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• ROHM has complete confidence in the reliability and precision of the 
application circuits and other components described herein, which will 
add special capabilities and performance to products incorporating 
them. However, this company disclaims all liability whatsoever with re
spect to problems arising from the use of its circuits and other compo
nents as well as in connection with industrial property rights. Moreov
er, ROHM reserves the right to modify its circuits and other compo
nents without notice for the purposes of improvement and so forth. 

• Current specifications in effect as of March 1, 1990. 
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t / ') $1 '/ ? IC/Monolithic ICs t/ IJ ~'/?IC~~-~~ 

• .:C / 1J :/ ·:; ? IC R~--~/Monolithic ICs Summary 

•)Jl.Jf.llC/Standard ICs 

':t~Y'./7 /Operational Amplifiers 

Package 
Type Functions Features Page 

ff3 :!* m.:rtt 

BA728/BA728F/ 
i::J-H'7-T i T' Jv:;>J-1\:T' :,.../ 

DIP/MF 
8 ?7:..- l'-tz/:A., 1lt~JHM'F 81 

BA728N /SIP 

BA10358/BA10358F/ 
i::J-H'7-T ::i. T' Jv:;>J-1\:T' :..../ 

DIP/MF 
8 

tif'F~ilf.~f:E~lliltf3-32V t/bV 
85 

BA10358N /SIP 5J'L.l'll35891 /:>J-/\:T' :,.../ t1Ll~tttf&> 7-> 

BA4558/BA4558F I i::J-.11 :7.'T ::i. T' Jv:>J-1\:T'// 
DIP/MF 

8 
)J'LJ'll455891 /7)-1\:J':/7' t.E:~tttf&> 7-> 

89 
BA4558N /SIP 

BA4560/BA4560F I ~:;;. 1; ::i.-v- i- T ::i. T'Jv:;>J-1\:T' DIP/MF BA4558,:::i'.J!:JH:IJU~t±:l1J11!:5Mt L,, F.llilttt~<l 

BA4560N // /SIP 
8 ttt~~ ~J'll~00~1/:;>J-/\:T'//t.E:~ttd 95 

iii> 7-> 

BA15532/BA15532F/ i::J-.11 °AT ::i. T' Jv:>J-1\:T':,, 7' 
DIP/MF 

8 f!Ulfi, $$~, ~t±:l;IJ 99 
BA15532N /SIP 

BA15218/BA15218F/ i::J-.11;:(~:7. 1J::i.-v- I-Ti DIP/MF 
8 

f!i;~fi. $$~, tif'Ft~•EE~lliltf±2-
103 BA15218N T'Jv:;>J-1\:T'// /SIP ±16Vt$l' 

BA6110 11!;f:E$1JfMJ :;>)- rq / / SIP 9 f!i;_jj~)$1'1lt~fi' t±:l;IJJ\·;17rf1~ 107 

BA10324/BA10324F '7'7 ';! l':;>)-1\:T'// DIP/MF 14 
tif'F.iMl•EE~l!I tJf3-36V t l1'c' 

114 
j}LJ'll32491/:;>)-/\:)'/7' t.E:~tttf&> 7-> 

BA14741/BA14741F '7'7·;11'7)-1\:)'// DIP/MF 14 ~A 1) 1 - v - "' $$~, fMtfi' liil~i:l. >lib 
118 

.A.1J•EE~lliltfJ1;:c' 

:::i / J'\ v - 9 /Comparator 

Package 
Type Functions Features Page 

ff~ ti: m.:rtt 

BA10393/BA10393F/ DIP/MF 
tif'F•i~~f:E~lliltf$l'(Jl!111i:ilf.2-36V, 2~~ 

T ::i. T' Jv::i /Hv-9 8 ±1-±18V) 120 
BA10393N /SIP 

:>J--7'/::i v'J 9t±l1J1'&>7.> 

IJ.Jf'F'<li:ilf.~f:Eliri!I tfJ1;:c '(Jl! 1.if.3-36V, 211i:im! 
BA 10339/BA 10339F '7'7 ., l'::i/Hv-9 DIP/MF 14 ±1.5-±18V) 123 

:>J--//::i v'J9t±l1J1'·&>7.> 

~';IEE'ilim!/Voltage Regulators 

Package 
Type Functions Features Page 

ff3 1;1: Ylffi-T-tt 

BA704 3Yllii'-v:\' ::i. v-9 (2.65V) T0-92 3 
.A.1J•l±~l!ltf$l' 

126 
.A.1Jlltf:Elll:ti,:::M 1., -r t±:l1Jlll:titf P t.t c' 

BA707 3Yllii'-v:\'::i. v-~(3.3V) T0-92 3 
.A. 1J ~f:E~l!I ti$ c' 

126 
.A.1J11!:f:E]'ttb':::~<]' I_, l t±:l;IJ]tiJJfJ''.1-'f.tl \ 

BA714 3Ylli-T-v:\' ::i. v-9 (3.3V) FTR 3 LCD@:::~li, l!!\liJJlft)MtJf20 µ A(Typ.) t.Pf.tl' 130 

BA6722 
2ch~ 1J-A"v:\' ::i. v-9+ H'7-

10 lo Max=80mAX2, PNPMJitO)Power SW 132 Power SW SIP 
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A 1 ·:; 7- / ?' v =¥ .:i v - 11 /Switching Regulators 

Package 
Type Functions Features Page 

ff~ ~;I; Ylli-Tfx 

VTRJIH~i,\ll5V, 9V~:::;ii;@ 

BA6122A/BA6122AF 2t±11J.A 1-, f-:--7 v'\" i v-9 LF/MF 16 1~'7--t- :ft/lt/j{i!;:: J:: IJ, 1 **1f(5V)O)fit±l1JC' 136 
89 

BA9700A/BA9700AF 
DC-DC::J /!~- 9ffl.A1 ·y f-/ DIP/MF 

14 
7.7--;/J'·y/, .A'T·y/';["J/, 1 /l~-7-1' 

142 7v'\"iv-9 :--7~ ff£0)t±11J~~l99~tWC'89 

BA9701 /BA9701 F 
DC-DC::J /!~- 9 ffl7.1 ·y f-/ 

DIP/MF 8 
BA9700A/BA9700AF I? .A 9 - t '9 9 .A v- ·j' 

148 7v'\"iv-9 ffllC 

6CEl!ml*lll :=. J'il il!i~1:. fEl ll!O) Ji!iJ il!ifxffl It: ff(& 

BA6149LS 6t±l1J.A 1 ., f-/ 7 v'\'· iv- 9 LS 22 <. ~'.lE:"{'iY.>9 
152 /~'7--t-7't/lt/jg!;::J:: I), 1**3'f (5V) O)fit±l1J 

"{'89 

1117<' /Times 

Package 
Type Functions Features Page 

Jf~ ~ Ylli-Tfx 

BA222 CR91? SIP 7 ? 17 i:lf1/fJ' 6:"xnilrai0)91~:--7~'.lE:fJfiiJli!i 156 
~f.J~illU;J:200mAO)~)JiEfJf~~6 ti.9 1-----

BA223 CR91? SIP 8 162 

BU2302/BU2302F 
CR91? (Voo = 1.8- 3.0-

DIP/MF 8 
SET Yl/i-T v A( Jv ibf'F "L" "{'REST, "H" C' 168 6.0V) SET 

*BU2305/BU2305F CR91? (Voo=1.8-6.0V) DIP/MF 8 SETYl/i-T "L" "{'91?::t/ 172 

:iLl:. IJ I ·y :;· " IJ tJ 9 17'-c' iii> I)' A 1Jll&9CEl!m 
BA225F CR91? DIP/MF 8 ;IJf:f~, )i!l.~)JiE;IJfJ @Im~ I) 0.75mA(Typ.) t~ 180 

f.j:~' 

:iLT~I~:;i-.~ti91/"{'iY.iij, A.1Jll&9CEl!m 
BA226F CR91? DIP/MF 8 ;IJf:f~, )i!l-~)JiE;IJ<'j @Im~ I) 0.75mA(Typ.) t '.}' 180 

f.j:~' 
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CMOS5fl.Jll~J!IC BU74HC~ 'J-A'/CMOS General Purpose Logic IC BU74HC Series 

Package 
Type Item ·Functions Features Page 

Jfa ti; ilili·Hx 

BU74HCOO/F '7'7·:; F2.A.:l:JNAND7'- t- DIP.IMF 14 188 
!-----

BU74HC02/F '7'7·:; 1''2.A.:l:JNOR7'- t- DIP/MF 14 191 
!-----

BU74HC08/F 'J '7 ·:; F2.A. 1JAND7'- t- DIP/MF 14 194 
!-----

BU74HC14/F "- ·:; 'J A :_, .:i 2. ·:; !'- !'- IJ ff DIP/MF 14 197 
!-----

BU74HC32/F fj'- "' 'J '7 ·:; F2.A.:IJOR7'- t- DIP/MF 14 200 
!-----

BU74HC86/F 'J '7 ·:; F2.A.1J I 'J :;<. 'JJv:,, "iOR'f- t- DIP/MF 14 203 
!-----

BU? 4HC132/F 
'7'7·:; F2.A.:l:J:..-.:i 2. ·:; "'"' IJ :t.fitNAND7'- DIP/MF 14 206 

"' !-----
BU74HC266/F '7'7·:; F2.i\.:l:JI'J:;<.'JJv:,,·;7'NOR7'- t- DIP/MF 14 209 

!-----

BU74HC373/F 7·:;7-
;f'J :$1JL-D:$11/7·:;'f-(3:A7- t- //1 / 

DIP/MF 20 212 /\-:$1) 
!-----

BU74HC73/F 7.:il7JL-J-K71J·:;/7D·:;/( 1Jiz·:; Hi) DIP/MF 14 216 
!-----

BU74HC74/F 
7 .:i r Jv D ?11 :17 IJ ·:; :17 o "J :1 ( -1z ·:; t- IJ 

DIP/MF 14 219 
-!!·:; Hil 

!-----

BU74HC76/F 7 1) ·:; 7°70 ·:; :1 7.:i r JL-J-K7 'J ·:; :17 o ·:; :1(-1:! ·:; t- 'J -1z ·:; 
DIP/MF 16 222 

Ht) 
!-----

BU? 4HC17 4/F 
A.7'J:AD:$117°7~7/7D7/ 

DIP/MF 16 
flblUt~:IJ 1'@.Q 

225 
(~)i'J D ·:; 'J, 1Ji!·:; Ht) t!Ji'F~ilii!~l±1f2-6V 

(::$.~' !-----

BU74HC374/F 
;f'J:$1~D:$117°7~7/7D7/ 

DIP/MF 20 .A.1J1 / f::-lj:/:;<.1f 228 
(3:A7- l'-//1//\-:$1) 

~\,,\ !-----
BU? 4HC157 /F 7 '7 ·:; F2.A.:l:J7-?1 i! v'J :$1? Jv'f-/v'J-tt DIP/MF 16 ~7r/J7<'J t-1'@.Q 232 

-T-?lizv'l?I/ LS-TTUO.A.:IJ ~ji![j3} !-----

BU? 4HC158/F "Jv'f-/v'J-tt 
7'7·:; t''2.A.:IJ7-?11'v'J:$1?JL-'f-/v'J-tt DIP/MF 16 ~~til' ff .Q 235 ( 1 //\-:$1 i±l:l:J) ~~1'@.Q 

!-----
BU74HC138/F 1of8-T:::J-'.f?Jv'f-/v'J-tt DIP/MF 16 238 

r:::J-'.f !-----
BU? 4HC139/F 7'.:i l7 JL-1 of 4-T':::J - '.f? Jv'f-/v 7-tt DIP/MF 16 241 

!-----
BU74HC04/F A.·:; 'J :;<. 1 /J\-:$1 DIP/MF 14 244 

!-----
BU74HCU04/F A.·:; 'J :;<. y/i\ ·:; 77'1 /J\-:$1 DIP/MF 14 247 

!-----

BU74HC240/F 
;t'J :$1JH /J\-:$1(3:;<.7-t-71 / F71 

DIP/MF 20 250 
I\) 

!-----

BU74HC241/F 
'~":; 7r/1 / ;f 'J :$1 Jld / I\ - :$1 ( 3 :;<. 7 - t- 7 1 / F 7 1 

DIP/MF 20 253 1\-:$1 !\} 
!-----

BU74HC244/F 
;f 'J :$1 JH /I\ - :$1 ( 3 :;<. 7 - t- 7 1 / F 7 1 

DIP/MF 20 256 !\} 
!-----

BU74HC365/F A.·:; 'J :A//1 //\-:$1(3:;<.7- t-) DIP/MF 16 259 
!-----

BU74HC366/F A.·:;'J:;<.1//\-:$1(3:;<.7- t-) DIP/MF 16 262 
!-----

BU? 4HC367 /F A.•:;'J:;<.1//\-:$1(3:;<.7- t-) DIP/MF 16 265 
!-----

BU74HC368/F A.·:;'J:;<.1/J\-:$1(3:;<.7- t-) DIP/MF 16 268 

14 RDNRI 



-l: / 1) ~ ''/ ~ IC/Monolithic ICs 

CMOS5.R.Jft~J!IC BU4000B~ 1) -;(/CMOS General Purpose Logic IC BU4000B Series 

Package 
Type Item Functions Features Page 

ff~ ~ YiliiT-tt 

BU4016B ??·y i''J7:t-r:i7'.::z1 ·y'f- DIP 14 274 
1---

BU4066B/BF/BL ??·y l''J7j-Q7.A1·y'f- DIP/MF/LF 14/14/16 279 
1---

BU4051 B/BF BchJ77r:i 7< !v7-:1v?-tt DIP/MF 16 283 
1---

BU4052B/BF 7 .i J7 Jv4chJ7:t-r:i 7< Jv'f- :1 v ?-tt DIP/MF 16 287 
1---

BU4053B/BF t- 'J :1Jt-2chJ7:t-r:i7< !v7-:1v ?-tt DIP/MF 16 291 
1---

BU4551 B/BF J7:t-r::i7':A.1 ·y'f- ?7yF~h7:t-r:J7<~7-:1v?-tt DIP/MF 16 295 
1---

BU4001 B/BF ??·y 1''2.A.;IJNOR?'- t- DIP/MF 14 299 
~ 1---
BU4011 B/BF/BL ? 7 ·y 1''2.A.;IJNANDlf- t- DIP/MF/LF 14/14/16 302 

1---
BU4030B/BF ??·y FI?::A.?Jv:,.:foRlf- t- DIP/MF 14 305 

1---
BU4070B/BF ??·y i''I?::A.?Jt-:,.:;l'ORlf- t- DIP/MF 14 305 

1---
BU4081B/BF ? 7 ·y F2.A.1JAND1f- t- DIP/MF 14 308 

1---
BU4093B/BF ? 7 ''/ F2.A.;IJNAND:,. .l ~ ''/ t- t- IJ jj" DIP/MF 14 311 

1---
BU4069UB/UBF ".·y'J;A.1/J\-';J. DIP/MF 14 flt)l!ljf~:tJl'<lb.Q 314 

If- t- tbf'F~~~IHUll tf3 1---
BU4503B/BF "-''/? ::A.3.7.7- t-J\·y 77 DIP/MF 16 

-16Vt/t:~' 
317 

1---
BU4584B/BF "- ''/ 'J A :,. .i ~ ''/ f. t- 1) ti DIP/MF 14 .A.1J1 /l::0 -:$i'/;A.tJ'' 321 

~~\ 1---
BU4013B/BF 7 1) ''/ /7Q ''/ :1 7 .i J7Jt-D7 'J ., :17 r:i ., :1 DIP/MF 14 ~77'/J7') t-l'<lb.Q 324 

L-TTL2 .A. ;IJ, LS-
1---

BU4015B/BF 7'.iYJt-41::", t-::A.971 ·y?:,.7 t-v::J:A.9 DIP/MF 16 328 
TTL 1 A ;IJ ~ ii!Ht~~ib 1---

BU4021B/BF :h'7/9v:/:A.1J. 8.A7-:1.A971y';:,.71--i.,.::;;A,9 DIP/MF 16 l' ~ .Q 331 
1---

BU4094B/BF 8::A.7-:1:.-7 t-/.A t-7v:1::A.9(3::A.7- t-) DIP/MF 16 335 
1---

BU4528B/BF 7 .i 7 !v'E .1 < !v'f- DIP/MF 16 339 
'E.I < )(,'f- 1---

BU4538B 7 .i J7 Jv~fi!!ll'E .1 < Jt-7- DIP/MF 16 343 
1---

BU4028B 7::J-:$f BCD to-T:.-< !v-T::J - ".i DIP/MF 16 347 
1---

BU4042B 7 ·:;7- ??·:; 1''7·y'f- DIP/MF 16 351 

RD Nm 15 



-l: / ') ~ '/ ~ IC/Monolithic ICs 

• il:~ltB.lf.IIC/ICs for Industrial Equipment 

1''711~/Drivers 

Type Functions 

BA6208 iiJ~fi'E-9 1''71 J\ 

BA6218 iiJ~fi'E-9 F71 J\ 

BA6109 iiJ~·i'E-9 1''71 J\ 

BA6209 iiJ~fi'E-';! 1''71 J\ 

-'-

BA6219B iiJ~fi'E-';! 1''71 J\ 

BA6222 iiJ~·i'E-9 1''71 J\ 

BA6229 iiJ~·i'E-9 F71J\ 

BA6418N iiJ~·i'E-9 F711\ 

BA6238A 
iiJi2!fi'E-';! 1''71 J\(2@lllri*i 
lt) 

BA6239A 
iiJi2!fi.:i:-';! "·711\(2@mi*I 
lt) 

BA6246/BA6246N 2chiiJ~fi'E-9 1''71 J\ 

BA6247 /BA6247N 2chiiJ~•i'E-9 F71 J\ 

BA6249/BA6249N 2chiiJ~fi'E- 9 F71 J\ 

BA6259N 2chiiJ~fi'E-9 F71 J\ 

BA6402F 2~~F¥iJJi'E-9/ 1J 1''71 J\ 

BA6412 2~§¥)JJi'E-9 / IJ 1''71 J\ 

BA6404/BA6404F 2~§¥iJJi'E- 9 / IJ F71 J\ 

BA6406/BA6406F 2~§¥iJJi'E-9/1J F71 J\ 

BA6411 2~§DD'E-9 F71J\ 

BA612 5ch 1''71 J\ 

BA614 6ch 1''71 J\ 

BA12001 7ch~il!I:*~ilit 1''71 J\ 

16 

Package 

ff~ ii;: ~T-:X 

SIP 9 

SIP 9 

/'\'')-
10 

SIP 

/'\'')-
10 

SIP 

/'\'')-
10 

SIP 

/'\'')-
10 

SIP 

/'\''7-
SIP 

10 

SIP 9 

/'\''7-
10 

SIP 

/'\''7-
10 

SIP 

/'\'')-
10 

SIP/SIP 

/'\'')-
10 

SIP/SIP 

/'\'')-
10 

SIP/SIP 

SIP 10 

MF 8 

DIP 8 

DIP/MF 8 

DIP/MF 8 

/'\''7-
12 

SIP 

DIP 14 

DIP 14 

DIP 16 

naNrn 

Features Page 

.:i:-9Ar~/q0)7v-~~•i*IM 
355 'E- 9 1''71 ".7' .. ilittilOOmAT-· .11> .Q 

'E-9A~~/q0)7v~~~-i*i~ 
358 ".ltT-:fi J\j-~~iiJljg 

'E-9 1''717'Jll/'\''7- ~7/-;i'A9i*ii! 
361 .:i:-9Ar~/q0)7v-~~•i*I~ 0.8Mll 

jJJ 

'E-9 1''717'Jll/'\''7- ~7/:i'A9i*i~ 
.:i:- 9 A r ., /Pi\'O) 7·v-~tllrnei*i~ 363 
1.6Al!l1JJ 

'E-';! 1''717ffl1'\'')- r7/:/A';!i*i~ 
'E-';IA~~/q0)7v-~~-i*i~ 369 
2.2Al!l1JJ 

'E-9 F717!ll/'\''7- r7/:/A9i*ii! 
'E-9A~~/q0)7v-~~•i*IM 372 
2.2A~illJJ :::i;.... ~CJ-Jv/\1J7"//i*ii! 

'E-9 F717'!ll/'\''7- ~ 7 /:/A 91*1~ 
lEfi, ~fi. ::l'v-~. ~JJ:0)4ttiliO)llilJUllti1' 376 
~ -Q 1.2A~!llJJ 

'E-';! 1''717'ffl/'\''7- r7/Si'A';!i*i~ 

lEfi, i2!fi, 7·v-~, ~JJ:0)4ttnO)ffilJ1l!lltf1' 378 
~ .Q 0.7MlllJJ 

'E-9 F717!ll/'\''7- r7/:/A';! 2@l!lri*ii! 
382 3.A;IJS'E- FfflJi!i.CJ :i' ·;1-7 1.6~1llJJ 

'E-';! 1''717'Jll/'\''7- ~7/:i'A92@Jllri*ii! 
382 3.A1JH- H~JJi!i. Cl :'.i' ·;1-7 1.2~1llJJ 

'E-9 1''717!ll/'\''7- ~7/:i'A92@Jllri*i~ 
389 3.A ;IJH - FfflJi 3i. Cl s;· ·;1 -7 1.0A~illJJ 

.:i:-9 "·71-:;1·ffl1'\'r;- r 7;.... :;-A 9 21E1mi*i~ 
389 3.A 1J H - i''fflji 3i. Cl -;/ ·;1 -7 1.0A~illJJ 

'E-9 F717)ll1'\''7- ~7;....:;·A921§ll!lri*ii!i 
389 3.A 1J H - i''fflji 3i. Cl :;· ·y -7 1.0Al!llJJ 

7J7/'E-91ll J'\''7- ~7/Si'A9?H;Ht 
395 

loMax.=70mA 

7y/'E-9!ll /'\''7- r 7 /-:i'A 9?H•Ht 
399 

loMax.=70mA 

7y/'E-9!ll /'\''7- ~7/:i'A9?H1~t 
399 

loMax.=70mA 

7J7 /'E-9!ll /'\''7- ~ 7 /:;·A 9?H1tt 
403 §j}Jjj!f.ijl@~11 loMax.=70mA 

7y/'E-9!ll J'\''7- r7:.-:;·A9?i-11tt 
406 §IJJli!f.ijl@JllrN loMax.=70mA Cl ·;1-'.l~tl:ltl:l 

1J11 

2~§:i:)JJi}J~O) t - 9 I'' 71 J\ IJ = J"~!lj}JO) f.: 
/1;A1·;17/7/1 :Ati'J,''/;J.~' *- Ji-;ilff".it)~ 410 
lll:li::~JI:~T-11~ lE~•iWJi !i.~liEl*ii! 

5@Jllr.AfJ1'.11>.Q 400mA F 71 7iiJlie 
416 

MOS, LSI t 00:*51'' ~ .Q 

61§l~fr_A IJ ""(' .11> .Q 100mA F717iiJlie 
420 

MOS, LSI t 00:*51' ~ .Q 

7@Jllr/\IJT-•.11>.Q 500mA I'' 71 7'iiJlie 423 



t / 1) ~ ·:; ? IC/Monolithic ICs t/ I)~ ':I? IC~~-~~ 

Package 
Type Functions Features Page 

ff~ ~~ m.::r~ 

BA12002 7ch~iflftB::k~mt t''71 J\ DIP 16 71lil!ffl.AIJl:·ilH> 500mA F717'i5JliE 423 

BA12003 7ch~iflftB::k~mt t''71 J\ DIP 16 71lll!ffl.A IJ"l' ilb ~ 500mA F717'i5JliE 423 

BA12004 7ch~iflftB::k~mt t''71 J\ DIP 16 71lilifflAIJ l'ilb~ 500mA F717'i5JliE 423 

BA618 LED 1"71 J\ DIP 16 71lll!ffl.A1Jl'if.>~, 100mA F717'i5JliE 
429 TTL t: Wi:fi!ll' ~ ~ 

BA823 
Bl:'.'-;1 t- y 'J 7 Jld :....-1~7 vJv7 

DIP 16 
y 7 I- v :/ .::Z 9 l;i;Jit 1Mtp.jj)8l~500kHz 

441 '7 I- 1"71 J\ 7-91±l/Jm.::rtfif.>1J, Y 1J - .::z'tl~i'iJliE 

ai::· ., t- y 1; 7 Jv1 /H7 vJv7 Y7 t-v'./'.::Z91;i;Jit lb it p.jJ )Bl ~ 500kHz 
BA829 '7 I- 1"71 J\ 

DIP 18 300mA F 7 1 7i5JliE 447 
.::z9:....-1\1m.:r, .::Z l-CJ-7'm'ri1~ 

BA6212 Bch:k~mt t''71 J\ DIP 20 BllilU!AIJl'if.>~ 400mA(Max.) t::k~mtl'ilb ~ 
454 l±J/J.::Z t-CJ-7m'riH 

BA664 6ch:k~mt t''71 J\ DIP 14 
61lilifflAIJl'ilb~ 100mA F717'i5JliE 

457 MOS, LSI t: ~*Ell'~~ 

BA6256 6ch:k~mt t''71 J\ DIP 16 .::Z l-c:J-7'm'rtf'"'.)l'l"l'~ 
461 

AJJ~mttf5 µ A(Typ.) t: '.J?t.i: l' 

BA6257 7ch:k~mt t''71 J\ DIP 16 A1J~/3:38V, A1Jiflftl3:24V ~litt~foi F71 
464 

7".lfl -77/7"51"1 :t- Ff";Jit 

BA6139L 7chFUfl t''711\ LF 16 ~~~13:24V 9H1Lt:litl'1LL:J: 1JfN:~a#'.lE~€ § 
467 

Ell':~'.lEC'~ ~ 

BA6155CH-2W -E/-ltt'"71J\" ')I/\ - Y 1 ~ '/ I- I- I) :tf@Jfflf";Jit ~~lil'ilb~ 469 

BA6250/BA6250F ?ch t''71 J\ DIP/MF 16 l±l/JiflftB:28V(Max.) l±l/J~ii!ii20mA(Max.) 472 
/ 

BA6251 /BA6251 F 7ch t'"71 J\ DIP/MF 16 l±l/Jiflft/3:28V(Max.) l±l/J~ii!ii20mA(Max.) 
472 

l±l1Jll?J;fa~a:tfo.3v(Typ.) Uh' 

BA6590S 
-E/t-Cl=?.::z1/9-7i-.::Z Y::i 1J/ 

42 
iz / t-CJ=-7 .::Z1±~0)1 /9-7 I -.::z';::'jh~t.i: 

474 ,EfJIC -7 DIP ~liH"9,-;:Tl;i;Jiilt 

J:~cO)it!J, ~7/:>':;(:$1J7lrf (TA54, TA57, TA76, TA78, TA60, TA61, TA64) t;::'ffl;@:[.,"(~'*' (fD-1''907-:$1~;1'-y?J <71 ::i.7 1)- Hlllilliii> ~;::' 

~~<to<"~') 

A/D, D/A:::J //"\-9/A/D and D/A Coverters 

Package 
Type Functions Features Page 

ff~ ti; m'T-~ 

BA9101 81:::"·;1 1-~~X.l:!:~lil!A/D:::i /!\'-
-E I- IJ / ?'25 µ s(Typ.)¥$~)Jilif";Jit 'J=y') 

BA9101B/BA9101S 9 
DIP 22 T1 ';::J: IHHI (STD, B, S).::Z 1)-.::Z-T- 1-l±l 482 

/Jl'ilb~ 

BA9201 /BA9201 F 81:::'·;1 1-7·;17-iiD/A:::i/1\-9 DIP/MF 18/28 ¥$~ili\, .A/J7-97·;1f-l;i;J~ *U~ 486 

BA9211 F 
101::·;1 t-¥$~ii!jil;i;J~D/A:::i / 

MF 22 
¥$~ii!lil;i;J~ ~Jail'ilb~ -E I- 1J / ?250ns 

490 J\-9 (Typ.) 
---·-

BA9221 /BA9221 F 121:::'·;1 l-D/A:::l//\-9 DIP/MF 20/22 
121:::· ·;1 H: / I-= Yr 11Jil~it: ~Jail'ilb~ 

496 -E I- 'J / ?250ns(Typ.) 

naNm 17 



-=r / IJ ~ '/ ? IC/Monolithic ICs 

Package 
Typ_e Functions Features Page 

jf~ ;jj;; ~T-~ 

BA1602L FM·'f:,...9-COM LF 18 PLLn~ '5: =l*ffl [., "( ~' .Q ~lli¥iiia:liiiJlm1' ii!> .Q 501 

BA4112 liiaflJ!ffl~;ffF~FM-IF:/ -7. 7" A. DIP 16 FMiif~f/J!ffllFJ'/7'+~il1lliill&, -7.'TJld:.i<t~ 507 

BA4113 iiiaflJ!ffl~;ffF~FM-IF:/ -7. TA. DIP 18 
FMiif~ll;i!ffllFJ';.... 7' +~iJJi:liilr! -7.'TJL-7, i? 

510 ;....51 ;<-9~1HM~ 

BA4114 iiiallffl~$li!FM-IF:/ -7. TA. DIP 16 f!UllHM'F :lfiiJlili Vcc=1.8-7.0V mt it as 512 
~ti'.P't.n' 

BA3414L iiiallffl7 -( '7 J';.... 7' LF 16 *~iiW:fll*li! IJ ~':I 9f;j':f1J J' ;_../ 514 

M~flfiti/Special Applications 

Package 
Type Functions Features Page 

jf~ ~ ~T-~ 

BU2911 l"J"*/ffl7-? 1' A. DIP 18 
.:z..:: ');.... 2d!I, 6.(1) 7 -I' 1' A. i!fl*!fl 

525 3Vffl v"''". '7:.... ::- =i ·:; 1-~iRiiJlili 

eOAfHUOIC 

-~flt/Phones 

Package 
Type Functions Features Page 

jf~ ;jj;; ~T-~ 

17 ·:;:ti: I--:...., HJL--7.jilij :$(-( J77 '5: l*li! [., l 
s IJ 'ii~!flll<1)1Ml!1l::li1' ~ .Q 17ffi<1) IJ :!f -( "'1 

BU8304 I--/• HJJ,-7.:$f1'J77 DIP 24 '" AJtm IJ :$f -( ""'" ;< -l: IJ Ii liilr!I: J:: IJ I~·:; '7 531 
J' ·:; :19 .Q ;: t ;If\.' ~ .Q >f--A'.A:IJiiJlm ~I*! 
mm1:M~L..n,.g 

BU8320A/BU8320AF 
t- -:.... • 1~Jv.A v1~- i- 'J :!f 1' J> 

DIP/MF 28 
/ v -( '7 $66.7% B 17·:;7'1: 1--:...., H 

7 *flil JL-Ajilij:!f-( J" '.7'5: i*li! 

!--/ • HJv-7. VI~-!- IJ :$f-(J7 ;( -l: IJ /OT '7 1-jl;l!lf 
16ffi20Jiii<1) V H- I- IJ 

BU8321 /BU8321 F DIP/MF 28 ;< -l: 1Ji*li!('7 ;....51 ·:;7 
7 B*•J' ;< IJ :h[li] 

:$(-( ""JL-iiJlili) 
1--:..... HJL-AvH- i- 1; :!f-fJ> /v 1' '7$60% J" ;( ibf'F~IIiUll:li~~' 

535 
BU8322/BU8322F 

7 
DIP/MF 28 IJ :t.Jfli] (1.5-5.5V) 

1--:.... • HJvAvH- i- 1; :$f-fJ' :t77·:;'7;<-l:l)A I-
;( -l: IJ l;l:flt_A 51 /I~ -( 

BU8323/BU8323F 
7 

DIP/MF 28 J' 'B*•J";( IJ:f.Jflil 
"oiil!E(0.1 µA Typ.) 

BA6566/BA6566F -7.1:::"-7-;:j(·:; 1-'7-'7 DIP/MF 18 lbi'filiJUallil5-125mA 558 

1~'7-

BA6566FP -7.1:::"-7-;:j(·:; 1-'7-'7 ;/ .:Z. IJ ;_.. 24 ~ilii~!!Ut~ il:IJil!!•ffl~f;fltTr::;i;:~ 558 
'7MF 

BA6567K -7.1:::"-7-;:j(·:; 1-'7-'7 QFP 44 lftj!a~~flJ!fm:f;t tii'F11il!E~llll5-135mA 566 

BA8210N -7.1:::"-7-;:j(·:; 1-'7-'7 SIP 10 ~T-~40%, ~j.f;flt$~30%l!!IJ1' 571 

BA6571A/BA6571AF /\/ l"7'J-*:....7'oi?·:;if DIP/MF 28 
I\/ i"71J-*:....<1);i:~liill!&'5:17·:;7'\.'tlli!1' 

576 
~ .Q 7-('7J"/~ ;:j(yl-'7-'71iill!&l*!i! 

BA8205/BA8205F 1--/1)/;;lj DIP/MF 8 ~illftlI ~~·Ul*40V ~W:IJfi'II 581 

BA1604 t--:....7':::i-:$f DIP 8 
PLLn~ '5: =l*ffl [., "( ~' .Q. 

585 
W.:IJ1~'7- l-7/~A9i*li! 

BA1610 FSKIJ.:: J'-l:7'A. DIP 20 
/\-77' .:z. :ti....·:; '7 AMffiFSK-l:7'A. 

590 
ibf'F~i/UtJI•Hll 1Jf5-14V t 11'~' 
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Package 
Type Functions Features Page 

ff~ ~* YffilT-h 

BU2906F ~~liffl1!Hil~ MF 18 
1!ilfi/~:J / I- D -JL-,Ef'JD :;;- ·:; '7 pl;jjjd 

592 i= ://1111!)\IJ 3V,Ef.i 

BU2907F ~aliffl1!ilfil~ MF 18 
1!ilfi/~:J / I- D-JL-fflD :;;- ·:; '7 pl;jj! 

599 i=://1111!)\IJ 3V,Ef.i 

BU2908F ~aliffl1!ilfil~ MF 18 
1!ilfi/~:::i / 1-D-JvfflDV·:; ?pig~ 

606 i= ://1111!)\IJ 3V,Ef.i 

FDD 

Package 
Type Functions Features Page 

Jf~ ~* YffilT-h 

5V.!11-~ilHM'n'~~ IJ- F'@l~. 71 t-@l~. 

BA6580DK FDD.Ef.llJ- F'71 l-7// QFP 44 
:::i/ HJ-JvDV·:;?pl;jl\l 1) - F7- :)I O)tJ:l;l:H;!: 

613 TTL v '\'Jv l" ~ .Q iiliiiliiaam:::MJt t., z \,' .Q 3, 3.5,5 
1 / f-FDDl:::Mlti'iJljg 

BA6587K FDD,Ef'JIJ- F71 l-7'/1 QFP 44 
5V.!j1-~i,!i\, 5V/12V"<li:ili\t:::;l:;tJ;t i;- F@~. 7 
1 I- @lllll, :J /I- D-JL-D :/'·:;? pl;jjl 1J- F7'-
:)I ())tJ:l:t.J IHTLv'\'Jvl" ~ .Q iiliiiliiaam:::MJt t., z 622 

BA6588K FDD,El'l 1)- F71 I- 7'// QFP 44 \, \ .Q 3, 3.5, 51 /f-FDDl:::MJ;ti'iJli!l /t'7-i?-
·ftlU!l 1M/2M 

5V.!11-"<li:ill!!DJJ1tl"~.Q FDD:J/ 1-D-Jvt:~,l';g: 
BU9500K FDD,El'l:J/ l-i:J-7 QFP 64 t\l!lis~ 1 f- ·:; :tl"m!i!l" ~ .Q 3, 3.5,51 /f-FDDI::: 638 

Mlti'iJlill 

BA6470FP 
FDD.A t:'/ F'Jvl!l3ffi'E-:il F71 il'7-'/:i 

24 3.51 /f--FDD.Ef.i 7V '.il Jt-ij--;Fpl;jjt 661 1\ IJ /7MF 

BA6471FP 
FDD;:i, t:'/ FJL-,Ef.i3flH- '.il F7 Jl'}-',; :i 

24 
3.51 /f-FDD,Ef.i 7':/':)l JL-ij--;J{pl;jjl lt'7-

666 11\ 1J/7MF i?-:nt 

BA6472FP 
FDD.A I::'/ FJL-.Ef.13flH- '.il F7 11'7-'/ :i 

24 
3.51 /f-FDD.Ef.i 7':/':)l Jl;ij--;j{pl;jj! 1t'7-

666 11\ IJ/7MF i?- :7'1t 

BA6473FP 
FDD.A t:'/ FJL-,Ef.i3flH- '.il F7 Jl'}-',; :i 

24 
3.51 /f-FDD.Ef.i 7':/':)l Jl;ij--;j{pl;j:ft lt'7-

666 11\ 1J /7MF i?- :7'1t 

BA6480K FDD.Ef.i'E-:il F'71 I\ QFP 44 
;F-Jvv;:i,;:i,t:'/ FJL-'E-:)1 F711\· AT·:;lt 

672 
~ '7 /f- ·:; :11t 1t'7 - i? - :7'1t 

RD Nm 19 



t / 1) ~ '/ 7 IC/Monolithic ICs 

e CMOS-7- (-. J7v1 /CMOS Gate Aray © : r.;!~cp/Under Development 

BU1200~ 1) -::;,' BU1200L~ 1) -::Z: 
i--·~~~~~~~~~--.~~-.-~~+-~-.~~-.~~.--~--,~~-.~~ 

BU1205 BU1206 BU1201 BU1202 BU1203 BU1204 BU1205L BU1206L BU1201L BU1202L BU1203L BU1204L 

288 460 793 1548 3025 156 288 460 793 1548 3025 

24 32 40 52 72 100 24 32 40 52 72 100 
~t--~~~~--+-~~+--~-+~~-+-~~-r-~--t~~-t-~~-r-~----;~~-t-~~-+-~~r-~~ 

A. :±I :tJ {? )[,~ 22 30 38 50 70 98 22 30 38 50 70 98 

5VJI!- 3VJl!-tt 1--~~~~-+-~~~~~~~~~~~~~~~-+-~~~~~~~~~~~~~~~~ 
H~lill(il'lllll'f- r) 3ns Typ.( Fo=3 3f:l$J~l~;llt/=3mm) 6ns Typ.( Fo=3 3f:l$Ji!!c;m~1=3mm) 

A.:±1 :tJ v/'()v CMOS/TTL CMOS 
ttEt--~~~~--+-~~~~~~~~~~~~~~~-t-~~~~~~~~~~~~~~~~ 

1- 'f Jl-~)Bl~ 50MHz 25MHz 

SIP 10 • • 
14 • • 
16 • • 
18 • • • • 

DIP 20 • • 
24 • • • • • • • • 
28 • • • • • • • • 
40 • • • • • • • • 

·:; 18 • • • • 

Jr 22 • • • • 

I '.l.i 1J/? 24 • • • • 
f--~--+-~~+-~---t~~-+-~~+-~---jf--~-+~~-r-~~t--~--+~~-t-~~t--~~ 

:; DIP 30 • • • • • • 

~ . . . . . . 
~f--~-+~4_2-4-~~+--·~+--·~-+--·~-+-~·~+--~-+~~+--·~+--·~-+--·~-+--·~--+-~~ 

~ . . . . . . 
« • • • • • • 

QFP 64 • • • • • • 
80 © 

100 

18 • • 
MF 20 • • 

28 • • • • • • • • 
40 • • • • • • 

Page 678 678 

*Voo, GND'1/6'l':&V'NC;ljjij'HI, H·;;'T-y!:J:-:octll'.iEc'<tlH•:l'9o :!'to, tJ~7177'J'i!H:lllllZ!;t'1lt±:l'l'Mo,c•15"t>tt<foc'<c•o IJs, JlH:117"-lf 
1/t;,11 -, :ll!Jl;:7-lf 1/t;,11 -:&V'EXARti(USA)!:s ~:I' [, l, ASICQ)fllJ~. ~i*i<t>l'- H'fr-:o ls IJ:I' 90)<:', -tfOZ:'l'Um <to"' ''o 
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-=E / IJ ~ ·:; 7 IC/Monolithic ICs 

• 1 7 "/ 7•v -( ? [J ::J ~ !::" .:i - 51 /1-Chip Microcomputers 

4e7~177~v-f?[J::i~l::".:i-5t~~-x 

7' 

;:_, IJ - :;l." Cl 
~HPj ROM RAM 

.A:±l1Jlf~~ frl~ll 
°A~";? 

i! (Bit) (Bit) l,;A;')j, 

.7. 

~40 x kh=4 
BU2403AL 16X4 :±l1J=8 40 2 

8 
:k'11!)M :±l 1J = 1 

BU2405/ .A:±l1J=8 
42 2 

BU2405L t±l1J=2 

;:,, ~12 x 4 16X4 
1) i::· 8 
:::J ';I .At±l1J=1 

BU2408/ / t- .A.1J=4 
40 

BU2408AL If ~ t±11J=6 
I s :k'11!)Mtf:\1J=1 
t-
c R 
0 A 

BU2400/ M M 

© 0 I 1024 
64X4 

.A.1J=8 
43 3 

BU2400L s c X8 t±l1J=24 

s 
~ 

.At±l1J=4 
1024 .A.1J=4 

BU2418L 
X8 

32X4 
t±l1J=8 

43 3 

:k'1i)Mtf:I iJ = 1 

.At±l1J=4 

.A.1J=4 
64X4 t±l1J=1 © 1024 
8X3 LEDtf:\;IJ 38 3 

BU2421 X8 (LED) SEG=B 
COM=3 

7'7CJ'f.A.1J=4 

.At±11J=8 
128 x :k'11!)Mtf:l 1J = 1 

© 2048 4 LED!fltf:\;IJ 
BU24201 X4 8X3 SEG=8 

100 8 

(LED) COM=3 
7'7CJ'f.A.1J=4 

4 .At±11J=10 
I:: 128 x .A.1J=8 
'Y 4096 4 :k'11!)Mtf:\1J=1 t- 100 8 

BU24407L 
R' 

X8 28X4 LCD!fl:±l;IJ 
(LCD) SEG=28 

A COM=4 
M 
I .A:±l1J=8 c 
s 256 x .A.1J=4 

© 
I 

4096 4 
:k'11!)Mt:Ei 1J=7 

BU24404 ~ X8 24X4 
LCD!fltf:\;IJ 100 8 

(LCD) 
SEG=24 
COM=4 

yf-CJ'f.A."fJ=4 

~ff 
~)j 51UI'. Jl ,, 'r-') 

P<¥r~i 
~a: '11!)M (SDIP= 

llllU:li'/-Jv 
Typ. Typ. ;:_, .::i.1) / 

( µ s) 
(V) (mA) ?DIP) 

[RDS BU-2] 
It\'f-·:;/ 

6.0* 1 3 0.3 MF18 : BU2495 
I/\;j{- I'' 
: EV2403C 

[RDS-BU1] 
[RDS-BU2] 

DIP16 
I/\'f-·:; / 
: BU2497 
It\;j{- F 

1.5*4 5 0.8 : EV2405B 
/ / / 

6.0'" 3 0.3 
(RDS-BU1] 
(RDS-BU2] 

MF18 
It\'f-·:; / 
: BU2496 
It\;!{- F 
: EV2408B 

[RDS-BU1] 

1.5*• 5 1.0 
[RDS-BU2] 

/ / / DIP40 
I/\'f-·:; / 

6.0* 1 3 0.5 
: BU2498 
I/\;Jf- F 
: EV2400B 

[RDS-BU2] 
I /\'f- ·:; / 

6.0* 1 3 0.3 MF22 : BU2494 
I/\;j{- F 
: EV2418B 

(RDS-BU2] 
I/\'f-·:; / 

1.5"" 5 1.0 SDIP32 : BU2493 
It\;j{- I'' 
: EV2421 

1.0*• 5 7.5 SDIP32 

7'-1:!/7'7 
~.o*' 

3 1.0 QFP64 { /ij-'\'·, ~ 
183*6 niv-5' 

l/O;F- F 
CPU;!{- F 
=jJ(.,1;f..- ~ 

1.0*5 

183*6 
5 7.5 QFP64 

:ii1fiP;fr.i: :n:::i ·, 7JJiJ.t~t.f;J,'.Q);i1fil!ifr.ll, *1=1MHz >!i2=1.5MHz *3=2MHz *4=4MHz *5=6MHz >!<6=32.768kMHz 
(RDS-BU1) : Yi!/::1"7, i2!Yi!/":i7, ~".:i.v-9, 7r:l-7""!'-9, PROMY-,//$1"')/Q-$1" 

naHrn 

fJi ~ Page 

IJ'EJ/(32 
'\'-)Ill 
'\'"\' IJ 7'~ 693 
1iif'll 

)fl !fl 697 
701 

)fl !fl 
705 
709 

)fl !fl 
713 
717 

IJ'E:::J/(64 
'\'-)Ill 
'\'"\'I)]'~ 721 
1iif'll 

Bt ,, ~A/D 
X2CHf'JI 

726 LED(8X3) 

Wt 

avl!l 
LED(8X3) 

Wli 731 
8t ., ~A/D 
X4CHf'JI 

1) 'E:::J / 

(80'\' 
- )!fl 

735 
LCD (28 
X4) 
~'.!"lit 

avl!l 
LCD (24 X 
4)Wli 739 
Bt ., ~A/D 
X4CHf'JI 

21 



~ .1 1) y 'Y ? IC/Monolithic ICs 

[RDS-BU2] : 7'-tz / 1'7, :/" i v-:$1, PROM7' ·y :1/:1') /Q- :1 
5111 )flfl~Jt!i•/-Jv(RDS-BU1, RDS-BU2Il~ 1) 1-I :/ 3 /'f- ·y :1 · ;jf- F, 1./-IJ-- ~ '/ 1- I" 1 v-:$11¥')t:lll] vnt.sr.9, 'gp-tt < tc ~ ''o 

(3)RAMICS( 7-" ·y 7 A) (;!:ROHM Advanced Microcontroller SystemO:>lli'!<'.'9 o S-RAMICS(;l: Small Size RAMICSO:>lil\<'.'9 o 
;:O:>:/A7-.l>.(;ti\\\1'U€t..:CPU::J7''!°:4''LJ(:, ROM, RAM, PIO, SIO, TIMER, LCD/FLF71J(, A/D::J/J(-:$11¥'0:>f.!j]illili!li€HJl.g-tt, JilfiOOf.,:J\- i''".li7' 

Hl!ll;Jr.9i:flf1~<'.'~Q:/A7-.l>.<'.'9o :Ho, flfl~Jt!i~J;itt::twzt 

• tl-7177 •) (;l:J\- i''-tziv711'7 ')I::[,(, 1-:JO)J~·y '7-~;,7~ ntdf~<'.'tl11#<'.'~ Qo 
• ;:O)J\- F-tziv';711'7 1) '!': PC;Jf- FJ::t:j;!!=l! [,IJ' 1) 1-I :/ 3 /;jf- F'!°:jfQ;:: I:: t.J'<'.' ~ Qo 

· IJ''J 1-I :/ 3 /;jf- F'!':jll;;Jll [,TI" iv-:/ 3 /f.J'<'.'~ Qo ('.li1:fJJ{'!'O:>l§!fil[t.J'lif~~i) 

• IJ, 1)1-I:/3/;jf- F'!".1/-IJ--'\'·y l-I"iv-:$10)*A H:IHlt9Q;:1::i:J:•JV71'".li7'flfl~n:!J;ltt.J'<'.'~aot.J'Qo 
· V 7 1- ')I 7'1l1J~I:: 7'1' 1 AillJ~I:: '!°:ttff [, cJlN.> G tl.QO)"(:', )<j!JIJJra9T:·:$1-/f ·y Vi°'J(1 A t.J' .A."J'. <'.' ~ Qo 

1¥', l& l? O)~~:!.i>:t.J"iJb IJ :J: 9o 

l4lJi\illl7-lf1 ;,-tz ;,:)1-, **r"f 1 ;,-tz ;,:)1-:.IHJ'ExARH<usAH:.s ~ * t,z, ?17ci::i;,1:::·1-:$10:>llll~. ttjlJJ-tJ-iF- 1-, v 7 1- '1i7'illl~1¥'0:>.:i.
..,_-1J-*- t- Hr-::> z.s •a90:>-r, ii'VZ::flJ!ll< tc~'-'o 
aillll(:-:J''-ntsr.9, 'gb-tt < tc ~ ''o 

e ;t. 'E I} IC/Memory ICs 

EE PROM 

~ • "' ~ /CJ t .A cc 
( t"y t-) 

BR2S04A-250 

BR2S04A-300 
4K 

BR2S04A-350 

BR2S04A-450 

BR2S16A-250 

BR2S16A-300 
16K 

BR2S16A-350 

BR2S16A-450 NMOS 

BR2S64A-250 

BR2S64A-300 

BR2S64A-350 
--

BR2S64A-450 
64K 

BR2S65A-250 

BR2S65A-300 

BR2S65A-350 

BR2S65A-450 

BR93C46 1K 

BR93CS46 1K 

©BR93C56A 2K 

BR9021A CMOS 2K 

BR46C15-55 

BR46C15-60 
16K 

BR46C15-70 

BR46C15-S5 

22 

tJI Jilt 

('7-FXl:'.1~) 

512XS 

2KXS 

SKXS 

64X16 

64X16 

12SX16 

12SX16 

2KXS 

r7'1z;;i.aifr.i 'lt17 Jvaifr.i ".l!i~~I± 

Max.(ns) Min.(ns) (V) 

250 250 

300 300 
5 

350 350 

450 450 

250 250 

300 300 
5 

350 350 

450 450 

250 250 

300 300 
5 

350 350 

450 450 

250 250 

300 300 5 

350 350 

450 450 

- - 5 

3 
- -

5 

- - 3-5 

- - 3-5 

55 55 

60 60 
5 

(l~~h) 
70 70 i1110.a 

-20.5V 
S5 S5 

naNm 

)j!jftt)!!Max.(mA) 
l~·:;'T-"./' 1Ni ~ Page 

IJ.rf'Fai\' f.!ft/J!ai\' 

DIP24 
110 40 743 

MF2S 

DIP24 
110 40 749 

MF2S 

7"-:$l;J;'-
110 50 DIP2S IJ /'./'t/J!ij§ 755 

110 50 DIP2S 
j-'-:$l;J;'-
IJ /'./'t/J!ij§ 761 

--

MF2S 
READY/BUSY 
~:iF 

3 ~MO~,\!J\ DIPS 
;, IJ J'J• ,\tl\ !J 76S 

0.1 1 
MFS 

2 0.07 DIPS 
f!i;'lll± 773 

3 0.1 MFS ;;1J7'J•,\tll1J 

DIPS/MFS 
UII'.! 1J7'Jv 

776 .Atl:l:IJ 

DIPS/MFS 
UII'.! 1J7'Jv 

779 . .Atl:l:IJ 

tMi~,\~ 90 DIP24 7S1 
MF2S 



t / ') ~ ·:; ? IC/Monolithic ICs 

SRAM 

:g' • m JOC 7'7tA~rill -1t171•~r.i 'll!:i!l!'ll!:EE HiU!Max.(mA) 
" :g 7'Cl-t? A /t·:;'T-'/ fJli ~ Page "" ( t' '/ I-) ('7-FXt'7~) Max.(ns) Min.(ns) (V) thf'FP~ ~~H/lP~ 

BR6116 16K 2KX8 100 100 5 70 2( µA) DIP24 J,'f:.-11·;?'-') 787 
CMOS 

BR6264P 64K 8KX8 100 100 5 120 100( µA) DIP28 793 

©BR6264A-70 70 70 
DIP28 600mil 

©BR6264A-85 64K 8KX8 85 85 5 50 0.1 795 
MF28 450mil 

©BR6264A-100 100 100 

©BR62256-70 70 70 DIP28 600mil 
256K 32KX8 5 120 2 798 

©BR62256-85 85 85 MF28 450mil 

e ERASIC (Multi-Level E2PLDs) 

" :g 1iiilli~a~r .. i thf'Fiii\JJ~llfl thf'F'll!:~'il!:EE~llfl 
It·:; 'J"- '.} Page "" tpo1dns) <·c) (V) 

©XL78C800P-25 25 0-70 4.75-5.25 DIP24 801 

XL78C800P-35 35 0-70 4.75-5.25 DIP24 801 

XL78C800P-45 45 0-70 4.75-5.25 DIP24 801 

RD Nm 23 



-=E / ') ~ ·y 7 IC/Monolithic ICs 

• :t-71 :t.m IC/ICs for Audio Applications 

CD/Compact Disk 

Type Functions 

BA6290A CD ffl BTL 1"711~ 

BA6292 CD ffl BTL 1"71 t~ 

BA6351S CD / 1Jif-;J{J7// 

BA6353S CD / 1Jif-;J{J7// 

Package 

ff~ ~~ J!iliFr~ 

1~'7-
12 

SIP 

1~'7-
12 

SIP 

:.-i IJ/'.I 
42 

DIP 

:.-ilJ/'.7 
42 

DIP 

11U!il5J11: • IJ-ia~J'/7°/Low-Frequency, Small-Signal Amplifiers 

Package 
Type Functions 

ff~ ~ Yili'f~ 

BA301 
),R,ffl/ 1) J7 // (I~·:; $1 *a '7 

SIP 7 
it~) 

BA311 ~ifti;Jtt)Jtffl :f IJ J7 // SIP 7 

BA3112 )Jtffl7'.:i 7' Jv71:..-7' :..-/ SIP 8 

BA3113 i.R.ffl7' .:i 7' Jv71:..-7' :..-/ SIP 8 

BA3114 i.R.ffl7 .:i 7' Jv71 /7' :..-/ SIP 8 

BA3116 ).R.ffl7 .:i 7' Jv71 /7' :..-/ SIP 8 

©BA3118L ).R.ffl7 .:i J7 Jv71 /J7 :..-/ LF 18 

BA328/BA328F i.R.ffl7 .:i J7 ;i,/ •J -P// SIP/MF 8 

BA3304/BA3304F 3V T .:J_ J7 Jv/ 1) 7'// LF/MF 16 

BA3306 ALC ft~7 .:i J7 Jv/1) 7'// SIP 9 

BA3308/BA3308F ALC ft~7 .:i J7Jv/IJ 7'// SIP/MF 9 

BA3310N ALC it~ 7'.:i 7" Jv/ 1) 7" // SIP 10 

BA3312N ALC it~ 7 .:i J7 ;i, :t 1; 7' :..- :t SIP 10 

BA313 ALC ft~Uflj/IJ J7// SIP 9 

BA333 ALC it~UJ'lj/IJ 7'// SIP 9 

BA343 ALC ft~7 .:i J7 Jv/1) 7'// DIP 16 

BA3402/BA3402F 
n-:7.'Tv:tffl 

LF/MF 16 7.:iJ7Jv:t- t-iJ1\-:;i:.:;t1J7'// 

BA3404F/BA3404FS 3V 7 .:i J7 ;i, :t - t- 1; / \...:. ;i. :t 1; MF/ 

BA3404L 7'>/ 
:i J. 1) /'./ 16 
MF/LF 

BA3406AL/BA3406AF :IJ-~7vtffl7'i7~/~7// LF/MF 16 

24 RD Nm 

Features Page 

fl-~i!f, BTL2ch F"71 t~ CD /v--\'(7) 1"71 
806 

1~$1 2 j'i()) BA6290A l'ff4/£1' ~ 9 

BA6290A t:Jj!jj)IJl~4#1UHlllW!J.!<RJ t t.,t~ BTL F. 
812 

71 t\ 

if-;F*-'(7)J7//:7.1"J=J-f9"'T~il& L, 'fi, '9 
817 

±5V~i1HM'F 

if-;F*-'(7)J7//:7.1·:;=J-f9"'T~i\t L, 'f i, '9 
826 

±5V~~IM'F 

Features Page 

t!J'f'F~i!f.~EE~OO tf 6-15V t Tb. 1,' 
835 

~$1' 0.15% ti!i~$, 68dB t~flj~ 

tbi'F~i!f.~EE~OO tf 20-42V t fJ;.1,' 
840 

~~$1' 0. 03% tf!i~1¥. 90dB t~fUf~ 

GVC=10dB ~:IE!IH''.:i J7 Jv71 /7'// 844 

GVC=15dB ~:IE!1~7 .:i J7 Jv71 /J7 // 844 

GVC= 20dB ~:IE!l~7 .:i J7 Jv71 / J7 // 844 

G~=~dB~:lE:rui_7.:i7'~71/7'// 844 

;>J.itttfli:tit>d: l,1' Gvc=6-20dB i'iJ~i'iJli~IDI. 
848 

7 .:i J7Jv71 /7'// 

.A:1J 1 / t:::-'.lf / :Ati 200kQ (Typ.) t~1,, 
853 

f!i~~t:·d1>9 (0. 91.1 V Typ.) 

3V "- ·:; F* / :7. 7 v :t Jfl())flj~Wffl A"fJ 1J ·:; 
/ IJ / ? :J / T / if tf'!'~ 1' di> 9 ilUt~illttf 858 
1.4mA t'.J-'>d:<~i!itbi'F".l!:EEt 1. 2V tf!i1,' 

f!i)j!jjt~:IJ 1' &> 9 ~Httt$Jl.:1Jf'.J-'>'J:1,' 864 

J.!<illlffl :$f 1 :t - F ~i\t BA3306 tl::0/:J//~f-
869 ·j"Ji, 

llltitttf!6Jl.:1J<::J;-;j:1,' ~~;): l'~il'IH~l'&> 9 877 

J.!<illl'.11:t- F~iilt BA3310 tt:::/:J/tt=J-7" 
883 ;i, 

tbi'F~i!f.~EE~l!!l:!Jf 3-12V tfb.1,' 
889 

~$1' 0.12% tf!i~$. 70dB t~flj~ 

tbi'F~~~EE~OO:IJ'" 3-16V tfb.1,' 
894 

~~tt.APif());J{·:; :r .11 xt::MwtJ'"t.i: ~ :11. n'9 

if?/F~=9n~ffl(7)F717~:1Jft~~ 
898 T .:i 7"Jv ALC it~/') 7'// 

.A:IJW~ii.:7.1 ·:;f-~il DC $1Jf001' ;!{ ·:; /.I 1 
905 ;l,'());j:i, \::>j"- t- IJ /\-;l,tJ)~;t:IJ<(.' ~ 9 

3V"-·:; F*/:7.'Tv:t~:A'T.l.>.f'j~;J-- t-•J 
1\-:7.fflnftil~7F LED F71 t\~j\t 912 

;1. 9 ;i,tJJ~ii.ffl.:&V" ~ .:i - t-ffl t-7 :..- V":A 9 ~~ 915 



-l: ..I ') ~ ·:; ? IC/Monolithic ICs 

. 
Package 

Type Functions Features Page 
tf~ ~;I; Yi/6'T-tt 

BA3408F 
:IJ-AT t..-;f fflT'i YJt-:;t- t- 1J 

MF 16 LED 1''711\ii~ :;t-t- 1)/\-Affl 921 1\-A -:/1) )7/-:/ 

BA3410AF 3V jj:jli::,. AT b. 7' 1J J7 /-:/ MF 16 
3V ~im!ffl LED I" -;711q;t ~ REC/PLAY A 

925 1·;17-vA ALC i;f ~ 

BA3412K 
3V-T.:iJ7Jv:;f- t- 1)/\-Ail:jli: 

QFP 32 
3V~).!ll:;t- t- 1)1\-Affl LED 1"711\i;f~ 

929 :,. AT b. 7' 1J J7 /-:/ ALC ll!J~;lf 2ch ~ift:ll.L, °l''~ 

1. 5V -T .:i J7 Jt-:;t- t- IJ 1\-A -:t MF/ 
1. 5V "- ·;1 I''*/ AT v :;t ffl :;t- f'-1)/\-A, 

BA3413F/BA3413FS :,..:i_ I)/ 16 934 l)J7/7' 
'J MF 

;1. 9 Jt-mWi x m1m1t ~ 

BA3416BL 7 .:i Y Jt-jij~ 7' 1J Y:,, 7' LF 18 ~-fJi-;1. :IJ':wt j. 9Jt-WWixm11g1;t~ 939 

BA3420AL 
7 :/':IJ t! ffl-T i J7JvilM-:1 1J J7 / 

LF 18 
7:/':;t, "71 'J' T--:f0)/\1Jlj)W/A1 ·yf-~j\\ 

941 
7' I~· 1 J7 A ~tmiffl:(f:~EE~im!~il 

BA3430FS 
:IJ - AT v :;t ffl AMS i;f ~ -Ti J7 ~ i IJ /'.;' 

24 
llllr~i~:±lll!J~O)~JtmWill!l~~it 

949 Jv-:f I) J7 /-:/ MF ~>! ~J ~0).11 X':J: ~~M'Ftitild:'' 

BA3502F 3V 7 i J7 Jv-:1iJ1t'7-J7 /-:/ MF 24 
3V \lli:).!ilffl:;f- t- IJ 1\-AMJit j. 9 Jt-x<tlit 

956 
'7H;t ttfill.11ti ~,Id:'' 

BA3503F 3V -T .:i J7 Jt-7' IJ 1t'7-J7 /-:/ MF 24 
3V ~im{ffl :;f - t- 1) I\ - A x<J-Jit j. 9 Jt-x<tlit 

956 
'7H;tttfill.11tf~'ld:'' 

BA3504F 3V -Ti J7Jv-:1 1) 1t'7-J7 /-:/ MF 24 
3V~i!l!ffl:;f- t- 1J1\-AMlit j. $l Jt-x<tlit 

956 
'7H;tttfill.11ti~'ld: '\ 

BA3505F 3V -Ti J7 Jv-:f IJ 1t'7-J7 /-:/ MF 24 
3V~)Jii!ffl:;f- t- 1J1\-AMlit '7H;t tt fill.11 ti~, 

956 Id:'\ 

BA3506A/BA3506AF 3V -Ti J7Jv7' 1J 1t'7-J7 / -:1 DIP/MF 16/18 
3V~im{ffl:;f- f'- 1)/\-Ax'.J-Jit '7H;tttfill.11tf~' 

967 Id:'\ 

BA3513AF 3V -Ti J7 Jv-:/IJ lt'7-J7 /-:/ MF 24 
3V~i!l!ffl:;f- t- 1J1\-AMlit f. 9 Jt-Mlit ,,~ 

970 
i;fttfill.11t.f'.P Id:'\ 

BA3514AF 3V -Ti J7 Jv-:/IJ 1t'7-J7 :,,/ MF 24 
3V\lli:im!ffl:;t- t- 1J1\-AMlit f. 9 Jt-Mlit ,,~ 

970 
i;f tt fill.111.f'.P Id:'\ 

BA3516/BA3516F 3V 7iJ7Jv/IJ1t'7-J7 /-:/ DIP/MF 16/18 3V ~i!l!ffl '7H;tttfill£tl'.Pld:'' 976 

BA3518/BA3518F 3V 7 .:i J7 Jv 7' 1J H'7 - Y // DIP/MF 16 
lt'7-J7/-:/0)~~li:.li(> :IJ ·y -:/1) >7::i /-T/ 

981 
-ttfi~~ 

BA3519F 3V -Ti J7 Jv-:f IJ 1t'7-J7 // MF 22 
lt'7-J7 //O)~tmili:.11(> :1J·;17' 1J/?::i:,,7:,, 

981 
-ttti~~ :;t- t- iJ1\-AMlit 

BA3520/BA3520F 3V -Ti J7 Jv 7' IJ 1t'7-J7 /-:! DIP/MF 18 3V ~).!ilffl EVR i;f '7H;tttf!fl.11tl'.Pld:'' 988 

BA3521 3V -T .:i J7 Jv 7' IJ H'7-Y / 7' DIP 18 
3V ~im!ffl EVR i;f -:1 1J /t '7- iUalf~ '7H;ttt 

996 
fill.11;1f~'id:'' 

BA3812L 5•7771 ·;1'71::J71if LF 18 
.A.:±l ::IJ,:1\ ·;1 7 r J7;... /tii;t' 'z,' 7-> 

1002 
i1U1t9, i!f~$1'~7.> 

BA3822LS 
-Ti J7 Jv 5 • 7 7 7 1 ·;1 'J 1 ::i 

LS 24 
ATv:;f5.77717'l1::J7~ifd177 

1007 
71if /1'ff4P.!G 1' ~ 7-> 

BA3823LS 
T'i r Jv 5 •m 7 7 71·;1'71 

LS 24 
ATv:;f5.77717'l1::J7~ifd177 

1007 
::J71if /1'ff4P.!G1' ~ 7-> CR=±10dB 

BA3824LS 
:r .:i r Jv s •m 7 7 71 ·;1 '7 1 

LS 24 
ATv;ts•77717'J1::i7~ifd177 

1007 
::J71-!f' /1'ff4P.!G 1' ~ 7-> CR=±8. 5dB 

6V, Wt!7f'-ffl1'1~0)A177A::IJ1'il9M 
BA5101 jjjij:,. ATb. / 1) J7 / 7' LF 16 ~ O)lj)W/ ;l t.f1' ~ 7-> '7~fillA 1 ·;1 f-O)'J!ifill.11itff 1001 

i'iJliE 

BA5104A iljij:,. ATb. / 1) 7" / 7' LF 16 ilMWWlx A 1 .. ; 7tillEii~ 1015 
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~li!il)JiFaiH!l!ll*/RF Signal Processors 

Package 
Type Functions Features Page 

fl~ :r,i; ~f-~ 

BA4110 FM-IF "./kr.b. LF 16 
7- F 1J 16pin O)f.:~1M!11'<5.Q 

1018 i!tfl"l±l1r.n t- ~ 1-T1 :...-?~litlii~ 

BA4230AF 1.5V FM/AM-IF "./7..T.b. MF 18 
1.5V FM/AM ;f--:$1-:;l'Jt-7:/:tlf.I 

1032 
FM~1-I-, -AM7Q/l-I/F11~ 

BA4236L FM/AM-IF"./ 7-. T .b. LF 18 '7 :t- t''77-t4~i8i1.J:;;I'. AM 7[J/ I-I/ H*l~ 
l9!S~;IJ-j'{ 21~Mi1'~<.ti;tt,l"l'.Q 

1040 
BA4237L FM/AM-IF "./7..T.b. LF 18 LW-SW ** 1'~1f.ii'iJli6 
BA4240L/BA4240F 3V FM/AM-IF "./7..T.b. LF/MF 18 

3V~)~ffl '7 :t - F 7 7- i' ~i8i1.J:;;I'. 
1053 AM 7[J/ I-I/ t''f";J~ 

BA4402 FM 7[J/ I-I/ F SIP 9 
/\1'f1 / tii'F~i!il~JHffl!!ltf$l' 

1056 
AFC If.I/\ 1J ~ '\' "J :11-;J- ~ 

BA4403 FM 7[J/ I-I/ F SIP 7 l\·fff1 / tii'F~iw.~EEi'Bl!!I tf !1' l' 1056 

BA4404 FM 7[J/ I-I/ F SIP 9 
BA4402J:fJ~S1::1\1'f1/1''57-> 

1056 AFC lf.l1~· 1J ~ i' ·:; :111 ~ 

BA4405 FM 7[J/ I-I/ F SIP 7 BA4403J:fJ~S1;::1\ 1'f1/1''57-> 1056 

BA4408F 1.5V FM 7[J/ I-I/ t'' MF 14 
RF7'/:1, ~~-it' osc, IF7'/:1 

1061 AFC If.I/\ 1) ~'\'·:;/'it~ 

BA4411 FM 7[J/ I-I/ F SIP 9 
:$f j';t-1\ 7 / 7.. ~ ~-Jtf,l(lf.I /\1lf1/ 

1067 AFC If.I/\ 1) ~ '\' ·:; :1, IF 7'/:111~ 

BA4412 FM 7[J/ I-I/ F SIP 9 1067 

BA4413 FM 7[J/ I-I/ t'' SIP 9 
5t:i1v1\7 / 7.. ~ ~ -Jtf,l(lf.I l\1'f1/ 

1067 AFC ,Ell/\ 1) ~ i' ·:; :1, IF7'/:1ii~ 

BA4422AN FM/TV 7[J/ t-I/ F SIP 9 
w;m;~1l§RJlitl /\1'f1/ AFC /\IJ ~ '\' ·:; :1 

1074 
11~ 

TV;m;~1l§RJlitl /\1lf1/ AFC ,Ell/\ 1) ~ i' ·:; 
BA4424N FM/TV 7[J/ t-I> F SIP 9 :1i1~ 1079 

Vcc=1. 7-6V 1'tii'F9- 7-> =11§-liH~tttf.lil:l' 

BA1320 FM AT v :t? )vf-:1v'7-lt DIP 16 
PLL 1.J:r.\:f,i(lf.IO)~ttlitl7 Jvf- :1 v '7 -lt 

1086 
fi1!t~iiif,~EE 5. 4V * 1'~'.ltl::tbiH· 7-> 

BA1330 FM 7..Tv:t?Jv7-:1v'7-lt DIP 16 
PLL 1.J:r.\:f,i(lf.IO)~ttlitl7 Jvf- :1 v '7 -lt 

1089 
fiflt~iiif,~EE 3. 6V * 1'~'.ltl::iJJiH- 7-> 

BA 1332/BA 1332L FM 7..Tv:t?Jv7-:1v'7-lt DIP/LF 16 
Vcc=3'.'""14V 1'ifffl1' ~ 7-> 

1092 
)lljjf~mf;lf9mA t'.J-'fJ:l' 

BA1335 FM 7..Tv:t?Jv7-:1v'7-lt DIP 16 
PLL 1.i:;;l'.f~lf.IO)~ttlitl7 Jvf- :1 v '7-lt 

1097 
fiflt~iiif,~EE 3. 3V * 1'~'.ltl::iJJi'F"t 7-> 

BA1350 
/ 1 7-.':::J /I- [J-Jvft~ FM 7.. 

LF 16 T v:t? Jv7-:1v'7-lt Vcc=6-12v 1'iflf.l1' ~ .Q :917~ ·:;'7v/:/ 

/ 1 7-.':::J / t- [J-JH1~ FM 7.. 
ti*~< f!t~/$1'<57.> DC itl]UIJ1'12Hv-"./=i 1100 

BA1351 
T v:t? Jv7-:1v'7-lt 

DIP 16 /79.1.Jl\1;/J·:; 1-$tf~ti::J/ f-[J-Jl-1'~.Q 

BA 1355/BA 1355F 
/ 1 ;( :::J / I- [J - JH1 ~ FM 7.. 

DIP/MF 16 DC ifillUIJC'!\ 1 ;IJ ·:; I- ( T l;J:jjlj)i;~Jl:'.lti'iJlifl) ;l_f~iJ! 
Tv:t?Jv7-:1v'7-lt 

.:i'l:i'iJ~Z:' ~ {> 5UIJ'E / 7Jv~f-t:JJ:1.J AM 11§ 
/ 17-.':::J /I- [J-Jt-11~ FM 7.. -15-ii~lf.I vco 1~1Ulfftfiil' <: '' 7-> 

1117 
BA1356 

T v :t "Jv7-:1v '7-lt 
LF 16 

-------j .. --· 

Vcc=1. 8-4V -r:·ifffl-z' ~ .Q 5'17~·:;'7v 
BA1360/BA1360F 3V FM 7..Tv:t?Jv7-:1v'7-lt LF/MF 16 :...- :n;r* ~ < f!t~/$1' <5 7-> 5~%H ,1 7 Mllff 79. 1120 

1.J AM f~-15-ii~lf.I VCO ~11:.~f-;lfftl' -Cl' 7.> 

BA1362F 
1.5V FM 7..Tv:t?Jv7-:1v'7 

MF 16 
5~%H / 7 Jv~f-79.r.J AM il§-15-ii~ffl VCO i~ll:. 

1127 -lt ~f-;IJ'fil''"Cl'7.> l±l1Jt.!Hlii:*lil 
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Package 
Type Functions Features Page 

ff3 :ti; YlliT-tt 

BA1440 
FM/AM-IF :/AT.l.+FM ATV 

DIP 18 Vee=3. 5-7V l'lilf'F"t 9 AM IFT tf'I'~ 1134 :t? Jvf-/v ?-it 
FM '7 :t - F 7 f--\' tf!!UJ!IJ.! i2! S'.¥!:/J-:7'~ 2 r--

BA1441 
FM/AM-IF :/AT.l.+FM ATV 

DIP 18 81.~ l'Mlit vr '' 9 1141 :t? Jvf-/v ?-it 

BA1402F 3V FMATv:t~1~:/AT.4 FM 22 
3V~~,Ell '7 :t - F7f- -v~l!ll 

1145 
FM-IF+" Jvf-/v?-it 

BA 1404/BA 1404F A 7 v ;f FM t- 7 /A ~ ·:; ';l DIP/MF 18 ATv:t~~iv-';lt•~--~~~i! Vee 1148 =1. 0-2. ov l'fi@,Elll' ~ 9 

STEREO, MAIN, SUB, MAIN/SUB (/) 

BA1407AL TV ~f!5~~1l~~ LP 18 4MODE t}]~.tt.f IC ~J'.lill'<illi~ 1152 
IJJf'F'ill:~~E£~llilt.f 4-11 v C: ~(, \ 

J'\7-7'///Power Amplifiers 

Package 
Type Functions Features Page 

1f3 :ti; YlliT-tt 

1. 5V-15mW 7 i 7' JL-1~'7-7' / 1.5V/16QP~t:: 15mWX2 (THD=10%) rJ>tl:l:IJ 
BA5152F 

/' MF 16 ;lff~i) ti.9 1162 
;f- ·:; /' ,/ 1 A"tf1j\ ~ (, \ ~)1Jl!A1 ·:;f-~i! 

BA5204/BA5204F 3V-35mW 7 i 7' JvH'7- 7' // LF/MF 16 
3V/32Q~t:: 35mWX2 (THD=10%) rJ>tl:l;!Jtf 

1167 
f~iJn9 

BA5206BF 3V-64mW 7 i 7' Jvl ~ '7- 7' / 7' MF 16 
3V/16QP~t:: 64mWX2 (THD=10%) rJ>tl:l;!JtJ'' 

1174 
f~IJ:h9 >F·:; 7',; 1 A"tnF'ii\'t::1J'~'' 

6V-430mW ://?1i..1r'7-7'/ 
6V/80i~t:: 430mW (THD=10%) rJ>tl:l;!Jtff~i) 

BA526 
/' SIP 9 ti.9 1177 

• ililt~m~tt If ~H l'IJJf'FmlMl~EE ti· 2V l' ii!> 9 

6V/4Qi~':: 800mW (THD=10%) rJ>ti:ltJtff~i) 

BA527 
6V-800mW:;, / ?'JvH'7-7' / 

SIP 9 
ti.9 

1180 7' •J ., /1i..~~$:1J" 55dB (Typ.) C:*~'' ;f- ·:; 
7' ,/ 1 :;(:1J<1j\ ~ (, \ 

6V-350mW :;, /? JvH'7-7' / 6V/8Qi~':: 350mW (THD=10%) rJ>ti:l:IJ:IJ<f~IJ 
BA546 

/' SIP 9 ti.9 1183 
ililt~EE!lil'tt:IJ< ~~HIJJf'FmlMl~EE:IJ" 2V l' ii!> 9 

1r')- 9V/3QP~t:: 2.8W, 9V/4QP~'::2.3W (THD= 
BA534 9V-2. 3W ".// 'fJvH'7 - 7' // 10 10%) rJ>tl:l1J:IJ<f~iJti.9 1189 SIP •J ·:; /Jv~~$:1J" 55dB (Typ.) C:*~'' 

H'7- 9V/3Q~t:: 2. 9WX2 (THD=10%) rJ>tl:l tJ :IJ<f~ 
BA5410 9V-2. 9W Ti 7' JvJr')- 7' // 10 IJti.9 1192 

SIP 
n1tttflllilli#.\tt:1J"j,'t;i: '' 

BA5404 
12V-360mW ://?Jv/~'7-7'/ 

SIP 9 
12/320P~t:: 360mW (THD=10%) (/) tl:l tJ :IJ<'f~ 

1197 /' IJti.9 

H'7- 12V/3QP~':: 5WX2 (THD=10%) (/) tl:l tJ :IJ<f~ 
BA5406 12V-5W T"i 7'JvH'7-7'// 12 IJ:h9 1199 SIP >F·:;/ ,/ 1 ;;(!f1j\~\,\ 
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v.-XJlo<-111'7-f !~/Level Meter Drivers 

Package 
Type Functions Features Page 

m v; ~-T-:X . 
ih1'F~ilUIEECWlti 4. 5-14V tit."' 

BA695 
3#.lLEDffl:'!I"- 1-;q:.-v/;<-

SIP 9 FM liilWi!~ff-. AM l/l'(Jv;C-1'falii1:iCT.l~jf-f;f"l' 1205 
1' i!9 

BA685 
5#.lLEDffl:t- I-A~-\'// 

DIP 16 
FM liill'l!J.,HFMagj~CT.l1:i!Rlfi!iff-tt.tn: AM vl'(Jv 

1210 1'(- vl'(Jv ;e -1' ;< -1'-fftll ~bit to 

5ill!CT.>~D~J:~-r}...1Ji...-"'~'•u~~ff--r: 

BA6104 
5 #.l LED m 1J .=. 7' 13g1{- v"' 

SIP 9 
!9 

1213 Jv;< -1' -tl:IMElllHHH•HH.!UJLl:J: IJ 15mA (Max.) ;!: 
-r:~J:EiiJfftl 

BA6124 
5 #.l LED m vu 1331{- 1,..-A;'Jv 

SIP 9 ~JilE'J7/:1i*Jil LED-tlilEl'.iE'illilEitl-Z\.'9 1216 ;C-1' -

BA6125 
51a LED m IJ::. 7' 13 !ii/{- 1,..-1'( 

SIP 9 ih1'F~ibi!-EEmWltf 3. 5-16V t!t."' 1220 Jv ;e -1' 

BA6137 
5 #.l LED ffl VU 1331{- L..-l'(Jv 

SIP 9 ~JjlfJ7/:1i*Jil ~@! LED f71 :iffl 1224 ;C-1' 

BA6144 
5 #.l LED ffl VU l31ii1{-L..-l'(Jv 

SIP 9 ~illl J7 ::.- :ti*Ji! ::i ::-Hi...-- t- v"'Jvti/t."' 1227 ;C -1' 

BA6154 
5 #.l LED ffl VU l31ii1{- vl'(Jv 

SIP 9 ~JilEJ7/:1i*Jil J7/:1Jf1 /'IF~"' 1230 ;C -1' 

BA684A 
8 #.l. LED ffl 1) .=. 7' 13 !iii{- v I'( 

DIP 16 
}..:fJ vl'(JvCT.l? -t;,*i! "'1:iCT.l}...1J vA;'Jvl~$t;~ 

1233 }[, ;C -1' ff-"t9 ti1'Ffi~iiEEmWI ti 6. 5-14V t It."' 

BA6146 
12 #.l. FL ffl VU 13!iiJ{-L..-l'(Jv 

DIP 16 DC D:_'(j AC )...1Jl;:~<J.li0-r: i! 9 J7 /:1i*Ji! 1237 ;C -1' 

BA668A 
12#.l. FLffl VU 1331::-?*-Jv 

DIP ' 16 
-1-+18dB ;1:-r:CT.>l::-?*-J" l'•lmt t-::i 

1241 F vl'(Jv ;< -11 )...1J1 /l::-9/Aff~"' 

BA681A 
12#.l. LEDfflH'7-13Ji 1'·:1 t-/ 

DIP 18. ~Jlltllili&i*Ji! #.l.~ff-t*l~ff-CT.lm~~ ffiiJliE 1245 i'<- v"'Jv ;e -1' LED 4illl9"-:>iUIJtifi.ll: t-•1JjllJtfl'fltiJi 
*M ltl!:ttl: J: ~ Z LED IDb"oiillliii I~~ 9;: r---

BA682A 
12#.l.LEDfflVUl31iiF·:1 t-/ 

DIP 18 tff<:!9 1250 i'<- v"'Jv ;e -1' 0 :'!1"7-t?_•/ t-D:.'1J'71 ::.-~1'(7·:;~0)~'~"'1:i'i-t 
lffl"'l""'9 *Mtt$&.ff1>1.n' 

r---
12 #.l. LED fflH'7-13!ii F ·:1 t-1 

18 1255 BA683A /'(-1,..-l'(J[,;C-1' DIP 

BA689 12#.l.LEDffl 1J.=.7'131iiF·:1 t-/ 
DIP 18 *l~ff-. #.l~ff-CT.l /::. "'5€>1: tifffliiJliE 1260 /'(-1,..-l'(J[,;C-1' LED liittil'717-r!i!9 

-7-+10dB CT.l 8 #.lffl::-? ;J;-Jv l'•~I t 
BA6810F -::> 917~'l-71:i~~J:ij2~~7f-ff<!i!9 1264 

12 1a >< 2FL m vu 13 Iii i::- ., 'lilJ/? 
~SL[, t~ AC, DC }...1J~-T-t:J: IJ 2 'E- FCT.l~ 

30/28 ff-'IF<: i! 9 r---
*-}[, l'/J{-1,..-l'(J[,;C-1' DIP/MF 

~~flpJiff 1 'T PJi t ~~ T"' 9 -Ti-71-it 
BA6810S 1? Jv : 1/8 1271 

BA6820F 
12#.l LED ffl VU 13§1::-? *-

MF 22 
12 #.lX2ch (/)AT v:'!l"~ff-

Jv 1'1{-vl'(Jv;C-1' 1::-?*-Jv F•liJS&M~•RJS1ti! 

12 #.l. LED ffl VU 13§1::-? *- 'lilJ/? 
5llllt • ilIJilE}...tJm~~-~ 1278 

BA6822S Jv l'J{-vl'(Jv;C-1' DIP 
22 ~ftll ~ i- 1-~-T-Mi! 

BA6800A/BA6800AF 16#.l.FLfflVU 13§1::-?*-Jv 
DIP/MF 
l'li 1J/? 28 -7-+10dB CT.l 12 #.lfJfl::-? ;J;-Jv t:•~t t 1287 

BA6800AS j"J{-1,..-l'(Jj,;C-1' 
DIP -::> 

91 T ~ ·:1 ?1:i:;.tt:J: IJ 2ch ~jf-fJf(!i! 9 r----
BA6805A 

16#.l. FLffl VU 13§1::-?*-JL-
DIP 28 ~SL [,f~ AC, DC )...1J~-T-t:J: IJ 2 'E- l'(J)~ 1287 l'J{-1,..-l'(J[,;C-1' jf-fJf(! i! 9 r----

16 #.l. X 2FL ffl VU 13Iii1::-? 'lilJ/? 
30 

-Ti- 71 -it 1? Jv : BA6800A/AS/AF; 1/8 
1294 BA6806S *-Jv F/1'(-1,..-l'(Jv;< -1' DIP BA6805A ; 1I4 BA6806S; 1/16 

28 ftDHm 



-t: .I ') $t ·:; ? IC/Monolithic I Cs 

Package 
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if~ ~ ~-T-tt 

PCM ,Ell';:: L .. ,,•-..:JH~:lE 

BA6803S 
16F.:\X2FL.EllVU §§I::"-? '.; J. I) :/J 

30 
-15-+1odB 0) 12 F.:\ifl::"-? *-Jv Hll!lm~ 

1302 *-Jv I''/ 1~- v-"''Jv .>< - :$1 DIP t? 
§1-J-!~?ntc~~~2~•~wza~ 

BA6138 1/2 ~J±*11!7' :..-:t SIP 9 2ch P'<li! 1) = 7' 1) 7 {if.Ill:~' !.:i-H'18 1309 

7-7'~dtl/:iEfi~li:l/I / l"~li:l/Tape Item Selection/Tape Feed Detection/Tape End Detection 

Package 
Type Functions Features Page 

ff~ ~ ~-T-tt 

:IH!~J±~mb, iffilll~ib!:5~~' 
BA335 :;t-7' 1 :;t v-"''Jv~l±l SIP 9 ::J1 Jv~fi'jfflC: V( 600mA (Max.) 0) 1"":717' 1313 

!;Jljg 

BA337 7-/I/ F~i±l SIP 9 m'il~~if'T, *-Jvif-T-i±l:tJ v-"JvZltilJmi'iJliE 
1317 

/5/9i'!7.F51~M~llF51~i'iJ· 

BA336 ~Elll~i±l SIP 9 ~;~~.A.MO)~i!Ji'Fll1:J!l:.[§]llftP'<li! 
1322 

~i±ltii'FBH!ll.A.:tJ';::~ fJf~!I:. ~ -tt~;:. C: ifi'iJliE 

BA338 ~Elll~i±l SIP 9 Elllrai(J)ilff;J / 1 7."l'ilcJJ:x<f*i~ Elli rai Pi¥rai "J9.. rJ 1' 5 1322 
/9i' F51'7'Pi¥raiBH;t!t CR z~~:l'E:i'iJliE 

BA3707 ~Elll~i±l SIP 9 lfilll~i±lntc~=l*.Ell t..., ~tii'FM*~ vn'~ 1328 
tii'F~ibUl!:J±fBW!if 3-14V C: lb.~' 

BA3708F ~Elll~i±l MF 8 
3V t ·;i t- .Ell lfllll~i±lntc~=l*ffl t..., ~tii'Fx<t 1334 
*~Vn'~ /\'7- t-5 :..-;/;;z 9P'<lil 

:,, 1) 7' )v~'.iEnt\'. z' ~~:lEi.lIIHi LED •~z a 
BA3702 51111~1111 DIP 16 ~ 1342 

Elllrai~i±l~'= ';t / 1 A"~tii'Fx<I*i~ 

BA3704 31111~1111 DIP 16 ~i±l7'//, ;( -'f IJ' LED 1"'51 l~fjqj\\ 1348 

/5:,..;/i' F51:7'.Ell/\'7- t-5/97.:$1P'<lit 
BA3711 31111~1111 DIP 16 ~ElllPi¥ (~Ji7-1'iHrPi¥) :15/:/'i' ONn 1354 

tc!:MliD 

BA3712 7-/I/ F~i±l SIP 9 m•~~if-T-, *-Jvif-T-i±l:tJ v-"''JvZffillmi'iJliE 
1359 

5~it1J~fiffl~-T-i'1 a 

7-/I/ F~:±l, llllrai~i±lffl:; 1'/-J- Jvt :..--ir~ 
BA3714F 1.5V :;?-J-Jvt/"lt MF 8 i±l [§]lift i:l:l:IJ::J/ HJ-Jv[§]llft, 2 '**1fi±l 7J F 5 1364 

17'[§]llfti;t a 

BA843/BA843F 7-1'-T·:i~::J/ HJ-5 DIP 16 //Cl ·;i 'J .A.7JZ%1JUIJiiJliE 7-1'-T '/ ~fliljjij';:: 
1367 

~·~C: ~ n~*-1\liE~Tr\Tlf L, n'~ 

BA3810F 3V7-1'7'-;i~::J/ t-Cl-5 MF 22 
3V t ·;i t- .Ell .A.7J'i11±:::i :..- t- ci-Jvt\'.7-:t 

1372 
-T·:i~:::i:..- H::i-Jv 

BA3818F 3V 5F.:\:::i //\v- t-7' v1 MF 8 
7-1'-T·:i~:::i;.., t-ci-Jv.Elli:iieffl<'·a~ 

1375 
H~tc:::i :..- t- Cl - MfiiJlili 

.. 

BA3828F 
:f 1Jt·;i f-7.1·;if-, :::i:..-1~v-

MF 22 
59:;f(J)~El!ISW"J9..rif-.:i-::.:/'/;<-:$1 C: L, 

1377 :$l7'v1 T iie.ElliiJliE 
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Type Functions 

BA6235/BA6235F 3V fflt-T::l:fJ\-j-

BA6227 3V fflt-T::l:fJ\-j-

BA6220 6~12V fflt-Tn'J\-j-

BA6240 5.R.fflt-Tn'1\r 

~~-EE~/Reference Voltage Generators 

Type Functions 

BA3900 ¥$'<1i:EEilill 

BA3902 ¥i\!11i:EEi.!l! 

BA3904A ¥$11i:EE).!l! 

BA3920 ¥il!~EEi].ij! 

e VTR ,EH IC/ICs for VTR Applications 

t:"T'::tra~~J!/Video Signal Processing 

Type Functions 

BA7001 1::7::tf~.JS-7.1 ·;17-V 

BA7004/BA7004F 77. l-J\9-/~~ 

BA7007L/BA7007F SECAM~J!illj 

BA7025L SECAM~J!ill] 

BA7100 SECAM~J!ill] 

BA7107/BA7107F VHS 1Jt\: VTR ffl SECAM '7 Cl? 
BA7107S =*i~-!S-J@!ll!_ 

BA7022A 0. 5H .A~ i-~lE 

BA7032L '7Cl?.A~i-MlE (PAL) 

BA7021 i:::'7::ti~.JS-7.1·;17-v 

30 

Package 

lf3 ti; ~T-tt 

DIP/MF 8 

DIP/MF 8 

DIP 8 

DIP 8 

Package 

ff~ ti; Yiffi-Ttt 

H'7-
12 

SIP 

J\'7-
12 

SIP 

I 

H'7- 12 
SIP 

J\'7-
SIP 

12 

Package 

Jfg ti; Yiffi-Ttt 

SIP 8 

SIP/MF 5/8 

LF/MF 16 

LF 18 

DIP 16 

DIP/MF 
:ii'J/7 28 
DIP 

DIP 22 

LF 16 

SIP 9 

RD Nm 

Features Page 

3V t ·;1 1-ffl t mtJ±iR1Jtc 1±11:J 1-7/:/7.9 
1381 

O)~fa~EE tfi!h' 

3V t ·;1 1-ffl t mtl±iR1Jtc 1±11:J 1-7/:/7.9 
1383 

i*Jili 

~mt.1±m:JJtc ffl!llH9Yili-Ttt,;t, 4pin -z'9Hi 
1385 

't'.iEtt~~-z'~~'E-9,:::MJ;O"{'~ 9 

1]\llll'il!:T- DC 'E- 90).A1::·- Fffi!Jfillffl, 1![\j(jjt 
1387 

1JtJ''.)lfJ:"' 

Features Page 

::t-71' ::t fflO)tiliH 9~'ti*Jili 1.,-n' 9 (t;'f':: 
fl-ffl,;:::fi:>@-z'9) 

1389 ti.Ii! ON P;'/0)?1 :::J /fflj~.JS-, MUTE i~.JS-~O) 
91 ~ / 'f(§)Jmpqifi 

::t-71' ::t fflO)~ilillt 9~-ri*Jili vr "' 9 (~;¥':: 
:t.J-ffl,;:::fi:>@C'9) 

1394 
~),!f, ON P;'fO)? 1 :::J / fflf~.JS-, MUTE f~.JS-~O) 
91 ~ / 'f[§]Jmpqifi 

::t-71' ::t fflO)"oi).li! f 9~'ti*Ji! 1.,-n' 9 (~;'/':: 
fJ-ffl,:::ff;>@T:'9) 

1394 
~).Ii! ON P;'/0)?1 :::J /fflj~.JS-, MUTE f~.JS-~O) 
91 ~ / 'f[§]Jme*:Jiii 

'E-9, CD ij--;f<'f-9, ::t- 7 { ::t fflO)~)W-
f9~'te*:Jifil.,'t~ijCD#7:/flt~:fi;>@ 1402 
7.9/J\1 SW, 'E - H~J~~e*lili 

Features Page 

'7Cl.A l--'7fJ'j,'fJ:"' 1±1 :tJ DC 11i:tiJltJ<1J' ~ 
1409 

"'(5mV Typ.) 7.17'}-/'f/ 17."fJ<'1j\~"' 

~IDllfl 9H1,t$£tJ''.JlfJ:"' 1411 

9Hi,tflS,l"cfJ''.JlfJ: < ~J!illJli€1:JtJ'~"' 1414 

9Hi,t$£tJ''.JlfJ: < ~J!illJli€1:JtJ'~"' 
1417 / 1 ;(?-")'/fl<*~"' 5V t "J I- '::x•tlit 

t±l:tJ DC 'iitiJlfJ< 5mV (Typ.) t1J' ~ "' 1421 7.1 ·;17/'f /17."fJ<1j\~"' 

SECAM '7 Cl ?j~.JS-O)~[!jj:jij~J@!ll!_fJ< 1 7 ·;1 /C' 
m!OCC'~ 9 1424 
~).!l!ffl~;t,::J: IHi'!UPi~.:c- FtJ'ffl~*- 0 n.Q 
~5H.A~.i-~t±l8tfl77.~-~~J:9MJE 

1431 (§Ji! t f 1 7 ·;1 7' ':: e*lili 5Vt·;1 l-,:::MJ;O 

'7Cl?7/7't±l1:Jv-"''JL-';t 1Vp-p~~0n9 
BA7022A t~Jl:~btt.Q;: t '::J: IJ, PAL VTR 0) 1434 
.A~ i -MlE (Y. '7 Cl?) tJ'ftti.l!H::tfil!OCC' ~ .Q 

~~EE~;'ftt,::9<"n1'"'9 Hh, 5Vt·;1 H::x-t 
1436 m i:: 7::t '7 7 / /(§)i!i*Jil 



=f .I I) ~ ·:1 ? IC/Monolithic I Cs 

Package 
Type Functions Features Page 

Jf~ ti: mT-tt 

BA7131 F 1::'.'7:;tfil~A1 "JTt' MF 8 
illt'1[1Hil'tt :If J; ~ ' l::'.'7:;t77/7'i;*lill 

1438 
~:i-71/?'i;*ijl 2.A1J7!i!l,6 

BA7024 TSG i;*l!ll::'.'7:;t A 1·:;7- t' SIP 7 
TV7A Hil~tA1·:;7--vf 17-·:;/fl:;[.,H' 

1440 .Q 5V iz ·:; I- '.:::Mi;t 

BA7602/BA7602F 
l::'.'-T:;t/:;t-7'1 :;j"fij~tJJt.l!ffl:A 

DIP/MF 16 
2 A1J 1 l±\1JA1·:;7-3 illll!fr.AfJ p.iJ ilttt 1il'tt :If 

1442 1 ·:;7--v Ji!:~\ 5f17~ ·:;'7v/V:lf:k~~' 

2 A1J 1 l±\1JA1·:;7-3 illll!fr.AfJ "//'77-·:;7' 
BA7603/BA7603F I:'. 7 :;tfil ~tJ]tJ!ffl A 1 ·:; 7- t' DIP/MF 16 '77/7'.A1J 1446 

f.ili&'tt~tt:lf Ji!:~\ 5f 17 ~ ·:; 7 v/Vt.f:k~~, 

BA7604N 
l::'.'r:;t/:;t-7'1 :;tfij~tJ]tJ!fflA 

SIP 10 
2 .A'JJ 1 l±\1JA1·:;7-2 illll!frAfJ f.ili.Jttt1i\'tt:IJ< 

1450 1·:;7- -v Ji!:~' 'f 17 ~ ·:; '7 v:..-:/:IJ'·*~~' 

2 .AtJ 1 l±\1JA1·:;7-2 illll!frAfJ "//'77-·:;7' 
BA7605N 1:::· 7 :;tfij~tJJt.l!ffl A 1 ·:; 7- -v SIP 10 '77/7'.A1J 1453 

f.ili&'tt1i\'tt:IJ<Jil:~ \ 5f 17 ~ ·:; 7 v/:~/:IJ'·*~~' 

l::'.'7:;t/RGB fil~Wt.l!fflA 1 ·:; 2.A1J 1 i±J1JA1·:;7-3illll!frAfJ ~7'A 9 Jv'7 
BA7606/BA7606F DIP/MF 16 7/7'.A1J 1456 

7- t' 
f.ili&'tt1i\'tt:IJ'Jil:~' 5f17~ ·:; 7 v/:/':lf:k~~' 

l::'.'-T:;t/:;t-7'1 :;tfiJ~Wt.l!Jfl:A "/ / '7 7- ·:; 7' '77/7.A1J 2 lllll!fr 77/7'~ 
BA7607 /BA7607F DIP/MF 16 [.,.J-.tJ 1 lilll!fr.AfJ 1460 1·:;7- -v 

f.ili&'tt1i\'tt:IJ< L'l:~ \ 5f 17 ~ ·:; '7 v :..- V :IJ':k ~ ~' 

BA7611N l::'.'-T:;tfij~fflt.l!fflA 1·:;7- t' SIP 8 
3.A1J1:±:1J:A1·:;7- 6dB AMP fi 

1464 
'77/7.A1J f.ili.Jttt~i\'tt:IJf.L'l:~ \ 

BA7625 AV J7//ffll::'.'7':;j"fij~iz v'7 9 DIP 16 .AtJ5**1t 1±11J 3 **J'ttlJfJ t,l!;l 
1467 '7 7 //'}9,'(j 6dB AMP i;*lill 

BA7626 AV J7//!fl1:::· 7:;tfij~iz v '7 9 DIP 16 .AtJ 5 **i i±itJ 3 **J'tfflfJ t,l!;t 
1474 6dB AMP i;lqjl s mT-ffl f J t.11 ;t '.::ll-t .g 

BA7212S 
A 1 ·:; T v A I::' -T:;tfil~M~nc ;,J. IJ/7 

22 BA7252S O)~(!jj1Ji¥'1[)b]!'i[E£ 12V JI& 1481 jjy /7' DIP 

:A1 ·:;7-v:Al::'.'7:;tfil~~cU/M ;,il)/7 17-'l7'2~'lFM~ ~UW7!86 ~·:; FtlJ 
BA7252S 

~)7 //' DIP 
22 t.11;l:A1 ·:; 7- i;lqjl AGC lllll!fri;*lil '.it'i[mi~cU 1484 

y/"'j' 

A 1 ·:;TV A I:'.' 7:;tfil~M~nc ;,J.IJ/7 3~'lF:MvtO)M~/EUJ7//~i!l,.Q ~,~fj: 

BA7253S 
ilJ7/"'j' DIP 

22 ~·:; FA1 ·:;7-fi;Zi;*li! 1487 
'.lt'lli:mt/H\'.~cU J7 / 7 7! ill, .Q AGC illl~lll*li! 

A 1·:;TVAI::7:;tfil~M~nc ;,J.IJ/7 4~'lF:MvtO)M~/EUJ7//~i!l,.Q ~,~tj: 

BA7254S 32 ~·:; FA1 ·:;7-f:i:Ti;*lill 1490 
U7':..-7' DIP 

'.lt~mt/J:<'l'.~cU J7 :..- /7! ill, .Q AGClllJl!fri;lqjl 

BA7244BS 
A 1 ·:;TV A I::' 7:;tfil~M~nc ;,J.IJ/7 

32 BA7254S O)~cil'lli:il!l!'lli:EE 9V Jib( 1494 
il7'/7 DIP 

BA7274S 
A1 ·:;7- VA l::'.'7:;tfil~M~nc :.-i 1)/7 

32 
4 ~ ·:; l''fflM~~cU 7' :..- 7 :;j"-" 1-7·:;'\'/?' 

1497 ijy// DIP Mvt 

A-1r-1 />F-A'fi~gffJlU, i::· 7:;t AA!1t t :::] 
BA7230LS NTSC 1.J'jf; RGB I/ :::i - 5i LS 24 / l::":i-9ii!ii1tHElll.:::±:1J7! 8 .Q LS24pin 1502 

t1Hll'7!9Hitt$.l"Qtj,'t;i:~' 

v fil~~:i<lllll!fr ij-//Jv*-Jv PLL, tHIUI: 

O. SH A'\' :i -~:±: 16 
fX/J'jf;,.::J; .Q :A'\' .:i -~l±llllll!fr v"<Jt-~ti, ,/ 

1510 BA7023L LF 1 :A'I.::~~~' "//'7 izl~v- 9 ~:±1:±:1J t;J:JE~iffii 
~lHl±l1J 

:.-i 1)/7 17- ·:; /fflffil~~l!J!llffllC VTRff/ffij~O)~cU 
BA7258AS/BA7258AK fflffij~~l.!ll DIP/ 32/44 M~~:E.!ll:IJ'°17- ·:; /Z.'7!8 60)7!, lflA~-Afl::, 1513 

QFP :::J:A 1-0)fl\:i)Jt:IJf~;h,6 CCDxfi;t 

BA7288K fflffij~~:E.!ll QFP 44 
L-1::'.'-Mvt vie -1z1~v- i-.A1JmT- PAL 

1518 A'\' :i -:/ililEffl.A 1JmT-

RD Nm 31 



-l: .I ') ~ ·:1 7 IC/Monolithic I Cs 

Package 
Type Functions Features Page 

JFg ti: ~H~ 

~.ilJ/7 
2H/4H/6H '!:- F:A1·:17'~;jjVn'.Q 

BA7266S/BA7266F APC!fl:f.17-il'o·lH!!JI 22 ~MIHIJ!lilU:f 1 f- ·;t 7' 1U fl "l l' 7.> OH', ?Ht Lt 1522 DIP/MF 
$£:1f'.P:IJ:l' 

~.ilJ/7 
ml!l. NTSC/PAL/~Hl!J. SECAM '!:- F :A 1 ·;t f-

BA7267S/BA7267F APC !fl :t.J 7 -il'o-15-~J! 22 ~;jj [,"(\,\{> il,~flUIUi 1 f- ·;t 7' 1t ~ fl "l l' 1526 DIP/MF 
7.J(l)1'?H-J'Ltll6£:1f'.P:IJ:l' 

~.ilJ/7 
NTSC/PAL/~1l!J.SECAM(l)31J~L:X<J-i;C; 7:;9 

BU2763S/BU2763F AFC!fl :t.J 7 -il'o-15-~JI 18 JL-PLL l'fiH~fiilll!I ~fl t.:7J<.lf~)t:Jj1~JL- :A :li~jj 6 fl 1530 DIP/MF 
.Q $£,~~(l)ifti!i:lf1' ~ 7.> 

BA7044N Vsyncit7:A l-H9-:--~'£ SIP 5 lft\illl~ ?Ht$£:1fj,'fJ:\,' 1534 

t: 7 :;i" 7J ;;'- 7 /Video Camera 

Package 
Type Functions Features Page 

JFg ti: yifiFr~ 

7J<3f AFC, iU!F71·7', &'1i 6dB t: 7 ::!? / 
BA7125L L::'7::t:t.J ;( 7 EVFffiiifQ]ffl LF 18 7'F*lili! 1538 

?HtLtl'l6£:1f'.P:IJ:t,' 

71<.lf AFC, iii![ F71 7', JX'1i6dB t::'7::t7'/ 
BA7145F L::'7::t:t.J ;( 7 EVFffiii{QJ,E!l MF 16 7'F*Jjt ?HtLtl'lB£t.fj,':IJ:t,' 1541 

tii'F'll!:EE 5V HD, VDYi/i'fit 

if-;f-~A ::i / /Servosystem Components 

· :\'- -\' /A $l / / i-· 7 .b. if - ;f-/Capstan/Drum Servo 

Package 
Type Functions Features Page 

jf~ ti: Yili'f~ 

BA6301 FG 1J~JlJllfjl]f,IO DIP 16 
FG 7'i::I ?7 J.,.;t.J '7 / 9 L:X<J-i;C; L,t.:JlJllfjl]f,ill:lil' 

1545 
~ .Q 

BA6302A/BA6302AF FG 1J~itJllflljf,IO DIP/MF 16 ?Ht Lt CR ~'.lt~L:J: IJ F/V i!l'~~'.lt:lffi ~. 
~'.lt!l:lf~\,' 
F/V ill'~~$~~'.lt1' ~ 7.>~&7' /7'f.'*ljt 1550 

BA6303/BA6303F FG 1J~i!Jllflljjij DIP/MF 16 FG il1ilf~~M OUT :lfl±\ "( t,' .Q 

FG 7'/7' 2.:\'-:--/·'.i7/7'it 
FG 7'i::l'J'7J.,.:t.J<'J/9L:X<J-i;C;L,t.:il!lft1Jf,ill:lil:' 

BA6321 
il!llflljjij 

DIP 16 ~ .Q 1545 
tii'F~imt".lf:El!l!ll :lfrJ;. \,' ?~itLt$£:1f'.P:IJ:t,' 

BA852 
:\'- -v 7' :A :$l /I F 7 ;..,.)!JlfiH~ffi!J 

DIP 16 
'E - :$l :A I::"- H1.l~ UJtfigYili'fit ~ 

1553 
f,111 .11 A'L:X<J-L,"(~\,' FG 7'/7't:IJ:-:i"ll'.Q 

1 f-·;17'7:/9JL--it--;f.:,,:;i.7;..,. :,-1; 7JL-7-

BU2730S VTR7:/:$lJL--1f--;f. ~i 1J/7 
30 

9 '1i*1J~L: J: .Q 'E- F~'.lt 7:; 9JL-1J~'f1 
1557 DIP >lifiiE!lil~(Cap. F-V) 

-it - f- :A I: - nJAH - F 4 i!~ll'.'.lt :lfliJfjg 

32 RDNRI 
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· ~'*JIJ~/Special Playback 

Package 
Type Functions Features Page 

Jf~ t;t: Yilif-~ 

~~?lf!i~t:ff? V-IVv;;(.(})j(!!(il'!ifiiEi~.JS-0)~~ 
BAL6309 ~w. v /tJt,;;(.~~ LF 16 ~U H-nJt-;;(.j(!!(iHifi:iE~!!i~.JS-f 17-·:;7'l'' 1565 

~l! 

;;(.j-Jt-P~(})/ 1 ;;(.'fi@l!ii(})~t-"J.!IJil;t; IC l', 
BA855A/BA855A F / 1 ;;(.';!I) 7 7' 1 / ;;(. j- Jv DIP/MF 20 ¥lW. v 1tJt-;;(.~~f!ll 1: / 1 ;;(.'J.!IJ f!lln' sm• ~ 1569 

n Tl'.@ 

BA857 /BA857F 77'1 :..-::uJ- DIP/MF 18 
cnm.JS-Wf!i~~nlj:~~~~~(})~~~~§ 
Jmf:lq~ 

-~-~~~/'<'~7-ff4P.Jl(J)~~. ~tt~f!llAl' 1571 
BA867 77'1/::l'..D- DIP 18 filll~l'~ .Q 

/~Xv;;(.;;(.D-~{f;;(.'f-~~~~lj:~-9§ti 
BA862 7y1/::l'..D- DIP 18 /Jl<ili~.JS-. 7Jt- ~Jt-7f~.JS-, 11!:•lfl1J~Ri~.JS-fi±l7J 1574 

ftli~tl1)).( Vi~.JS-fi±J;IJ 

BA877LS 7y1/::l'..D- LS 24 
3 -"·:;~·Mm ifi:•iE~-i~-9 /:(})flH!Hg~ 

1577 
i:: 9 .Q ~ - ?r jjjj'fltllrai(}) i±l ;IJ ~ fiiii .t n' .Q 

BA8420 7y1/::l'..D- DIP 22 
3 -"·:; FMffi ~f)).( V, D- 9 IJ Wll, "'':J ~')7 

1580 
:..-7'tn!l.t, ffUlE:ttflliiEO)l:l:J;IJYifif-ffiiii.t n 1 .Q 

Package 
Type Functions Features Page 

if3 i:A: Yilif-~ 

BA873 IJ-11-~:..--tt DIP 16 
*-W~f-i'J> <:,(}))..;IJt:J:: IJ, 1J-Jt-~-9(})§ 

1585 
ti/Jrlil f *'Jjjl] 

BA6305/BA6305F FG/CTL J7// SIP/MF 18 
tl~tllJ~~ffi~;lfl'~ .Q 

1587 
CTLf~.JS-f REC P~t:1J'lif3f!il.l!.l:l:J;IJ l' ~ .Q 

BA6405/BA6405F FG/CTL J7// DIP/MF 
14 ~;f-//flH~(}) FG, CTL J7// ;:, .1 2. v '/ 

1590 
f<P//, :::i:..-nv-917'J~ 

*~· ~·71 :fi>Jlltilj:~[!ji,)7// 

BA7750AL ~.:i-Ml:l:l LF 18 
~-FW!l.tl:Ml:l:lm.JS-i±l;IJf 1?(}))..l:l:J;IJYifi 

1595 
f-l'fi? f=~. '? 1 :::J / C(/)1 /9-7 I -;;(.ff 
~~ 

· -fO)'(W./Others 

Package 
Type Functions Features Page 

Jf~ t;I.: Yilif-~ 

'<'1:::J/X~~~:::i:..-l:l:J;IJ~Sjjj~~~G, 2~ 

BAL872 iJ-Jt-~-9lfi1Jf;QJ LF 16 
(})DIA :::J /l~-9 t:J:: IJ, ~l±lfil]f;!llffl&$~EE 

1597 
~u~•~f;!llffl&•~1±1±~(})m•'-'1:1:J7J9 
.Q 

RD Nm 33 



t / ') ~ ·:; ~ IC/Monolithic ICs 

~-71 ~m~~Jl/Audio Signal Processing 

Type Functions 
Package J 

ll* ;jj; Yffii·Hk l Features Page 

BA5102A/BA5102AL .A 1 ·:; T v .A8M7' // DIP/LF 18 
~R::t-71::tm~•ffl&jij7'//~9~Ti 

1600 
i:*li\\ ••• M'.±tJl~;U:H? ;/=i ·:;'Jtf'J,'f.J~' 

~R•~m~·~~•t.J::t-71::t7'/-;/'f9 
BA5114LS .A 1 ·y T v .A8jij7' // LS 24 -"'Ti:*li\\ /1X~~'J;/3/y.A7AMZ~• 1603 

;:, .l IJ ;_, 'J :)11-;/'~1]\ll\IH·:; -'T- :/ 

BA5115/BA5115L .A 1 ·1 T v .A8M7' // DIP/LF 18 VTR ·~j~~-L: 1£·•t.J::t-71 ::t7' /-;/'f 9'1 606 
-"'T i:*lll ?1Httt$~1f'J,'f.J~, 

~R•~m~-~~•t.J::t-71::t7'"//f9 
BA5116 .A 1 ·y T V.7. }~jijy "// DIP 20 -"'T i:*li! ?'Htttl'lll~tf'J,'f.J~' 1614 

/1X~~'Jy=i/;/.A7AMZ~• 

BA5117L .A1 ·:;T v .A8M7/7' LF 18 ~R•~m~-~~•t.J::t-71::t7'//i9 
1606 

-"'T i:*li\\ ?'Ht t t l'lilil"c n'.'J,' t.J ~' 

BA7751ALS .A 1 ·:;T v.Aff!ijy// LS 24 ~R•~m~-~~•t.J::t-71::t7'"//f9 
-"' l i:*Jj! "- ·y I-" .A 1 ·y T (PB fj!JJ), /\.•y t-''7. 1617 

BA7752LS .A1 'YT v.Aff!ijy// LS 24 
_i_··~/~j_RECJIDJ.l~ 

± 65V ill±~"-·:; t-'' .A 1 ·y T-\' BA7751ALS 

BA7755A 
::t-71 ::tffl~ilf±A.·y f''.7.1 'Y 

SIP 5 
/BA7752LS/BA7757BK /::r<:Y-1.'{seffll' ~ ~ 

1622 
T-\' BA7755A t;J: AC ill± : 160Vpp(Typ.) 120Vp-p 

(Min.) 

/\.•y f'';F/y//, 71;., /" 1'ltJJ~x7.1-:; 
BA7757BK .A 1 ·1 T v .Aff!ijy// QFP 32 T P'lll 5V L: 1seffl l' ~ , i!bl!jjf~1.J~ t.: IS') :::J ;_, 1625 

J\'J t--1::'.' 7::t t:m.>1 

BA7765AS .A1 'YT v.Aff!ijy// 
:ii I)/? 

32 
DIP S-VHS t:;(<j-ffi !_, t.: ~ill±"-·:; l-'".A1·1T-\' 

:ii'!/? 
(120VppMin. f=70kHz) i%1S? 1 /\·:;-'T-:>ft 

BA7766AS .A1 ·1'fv.A8M7'/7' 32 ?1Httt$A1f~ :b/S?T'.Pf.J~' 1630 
DIP 

1£·• t.J flfiE i 9-"' T P'l ii! / { .A' IJ 1/ 'J Y 3 ;_, Y 

BA7767AS .7.1 ·:;Tv.7.8M7/7' 
:ii l)/J 

32 
.A7AL:M<tZ 

DIP 

'J ') .A 51 Jv~~~ t.: IS'), tftlt~~~'5'1 J.,.A;,'-.A 
BU2702 Hi-Fi ::t-71 ::tffl5'1 J.,.N;-.A SIP 7 mll!sn~ CMOS~Ji!il~~t.:IS?, il!l'liU!::tJt.1' 1639 

YIJ\.' 

VHS-Hi-Fi ::t-71 ::tt:1£••t.J MODEM, PNR, 
BA7700K1 VHS-Hi-Fi ::t-7 1 ::ti~~~!I QFP 80 tl:l:tJ.A1 'YT, ~'f;j{ IJ .l -Ai 1 7- ·:; /t:it 1641 

UI 

VHS-Hi-Fi ::t-71 ::tt:~,·fj: MODEM, PNR, 
BA7703K1 VHS-Hi-Fi ::t-71 ::ti~~~!I QFP 80 :A1J.A1 ·:;'f, tl:l:tJ.7.1' ·:;-7-, ~'f;j{IJ .i-Af 1654 

1 7- ·:; /t:itUI 

BA7056LS Hi-Fi ::t-71::ttl:l:tJ.A1·y7-v LS 24 Hi-Fi VTR L:~·· fJ: tl:l :tJ 7. 1' ·y 7- -V i 9-"' "l P'Ji\\ 
Head Phone 7' / -;/', 1/:/-'T-5' F71J~P'J 1669 

BA7058LS Hi-Fi ::t-71::ttl:l:tJ.A1 ·:; T-\' LS 24 ii 

BA7710S Hi-Fi::t-71::t'E7A 
:ii')/? 

30 
VHS-Hi-Fi ::t-71 ::tt:1Q •• fj:\ltfjj~- 2ch i 

DIP 1 T 'Y /t:JtfJ! 
?'HtttllBAi;\;,~ill!IJi~ :ii 1! /? DIP30pin ~'J' 

1673 

BA7711S Hi-Fi ::t-71 ::t'E7'A 
Yi 1!/? 

30 ~J\·:;-'T-:/ 
DIP 

BA7720S 
Hi-Fi ::t-71::tt°-'J/1 _7.'I) :ii'!/? 

42 
~-~~MHl'lBA~~ij~fffj:I/:::J-F/7 

1/'Jy3/ DIP ::i - H~tt i ~!J!l' ~ ~ 
ALC [§Ji!!P'Jil MANU/AUTO ~ 2 **1t71 /A 1677 

BA7721S 
Hi-Fi ::t-71::tt°-'J/1 .A'') :ii')/? 

42 1.J±~i!U<JZ~• 
~'J;:, 3 ;_, DIP 

BA7730S 
Hi-Fi ::t- -T 1 ::t A tl:l t.J .A 1 ·:; :ii'!/? 

32 
Hi-Fi VTR t:1£••t.J Atl:l:tJ .A 1' ·1 T-\' i "9-"'ZP'l 

T-\' DIP iii! ±~ijAfJit~fiE 
/-? Jv.Ar v::t, SC, BIL, SAP MZ~~g 

1680 

BA7731S 
Hi-Fi ::t-7'1 ::t:Al:l:l:tJ;;l.1'·1 :ii l)/J 

32 EVR it~"- ·y F;F /7' "//P'Jit 
T-\' DIP 

34 naNm 



-=E / 1J ~ ·~ ~ IC/Monolithic ICs 

Package 
Type Functions Features Page 

na ti; Yi/if-ft 

~1 I)/ 'J 
5v,:-rffffll'!, il!ltt~1.Jil:~l11hn'9 Hi-Fi :it-71' :itfa-15-M~ncti DIP BA7740S/BA7740FS 

7''.// ~1 I)/ 'J 22/24 ~.:i.1)/'7 DIP22pin, ;J:t~'1-:/.i1J/'7 1686 

MF 
MF24pin 0)1],ll!!H·;i 'r-V'il; 

BA7743FS Hi-Fi :it-71' :itfa-15-M~ncti -::.- .i 1);:.,. 
24 5V ';: "l ffffl l' ! , 1!.til!llt'li :hil; ~ lilh n' 9 

1694 7'// '7 MF lE:~ill!M REC AGC ~ r:Ji! [, ~cti~illf~fa:'l'~ 

Package 
Type Functions Features Page 

1f~ :!* Yi/if-ft 

BA6334 16:it~v-~3/'E- l'~:±l SIP 9 2** 1H- Hirnli iii?IJ fJ:t!JJitfinit I: fJ: -:i Z ~' 9 
1699 16'E- l'~'itlE:,:1zv'7 t-l'!9 

PIN1!'1;;t-l'O)ON, OFF,:J::.Qra.JS-~:l!!l!Ji 

BA6340 ;ff.~J.. IJ 'E :::i ::..- 15l:raliilll3 7 IJ 7' :..- 7 SIP 8 
[,, t"-'7~)J!l t, Tlfl1.J9 9 

1702 
).1.J~!lfJ~~' *).1J0)11il'O)~ib1'F~li::liili&r:J 

• 
VTRJIH:-$11'71' /{ 

Package 
Type Functions Features Page 

M ;!;I; Yi/if-ft 

H'7- 2m~i1!lni!CO)'E-::>r 1'71 '' 1) = 7'~11JO)t~ 
BA6413 2mDD'E-::>r 1'71'' 12 /1)7..1 ·;i'f-/? .11 A'fJf~fJ:~' ;t;-JvJ..1.J~:lz: 1707 SIP 

iE1.2!EmlH!!n11Pilil 1. 2A IHIJ 

H'7- li;ffJ;ll) = 7'1i;;!C 'J ·:i/Jv:\'-i>/'l!JvlElmPilil 
BA6432S 3,HDD'E-::Sr 1'71'1\ ~11)/7 24 ;;i;1 ·:i7::..-?v=¥.i v-::>rMm iii'IUH-::Sr I' 1713 

DIP 71 J\ 

li;ff.t(I) .=.y"fj;;!C 'J ·:i /Jv=\'- ""/1?Jv1Elll3r:Jil 
BA6431F 3mDD'E-::Sr 1'711\ MF 28 ;;.1 ·:i'f-::..-?v=¥.i v-::>r~-tm iiittnH - ::Sr i:· 1719 

711\ 

H'7- li;ff.t( I) .=. ]""fj°jf_ IJ ·:i /J1A "":..-1?Jv1Eimr:Jil 
BA6435S 3m DD 'E-::Sr 1'71 J\ ~11)/'J 24 ;;.1 ·:i'f-/?v=¥.iv-::>rWt iiittnH - ::Sr I' 1724 

DIP 71 J\ 

1tr;-
li;ff.t( I) .=. J""fi;;!C 'J ·:i / Jv=\'- "" / 1? Jv 1Elll3Pili! 

BA6436P 3mDD'E-::Sr 1'711\ 
~11)/'J 

24 ;;.1 ·:i'f-::..-?v=¥.iv-::>r~-tm iiittnli 'E - ::>r " 1724 DIP 71' 
71 J\ ::..-• 
am~i1!l1ii!CO)'E-::>r 1'71 '' 7..1·:i'f-/?v 

BA6450F 3mDD'E-::Sr 1'711\ MF 24 =¥.iv-::>rMm 1730 
FG, PU 7'//f;j" ~ .1 ~ ·;i 1-1Eli31t 

BA6455FS 3'HDD'E-::Sr 1'711\ 
~11)/'J 

24 
3 'B~iJ!lni!CO) 'E - ::Sr I' 7 1 ri ;;.1·:i'f-/?v 

1735 MF =¥.iv-::SrM.lit l-Jv'7 I)~'/ 1-yj/fff;j' 

BA6456FS 3mDD'E-::Sr 1'71'1\ 
~11)/7 

24 3 m~1J!i:ntc0)-t-::>r 1'71 '' ;;.1·;17-/?v 
1741 

MF =¥ .i v-::Sr~<t.liD 7';:.,. 7 2 liilll31t 

Jt')-

BA6459S/BA6459P 3'6DD'E-::Sr 1'711\ 
~11)/'J 

24 3 m~iJ!i:ntcO)'E-::>r 1'71 '' ;;.1·;i'f-/?v 
1745 DIP 71' =¥.iv-::>rM.lit 7'/7'21iili&f1 

;,..~/-

BA6459FS 3,HDD'E-::Sr 1'71'1\ 
~11)/'J 

24 1745 
MF 

Jt., 'r-V"lf~~O)lll::iilti t, n '~iia~i;:·:n' 

SIP: .Y /7 /Id/ 71' /Jt., 'r-;; MF: =. 7 7 ·y Ht·y 'r-:; LS: LF .Y :i IJ /? lt·y 'r-:; 
DIP: 7':iJ7/v1'/71' /lt·y'r-V" LF: 7if71'/71'/Jt·;i'r-:l LF-M: :_=.7-:iJ7:;7tf71'/71'/it·;i'r-V" 
QFP: ?'7·y l",77'1 i-lt·y'r-:l 
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t .I 'J ~ '/ ? IC/Monolithic ICs t .I 1) ~ "J ? IC R~-~~ 

e GaAs~;ilC 

~M~:k:lE~ (Ta=25°C) ".1~89~tt (Ta=25°C) 
~:g, fllli Page 

Vos(V) VGs(V) Pr( mW) Tch(°C) PG Typ.(dB) NF Typ.(dB)l f( GHz) !(GHz) .A. i±l:1J 
VSWR 

BG2011SM CATV, DBS IF 6 -4 200 125 10 2.1 l 1.0 0.2-1.5 2.0J.:.rF 1752 

c~'8 fll)i mt At I ~~J..."}J ~/]\.A.:fJ '<l!:i!il~I± '<l!:i!il~mt 
page ~t 

~i.ill~(MHz) v-"'"Jv(Vpp) (V) Typ.(mA) 

m;m;'<l!:8! 2'EV.:i7:A 
BG3011F 128/129~~ 110 0.4 5.0±0.5 5.0 1756 

lfHi!l!'<l!:~\li 
/1) :A'T-7 

36 RDHm 



i: / ') ~ ·~ ~ IC/Monolithic ICs 

• ~~-t~~/Dimensions 

(~':t~~Q)f.i:~'il'€1J, tj"):!';t Min.'fi"{'~t.,n'~To) 

SIP 

DIP 

MF 

LF 

QFP 

~J 
tuJCl 

_j i- -i~ 
1.27±0.2 0.4 ±0.1 

L ;:; 
-~~_l~ 
JI io 
0.3Min. 

e SIP"<j-):1;~(.!j!.fiL: mm) 

Jt·y'r-".J A a a2 D Ie 
SIP Spin 9.7 6.2 3.5 12.0 10.16 
SIP 7pin 9.7 6.2 3.5 17.5 15.24 
SIP Spin 10.5 7.0 3.5 19.5 17.?S 
SIP 9pin 10.5 7.0 3.5 22.0 20.32 

SIP 10pin 10.5 7.0 3.5 25.0 22.S6 
* 1 SIP 10pin: 0.6 * 2 SIP 10pin : 0.8 

• Dlptj")!~(.!j!.fil: : mm) 
/t·y'r-"./ A a a1 a2 D e Ie E 
OIP Spin 6.8 3.6 1.1 3.2 9.3 2.54 7.62 6.5 
OIP 14pin 6.94 3.65 1.65 3.29 19.4 2.54 15.24 6.5 
DIP 16pin 6.94 3.65 1.65 3.29 19.4 2.54 17.78 6.5 
DIP 18pin 6.94 3.65 1.65 3.29 22.9 2.54 20.32 6.5 
DIP 20pin 7.09 3.65 1.65 3.44 26.3 2.54 22.86 6.5 
DIP 22pin 7.09 3.65 1.65 3.44 26.3 2.54 25.40 6.5 
DIP 24pin 7.51 4.22 1.8 3.29 32.0 2.54 27.94 13.8 
DIP 28pin 7.51 4.22 1.8 3.29 37.1 2.54 33.02 13.8 
DIP 40pin 7.7 4.5 1.8 3.2 52.3 2.54 48.26 13.8 

SDIP 18pin 7.35 3.65 1.65 3.7 19.4 1.778 14.224 6.5 
SDIP 22pin 7.35 3.65 1.65 3.7 19.4 1.778 17.78 6.5 
SDIP 24pin 7.4 3.65 1.7 3.7 22.9 1.778 19.558 6.5 
SDIP 30pin 7.9 4.7 1.7 3.2 28.0 1.778 24.892 8.4 
SDIP 32pin 7.9 4.7 1.7 3.2 28.0 1.778 26.67 8.4 
SDIP42pin 7.7 4.5 1.8 3.2 37.1 1.778 35.56 13.8 
ii : SDIP ; ~ :i: IJ /? DIP 

• MF"<ti:i~(.!j!.fil:: mm) 
H·y'J"-".) A a1 D He 
MF Spin 1.5 0.65 5.0 6.2 
MF 14pin 1.5 0.65 S.7 6.2 
MF 16pin 1.5 0.65 10.0 6.2 
MF 1Spin 1.S 0.8 11.2 7.8 
MF 20pin 1.8 0.8 12.5 7.8 
MF 22pin 1.8 0.8 13.7 7.8 
MF 24pin 1.8 0.8 15.0 7.S 
MF 28pin 2.2 0.8 18.5 9.9 
MF 40pin 2.6 1.2 26.4 11.8 

• LF -ti:i~ (.!j!.fil: : mm) 
lt•y 'r-".J A a a2 D Ie e 
LF 12pin 9.8 5.0 5.0 17.0 13.97 1.27 
LF 16pin 9.9 5.8 4.1 19.5 19.05 1.27 
LF 18pin 9.9 5.8 4.1 22.0 21.59 1.27 
LS 24pin 10.0 5.8 4.2 22.0 20.447 0.889 

ii! LS 24pin : 2.54±0.25 

• QFP-ti:i~(.llifiL: mm) 
Jt-;1 'r-".J. A 81 D e E He Ho 
QFP32pin 1.45 0.65 7.0 0.8 7.0 9.0 9.0 
QFP44pin 2.15 1.0 10.0 o.s 10.0 14.0 14.0 
QFP 64pin 2.15 1.0 20.0 1.0 14.0 18.0 24.0 
QFP 80pin 2.7 1.275 20.0 0.8 14.0 18.0 24.0 
QFP80pin 2.7 1.275 14,0 0.65 14.0 17.6 17.6 

naHrn 

E 
2.4 
2.S 
2.S 
2.S 
2.S 

w 
8.8 
8.8 
8.8 
8.8 
8.8 
8.8 
16.5 
16.5 
16.5 
8.8 
8.8 
8.8 
11.4 
11.4 
16.5 

E 

4.4 
4.4 
4.4 
5.4 
5.4 
5.4 
5.4 
7.5 
9.4 

E 
2.8 
2.8 
2.8 
2.8 

L 
0.4 
1.2 
1.2 
1.2 
1.0 
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-=E / ') ~ •J ~ IC/Monolithic ICs 

ft~~~Ji5Jf.17'D ·:1 ?~/Block Diagram of Typical Applications 
e •~fl/Phones 

1SR35-200AX4 
r,:::\_____,..HSn..AAA_J 
L,~··~·1 t--/1)'./jj 

BA8205 
BA6564A 
BA6565A 

;;z.l::"-7 
:t.-,~'7-? 
BA6566 
BA6567K 
BA8211N 
BA8215 

;;1.1::"-:IJ, 
JHt:f-tf-

BU8320A/BU8321 
BU8322/BU8323 lr>'""""-t>Wml >----+--+-'-+--<-< 

BU8302A/BU8304 :r-:-,,,;,i;«77; 
BU8992(1•J~;;z.:!1'1'7'7) 

e A e- 7J it-/ /Speaker thone 

1SR35-200AX4 

1---;....•)/jj' 

BA8205 
BA6564A 
BA6565A 

;;z.1::"-:ln1<:..-
7'c:11?·rtt 
BA6571A 

;;z.1::"-;IJ, 
EElt1if-

WJ-J'/7 

BA546 

BU8320A/BU8321, 
BU8322/BU8323 H""'""HW11'7l !---+~+.:+-,; 
BU8302A/ BU8304:>-"'""'m; 
BU8992(l•J~;;z.:!1'1'77) 

e ;w* 1; ~ ::i ::,- /Infrared Control 

KEY 

38 

,,v 
I/::l-:!I' -*" 

BU2408AL:.-•J-:A 
1--- BU2403L/BU2404L/I---' 

BU2418L/BU2419L 
:.,.1;-7.' 

(""-;;\'f''f/) 

llHill6 

"'f1JJ'/7 
BA6340 

RDNm 

7::i-:!I' 
BU2400:.- IJ - ;;z.• 

,..;-}.'f-·17· 

1/0 :r~;;z.1•:..-11' 

ceu1200:.-.. 1J-;;i.1 



~ / 1J ~ ·~ ~ IC/Monolithic ICs 

FM 

FM?D/f-.I/F 

BA4408F 

AM 

;f-1-')J'-;<: 
/1)7'/:I 

BA3413F 
BA3413FS 1---------->---~-+1 

FM/AM·IF';;(j-4 

BA4230AF 
BA4230AFS 

;(j-L.-;f<M·M-lf 
BA1362F 
BA1362FS 

1-------' 

J\?-Y// 
BA5152F 

7-7"I/Hfii±l 
BA3714F 

0 12mWX2 
l.5V 160 

HEADPHONE 

e 3V FM/ AM ;;t- ('- IJ I\- :7. :7. 7 v ;;t ~ ·;.- F * / ") :7. 7 L../3V FM/ AM Auto-Reverse Stereo Headphone System 

FM 

FM7D:..-t-I/I' 
BA4402F 

-;:':;-BA4425F 

AM 

FM/AM·IF';;(j-4 
BA4240F 

;<7-v:t<wr:tV?-it 
BA1360F 

'f-9;<1:'-r::i:.+0-1" 
BA6227/F 
BA6335/F 

RD Nm 

/1;(1)9'?"/3/ 

BA1102F 
BA1102FS 

illi!!ll~i±l 
BA3708F 

. Q;>;:.~: 
HEADPHONE 
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~ / IJ ~ ·1 ~ IC/Monolithic ICs 

'E-J::1t·-e:o:-+o-J' 
BA6227/F 
BA6335/F 

/1) I ~'7-7"// 

BA3520 
BA3520F 

ilti!!lll!:!; 
BA370BF 

0 18mWX2 
3V 32!1 

0 
HEADPHONE 

e 3 v::t - t- •J 1\- ;i. ;i. 7 v ::t jjj/jlj:;f] 1! ·;; t- 7 v --\1 /3V Auto-Reverse Stereo Headphone Cassette Recorder/ 

Player System 

L 
MIC>-----+ 

'E-J:At:'-c:o:.+0-1' 
BA6227/F 
BA6335/F 

;;f- l--l)/\-7... 
»ll'!'/:OZ-Tb 
BA3412K 

ill.i!!ltt!i!; 
BA370BF 

.11;(1)'.'.ii-7'./3/ 

BA1102F 
BA1102FS 

/'\?-"P// 
BA5206BF 

• 3V FM 7.7-v::t~~~~ 7.71./3V FM Stereo Transmitter/Receiver System 

40 

FM:A7'v:tf7/:A':.·J9 
BA1404F 

FM(76-108MHz) 

/ '\ 

FM7D/t--I:.-·+· 
BA4402F 

trBA4425F 

RDHRI 

0 
HEADPHONE 

FM~TVtv:,,.-1\ 

BA1402F 

64mWX2 
3V 16!1 



~ / •) ~ •J ? IC/Monolithic ICs 

e 6V FM/ AM 7~:iJ"1J -tr ·:; I- ~.A 7 .b../6V FM/ AM Radio Cassette Player System 

FM 

'E-'.);;(t'-f:J:.+o-7 
BA6220 

FM/D/l"-I/J' 

BA4411-3 
BA4422AN 
BA4424N 

R/P.__ 

ili!tlii*t!J 
BA3707 

AM 

FM/AM-IF'.-771' 
BA4236L 
BA4237L 

ALCfi7°1JJ7/7 
BA333 

'.'.7-77--u'.'.7-(:::::i71·if 
BA3812L 
BA3822LS 
BA3823LS 
BA3824LS 

LEDv'\M-7f7{1i 
BA6124'-''J-7 

_r-11 BOOmW 

~6V4il 

e 7 .5-12V FM/ AM .A 7v:iJ"7~:ij"1J -tr·:; I- ~.A 7 .b../7 .5-12V FM/ AM Stereo Radio Cassette Player System 

FM 

FM7o~ .... +r:...-i-: 

BA4411-3 
BA4422AN 
BA4424N 

'E-?7t:'-f:J:.+o-7 
BA6220 

FM/AM-IF:.--J:.Tb.+J:.7-V::t '7 Jlr7<1'V-7-lt 
*BA1440 *BA1441 

FM/AM-IF',;;(J'i.

BA4236l 
BA4237L 

;;(rL.4<J>f1V?'t 
BA1332L 

MICI-----

ili!tlli*t!J 
BA3707 

/1)7'',;/ 

BA3420AL 

?77o?1:J71if 
BA3812L 
BA3822LS 
BA3823LS 
BA3824LS 

RD Nm 

/'\?-?/1' 

BA5410 

LE0v"(J>J<-'.)f71 I\ 
BA6124'.-'J-7' 

2.9WX2 
gy 3il 

41 



• 7.5~ 12V FM/AM ;i. 7[..;;t1( 7 JI- :;fJ -I! ·y I-~ ;i. 71'/7.5-12V FM/AM Stereo Double Radio Cassette Player 

System 

A 

8 

42 

TV FM 

I y FM7CJ/t-I/t-:' 

l BA4411-3 
--8A4422AN 

BA4424N 

(;'\ 

MIC 

R /P ._fr 1 /P ~y-R 

r~_______r-
p -----'----

p~ 
---· 

t-~:At::-1'• 

::i/t-D-7 

BA6220 

AM 
v 

FM/AM-IF~A T],. + :A'Tvot< 11,7 /v?"'t 
*BA1440 *BA1441 

f+ FM/AM-IF~:A'Th L I--
BA4236L 1-------1 :A'Tvot<Ji,7/v?"'t 

t-----.. BA4237L BA1332L I-

rt liti"~i!llU.llH 

r BA1407AL 
BA1407BL 

ALC1t/•J 7'// 
BA3312N 
BA3310N 

'/""/J!,j.:IJllJ 
jlj'.f./')7'// 
BA3416BL 

ilil!!il*tll 
BA3707 

777<-,?1'::171'-<f 
BA3812L 
BA3822LS 
BA3823LS 
BA3824LS 

naNm 

J'f.?-7"/7° 
BA5406 

LED 
V.l\.'JJ..;£-?F71 J \ 

BA6124~'J-A 

Q] 
5WX2 
12V 3!l 



~ / 1) ~ ·~ ? IC/Monolithic I Cs 

• CD ft~ ;{ =;- v ~ ~ ·i JI; 7 ;/ ~ 1J i? ·:; f.. ~ ;{ =;- k. /Stereo Double Cassette Recorder System with Radio and CD 

Player 

A 

B 

TV FM AM 

VI 
FM/AM-IF',-.A'j-1. + .A'j-L;;tv Jv7-:1L.-?-tj 
BA1440 BA1441 

y FM7CJ/t-I:,+ H FM/AM-IF',-.A'j-J. BA4411-3 y 
.A7-L.-;tvJv7-:1L--?-tti 

I--, 

- -BA4422A"N BA4236L f------1 
1--1 i---IBA4237L BA1332L f--

BA4424N 

MIC i!i'<~ll!lUllJ<i 

MIC J II BA1407AL 
BA1407BL 

ALCj;j/tJ T:,, :1 
BA3312N 

R/P ~ 1 BA3310N 

{ 1 R/P ~ 
$i:;fJv> hill 
jlj'£/'JT/:1 

/'\r']-7':,,./ 

p~ BA3416BL BA5406 

I 
p ----

~ 
-tj-;J;~:I! r 1::··~?7'.,:1 BA6351 I- 7'-:$1~J.!! I- DAC 1-- POST 
BA6353 AMP 

1'51'J( 

BA6290 
BA6291 
BA6292 

~!UtJl:j,!j; 

BA3920 
BA3922 
BA3924 

'E-:$1.Al::'- I' 
::J/t-D-7 
BA6220 

J 

il!M<B 
BA3707 

RD Nm 

?'77f·,?1::J'71-lf 
BA3812L 
BA3822LS 
BA3823LS 
BA3824LS 

LED 
Vl'\:JL-;<-:$11'71 t\ 

BA6124'-''J-;i.· 

Q] 
Q] 

LJ 
I--

5WX2 
12V 30 
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i: j •) -:,, "I ~ IC/Monolithic ICs 

e VTR ~.A 7 ~/VTR System 

CTL 
Head 

VIDEO 
HEAD 

't-1'1'71'1\ 
BA6432S 
BA6435S 

't-1'1'71'1\ 
BA6411 
BA6459P 

ii/iii AMP 
BA7252S(2H) 
BA7253S(3H) 
BA7254S(4H) 
BA7274S 
(4H+BNUE DET) 

7'~1'11-"'t->l( 

BU2730S 
'/•)-;;( 

BU2770S 
'/•)-;(.' 
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• Highly Versatile Standard ICs 

Since ROHM began developing ICs in 1970, the com
pany has continuously strived to keep ahead in the field 
of linear ICs, seeking ways to produce devices which 

excel in performance and quality. 
Although the line of ROHM standard ICs is based on a 
large number of types intended for use in audio and 
video applications, it includes among its more than 400 
types, devices for use in data processing equipment and 
those intended for use as drivers, thus expanding the 
range of ROHM customers to industrial users as well as 
consumer electronics manufacturers. And this line of 
standard products continues to be added to in an effort to 
cover the most often required features and functions. In 
ROHM's efforts to provide the most useful selection of 
standard devices, the following major goals. 
1) Improved end product marketability 
2) Reduced cost 
3) Enhanced performance 
4) Improved reliability 
The successful achievement of these goals has won for 
ROHM the position of a leader in the IC industry. 

• Ever-Advancing IC Technology 

The use of IC devices has spread from their original uses 
in electronic equipment to include applications in vir
tually every industry, bringing to these widely varying ap
plications a spark of innovation and advanced technology 
that touches every facet of our modern day life. And IC 
technology continues to be pursued in an accelerated 
quest for higher levels of integration - a quest that has 
brought us into the age of the LSI and VLSI device. 
In addition to the functional enhancement and cost re
duction to be expected when circuits previously imple
mented with discrete components are fabricated using 
ICs, an added benefit is a greatly reduced equipment 
parts count and the resulting inherently high reliability of 
IC-implemented circuits. The use of microcomputer de
vices not only significantly enhances ability of electronic 
equipment to process data and perform control functions, 
but offers the long-awaited link between machines and 
electronics, thus opening up a new field for future explo
ration and development. 
When today's engineer sets about to implement an idea 
for a product, he naturally seeks to transform his ideas 
into a viable product in as cost-effective a manner as 
possible, striving for a low cost per function. The most 
effective means of achieving this goal is the use of res 
and it is natural for the engineer to strike upon this 
method first in the new product gestation period. Very 
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often, however, the innovative engineer will find that what 
he requires for his innovated product is an IC with func
tions not found in standardly available devices. 
The answer to this type of dilemma is available from 
ROHM in the form of highly versatile standard ICs in com
bination, when required, with custom ROHM-developed 
ICs developed and produced to meet severe product 
development schedules and incorporating just the func
tions and capabilities the creative designer demands for 
his new product. ROHM has placed emphasis on the 
creation of a development team capable of producing 
such special devices and the qualifications of the ROHM 
team can be judged from the long list of custom !Cs 
(more even than ROHM standard ICs) that have been 
developed and produced for ROHM customers around 

the world. 

e ROHM Custom ICs 

Traditionally, IC manufacturers and finished product 
manufacturers worked independently to develop new 
devices and products without any form of cooperative 
effort. This type of closed development effort often re
sulted in a mismatch of device function and end product 
requirements. This problem is particularly prevalent 
when a finished product manufacturer is using custom 
I Cs for the first time. The ROHM answer to this problem 
was the establishment of a unique custom IC develop
ment system, the aim of which is to bring the custom IC 
development process closer to as many equipment man
ufacturers as possible. The result is a system which 
allows many users who would have previously found cus
tom IC development beyond their resources to avail 
themselves of the many advantages offered by specially 
designed devices. This system has been able to produce 
custom ICs for a large number of applications, including 
not only consumer products but communications, indus
trial, and optical equipment as well. Because of the na
ture of custom ICs as devices designed specifically to 
meet individual customer specifications, the confidenti
ality of the customers must be protected. This must ex
tend to cover device specifications and performance as 
well as, of course, customer names. What we have done 
by way of presentation of the ROHM track record of cus
tom IC development is to list some typical fields in which 
ROHM custom ICs have been used and to present some 
specific applications in block diagram form (listed on the 
following pages). An examination of this data will quickly 
reveal the ROHM custom IC development capability. 
If your new product could benefit from originality, com
pactness, lightness and added value, and you require a 
system which will protect the confidentiality of your de
velopment plans at every stage, look to ROHM for the 
custom IC solution to your new product design problems. 
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•The ROHM Custom IC Development System 

The ROHM custom IC development system was estab
lished to enable the heretofore difficult development of 
fully custom linear and digital/linear hybrid as a joint 
effort between the IC manufacturer and equipment man
ufacturer. The system is designed to ensure close coop
eration with the customer during every stage of develop
ment from IC planning through to the mass production 
phase. The goal of this cooperative effort is to ensure that 
the finally produced IC meets customer expectations 
with regard to performance while costs are minimized for 
even small quantities. Sufficient flexibility has been de
signed into the development system to allow ROHM to 
accommodate individual customer differences in custom 
IC development experience and development goals. 
(1) Close ROHM-Customer Cooperation 
To ensure thd timely development of IC meeting cus
tomer specifications, ROHM enters into a close coopera
tive effort with the end user of a custom IC. Information 
exchange is the keyword in this relationship, the sales 
engineer and the IC development engineer teaming up 
to discuss development problems with the customer en
gineer most closely related to the custom IC problem. 
This strict adherence to cooperative action results invari
ably in ICs which stand out for their high performance. 
Of course, the information and know-how with regard to 
customer product planning gained during the develop
ment process is never released to third parties. 

(2) Custom Packages for Custom ICs 
In addition to dual and single in-line packages, ROHM 
custom ICs have already been produced standardly in 
flat packages and zig-zag pin arrangements and in mini
mold packages which allow mounting devices as chip 
components. This is a natural extension of the true defini
tion of the word "custom," since to be really custom, 
packaging as well as device function and performance 
must be made to accommodate special customer re
quirements. This is the type of flexibility that ROHM built 
into its custom IC development system to ensure that 
ROHM custom ICs meet the challenges presented by 
today's innovative equipment designers. 
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ROHM ICs can be developed as fully custom or semi
custom devices. 
ROHM fully custom ICs, of cource, are characterized by 
the following features. 
• Device specifications are set to match precisely a 

particular customer requirement and are imple
mented using a unique set of masks. 
In contrast to fully custom ICs requiring an entire 
series of masks, semi-custom ICs enable the produc
tion of several types of devices from a single mask 
series. 

• While the ROHM custom IC development system can 
accommodate both fully custom and semi-custom de
vices, these devices. should be selected using the 
following considerations. 

1. Necessity for protecting the circuit design. 
2. Plans for mass production. 
3. Allowable development costs. 
4. Allowable development time. 
5. Possibility of defraying development costs over the 

mass production. 
6. Ability to concentrate the mass production run in a 

short period of time. 
The ROHM custom IC development system is designed 
to consider all these points, following the development 
program with close customer contact at every stage. 
The following flowcharts describe in simplified form, the 
interaction between the customer and ROHM and clearly 
show the designed-in flexibility of the ROHM develop
ment system. 
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O)i±{J = t iJ'OJ~EiJ', 

fJ 7- )! b IC 1UT'?i;'hi± 
Consultation with ROHM 
on custom IC development 

•Can the master wafers pro
duced by ROHM satisfy the 
engineers circuit requirements? 

•Can a single chip provide the ,..- --ur functions required? 
Study this and other problems, 

5fLlll IC T§nt fJ A)! b IC1tfl"Gi;'hi± 
~ Design using ~ Consultation with ROHM 

general purpose IC s on custom IC development • '1i t± T'-<f 1' / 7 .:: :i 7 Jv, -tz 

YES 

llll#§tllli/llll#9i!f'I 
Development planning/ 
development contract 

~iili!U)l:§t/§]iJi:§)l:§t 
Logic design/ 
circuit design 

1Hht~;:;t 
Determination of 

spec1ficat1ons 

-

NO .___ 

YES 

llll#§tllli/llll#9i!f'I 
Development planning/ 

development contract 

1liili!U)l:§t8liill 

-

-
Losic design drawings 

YES 

'/~.:iV-::/3/ 

Simulation 

YES 

-

ti''..<E1Hlt571;'.;t 
Determination of 
temporary spernfications 

----~, -~ - - - - - - - - - - - - - - - - --'----....----~---' 

* ** 

naNm 

Jv 7? ~ 1J t> J: U§;il;!!§]IJ\1'F 
pJl 7.:: :i T Jv tt t" ta: t t I: l 
t: , 1liili!Unt81iill ta:,, t: t: ~ 
;<9, 

• "'11±Tl;J:, = O)[iijiiljtJ's1±<7) 
m :\\l:9 {> ~iili>!t Jv1: .g.i& l T 
l' {> iJ' f;: T I 'j :7 L' f: l ;j; 9, 

• T I 'j :7 ,\;1 J ff, f: f:'_ tj I: ff 
mill t~·t!J1'Fi1HJl ta: rr t~· l' ;< 9, 

•Logic design drawings based 
on the ROHM design manual, 
cell family, and logic circ1ut im
plementation manual are received. 

•A check 1s performed to deter
mine whether these drawing 
agree with the ROHM logic 
cells. 

•After this check is performed , 
a detailed verification of operation 
is performed. 

• §liJi:§)l:§tltiJ' G §ill;!!'-' ~ :iv 
-'_,, 3 /T-7, TA HHl 
ttt''a:L'f:to~, '1if±Tt',
~:iv-;; 3 /'a:rr--oT~iili>! 

1:~'ij\'O)ttv= t Hli't~.1_, ;< 
9, 

•Logic simulation date and test 
specifications along with other 
information are obtained from 
the rnrcuit design engineer and 
ROHM performs a simulation to 
determine if logical faults occur 
in the circuit. 

e:/~.:i.V-:/3/0)~*' it 
~1:il9n1ttll:a 1: l!t.<E'.1±tl 
~xt.>La:9, =n1:1t§iili>t 
§11Ji:8JO)liiJ', "'1UtJ'4"1il!l l 
TL';< 9 DC4~·11'1±f,i<, 1\·; 

'T-:/1±f,i<t.i: t tJ'1t: a: n a: 9, 
•As a result of the simulation, 

if no faults have been found, 
temporary specifications are 
exchanged, In addition to logic 
diagrams, these include the DC 
characteristic specifications 
and package specifications from 
ROHM 
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J l 
'H·to J: V'v 1' r '7 r ~~t !-----, 
Device and layout design .- 1~7-/v1'7'7 H~~t •'i'enltGt:1~7-::..-v1'r? r 

Pattern layout design 1:;ll'c, iiil'-' ~ 1 v-y 
"/~fil', jlg~ri.i%1:tt.i: 

l 
C-1~7-::,,i,.-fr? H:J: ~ 
~il"-c7l~ll~i'l'flllii.,!""9, 

•A logic simulation is performed 

.-- ....., on the completed pattern layout 

7 A 7fFnit as well, with evaluation per-

SJ: 1!'7 I/\-:IJpI!/!J:fl 
Fabrication of the the mask 

..._J:!IQ_ y ~ .1(..,-:,...3'/ t-- formed of the affects of delay 

Simulation t-- times and pattern layout. 

and processing of the wafer ..__ -
TES •>l<f±~t:t;J;7';< r "1'-7, AC 

%1:tf±~. ;lj/,j-=Hcifl!111t.i:l:'>'J' 

i~:f'F f *Jl.11: 
Prototype I assembly 

~Ui.!""9, 
>l<f±~~:<E •Test data, AC characteristics, 
Finalization of and pin arrangement are added 
specifications to the specifications. 

l .-- - r Jv ~ l!C~J:..tflll!c7l7 A7~fF 
;to J: 1!'7 I/\-:IJPI!/!1:'11 

TA r (j~lj:;E) ~ 
Test 

.-Mask fabrication from the 
alumina conductor phase and 
afterwards and wafer pro-....._ - cessing 

YES l 
{! 

i'!'fllli-ff :---:1Jvt!Hl:i iitfF/*J!Jt 
Samples are provided Prototype/assembly 

] 
.-- -

w fllli .__!:!2._ TA r (ifttl:<E'.) 
Test 

Evaluation - -
]YES j 

~*HTi;itt.>it W1illi-lf ::..- 7' Ml!Hl:i RUHTi;itt.>-tt 
Samples are provided 

Final meeting Final meeting 

I l l 
• ~ i'I' Jilli i-----' • ~ 

Mass Production Evaluation Mass Production 
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&b~{ifilE t 1~fiti': ·-:n,' "{' / Integrated Circuit Quality Assurance 
and Reliability 

f t>nt>ttt;t, -"Jtl.1:£'.!!i Hi-;-C:: 9 Q o c 'b'1J Q B3~t.f 
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Initial failure stage Randam failure stage Wear-out failure stage 

~ 
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-2 ·ca 
!:':. 
Iii\-
~t 
~ Ar:::::;: const. (S) 

ll!fF•9 (time) : t 

WM~l!t~, ••InJ:.O)~m~E~9QtO)W~<, ;:_ 

n S t;J:J;J QPi\'PaW'iff~9 Q C::~'.lt1t i., ;!: 9 o i.,;/J' I.,;:_ n i 
r!J~Ct±lfoi 1.,fd~T~'.lE1l:tl-ttQO)Tt;tr!J~TO)t "J 1--? 

v-AW~R9QO)~~~Z9o l.,kW-:iT.BIRZO) 

£'.i!lW•, InW•W~-z~QZ.C::~B?;!:Ztdi>ij;I: 
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RR~l!t~f0).£0)ftfi£~~~-:iT**ij;l:90)Z, 

fIB£ttfi~1:?T<m it -:i tc.~lm i 9 Q z. e::, 9 tJ t> ~+~ 

71v-~1;..,~~nk~AttO)~QRfiifi?Z-C::~~ 

1JfmR~l!tv"'·;1-f TtfQ z. t tfT ~ * 9 o 

f Z. Z, ~tiZ t;J:~· 138';Jt:f -:i T, ~ < O)IC{il.!ffl~O) 

:iL~i:tc.-:itc.•£-:5 < iJ zs~t~t:.::'.if.ilJ.~vtc.t.:·tt Q ~? 

~1Ji~ti. n'*9 o 

• il'!.Jtfiruf)MIJ 
(1J~nHBr, 

IEl~R~tt;t, IEl~~~nt£i$t:tlhTfic'*9b', fO)~, 

~nt, ••• ~~tHl\t, QC, QAgm;IJ''1~@:8(Jt:~Sf'f!lli [;, 

~·l.,k~~~O)h~~l.,;!:9oRfi*~Z~~·~1J 

Quality First-the underlying corporate goal of ROHM 
throughout the years in producing !Cs. It has guided us in 
consistently being able to mass produce high-quality ICs 
for both our domestic and international customers. Re
cent years have seen the use of semiconductors spread 
into virtually every field imaginable, playing a major func
tional role in a myriad of products. This increased usage 
has brought about a natural demand for devices of both 
high performance and high reliability. 
Since the failure rate for semiconductor devices is basi
cally determined by the initial failure rate and the wear
out failure rate, lowering these failure rate levels is an 
effective method of increasing overall device reliability. 
Many initial failures are characterized as being caused in 

the production process, and tend to stabilize as time 
elapses. Waiting for until these initial failure-prone de
vices are in customer hands before they stabilize, how
ever.would result in a fatal number of justified customer 
complaints of poor reliability. For this reason, various 
types of debugging are performed to discover these fail
ures before products are shipped, and thus lower the 
failure rate of the devices at the customer location. 
Random failures, on the other hand, are an inherent func
tion of product design-in quality and can be tolerated if 
sufficient margin is allowed. This manifests itself in the 
necessity to derate and to provide redundancy in design 
of products to reduce the effect of random failures on 
equipment failure rates. 
The ROHM program of quality assurance is designed, 
then, to stand in the place of the user desiring high
reliability devices and allow the design process to pro
vide the required reliability. 

• ROHM Quality Assurance Activities 

(1) Design 
While all design efforts are guided basically by the 
required design standards and goals, the ROHM de
sign philosophy has been enhanced by careful moni
toring by QC and QA departments in an effort to pro
vide a complete evaluation products, thus allowing 
only those products destined to be high in reliability to 
be developed. Products not deemed viable from a 
reliability or quality standpoint or those that failed in 
the prototype stage are partially or fully redesigned to 

meet ROHM's strict standards. 
Prototypes are evaluated for characteristics and reli
ability to determine the required quality and produc
tion capabilities. 

(2) Manufacturing 
All of ROHM's manufacturing activities are guided by 
carefully developed procedures-procedures de
signed to ensure that designed~in product reliability 
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is preserved in the manufacturing of products of sta
ble, high quality. 
To ensure stable quality, a strict system of quality 
control and assurance has been instituted in addition 
to careful control over manufacturing facilities. These 
strict controls team up with carefully controlled tem
perature and humidity in an ultra-clean manufacturing 
environment, providing ample demonstration of the 
long-term ROHM commitment to reliability. 
This commitment manifests itself ln the clean-rooms 
ROHM uses for the manufacturing process and in the 
dust-free suits ROHM manufacturing employees 
wear-all precautions ROHM takes to minimize the 
chance that accidents in the manufacturing process 
will effect quality of finished devices. 

(3) Inspection 
With recent demands for devices with failure rates as 
low as several ppm, in addition to the obvious need 
for testing of all devices, devices must now be de
bugged and screened in-house using voltage, cur
rent, and temperature changes to detect instabilities 
in devices before they leave ROHM. This debugging 
process not only prevents devices doomed to failure 
from reaching customers, but provides an important 
contribution to efforts aimed at improving inherent re

liability. 
(4) Quality Assurance 

The quality assurance teams at ROHM are charged 
with the responsibility of performing reliability testing 
on prototype and trial mass-production devices to ev
aluate whether or not they satisfy the applicable qual
ity requirements, in addition to their other responsibil
ity of evaluating both circuit designs and the capabil
ity of the ROHM manufacturing processes. 
In addition, the quality assurance program at ROHM 
periodically performs samplings from the entire 
range of products to evaluate reliability and gain a 
grasp of the true capabilities of the ROHM manufac
turing facilities. These addition functions are a signifi
cant aid in maintaining and improving ROHM reliabil

ity and quality. 
(5) Information-the Key to Overall Quality and 

Reliability Control 
At ROHM, control .of the processes affecting quality 
and reliability is implemented on the basis of data 
collected on with regard to the many processes in
volved. This form of statistical control is designed to 
allow tracking of the entire history of a product by 
keying off the lot number of a particular device. 
Should some trouble occur, lot tracking can be used 
to pinpoint the cause and provide the necessary infor
mation for quick corrective and preventative action. 
As this system is setup to enable both feedback from 
investigation results and customer input to affect the 
quality determining processes, we warmly welcome 
customer suggestions in our continuous quest for im

proved quality and reliability. 
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• ICJl.M'f¥rul:;/ .A 7 .L./IC Quality Assurance System 
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• ri:iW1¥ruE~lit/D //'7 b. .~HJ'~ll$!J!U'.iE'.¥21! 
/Integrated Circuit Quality Assurance Program and Failure Criterion Standards 

Test item Test conditions Test method Criterion 

;>tll!-rj-$ VIS ;im'1"i:!J..Z V"~~P :1fm~l*i ':.A. c:i n' 7-> ;:: t MIL-STD-883 1Hmi!,:{IE? 
Outer appearance and Outer dimensions and markings must meet specifica- Method 2009 ~RJi~:;.i;:t::: J: 7-> 

dimensions VIS lions. Published specifications 
(limited sampling is 

performed.) 

i-!~tt VIB ~jbf.lili.tUlt 10~55Hz MIL-STD-202 3-1< 1 JZ.t;J: 2 ';::J;-j < 
Resistance to vibration :i:~tiil 1.5mm Method 201A Based on Table 1 or 2 

VIB m•mi'frai Hr 
x, Y, Z!l!lll1.JJPI;§ 2 fli'trai, iiilt 6 ai'trai 
Vibration frequency=10 ~ 55Hz 
Peak-to-peak amplitude 1.5mm 
Sweep time=1min 
2 hours each in X, Y, and Z directions for a total of 6 

hours 

~T~~ FALL ~ ~ 1m:IJ' 6 :IJ' ~ l::MO)*tli..t.t:101§111Jl'&~T~ -tt.Q 3-1< 1 JZ.t;J:2 ';::£-j < 
Dropping FALL The device is dropped from a height of 1 meter onto a Based on Table 1 or 2 

maple board 10 times. 

/\/:1ifii;JMtt ES 260°C ± 5 °C 0)1\/ :1mi*Jt: 10± 1 f.Prai IJ ~ r:·;,fNO) A "'"j I~ MIL-STD-202 3-1< 1 )Zjj: 2 t:J;-j < 
Soldering heat ;!:T:~i:l97.>. ,,_:::: 77 ·y 1-H·y 1;--;/',:-:n,-n;J:, 260± Method 210 Based on Table 1 or 2 

tolerance ES 5°CO)/\/:$ffflfi'V'-10± 1 f.Prai, ~ffiFH:t!Tlltltft.:ftB~;!:T: 

~i:l9 .Q 
Immersion up to the stopper for 10± 1 s in a sold er bath 

at a temperature of 260± 5 °C. 

I\/ :1111Hil'tt SOLDA 235± 5 °C0)1\ :..- ~rmf*it: 3 ± 1f.P~;197.>. l\/:1tHI<~ MIL-STD-202 95%):)_t/ \ / .lj' ';::NJ. :fl, .Q;:: 
Solderability SOLDA !\/:$(, 7 7 ·y '7 7. t;J:7%Cl :/'/ ;< :$1 .I - Jt.-)'g~{leffl Conforms to t 

Immersion for 3±1 s into a solder bath at a temperature Method 208 95% or greater solder 
of 235± 5 °C. Eutectic solder is used and a 7% rosin coverage 
methanol solution is used as the flux. 

Yl/i'flltltfl§llf BEND Hc~:*:ii.1't::: Z 2 IEJji<;~ MIL-STD-202 3-1< 1 JZ.'j: 2 ,:::¥-:5 < 
Lead bending strength The bending test illustrated ,,~ Method 211 Based on Table 1 or 2 ®' , 

BEND is performed 2 times. \, , .. " 11) Condition B 

i!Ot~tt MR M~J:!IH;J:ji<;~-ttf10-tt 1'711.-~~ MIL-STD-883 3-1< 1 x t;J: 2 t:J;-j < 
Moisture resistance MR 1 O cycles are performed without pre-processing. Method 1004 Based on Table 1 or 2 

i!il!f-tt 1 '7 JI.- TCY ;§)!lllfai'fraiH.ll.JE:O)rai~ (30~/10~/30~) T:100-tt1'7Jv MIL-STD-883 3-1< 1 JZ.l;J: 2 t:l;-:5 < 
Temperature cycling ji<;~ Method 1010 Based on Table 1 or 2 

TCY 100 cycles at each temperature in the prescribed Condition B 
intervals (30min/1 Omin/30min) 

Mm~Hs ;§)!illfi@~raH'.~Jl.JE:O)rai~ (5~/10f)l/5~) T:·15-tt1 'JJv~ MIL-STD-883 3-1< 1 "Sl.. l;J: 2 t:J;-j < 
Thermal shock HS ~ Method 1011 Based on Table 1 or 2 

15 cycles at each liquid temperature in the Condition B 
prescribed intervals (5min/10s/5min) 

~)!i\J'D[(i' ST (125) Ta=125±3°Ct:z 1oooai'frait&~ MIL-STD-883 3-1< 1 JZ.t;J: 2 t:::J;-j < 
High-temperature 1 000 hours storage at Ta=125± 3 °C Method 1008 Based on Table 1 or 2 

storage ST (125) Condition B 

ti{'Fltf;fo- LL ( ~ j'iijltf;f,;-) Ta=25 ± 5 °C t::: Z >lil.%~E£ ( ~:1J) im~1 oooa;'Wai MIL-STD-883 3-1< 1 JZ.l;J:2 t:::J;-j < 
Operating life LL (life Continuous powered operation at Ta=25± 5 °C Method 1005 Based on Table 1 or 2 

at rated load) 

~)!ll~j,Jlifij{(i' MST Ta=65± 3 °C' RH=90.::,95%~001[t: Z 1 OOOai'fraitiJ~ 3-1<1"Sl..t;J:2 t:::&-:5< 
High-temperature, 1 000 hours storage at Ta=65± 3 °C, RH=90~95% Based on Table 1 or 2 

high-humidity 
storage MST 

7°v·y Y'\' • '7 ·ytJ PCT Ta=119± 2°C, 21[m:-c10oai'frait&~ 3-1< 1 "Sl..t;J: 2 t:::¥-:5 < 
p ressure cooker test PCT 100 hours storage at 2atm with Ta=119± 2°C Based on Table 1 or 2 
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- UX10 
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Table 1 Linear IC Failure Criterion Standards 

Test item 

Voltage gain 

Rated output 

Supply current 
Electrical 

character- Output noise 

istics voltage 

Total harmonic 
distortion 

Input resistance 

Appearance 
Appearance 

Marking 
and others 

Lead corrosion 

Note U : Initial rating upper limit 
L : Initial rating lower limit 

Failure criterion 

Lower Upper 
limit limit 

L-3 u+3 

LX0.8 -

- UX1.2 

- UX1.5 

- UX1.5 

LX0.8 UX1.2 

Limited sampling 

Limited sampling 

Limited sampling 

Table 2 Digital IC Failure Criterion Standards 

Test item 

Output voltage 

Output leakage 
Electrical current 

character-
istics lnpu current 

Output currento 
voltage 

Appearance 
Appearance 

Marking 
and others 

Lead corrosion 

Note U : Initial rating upper limit 
L : Initial rating lower limit 

Failure criterion 

Lower Upper 
limit limit 

LX0.9 UX1.1 

- UX10 

- UX1.1 

- UX1.1 

Limited sampling 

Limited sampling 

Limited sampling 

RDHrn 

Unit 

dB 

w 
A 

v 

% 

Q 

Unit 

v 

A 

A 

A 
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:fti:7'~*8-i:: "::>\,'""{'/Notes on Absolute Maximum Ratings 

• •*~*&O)~~tt 
=F2lg~O).flfjgO)i!fl', H~ I IW!I:. t.,, jijfi>, i~fI!tt 

lf¥ru£9 .Q f;: /'/JI:!;!:~ ''/J'f.J: .Q~~l:s~ 'T t t f;:m:tptf;: IJ 

c t~*:AE~'fifil~~t.J:~'J::? 1:9.Q1Z,~tfa fJ t9 o 

(1 )~ilUtll! (Vee Max.) 

.:.O)~J±1lP.1l'l'<tH1.1t, llt!l:mtJa 1., -r trRia1;1:i1i> •a 
-I! A,o 

(2)~iiii-~ (Ice Max.) 

.:.O)~mt'fifiP.ll'l'ili>ti.li, llt!l:t:ntJa 1., T trRia1;1:i1i> •J * 

-I! A,o 

(3)~:k)i!ift~1J (Pd Max.) 

ICl~Hi11l~1J1 i:,'<t'.Qf;:/'/Jl:l;I:, ICO)Tj Max. (~~tl~$ 

~Ji) PJl'l'iJJi'I=~ -I! .Q1Z·~1Jf ifi, I) t 9 o 

PdMax. 1;1:, IM'l=~JllMll (Ta) c1iUMJiO)jf~~. *-8 ~ 

1;::J:: -::i T~ '0~'0~:b9.:.c1Jfl' 8 t9 a 

Pd= P- Po 

Po Po ,, (~$)=- = --
p Pd+ Po 

p ······~iii'/)> i:, 0)1#**~1J 

Po 00 ·IC1J> i:, ~f.ljl:1;1t**9 .Q l±l:t.J~:t.J 

.,, 
a. 

z 
0 

~ 
a. 
Hi 
i5 
er 
w 

~ 

0 

AMBIENT TEMPERATURE 

Fig.1 

Po, TJl::1Jjj:l.,TPdMax.l;.i(/'/Ji7·:1 t-cl.,T~;.i(~ 

tL .Q ~~ihi'l=~Jl (Ta Max.) c Pd Max. 1J> 6 tl~llB~Jl 

tJfTj Max.H!~ f.J:~'J::? t.J:~M!.Ui'il t-:>tDl:MtJiiO)lm~l 

I Fig.1 '/J•i:,;,l</'/JT < t~~~'o 
*~~fint~~~l'8t.J:~-::i~~~w~~~~9.Q.:. 

cdifi>ijt90)l', tDl:~tJii0)*-8~~--lt-::iT~fi 

• The Necessity for Maximum Ratings 

Maximum ~atings are those values established which, if 
exceeded even momentarily, may result in functional de
terioration, thermal damage and operational limitations in 
addition to shortened life and limited reliability. 
(1) Maximum Supply Voltage (Vccl 

As long as the supply voltage is kept below this level, 
continuous application of the supply voltage is pos
sible without problems. 

(2) Maximum Supply Current (lccl 
As long as the supply current is kept below this level, 
continuous operation at this current is possible with
out problems. 

(3) Maximum Power Dissipation (Pd) 
To prevent thermal destruction of an IC, it is neces
sary to maintain the junction temperature, T j, below 
the rated maximum. The maximum power dissipation 
may be expressed in many forms as a function of 
ambient temperature, Ta, heatsink shape and heat
sink size. 

Pd= P-P0 

,, ( ff. . ) P0 Po e 1c1ency = - = ---
P Pd+P0 

P: Power from the device power supply 
P0 : Power supplied by the IC to the load 

The surface area of a heatsink with the thermal resis
tance such that the junction temperature, T j, does not 
exceed the allowed maximum may be determined from 
Fig. 1 using the ambient temperature value and the pow
er dissipation required by the equipment within the de
vice is to be used. A heatsink with sufficient margin 
should be used to accommodate even those sets of 
operating conditions not foressen at the time of equip
ment design. 
When the Pd-Ta curves of Fig. 1 are available, they 
should be used for design rather than the maximum value 
of Pd alone. It should be noted, however, that these 
curves merely indicate what region the device may be 

operated without destruction or damage. They do not 
offer a guarantee of IC functioning. This includes such 
characteristics as voltage gain, distortion, and amplitude 
detection. When an IC is operated at its maximum value 
of power dissipation at Ta, it is normal for the IC pellet 
temperature to reach the maximum rated storage tem
perature (Tstg). Under continuous operation at the maxi
mum junction temperature, for most device types, the 
failure rate drops approximately 1 % every 1000 hours. 
(4) Operating Temperature Range (Topr) 

While even for operation within this range at Ta=25°C 
electrical characteristics cannot be quaranteed, 
basic circuit function is guarangeed. If some ques-
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[_, l ( f.:' ~ l.'o 

Pd-Talill~JRFig.1 ;1.f~Clti ~ tt. n'.@ ~.g. ~i, 

Pd Max.1iJ: IJ t Pd-Talill~JH:115t L, "l < t.:' ~ l. 'o 

Pd-Talill*-fR (i ICO)?l=Mi::il0)1:*il l'" iV.> I) IBIM.m!tm0)1¥~iE t 

~9 BO)"{' (i iV.> I};!: ii" !t-o 9 f.i:f) °5, ~J±flH~, ~$;/J 

c 0)1i\'tt:X. 'i:ttlil~)Bi' fJ c· 0) iV.> < a: 1' t IC;lfMi::il L, fJ 

l.' t l.'? 1¥~iEt 9.@ B0)1'9 o ICtTa(: "l Pd Max.t ~p 

;IJUGt.:~.g., ICO)«v·;; t-).lffi.Jl'i~~Tstg Max.,:;/J.@ 

J: ? '= fJ -::> ""( l,' * 9 0 

~Ma0)~~1'~~ih~~ii"~~.g., *¥0)-lf/;!~~b 

l, ,-ui11:1!!1*\ (i 1,oooaifr.,i~ t.: 111%J..:.il'(:tJ11a:9 0 

(4)ih1'F).lffi.JlfBIHI (Topr) 

.:. O)fBIHll*.i 1' (iTa=25°C 1' O)~fl~~A'il1il'tt (i1¥~iE 1' ~ ;!.: • 

ii"!t-~ -mO)IBIM.m!E~•aGa.:9oih~~JlfBIHll*.i1' 

O)IBIM.m!lm0)1¥ilO)f!f.Jlt:-::ic'n.u"it.i:,¢.l;1f<V.> 11 a: Ld.: 

s, ~tttt•m~. ••tt•m~~Mt-:i-r~m•<~~ 

(5)1¥ff).lffi.JlfBllil (Tstg) 

.:. O)).lffi.JlfBIHli*.i z.· 1c t 1¥~ 1_, -r c' 7a1~~1niJtt.m!li'~ tJ c. 0) 

?./fl:;(i iV.> I J* ii" !t-o [_, tJ> [_, .::_ O)fBIH!i*.i l'" iV.>-::> l B ~,)tt fJ).lffi. 

Jllf!'.ft; (i ICO) 1i\'1i-lf/;!li'g0)?.;ft; 1:-::i fJ ;If I) ;!.: 90)1', 1i\' I: 

)1~ [_, l < f.:' ~ l. 'o 

lions arise as to circuit functioning within this range, 
ROHM would appreciate a consultation before you 
design-in a particular device. 

(5) Storage Temperature Range (Tstg) 
Storage of the IC within this temperature range will 
not result in deterioration of IC performance and func
tioning. However, even within this range, care should 
be taken with regard to sudden changes in tempera
ture, as this type of stress can lead to deterioration of 
IC performance. 
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fj!Jl.IJ:.O))i~/ Precautions for Use 

• 'fitg · i'iM~0)5i:& 
(1) ICf*~Pi¥(;iJffiiT-(J)D1tid: c· 0)1l151.l:.O) t.:: 61>, ii .:Q « < 'j' 

)Jili,:)liv~ii l.,t.::•?Ji,:1*~ 1.,T < tC.~c'o Yid:< C: t:.x 

O)~f*'is'f IJ < tC. ~ c 'o 

5-.'mJi · ·· 75%J.-:lT 
)liliJi···o-+3o·c 

(2) ICf*~:g~,i, ff•~ f ;m;rf': < c' t 0) ': I., T < tC. ~ 

(3) ICf*~Pif,:, 7J<X.,i2l•tt~1tl';\'lliG ~ id:c'd::? ':)i: 

&1.,T<fC.~c'o it.::, ~~id::t.f.A'l"'~~(J)yid;c't\:il~l" 

f*~ I., -r < tc. ~ l '0 
(4) J:If!j:pif ': 'ill•tt-7" - .AX ti 7' JJ., .::_ .=. rJ b ri3 l' ~;/;id: 

c:· 0)1J)!f ff:ll 'T < t.:· ~ l 'o ;m;• i.,'\"'9l ':@~tHHt T < 

fC. ~ l ' 0 

(5))11".Pif,:t;t,PC:t!H.& (7'7/ 1-)tiO)'bO)) r .. i,:*1!!*~~ 
fAn~ij, ~:,-7:,.~~0)~~-~f~ftt•~tt.:QJ: 

? ': I., -r < tc. ~ l '0 
(6) )11".Pif ':ti, id: .:Q « < mH~8{]tml!J'l"'iiJ~ f IC':.§. iii 

l \ <'." < fC. ~ l ' 0 

• J&f1't~0)5i:& 
(1)1C,:J:-:iT,i, m~mlOC..t, ~Yiffi-T-0)®.'Q•ii"ifili>IJ 

19~ ~nf7~:,.1-£fi..tl'~m~e:1.,-r~m9.:Q~ 

e: tHrn -r < tc. ~ \, 'o ~m,.a e: 1., -r f~m u.:: •ii. ~m.:r 
C'ili>-:i l t~tm;J: ('.'Cl)!- 5 "j"JJ., f~ [.; .@.i;lfili> I);!; 9 0 

~~-FaffiijEltJ~T~ffl9.:Q•ii. *(l)~(:~~-

1.,T < tC. ~ 1, 'onll:AA 7 1 /11 ~ •tJ:ttliJliffl ICO).i;, 7 1 

/(l)fJilJEltJtf'Pif, 1Q,f71 /(l)'f:-JJ., F1l!IJfjj!j'j'.JE 1_,'f:-JJ., 

i-:·e:m-T-C:(l)~Wtt(l)§l;1tfll15<"'!lc~f 1.,-r< t.:·~l'o m 
T-*'*(l)tJi IJ Eltl t·fpif t l<'ilt~':!lc~ f 1., T < tC. ~ l 'o tfi I) Eltl 'f 
ftiliif90Ji(l)•ii", *1tt.» iJ 3mmJ;J..t~n t.::1!ru?Ji f Eltl 'f 
.@ J: ') ': 1.,, 90)iJ;J..tEltltf;J:\,'l' < tc_· ~\,'o "'s, DIP(7 

.:i y;i,1 :.-51 :,.1~·;;7-:/'J 'imT-:tJnif 1.,"'l'l'< tc. 

~ l ' 0 

(3) 71 :,.(l)tJ.JJ!li, ~ff~J..Zrf,~·;; 7-:/'(l)~ff~. :tJnitfr 

? C::Mt!H1Ul:Jtl:kl.,f.::1J, .A H,,.AifiJ>IJ>IJ, M/:i!lO)~~ 

@"~(:iJ:IJi9o 

(4) ttAA 7 1 / ,;1: IC~ v ·;; I- O)GND, (:: l<'il•fli: ':id: -:i Tl' 

:Qf.::61>, ttAA71/,;t[8]~0)GND, ':st9i.J', ~i.J'I., 

T<fl~\,\o 
ttAA71/f~~1.,-r~ffli.,~•ii. ttAA71/~•ffW 

e Storing and Transporting ICs 

(1) To prevent lead oxidation when I Cs are stored, stor
age should be done as close to room temperature as 
possible, and in a dry location. At the minimum, the 
following conditions should be satisfied. 

Humidity : 75% or less 
Temperature : 0-30°C 

(2) The ICs should be stored in containers that are not 
easily subjected to the effects of static electricity. 

(3) Care should be taken when storing ICs that they are 
not subjected to water or conductive liquids. In addi
tion, the storage location should be free of dust and 

harmful gases. 
(4) When transporting ICs, they should be placed in a 

conductive case or wrapped in aluminum foil. Avoid 
containers which could pick up static charges. 

(5) When transporting ICs already mounted onto PC 
boards, place an insulating layer of material between 
PC boards and be sure to discharge capacitors on the 

boards. 
(6) When transporting ICs, they should not be subjected 

to mechanical vibration or shock. 

• Mounting ICs 

(1) While the equivalent circuits of some ICs indicate 
that some pins have been left open or internally un
connected, the user should avoid using such leads 
as PC board wiring tie-points. Even if the pin is not 
internally used, such use as a tie-point can result in 
trouble such as oscillations. 

(2) When bending the leads of ICs, the following pre
cautions should be observed. 
1) For power amplifier type !Cs with heatsinks, 

when the fin is to be bent, the mold side of the fin 
should be held to prevent disturbance of the 
lead-package sealing. 

2) The same precaution applies to bending the 
leads of an IC . 

3) When bending to a go0 angle is done, the bend 
point should be made at least 3mm from the body 
of the IC, and care should be taken not to bend 
the lead more than go0 

4) Leads of DIP packages should not be formed or 

bent 
(3) Cutting or forming the fin and forming or otherwise 

processing the package will result in an increase in 
thermal resistance, the application of stress and 

could possibly cause device failure. 
(4) Because the heat radiating fin is at the same paten-
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~Pno ~ n.Q e: 1c1fliHl~ ~ n * 9 0 

(5) n~AA 7 1 /())trliliitt i-. Jv7 ,i, 4- 8 kg cmif~;rjl'9 o 

(6) ~AA 7 1 / Q)J&f;f ttpi},.::, ~ 1) :::J / "f 1) A f ,:·fie.If.I~ 

n .g ~ii 'i, ~Jli'l!AAtIHH: 11fiJ£ ~ 1t .g t.: d.>, :1$J-'.:: ~ 'J :::i 

/ 7 ') A f ~1!1 [., Z < t!. ~ l 'o 
~ 1) :::J / ~j' I) AQ)Jill;?j-'.:: J:-::> "'('if(/) :t 1 JI.- f P,&~:X [., "'(f~ 

~ttf~<9.Q~c~~~*90)1'•~~~-~~•t.,z 

< f!_ ~ l 'o 
(7) 7'') / i-£t&,.::1Cfl&i-;ftt.Ql~H.::,;J:ICQ)jj'f<ijf~M'.:: 

*tJjf*JJl'l'< f!.~l'o 

SIP{~/·'.t'Ji.-1 /71 /l'l\,:;'T-"./'), LF(V'7-lf71 / 

71 :.-- r'";1 -T- v·i, Ls {LF :..- .:i 1; :.-- 7 H '/ -T- v·l 'i, •~ 

~p f-f-iili'.:: L,3(* f iE13lli'.:: [., t.: C: ~~~fJf1 pinf~ [., * 

9 0 DIP{T' .:i 7 Ji.-1/71 //\ '/ '7-V'), DIP-S {DIP:,, 

.1I)/71\-y '7"-V'), MF { ~::: 7 7 '/ "J\-y 'T- :J), QFP 

(7 '7 'Y t-:'7 7 'Y l--1'-;1 -?-- V'Hi, t~~p f J::.t.:: t.,:X*f iE 

i3lfi'.:: L,f.: c ~~TiJq pinf ~ t., * 9 o 

12345678 

ICQ)jj'f<ij f *ts fJr A ZJ&iittlm~ Ld.:~il, 1Cf lilti.l9 .Q 

~ C fJ~·~ I)* 90)1'+?3-,.::)i• [., "'( < f!_ ~ l 'o 

(8) 7''J :.-- i-.£t&,.::J&fi,t.Q~'i, 1cYifi-r(/)r.m~e::i&1,rn 

7\Q)r .. i111a-fi{ ~it, ~.A.a~ICt.::~*~ A "I/ A iJfiJ> fJ> 

S ~ l \ J:? '.:: [., l < ff.~ l 'o 
(9) /\ / :$1' ii 'Hi l' ~ .Q ff. 'Hli:aMai l' fr-::> -r < ff.~ l, 'o 

260°C '"('' 'i 1 OtJ>J-:ff, 360"C l' 'i 3 tJ>J:JTL'fr-::i -r < f!. ~ 
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J\/ )l'fittQ)~'.:: 'i*1:f;:J: IJ 1-1.5 m mi!Mt [., f.:~;i;i~L'fr-::> 
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~IH:9 0 

(11) I\/ )l'::f7 '.::AC1 OOViJflJ - 7 [., Z l' ~ l 'fJ'ffi~~ [., Z 

fJ• S fie.If.I [., "'( < f!. ~ l ' 0 AC I) - 7 'iaiH.:: J: IJ 120Vp_pf£ 

)3tt:f::l"'(l \.Q ~ C ff~ I)* 9 o ~ Q)J: 'j ~I\/ )i'::fj'- ffieffl 

t., ZIC()) A. 1J l::" /ts. f. t.:: :::i 7 $t iJ>ttJlilJ! 9 .Q C:, IC i.fliJ.ll~ 

9 .Q ~ c fJ~-~ I)* 9(7)1'' /\/ §::f70)$t,Hl-9"7-A f 

J&-::> -r fJ> s s {iel \ < ff. ~ l, \ 0 

* f.:, I\/ §::f 70)7'7 7<7)1J[<i] f ~A .Q ~ c '.:: J: IJ AC 

I) -7 iJ''');-'fs. < ~ .Q ~ C tJ ~ 1l*90)1', '"J'7 ''.;f0)1Jf<iJtJ 

ffi~~L,Z, J:IJ 'J-7(7)');-~l'1il'S{iel'< f~-~c'o 

(12) A 1:f;:, fI=~iO'. i.!!IJ~~. /'{Ji.- I- :::i > 1-.:'7Q)AC 1) - 7 

tial as the IC pellet ground, the heat radiating fin 
should either be connected to ground or left open. 
When using an IC with the fin left open, if a voltage is 
applied to the fin, the IC will be destroyed. 

(5) The tightening torque for heatsink fins should ideally 
be in the range 4~8kg cm. 

(6) When mounting heatsink fins and silicone grease is 
used, to reduce contact resistance, the grease 
should be applied evenly. 

Depending upon the content of the silicone grease 
used, the device may absorb some of the oil and this 
could result in a lowering of reliability. Care is thus 
required in the selection of such greases. 

(7) When mounting ICs onto PC boards, extreme care 
should be taken to avoid mounting the device in the 
wrong attitude on the board. 
For SIP (single in-line package) devices, with the 
markings towards you and normally readable, pin 1 is 
to the left. FOr DIP (dual in-line package) devices, 
with the marking facing upwards and normally read
able, pin 1 is to the lower left corner of the device. 

If a device is mounted incorrectly and power is ap
plied, the device may be destroyed. Extreme care is 
therefore required to avoid such accidental device 
destruction. 

(8) When mounting ICs to PC boards, match the IC lead 
pitch to the pitch of the mounting holes to avoid sub
jecting the device leads to excessive stress. 

(9) Soldering should be performed in as short a period 
of time as possible. It should be completed within 1 O 
seconds at 260°C and within 3 seconds at 360°C. 
This caution applies to the desoldering of ICs as 
well. 

Soldering should be done at from 1 to 1.5mm from 
the body of the IC. 

(10) When strongly acidic or alkaline flux is used, corro
sion of leads and resulting dete; ioration of charac
teristics can occur. 

(11) Before using a soldering iron, verify that it is not 
subjected to leakage from the AC power line. Such 
leakage can sometimes reach a level of 120VP-P· 
Such a leakage-prone soldering iron can destroy an 
IC when it comes in contact with the IC leads. A 
solution to this problem is to ground the soldering 
iron tip before use. 

Also, the direction insertion of the line plug of the 
iron may be changed to eliminate this leakage prob
lem. In such cases, experiment to see which direc
tion produces the least leakage before using a par
ticular iron. 

(12) Grounds should be provided as well to prevent the 
destruction of ICs by leakage from human bodies, 
work benches, measurement instruments, or con
veyor belts. To ground the body of a worker, the 
scheme shown below is required, with the wrist or 
other part of the worker being connected to ground 
through a 1 megohm resistance. 
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(4) IC(:~~-t.f•tt TliJt:tj9 7a> Z. t fl'·~<&> IJ;J; 9~T, 

~;~,: (;t~•rt1J~NIBllilH1~~ ti~~ sflec' < tc. ~ ''o 
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Note that, for such an arrangement, the resistance 

should be connected close to the worker to prevent 

shocks. 
For the same reasons, conveyor belts and linking 

sections of work benches should be connected to 
ground. When several benches are linked together, 

it sometimes happens that the benches are not 
electrically shorted to one another. Care should be 
taken to link all the benches together and short all of 

them to ground. 
(13) When static electricity is a problem, care should be 

taken to properly control the room humidity. This is 

partically true in the winter when static electricity is 

most troublesome. 
(14) Care should be taken with device leads and with 

assembly sequencing to avoid applying static 
charges to IC leads. PC board pins should be 

shorted together to keep them at the same potential 
to avoid this kind of trouble. 

• Measurement and Inspection Precautions 

(1) If power is applied to an IC whose leads are shorted 

with solder bridges, the IC may be destroyed. Thus, 
before applying power, a thorough check of the sol

dering of the board is required. 
(2) When the power switch of power supplies or of mea

surement instruments is turned on and of!, sudden un
expected surge voltages are generated which can 
destroy ICs. Grounding should be used to prevent the 

generation of such surges. 
(3) When making measurements and inspections of ICs, 

turn the power supply on only after the IC or board has 

reached the required voltage. 
If the IC or board is pulled out with the power supply 

still applied, the IC may be subjected to excessive, 

destructive currents caused by the differences in the 
sequencing of the removal of IC pins or measurement 

instrument connections. 
(4) Since excessive current flow is a common cause of IC 

destruction, the power supply used with ICs should 

be provided with a current-limiting circuit. 

In addition to the above precautions, if questions arise 

as to the safe handling and use of ICs, contact your 
ROHM representative. Also, contact us prior to using 

a device under a set of special conditions. 
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e ICQ)~~gt 
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;:_ (:::;IJfiYJIJ :1:9o 
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AaMai,:::td.:: ~ Z, IC**Q)1ill~f+)T':::~Hi ~ tt ~ t.:: 
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illQ))iJ!l;IJ>~tt :h l;f, 1J' fJ. I) ICQ))M,Jl 1.fL~ L, -:r5 tt ;!: 
9Q)T:', ;: 0),¢.\L:::":JL \"( 'EJ~}j Gf.::AA~~H (_, t < fC. ~ L ' 0 

e ~t±:\l:::~L,"(Q)SiliL' 
1. *~Q)?~. ~ooa~~a~oo•••~~L::::lE:lll)~• 

~•W(x~m•l i:::n~-r~tQ)f~t±:\9~~~~. 

~);!,:::£-:5 < ~t±l~ilJ;IJf~,~C-9 0 

2 .. ~t±-'E .I 1) :,- ·;.r? IC ~~'i, ·~•W1:::g~ L, :1:9 

~ -·~-~Q)'EJQ)'EJiYJij;!:9o~~L:::":J~;I:(_,"( 

Ii, ~H8'~:Hl.~'=srRiL '~tltt < t.:• ~ L 'o 

• IC Thermal Design 

IC characteristics are greatly affected by operating tem
perature. If the maximum junction temperature is ex
ceeded, the device performance will deteriorate and 
may be destroyed. It is necessary to consider tempera
ture in the design of an IC from both the standpoint of 
preventing instantaneous destruction and that of assuring 
long-term high reliability. Care should be taken with re
gard to the following points. The absolute maximum rat
ings for each IC type indicate the maximum junction tem
perature and the operating temperature range. These 
values should be used in applying the Pd-Ta characteris
tic (thermal derating) curves. 
Since ICs are designed with adequate consideration 
given to inherent thermal balance, in many cases, 
although no problem exists with actual circuit operation, 
even though overly adequate heatsinking is provided in 
an effort to assure the inherent performance characteris
tics of the IC, under actual operating conditions such 
margins do not exist. For example, regardless of how 
large a heatsink is provided, adequate cooling will not be 
achieved if it is not tightened down sufficiently. Also, if 
the surrounding ventilation is insufficient, the IC will con
tinue to rise in temperature, this point as well being one 
deserving of the attention of the circuit designer. 
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~-=t-~~0:>1J,Mft, i!ffift1, ~•ftt/99 ti' ':-::>n, ~-=t

flMM:x~9 .Q .::.- :::nt, ~~ll~~fl::"'-O:>Mlitl'&> fJ ;l:;9 o 

~~Hi,t, z.? lt.:.::.-.::z_',:MJit l, 1J'M~-=t-flBQ'1.o:i~~': 
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::1"- I'', 'J- Fv.A!lmc11'1::1"- F, Pi:t.&Jfir,:;/ttHJ\:~ 

t.f<YJIJ ;1;90 ~ s':z.o:i!lc', 1c~i:11,:s1,'Ttfill1J,M, 

i!JfiO) ~.::. 7 7 'Y 1- J'i":; '7- :/' f ml~ l, Spin t.J> S 40pin 

;l:; l' 0) IC f Z. (7) ~ .::. 7 7 'Y I- J '\»:; '7 - ;:/'':Mil <It) S n .Q J: 

? ';:: l;I; lf.:o 

~:!H±l" ,;!:, Z. (7) ~.::. 7 7 'Y I- H 'Y '7- :":/o:JP5H1J; f MFffi t 

l ;l:; l t.:: 0 MFffi0:>1C,:s t,' T t, 1iE:*o:JDIPffi~LfSIPffi 

0) IC t l'iil:tio:i~~9Mi\'ttO:>f*M: t ~t, 'f~f!i·ti f 1:l" l T 1,' 

;l:; 90:> l', Z:::'~l[,' l T Z:::'{'i!fflt,' t.::t.:' Lt;!; 9 o 

* t.::~Ul",;!:, MF11i1c,:s1, \ T t, Eliil~~fl:;,:MJit l 

T, 7-1:::'>7'~Lf:::i/77'2!.~f~~ilT.t3fJ;l:;9o 

e MFjf~O)!fij~ 

~= 'Ti7'1H 'Yf+f'f1 
I~ 'J 'T- :Jjf~j;I( 77'J" /71/ /71/ ~7,:;/ 

(MFJl~t;I:) (DI Pliml (LFJl~i:;I') 

~ ~ ~ A R 0 

1j\!l,\11t © x © © 

)'fjf~ft © x x © 

ffi::ft © x !::,. © 

~il'ttf!ilfil © © © x 
f~flltt © © © x 

lll/t&\, '1i* © © © x 
~Jl:li:l'~t& © © © x 
i\\!l:li:l' I';t; 0 © © x 

ti~::::J.A" 0 © © x 

e MFff~O:>ri:llM#.\ 
~IW7~/fMh~t~~t.~~T~$W*~<~.Qo:J 

('(j:~. 

nM~$fO:>tO:>T~~~*~~-d&,ij;l;9d, W7~ 

/T !UJ!1Ct1~':fi -:i T t,' .Q ;1"-1 \- :::i - I- O:>ffiifJiO) ,¢,;: '\"> 

MFffi-r1;1:1~':;'7-V' (f!<\ij~H-Jv i''flB) O)""f"'-~*O)!Jic 

**'~11- :..- f rm< z. t n''l" ~ .g z. t ~ c' H?t~e'i!,::4tit9 
n,i', fO).,HrfM:~IJ;l:;9 0 

High-density packaging is strongly requested for elec
tronic parts as the electronic equipment and devices are 
made to smaller, thinner and lighter constructions. 
Our company has been making efforts to develop smaller 
electronic parts to cope with these trends and are sup
plying various small electronic parts to the market. Typi
cal chip parts in this category include minimold transistor, 
minimold diode, leadless diode, leadless rectifier diode 
and the square plate type chip resistor. Recently, super
small, thin miniflat package IC products have been de
veloped thereby successfully housing the IC from 8 pins 
to 40 pins in this miniflat package. 
This miniflat package is named Model MF. Model MF IC 
also retains the same electrical characteristics and high 
reliability as the conventional models DIP and SIP, avail
able for satisfactory applications by the user. 
Our company is also developing taping and container 

pack also with Model MF IC to match automatic mount
ing. 

• Features of Model MF 

Package shape Minillat 
Dual Zigzag 

Bare 
(MF) 

in line line 
chip 

(DIP) (LF) 

~ A R 0 
Features 

(F ea tu res) Small © x © © 

Thin © x x © 

Light © x !::,. © 

Guaranteed 
© © © x performance 

Reliability © © © x 
Handling © © © x 
PCB assembling © © © x 
Assembling method • 0 © © x 
Overall cost 0 © © x 

•Problems of Model MF 

(1} Will dimensions become larger than with bare chip? 

Outer dimensions themselves are of course much differ
ent. However, the difference becomes very small after 

considering that, with bare chip, overcoat area is re
quired after assembling and, with Model MF, the wiring 
pattern of several pins can be drawn under the package 
(Resin mold part). 
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(2) tMJi.lGl;f;N 

tM!i.lGMHt l.,T, i.IE:*l7)DIPff~~SIPff~T+~t:•*ll7)~ 

.Ql;f*'f f fieffl 1., n' 19 o 

(3) ~@11$ 

~@1.J$t;I:, •*.ll7) ~ .Q DIPmJ.,Z ljSIPff~l7) ICfJ: 6 lft: ~ 

.::::.-=t-Jt.- F l-7/".}::<.'.;lfJ:c-Z:·!g-::it.:~@~iil\jt&~fli'<~iE 

~::<.-TL. fi*ffl [., Tl'19 (Fig. 2 ~ft~lo 

(2) Are package power smaller than Model DIP? --

There is a difference with a single producting unit. How
ever, the IC of small signal system can be handled in the 
same grade because, after packaging, heat is dissipated 

from the pins while heat resistance can be reduced be

cause of PCB material, thickness, pattern layout and 

packaging density, etc. 
(3) Is reliability (particularly moisture-resistance) inferior 

to Model DIP? ---
Slight reduction in moisture-resistance cannot be denied 
because of compact and thin resin covering. However, 

no vital affect occurs because the resin is satisfactorily 
proved as being used as component material in Model 
DIP. Where higher reliability is required, cleaning and 

overcost, after packaging, can completely match the re
quirement. However almost no overcoat will be required 

in considering the operating environment of electronic 
equipment and devices and the reliability normally re

quired. The model can be used as it stands. 
(4) Is assembly work more difficult than DIP? ---

No. MF can be subject to reflow or soldering with a sol
dering iron and even direct dipped soldering with a sol

dering bath after temporarily sealing with adhesive, etc. 
In addition, MF is provided with very high resistivity 

against heat shock at soldering. 

e Structure and manufacture of Model MF 

(1) Structure 

Referring to Fig. 1, the IC chip is mounted on the island of 

the metal frame locatd at the center, then connected to 
external terminals from the electrode pad of the chip 

using gold wires. After resin-molding these elements, 

the external terminals are cut, bent and formed. 

(2) Structural materials 
Structural materials in use have been satisfactorily 
proved with the conventional models DIP and SIP. 

(3) Method of manufacture 
The method of manufacture is use with Model MF has 
been completely proved by the conventional models DIP 

and SIP and other minimold transistors, while employing 

excellent quality control system (see Fig. 2). 
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3. IC 7- "; /~5JIJ (EDS) 

4. IC 7- ·;1 /~M'l!l: 

8. DBM'li 

10. W.BMJ: 

11. lfitBlltt.il: 

15. 91-UMJ: 

16. tUP 

17. ~~PM'li 

20. 0/SM'li 

21. H·O/SM'l!l: 

23. ~·11:M'li (FT) 

24. '21~-~ 

25. l±lwM'!!i: 

26. :Jf:ltll1~f.ll.'11:~tt 

27. 1JF:~·1±1w 
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Fig.2 

e Guarantee of reliability 

MFJl~IC0)1~ijj'lil: -:n \TI;!:, ~~O)DIPm t ~t!AO):lf:ji(~ The reliability of Model MF IC is checked and guaran
teed by applying the same regular reliability control tests 

1~mittJ.Ui\'.~ € ~tJ!i t.,, lil~ilil:WI t., T ~' * 9 o 

~,;::, MF~IC"{' l;l:/\/ 1{'f-;f Lt~O)~~· t~Jj !., "t, ·ii\: 
~1:$'C1fltT71 "J l::"/1"ni*l:J:•J, /\/1l'f1tt (/\/ 

1fiitHl H'T'J -rt>•€> ~1J!i9 ?> t:;: c O)i:Ji: € t., n' * 9 o 

t:;: !l, &.•ilil:ll.~~:1Cl 1" 7.L..&t1PlJ'~*'l:iF:£~';::? ~' T 
1;1:45~ -VO) r &.Jt1*ID£iit~:to 1" 7.t..&t1~111n11:it~ 
ilJ € C::~lff! ( ff.~\, 'o 

as the standard model DIP. 
In particular, with Model MF IC, the influence of solder

ing heat is also tested by dipping IC before the regular 
test (resistance against soldering heat). 

For the guality quarantee test program and the stan
dard criteria for failure, see "Quality Guarantee Program 
and Standard Criteria for Failure" on Page 45, 

64 naNrn 



t / 1) ~ ·J ? IC/Monolithic ICs 

e MFJf~ICO)-rnflittfffillif§IJ/Example of assessing reliability of Model MF IC 

BA5204F (3VA. ·:; I''*/ ffl-T .:i. 7' Jt.-H'7- 7' / /) /BA5204F (3V dual power amplifier for headphone) 
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e MFjf~IC<T.>~Jf~-ti!/Dimensions of Model MF ICs 

Fig.12 Fig.110)@$0)fji;;k 

Fig.11 

Fig.13 Fig.110)@$0)f!i;;k 

(Unit: mm) 

~JfgtUi:!-15- MF8 MF14 MF16 MF18 MF20 MF22 MF24 MF28 MF40 

nYi/iT-tt 8 14 16 18 20 22 24 28 40 -tae&il: 

e1 ~~lll!fittt:'·;tf- 5.72 7.62 9.53 11.43 -

E 'E-JI- t-:"$1i 4.4 5.4 7.5 9.4 ±0.2 

HE ~~~Ii 6.2 7.8 9.9 11 .8 ±0.3 

GE m-=t-ioc~fl\Jiti 5.4 6.8 9.9 10.9 ±0.3 

LE Ylfil'f~~ 0.3 Min. 

D ~~a~ 5.0 8.7 10.0 11.2 12.5 13.7 15.0 18.5 26.4 ±0.3 

e Yili'ft:'·;tf- 1.27 ±0.2 

Ie JJUUllH· t:' ·;1 7 3.81 7.62 8.89 10.16 11.43 12.70 13.97 16.51 24.13 ±0.12 

b m-=t-li 0.40 ±0.1 

z 'E - JI- t-:"fl6~t:ll 0.8 14 --- Max. 

A ~~~~ 1.6 1.9 2.3 2.7 ±0.1 

A2 'E - Jv F$J!J ~ 1.5 1.8 2.2 2.6 ±0.1 

A1 'E-Jv F$i'H 0.05 Typ. 

c Ylfil'f-J!J~ 0.2 ±0.05 

t m-=t-llllt.f~J ±0.10 ±0.15 Max. 

EIAJ9tlfgij[!~ * 8A 14A 16A - 20A - - 288 -

* EIAJ SD-74-2 9Hf~iic~ SC-XXX-000 
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•Methods of packaging Model MF IC 

The following methods are available for packaging 
Model MF IC, 
(1) PCB in use (including dual face type) 
Alumina substrate, PCB (paper phenol, paper epoxy, 
glass epoxy.etc.), flexible PCB, alminum lined PCB, 
etc. 
(2) Method of mounting 
Mounting with metal or air tweezers. Automatic mount
ing with air tweezers. Automatic multi-mounting with 
vacuum chuck die. 

(3) Method of soldering 
Soldering iron, thermal pressure bonding, solder reflow, 
solder dipping, conducting resin paste. 
1) Soldering iron: Model MF IC is temporarily bonded 

with flux or adhesive, etc., then soldered with a soldering 
iron with small tip using small wire solder. Small solder
ing can be ensured by lightly attaching the soldering iron 
onto the PCB, because of large heat capacity of the PCB, 
then supplying wire solder in the spot, or by using a hot 

plate. 
2) Thermal pressure bonding 1: Apply preliminary sol

der to the pattern on PCB, to which Model MF IC is to be 
mounted. Set this PCB on the hot plate and, as soon as 
the solder is melted, press the Model MF IC with flux 
coated for melt fitting. 
3) Thermal pressure bonding 2: Apply preliminary sol

der to the pattern on PCB, to which Model MF IC is to be 
mounted. Place Model MF IC on the spot and heat only in 
part with a heater block fitted for melt bonding. 
4) Condutive resin paste: Coat the epoxy resin paste 

containing silver, etc., on the PCB to which Model MF IC 
is to be mounted. Place Model MF IC on the spot and 
cure with an oven, etc. 

5) Solder reflow: Coat solder paste on the PCB to 
which Model MF IC is to be mounted, by screen printing. 
Place Model MF IC on the coated part and bond by heat
ing and melting paste by a hot plate, oven or a special 
belt conveyor type reflow oven. 
6) Solder dipping: Temporarily bond Model MF IC on 

the mounting part of PCB using epoxy adhesive, etc., 
then bond by dipping in the solder bath. 
(4) Sealing method 
No sealing, partial potting, total dipping, casting. 
1) No sealing: Is used where the IC is housed in a 

sealed vessel or very high reliability is not required. 
2) Partial potting: Only Model MF IC is coated with 

liquid resin by the potting method. 

3) Total dipping 1: Liquid resin is totally coated over 
PCB including the part of Model MF IC by spraying or 

dipping. 

4) Total dipping 2: Liquid resin is thickly coated over 
PCB including the part of Model MF IC by spraying or 
dipping. 
5) Casting: House the entire PCB including Model MF 

IC in the resin case previously publicated and charge 
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liquid resin in the paste. However, resin contraction at 
sealing may apply stress to IC self or soldered part. Buf
fer coat may sometimes be required. 

Various packaging methods are available as de
scribed above. The solder reflow method will be widely 
known because the method is very popular in the manu
facture of hybrid IC. Therefore, the following example 
shows the solder dipping method for large-scale module. 

• Solder dipping after temporary bonding with 
adhesive onto PCB 

(1) Layout of PCB 
1) No particular problems are involved on the electri

cal characteristics of Model MF IC because the charac
teristics are measured during manufacturing processes, 
like the conventional IC Models DIP and SIP. However, 
power consumption is greatly influenced by packaged 
conditions. Therefore, preliminary assessment is re
quired in packaged conditions to select PCB material, 
dimensions, pattern layout, packaging density and seal
ing method (with peripheral heat generating parts being 
operated). 

2) PCB is warped during heating stage for soldering. 
Be careful to PCB material, orientation and direction of 
mounting Model MF IC in view of the strength of solder
ing. 

Ex.: With glass epoxy which provides less warpage 
than the paper phenol. 
Orientation of mounting: Set the direction of larger war
page to the shorter side. 
Dire.ction of packaging: Set the longer side of IC to the 
shorter side of PCB. 

3) Wrong direction or angle for dipping PCB in solder
ing bath, if any, may create solder bridge or non
soldered part in the shade of molded part, so previously 
check experimentally and design the pattern. 

4) Minimize soldering land experimentally, because 
wide land excess may create the flow of solder without 
building up on the pins. 
5) Where PCB is to be fixed with screw of the chassis, 

separate screwing position from the soldered part of IC, 
because otherwise abnormal warpage may occur when 
the screw is tightened, resulting possibly in trouble with 
the strength of soldering. 

6) The pattern can be located under the body of Model 
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MF IC. However, preferably limit such a layout for low
frequency or gound pattern as far as possible. For high
frequency applications, previously check induction, etc. 

7) The side face of Model MF IC is provided with pel
let substrate from the mold or exposed cut part of the 
lead frame. Therefore, if 2 ICs are closely contacted, 
mutual interference may occur, so be careful to have a 
spacing. 
(2) Coating of adhesive 

1) Coat the adhesive of epoxy in paste by the screen 
priting. (Complete study is required for the potting 
method because the rate of discharging from the dis

penser cannot be easily set to a constant value.) 
2) The ultraviolet ray hardening adhesive is not suit

able because of a wide molding face. Use the thermo
setting type adhesive. 

3) Excessively thin adhesive layer cannot bond the 
molding face with PCB face. If thick in excess, the adhe

sive may protrude to the solder land side of the pin. Be 
careful to determine the thickness of adhesive referring 
to the thickness of copper foil and the spacing between 
pin bottom to mold face bottom. 
4) Draw the shape of coating adhesive, as shown in the 

figure, in considering the protrusion to the soldering land 
of the pin. 
5) Preferably use slightly colored adhesive for visually 

checking firm coating, or employ different optical reflec
tivity for automatic detection of mounting errors after 
completion of mounting parts. 
(3) Mounting of parts (Chip parts, Model MF IC) 

1) Do not repeat to bend the pins of Model MF IC 
because of weak structure. Bent pins may cause bridg
ing or flotation from the land, difficulty of soldering, etc., 
so be careful for handling. 

2) Model MF IC is automatically (one-by-one system 
with the air tweezers) from the IC container (tube) or tap
ing. 
3) For mounting, firmly push the IC until the pins comin 

in contact with the land, instead of just dropping the IC on 
the adhesive. If any pin floats even slightly, soldering 
becomes difficult. 

4) If Model MF IC is transferred to the next process 
while being displaced from the soldering land, soldering 
is completed with the displacement. Therefore, be sure 
to manually correct the displacement to set up the pins 
correctly placed on the soldering land. 
(4) Hardening of adhesive 

1) Dry and harden the adhesive by a heating furnace 
or oven. 
2) Required heating condition is that IC does not drop 

off during solder dipping. Therefore, complete harden
ing, as requested by the resin manufacturer, need not be 
achieved. 
3) Slowly move IC before complete curing, to prevent 

dislocation. 
4) Excess heating may oxidize the copper foil of PCB 

or pins, resulting possibly in soldering difficulty, so be 
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careful. 
(5) Automatic insertion of standard parts (if required) 
Parts other than chip parts or miniflat package parts are 
automatically inserted. 
(6) Solder dipping 

1) PCB, with parts mounted, are soldered by dipping 
into the soldering bath by means of the flow soldering 
system or dipping. 

2) For flux in use or antioxidant for the surface of sol
dering bath, use a rosin agent. Do not use chloride flux. 
3) Use a entectic .solder. 
4) Solder at 230"C no longer than 5 seconds. In order 

to avoid quick heating or cooling, apply preheating be
fore solder dipping and flow cooling after the dipping. 
The heat resistance of Model MF IC is guaranteed by 10 
seconds or less at 260"C. 

5) When soldering is impossible due to gas evolved 
from the flux, prefereably drill a gas venting hole around 
the soldering land. 
(7) Cleaning 
1) After soldering, preferably rinse to clean the· flux 

(even no-corrosive one). 
2) For cleaning, be sure to use a solvent suitable for 

flux. 
3) Before cleaning, be sure to cool PCB to room tem

perature. 
4) Preferably use supersonic cleaning unless other 

parts are affected. (Supersonic cleaning is required to 
clean off the flux permeated in the gap between the 
molded bottom of Model MF IC and PCB.) 
5) Do no rub the marking after long-time cleaning or in 

wet condition. Otherwise, th!;! marking may be erased. 
6) Be sure to dry IC after cleaning. 

(8) Coating (Sealing) 
1) Preferably apply coating for higher reliability. 
2) For selecting a coating material, be sure to consult 

with the resin manufacturer (also check experimentally). 
Some resins may absorb moisture, being affected more 
adversely than without sealing. Other possible defec
tives, that might occur, include adsorption of dust, appli
cation of stress to IC due to contraction of resin. 

3) Be sure to cure coating material completely. 
(9) Others 
Where PCB is sectioned after soldering, peels or cracks 
may occur on the soldered face because of warpage of 
PCB, so be careful at the designing PCB. 
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~UO)MFjf~ICO)/\ / 1fi.1~1'!H~filHJ:, 260°C z-10r_pr .. iJ..:i 

~T9a 

5) 77·;,t?AO)]j'A,:.J:."?T, l\/9'1t,t:lfT~~\.' 

:ij];.g-t;J:, /\/1fit,t7/ l"ili:im:.:t.i'Alt~J\:f~tt.QZ. t 
H~W L, T < t.: ~\,'a 
(7)~i$ 

1 l I\/ 1f i•HH~O) 7 7 ·;,t ? A t;J:, T ~.Qt.: tt51ti$ f ff 

\. '5i t L, T < t:.· ~ \.' (:#:Jj;j;ttT db T t )a 

2)~i$1;J:, 7 7 ·;,t? A~i$t:.}l.g- L, f.: tO) ~ .:.'~ffl ( t.: 
~ \,\0 

~~~~~TA~f~~*T~-L,k~C:~ff"?T< 

f.:'~\,\o 

~~~~$C:L,T~. MO)~A~~-lf~~n~itll8 
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~~~~~lfA<~"?kij, M~T~hk~~T~~ 

fZ.9.QC:, ~~lf~~.Q.:.tlf~ij*90)T.:.'~•<~ 

6) )1ti${~1t1Z'T~ti L, T < t.: ~\,'a 
(8) :::i - 7 1 / ~7' (!hi:.) 

1) f~ijjtt f~JI: L, T, T ~ .Q t.:'tt :::i-7 1 / ?f MEL, 

T < t.: ~ \.'o 

~:::i-71/?tt0)~2~~k"?T~, W~~-h

t+73-t:.H-S.g-t.>-t:tT < t.: ~ \, '(~~~lf'1iH+73-ii~la 
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)2!:1:.~~- f~lt f.: IJ, (;f .:_ IJ f P,!l~9 .Q .:_CI:~"? f.: IJ, 

w~O)U*fflt:.J:.111ct:.A "1.,;A ua~.Q:ij];.g-;1f~ 11 *9 o 

3) :::i -7 1 / ~itt0)~1t ltii~t:.ff ") T < t.: ~\.'a 
(9) fO)ft!i 

-:t 'J :..- i-at.& t 1\:..- 1i·1-t1H~t:.11,iq 11 9 .Q e: ~, a'.&O)f 

IJ ~CI: J:. "? T, I\/ 1fitltiml:.fc~~'\"'? 7 "J? ;1Jf1=_f .Q 

.:. t ;IJ~·~ IJ ;!: 90)T, -~~lmPift:.+73-~J! L, T ~'5\.' T ( 

f.:' ~\,'a 

e MFff~ICO)ff!JJl.t.<T.>i:ta 
(1) $'1£1f~:g 

M Fff~IC0)~£1f~:g t;J:, t~~O)DI PJf~:&tfSIPff~IC0)$'1Aff~ 

:gt:.~ t,; T 231'.l T \.' * 9 a t.: t.: L,, ff~:g O)*/% 1:., MFff~ 

t~t.>91!11illci5-"F"titllc 1., n' * 9 o 

1§~ : DIPff~:& tfSI Pff~ 

BA4558 

(2) Yiffi-Ti!'iCii' 

MFjf~ 

BA4558F 

~-i±~O)MFjf~ICT~ "? T t, t~~O)DIPff~O) tO) C:Yiffi 

-Ti!!icii'1Jf~.Qt0)1Jf~1a9a •ittt, ~itltO)r,,imt.:1t 

e Precautions for use of Model MF IC 

(1) Designation of product 
The designation of Model MF IC is specified in the same 
way as those for standard models DIP and SIP. Note that 
an abbreviation "F" is added at the end of each model 
name to represent MF. 
Ex.: Models DIP and SIP 

BA4558 
(2) Pin layout 

Model MF 
BA4558F 

Model MF ICs of the same specifications may provide 
different pin layout from the standard model of DIP. Be 
sure to check individual specification for manufacture, in 
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l' 1J < , 1h t'1~~1J0:>NPl.A 1HlB'l' .:'Iii~< tc.· ~ 1, 'o 
(3) ff~t\:-ti!O:> 1Hltt 

Fli!-1HlO:>MF:lf~ICl'di>-:> Z t, =F-2i1:$:;< -:h-t:J:-:> Z, 

~-~~~0:>-;t)!, ~TO:>~~*l'O:>-ti!, ~TO:>~~. 

~TO)!JiifW1J.Q;ij]r€;-ifcli> IJ *90)1', iiJll~tJ~HIJ;J:!iffll' 

~ .Q1~11-:..-t:~gt 1..,z .to<.: e:1f~*n *9 o 

(4) :Q'l;k'.lE~. ~~AM~tt 

MFff~ICO)~:;k;E~, ~~l'l~~~ttiJ c O)~d.l"n tt, DIPff~ 

J.iHfSIPff~ICC::Flil 151.'90 

(5) '~";lr-'./'WJ- (ff'f,\U~~) 

MFff~ICO)ff~m~ti, DIPff~.:&tfSIPff~O)ICl:J:t~z 1J1 ~ 

(1Jij*9W, •&t\:Wl'~. ~T~sa~~O)•tt~W 

:;k~(tJ.Q~~. ·-O)~*J:ij:;k~<~tt.Q.:C::Wl'~ 

*90 tJ.tJ, •&t\:W~J:-:>Z::.k~<~~~ti.*90:>1', 

di> s tP 15 ~-~0:>ttMttt:"?1,' Z, •&t\:i~l'+711Jlii~~ 

ii'ifhWJ:C: 1J IJ *9 0 *f::., ~mJ).,l!Jl(;:£-:5~Fig.141:J: IJ 

7-'1 v-7-1 /~igflH:ff-:>Z( t!.~1,'o 

- 100 
~ 

ii' 80 

~ 60 

• ""' i.i41 40 
~ 

20 

~ 
~ 
~ 

I ~ 
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OOll!li.ffil.Jt: Ta (0 0) 

Fig.14 

(6) J\/~1-Ht 

1) /\/~IJ7D-)!(;:J:.Q~*· Fig.151:1f-9).,l!Jl/ 

D 77'1 JL-~ El~ C:: I_, Z .:'fil!ffllJI\,' * 9 o 

TIME (s) 

Fig. 15 

2) J\/~71 ·:i/l:J:.Q~*• l'~O:>lemli*.11'1'~9 

t!. tt~R#rail'ff-:> Z < t!. ~ 1, 'o 

addition to the matter of front or rear mounting. 
(3) Compatible shape and dimension 
Each semiconductor manufacturer may provide different 
design even with the Model MF IC of the same specifica
tions, in terms of dimensions on the mold face, pin length, 
pin spacing and pin width. Therefore, preferably design 
the pattern as commonly applicable as possible. 
(4) Maximum rating, electrical characteristics 
The maximum rating, !31ectrical characteristics, etc., of 
Model MF IF can be selected in the same way as models 
DIP and SIP IC. 
(5) Package power (permissible loss) 
The permissible loss of Model MF IC becomes smaller 
than those of models DIP and SIP IC. However, in pack
aged conditions, heat dissipation from pins to PCB be
comes larger. Therefore, the permissible loss can be 
made larger than that with a single body. In addition, the 
loss is greatly influenced by packaged conditions. Con
sequently, preliminary check with actual package is re
quired to test actual heat dissipation efficiency. In addi
tion, be sure to circulate derating referring to Fig. 14 and 
particular ambient temperature. 

(6) Soldering 
1) When you use solder reflow method, use the 
temperature profile show in Fig. 15 as a guidline. 
2) When you use solder dipping method, finish working 
as soon as possible keeping the follwing limit ranges. 

Condition 

Process Max. 
temperatur 

Time Temperature range 

Preheating 
1so·c 60sec 140±1o·c 

section 

Solder bath 260°C 10sec 240-260°C 

(7) Cleaning 
1) Use a detergent other than chlorine base ones 
(chlorothene, trichloroethylene, etc.) which, once used, 
enter in the devices and react with water creating crro
sive gases such as HCI, thereby moisture-resistance of 
the devices may deteriorate. 
2) Recommeuded conditions of ultrasonic cleaning are 
as follows. 

Frequency 
Uitrasonic 

Temperature 
output 

Time 

27-29kHz 300W- 30°C(Max.) 30sec(Max.) 
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~ 1~ 
Ml.II ti 

MAX iJi\/l ~ rai ~ ll ti 

.:y ~ ll6 1so·c 60sec 140±1o·c 

J\/:ji'fl! 260°C 10sec 240-260°C 

(7) ~11; )~ 

1) ~1\;i~~H;J:, ijtl!H~~~J (?DD i! /, I- 1)? v / 
~) ~~ffl99t~T-i:J:i,:f~.At.,, *t&JiDl.,HCl~O) 

a:&:tt:ff .AH~~~ -it, it~tt~ftO)s-t ntfdi> 9 t~ Isl)~ 

ffl I., tJ c \ \.' < f!:_ ~ c 'o 
2)~--~~0)m~•~~T•~~9ts~1.'9o 

27-29kHz 300W P.L.I:. 30°C (Max.) 30 f.JI (Max.) 

(S)it~tt 

MFJl~IC\.' ,;1:, ~~O)DIPff~.&tfSIPff~O)IC t.!Ux I., l, m 
Hlill!j ~ ~9f.flB~llff t.J• S 7 ·:; :1t -z.'O)~g'4!£t.f~.lic';: t t.J1 S, 

it~ttO)aWK~1.'~~W~~t9. 

~UO)MFff~ICO)ifii;lli'ffittti, -y~O) t ~ IJf*~iE I., "le' t 9 o 

:tv ")-;., ""? ·:; n : ~~EE. 2~a::. 10oa\¥r .. i 

~i!i~i!1Hil:ili[ : +65"C, 95%RH, 1 oooaifr.,i 

~j!i~),'Uhi'F~ill : +85°C, 85% RH, 500aifr.,i 

~*:lE~~EE1' 17" A. i:~:1.rn : 5ooaifr.,9 

(9)7 ~ - ~ /'1~ilffO)ff~;jj,'.*1lffl 

MFff~ICti, 9f.flBY:ffiT-~7J·:; j-A;"/ 1"7~-~/'~7'1.,ZC' 

t90)1.', ~Sififil;T~. /\/~;tf,HJ"ttO)ilfit.J1 S, ll!Hf~ t., 

~'.i'.ffHfi'tJ iJc 'J:? ii~ t., l" < t!. ~ c '• 

Oolf*~ 
~UO)Mfff~ICO)$'f.flBmT-,i, I\/? ;t. ·:;~~JI Hi§ t., l" 

c'9t~lsl), .ti!:~ttJ/\/?fttttt, fJiH'.J:ttH:j·t.,n,t9t.J", 

T~[!i'BIHJO) iJ 9"" < ~i!ii:ilic '~:Ji: t., t~~;aM:f*if t., l" < 
t!.~c'• 

i..!ili: 0-30°C 

)~fl : 75%RHtff 

tt~. f¥"!fllJJr.,ii:-::ic'l"5t.Att, 5t:±l t.,O)JIDJfi"~sl.Hc' 1., 

t9. 

(8) Resistance to moisture 
In the critical test for resistance against moisture, Model 
MF IC becomes slightly inferior to standard models DIP 
or SIP IC, because of thinner resin thickness and shorter 
distance from external pins to the chip. 
The following moisture resistance is guaranteed for our 

Model MF IC. 

Pressure cooker: Steam pressure, 2 ata, 100 hours 
Resting at high-temp, high humidity: +65°C, 95%RH, 

1,000 hours 
Life of high-temp, high humidity operation: + 85°C, 

85%RH, 500 hours 
At Max. rated voltage vias: 500 hours 
(9) Retention of forming pin shape 
The external pins of Model MF IC are cut, bent and 
formed. Be sure not to rebend or deform the pins, other
wise strength may decrease while advancely affecting 
solderability. 
(10) Storage 
The external pins of our Model MF IC are treated with 
solder metal, aiming at excellent solderability and shelf 
life. However, store .the IC in dry room-temperature loca
tion within the following range. 
Temperature: 0-30°C 
Humidity: 75% RH or less 
Be sure to apply first-in, first-out to stock items. 
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e QFP ~ IC 0)1l!.llLl:.O))ia 

(1) /\/ 1ff•Ht 

1) /\/1f•J71'.::J-)!!;::J:.Qfl*, Fig.16l:ff-"95Jlll'.7' 

a 7 7' 1 Jv~ §~ t l/r .:'1l!ffllft1,' * "9 o 

TIME (s) 

Fig. 16 

2) 1\/~71 ·:t7'1:J:.Qfl*, f~fflMl:~!li~-tt-r.:' 

{~fflJ~1,' *To 
1\/~71 ·y/0)*1*: 2ao·c -r: 1otJ>~p;i 
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~~oo~-ru, ~-~~~~O)•tt~ ~5Jl~®~s 

It .Q~ifl7!t)lfi1, 'f.: ~ :t: To 
J\/1f 1J 7 a ~)!1;::s1, '"l t, ~1.iI'i~ .A.ti..Q z.. t 'lfiiJ 

ljg7!~t\.lfjftij@\,'f.: ~:t:"'to 

(2) I~ •y 1r- VO)llht~ • #~lfl 

1) ~ill*f!tl;:: cl: .Qllht)IItf 0.15%PJJ:.1;:: f.t.Q t, ? 7 

•y? ;lf~~T .Qs-t ti.ff~ I) ;t: 9 0 
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~ 
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TIME (hr) 

Fig. 17 tN:i'S~f!f-l!AlliI. (QFP 64pin) 

(3) ~7 { l~·y ?'al~ 

H·y 1r-V? 7 •y? Hti <'t.:11>, ~1.i~)R7!'ai~ ~t.: ~7 

-11~-y ?'ai~t .:'fflt ~ n'* To 
1) 00!~{~ Ii, 1 l!;rai~p;i 1;:: ;:' 1l!ffl < t.: ~ 1,' o 

2) OOt>H~l l!;r.l'JUl~~t.:tO)l;t, 12s·c-r:5Pifrai0) 

""-~ / ?~Dlfi0){~;:'1l!ffl ( t.= ~ \, 'o 

• Precautions for working QFP type IC 
(1) Soldering 
1) When you use solder reflow method, use the 
temperature profile shown in Fig. 16 as a guidline. 
2) When solder dipping method is used, dry up de

vices before soldering. 
Solder dipping conditions: 10 sec or less at 260°C 
Drying conditions: 5 hours at 125°C ± s·c 
Time for devices allowed to stand after drying up 
: 1 week or less 

Note) If moist plastic flat package devces are sudden
ly given thermal stress by dipping in the solder, pack
age cracks may possibly occur. Moistening may prog
ress even when devices are allowed to stand at normal 
conditions of temperature and humidity, because of the 
characteristics of the mold resin. 
It is also recommended that a drying process is taken 
also in the solder reflow method. 
(2) Moistening and drying up of package 
1) IF moisture content becomes larger than 0.15%, the 
package may possibly be cracked. 
(3) Dry-pack package 
Dry-pack package, packed in dry state, is also avail
able to prevent cracking of the package. 
1 ) After unpacking, finish soldering the devices within 

a week. 
2) Once devices remain to stand longer than a week 
after unpacking, bake them for 5 hours at 125°C before 

soldering. 
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• 77·~ l-/~-;r'J"-~(1,)-·/j)i 
(1) *H ·~ 'r- ~ ;:::'. t O)tiilU~•:n5*:&tFl±lili.imU 
l~-:;'r-".J ~ at -n ii 

~'j·(/l1?~ 
~ tt ll/'11'111'/";, 1J 7C-it V.P.Sl 11/'IC:"C 

MF- 8 0 0 0 0 

-14 0 0 0 0 

-16 0 0 0 0 

-18 0 0 0 0 

-20 0 0 0 0 

-22 0 0 0 0 

-24 0 0 0 0 

-28 A 0 A 0 

-40 A 0 A 0 

MFS-16 0 0 0 0 

-24 0 0 0 0 

GFP-32 A A .c:.. 0 • 
-44 A .c:.. .c:.. 0 • 
-64 x A A 0 • 
-80 x .c:.. .c:.. 0 • 

0 : {fJ!liiJ, L>. : IJlf{fJ!liiJ, X : {fJ!l:;i:;iiJ, • ~7 {If·~ ~~-~l<fO) 
ft.1)1) 

(2) ~atn5!t:.t:>tt.QttJtiltl 

1) /\/ ~71·;.i1't:J: .Qtl* 
:tvt:- i- 1so·cxsotJ>P.LI:. 

71·;.i1' 2ao·cx1otJ>(Max.) 

2) 1)70-t;:J:.Qfl* 
1~·;1 'r- ~~iii 24o·cx1otJ>(MF Type) 

230"CX10tJ>(QFP Type) 

3) V. P. S;it:::J:.Q:tl* 
1~·;.i'r-~~iii 21s·cx3otJ>(Max.) 

4) /\/~:f-Tt:::J:.Q:tl* 

•J - t:f!Riltl 2ao·cx1otJ>(Max.) 

3l.~3so·cx 3tJ>(Max.) 

• Methods of mounting flat package 

(1) Recommended methodes of mounting each pack
age and shipping status. 

Package Mounting methodes 
Dry-pack 

Shape Solder dipping Ref low V.P.S 
Soldering package 

iron 

MF- 8 0 0 0 0 
-14 0 0 0 0 
-16 0 0 0 0 
-18 0 0 0 0 
-20 0 0 0 0 

-22 0 0 0 0 

-24 0 0 0 0 

-28 .c:.. 0 A 0 
-40 A 0 A 0 

MFS-16 0 0 0 0 
-24 0 0 0 0 

GFP-32 A .c:.. .c:.. 0 • 
-44 A A .c:.. 0 • 
-64 x A .c:.. 0 • 
-80 x A A 0 • 

O:Applicable, A : Conditionally applicable, X : Not applic
able, e : Prefer dry-pack package. 

(2) Recommended temperatures for each mounting 
metbod. 
1) Solder dipping 

Preheating 150°CX60sec or more 
Dipping 2ao·cx1osec(Max.) 

2) Reflow 
Package surface 240'CX10sec(MF Type) 

230"CX10sec(QFP Type) 
3) V.P.S 

Package surface 215°CX30sec(Max.) 
4) Solder iron 

Lead part temperature 
2ao·cx1osec(Max.) or 350°CX3sec(Max.) 
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·~~mlili 

m:t±-=> if1:5F L.t.:~~lf~®C'~.A ~ -tt-r1. 't.: tc.1. 'Z 1., * -r 
tf, l3ti:llli.AO).:.'~tjiljj0)~1: 1;1:, ~\H±;t C' srRi1. '"2i- t.>tt < 
f2_ ~ \, ' 0 

s~•O)~*~.g.~~~~m®fMWl;t9o 

(1) 7 .:z. -:7':::i /77~~ (MF) 

7'7 7-7 ·:; 77 .:z. -7' (<$~~.IJ:.~J!) l:~91J~d.>9.Q1:i~ 

(.lj!fii : mm) 

Yiti-T:I!: 
:::J/77'1°$ :::i /77Mlll <7):1ltl 

AXBXC(mm) (11) 

Spin S X 4 X2SO 50 

14, 16pin SX4X2SO 25 

1S, 20pin 9.6X4.5X400 25 

22, 24pin 9.6X4.5X400 25 

2Spin 12.6X 5 X400 20 

40pin 15X5.3X430 15 

(2) 7-t:/7~~(MF8~24pin) 

MF1f~ICf:f01ilf7-/C'fi1ilf l, Z. tl.f IJ-Jvl:~l.'f.:1:i 

4.0 

(.lj! fit : mm) 

Miniflat IC 

Sprocket hole 

Base tape 
(nonadhesive) 

Quantity 2 000 pcs/reel 

• Packaging Forms 
The IC is currently supplied in any of the following pack
ages. However, please feel free to consult us if you have 
plans for automatic insertion. 
We are ready to study packaging forms suitable for your 

particular requirements. 
(1) Tube container package (MF) 
The components are carefully arranged in a plastic tube 
(antistatic. treated). 
(Unit: mm) 

Number of pins 
Container dimensions Container of units 

AXBXC (mm) per level 

Spin S X 4X2SO 50 

14, 16pin 8X4X280 25 

18. 20pin 9.6X4.5X400 25 

22, 24pin 9.6X4.5X400 25 

2Spin 12.6X 5 X400 20 

40pin 15X5.3X430 15 

(2) Taping package (MF8-24 pins) 
Model MF IC is bonded with adhesive tape and wrapped 

onto a reel. (Unit: mm) 
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(3) I/;J{.7.7-1::0 /?~1,l.t (MF8-16pin) 

;t-'-7·:.t t-~;1;<7)7-:1': MFJf~ IC f.A.fl., -JJl\-7-/<: 

Mf 1..,z, Z.:tif 1J-11.-':~~'t.:n~ 
P, 

(Unit: mm) 

MF8 MF 14 MF16 

A 7.0 ± 0.1 7.0± 0.1 7.0± 0.1 

B 5.7 ± 0.1 9.5± 0.1 10.8 ± 0.1 

Do cl> 1.5 ::f:::g-1 cl> 1.5 ::f:::g-1 4>1.5 ::f:::g-1 

D1 cl> 1.5 Min. 4>1.5 Min. cl> 1.5 Min. 

E 1.75 ± 0.1 1.75 ± 0.1 1.75 ± 0.1 

F 5.5 ± 0.1 7.5 ± 0.1 7.5± 0.1 

Po 4.0± 0.1 4.0 ± 0.1 4.0± 0.1 

P1 8.0± 0.1 8.0 ± 0.1 8.0± 0.1 

P2 2.0 ± 0.1 2.0 ± 0.1 2.0± 0.1 

T 0.3 0.3 0.3 

T2 2.0± 0.1 2.1±0.1 2.1 ± 0.1 

w 12.0± 0.3 16.0 ± 0.3 16.0± 0.3 

T(Max) 

11 

CD 

(Unit:mm) 
Tape 
Wide A B c D E w I T(Max.) 

12mm 330Max. 50Min. 13.0±0.2 20.2Min. 1.5Min. 12.4:!:~ 0 3.0±0.5 20.4 

16mm 330Max. 50Min. 13.0±0.2 20.2Min. 1.5Min. 16.4:!:~ 0 3.0±0.5 24.4 

7"'-Jv 

J:./Jlol 

"~ ~--·--------·<., \ . .,~ 

\ 

7"JJ... 
Quantily 2500pcs/reel 

(3) Emboss taping package (MF8-16pins) 
MF type IC is put in the pocket of a tape, sealed with a 
cover tape and wound on to a reel. 
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(4) t'f. v "J I- '2!~ (QFP) 

@~©75'll-'r-~~-~TAh, thifflh~~~~ 

i.t 

~'TIX 'r-Atj-$ AXB (mm) HiM3t~•Jftfl CMl 

QFP 32, 44pin 216X116 50 

QFP64pin 256X116 50 

QFPBOpin 256X116 50 

• •1:1:11;:~ l,, "t'©.Bl'il. \ 

::ifs:~©? '5, 9~00~tt.:~H19i-OOWJ.b'l!fJ1$':::iE:iY.> ~~IBM~ 

11f (x1.t~~> 1::ai~lft ~ t© itilil:l:l-t ~~;g-1.t, 1ii1$1:: 

~-:> < tilil±lffRJiJ"ih~"Z'"t o 

~1Hi.=io/ 1J ~·:;?IC f/l£1.t, ~~~l!fl::fii~ L,t"tt.l'"', 
-$·~~~t~taijt"to~~~~8tl,,T~. ~tl 

og~\U.!!~1::srRi1.,;g.-tt< t~~"'o 

(4) Pallet package (QFP) 
ICs are arranged in a hard flat case and stacked. 

Number of pins 
Case dimensions Number of units 

AXB(mm) per level 

QFP 32, 44pin 216X116 50 

QFP64pin 256X116 50 

QFP80pin 256X116 50 
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i: J IJ ~ ·~ ~ IC/Monolithic ICs 

ic~O)~~/ Symbology 

Symbol Unit ~ 3 Description 

AMR dB AMtlPEE.lt AM rejection ratio 

CB dB 7-v:..-.t.Jr-1{7;..,7, Chann-el balance 

C1N F J..:h3I Input capacitance 

C1p F mlJJ..:h3I Parallel input capacitance 

CL dB ::\'- -\' IJ J' I) - 'J Carrier leak 

CouT F lfl:h3I Output capacitance 

CR % :\'- v :17 v-i..-:..-:; Capture range 

CT dB 'J Cl 7. t- -'J v-"'JI- Crosstalk level 

fcH Hz iii~(.,~ lliJi!ililllft Higher cut-off frequency 

fcL Hz fli~ (.,. lliJi!ililllft Lower cut-off frequency 

Gvc dB llllliilH'IEE:flJm Closed loop voltage gain 

Gvo dB mlliilHtEE:flJ~ Open loop voltage gain 

hFE - I ~ 'J 11 ft!i!!ill illf:ilitliilf! (Common-emitter)DC current gain 

lceo A ~v'J1l[,•IJitillf(I~71lmJtt) Collector leakage current (emitter open) 

ICEO A ~ v 'J 11 (., • llitillf ( "''- .Am!ttl Collector leakage current (base open) 

Ice A liili!tillf Supply current 

IF A 11n-1a.1tilll Forward current 

l1N A J..:h11illf Input current 

l1L A o- v-"'Jl-J..:h11illf Input low level current 

l1H A "" v-"'J'-J..:h•illf Input high level current 

IQL A o-v-"'JHl:l:h•ii Output low level current 

IQH A /\-( t,.."(Jl-lfl:h11)Jlf Output high level current 

loM A •* 1±1 :h tlii Maximum output 

louT A lfl:h11illf Output current 

la A -~~~-ii Quiescent current 

IR A ~nia.11Ul Reverse current 

I sink A :;t:..-'Jtilll Sink current 

lsource A ~-7.tilff Source current 

I surge A i.t-:Jtilll Surge current 

t..f/f % Ji!ililllft~lb$ Normalized frequency drift 

Pc w ~ v'l 11Hl!I<: Cilllttt:hl Collector power dissipation (power consumption) 

Cfii:iE:O)tt~f!l'I'.', ~ v'l 11tlft,:s~'T (the power dissipation at the collector junction at a 

il!lftt" 9il:ht!il!I<:, M!!:Mift*:iE:mO)ffl,:s specified cooling condition, the maximum allowablevalue 

~,T,;t-tO)Jl*ffi!l!fi) in absolute maximum ratings) 
pd w ffi!l!t!il!/<: (Ji!ill!lli&Jf25"C,:slHA*il!lfft Power dissipation (maximum power consumption at 

:hl ambient temperature of 25"C) 

Po w lfl:ht:h Output power 

PoM w :&*lfl:h11:h Maximum output power 

PouT w :iE:ml±l:ht:h (THD=10%) Rated output power (THD=10%) 

Rg Q f~~i.!ltf!Uli: Signal source resistance 

R1N Q J..:h:titt Input resistance 

RL Q jljlij:titfi: Load resistance 

RNF Q !JilM:titt Feed back resistance 

RouT Q lfl:h:titt Output resistance 

RR dB IJ ") :f JI-~~$ Ripple rejection ratio 

Sep dB 7- -t> :..-.t.JHzl~v-:/ =i :..- Channel separation 

SIN dB fS~MMfi.lt Signal-to-noise ratio 

Ta "C Ji!i.11!11~.ll Ambient temperature 

THO % ~~i.Ulilll~$ Total harmonic distortion 

Tj "C tlftl'lllillf Junction temperature 

Topr "C lbf'l'~Jlifil!ll Operating temperature range 
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i: / IJ ~ ·1 '/ IC/Monolithic ICs 

Symbol Unit pg ~ Description 

Tstg 'C fiff:~lllHI Storage temperature range 

Veso v ::::iv? 9 · -"''-.Aflll~E£ Collector-base voltage with emitter open 

Vee v 'llUUIE£ (~~1fi:*::lE:m.lf!H:~c.AVn'9fiB Power supply voltage (The value shown in the absolute 

~;t. Z.O)fU:H.:l TFP:IJOT9C:1Ctf®:\l"t9 maximum rating ta.ble represents value at which IC may 

t,;'€i'tfilb9.:: C: ft~T 7-i.) be destroyed if it is exceeded) 

VeE(sat) v ::::iv? 9 ·I.:: ·;1 9~fatE£ Collector saturation voltage 

VeEO v ::::J v '7 9 • I _:: ·;1 9 fllltE£ Collector-emitter voltage with bace open 

V1N v .A:htEE Input voltage 

VNIN v .A/JlUUttgtE£ Input noise voltage 

VNo v t:1:11J•gtE£ Output noise voltage 

VNP-P VP-P /fJt.-.A•gtE£ Pulse noise voltage 

6. Vo/lo - t:l:I :h tE£~ f.f~:lE:ll Lood current stability of output voltage 

6. Vo/V; - t:l:l:htEE.A/J~:lE:ll Input voltage stability of output voltage 

/:,. Vo/T - t:l:I :h 'iiEE~ll~:lE:ll Temperature stability of output voltage 

Vooe v t:l:l:h~iRillttEE DC voltage at output terminal 

VoH v "1 v«Jt.-t:l:l:h\iiE£ Output high level voltage 

VoL v [J--: v /'\Jt.-tf:I :htE£ Output low level voltage 

V1H v 1\1 v-"''Jt.-.A:htE£ Input high level voltage 

V1L v a - v-"''Jt.- .A/J\iiEE Input low level voltage 
VoM v ~:*:t:l:l:htEE Maximum output voltage 

VouT v t:l:l:htE£ Output voltage 

VREF v ~iU~E£ Reference voltage 

VRR v I) ·y :t Jl/~EE Ripple voltage 

Vsurge v -tt 1viiflm:1JatEE Applied surge voltage 

VTH v .A v ·;1 ~ =i JI.- FtEE Threshold voltage 

Z1N Q .A:h1 /l::"-51'/.A Input impedance 

ZouT Q t:l:l:h1 /l::"-51'/.A Output impedance 

• $11" -vl81ttr.lfna~/Timer Circuit Symbology 

Symbol Unit pg ~ Description 

BVeso v ::::i v-7 9 · -"'·-.Arai~ij;;tEE Collector • base break down voltage (emitter open) 

BVeEO v ::::i v-7 9 ·I.:: ·;19r.!l~1;J;:tEE Collector· emitter break down voltage (base open) 

IRS A I) t! ·y 1-'liiJlt Reset current 

IT A 1-IJ:fj'-tiJlt Trigger current 

TERR (A) % ~~:lE:IJJi'F 91 .:: /?fill Astable timing accuracy 

TERR (M) % .ll!~J:EibiH 1 .:: :..- ?lit/l Monostable timing accuracy 

Tos (A) %/V ~~J:EIJJi'F 91 .:: / 711!:ilii!11!'.IJJ$ Astable timing drift with supply voltage 

Tos (M) %/V .ll!~J:EibiH 1 .:: :..- 7tilii!11!'.IJJ$ Monostable timing drift with supple voltage 

ToT (A) ppm/'C ~~:lE:ibiH 1 .:: :..- 7~/l11!'.IJJ$ Astable timing drift with temperature 

ToT (M) ppm/"C .ll!~:lE:IJJiH1 .:::..-7~/lltib$ Monos.table timing dri.ft with temperature 

t1 s t:l:l:h:lCftf•J llilrai Output fall time 

t, s t:l:I :h :lL.I: ;If I) Pi¥rai Output rise time 

VeTR v ililJfill'iiEE Control voltage 

VF v 5f 1 ~ - Fil!in!RJtEE Diode forward voltage 

VR v 1) t! ·;1 1-tEE Reset voltage 

VT v "IJ:fj'-'il!:EE Trigger voltage 

~a ~ tliifla! • , ~a ~ ttiiflali • 
G :!ffjj 109 m _::I) 10-3 

;I. jj (;!. 7) 106 IJ "1'7CJ 10-6 
M 

-j-/ 10-9 n 

k (K) :f [J 103 p l::"::::J 10-12 
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5.RJO IC/Standard ICs 

BA 728/BA 728F 
BA728N 
BA728, BA728F, BA728N l.t, f n -f n~n: [, f;:_ J*l!m1:ii:~§ 

flfi.iE!!'! <T.> ;f .r-;: J7 / / ~ 2 f@i*J~ [, f;:_ IC 1' 9 o lbfl='li~~ 

l±wl!ll1f3-18V (±1.5-9V) trb.<, ~~§-t- F.A.:hw 

IHI':~ ~i~ ~ ~ t !l!-'li~tif'F 1.fiiJflg fJ: ~ttlm ;t .r-;: J7 // 

1'9 0 

il11Jf'li)M l.tVcc=6V, VEE=-6VI: T 1.5mAt BA4558<T.> 

112,:1J-1~'7-11::tf~ ':'.:> n z1.' t 9 0 

The BA728/BA728F/BA728N are IC seach of which 
contains 2 independent internal phase compensation 
type operational amplifiers. 

-~~ 
1) !j!-~~liJ{'FffiiJflgo 

2) IJ-1~'7-C"db.Qo 

3) yifiiT·!E§ljt;f).R.ffl<T.>4558~ 1 /;f "'>:J7 // t ~-1" db .Q 0 

4) !i!-~~tif'F<T.>:UJft<T.>~iiil\~1± l.t3-18V1" db .Q 0 

5) =~iiil\lbf'F<T.>:UJft<T.>'li~'lil±l.t±1.5-±9V1" S .Q 0 

6) t±l :h l.t ~~~{*~ff~ 1" db .Q 0 

7) t±l :h~l.t? IJ A ;t-1\-~ ~ ~'J' t 9 .Q f;:_ cl.I)!:, AB*.& 

lbf'F 1" db .Q 0 

8) J,.jJ1\-(J7A'limI1J~·1onA(Typ.) tJJq!(l.'o 

9) H"; Ir-~~ IJ:ttl"1i~ 2 fW<T.>mJ;X1"db .Qo 

1 O) J*lflBtH§'illliE!!'! 1" db .Q o 

•Features 

1) Operable with single power supply. 
2) Low power consumption. 
3) Same terminal arrangement as the general-purpose 

4558 type operational amplifier. 
4) For single power supply opernation, required vol

tage is 3V - 18V. 
5) For 2 power supply operation, required voltage is 

±1.5V- ±9V. 
6) Short-circuit protected output 
7) Output stage is operated in class AB to minimize 

crossover distortion. 
8) Input bias current as small as 10nA(typ.). 
9) 2 amplifier configuration per package. 
10) Internal phase compensation type. 

BA728/BA728F/BA728N 

7 .::i Y Jv;f~Y/7° 
Dual Operational Amplifiers 

• ~JF~-;j-~~/Dimensions (Unit: mm) 

BA728 
9.3+0.3 

Rl .o I s 7 -6 51 

UH 
~[~EJm~ 1 2 3 4 J_~ M~~~I 
a . T. IT. 
~ M N -: ~ ~ I 0.5±0.1 l ~ 0.3±0-, 

M 12.54+0.J 
7.62:;:0,3 8.8±0.6 

BA728F 

O~ LO.f._ -
~t-~r:~ ~~JE3\\=f~ 

~ __jj_-!J__ _LJ_ 0.3M1n. , a· 
0 1.27±0.2 0.4±0.1 

BA728N 

"' d 
+I 

"' d 

• ffl~ 

GND i! / A!!'!1M~ii}:ttl"1i~ 

-t-~ 1'"717'fJ: c~1:ii:~§#<f&~ 1..1H~t9.Qifi1Jfftll:ttl"1i~ 

Low Power 1li'lil±lbf'F:ttl"1i~ 

~·tt~ jilj~IJJ:ttlljli~ 

• Applications 

GND sensing small signal amplifiers 
Control amplifiers that requires high phase margin, 

e.g., motor drive. 
Low-power, low-voltage operating amplifiers 
Capacity load driving amplifiers 
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ifl.lf.I IC/Standard ICs 

e ·j"a "J ? , 17 ~ 7 .A/Block Diagram 

BA728/BA728F 

BA728N 

• i;f;Jftt!li'illftlht~/Circuit Diagram 

+IN 

§ ~ ~ >i.J 
o I + 

- INo---+--+--+--+-+-1--' 

• lieMii::X:IE'.~/ Absolute Maximum Ratings (Ta = 25°C) 

Limits 
Parameter Symbol 

BA728 BA728F 

1ll:i1Ji!"<IEE Vee 18(±9) 18(±9) 

~f:g:m~ pd 600* 450* 

7Hb.A1J~EE V10 Vee Vee 

fPJ>f'fl.A 1.J'!IEE v, -0.3-Vee -0.3-Vee 

ihi'Fi.ffilli:lBIItl Topr -20-+75 -20-+75 

i¥ff:i.ffi\li:lBIIll Tstg -55-+125 -55-+125 

82 naNrn 

BA 728/BA 728F /BA 728N 

OUT 

Unit 
BA728N 

18(±9) v 

900* mW 

Vee v 
-0.3-Vee v 

-20-+75 ·c 
-55-+125 ·c 



)fLH.I IC/Standard ICs BA 728/BA 728F /BA 728N 

• 'l~rr.J~ttllll*i/Electrical Characteristics Curves (Unless otherwise noted, Ta=25°C, Vcc=+&V, Vee=-6V) 

Parameter 

.A:tJ;iJ-71:! ';I 1-~I± 

.A:tJ;iJ-71:! '/ 1-~mt 

J,.:1JJ~1J7.All!:ilit 

*:lmli~l±flH~ 

li!ilffi.A:tJ~l±~ll:!I 

~*W:tl~I± 

li!il~~j~~~~.lt 

~ilii!~l±~~.lt 

.AJv-v-1-

~*~i.lttt 

71'/=itJi--tznv-~3:.... 

~*til:tl~mt I source 

sink 

• iJllJ~IEilillill/Test Circuits 

5 

4 

.. 3 

!z 
lJJ 
a: 
a: 
5 2 

!z 
lJJ 
0 
~ 1 
5 
0 

Symbol Min . 

V10 -

110 -

Is -

Av 86 

V1cM +4--6 

VoM ±3.0 

CMRR 70 

PSRR -

s. R. -

IT -

cs -

lsource -
I sink -

-
10 20 

SUPPLY VOLTAGE : v+ (V) 

Fig. 3 ~1~~1lil~ilit-'111:ilii!tUHil'tt 

Typ. Max. Unit Condition 

2 10 mV -

1 50 nA -

10 250 nA -
100 - dB RL;f;2k0 

+4.5--6 - v -

±4.5 - v RL;f;2k0 

90 - dB -
30 150 µVIV -
0.7 - V/µs Av=1, RL;f;2k0 

0.7 - MHz -

120 - dB -

20 - mA V1N+=1V, V1N-=OV 

10 - mA V1N-=1V, V1N+=OV 

• ll~fr.J~ttllll*i/Electrical Characteristic Curves 

naNrn 

~ 8001----+-->..-t----t---t-----f 

ii'. z 600~s_A_7_2•8+-~-f---->o.1----+----~ 
0 
j:: 

rt. 
iii 
~ 40011-----t-~.....,.---'....,.--+--+------l 

0 
a: 
lJJ 

~ 200f----+---+-----t--+...,f-----{ 

<( 
c: 

...!!' 

0 

0 

20 40 60 80 

AMBIENT TEMPERATURE : Ta ("C) 

Fig. 2 ff~m~-~ll:!J),li/f~tt 

10 

SUPPLY VOLTAGE: V+ (V) 

Fig. 4 A :tJ I~ 1 J7 .A ~mt-lUl!'ill:l±1il'tt 

100 

20 

83 
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5fl.m IC/Standard ICs 

84 

CD 
"O 

160 

~ 12011--+-+-l--l---:::d--1--t-=9 

~ ~ 
0 
UJ 
0 
<t 80 
~ 
0 
> 
CL 
0 

3 40 
z 
UJ 
CL 
0 

0 10 20 

SUPPLY VOLTAGE: V+ (V) 

1401r--.----.----,---,.--.--~-~ 

CD 120 
"O 

~ 1001t-....---11----t---+--+--t---+--~ 

~ h 
~ 80 ~ 
~ 60 ........ --1---+~~__,_ _ _,_ _ _,__....1-_____J 

g """1'. 
§ 40 ~ 
z 201----1---+--+--t-~-+---l------l 

~ 0 ~ 

UJ 
0 

~~ 
> > 
I-~ ::> 0 

CL > 
1-

5 
UJ 
0 
<t 
I-~ 
_J > 
o~ > z 
I- :> 
ir 
~ 

1 10 100 1k 10k 100k 1 M 10M 

FREQUENCY : f (Hz) 

4 

3 

7 2 ~ 1 11 
\ 1--

0 

3 

2 

1 
1--

0 
0 10 20 

TIME(µs) 

Fig. 9 1±11J~~~ti 

30 

:!:: 

40 
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BA 728/BA 728F /BA 728N 

<t 
E 301t----+---t-----il----t--~ 

;~ 
~ 201---+--+.::::....~-,..li--._---+-----" 

5 I -r--_ 
5 101---+--+----l---+-----" 
~ 
5 

> 

~~20,,...--o~--2~0--..J40 ___ 601...-_.....Jao 

AMBIENT TEMPERATURE: Ta (°C) 

201..----.....-----,.---,..-----, 

J 15·1-----1----+---1----

~ \ 
g 101-----1----+-----il-----I 

~ I\ 
~ 51-----1----t---'~,._---i~---1 

~ 

~ ~ 
~~OO-----L1k---1~0-k--1~00'="'k-_..,..1M 

FREQUENCY: f(Hz) 

c. 1011---+---+-+--l--+-l---l--+-J__ 
.} 
UJ 

~ 5 vV 
g ~ 
~ 0 ~ 
0 1'---t-. 
~ -5il----t--t-t-+--+_::::,,,,t--..::+---+-l-----1 
~ ~ 
~ 
~ -.loo!:----'--'---'--+-±J,,5---J--L-...J....---J___J± 10 

SUPPLY VOLTAGE: v± (V) 



)fl.If.I IC/Standard ICs BA10358/BA10358F/BA10358N 

BA10358/BA 10358F T .1 7 Jll?'7 / l''i! / A'1°~7/7° 
BA10358 N Dual ~round Sense Operational 

BA1035S, BA1035SF, BA1035SN t;J:, .t.l(]).t.l(])~:i'I. l.d.:, 

~flJ~~. ~i1Utlilif1F*;iil!l(]) ::t .1'0" / 7 2 IE!ll!H: 1 7- ·:; 71: 

~fj U.:'E / IJ :_,, ·:;? IC l'T 0 

-~ti~~f±~OOW3-~V(·-~~ti~(])~~) t 

lb:< ~-:Jn'*To )flljf~int:li~'~< ~~~r±t:~~f*t: 

-'.lf:l'To H·:;17'-~t;J: DIP Spin (BA1035S), MF Spin 

(BA135SF), SIP Spin (BA1035SN) l'T 0 

BA1035S/BA1035SF/BA1035SN are monolithic IC which 
integrate 2 independent operational amplifiers of high 
gains and built in frequency compensation circuits, into 
1 chip. 

• *lft 
1) ·-~)!tif'F:lfil}/jg'"(' ,-!;) .Qo 

2) )flljf~int:f:f~~/J/)T:!J'~1,'o 

3) c"(]) J:.? ~Cl~·:;? IE!!~ t 'b l/A;"J(,::J /Hf- ::iJL-l' ,-!;) 

.Qo 

4) tif'F~f±~OOt;t•-~i.tiiitif'F(])~~ 3 -30V, 2 ~i.tiiiti 

f'F(]):ijj~±1.5-± 15Vl' ,-!;) .Q 0 

5) mtint~l±flH~:lf* ~ 1, 'o 
6) Jt;:;m;~l' cti .Q 0 

7) ~-T!!l~il t.6R.ffl455S 5117 t l'i.l- l' ,1;J .Q o 

SJ 35S5117(])::t~7' /7 t1Hltt:lf,1;J .Qo 

• Features 
1 ) Operable with a signal power supply. 
2) Extremely small consumption current. 
3) Level-compatible to any logic circuits. 
4) Ranges of operation voltage are 3-30V or± 1.5-± 

15V when operated with a single power supply or 
two supplies, respectively. 

5) Large DC voiltage gain. 
6) Wide band 
7) Pins are mounted in the same layout as that of 

general-purpose Type 455S. 
S) Compatible to the operational amplifier of Type 35S. 

Amphf1es 

• 9f.ff~-t"it~/Dimensions (Unit : mm) 

BA10358 
9.3+0.3 

"'"ti; 
~[fifwnci I 2 3 4 J_ i1 R~~ ~I 
. "' "' n--+1 M TN ..:. 

": "! 0 5+0 I 0.3±0.1 

"'~ 1-1·-· 
~ --J 2.54+0.3 I 1 

1 .s2±0.3 8.8±0.6 

BA10358F 

d~ "'l---c ~ 
~t-~~~. ~r1c=::J~i~ 

Cl -lJ_ _(j_ --ll- 0.3Min. d 
0 1,27±0.2 0.4±0.1 

BA10358N 

RDNfR 85 

I 



~fl,Jfi IC/Standard ICs 

• :ia ·;1?~1'7"~7A/Block Diagram 

BA10358/BA10358F 

• l;i;J$@iHillilG~/Circuit Diagram 

• il@X'gflj;::if:*&/ Absolute Maximum Ratings 

Parameter Symbol 
BA10358 

'iUi!~I.± Vee 32 (±16) 

ffgm?I:: pd 600* 

~ti.A1:J~I.± V10 ±Vee 

lllJ;t!JA:h~I.± V1 -0.3-Vee 

tif'Fi.liJUeliJJ Topr -4o-+s5 

f*ff:i.li.JUeliJJ Tstg -55-+125 

86 

BA 10358/BA 10358F /BA 10358N 

BA10358N 

Limits 

BA10358F 

32 (±16) 

450* 

±Vee 

-0.3-Vee 

-40-+85 

-55-+125 

RDNIR 

z 
I 

BA10358N 

32 (±16) 

900* 

±Vee 

-0.3-Vee 

-40-+85 

-55-+125 

~ 
+ 

Unit 

v 
mW 

v 
v 
oc 

t 

"' "' z ~ 
:+ I 



5.R.m IC/Standard ICs BA10358/BA10358F/BA10~58N 

• 11~fr.J~tt/Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vcc+SV) 

Parameter Symbol Min. 

.A.11::t 7i? •y 1-111:1± V10 -

.A.11::t 7i? ·y 1-'ili:~ 110 -

.A.111~17'.A·~ Is -
*~iiiil±fl]i~ Av 25 

fFi1>Ill.A11 •l±l'a IHI V1cM 0 

1±111tl±l'a00 Vo 0 

fFilitllf~~'*J:c CMRR 65 

i[i!l('ili:l±l!*$:.l:C PSRR 65 

~f~-15-P~IHl~'ili:~ la -

.AJL--1/- I- s. R. -

~*~im~ IT -

7--1'/.::/;JL-i?l~l/-:/3;.... cs -

iil:ki±l11'ili:~ 1 source lsource 10 

sink ls ink 10 

• 11~fr.J~ttdHJ/Electrical Characteristics Curves 

:;: 
_§. 
"O a. 
z 
0 
i= 
<t a. 
Ci5 
C/) 

i5 
0:: 
w 
:;: 
0 a. 

<t 
c: 

800 

600 
BA 10358 

BA 10358F 

400 

200 

0 20 40 60 80 100 

AMBIENT TEMPERATURE: Ta("O) 

Fig. 1 ~~~~-~005£1Uif'ti 

. 100 

--r-- --251------::::J;;.-=+---+-----l 

0 10 20 30 40 

SUPPLY VOLTAGE; V+ (V) 

Typ. 

2 

5 

45 

100 

-

-

80 

100 

0.7 

0.2 

0.5 

120 

20 

20 

Max. 

7 

50 

250 

-
Vcc-1.5 

Vcc-1.5 

-

-
1.2 

-

-

-
-

-

Unit Condition 

mV Rs=500 

nA -

nA -

V/mV RL<;:2kQ' Vcc=+15V 

v -
v RL=2kQ 

dB -

dB Rs=500 

mA RL =oo, on All Op-Amps 

V/µs Av=1, RL<;:2kQ 

MHz -

dB f=1kHz .A.11:Jtll 

mA v,N+=+1V. v,N-=OV 

mA v,N-=+1V. v,N+=OV, Vo=Vcc 

1i 31--
0 

~ 
~ 21--~-~----<--+---+---<----t 
0:: 
:::> 
0 
>-
_J 
a. 
a. 
:::> 
C/) 

0 

160 

10 20 30 

SUPPLY VOLTAGE: V+(V) 

Fig. 2 ~f~-JS-P~i[~-'il!:i!l['ili:l±~i¥1'1 

40 

<{ 120 

z v / 

R~ =2dkn 

::hl <i' 
0 
w 
0 

~ 
g 
a. 
§ 
z w 
~ 

80 

40 

0 

R, =2k!l 

10 20 30 40 

SUPPLY VOLTAGE ; V± (V) 
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$,FLJIJ IC/Standard ICs 

80 

# + 

+1V -

t-- - r--
0 
-40 -20 0 20 40 60 80 

AMBIENT TEMPERATURE: Ta ('C) 

100k 

w 151----+--
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~ 
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5 10 

~ 
::::> 
0 

::!: 
::::> 51-----+-----+-+-1----t--r---1 
::!: 

~ 
::!: 

~~OO---.,J.1k--~+.--~_,!.,.,...:::::--.~1M 
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5 

vf 
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10M 
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w 80>----+~....,,._ _ __, 

0.1~ v,~ : v. 
2 

~ §: 60r----:1----t~~.------.---,--,--~ 

CL § 40,r----11----t--t---''<"'k:---t---+--~ 

z 
~ 201---1----t--+--+-"'<"'k---+--~ 
0 
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FREQUENCY : f (Hz) 

w 
·'.;i 

41---1--+--'t---+---+---ll---+---+---+----1 

~ ~ 31---+---+--+-l---t--+---! 
§: C; j_ ll. 

R,;;;;2kn 
V,,=15V 

5]2 .L \ 
CL 11----+---tt~1---+---+-__l___...,,...._-+---+---1--I 
5 1--+-1 
0 01---1--+---lt---+---+---lt---+---+---!----I 

:=: w 
C!l 
<( 

31--+--+-t--+--+---lt---+---+---1----1 

~ > 21---1--+--1t---+---+---lt---+---+---!----I 
o> • 
~ > 11---1--+-t---+--+---lt---+---+---l----I 
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~ 
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~ 
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~fl.Jll IC/Standard ICs 

BA4558/BA4558F 
BA4558N 

BA4558, BA4558F, BA4558N ti:, j!li'fUttJ (7)1j\ ~ 1, '~~.11: 

~~~8&ffiM~~(7)~~7/72~~i·-(7)~~~/ 

777~~m•~~~/~~7?~~9 •• ~. ~··· 
D - / 1 ;(t.J: C (7)4i}~;lf~ IJ ;!: 9 o 

jj.fl4;Jtif.f'filt1. l S IJ, flj~~--~~j:/f f 0-:Jl\, 1 ;!: 9(7) 

~' ~~~T~~t:Jit.ffl-z" ~ :l:9 0 BA45581WIP8pinc', 

455a;z 17(7)~~7 /7 c.1::· /~ /1"17 :7"11-t: t.J:-:i z1, 1 

;!: 9 0 BA4558HtMF8pin(7)t~·;.i'7"-~i1\e.ffl ~ l" 1,' :l: 9 o 

BA4558N!;J:, SIP8pin(7)t~ ·;.i Jr-:;· i1\effl ~ z1,' ;!: 9 o 

The BA4558/BA4558F/BA4558N are monolithic ICs, in 
each of which 2 small-power, independent internal 
phase compensation type operational amplifier circuits 
are fabricated on a single silicon chip. Featuers in
clude high rate, wide band, low noise, etc. 

• !M':lit 
1) j!lift~:tJ t.fr.J50mW (Typ.) c1j\ ~ \, '• 

2) :±l:tJ~_ij]fr1Jil~~~f~~ ~l\,l{, 0 

3) ~liB&,IHm.iH:! ~ ~ {>. 

4) 7·;.i77·;.i7tff.J:\, 1o 

5) ~ffi~- l''.~Hf1ijjj~J±l'B~if~1, 1 • 

6) •m~. ifU1H~-z> ~ {>. 

•Features 

1 ) Power consumption as small as about 50mW (typ). 
2) Built-in output short-circuit protecting circuit. 
3) Internal phase compensation type 
4) No latch-up 
5) Wide same phase mode and differential voltage 

ranges 
6) High gain, low noise 

e JIH~ 
7?71 "7'71 J[,:$1 

~-71~7/7 

vco 
f(7)ft!J~-T~ifr 

BA4558/BA4558F /BA4558N 

:r· .:i 7" Jv;t~7" ;..- 7° 
Dual Operational Amplifiers 

• 91-ff~-;j"~~/Dimensions {Unit : mm) 

BA4558 9 .3+ 0 .3 

~~ . ~I~ 
~[~8m1ci 1 2 3 4 J_~ Mt=~~ 
ti M . TN -
~ ~ I-- I 0.5±0.1 ld Q.3±0.1 

M 2,54+0,J 
17.62:;:0.3 8.8±0.6 

BA4558F 

r0±0.3 I 

~11l[M 
WL~_· ~I 

I 2 3 4 

;:;l_ 
Ji ~J_f\np_n ~ 
-1~!-i I- Jl 

1.27±0.2 0.4±0. I 

BA4558N 

• Applications 

Active filters 
Audio amplifiers 
vco 
Other electronic circuits 

naNrn 89 
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ifl.RJ IC/Standard ICs BA4558/BA4558F /BA4558N 

• /CJ·:t?~-'f-P'f7A/Block Diagram 

BA4558/BA4558F BA4558N 

OUT1 8 Voe 

-IN1 OUT2 

j:: .; "' "' :: z z z !:; :::> T + + 0 0 

VEE 4 

e ~RlllBllHtlilt~/Circuit Diagram 

• ~M:ll:*~•/Absolute Maximum Ratings (Ta=25'C) 

Limits 
Parameter Symbol Unit 

BA4558 BA4558F BA4558N 

tl!tEE Vee ±18 ±18 ±18 v 

Wf~ti~ pd 600* 450* 900* mW 

~lb.A:tJ•EE V10 ±30 ±30 ±30 v 

liilm.A:tJ•EE V1 ±15 ±15 ±15 v 

lbf'Fi.l.ltlalll Topr -20-+75 -20-+75 -20-+75 "C 

i*t-fl.i.ltffilll Tstg -55-+125 -55-+125 -55-+125 "C 

90 RDNRI 



ifl.Jf.l IC/Standard ICs BA4558/BA4558F /BA4558N 

• t1•rt:1*itt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=+15V, VEE=-15V) 

Parameter Symbol Min. 

.A.:t.J::t 7-t? ·:; 1-'ll!:EE V10 -

.A.:t.J::t7i?':J t-11i:illf 110 -

.A.:t.11~17" :Alli:illf Is -

*~l!;~EEflJm, Av 86 

li!ilffi.A.:t.J11i:EEiBml V1cM ±12 

~*:±l:t.J~EE VoM ±12 

~*:±l:t.J~EE VoM ±10 

li!il~l'lf~ -5-"'*:!..lt CMRR 70 

11i:ibi!1'i:EE"'*:!..l:I: PSRR -

:7.Jv-v-t- s. R. -

~*~iBitt IT -

f--\'/:?-Jv-t?Hv-:/=i/ cs -

• jlj~l§li&jgl/Test Circuit 

Vee 

AL 

( 1 lru!IH1l' J) 
VEE 

Fig. 1 1.llU:JE@Ur 

e t1•rt:1*ittdUl/Electrical Characteristic Curves 
1000 

BA4558N 

BA4558 
~ 600 
0 

~ 
BA4558F 

~ 400t---j--~1«:---"'k:---+-t----; 

15 
a: w 
~ 200 

0 20 40 60 80 

AMBIENT TEMPERATURE : Ta ("C) 

100 

Typ. Max. 

0.5 6.0 

5 200 

60 500 

100 -

±14 -

±14 -

±13 -

90 -

30 150 

1.0 -

2 -

105 -

ftDNrn 

Unit Condition 

mV RL~10kQ 

nA -

nA -

dB RL~2kQ, Vo=±10V 

v -

v RL~lOkQ 

v RL~2kQ 

dB Rs~lOkQ 

µVIV Rs;;;;lOkQ 

V/µs RL=oo, on All Op-Amps 

MHz -

dB f=lkHz 

50K0 

7- "I' /;'t-/H:"~v-:,, 3 / 

~-20•1og-1 -· Vo,_ 
1000 Vo, 

lOKO 

140 

120'1--~l----1---1---l---l---+--~ 

<{ 100 ~ 

~ 8011--~1--"-+b.._,___-1---l---l---+--~ 
~ ~ § 60 ~ 

~ 40'1----''----+----1----l~~'-"-----+---+--~ 
0 ~ 

20'1---1----'-----'---''---~".__."___, 

Ol 10 100 1 k 10k 100.k 1 M 10M 

FREQUENCY: f(Hz) 
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ifl.R.I IC/Standard ICs 

92 

UJ 

~ ~ 5 
.... > 
5 ~ 0 
> > 
!:; -5 
0.. 
;?;; 

> 

~ 

L v 

0 10 

:s 
~ 

l 
l 

20 

TIME. (µs) 

30 

Fig. 5 1±111/iD~~ 

::: 

40 

a 20,1--+--+--+-1--+--+--+-1--+--; 

> ~ 
~ 101--+--1-:::i--:;;1.o-""F-H-+l---r-+--+--+--1 

g 
!:; 01----+---+---+-l---+---+---+-l---+---I 
0.. 
;?;; 

§ -101--+---tr--+-r-....""'+..::-f--+-+--+--+---t 

z ~ 
~ -20~o_.._.__.....__.__±~1~0-J_....J.._~r---..i....J..---1±20 

SUPPLY VOLTAGE: V± (V) 

20-20 0 20 40 60 

AMBIENT TEMPERATURE :Ta("C) 

Fig.9 )..1J1{1'7'~liillf-JllliiB/l~tt 

80 

RDHrn 

BA4558/BA4558F/BA4558N 

~ 

' 

30 

> 25 

> 
~ 20 

g 15 

!:; 
§ 10 

5 
100 

5 

! 4 
. 0 

> 

~ 3 
a: 
a: 
::::> 
0 2 

~ 
~ 
!!,! 1 
::::> 
0 

0 

32 

.:} 28 

UJ 24 

~ 20 

!:; 16 

§ 12 
::; 

~ 8 

~ 4 

0 

0 
100 

( 

~ 
1--i--

J)' 

y 
l 

1k 10k 

EXTERNAL RESISTANCE: R, (0) 

I-

-f 
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)JU:O IC/Standard ICs 

~ 3000 

-----~ 10001~---f-----f-------' 

.. 300 

~ 
LlJ en 
0 z 
f- 100 
:J 
Cl. 
~ 
f- 30 

"--z 
LlJ 
...J 
<( 

10 > 
5 
0 10 100 1 k LlJ 

FREQUENCY: f(Hz) 

Fig. 11 .A1J~lU1Hl~E£-J!J)IJift~~tt 

• JiC;Jll'fJIJ/Application Example 

RG 

-----O vcc+1sv 
RF 

~---_,., VEE=-15V 

Fig. 14 'll!:EE 7 ;t D '7 li!lill! 

0.0022µF O.OlµF +15V 

!lOOµF 

10K 

-
100µF 

+ 

-15V 

Fig. 16 RIAAftlM\li!lill! AV=32.5dB 

BA4558/BA4558F /BA4558N 

R, 

/ 

(/ 
I 

2 : 

vcc+15V 

R, 

R, 
V,.~tf(V,-V,) 

Fig. 13 ~W:li!lill! 

/ 
/ 

/ 

e1 ~,_·6-"VV'v--0--l 

l 

A. 1J1~~0)~M1ili: ~t~9 .Q:l:iO~IEI~ <: 9 o Fig. 171!fJJ~5t 

0) BA4558 iH1J1~ 1 O).:j:.j~~mt!EI~ \! .iEA. 1J i:M [., T 0) Ji. 

~t±JA.~t±Jl,,;l;9o .iEJ...1JO)c~i;1:, fJJ~t±:l1Jt, tcO) 

i~~i.f R2~li.Q t.:&>'J~'f .QJi.lt~ cO)fll1f 2 ~§O)BA4558 

0))..1Jc'f.tl) ;J;9 0 

Z: Z: \! R 7/R2=1 t R 7/R5=20) 1:U: J: IJ :l:tli!i/!HI: t t 0) 

m~~ML,T~~-1, *~~O).:j:..t±JJJm~~M[.,T~ 

~•2cf.tij;J;9o-~tt0)m~w~0)~~§1*-~ 

D df)2!1\ 17' :7. <': tt .Q f.: &>'J/X~5t/'di, 1iiJ S 1~~ii1~P S 

T, ;.,X~5tO)Ji.ffJJ~-R1/R2=-1 O)flH~l!:l:tll!ic':tt.Qt.:&>'J, 

~~. t±:lh~-~.iEl!J...1JO)~M•~WL,<f.tij;J;9o 
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ifl.m IC/Standard ICs 

R,20K R, 1 OK R,20K 

D, 

R, 
e' O---"/V,,_...--0---1 

lOK 

R,5K 

(a) 0,. 0 2 =1S2787 

71 J!,,1f@l3 

~tit, :::J /7/-tt t BA4558Hil..g.-tt t.:fHb71 J!,,1!@13 

1JIJ ~ff- [J * t' 0 Ag. 1a1111u~lill!ffa. Fig. 191.ti!i~lilf!ffa 

O)'fffZ-1.' "f ti. t 1 l-~LJ:.O)flHol!J H!H;: t '/fT! "f5, 40dB/ 

decadeO)jiijiJllti:~tt~ff- [J :I: t' o 

i!i~lill!ffa 7 1 '"' 11 
l.t t;clf)l;::~;E:t .Q;E:IJcl.tfo, Gv, C1Wl::l:lt' .Q;E:IJ{l.t 

R1= f2Gv 
K (2Gv+1) 

R2= (2Gv+1) 
.j 2 K 

OOT! l.tfo=100Hz, Gv=10t fJ: "? ·n' :I: t' 0 

[J-\'!> llfliij).lllllc fo 

flj m Gv 

~ • C2 
?"{s'l;::~;E:ti:Ufl::l:l [J:l:t'o 

K=21TfoC2, R3=--1 -
12K 

R 3 R3 R2=-- R1=-
Gv+1 Gv 

C1=2(Gvt-1) C2 

000)'fff{'l.tf=200Hz, Gv=10t Vn':l:T 0 

94 ftDHfD 

BA4558/BA4558F /BA4558N 

•• 

(b) 

I 
t- I I 
f-Ta-25'C 

l--40dB/deo r--
l:: 

r;~ 

z 

10 30 50 100 300 500 1 K 3K SK lOK 
FREQUENCY :f (Hz) 

Fig. 20 iiil«iU~7 1 JL-~!lt11 

t--.1 I I 
Ta=25'C 

1--

i---... 
~ 

~ 

!'§: 
-~ 40d8 dee 

~ 

N 

0 30 50 100 300 500 lK 3k 5K 10 
FREQUENCY: f (Hz) 



~.fl.Jn IC/Standard ICs 

BA4560/BA4560F 
BA4560N 
BA4560, BA4560F, BA4560Nl;t, BA45581::C11:.LH'.1.JO:;l*".J 

2•~•~n~•w•~h~~~~9~ttt~. •~ 

Jt--v- t- (4V/µs), flH~<$:ijtl!i,l10MHzt/i!il)J.Ull~~ttt 

C1l:R Ld.: 7 .i J7 JI.-~ r.::7 / 7'<:9 o 1~";1 ?-- :i'l;t DIP8pin 

(BA4560), MF8pin (BA4560F), SIP8pin (BA4560N) 1'9 o 

The BA4560/BA4560F/BA4560N are dual operational 
amplifiers that provide output current about twice as 
large as that of previous model BA4558, together with 
the improved frequency characteristics of higher slew 
rate (4V/ µs) and gain band product 10MHz. 

·~:Iii: 
1 l ~ :1J ~.liiMi1¥fft19JllH: l*Jj! t., n' ~ o 

2) l*.iflBtHIHiliiEru! <!di> .0 o 

3) 7 ·;17- J7 ·;1 7':tft.f:.i., 'o 
4) l'iml"E- FJ.)HfiHb~l±talm:tfJ1't,'o 

5) af1H~. 1Mt-5-C: di>~ o 

•Features 

1) Built-in output short-circuit protecting circuit. 
2) Internal phase compensation type 
3) No latch-up 
4) Wide same phase mode and differential voltage 

ranges 
5) High gain, low noise 

•m~ 

7'~71 -:J71 JL-51 

~-71~7'/7' 

vco 
f ~11ll~-=t-@Ut 

• Applications 

Active filters 
Audio amplifiers 
vco 
Other electronic circuits 

BA4560/BA4560F /BA4560N 

7-' .:i Y J[l~.AJ[I- (..;- 1-- ~/'\.Y/7° 

Dual High Slew Rate Operational 
Amplifiers 

• ~~'1"~~/Dimensions (Unit : mm) 

BA4560 

~b~ 
~[~rm~(~ Mt=°~~ +1 cO TN IT_: 
"' "' 0 5+0 1 0.3±0.1 

"' ~ ~ I . -· 
~ 12.54±0.3 1 I 

7.62±0.3 8.8±0.6 

BA4560F 

BA4560N 
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~JLJJJ IC/Standard ICs BA4560/BA4560F /BA4560N 

• ·j' Cl ':I ? 1117' ~i 7 .Li./Block Diagram 

BA4560/BA4560F 

• Pilil!SIBlttt#f P.!t~/Circuit Diagram 

BA4560N 

o, 

z ~ > 
I + 

o. ~----+---------1F----t---..---11. o,, 

R. 

o,, 

o. 

o. O,o 

R, R, R. Ro 

o .. 

D 

VEEV------<t---+-------+------+---+----+---+---' 

• ~X<f:ll:*::iE:ltt/Absolute Maximum Ratings (Ta= 25°C) 

Limits 
Parameter Symbol Unit 

BA4560 BA4560F BA4560N 

ti!i!~EE Vee ±18 ±18 ±18 v 

~f~:tf!*' pd 600* 450* 900* mW 

UJJ.A:IJtEE Vm ±30 ±30 ±30 v 

iaJ ff'IA :1J tEE V1 ±15 ±15 ±15 v 

lbf'FiAi.JUU!I Topr -20-+75 -20-+75 -20-+75 oc 

f¥ff:iJB.IUfillll Tstg -55-+125 -55-+125 -55-+125 oc 

96 ftDNm 
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~.R.JfJ IC/Standard ICs BA4560/BA4560F /BA4560N 

•-~~~ii/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=+15V, Vee=-15V) 

Parameter Symbol Min. 

J...1J:;f7i?·;; t-11!:E: V10 -

J...:JJ:;f 71? ·;; t-ili:lllt 110 -

J...1JJ~17'.A•lllt Is -

:k:jjtiili:E:flH~ Av 86 

lliH!:IJ...:hili:E:~l!ll V1cM ±12 

iii:kl:l:l:htE: VoM ±12 

iii*l±l:hili:E: VoM ±10 

~ffif~~~:ii::.1:1: CMRR 70 

~i.!1.·E:~:ii::tl: PSRR -

.AJv-v- t- s. R. -

J...:htllUt~•a: Vn -

flH~;m;:t;tl!ifl GBW -

iii:k~ii.ll~ IT -

• 11~~~ttdbjj!/Electrical Characteristic Curves 

s: 
E .,, 
Cl 

z 
0 
j:: 
<( 
Cl 
Ui 
(j) 

i5 
a: 
w s: 
0 
Cl 

w 
<!l 
<( 
1-
....1 
o~ 

> > 

800 

600 

400 

200 

0 

5 

~§ 0 
!'.: > 
15 5 

BA4560 

20 40 60 80 

AMBIENT TEMPERATURE : Ta ("O) 

1- 1 
_q 
5 

w 
<!l 

0 
f: 2: ....I 
0 > > 
I- 5 
::i 
Cl 
~ 0 10 20 

TIME(µs) 

30 

Fig. 3 l±l:hffi~Mtt 

40 

100 

~ 

Typ. Max. 

0.5 6.0 

5 200 

50 500 

100 -

±14 -

±14 -

±13 -

90 -

30 150 

4.0 -

- 2.2 

10 -

5 -

RDNm 

Unit 

mV 

nA 

nA 

dB 

v 
v 
v 
dB 

µVIV 

V/µs 

µV 

MHz 

MHz 

140 

!lJ 120 

<{ 

z 100 
~ 
<!l 
w 
<!l 

~ 
0 
> 
Cl 

§ 
z 
w 
Cl 
0 

80 

60 

40 

20 

0 
1 

Condition 

Rs;;>10kQ 

-

-

RL;;;;2kQ, Vo=±10V 

-

RL;;;;10kQ 

RL;;;;2kQ 

Rs;;>10kQ 

Rs;;>10kQ 

Av=1, RL;;;;2kQ 

-

Av=1 

-

~ 
~ 
~ 
~ 
~ 

10 100 1 k 10k 100k 1 M 10M 

FREQUENCY: f(Hz) 

, 35.---r-,-r-r'T"T"rrr---i---r--i-..,-,--n-rr 

> 

~ ~ 
~ 25v 

~ 
~ 20 
0 
><'. 
i:;1i 15t---r--t--t-t-..,...,...H-r----r--t--r-t-t_,...,...,.., 
Cl 

r:: 
><'. 
<( 
w 
Cl 5~100~~~~~~~,k-~~~~............,.lOk 

LOAD RESISTANCE: R, (0) 

-

97 
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511.il:I IC/Standard ICs 

v-1 
101---+--+--+--+---:P-4-v-+-+--1--1 

w 
(!l 

~ 
a: 

l'5 I~ 
~ 1-""'" 
_J 

~ 

8 ~ 
::!!: -101--t--t--t-l--P'...C:--t-l--t--I 

5 ~N ~ 
0 -20~...__.___.._.__-L..,--'---'-~'---'--~ 
0 0 ±10 ±20 
5 
~ SUPPLY VOLTAGE: V± (V) 

100 

'2: 80 
-
f-z w 60 a: 
a: 
:;::J 
0 
(f) 

40 <( 

iD 
f-
:;::J 
a_ 
~ 20 

0 
-20 0 20 40 60 80 

AMBIENT TEMPERATURE: Ta("C) 

98 RD Nm 

BA4560/BA4560F/BA4560N 

~ 4rrT-i=c:i:=+:::f::::Fi1 ;-r 
~ 31---+--+----+-+--+--+--+-+--+---l 
w a: 
a: 
5 

2t----+--+--+-+--i--+--+-+--i---t 

~ w 
&S 
w 
5 
0 

0 

32 

.} 28 

w 24 

~ 
6 20 
> 
5 16 
~ 
5 12 

~ 
~ 8 

~ 
::!!: 4 

0 
100 

±10 ±20 

SUPPLY VOLTAGE: V±(V) 

' 
l :s: 

" 1k 10k 100k 1M 

FREQUENCY : I (Hz) 



~.R.m IC/Standard ICs BA 15532/BA 15532F /BA 15532N 

BA15532/BA15532F 
BA15532N 

7'17' Jv~AJv-11- ~ • 0-11 t.'7fl'\7'/7° 
Dual Ultra High Slew Rate, Low 
Noise Operational Amplifiers 

BA 15532F, BA15532N !;t, •*H:it-71 ;it~~"'-O)JitfflO) 

f.:llDL::~~L::~~t~ ntd~t;l-0)7 .:z. 7' Jv:;t~7' /:f-C9 o 

•••• ~-- -~t.J~O)-C, fi~~. ~~@~~tlit 
ffl -C ~ a; 9 o H ''J 'r- ::;· !;I: DIP Spin (BA 15532), MF 

Spin (BA15532F), SIP Spin (BA15532N) -C9 o 

BA15532/BA15532F/BA15532N are low-noise type 
dual operational amplifiers designed specially for high

class audio devices. 

1) ~7J~5Jitljg:t.J;IJ~·-~ 'o 
2) .,AJJ,- 1/- 1- -CN.J .Qo 

3) ftt••-r .ti .Q 0 

4) "/? :t-71 ·y? .AO)NE5532C:ll~tttJf.tJ .Q 0 

•Features 

1 ) High output current capacity. 
2) High through-rate. 

3) Low noise. 

4) Compatible to signetics' NE5532. 

• 7· [J .; ? ~ 1-P 7· 7.L./Block Diagram 

BA15532/BA15532F 

• ?~lf~-t)~lil)/Dimensions (Unit : mm) 

BA15532 

TI~ 
~[~E!Rmci I 2 3 4 J_~ M~~~ 
ti M TN -
~ ~ 0.5±0.1 0.3±0.l 

~ 1-- I l M 12.54±0.3 I 
7.62±0.3 ~ 

BA15532F 
5.0±0.3 

"' 0 
+I 

~ 

o~ ''"~- ~ ;!~~~ ~r-1c=:h1~ 
C! _Jj_ jj_ _LJ_ 0.3 Min. o 
0 1,27±0.2 0.4±0.1 

BA15532N 

"' ci 
+I 

BA15532N 

1.25 

~"" 
0.65 ...11--
0.85 0.3 
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~11..m IC/Standard ICs BA 15532/BA 15532F /BA 15532N 

• ~at!IEllHllilt181/Circuit Diagram 

+IN 

-IN 

• ~Mi!::*:~*3/ Absolute Maximum Ratings (Ta = 25°C) 

Limits 
Parameter Symbol Unit 

BA15532 BA15532F BA15532N 

~illl!~EE Vee ±21 ±21 ±21 v 
~gm~ pd 600* 450* 900* mW 

:Hb.A:l:J'ili:EE V10 ±0.5 ±0.5 ±0.5 v 
llilffl.A:l:J~EE v, -Vee-+ Vee -Vee-+ Vee -Vee-+ Vee v 
i!Ji'Fi..lllilBOO Topr -20-+75 -20-+75 -20-+75 ·c 
f!M.f i..lllilBOO Tstg -55-+125 -55-+125 -55-+125 ·c 

• 11~ir.J~tt/Electrical Characteristics {Unless otherwise noted, Ta=25'C, Vcc=+15V, Vee=-15V) 

Parameter Symbol Min. Typ. Max. Unit Condition 

.A1J:;t7-lz·;t !--~EE V10 - 0.5 4 mV Rs=50Q, RL~10kQ 

.A1J:t7-t?·;t t-'il!:mt 110 - 10 150 nA RL~10kQ 

.A/Jl~1'7".A"<imt Is - 200 800 nA RL~10kQ 

:*~~~EEflH~ Av 80 94 - dB RL;;:600Q, Vo=±10V 

llil~i:l.A:l:J~EElBOO V1eM ±12 ±13 - v RL;,;;10kQ 

~:*tl:l:l:J~EE VoM ±12 ±13 - v RL;,;;5000 

~:*tl:l:l:J~EE VoM ±15 ±16 - v RL;,;;600Q, Vee=+18V, VEE=-18V 

llilffif~~l'ol'<~J± CMRR 70 100 - dB RL;,;;10kQ 

~illl!~EEl'ol'<~J:\: PSRR 80 100 - dB Rs=50Q, RL;,;;10kQ 

l!l\f~~lli¥1!iliMli:mt la - 8 16 mA RL=oo, on All Op-Amps 

t1:1:1:Jm~~mt los - 38 - mA -

.7.Jv-v- t- s. R. - 8 - V/µs Av=1, RL=600Q, CL=100pF 

flj~~;m;~~" GBW - 20 - MHz CL=100pF, RL=600Q, f=10kHz 

~:*Jililll~ IT - 7 - MHz -
.A 1J lllUti!J'ili:EE Vn - 0.7 1.5 µV RIAA, Rs=100Q, BW=20Hz-30kHz 

f--r/;J!.Jv-tz1~i_,,-:;,3;., cs - 110 - dB RIAA, f=1kHz 
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5.R.ffl IC/Standard ICs 

• ~~~~tt1tUl/Electrical Characteristic Curves 

BA 15532N 

:;: 800 
E 

d'. 

z 600 
BA15532 

0 
i== 
<t BA 15532F a. 
Ui 

400 en 
i5 
a: 
w 
:;: 

200 0 a. 

0 20 40 60 80 100 

AMBIENT TEMPERATURE: Ta ("C) 

50.---..-----..----.--..----,...----. 
[!} 
"C 

z 
<( 
~ 401---+-R_,=_1o~k_n_._R~,~=_1_0_0Tn_--1---; 
z 
~ 
w 
0 
<t 201----1----~----.--ok-----t---t 
~ 
~ 
a. 
§ Ot---+-R-,=-1~kn ....... _R,~=-oo-+---c----t 
0 
w gs 
..J 
0 -20....,_,. _ _.__....,._,--...,...-,...--....,__...._ _ _, 

100 1 k 10k 100k 1 M lOM 100M 

~ 

1-z 

FREQUENCY: f(Hz) 

Fig. 3 r,JJ~J;'flJ~~-~iBi:Hil'tt 

801----+---i---+--+---+----t 

~ 601---+---+---+--+---+---l 
a: 
5 
I- 1--l g 40i----r---r=--"1;;;::;:::t:=:::)::::~ 
0 

h: 
~ 201---+---l---+--t---+---1 
en 
1-
::J a. 
~ OL---'--.....l...--,J.--'---.,i.,...-_,., 
0 -40 -20 0 20 40 60 80 

AMBIENT TEMPERATURE: Ta("C) 

Fig. 5 i:l:l:IJ~~~ilit-~II!l)M.lff~tt 
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BA 15532/BA 15532F /BA 15532N 

[!} 
"C 

'"-;; 1001----t-..---+--+--+-----t---i 

; 801----+--~--t-h......--+--+---t---1 
~ "' ~ 601----+---+--+~-->oc--+-----t---i 

g "' a. 401----+----+---+--~~----I-~ 

8 \l 
~ 20t-----+----+----l---+-~-rs:-----ll 

0~10,--~1~00-:---~1k-""""""'10~k-~1~00~k-~1~M.,..-~10M 
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> 28 

w 
0 24 
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..J 
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::J 
a. 
1-
::J 
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~ 

~ 
~ 
~ 

20 
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12 

8 

4 

0 
100 

1.6 

V±= ±15V 

1 
I 

! 
! 

'\.... 
1k 10k 100k 1M 

FREQUENCY: f(Hz) 
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iA.JJ.I IC/Standard ICs 
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~ ±30 
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5.R.Jf.l IC/Standard ICs 

BA15218/BA15218F 
BA15218N 

BA 15218/BA 1521 SF /BA 1521 SN 

717Jv~.AJv-11- ~ · IJ-J1.A':tl'\7/1 
Dual High Slew Rate, Low 
Noise Operational Amplifiers 

• ~ff~-t~~/Dimensions (Unit : mm) 

BA15218, BA15218F, BA15218N(;J:, i*lllBc'.'"tHIHilifl ~ 

n~2~0)•••. •~•0)~~7/7il*I~~~~~~ 

:_, ·:; '7 ICZ.·9 0 

~i.liii~mt, iilii~ilii!xit.!1!-~ilii!O)c·-s 6 <.'tmhi'Filinn', 

7V'1l JI-:_, .A 7 L. 0)5V.!j!-~~(;:: J: IJ 11111= ~it 7a> Z:. ct 

ilJng<.'-r o 

/~·:;'T-:i'(j:DIP8pin (BA15218), MF8pin (BA15218F), SIP 

Spin (BA15218N) <.'9 0 

BA 15218/BA 1521BF/BA1521 BN are monolithic IC incor
porating 2 low-distortion operational amplifiers phase
compensated internally. 

·~& 

111tk~1±1111;:, .!l!-~iJliil!J1'FtfilJng<.' &> 7a> o 

(.!j!-~)Jii!; 4-32V,jilij~)Jii!; ±2-±16V) 

2)ffkft•<.'&>7a> (Vn=1.0µVrms Typ.: RIAA)0 

3) ~.A JI- - 1.-- - I-(.' d1> .Q (SR=3V/ µs, GBW=10MHz 

Typ.)o 

4)1t!;~ 7-tz ·:; I- ~J±l'· d1> .Q (V10=0.5mV Typ.)0 

5) ~flH~. ft!;~$<.'d1>7a> (Gvo=110dB, THD=0.0015%)0 

6) ~~~O) 7' .1 7 JI-~~ 7 / 7~1ii-=f-~~ c li'iJ [; (.'' ~;\'tt89 

,;:: tf~n n '7a> f.::/Jl)4558, 45605117 c1L:l~tt1f&> 7alo 

•Features 

1) Operable at the low voltages with single power 
supplies. (Single power supplies: 4-32V, both power 
supplies: ±16V) 

2) Low noise (Vn=1.0 µ Vrms Typ.: RIAA). 
3) High through-rate (SR=3V/ µs, GBW=10MHz Typ.). 
4) Low offset voltage (V10=0.5mV Typ.). 
5) High gain and low distortion (Gvo=110dB, THD= 

0.0015%). 
6) Compatible to Types 4558 and 4560 because of 

dual operational amplifier terminal connection as 
the standard one and the excellent characteristics. 

RDNrn 

BA15218 

~~ 
~I~ 

• <D I <D IT-
~[~IEm! 1 2 3 4 _L~I Mt=~ ~I 
+1 <Y) IN ~ 

: ~ ~ I 0.5±0.1 I I 0.3±0.1 

~ --I 2.54±0.3 

ll.62+0.3 8.8±0.6 

BA15218F 

~~m ~i--- -. ~t-~r . onc=J\\~~ 
. __jj_ -lJ.__ 0.3 Min. ci 

0 1.27±0.2 0.4±0.1 

BA15218N 

1.25 

V"' 
0.65 --11-
b.85 0.3 
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)fl.Jij IC/Standard ICs 

• ·f o "/ ? ~ 17 ?' 7 .L../Block Diagram 

BA15218/BA15218F BA15218N 

• !*1$18liMf41£~/Circuit Diagram 

R, 

+IN c, 
R, 

D, 

R, 

VEE 

BA 15218/BA 1521 SF /BA 1521 SN 

z z 
T + 

R, 

OUT 

N 
~ 
+ 

N 

~ 
0 

011 

R, 

• ~Mii:*:IE*&/ Absolute Maximum Ratings (Ta = 25°C) 

Limits 
Parameter Symbol Unit 

BA15218 BA15218F BA15218N 

~iJlii~I± Vee ±18 ±18 ±18 v 
Wif!l!m:'t:: pd 600* 450* 900* mW 

~tb.A.:h~I± V10 ±Vee ±Vee ±Vee v 
laJffi.A.:h~I± v, -Vee-+Vee -Vee-+ Vee -Vee.,..+Vee v 
~f.j~)Jit lo MA ±50 ±50 ±50 mA 

l!Jf'i'ilii\IUU!! Topr -20-+75 -20-+75 -20-+75 ·c 
f*:ffi.ffil.ll~OO Tstg -55-+125 -55-+125 -55-+125 ·c 
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}fl.JD IC/Standard ICs BA15218/BA15218F/BA15218N 

• 11~f..J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=+15V, Vee=-15V) 

Parameter Symbol Min. 

A.tJ::t 712 '/ t-~1±: V10 -

A.ti ::t 712 '/ t-~mi 110 -
)..jJJ{-f'J'.A~mt le -

*fitli1!!:1±f1H~ Av 86 

ll'iH!l.AtJ~l±illl!!l V1cM ±12 

ff* t:l:l'tJ ~I± VoM ±12 

fi*:±l tJ~I± VoM ±10 

!Plff!f~~~att CMRR 70 

~ilill~l±:~:ti;tt PSRR 76 

~f~~Pifflili!tr~mt lo -

.AJv-v- F- s. R. -

7- i7 / ;/: Jv 12 I~ v - :_, =i / cs -

flH~;m;~~fl! GBW -

fi*~i!llh IT -

• 11~f..J~ttltll**/Electrical Characteristic Curves 

:;: 
E 800 
a.· 

z BA 15218 Q 600 r-
<( 
a. BA15218F 
Ci5 
Cl) 

15 400 
a: 
w 
:;: 
0 a. 200 

0 20 40 60 80 100 

AMBIENT TEMPERATURE; Ta ('C) 

Typ. Max. 

0.5 4.0 

5 200 

50 500 

110 -

±14 -

±14 -

±13 -

90 -
90 -

5 8 

3 -
120 -

10 -
7 -

1.0 

RDHm 

Unit 

mV 

nA 

nA 

dB 

v 
v 
v 
dB 

dB 

mA 

Vlµs 

dB 

MHz 

MHz 

µVrms 

140 

CD 
:::. 120 
.{ 

z 100 
<( 
0 

~ 80 

~ 
_J 

~ 60 
a. 
§ 40 

z w 
~ 20 

0 

Condition 

Rs~10kQ 

-

-

RL;;;;2kQ, Vo=±10V 

-

RL;;;;10kQ 

RL;;;;2kQ 

Rs~10kQ 

Rs~10kQ 

V1N=OV, RL =oo 

Av=1, RL=2kQ 

f=lkHz A.tJ:lllf 

f=10kHz 
·--

-

RIAA, Rs=lkQ, 10Hz-30kHz 

~ 

~ 
~ 
~ 
~ 

IS 
1 10 100 lk 10k 100k 1M lOM 

FREQUENCY; f(Hz) 
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iR.IH IC/Standard ICs 

~ 
...!! 6>1---1--4--1--+-+-11--+--t-7"9---l 

I ....,17 
!z I y 
Ii:! / a: 

5 vV 
ffi 2 _yV 
~ 
5 
0 0'~0-'----'-----"'---'--±~1=0_,_-'-_.____.~±20 

SUPPLY VOLTAGE: V±(V) 

~ 20·1---1--4--1--+-+-l--+--+--t--i 
~ 

> 

106 

-20·~o---'----'--'---'--±~1=0-'--'--'---'~±20 

SUPPLY VOLTAGE: V±(V) 

RDHm 
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5JLJJ.I IC/Standard ICs BA6110 

•l±ift!JIP * /\\7 / 7' BA6110 
Voltage Controlled Operational Amplifier 

BA6110!.t, 1IUIHit-1lt:t7i?·;; t-:1o77-:i1'Ji..:t~7"/ 

:1C:9 0 

a;.1. ,~im1:: t> t.: "'.) -r 'J.::. r 1J ::r 1~<lrinl<il1iJ.t:i;....:S£7 
; ;.... .7. (g ml I~~ 9 .:: C: ffC: 8 9 0) C:, ~J±lfillfill:ltll!ifi 

(VCA), ~l±!Mill7-< Ji..; (VCF), ~l±fflllfill~:lifi (VCO) t.i: 

cO)~m1::111..,n'*9o 

~11t)ll@~'!-'fY!ffl9 9•1:: J: IJ ~1~ffl~l::.l:t-"'~$0.5% 

II\¥ C: SN.l:t:lf1 OdBi';11:. ~ tL ;!; 9 0 ~l±fflllfill:ltll!ifi (VCA) C: 

l., T 'IY!ffl (.., t.: C: ~ 1:: l.i, ifl$0.5% C:86dB C: 1.'? ~SN.l:t 

fi~!].C: 8 * 9 0 

:t-:1/Ji..- :1/f 1 / l.t, :i;.... t- o-Jt-~)jif tfl#ltO)lf 

1 /*'.iE~fEf'itRd::J: IJ*'.iE~ tl.90)(!, /b.l.'~lm1!0)~ 

'.lEtfRJ~C:9 0 

* t.:, -1lt1;.... l:::"-:)i;....;q:l:j:tJJ'\·;; 7y@~ii:*Jiil l.,"t'l.'9 

O)C!fl#H$£i~S9C::C:tfC:8;1;9o 

The BA6110 is a monolithic IC consisting of a low-noise, 
low-offset programmable operational amplifier. 

-~~ 
1) 1ltifl$ (ifl11£~ffl / { 1 7' .A :Si 1 :t - I' i:*Jiillo 

2) 11t~IUit o 

3) :t 7 i? ·;; I- ff/]\~\,' (V10=3mVMax.lo 

4) ti:l :tJ I { ·;; 7 7" i:*JJilo 

5) 3T1 '71 l'I:: bf.: I) IJ.::. 7" 1J T 1 ~ ( gmRJ~o 

• Jfiii! 
~T;j{ IJ .1 - J... 

~l±fflllill1;.... l::"-11'/.7. 

~l±fflilill:lti4'iilfi (VCA) 

~l±!lillill71 Ji..; (VCF) 

~l±lfi!Jfill~:lifi (VCO) 

"'?' Ji..7- :171-V 

ij-//Jl-;F-Jl- t'' 

:,. .1 ~ •;; I- I- IJ jj' 

• *m-t~mt/Dirnensions (Unit: mm) 

22.0:':8·' 2.8:':8·' 

1.-2.54±0.2 ... ' 0.65 
I 0.85 

20.32±0.3 • 1.25 

la:n cm rm llD IIIl a:o !ID a:a £Dlj 

e Features 

JL 
0.3 

1) Low distortion (with bulit-in low-distortion bias diodes). 

2) Low noise. 
3) Low offset (V10 = 3mVMax.J. 
4) Built-in output buffer. 
5) Variable gm and good linearity over 3 decades. 

• Applications 

Electronic volume controls 
Voltage controlled impedances 
Voltage controlled amplifiers (VCAs) 
Voltage controlled filters (VCFs) 
Voltage controlled oscillators (VCOs) 
Multipliers 
Sample & liolds 
Schmitt triggers 
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5.R..m IC/Standard ICs BA6110 

• ·j' a ·:; '7 Jf { 7 /j· 7.L./Block Diagram 

BA6110 

• ~$181iH!llilW11/Circuit Diagram 

6 
OUT 1\.-:; 7 7' IN 

Fig.1 

• ~Mfil::k:iE*& /Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'iUi'iltB:: Vee 34 v 

~~$~ pd 500* mW 

l!J1'1'i.all1BOO Topr -20-70 ·c 

f¥1'fi!ill1BOO Tstg -55-125 ·c 
fi*::J/ f.Q-Mltilit le 500 µA 
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511.JD IC/Standard ICs BA6110 

• •tt&g4'1!/ Electrical Characteristics (Ta=25"c, Vee =15V, VEE =-15V) 

Parameter Symbol Min. Typ. Max. 

•m-~~-}l la 0.9 3.0 6.0 

7pin1~1 J> .::<: 'llUJlf 17PIN - 0.8 5 

~$ THO - 0.2 1 

11ir.Jrd::i /;'H / ;i; 9m 4800 8000 12000 

6plnii*l:l:t:tl.r£E IVoMel 12 14 -

8piniil*l:l:t:tl•£E IVoMal 9 11 -
6pinA*l:l:t:tJ•)Jll I loMel 300 500 650 

J!illtii 1 VN1 - -94 -90 

J!illtit2 VN2 - -74 -66 

;iqtiUUl VNP2 - 10.5 11.5 

~tl.'-'""'i.. L (Leak) - -94 -75 

• jlj~l§ll&~/Test Circuit 

Fig.2 

e IBll&'11AltO)i!tl!IJ (Fig. 2 ~~) 

BA61101.t, :J/ 1--i:J-Jl,,ii)Jffl;::J: IJ, Jm1Jft;J1~ii:J/1i 

? ~ / .A9milbllfl!J"t' ~ .Q, iiUf:lililitl6 c, -f:O)i.tt/J.AtJ 

"t'~~T .Q~ HJ)l1!"9f.:!lf)O)J..tJ=MiEffl1<17' .A 1i 1 ;>f"-

1" c, -f 0)1< 17" .A1i~'.iE'SB~!11±1tJ1< ·;1 7 7$tJ1 ~tf4/ilt 

E"tl.n':i:To 

~•:tttiltl61.t, 1 pin tJf.iE.A tJ, 2pin tJf~ .A tJ c t.i: 1 J, 4pin ff 

1.tib1lUJffi~:lE"9.Q, :::i:.- t-i:i-Mi/iT-l:t.i:-:>n':i:To 
:l:f.:6pintJf, l±ltJ~ilffcf.i:?TSIJ, C:ti.1:9f.f;HtE"tl..Q 

gMc:::i:.-t-i:i-~••~J:~. ;>f"-7:.-~-7if1:.-i 

Unit Conditions 

mA lcontrol=O 1JA 

IJA -
% lcontrol=200 1.1A, V;=5mVrms 

IJ s lcontrol=500 IJA 

v lcontrol=500 IJA 

v R L =47k0 

IJA lcontrol=500 IJA 

dBm 
lcontrol=O IJA, BPF (30 -

20kHz, 3dB, 6dB/OCT) 

dBm 
lcontrol=200 IJA, BPF (30-

20kHz, 3dB, 6dB/OCT) 

dB 
lcontrol=200 IJA, BPF (30 -

20kHz, 3dB, 6dB/OCT) 

dBm 
lcontrol=O IJA, V1N=-30dBm 

f1N=20kHz 

Vee=+ lOV 

v., 
-lOV 

~;E l,:1:"9 o 

Test Circuit 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

.: O))!Qlt::lil!Mi$0)191~tb1'!=1:-:J~ 'Tfill.llJl t., :!: To 

~W:!ttfitl6Ut-5/~.A~~~~4'ff~ib.A1Jiffl/iltt.,t-

5 /~.A ~01-0121.ttJ v/ t- ~ 5-IBIB3itf4/ilt t.,T~'* 

To C:O)tJ 1,.;;,. t- ~ 5-l.t,4pin:::i;,. t- i:J-Ji,YiftiT-l:)Jff.A 

"9.Q :::i;,. t-i:i-Ji,ii)Jffl:~ L,~'~)Jffii.ttbif:l<ii.EmitterJ: 

IJl!A!JIX !.,:1:"9 o .: .: "t'~tb.AtJV1N=Oc"ttl.litJ (..;/ t- ~ 

5- (3) ~!!:h v :.- t- ~ 5 - (4) I ii.15 Ti.tibHM!iltT .Q 

01a, 0140) :::iv? 111: 1.tJ/ilc tJf1:Jt**E' ti T~' :!: To 
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511.J:fi IC/Standard ICs 

•~O)ft~••tma9Qnv/t-~7-~0):±lh~n 

v/t-~7-~~~ij~&~nz. ~~<n~••O)n 

v/ r. ~ 7-(4)0):±lh t1\7 /.At., n'*9 o 

•~t::J..h:lf~nti, ~5Jit1\7 / .At::~1tt.f~bn,6pin 

t::tl:lh~5Jit:lf~ ~. 9H<ttHftttt=~ IJ~J.±:1.f~~ [.,*9 0 

;:O)•W:ltl~~0)~-7/~-7if1/~, ~~~/t

o - Jj,~5Jit i lcoNTROL, 6pin9H<ttt mtt R 0 t 9 Q t' 

lcoNTRoLXRo A (v) = 9m • Ro= ~~~~ 
2 KT 

q 

T~b-tt*9 o 
-~,\hc·~~9QiH:mlH f;:;rJJO))."j]J\17' A ~;1'1 

~- l'':&Lf-t:0:>1'i17'.AIE!l!HI:, 1\17'.A)i'1~- F 

• ~Htttll!S~O)~IJ.ll 

(1 l :iEJ.. hm'T (1 pin) 

•~0:iEJ..hm'TT9 o 1f 1~- "'''17' .At::~ Q~a• 
tfi?~~. J..hm:::r-~m~~~Mt.,~~-x~;..hmtt 

f,\tl.Tfic'*9o J..htft1iti*~(9Q;:(:t::~1;, ~ 

•~a•~n*9W, 1~o~~T~. ~~~~•JlO)i'.1l 

-~~t;:::fJ:IJ *9o 

J..htfttttJ:1kQ~20kD,i.ilififfl ~ ;ftQ;: ti :tit~[.,* 

9o 

(2) AJ.. hm'T {2pin) 

•~O)AJ..hm'TT9o~J..hm'TO)J..ht!tttt~-mtt 

1iHTGND L,*9 o * tc:~ 7-tz ·;1 Hlll!li ;:O)Yiffi'TTfic' 

*9o (Fig.3)~7iz·;11-~r.J!ltfttttJ:, J..htfttt:lf7'/J\ 

7 /.At fJ: i? IJ:c '~? +71-~~ 'lftttififfl [., Z < tc.· ~ c 'o 

(3) Ah I\ 17' 7. 1i 1-;f" - Hilff (3pin) 

J..hJ\17' .A 1i 1-;f"- i"O)J\17' .A ~5Jitlo;lf;:O)ilj/ff1'* 

:JE~n*9o 

1i 1 -;t - FI\ 1 7' .A ~ ti f;:; t ~ 0) ICO) ,\ h 1 / t: - )i' / 

.ARdlJ:1i1-;t-1''1\17'.A~J*iloc9nt;f, PJ"""'FT~ 

P~tl.*9o 

• liC>JH91J 
(1) BA61100)JiDffllElttri?tJ (:: [., T, ~J.±lfl!JfJll:ltl~~ (AM~ 

~) iFig.3t::~ [., ;!: 9 o 

4pin~5JjEO)lcoNTROLi~ ~ Q;: t t:: ~I) •tnO)if 1 / i 

~1t~ 1tQ;: t tfT ~ ;!: 9 o if 1 /AvtJ:6pinO)AMtfttt 

iRot9Q t, 

A(v)=g • R = lcONTROL(mA)XR 
m 0 52(mV) 0 

BA6110 

o,, o 2:& Lf n v / r. ~ 7 - t1 l, n v / r. ~ 7 - t21 :& Lf 

3pinJ..hri17'7.mO)n v/ r. ~ 7-tma9 Qr. 7 /~ 

A '.;I Q,-Os:&Lftfttt R, t:: ~I) ma[., l c' * 9 0 ;:O)IE! 

l!~t::~ IJ-;t-7/Ji,,-7-c'{iffl [.,f;:; t ~ t::•~J..hT~~ 

9Q~fmll!t.,n'*9o 

1\ ·;1 7? IEll!trtJ:7pin:lf/\ ·;1 7 7' J..h t:: fJ: IJ 8pin:lf/\ ·;1 7 7' 

:±lh t::fJ:-::i l c '* 9 0 

J\·;1771Ell!trtJ:, NPN l-7/;:.i'7.'.;1011:&U0110)1i~~· 

Mt fJ:Q01sC::lfI ~ ·;1 '.ii* o '7H~a [.,, .:01 ~ ·;1 '.ii 

*Q '71'~T Q vF•i PNP ~ 7 /';/.A:$! 01a:&Lf R51't~ 

a9QI ~ ·;1 '.il*0'7TtHl9 ~? t:: t.,Z~'*9 o ;!: tc:, 
1i 1 ~- FJ\17' .A~O)Gain!J:, i~~~tftttR 1NC 1i 1 

-;t- !"0)1 / t:- )i'/ 7.0)J:tT** QfM.: tti.IR.~ [., ;!: 9 o 

(4) ~ / I- Cl - Ji,,Yiffi'T (4pin) 

-~~O)~J*i~/ t-o-Ji,9QY:ffi'TT, ;:O)Yiffi'Tt::J*n 

~t;~5Jiti~1t9Q;: ct::~ •J-~:ltl~~O)flH~i~1t~ 

1tQ;: t:lfT~ ;1:9 o 

(5) :±lhm'T (6pin) 

:±l1JY:ffi'Tt::~ifii'C9 QJftttRoC:4pin~ / I- o -Jt-~5Jit t t:: 

~ -::> z •~:ltl~~O) if 1 / Av:IJ~'*'.JE ~ ti* 9 o 

Av=g XR = lcoNTROL(mA) XR 
m o 52{mV) 0 

·~~nQ~*:±lh, if1/~~ij~~fJ::t!ttt~i-~T 

( t.:~vo 
(6) 1\ ·;177' J..h (7pin) 

PNP, NPNI ~ ·;1 :$!*Cl '7 :IJ' i? fJ: Q J\ ·;1770) J..h t:: fJ:-::i 

Z c' ;1:9 o 0.8µAfi)lO)J\17' .A ~)i:IJ~·)i,\ [., ;!: 90)1', 

~ / r. o -Jt-~J*0)1J' ~ fJ:~Jt~c·fiffl9 Q~~fJ: c T tJ:, 

~).1J1 / t:-)i'/ .AO)FET1\ ·;17 7 i{iffl~ n.Q;: ti 

:tit~ [.,;1:9 0 

(7) 1\ ·;177' :±lhtfttt (8pin) 

ICl*Jl'.JBTVcc-:±l hr .. ii:: 11 kQ :IJ'i*J~ ~ :h l c' * 9 0 9H1 

tt TGND-:±l1Jrait::.aMtfttt i ~ba ~ :hQ~~ ti, RL = 

33kD (Min.)HNJlt::fi-::iZ < t.:~c'o 

T~ n ~ n, 3 7 1 'T 1 F 1:: n tc: -::i z 1J = 7' IJ 7- 1 ~ < ~ 
/ l-O-Jv1'~;!:9o 

3pin itftttc·Vcct::t~ifii'C9 Q;: t t:: ~ 1; ,\ h :IJ~· 1i 1 ~ - I'' 

1\17'.A~ti. ~:IJ'm:i.IR.t.,;!:9o 

;: O)~~O) if.1 /ti, )i' 1 -;t - HD 1 / t:- :';/' / 7. Rd t 

J..htftttR1N1'7}!± ~ tifdiit:: fJ: I) i-:..l"""'FT~ P ~ti;!: 9 o 
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511.JD IC/Standard ICs 

A(v)=Qm. RoX RciR~R1N 
~ 1 ;t- f"0)1 /l:::"-:$1'/ .A Rd= (26/lo (mA))O t fJ fJ, 

3pinl\1J7.A~)Jlflot;t, lo= (Vcc,-1V) /R3pintfJ fJ *9 o 

~ 1 ;t- F1\1 r .APi¥0):::i :..- t- C1-Jv~)JffM;t-7':..-;i,-
7'1f 1/0)-'f7 7 ~ Fig.41::if-; [., * 9 o 

~ L; < 1\ 1 J1 .APi¥0)::J /I- Cl-Jv~)JlfMTHD=0.5%Pi¥tl:l 

1JO)-'f 7 7 ~ Fig.5t::if-; [., * 9 o 

~ 1 ;t- ~·1\1 J1 .A fJ VZ:'O)::J / HJ-Jv~)JlfX;f:;t-7'/ 

Jv-7'1f 1/0)1'77 ~ Fig.6t::if-; [., * 9 o 

::J / I- Cl-Jv~)JlfX<fSNJ;tO) ?7 7 ~ Fig.?t::il'; [., :1:9 0 

~1 ;t- ~·1\17'.A~)JlfMSNJ:t0)?.7 7 ~Fig.8t::if-; L,* 

9o 

)Jj(,~HJ;¥tt0)?'7 7 ~ Fig.9t::if-; [., * 9 o 

(2) BA61100)/iDffli§Jmj91Jt VC, ~1±:$1]'1$Cl-l~.A 71 Jv 

9 t [., Z O)/iDffl19tl ~ Fig.1 Ot::if-; [., * 9 o 

BA6110 

4pin0) :::i / t- Cl - ;i,~)jjt ~ ~ ;t 7a> ;:: t t: J: f J 1J "J t- :;t 7 f,!iJ 

il1i:lfo~~;'t 7a> Z: t ti<:~* 9 o 

1J ·:; I- ;t 7 f.!iliBittfot;t 

RA•9m 
fo= (R+RA )2irC 

C'~P ~ tl.-6dB/OCTC'iJA\i\t L, * 9 o 

Fig.11 t: lcoNTRoLMtl:l 1J4;¥ttO)? 7 7 ~:if-; L, * 9 o 

(3) BA61100)/iDffll§Jm-f?i] t L, "l~l±ltll'OO 2 /,XCl-H.A 7 1 

Jv9 t [.,ZO)/iDfflf9~~Fig.12!::iJ';L,*9o 

4pin0) :::i / t- Cl - ;i,~)jjt ~ ~ ;t 7a> ;:: t t: J: f J 1J ·:; t- ;t 7 f,!iJ 

iJtttfo~~ ;'t 7a> Z: t ti<!~:!: 9 o 

f -~ g.!!!.c._ 
o- (R+RA)·2irC 

C'~P ~ tL-12dB/OCTC')Jj(,i\t [., * 9 0 

Fig.13t: lcoNTRoLMl±l 1J4;¥ttO) ?' 7 7 ~:if-; L, * 9 o 

--------------------- Vcc=15V' 

L R1N 
lOK 
~ 

330K 2 

lOOK VR 
(::f 7 iz ·:; Hfil~l 

lOK 

OUT 
8 

4 

- lcoNTROL 

30KD 

L__ ________ ,__ ________ _.__ VEE= -15V 

• C~rr:J!fil¥ttitlt*l/Electrical Characteristic Curves 

-3o Z.k' 
-•ov v 

1-:-"'k 
5 10 20 50 1 00 200 500 1 000 

CONTROL CURRENT:lroNTROL (ll'/.>) 

naNm 

v.col5V~ Tirie- cJ\-{]' .-u; 
VEE 15V ' I I I Ill 

--RIN...., 1QK0 ---
Ro -27Kn JO 

-1,,=200,nA_ 
-11n=\KHz Ro'--50KO 

~TH0=0.5%1ii!lt1J :? -· 7 f-

Veo=IOK!l 

0.5 

0.2 

0.1 

0.05 

czv 0.02 
I 

. -z 
17 v v -

171 
5 10 20 50 100 200 

CONTROL CURRENT: lr:oNTROL (,rtA) 

Fig.5 THO~ 0. 5%a;f :±l 1J. 
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t 
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ifl.J'-1 IC/Standard ICs 

60 

·,~ 50 

c 40 

;;:; 
C3 30 

a. 
g 20 
_J 
z 
UJ 
a. 10 
0 

-10 

Vcc=15Y ?1'::t- Fl~1'J7.At.;L 
VEE=-15V 

±fWo=iOK~ R1N=10KO 
lo=O 

~v1,,., 

y =s: v 
/ ~ 

,,, 
2 po: 

VJ.> IZ:" Ro=27KO 

17 [/ Ro=lOK!l-+-i 
2 7 v v 

k'.' v 
17 v 
IL v 
1 5 10 20 50 100 200 500 1000 

CONTROL CURRENT: I CUNIROL (11A) 

Fig.6 ;f-//Jv-7'?'1 / 

:::i / I- [J -Ml!:ilit~i!'tt 

ICONTROL=2QOµA 

co ..... 
"" 

nm 
z ·!'I K~IY° 
~so -:J k 

TI 
ICONTROL1;;"500µA 

~ RiN-10 ~E 
~ R!N=2KO 
z 
~ 70 l-+++++++--+-+-+++-H-1+-+-+-+-+++!+.i--l 
_J 

"' z 
"' iii 

l-+++++++--f--1-l-l+H+lvcc= 15V +-+++++++----l 
l-+++++++--+-+-+++-1-H-~~';,,2]KlfiV+.+1+1+l----l 
l-+++++++--+-+-+++-1-H-fin = 1 KHz ~l+l+l-----1 
l-+++l++t--t---1--1-H+l+NOISE 8. P.F20~~ 

ICONTROL=200p~;;..IJ,1,~ 
60 1-+++++++--t---1--l-H+l+"IIHD=t5i"~r1s1~~-

10 20 50 100 200 500 lmA 
BIAS CURAENT:lo lt•AI 

co 
"" z 

Vcc~1W l 
VEE~-15V 

~~:i?it<# ] 
~'bislJ<~'p FJ-1JJ 
THD=0.5%~0JSNJ:t 

BA6110 

mm 
J....-~-

IJ) 80 
0 ./ 

.k'. 

~ 
0: 
UJ 
IJ) 

i5 
z 

..... 

0 70 
f'

lo= 0 +--
_J 

"' z 
"' iii 

~ 

I-""' 
60 

10 20 50 100 200 500 lmA 
CONTROL CURRENT lcONTROL (µA) 

Fig.7 SNJ:t -- ::J / I- [J -Jv~mt~~tt 

15 f-11 -l--+-+--1---1--+--.+---+--+--+y-+---b..-< 
12 SPIN'lllI 
10 '--+-+:---1-1-Hriri-+-+v---+~v"'"+. -+--1 
al--1---1-+-+-+-+-+,/-J...--'+--cJi...-<f'--+---+"'-+--+-1 

- 2 'j...,, 

-4 ~ 
- 6 1't-... 
- 8 "'t-... 
-10 l--H-+-+-+-+-+-Hl'-+t-....~~j--+-
-12 "'t-... 
-141--l-l-l--Hri-+-+-+-+-+-+-+-+''"I 

! 2 t 4 t 6 ' 8 • 10 • 12 ._ 14 

SUPPLY VOLT AGE 

Fig.9 VoM-tiw.tl±~tt 
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iR.Jll IC/Standard ICs 

-4 

12 

16 

20 
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28 

-4 
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-16 
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Vc~1sv 
VEE=-15V 
6P!N C 150PF 

....._ 
b I CONTROL= 1 OOtiA 

h K ~ ICONTAOL.~1,Q°(~~ ~ 
-6dB10CT 

rs: rs: 
l'i. 

100 200 500 1 K 2K 5K lOK 20K SOK lOOK 

FREQUENCY: f Hzl 

l-Vc'c'!;1sv'--
VEE=-15V 

I CONTROL= TI'A 
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100 200 500 1 K 2 K 5 K IOK 20K SOK 100K 
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5.R.Jl.I IC/Standard ICs BA10324/BA10324F 

BA10324 
BA10324F 

~?y~~5~~~~~*~7~~ 
Quad Ground Sense Operational Amplifiers 

BA 10324, BA 10324F I;!:, l*J ~ 1'"(.iH~Hili ft ~ ti t.: 4 ffil (7) 

;f ~J7 / :1 i i*JilG [., f.: -l: .I 1) "./ ",;? IC l."T o 

~)Jjji~EEl;t, iilii~imt.:SU;t.!;ji-~)/jji(l) c '5.;, 1" ttifti'iJfjgl.", 

7~ ~ Jv "./.A 7- b.(7) 5V .!;ji-~i!f-1.: cl: ~J tift ~it{>;: C. t 

iiJligl'To ffl~C. Vt ti, l-7/.A7.:i--!fJ7/:1, DC 

J7/:1i~~~~~m. ~~m•~~~<~ffl1"8*"9o 

BA10324/BA10324F are monolithic IC incorporating 4 
operational amplifiers phase-compensated internally. 

·~jt 

1 l tift~)Jjji~EElil:faJ;if~ <, .!;ji-~)m\tiftt iiJligl."~ {lo 

(l;ji-~)m\: 3-32V, jilij~)Jlit: ±1.5-±16V) 

2) lll'l~§.A:t:J~m;1:?7 / Fvl'(Jvcl: IJiJJff"iiJligl."~{>o 

3) ~ti.A :t:J~EE t;t~;t-~EE v/\(Jv * l."tif'i'i=i)"ligl." ~ {> o 

4) )jlj!f~51iUi:lt'~~' (lo=0.8mA)0 

5)f!f::f7iz·:; 1-~EE, flf::f7iz·:; 1-~5*1"~{> (V10=2mV, 

l10=5nA Typ.)0 

6) f:ilffififift ~tit.: 4 fij(l) ;f ~ J7 / :1iDIP/MF14pin t.: 1*J 

iJGl.,l"~'{>o 

7) ftMi(7)32491 :1(7)::f~7' /:1 UH~tt:li~ {lo 

•Features 

1 ) The range of operation voltages is so wide as oper
able evern with a single power supply. 
(Single power supplies: 3-32V, both power supplies: 
±1.5-±16V) 

2) Operable level of the same phase input voltage is 
the ground level or higher. 

3) Operable level of differential input voltage is the 
power supply voltage level or less. 

4) Small consumption current (1 0 =0.8mA). 
5) Low offset voltage and current (V10=2mA, l10=5nA 

Typ.). 
6) For phase-compensated operational amplifiers are 

built in DIP/MF14 pins. 
7) Compatible to operational amplifiers of Type 324 

available from other manufacturers. 

• ~~~'f°~~/Dimensions (Unit : mm) 

BA10324 
19,4±0.3 

1413121110 9 8 ]~ 

+I 
~ 

r~ri=~~Gt 
~L$±=::'.t 1'"'' r t"'' "'· 2.54±0.3-

"' 8.8±0.6 
15.24±0.3 

BA10324F 

8.7±0.3 

!OLD 
1234567 

~t= £Fin-; AH A t::l c:::nl 
"' ::; '!"10"""' 
~· :g -i--i-- -W--

d 1.27±0,2 0.4±0.1 

BA10324/BA10324F 
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5Jl.JJJ IC/Standard ICs BA10324/BA10324F 

• llHt 
?7 / Fi!/.AM1' 1J 77/7' 

J7?717'71JI/~ 

DCY/1' 

/'\'Jl/.A~~$~ 

• Applications 

Ground sensing type preamplifier 
Active filter 
DC amplifier 
Pulse generator, etc. 

• i@x<f:li1':~~/Absolute Maximum Ratings (Ta= 25°C) 

Limits 
Parameter Symbol Unit 

BA10324 BA10324F 

~i~~J± Vee 32 (±16) 32 (±16) v 

ff'.gm*' pd 600* 450* mW 

JUJJ.A:fl~Jl: V10 ±Vee ±Vee v 

llilffi.A:fl~Jl: v, -0.3-Vee -0.3-Vee v 

lllf'Fi.ll'.JUaOO Topr -40-+85 -40-+85 oc 

f¥:ffi.iil.Jil'BOO Tstg -55-+125 -55-+125 oc 

• !lmB'!J~f.!/Electrical Characteristics (Unless otherwise noted, Ta=25"C, Vcc=+5V) 

Parameter Symbol Min. Typ. Max. Unit Condition 

.A:fl:t7t! ·;; 1-~Jl: V10 - 20 70 mV Rs=50Q 

.A:fl:t 71! ·;; 1-~mt 110 - 5 50 nA -

.A:fl1~17'A~mt Is - 45 250 nA -

:*tmilltll:flH~ Av 25 100 - V/mV RL~2kQ. Vee=+15V 

llilt!l.A:fl~Jl:iBOO V1eM 0 - Vee-1.5 v -

:±l :fl".ltl±l'BOO Vo 0 - Vee-1.5 v RL=2kQ 

llilt!lf~-%~:!..lt CMRR 65 80 - dB -
·~· 

~~~l±~:i<.lt PSRR 65 100 - dB Rs=50Q 

1!1\f~.Ji}Pi\'llllilltint la - 1 2 mA RL=oo, on All Op-Amps 

;;z.;i.--v- t- S. R. - 0.2 - V/µs Av=1, RL~2kQ 

iii:*~)Jt~ IT - 0.5 - MHz -

7 "\' /oi'-Jvt!ltt,;-:/ =i :..- cs - 120 - dB f=1kHz .A:fl~~ 

iii:*:±l:fl~mt I source lsource 20 40 - mA v,N+=+1V, v,N-=OV 

sink I sink 20 40 - mA V1N-=OV, V1N+=+1V, Vo=Vee 

• JiCiJfl'IJIJ/ Application Examples 

100k!l O.OlµF 

T=140µs lo= lkHz, G,=6d8-12d8/oct 

Fig. 1 1Jjf~)JI~':l:Jfili~ 

RDNm 115 
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~JI.JD IC/Standard ICs 

• 11~~M'lidHl/Electrical Characteristic Curves 

0:: 
• • 600 BA 10324 

~ 
~ BA10324F 

~ 400 
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~.fl.Jn IC/Standard ICs 

. . 151------1---
w 
0 
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0 

100k• 

~ 101------1---\.-...----------l 
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I
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0 
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)fl.JO IC/Standard ICs BA14741/BA14741 F 

BA14741 
BA14741F 

? ? "/ I'' ;iJ-~7 / 7° 
Quad Operational Amplifiers 

BA1474H;t, 1*.1$1Il:~IHiliiE~<7)?f"'07 / 7" 4 @l!&~ 1 -::i 

<7) -;:,, 1) ::i / 7 ·:; 7" .. H:t1!;JiX L, f;::. t / 1) -;:,, ·:; ? IC 1''"9 o 

~•~1±~. ~~~~~•-~•O)~~s~~~~~•~ 

"to 
The BA14741/BA14741F are monolithic IC consisting of 
2 internal phase compensation type operational ampli
fi~r circuits fabricated on a silicon chip. 
The amplifier is operable with either ± dual power 
supply or single power supply. 

·~:l!t 

1l1.iHIHilifl!Hll!&l*.lilo 

2) ~f'F~)Jili~l±lBIH!iift.1,' (±2-±18V)0 

3) t~i\!<7)? '7 "J F :t ~ 7' / 7"Yil.lT-:tt*11: c:· if.> Q o 

4)~~1J~~. 1tU1UirN!lQo 

•Features 

1) Built-in phase compensation circuit 
2) Wide voltage range for operating power supply (±2 

-±18V) 
3) Standerd pin connection of the quad operational 

amplifier 
4) High gain, low noise 

•JIB~ 

7'?71 ""J'7 -( )(,~ 
:t - 7 -< :t y:,., 7" 
vco 
f O){il!~T-@l!tt 

BA14741/BA14741F 

• ~Hf~-t).!~/Dimensions (Unit : mm) 

BA14741 
19.4±0.3 

1413121110 9 8 ]8 
+I 
"' a:i 

![~ri=~. ~~ "' ot==' J -\o.3:1:0.1 

~ t2.54±0.3 • J 0.5±0.1 I I . 

BA14741F 

8.8±0.6 
15.24±0.3 

8.7±0.3 

~oro 
1234567 

~F£f=hh.f...:;::;:.H:;::;:H:;::;:H::;:;:A::;:;:,....,:::;::i8 
"' :2 '1"!0~ 
...: :g _(......j_ -W-. 

ci 1.27±0.2 0.4±0.1 

• Applications 

Active filters, audio amplifiers, VCOs and other electro
nic circuits 

• 1*.1$@l!M41£~/Circuit Diagram 

L-...+-+..-__.__...___._ _ _.__ ___ ...._---0 VEE 

(SUB) 
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)JI.If.I IC/Standard ICs BA14741/BA14741F 

• ~Mit:k'.iE:~/ Absolute Maximum Ratings (Ta = 25°C) 

Limits 
Parameter Symbol Unit 

BA14741 BA14741F 

-~-1± Vee 36 (±18) 36 (±18) v 

~gm~ pd 600* 450* mW 

~ IJJ)dJ 11tl± V10 ±Vee ±Vee v 

fiiU!lJdi11tl± V1 -Vee-+ Vee -Vee-+ Vee v 

1111-F~Jt~lltl Topr -40-+85 -40-+85 'C 

1¥ff:~Jt~lltl Tstg -55-+125 -55-+125 'C 

• 11~89~tt/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vcc=+15V, VEE=-15V) 

Parameter Symbol Min. 

.A.:t.J:t7i! ., t-l;J± V10 -

.A.:t.J:t 7-t! ., t-l;mt 110 -

.A.:t.J1~1'Y:7.ltmt Is -

*Wli~J±flH~ Av 20 

liilffi.A. :t.J~l±~l!I V1eM ±12 
----

ii*tl:l:t.l~I± VoM ±10 

liil~!l1~i5-l~'H<.l:t CMRR 80 

~~~1±11*$..l:I: PSRR 80 

11111~-!5-lli¥1E1n~mt la -

7- -v :..-::r-1v-t!1~i,,-;,- =i;., cs -

~*tl:l:t.lltmt} source lsource 10 

sink I sink 5 

.AJv-v- t- s. R. -

~*li!ili.llitt IT -

• fl:~B9~ttitb~/Electrical Characteristic Curve 

~ 800 
E 

rL 
z 
0 
F 
<( 
a. 
(ii 

400 ~ 
0 
a:: 
w 
~ 
0 200 a. 

0 

BA14741 

BA14741 F 

20 40 60 BO 

AMBIENT TEMPERATURE; Ta ("C) 

Fig. 1 ~'.gtft~-li!illltl~ll~i¥'11 

100 

Typ. Max. Unit Condition 

30 70 mV Rs;;;;10kQ 

10 50 nA -

60 300 nA -

100 - V/mV RL =2kQ, Vo=±10V 

±13.5 - v -

±12.5 - v RL=2kQ 

100 - dB -
100 - dB -

30 70 mA RL =oo, on All Op-Amps 

100 - dB f=1kHz .A.:t.J:ll'.IJ 

20 - mA Vo=O 

10 - mA V0 =0 

1 - V/µs Av=1, RL =2kQ 

2 - MHz -

2 4.0 µVrms RIAA, Rs=2.2kQ, 10Hz-30kHz 

RD Nm 119 
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5.R.JH IC/Standard ICs BA 10393/BA 10393F /BA 10393N 

BA 10393/BA 10393F 
BA10393N 

7 :i J? Jv :::i :... / ~ v - 11 
Dual Comparatos 

BA 10393, BA 10393F, BA 10393N ti, 7 .::z. 7' Jv ::i /It v -
?"fTo :t-:1:..-::it..-??:±l/Jcld:-::il"t:llJ, '71-\'- F 

OR ~*1C:lfiiJljg"f"9 o 

~~~~~EE~OOW~<. ·-~-~~0~~~2-

36V, ii!ii~)IJ~i'F0~~ti± 1-±18V "fT 0 Jt·'J Jr-';) 

ti DIP8pin(BA10393), MF8pin(BA10393F), SIP8pin(BA-

10393N) "fT o 

BA 10393/BA 10393F /BA 10393N are dual comparators. 
The use of open-collector output allows wired OR con
nection. 

·~-& 
1) ~i'F~EE~OO:lf~c 'o 

(·_,..~)!; 2-36V, ;ilij~)JJ; ± 1 -±18V) 

2) )jljJf~mUf:'.Jt' ld: c' (0.4mA Typ. Vcc=5V)o 

3) A./J:t7i! ·:; 1-~mt (25nA Typ. Vcc=5V) ».TJA./J:t 
7 i! ''J t--~EE (±1.0mV Typ. Vcc=5V) ;1Jf1j' ~ c ' 0 

4) ~~~lA/J~EEiBOO:IJf~c' (0-Vcc-1.5V)o 

5) :t-:1/::J v? ?:±l/J"f~.Qo 

6) 393c1tl~tt:IJf ~ .Q 0 

•Features 

1 ) Wide range of operating voltage (a single power 
supplies: 2-36V, both power supplies: ±1-±18V). 

2) Small consumption current (0.4mA Typ. Vcc=5V). 
3) Input offset current (25nA Typ. Vee= 5V) and input 

offset voltage (±1.0mV Typ. Vcc=5V) are small. 
4) The range of the same input voltage is wide (O-Vcc 

-1.5V). 
5) Open collector output 
6) Compatible to the 393. 

• 7' [J ''J ? 1f 17'? 7 A/Block Diagram 

BA10393/BA10393F 

• 9Hf~;j")!~/Dimensions (Unit : mm) 

BA10393 

~~ 
.~I~ 

~[~fvm~ I 2 3 4 J_~ ·Mt=~~ 
+I r<"J jN .... 
"'< ~ 0 5+0 I 0.3±0.1 

"'~ f.-- I ·-·I 
M 12.54+0.3 I 

7 .62±0.3 8.8±0.6 

BA10393F 

c5~ "'f=t ~ +I C co . 
~ ~r:~ c5 .PE3\1~ 

Cl 4-U- -U-o.3Min. o 
0 1.27±0.2 0.4±0.1 

BA10393N 

BA10393N 

§ 
0 

z 
I 

~ 
+ 

N N 
~ ~ 
+ I 

N 

~ 
0 
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5Jl.Jfi IC/Standard ICs BA 10393/BA 10393F /BA 10393N 

• PilatlliillHIJ£~/Circuit Diagram 

+IN 
OUT 

;;-°GND 

• .exrrl!::k~*!/ Absolute Maximum Ratings (Ta = 25°C) 

Limits 
Parameter Symbol Unit 

BA10393 BA10393F BA10393N 

~i!i\~J± Vee 36 (±18) 36 (±18) 36 (±18) v 

~:gm~ pd 600* 450* 900* mW 

~t1JJ,.:t:J~J± V10 ±Vee ±Vee ±Vee v 

llil+IU:t:J~J± v, -0.3-Vee -0.3-Vee -0.3-Vee v 

i111'FiB!.liiB 00 Topr -40-+85 -40-+85 -40-+85 oc 

f!f<#iB!.liiB!lD Tstg -55-+125 -55-+125 -55-+125 oc 

• !li~tr.J!Mtt/Electrical Characteristics (Unless otherwise noted, Ta=25't, Vcc=+SV) 

Parameter Symbol 

J,.:t:J:t7-t? ·y t-~J± V10 

J,.:t:J:t71? '/ t-~im 110 

J,.)JJ~-(y;;.~;m Is 

llil+!lJ.. :IJ~J±iallD V1eM 

~J±flH~ Av 

~1~-15-1!;\'lllllll~im lo 

:fl :f:JPJ!)l,~)M I sink 

ifl:t:J~fll~J± VoL 

ifl:f:J IJ -7~Jm l1eak 

lit~11;¥r~i tr 

• JiC)JJlf§IJ/ Application Examples 

Vee 

+v,.~3.ok.n 
BA10393 

-v REF -

Fig. 1 (a) Basic Comparator 

Min. 

-

-

-

0 

50 

-

6 

-

-

-

Typ. Max. Unit Condition 

1 5 mV Vo=1.4V 

5 50 nA I i1N+-1,N- I, Vo=1.4V 

25 250 nA Vo=1.4V 

- Vee-1.5 v -

200 - V/mV RL=15kO 

0.4 1 mA RL=oo, on All Comparators 

16 - mA v,N-=+1V, v,N+=OV, Vo=1.5V 

250 400 mV V1N-=+1V, V1N+=OV, 1sink=4mA 

0.1 - nA v,N+=+1V. v,N-=OV, Vo=5V 

1.3 - µs RL=5.1k0, VRL=5V 

+5.0V +5.0V 

Fig. 1 (b) Driving CMOS Fig. 1 (c) Driving TTL 
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5Jl.JJJ IC/Standard ICs 

• 'l~tr:l*¥1iJtb•/Electrical Characteristic Curves 

w 

~ 5 8001----+-__,,,,+---+---+----t 

rL 

§ 600 BA 10393 

~ 
~ 4001---+--"""ol::--"""":---*---t 
a: 
w 

~ 2001---+--+----+----'"'l-<l---t 

20 40 60 80 100 

AMBIENT TEMPERATURE: Ta("O) 

<( 

~ 601---t--+--+--+--l---+-+----i 

o'----'--~--'---,!---'---*-.....___,._ 
0 10 20 30 40 

5 

4 

3 

2 

0 

SUPPLY VOLTAGE: v+(v) 

5mV ~PUT OVERDRIVE 

v 
2~ 

N 

100mV 

l 
f 

~ 0 
~> o E -50 
>-;;; 
5 > -100 
a_ 
~ 

122 

0 0.5 1.0 1.5 2.0 

TIME (µs) 

Fig. 6 {;ii;iUi¥tt I 
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BA 10393/BA 10393F/BA 10393N 

1.01---+-+----l--+--+--+--+---I 

~ o.8 I ~a.~ i.-

~ ~~ 
B ~""~ ~ 
§0.6 ~ 
(/) 
w 
5 
0 0.41---+--+---+--+--+---+--+---t 

l 
0~0-.L--+10=--_._--::2~0-.__~3~0,--_._--::40. 

?: 
.j 
w 
0 
~ 
I-
_J 
0 
> 
z 
0 
j:: 
~ a: 
::J 
I-
~ 
(/) 

w 
0 

10 

0.1 

~ 5 
_J 

§;~ 4 

~> 3 
a_ 

5 2 
0 

1 

SUPPLY VOLTAGE : v+ (V) 

OUTPUT SINK CURRENT : I, (mA) 

INPiT 6vE;rDRIJE =T1001iv 

0 

\j 

1 
lL 
I/ .1 

0.5 

1 
5~v1 
I 

20mV ~ 

1.0 

TIME(µs) 

1.5 

Fig. 7 {;ii;il~i¥ttII 
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5.R.JJ.I IC/Standard ICs BA 10339/BA 10339F 

BA 10339/BA03339F ? ? '/ I'' ::J /I~ v -11 
Quad Comparators 

BA10339, BA10339F U, ? '7 ·:; i"::J //tl.;-11 l'T o * -
//::Jv??:±l:tJtf.t?l"SIJ, '71'-\1- l''ORtl~ff 

RJfi~l'T o 

ti~~iiiii~ffnOOY$(, ·-~iiiiiti~~~~U2-

36V, jilij~iJiiiti1'F~~~U± 1-±18V l'To H·:; 'r-':J 
l<I: DIP14pin(BA10339), MF14pin(BA10339F) l'T o 

BA10339/BA10339F are quad comparators. The use of 
open-collector output allows wired OR connection 

• *":i: 
1) tif'F~ffnOOtf$1, 'o 

(·-~iiiii; 3-36V, jilij~i}iii; ±1.5-±18V) 

2) jl1j'1f~mtfi~f.t\,' (0.8mA Typ. Vcc=5V)o 

3) )... :tJ * 7 -1:? ·:; t- ~mt (5nA Typ. V cc=5V) ~ 7.f)... :tJ * 
7-1:? ·:; 1-~ff 2mV Typ. Vee=5V) ff1J,~l.'o 

4) ~ffi)... :tJ~ffnOOtf$1,' (O-Vcc-1.5V)o 

5} *-//::JV? 1' lfl:fJ"('ifi> .Qo 

•Features 

1) Wide range of operating voltage (a single power 
supplies: 2-36V, both power supplies: ±1-±18V). 

2) Small consumption current (0.8mA Typ. Vee=5V). 
3) Input offset current (5nA Typ. Vee= 5V) and input 

offset voltage (2mV Typ. Vee=5V) are small. 
4) The range of the same input voltage is wide (O-Vee 

-1.5V). 
5) Open collector output. 

• ~~'1"5.:l~/Dimensions {Unit : mm) 

BA10339 
19.4±0.3 

1413121110 9 8 ]~ 

+I 
~ 

~[~~=r~~ ,... o"C ff -\o.3±0.' 
~ t2,54±0,3- ,0.5±0.1 u. 

BA10339F 

8.8±0.6 
15.24±0.3 

8.7±0.3 

~1 it(~:'~'::) 
1234567 

~t=~t=~HHnffl "' :;---
..: 8 -i-i- -U-

d 1,27±0.2 0.4±0.1 
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~fl.Jfi IC/Standard ICs BA10339/BA10339F 

BA10339/BA10339F 

• t@Mil:*~*&/ Absolute Maximum Ratings (Ta = 25°C) 

Limits 
Parameter Symbol Lin it 

BA10339 BA10339F 

~ilJl!~Ji_ Vee 36 (±18) 36 (±18) v 

~m~~ Pct 600* 450* mW 

:1Hb.A:1J~I± V10 ±Vee ±Vee v 

ll'iltlU:1J~I± V1 -0.3-Vee -0.3-Vee v 

ibf'Fi.ffilliiBOO Topr -40-+85 -40-+85 "C 

f*ff:ililliiBOO Tstg -55-+125 -55-+125 "C 

• li~fr.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=+SV) 

Parameter Symbol Min. Typ. Max. Unit Condition 

.A:1J::1"7iz·y 1-~I± V10 - 2 5 mV Vo=1.4V 

.A :1J ::1" 7 -tz ·y t- ~ilit 110 - 5 50 nA I 11N+-l1N- I, Vo=1.4V 

.A:1Jl~1YA~ilit Is - 25 250 nA Vo=1.4V 

ll'ilffi.A:1J~1±woo V1eM 0 - Vee-1.5 v -

~l±flH~ Av - 200 - V/mV RL=15kQ 

~j~~Pi\'IE]lffl:~illt lo - 0.8 2 mA RL=oo, on All Comparators 

:±l:1Jll&i2:.~illt I sink 6 16 - mA V1N-=+1V, V1N+=oV, Vo=1.5V 

:±l:1J~>!'O~I± VoL - 250 400 mV V1N -=+1V, V1N +=oV, 1sink=3mA 

:±l:1J ')-?~mt l1eak - 0.1 - nA V1N+=+1v, V1N-=OV,Vo=5V 

Jit~Pi¥rai t, - 1.3 - µs RL=5.1kQ, VRL=5V 
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ifl.m IC/Standard ICs 

• -~~"ttdllai/Electrical Characteristic Curves 

l BOO 

· · 600 BA10339 
ts 
~ BA10339F 

~ 400t----t--..::O...d:---"'C:---+----I 
i5 
a: 
w 
~ 200t----t---+----f-----""'loc,l----I 

0 o 20 40 60 80 100 

80 
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.. 60 

!z 
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0 40 
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~ 20 
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TaL751-I--

10 20 30 40 
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5~V -1;NP(;T J_,E~RIJE - :.z. 

V1 
5 

4 

3 

2 

20_TV~ 

100mV 
1 

0 

0 

~ 

l 

0.5 1.0 

TIME (µs) 
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Fig. 5 fiiUil'tt I 
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0 
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BA 10339/~A 10339F 

1.2t-----+----+-----+----I 

10 

0.1 

O.Q1 
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}.fl.Jl.l IC/Standard ICs BA704/BA707 

BA704 
BA707 

3 •.:r v =¥' .:i v - 9 (2.65/3.3V) 
Low-Volt~ge 2.65/3.3V Regulators 

BA704/BA707'i, 11l~EEv=¥ .l 1/-$1 t [.,TmJ~~ nt.: 
3~f-~filP.JGO)IC-C9 o 

:±l:tJ~EEliBA704;1.f2.65V,BA707;1f3.3Vl:::~~:lE: ~ti.Tc'* 

9o 
A:±l:tJ~iltt, i~Jt~;Jtt1:::!1;J1:::~~ 1.., nnt 1.., n' * 90)-c, 

•MtJ•#T-C~ffl~n~n:J.7~~~~t~~~. fi~ 

~O)~~~i!iil f 0)1i!JO)f!l~EE~i.lililEl~l:::sc 'T t1fnt.:1i 

fjg~~ff [.,*9o 

The BA704 and BA707 are 3-terminal ICs developed as 
low-voltage regulators. The output voltage is set at 2.65V 
for the BA704 and 3.3V for the BA707. 

• ~llt 
1) )...:tJ~EEnOOtf!1'c 'o 
2) )...:tJ~EE~ibl:::M [., T :±I :h~ibtf:'.P'fJc 'o 
3) ~fiij~)Ml:::M l., T :±l:tJ~jjJ;lf~'fJc 'o 
4) )~Jl~1tl:::M [., T :±l:tJ~jjJ;lf:'.P'fJc 'o 
5) 9H-t I HlBc'1. ;lf'f'~o 
6) T0-921~ ·:;Jr- '.JO) t.: i1t>1J,~-C1sec ''1"'9c' 

• ffl~ 

n :1- 7, ~tillmtJ c'O)~~~i!iil 

• :7'CJ·:;?5f1Y?7.t../Block Diagram 

R, 

INPUT 

• ~ff~-t").!~/ Dimensions (Unit : mm) 

e Features 

0.6 

I I I 

t 0.5±0.1 

1.27 1.27 

1) Wide input voltage range. 
2) Excellent line regulation. 
3) Excellent load regulation. 

3. 7±0.2 

r----1 

I 
0.45±0.1-+W 

2.3 

(1) OUTPUT 
(2) GND 
(3) INPUT 

4) Excellent temperature stability. 
5) Does not require external components. 
6) Housed in an easy-to-use T0-92 package. 

e Applications 

Reference power supplies for cameras and measure
ment instruments. 

R, 
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)fl.JD IC/Standard ICs 

• t@X~:B:*~*& /Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

.A1J'!li:EE VIN 12 

~~~*' Pd 250* 

~ 
-20-60 

Topr ihi'Fi.ll..JUBl!ll 
4 -20-70 

i*:ffi.ll..Jf*BIBI Tstg -55-125 

~fiii'!li:illt IL 10 

•-~~~'Ii/ Electrical Characteristics (Ta=25°C) 

BA704 

Parameter Symbol Min. Typ . 

.A1JtEE V1N 3.3 -

l!\\~fiii.A1J'lll:illt Ice - 1.5 

l±l1J'lll:EE VouT 2.40 2.65 

l±ln•EE~fiii~'.lEJf /;.Vo /lo - -8 

l±l1J'lll:EE.A1J~'.lE& /;.Vo/Vi - 5 

l±l1J11i:EE.A1J~'.lE& /;.Vo/Vi - -

l±l1JtEEi.ll..&~'.lE& /;.Vo/T - ±0.3 

BA707 

Parameter Symbol Min. Typ. 

.A1J11i:EE VIN 4.3 -

l!\\~fiii.An•illl I cc - 1.8 

l±l1J'!li:EE VouT 3.0 3.3 

l±l1J'lll:EE~fiii~'.lE& /;.Vo /lo - -10 

l±l1J11i:EE.A1J~'.lE& /;.Vo/V; - 5 

l±l1J'lll:EEi.ll..&~'.lE& /;.Vo/T - ±0.3 

e C~~~ttl!Ul/Electrical Characteristic Curves 

3. 00 

2: 
5 2. 50 
> 
U.J 
C!J 

" >--.... 
0 
> 
>-- 2. 00 
:> 
Q. 

>-
:> 
0 

1. 50 

1, -OmA 

le 10m A 

OUT v'" 1, .BA704 t 
Re Vo•JT 

GND 
I (Ta=25' C) 

r- -r-r-

J_ 

10 12 14 

INPUT VOLTAGE :V1N (V) 

Fig.1 .Al±l:M~ti 

Max. 

10.0 

2.5 

2.90 

-15 

30 

20 

±1.0 

Max. 

10.0 

3.0 

3.6 

-20 

35 

±1.0 

Unit 

v 
mA 

v 
mV 

mV 

mV 

mV/'C 

Unit 

v 
mA 

v 
mV 

mV 

mV/'C 

RDNln 

BA704/BA707 

Unit 

v 

mW 

·c 

·c 
mA I 

Conditions Test Cir cu it 

- Fig.5 

VIN= 5.5V, IOL =OmA Fig.5 

v IN= 5.5V, loL =5mA Fig.5 

V1N =5.5V, loL =0-5mA Fig.5 

V1N = 9.0- 3.6V, loL=5mA Fig.5 

v IN= 3.6 - 3.3V, loL=5mA Fig.5 

V1N= 5.5V, IOL=5mA Fig.5 

Conditions Test Circuit 

- Fig.5 

VIN =5.5V, I OL=OmA Fig.5 

V1N =5.5V, loL=5mA Fig.5 

VIN =5.5V, I OL =0 - 5mA Fig.5 

VIN =9.0 - 4.3V, I OL =5mA Fig.5 

VIN =5.5V, I OL=5mA Fig.5 

2. 70 

2: - :....;;;;-+so· c 
0 2. 60 -·-+2s·c 
0 

> o·c 
U.J v. -"';='1-25. c 
C!J BA704 " >--

~ 
c .... 

Voon ~ 0 l > I I 
>-- 2. 50 
:> 
Q. 

>--
:> 
0 

10 12 14 

INPUT VOLT AGE: VIN (V) 
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5il.JO IC/Standard ICs 

~ 
1-

5 
> 

3. 30 l'-+-+-+--1 

I I 

v.. h 
BA707 . 

R, 
GND 

Oo~mAI -l-+-
t --r-+-

v,,,' --+---I-

I ---t-t-

tt=tl/l;;;~~~~gt~i1'=0mA - - - - - - - - l,=5mA 

~ 3.~1----l--+---"'-+---+-+--+--+-f-+--+--+-+-+---< 

"' < .,,. 
...J 

§? 
.,,. 
::::> 
~ 3. 101----+--+-+-+---4-+-+-+-f--+-+--+-+---+---l 
::::> 
0 

4 10 12 
INPUT VOLTAGE:V1N (V) 

Fig.3 )d±J:hfM1 

• l(;JJ.191.1/ Application Example 

INo-----4. 101 l-----------, 

R, BA704 
'--'\J\J\.........i ......... ,,___--t BA 707 ~--<>-----<>OUT 

I reg 

lreg= Vee 
R1 101=/Jlreg 

BA704/BA707-tO)'b0Ht, ~foj'~)Mt Vr10mM£1.l ~ 

;I)> t tl. i-tt h-tf, ~O)J:? l:::PNP I- 7/~.A11t9H;tlt 

't{>Z.tl;::J:IJ, ~.f.\'i~)MtJ:l*~~i'to 

Exposure meter 

VouT 
BA704 

VIN 

BA707 

IN 

> 
_s 
0 "' 
~ I 
.., 
(.) 0 
z -
~ I .., 
t::"' 
15 I .., 
~ 1il 
'::; I 
§? 

"' >- N 
.::::> I 

Q. .,,. 
5 g 

I 

h.. 

" 

BA704 
BA707 

BA704/BA707 

I l_ 
-

'BA707 I -1 v. 

l GNO Ri Vrn« --j 

~ I -1 
ts 
~ 

~ 
i 'q' 

~' 
~ VIN = 9. 0\1-j 

~v,.=s.5VI 
V1N =4. 3V-j 

10 12 

LOAD CURRENT.,, (mA l 

BA704/BA707€ ffl1.'"ll::l:l1.J~J±f~~91JIJ€7f- ~ i9 o 

:±11.J~J±l;l:~cpO)itVouT=(R1+R2)/R1XV,eg~~* IJ i 

'to 
Vreg : BA704/BA707:±11.J~J±0 

i le 

1 Po~• ~"'re (6V] le ~ 
R 

Light R 

Film 

Fig.7 7J :f.· 7A.O)/it,El'l1?1J Fig.8 JE~lllt~" O)Jit,El'jfflj 
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}Jl.Jll IC/Standard ICs BA704/BA707 

8, 8 2 83 8 4 Bs Bo 8, Ba 

DI A CONVERTER Eo 

V+ V- VLC I 
+15V -15V 

Fig.9 D/A::J//\-:$10),~fll~~iil\t l,TO)/itffli91J 
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~JI.JD IC/Standard ICs 

BA714 3 Ml.iT- v =¥' .i v -11 (3.3V) 
3-Pin Regulator (3.3V) 

e 91-lt~-;f"~jE/Dimensions (Unit : mm) 

BA7141.t, t±l:tJ~'.lE1t~~ C: vrmi~ IA: 3Yiffi.:rt~IOCo:>IC 

-c'To 

t±l :tJ~J± l.t~~~J± J: IJ 3.3Vl:~'.lE ~ tt -r ~ \ * T 0 ~ 0) 

)!ilJl~ii'i'i ~fflf.:itT, ~iio:>)!llJl~;1:tt 1:.g.t.>it T ~' 9f.:11>, 

~iio:>~'.lE1t~i! C: ~ T~i@-CT o 

The BA714 is a 3-pin IC developed as a voltage regula

tor. 

-~~ 
1) 1]\l,,~\1-Ci~~'°l"T~'o 

2) i*~~lmH~· ~T~'9o 

•Features 

1) Small and easy to use. 
2) Effectively protected . 

• Jin~ 

fJ :1-'7 

~tinun~ co:>~~~imi 

• Applications 

Reference power supplies for camera, instrument, etc. 

• ~SIBll!miOCiE/Circuit Diagram 

(1) (2) {3) 

2.b0.2 

( 1) INPUT 
(2) GND 
(3) OUTPUT 

BA714 

....-------------------------------------------

2 
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5.R.JJJ IC/Standard ICs BA714 

• ~Mll:::k~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

il[iJi!•EE Vee 12 v 
ff!!11!ffl~ Pd 300 * mW 

lh1'F~lliBl!I Topr -25-75 ·c 

i*ff~lliBl!I Tstg -55-125 ·c 

:±l:1J•mt louT 300 µA I 
• ll!tfl!l~f.t/Electrical Characteristics (Ta=25"C, V cc=&.OV) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

:±l:t.Jil[EE VouT 3.05 3.30 3.55 v Vee =4-7V, louT=50-250µA* Fig.1 

4o·c :±l :t.J •EE HVouT 2.85 - 3.30 v Vee =4-7V, louT=50-250µA* Fig.1 

o °C:±l:t.Ji![EE CVouT 3.30 - 3.95 v Vee =4-7V, louT=50-250µA* Fig.1 

111\~-EE Ve - 0.1 0.3 v I OuT=250µA Fig.1 

111\~lt)llt I cc - 20 40 µA R L=OO Fig.1 

. :±l:t.Jil[EEilili!1Ux VouTIVcc - 2 - mV/V - Fig.1 

:±l:t.J~IMi•mt I OS - 1.5 10 mA - Fig.1 

• jJlg~l§ll&~/Test Circuit 

A Ice 

C=1µF 

BA714 
3 

A lour 

Vee 2 

Fig.1 
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$JUJI IC/Standard ICs 

BA6722 i' 7/~.A51.A1·y=J-1"711~/ 
)f IJ - ,A' v =¥' ..1 v - 51 

BA6722 

Transistor Switch Driver I Series Regulator 

BA6722 ,j:, ~ IJ - A'v=¥ .i v-11 IC 1'9 0 • 91-~;f")i~/Dimensions (Unit : mm) 

2 -:>(!) 5V v =¥ .i v-11 t 9H;ttt PNP t- 7/:/'A11 ftiljf,QJ 

IEIJ!tr1'~.6X~nZ~'*9o Vee J:•J~.QAJv-tl:l:fJ't, 

Z:..(f) PNP t-7/::lA9~Jf.l~'lftilHill~n:tTo Alv-tl:l 

1J t 5V v =¥ .:i v-11 (!)--:> ,t, ::i / t- i:i-MltFH::: J: ~J 

ON/OFF 1Fi'iJljg1'9o ~~t't~m!Pij(f)jjljft~)M~tlJlt Z 

IT~', *mlfm,t:ii:J·;1'711:;GZ 1Ci:*:IU1'7l-MG, -tn-f 
n GND~-T~~tt:t Gt.:a 

BA6722 is a series regulator IC. 
Consisting of 2 regulators of 5 kV and an external PNP 
transistor control circuit. 
Thru output from Vee is controlled using this PNP tran
sistor. 

• ~:m: 
1) tl:l1Jl/&~)M 'J ~ ·;111 i:*:lii!OC( ~ 'J -A'v=¥ .:i v-9 (f)JJ.) 

2) ~-pij(f)ji!lft~)Mt.fj;;/J~' 

3) tl:l 1J (f) i:J :.i' ·y '7 :J / t- i:J - Jv t.fRJnE ( C-MOS, TTL 

vA:'Jv) 

4) H •y ?"- ;:/ff~m~ 2200mW ( t&~M.& tJ G) 

5) *minE.::' t t.: :ii:i ·;1 '711:;J1U GND* ~llH~~tt t.:o 

•Features 

1 ) Output overcurrent limiter is incorporated (only with 
series regulator). 

2) Small current consumption during waiting. 
3) Output is logically controlled (C-MOS, TTL level). 
4) Allowable package lass 2200mW (without heat radi

ation panel). 
5) Each function is blocked, together with GND * ter

minal provided. 
*Floating GNO except for pin 4, not connected to silicon PCB. 

132 naNm 
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ifil.111 IC/Standard ICs BA6722 

• "1 CJ ·-;, 'J ~-< 7' ~ 7 k/Block Diagram 

; " " Q 
d J cl J 0 ~ "' E: z c: z z " Cl 0 c:i 0 c: en 0 0 

CL 0 z 
CL 

~IHii=~ ~iH·:fS~ II li!S Ill 1~ u. PJl 

1 Vee ilUUIH· 

2 Sense PNP1t'7- l-7/~A11(/)::Jv?11ffHl:[;*To *f.:, ftj';ljiltiftf~m[;*To 

3 PNP Drive PNP 1~'7- I- 7/~A110)-"'-A ffifiil! [;, jlj';ljfl)ll;::~t;f.:-"'-A •Ulllf#t~ [;*To 

4 GND ttil!! 1c :.- 1J :::i :..-~tliUHFttM 7-< :..-1::u ~ n n' * -r o 

5 D.C.* 2 ez.1::'bfifll![;f.i:~'"t'< t.:~~'o 

6 Voun 5.2V(Typ.)80mA Max. f :±11.J [;*To 

7 GND1 Vour1 :fc ·;i ?O)fiil!!* 1 

8 Vour2 5.0V(Typ.)80mA Max. f :±11.J [;*To 

9 GND2 Vour2 :fc ·:i ?O)fiff!* 1 

10 Control [; ~~'ffi'lliEEJUJ:O)A:t.J"t' Voun ~V:-91-t-Ht PNP "7/~A11f::t:.,..[;*T0 

*1 70-7-1' :..-~GND 1':;,IJ ::i:..-•~1::un~ttn't1tA.. 
*2 D. C.=Do not Connect 

• MMil::;;tlE:•/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

11il•a: Vee 24 v 

:::i:..- t-c-Jv•T-A:t.Jtl.l: CT1N Vee v 

ff!Btl!Ji: Po 2200 mW 

lbf~UCll:ll Topr -10-65 ·c 
f¥7fi11Jleftll:ll Tstg -55-150 ·c 
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$JUI IC/Standard ICs 

• •ttBtJH/Electrical Charactristics (Unless otherwise noted, Ta=25°C, Vcc=9V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

liili&.Uft(1) Ice - 2.8 4.0 mA Control=5V, fljl '(ilj 

liil~tl)ft(2) lstb - 50 70 11A 
"'11 /1~1' 'E- l'(f.¥1111\'f) 
Control=OV, M1lllli 

VouT1 :10 ·:; 'J 

ll:ttJ•~ Vo1 4.9 5.2 5.5 v lo1=1mA 

1:1:11.Jil>lt 101 - - 80 mA 

~Hlill\'ff:l:l:tJ•)l lsh1 - 220 - mA Vo1=0V 

J,.:tJ;;lE:JJ. AIN1 - 40 80 mV Vcc=6.95-12V, 101 =1mA 

jljllj;;lf:JJ. AL01 - 100 200 mV lo1=1-80mA 

IJ /Ji-!!*$.$ RR1 38 45 - dB f=120Hz 

:±11.J.l 1 ;«;;~ N01 - 180 - 11V f=10Hz-100kHz 

A.t:1:1:tJt11iia Vdr1 - 1.85 2.20 v lo1=80mA 

VouT2 :10 ·:; 'J 

1:1:11.Jil~ Vo2 4.7 5.0 5.3 v lo2=1mA 

1:1:11.Jil>lt 102 - - 80 mA 

~-11\'f:±l:tJfl)lt lsh2 - 220 - mA Vo2=0V 

J,.:tJ;;lE:JJ. AIN2 - 40 80 mV Vcc=6.95-12V, 102=1mA 

jljllj;;lf:Jl AL02 - 100 200 mV 102=1-BOmA 

IJ / Jvi!*i;.$ RR2 38 45 - dB f=120Hz 

1:1:11.J.l 1' .,. .. ~ N02 - 180 - µV f=10Hz-100kHz 

A. 1:1:11.J111iitl Vdr2 - 1.85 2.20 v lo2=80mA 

PNP TR 1'71 :1•}ft lbd 18 25 mA 

lsn 1.5 2.9 mA 

~~~'fltl~ON VTH 2.9 - - v 
~ ~ ~ 'fltl~ OFF VrL - - 1.1 v 
A.1.J'.ll)lfl l;n 40 - 80 11A Control=5V 

• HHllM'l=;t'eft:/Recommended Operating Condition (Ta=25°C, GND=OV) 

Parameter Symbol Min. Typ. Max. Unit 

tlUltl~ Vee 7.7 - 24 v 
::i;... 1-0-MH·A.1.Jfl~ CT1N 0 - Vee v 
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5JU6 IC/Standard ICs 

• ll~UY:J!Mt!:ll:ll&i/Electrical Characteristics Curves 

P,i~:;Ej;!\l!ll*i 

~ h!/:J!il;!&t,: L 

0:: 2.2 

z 2 
0 
i:: ~ 

~ <( 
CL 
(/) 
(/) 

0 
a: 
w 
;;: 
0 
CL 

10 

8 

4 

2 

0 

6 

5 

~ 4 

§ 
> 3 

2 

0 

0 

0 

' ' ', 17.6mW/'C 
' ' 

' 
' ' ' ' ' ' ' ' ' ' ' 

25 50 75 100 125 150 

AMBIENT TEMPERATURE: Ta ("C) 

Fig. 1 ff~ti?li;-p.f]l!Ji.11,,JJH;Jtt 

Ii 
t 
fJ 

4 8 12 16 20 

Vee (V) 

Fig. 3 VouT2 ~i.!i!'ill.±-:±l:htl.±!l;Jtt 

24 

Vcc=9V 

50 100 150 

loUT2 (mA) 

Fig. 5 VouT2 ~Foi:±l:h~l±tl'tt 

RDNrn 

10 

8 

> 6 

4 

2 

0 

6 

5 

~ 4 

§ 
> 3 

2 

0 
0 

I 

z v 
f 

4 8 

50 

12 

V,, (V) 

IOOTI (V) 

16 

100 

BA6722 

20 24 

V,,=9V 

150 

Fig. 4 Voun ~Foi:±J:h•l±!l;Jtt 
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iA.JD IC/Standard ICs BA6122A/BA6122AF 

BA6122A 
BA6122AF 

2 lti7J A 1' ·:; 7- /~iv=¥ . .iv-.; 
2-0utput Switching Regulator 

BA6122A, BA6122AHt, /~Jt-.A4i~Nfil1J:<\:!: J: .Q 2191~ 

i*JildO).A 1·;i7;,.? v=¥ .:i v-51 'f: .1 1J ~ ·;i 71Cc<9 o 

~t:l:l:tJ&•~~191~. ~~~~-~191~t~•~4i~ 

::i/Hv-51, F? 11\tf -t n-fn 2191~c<t~J£~ n -r1.' 
:1:9o 1~»0)Ji.~J..,'l"'mf~it.QSTOPmt~t. tJ-J\·;i7 

IJ M~ t J.., -r 0) IJ ·;i :t 1i,:tm~m~g:1f1-t11n ~:ti. -rs •J, ;F-

517'Jt-VTR0)5V, 9Vffl~»l::Qiile'9 o ;!: f.:, H ·;i Jr-~./ 

1.tLFH ·;,i 7-VO)li fJ', ~ =. 7 7 ·;,i I- H ·;,i Jr- ::i'=b ffl~ 

J..,Tl.':1:9o 

The BA6122A/BA6122AF are switching regulator mono
lithic ICs of pulse width modulation system with 2 built-in 
circuits. They consist of SV output reference voltage cir
cuit, saw-tooth type oscillation circuit and 2 circuits error 
amplifier, comparation and driver. 

·~:lit 
1) 9 V STOPfJrng1-;t ~ C', SV~)bjiO) Ji.O) t:l:l :tJ :lfllJ~te' iii'> 

.Q 0 

2) ?1'1 v? HBYffii'f!:J:•J, IJ ·;,i/Jt-~::kl!i£:tU£c<~ 

.Qo 

3) VREGO)t:l:J:fJt.flll(IJ tf:lit.Qo 

4) F51J\-tf:l:fJ7.:i-71 l.t,0-100%iiJ~C'~, %~ 

ON-OFF 91 /C' iii'> .Q o 

~-~~~~M&WJ:<, &~Mtttta~~••ttw~ 

:lf: ).,""[\,\.Qo 

~~-~ili~~~ffiM~i*.lild91/c<ili'>.Qo 

7) &•R~1Jjf~)~tf:l:tJ tJ~J& I) t:l:Jit .Q 0 

8) ~~~$tJ~·~\, 'o 

•Features 

1) Provide,d with 9V stop function and possibility of output 
of SV pour supply only. 

2) Remarkable reduction of ripple by a direct FB termi
nal. 

3) Output of VReG can be taken out. 
4) Driver output duty is variable in the range of O - 100%, 

and perfect ON-OFF system. 
5) Excellent oscillation frequency accuracy and stable 

starting and temperature characteristics. 
6) Error amplifier of phase compensator built-in type. 
7) Reference oscillation square wave output can be 

taken out. 
8) High conversion efficiency. 

• 9i-~'1"~~/Dimensions (Unit: mm) 

BA6122A 

Cl.O 

0.3 

o.55 I 
---1 
2. 75±0.25 

1 3 5 7 9 11 13 15 

~-
BA6122AF 

10,0±0.3 

i~[I~ 
~:; ~ 

12345678 

":l___ 
~ ~J_~"t;.if,;;;;111;:;;n;:n;;;;;::;;n;:n;;;;;::;;n;;;::;n:::i~ 
...: 1~.---i i- ]l 

0 1,27±0.2 0.4±0.1 

• lfH.t 
VTR~i!ilfIB 

)Jlfflmt~~ibiilIB 

• Applications 

VTR power supplies 

' ' 

~~~ci 
--1' . -,;t} i-0.3Mon. 0 

Power supplies for general equipments 
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~Jl.Jfi IC/Standard ICs 

ERROR AMP 
IN\-\ 9V 

• ~jifjl:*:~~ /Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits 

1ii.!f.ltl.3: Vee 18 

ffgHj~ Pct 340* 

IJJ1'Fi.!UJiBllll Topr -10-60 

1¥#~/JiBllll Tstg -55-125 

VREGilf!tJ:lltilfl Ip (VREG) 5 

8pinilfl.Altilfl Is 20 

10pinilf!.A~ill! ho 10 

Unit 

v 

mW 

"C 

"C 

mA 

mA 

mA 

4 ERROR AMP 
IN 1+1 9V 

9V 
DRIVE 

BA6122A/BA6122AF 

• tlii89~tt/ Electrical Characteristics {Unless otherwise noted, Ta=25°C, Vee =12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

ti1'F1ii.!f.tB:iBllll Vee 8 - 16 v 4.2V<VREG <5.4V Fig.1 

;l!\tf~~RiJ'll!:ill! lo - 5.5 8.0 mA - Fig.1 

VREG tij1Jfil.3: VREG 4.65 4.8 4.95 v - Fig.1 

.A.1Jv:¥ .:il..--:/=i / 9 Vt±l:h Vo9-G -0.1 - +0.1 v 10V;:i;Vee ;:;:; 16V Fig.1. 

5 Vt±l1Jfi Vos 4.7 5.0 5.3 v - Fig.1 

).."fJL.-,Jf .:il..--:/:i / 5 Vtij1J Vos-G -0.1 - +0.1 v 10V£Vee ;:;:; 16V Fig.1 

Im~~* lo - - 375 mA log=400mA, los=50mA Fig.1 

~t/&Jili.li&'.Jk I 36 41 46 kHz - Fig.1 

~t/&~)Jll~)_1Jl!£1b 6.1-R - -0.3 - % 
RA =36kQ, Rs=12kQ 

Fig.1 
CT =1000pF, 10v::;;;vec ::;;;16v 

~?l~tilfl:IJ-T .:J. -71' D 14 20 26 % - Fig.1 

~.!f!~iit±l:t.J~B:"H" H 3.7 - - v - Fig.1 

~?l~iit±l:IJ-T .:i-71' D 74 80 86 % - -
£.!l~iit±l:IJ~l.3: H 3.7 - - v - -

9V STOP .A:IJtl.3:-HI VH 1.5 - - v Vog<Co.4V Fig.1 

9V STOP A:t.J'~l.3:-LO VL - - 0.9 v 8.3V<Vog<9.7V Fig.1 
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5.R.JD IC/Standard ICs 

• ill~~l§ll&~/Test Circuit 

• i;Ciffl~J/Application Example 

2SC2060 
16V-------~C~~--r---, 

2.2µF 

Fig.1 

220µF 

BA6122A/BA6122AF 

0129 

12.5V 

Vee 

·.:....../20000µH4-f800µ0 H4----.--0 ~~T 

s ..-----o-t-+--, 

"' t---o+ ..... 

138 
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Fig.2 

RUNrn 

9V 
STOP 

lOOk!l 

VR 



5.R.10 IC/Standard ICs 

• IBllHIJiltO)~f!.11 

(1 l i!Hl!i:l*5&R~!Blitl 
•~wn0)7i-~~•u~~-~~. 91~/?mtt 

RA, R s.:&U 91 ~ /7 :J /7/itCTI: J: IJ ~:IE'.1.' ~ * 
9o 91 ~ /7iJ.Jf'f=1:j:q;t, 91 ~ /?:J/7/itCTO)~ 
1:illi 2 - 3 VO)r,.i-r:·1C~~ Ut IJ ii&[., T ~' * 9 o * f::., 
osc (osci wnY:liT-IJ· i:i•ti~5&~0)10i)WJ1x-J[,.A ~1& IJ 
W9Z. clJf"t:·~ *9o 

100 

~ 50 

b 20 z w 
:0 

~ 10 
a: 
"-
15 5 

" _J 
_J 

0 
"' 0 

~ 
h. 

~ 
~ 

(2) 1J ·:; 7" JL-:f!PEE!Elitl 

""' 
~ 

Cr""O, lµF 

" 1 b.. CT 0.01µF 

:'it 

Cr =0.001µF 

~ " ~ 
10 50 100 50C 

TIMING RESISTANCE: RA+2Rs {kD ~ 

gv*wn 1:s~' z~iliiH:~:1: ~ :n tdtt~5& 1J ·:; /JL-Jilt~ 

~ :f!PEE [., * 9 o ~HtLt§BJbL, C!:J: ~1:ilffiili:h.1Jfj;: ~~'I;!' 
c1hm~R1i [.,*9 0 ~~-Ii R L:J: IJ~:IE:C: ~ *91Jf, 
im'.%1i30-50kCHi.13Hfieffl [., T < t~· ~ ~ 'o 

• ffJllJ:.O)ii:jl 

BA6122A c BA6122AF c C: Li, H "J Jr-:;· ;IJfW, t;J ~ f;:. i:JJ 

£;:, Yi/i-T-f.ililfi;/J~·ftf.t IJ* 9 o ;:'{ieffl£;:~ [., T!i ;:'j_ijl ( t_: 

~ ~ 'o 

RDHm 

BA6122A/BA6122AF 

Vee 

osc 
VREG 

A• 
13 

DIS 
BA8122A 

Re 15 12 
TIMING osc 

Cr I CAP. 14 

Fig.4 ~:tliH!B~illlEI ~II 

lA =0.405 (RA+Re) •Cr 
ta=0.405 ·Re· Cr 

TIMING IV\ 
CAPACI TOR 

osc 
OUT PUT 

osc 
OUT PUT 

TIME CHART TIME (t I 

I ~ (R,ii~~)·Cr (Hz) 

Vee 
ON-OFF 

/I 
:c+ ~---J 
I I 

IEJ~~ I I 

~~L;-~:~ :,,-----+: o----------' r",lTl -o Vu9 
10 DRIVE I ' l j l _[ 

r 
L..C....=-=-c~~~-fC>-~~~-__J 

ERROR AMP COMP 11 SENSE 

Fig.6 IJ ·:; /Jv:jlJJE£~illl§I~ 
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ifl.ID IC/Standard ICs 

• lltltr:IHdHl/Electrical Characteristic Curves 

140 

9.0 

Vcc=12V 

~ 
b.J 
-~ 

~ 8.5 

i 
f
:J a. 
'::; 

N 

~ 
0 8.4 

! 
~ 
<J 

~ 
~ 
~ 

~ 
5 
w 
2: 

100 200 500 1000 2000 5000 

OUTPUT CURRENT : lour 

Fig.7 9Vi:±l:1J lfl:fJtEE-~f.i~illl~;\\11 

+120 

+BO 

9Vll:!:IJ 
+40 .(IL==400mA 

SVll:!:IJ 
(IL-50mA) 

~ -40 l----+-1-----+---+---+---l 
a: 

-B08'---~10:----:':12,.......,--1"'4----=1"'="5---='19· 

SUPPLY VOLTAGE: Vee (V) 

2pm (0=2.2/'F 
R=lOkll 

~6f----I --+--+--+----+--+--1----l 
~ 
~ 
~ 51---+--f-- r----------iVREG-+---t--+---i 

"' L ;! 

~4 v 
15 
~3t-----t-z--fr--l---t--t----t--+---I 
..J 0VREO (VREF) 

~ 2 i----+--vf--zt-+L-+---i----+-----+---l-----1 

ff 
4 6 8 10 12 14 16 

SUPPLY VOLTAGE:Vcc(V) 

ftDHIR 

BA6122A/BA6122AF 

1 
~ 400 1----1-----1-~-+-

~ a: 
a: 
:;) 
0 

~ 
~ 300 t--+--+--+----f~_,----r-----1 

200 6'----'-----'-10 __ .,.12--1""'4---,176 _ ____,,18· 

SUPPLY VOLTAGE: Vee (V) 

16 

14 

12 
~ 
> w 10 
0 

~ 
~ 8 ,_ 
:;) 

~ 6 
:;) 
0 

20 

18 

16 

"14 
E 
-;; 12 

~ 10 w 
a: a 
~ 6 

~ 4 
5 
0 2 

9VW1J 
~-300mAJL: 

~L-450r 
T [Z 5~1J (IL=50~ 

v f' 
4 6 8 10 12 14 16 

SUPPLY VOLTAGE:Vcc(V) 

Fig.10 A.lfl:1J~11 

:;E""Ji1.l'li(1L9-400mA 
ILs= OmA 

L ...... 

lJ r--

I/ 
6 8 10 12 14 16 18 20 

INPUT VOLTAGE:V1N(V) 



5.Fl.Jti IC/Standard ICs 

> 'i 1.0 

> 
w 
~ 0.8 1--·-+--
'J 
!< 
~ 0.6 
>= 
<( 
a: 

~ 0.4 

20 
DRIVE CURRENT: IDR1vE (mA) 

30 

5.3 r----+--+----+--+----1--

~ 
§5.2>---+--+----l--+--~'----
> Vcc~12V 
uJ 
" IL~SjlmA 
~ 5.1 l-'---+---t----l--+----1---· 

~ r-- J i 5.0 C---t----tt--__ -t'\-..""'-")c_-j~~~;~~~< 60'C 

4.9 r----+--+----+--+----1----l 

l 4 .il_L20--0,J_ __ 2.L0 __ 4-LO __ _i60 __ _i80 __ _J100 

AMBIENT TEMPERATURE:Ta("C) 

5.0 f----+---1----+--+----;+--~ 

~ Vcc~12V 

~ 4.9 r----+---1---4--+--~--~~i~_. _ __J 

~ ~ -10°CJTaS60°C 
~ 4.8 l-----+--,j_---+1--..__::::,.,._-l---~300~pp~m~/·~c _ _J 

a: 

~ 5 4. 7 l-----+---t----l--+---1-----1 

IB 
a: 

4.6 l-----+---t----l--+---1-----1 

4.51----'---+----+----'-----l"----' 
-20 0 20 40 60 80 100 

AMBIENT TEMPERATURE:Ta("C) 

Fig.17 VREG -~ili.lillt~tt 

ftDNRI 

BA6122A/BA6122AF 

1000 r"'F=i=ITmF=i==i='Hmti--crrTI'fH!I 

. :_-.. ·+ ---+ +++l++~ .... ~· 11 
~~:- ~~-

+ 
C ... C 

.~. ~·-- . -+-= 
>- 50 1=~.--,-++--+++++H--·_ .. +..--+-r+-c+++0 ""F"< f 
~ 20 -+--- - ·~ 11 

~ 10 :.-Fe+: +~ 1! 
f 1 i l 
I q 1 1---+-+-+++++t+- - ~- . 

1 L__J~..LLllllJ__J_L_,LLLL=W___L~l~l~1 1~ 
1 O \DO 200 500 1000 2000 5000 

CAPAC IT ANGE: C lpFJ 

Fig.14 OSC~il.UHi\'tt 

9.3 ,--,---,-----,--~----~ 

9.2 r---t---+----+---J---_j'---

~9.1 ~ ~-
~ ~ 

Vcc:::i;2V 
IL~~mA 

':J 9 .0 r-----+--+l-·°"'----"-<-----1---L---l 
~ ~- -10°C-STa<;S0°C 

,_ j """' -350ppm/C 

~8.9r----+--+---+---l-----l---

6 i 

~ 
> 
2, 
~ 
:'.' 
uJ 

~ 
':J 
0 
> 
w 
0 z 
w 
a: 
w 
LL 
w 
a: 

8.8 r---i----t---f--+---'----1 

8 . ~'="20=---~--2"-0--4_c0 __ ~60 __ _JBOL_ _ _J100 

AMBIENT TEMPERATURE:Ta("C) 

2.6 

VccJ12V 

2.5 
R'jokn 

- lO°C JT a S 60'C 

2.4 - 300ppm/°C_ 

2.3 

2.2 

20 40 60 80 10C 
AMBIENT TEMPERATURE : Ta ( C) 
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$}1.Jll IC/Standard ICs BA9700A/BA9700AF 

BA9700A 
BA9700AF 

DC-DC ::J /I~__:~ Jfi .A 1' ·:; 7- /? v =¥' .i v - ~ 
DC-DC Converter Switching Regulators 

BA9700A/BA9700AF 11, PWM (ltJl-.Atiilfillil) n~7!, 

"7;., V' A~ t A -( ·:; 7- t Vtfi!1, ', -t<T.> TowToFF t 
llillftllt" 9~tl:J:-:>-r1±11J~EEt~'.iE1l:; ~ -tt-r1. '* t" o 

"7;., V'.A ~ 1:J: 9'ii1Jfi~l11"id: <' ilflb3l'JJ$ti.lil <' 
l§ll3ti1M!!fl:;:fif'.S!"1tfl-:>-r1,' :I: t" o 

BA9700A/BA9700AF stabilize output voltage in PWM 
(pulse width modulation) system in which transistor is 
used as a switch and controlled for turning ON-OFF. 

•!lt:i: 
1) .Ar·:1-:t-Y·:1-:t, .Ar·:;-:t~"J/, -<:.-1{-7-1:.-? 

~. ~-<T.>1±11J~EEl~9~C.~7!~9o 

2) flt)l/fj!f~)iif ( 1.7mA Typ.) 

3) lbf'F~tir.iJ)JJtlUUD:fJ"~1,' (2.8-470kHz Typ.) 

4) ~~~EEl§ll3P'qil (2.57V Typ.) 

5) fltf!iEEillf'FRJlig (3.55V Min.) 

6)~a~~<T.>~/~i-7-1t~~t".Q~7t-~1'A~ 

;., " Q - Jl-P'qif 
7) IC P'q65<1.)~""[<T.>l§lfl&i~ll:.~-t!.Qlt'7-.A1' ·:;7-~T

iitfa 
8) ~£:, /~·:;7- 1J-7!1bf'FT9~ii'.£:*1li6tl<T.>£::ftlio 

9) BA9700AF l;t:, MF14pin If·:; 'r-V'<T.>t;::..~t! ·:; t- <1.> 

1Ml!1l:; • sHHl:::fJ"RJfili 

•Features 

1 ) You can have any type of output voltage, e.g. step 
up, step down and inverting. 

2) Low currei;rt consumption (1.7mA Typ.) 
3) Broad range of operation oscillation frequency (2.8 

-470kHz Typ.) 
4) Builtin reference voltage circuit (2.57V Typ.) 
5) Operable at low voltage (3.55V Min.) 
6) Dead time control is builtin for restricting ON. duty 

during overloading. 
7) The power ~witch terminal in use can stop all cir

cuits in the IC. 
8) The IC is most suitable for packaging in a device 

. operated by a bettery, in particular. 
9) You can reduce the size and thickness of your set 

with BA9700AF because of MF14pin package. 

• M-M'.tiiml/Dlmension (Unit : mm) 

BA9700A 

19.4±0.3 

1;413121110 g 8°\ 

~]! 
~~· 1 2 3 4 5 6. 7 0 0 <'! 

u:iih~o~ 0 ~ : 

i ~I ~ .... , 
~ --i. 2.54±0:3 • I 

15.24±0.3 

I ?.6±0.31 ~1 

~ 
1. 8.8±0.S .1 

BA9700AF 

8.7±0.3 0.2±0.1 

J14 13 12 11 10 9 al lr 
~-.------trw WM 
~--1 2 3 4 5 6 7 j i_:'.! 

0.65 

;l_____...-'-.----~ 

;,~t-~~ 
~I 1.21±02. o.4±0.1 
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$.R.111 IC/Standard ICs 

• :ia ·;.-? 1i 17"?':7.l ... /Block Diagram 

NON 
INVERT 1/2VREF INVERT VllEF 

INP INP 

D-TIME R, c, FEED 
.CONT BACK 

• leMll:*:~*!/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~i.!l.~1± Vee 24 

lff~m:!1<: Pct 600* 

il!J1'Fi.l'lilliBfl!l Topr -20-85 

1Ji\1'fi.l'lilliBl!I Tstg -55-150 

* BA9700A: 600mW Ta=25'etLl::(I)~ 1·e z: 1::1;:: 4.8mWiJR.t'.Q, 

BA9700AF: 550mW Ta=2s·e t.1.J:(I) I::~ 1·e z: I:: 1: 4.4mW i!R.t' {>, 

Unit 

v 
mW 

·c 
·c 

BA9700A/BA9700AF 

.POWER NC v" 
SW 

6 

OUT NC GND 

• 1!1Uairo~tt/Electrical Characteristics (Unless otherwise noted, Ta=25'c, Vcc=5.0V, Rt=10k0, Ct=330pF) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

tl:l:tJ~I± Vref 2.48 2.57 2.66 v lre1=011mA 

1/2Vref tl:l:tJ~I± 1/2Vref 1.22 1.29 1.36 v 
71/v=\'.:iv-;.,=i:.- Line - 3.00 12.0 mV Vee=3.55V-24V 

[J- 1-·v=¥.:iv-;.,=i:.- 1 Load1 - 1.00 5.00 mV lre1=0.1mA-1.0mA 

[J- Fv=¥.:iv-;.,=i:.- 2 Load2 - 6.00 10.0 mV lre1=0.1 mA-8.0mA 

;,t~~tl:l:tJtl± Vref 2.48 2.57 2.66 v lre1=0.1mA Vec=3.55V 

~~~l:l:l:tJ'i!!:mt lose - 10.0 30.0 mA Vre1=0V 

~iif.lilil!itt lose - 230 - kHz R1=10kQ, Ct=330pF 

~iif.lilil!itt~~iiiii£ lose - 10 - % R1,C1t;J:-'.lE 

f.lilil!ittlltib(Vcc) ldv - 1 - % Vee=3.55V-24V 

.A:tJ~7-1:!·;1 t-~1± V10 -6.0 - +6.0 mV Null Method 

.A:tJ~7-l:! '/ 1-~mt 110 -100 - +100 nA Null Method 

~:;V:tJgl±iBl!I V1eR 1.60 1.90 - v Null Method 

0011.--:1-71 :.- Av 70.0 80.0 - dB Null Method 

!li]ffi,i;Jt 13-11*:*!1: CMRR 70.0 80.0 - dB Null Method 

.A.:tJJ~1J7.A'ili:mt l1s - 180 500 nA Null Method 

naNm 143 

ifl 
ffl 

I 
.A 
1 
") 

7 
/ 
lj 
v 
=¥ 
.l 

v 
I 
9 



~JI.JR IC/Standard ICs 

Parameter Symbol 

PWMJ:l;~~flll 

;i; v ·:; ;,, .:1.71' - Jv FliEE 1 V10 

;i; v ·:;;,, .:i.*-Jv FTIEE 2 V1100 

:±l:t.1$ 

tl:l:t.J Tr 1J-'7".imt Leak 

tl:l:t.J~fn~EE Vsat 

~.7'J\1 ;i; 

D.1bl1li"!imt Ice 

;i; 9 /J\1~mt Ices 

ihf'FTIEE~llfl Vee 

• ~ 1' ~ / ? 7 -v - I- /Timing Chart 

144 

PWM.COMP 
OUTPUT 

OUTPUT TR. 
COLLECTOR 

Min. 

1.25 

-

-

3.55 

BA9700A/BA9700AF 

Typ. Max. Unit Conditions 

2.04 2.24 v DUTY 0% 

1.43 v DUTY 100% 

10.0 µA Vo=24V 

1.70 2.10 v lo=50mA 

1.70 2.40 mA R1=0PEN POWER SW=2.5V 

0 7.00 µA POWER SW=OV 

- 24.0 v 

H 

L 

H 

L 

Fig.1 

RDHm 



$.R.ltl IC/Standard ICs 

• )iC)Jf:lf§lj/Application Examples 

R1 
43k 

R, 
15k 

GND~ 

v,. 

GND~ 

R, 15k 

2.2k 
R, 

R, 20k 

39k 
R, 

ftDNrn 

BA9700A/BA9700AF 

c, 
470µ + 

R, 
560 

R, 
5600 

5V 
fITTflf\.---+-----0 v OUT 

1SR142 

D, 

+ c.,c, 
470µF ~ 
X2 m 

r'"°~ 1' 
':J 
7-
/ 
'f 
[., 

:¥ 
.1 

[., 

I 
9 

L1 : RCH-875 121K (;?, ~ 5f~fl) 

Q, 

+ 
c, 

470µ 

2581009 

330 
R, 

1SR142 

Vour 

D, 
c,,c, 

L, + 470µ 

220µH X2 

L1 : RCH-875 220K ( 7. ~ 5f•fl) 
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$.R.111 IC/Standard ICs 

R, 
39k 

R, 
7.5k 

146 

GND~ 

V REF 

ERROR AMP 

v •• o 

GNDQ 

RDHm 

BA9700A/BA9700AF 

R, 
470 

R, 
470 

0, 

2ss10og 

R, 
470 

JSR142 12V 
'-f"-91t-+---0 V OUT 

D, 

+ c,,c,. 
470µ 
x2 

0, 
2501380 

L 1 : RCH-875 221 K ( :A ~ :)l"'il[ft) 



$JUft IC/Standard ICs BA9700A/BA9700AF 

Fig.7 AT"'1/7'·:1-:f"::i/1~-9 (BA9700A) 

• fl~iJl3~1id:bl!/Electrical Characteristic Curves 

1M 

-;:; 100k 
I 

>
§!! 10k 
w 
::::l 
0 

~ 1k 
LL 

0 
w 
0 

w 
(fJ 

1k 

300 

200 

100 

b 

· ...... 
80 

·~ .. 

60 

40 

20 

0 

Lf't;: §6,.,. 
~ ..... ).~< 

~I.~ 
)'~o 

·0-2.? ::-,,. J::S,... 
-· 

.l 
10k 100k 

R,(O) 

~ 0 o------ --- lli 
....... __ l 

-100 -20 ------ ' 
... ..,, I 

.... ; 

15kz 

- 2oo - 40 o'---'+o-l~00--1-k-~10~k-1,-00~k--ol.,.,M---..,1-0M 

FREQUENCY (Hz) 

1M 

~ 100k 
>-
0 z 
w 6 10k 
w 
a: 
LL 

>-
0:: 
LL 

1 k 

~ 

mm :.r 
100p 

{,l ,.,,, 
1o t-• ~*Q-R,-20k0 

,.,,, .iL.l 
U>o.f 

Q ::XN 
~ 

1 OOOp O.Dl µ 0.1µ 

C, (F) 

Fig.9 .:=:.~ilt~~~O') Rr, Cr M~~~iltttfi\'11 (2) 

.00 4 

3 

3 

.50 

.00 

~ 2 .50 
<( 

~ 2 .00 
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> 1 .50 
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> 1 .00 

.50 
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0 

naNrn 
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$JUI IC/Standard ICs BA9701 /BA9701 F 

BA9701 
BA9701F 

DC-DC::J //{.-;JOA~'/ 7/?v=¥.:z. v-; 
DC-DC Converter Switching Regulators 

BA9701 /BA9701 F lj:, BA9700 ~ IJ - '7:-JJ• •:H~i.IUltl.%: • 
.=:fll)lt~~1jt~f? ttib11=99 PWM (H)v.A~Dll) 

n~(l) De-be :::i :...1~-11m;;i:1' ·;.i 7:.... 1' v=¥ .:i v-11 

ffl IC l'To 

ERROR, AMP, PWM :::J//~v-11, :±11.J 1'71' !U1Jf14 

.liX~:f1:n.'*9o 

BA9701 /BA9701 F are PWM (pulse width modulation) 
DC-DC converter switching regulator IC operated with 
reference voltage and triangular wave oscillation sup
plied from Series BA9700. 

• !M:I: 
1) BA9700A ~ 1) -;;i:'-JJ> €i, ~?l'Qil.I:, .=:fil)IJ[~-(l)ffl: 

~f?ttli.lfl:99, .Av-7.Ef.11Cl'~9o 

2) if!~:lilii3t PWM il::f13(l) 2 7o ·;1 ?tJl.liXo 

BA9701 U 7 .:i. J" Jld / 7 1' / 8 I::" / It ·;1 'r - ::.i, 

BA9701F lj:, ~ = 77 ·:11-(l)81:::"/l~·;.i'r:....::J(;::;t! 

tio 
3) ~:±11.J~ili f ~~T 9 (l)l;:(A]1.' "( .t:> IJ, BA9700A ~ 

IJ -'X t(l)"'l ;;i: 11 ;;i: v-7ibfl:l'~D(l):::J .A I- ~r'; / 

-JJ>'i'iJfilio 

4) .AT-·;1-:17"·;1-:1, .AT-·;1-:/~r'J/, 1'/l~-T-1/1' 

~. ~-(l):±l1.J~J.I:f~9~td'"{'~9o 

•Features 

1) This slave IC receives reference voltage and oscil
lated triangular wave from Series BA 9700A for op
eration. 

2) Consisting of 2 blocks of an error amplifier and a 
PWM comparator. BA9701 is packaged in dual
inline 8 pins, while BA9701 F being mounted in a 
miniflat 8-pin package. 

3) The IC is suitable for multi-output switching regula
tor. You. can drastically cut the cost by means of in
comparable operation performance by master/slave 
combination with Series BA9700A. 

4) You can have any type of output voltage, e.g. step 
up, step down and inverting. 

e ~m-tiil!l/Dimensions (Unit: mm) 

BA9701 

I 9.3±0.3 
Rl.O 8 7 6 51 

w~ 
1 2 3 4 

·.,[~ d CQ 
-H "' 
Cl) 

cD "' 
0 
+I 

I 7.6±0.3 J-i-
_J~ frC=JffE . 
0.5:0.1~ ~ 

!3zj±o.3 I I 8.8±0.6 • I ~ 

7.62±0.3 

BA9701F 

0.2±0.1 
---u--

1 2 3 4 _j~~ 
0.65 

....,J__ 

;1~i=Jrl 
127±02 0.4±0.1 
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$.RJH IC/Standard ICs 

• '7"CJ ·:; 'J ~ 1 '771'7 .£./Block Diagram 

•~MM:*~~/ Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits 

~iJ)j!~fE Vee 7.5 

:±i:t.J Trilifll± BVceo 24 

ff~m~ pd ?.«500(350) 

tii'Fi.ll./l~WI Topr -20-75 

1Jf<#i.ll./l~WI Tstg -55-150 

Unit 

v 
v 

DEADTIME 
CONTROL 

mW 

·c 
·c 

BA9701 /BA9701 F 

• i!jf.f.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vcc=2.5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

J..:t.J;;f7i?·;.i 1-'<ltl± V10 -6 - +6 mV 

J..:t.J;;f7i?·;.i 1-~liit 110 -150 - +150 nA 

iil*J..:f.J~EE~WI V1eR 1.5 1.8 - v 
fj;)Jt--:17'1;,. Av 60 80 - dB 

ll!ilm!ilt7tll*$:J:I: CMRR 60 80 - dB 

}..:f.11~1J7A~liit 119 - 180 600 nA 

PWM J:l:if&nflfl 

'Ti-71. if"1'7JL- 0 100 % 

:±i:t.J$ 

:±i:t.JTr 1J-'7~lli! ILEAK 20 µA Vo=24V 

:±i :t.J f.!fll'llEE Vsat 1.5 2.5 v lo=50mA 

:i:'Tl~1 A 

A';! /I~ 1'iillil Ices 0.8 1.5 I mA 

tft~VccJ..:IJ?ltlHMll 2.5V-7.5V 

RDNlll 149 
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$Alli IC/Standard I.Cs 

• ~-< ~ / 'f 7 -v - t- /Timing Chart 

ERR.AMP 
OUTPUT 

DEAD-TIME 

PMW.COMP 
OUTPUT 

OUTPUT TR. 
COLLECTER 

• R1JD~/ Application Example 

STEPDOWN OUTPUT 

5V 
R, 

150 

Fig. l 

120µ 

Fig.2 

RllHIR 

+ c, 
470µ 

R,. + 
33k 

R,. 
6.Sk 

BA9701 /BA9701 F 

Vee 

INVERTING OUT 
-5V 

0,4'05 
470µX2 

L1: RCH-875 120K 

L2 :. RCH-875 220K 

H 

L 

H 

L 



$JU8 IC/Standard ICs 

Fig.3 ol!*J;tffl;!<- l"J~~-;.,lli!) 

(BA9701) 

RDHfR 

BA9701 /BA9701 F 

I:. ~ 2 :o ,---i 
QoNR, R, L, co+O 

->vJ.,... -'INv- 01~ 

0, -"Mr .,.. 0 
r--i R8 C, IC, 
L___J R,+OUT 

E C B \ -1\/V>r-o C, R, ( BA9700A -'Vllv-

V'" + 0 ~ I -'Vllv- R, R, 
rlh c, 

c,, 0 
rlh 012 * -II- GND 

0 D, R,,~ ~ !;,_ 0 
GND ~ C + +o ~R,, >BA970ll R"f 'o 

C, I 
-'>/olv- C, - OUT 

~~~c~)'O_J 
ROHM BA9701 L 

Fig. 4 ol!*J;tffl;J<- 1''$.lMc~lli!I 

(BA9701) 
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$fl.Jn IC/Standard ICs BA6149LS 

BA6149LS 6 :±11JA1 ';,r7/?'v=¥'.i v-11 
6-0utput Switching Regulator 

BA6149LS (;!:, 6*.ll. <7) .7. 1 ·;.i 7 / '1 v :\"' .:i. v -11181.l!U'. r*I 

Ai ~ t.: "E .I •J :,, ·;.i ? IC 7! 9 0 ;:_ <7) ? !> 1 **l (Spin) PJ 9~ 

<7) tf:j 1:J (;!: 19pin1,"0N/OFF<7)ffjljfipfi7! ~ :t9 0 19pinl:3.5V 

PJ-1<7) ~EE~ bll ;t .Q C: 5pinPJ 9~<7) tl:l 1:J t;t:OFFI: "1: IJ ;t 

9 (5pin<7) tf:l 1J (j: '*' t: tf:l 1J ~ :h. f.: ;t ;t 7! 9-lo 

The BA6149LS is a monolithic IC containing 6 sets of 

switching regulator circuits . 

• !M':lit 
11 .7.1·;.i7-/'1v=¥.:i.L---9<7)::::i/1-i:i-1i..181m~9~ 

'lr*li! Vn'.Qo 

2) PWM1:Ji.\~~ffl ~ n' .Q <7)7!~$.ff J: ~ 'o 
~~~--~18Jm<7)~•~~~w•<. ~~7!~.Qo 

4) 6tHJ!<7)tf:l1J~EEfi~~G :h..Qo 

5) ~~J7//<l)flJ~~~11Htil:~~~7! ~ .Q (2**1tlo 

6) tl:l1:J~EEON/OFF<7)ffjljflllfmlfEHf Vt'~'.Q (5V*~~ 

(lo 

•~Mil*~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

'ili!i!13:l± Vee 20 

i-F~fft~ Pd 500* 

ibf'Fii.Jlittllll Topr -10-70 

1*ff:ii.Jl~WI Tstg -25-125 

F71'7~ilit Id 30 

e ~~'1-~!ill/Dimensions (Unit : mm) 

2.8 ~g· 2 

•Features 

1) All control circuits for switching regulator are built-in. 
2) The PMW system in use provides high efficiency. 
3) The frequency accuracy of the triangular wave gener-

ator is high and stable. 

4) 6 types of output voltages are generated. 
5) Free setting of the gain of error amplifier (2 systems). 
6) Output voltage can be ON/OFF controlled (excl. 5V 

system). 

Unit 

v 
mW 

·c 
·c 
mA 
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5JLJD IC/Standard ICs 

• :7'a-:1?~17'f7A/Block Diagram 

"' a: 0. 
0 0 a: a: z 
UJ 0 

I 

.... a: 
0 a: a: 
UJ 

~ t:3 el 
> > > 
ii: ii: ii: 
0 0 0 

I 

<O a: 
0 N a: a: 0 a: (J) 
UJ I- 0 

• IHtrl':JMti/Electrical Characteristics (Unless otherwise noted; Ta=25°C, Vcc=12V) 

Parameter symbol Min. Typ. Max. unit conditions 

i1Jfft/Hallll Vee 8 - 18 v 

181iUtli! Ice - 7 11 mA 

~$'iltS: Vrel 2.38 2.53 2.68 v 
=~illl~:tili!ililllft fr 100.88 101.88 102.88 kHz f+=815kHz 

5 V*l±l:htS: Vos 4.7 5 5.3 v IL=227mA 

9V*l:l:l:1Jtl3: Vos 8.60 9.15 9.70 v IL=100mA 

M1*1:1:1:1J•S: Vey 4.5 5 5.5 v IL=100mA 

M2*1:1:1:1JtS: VcA 3.0 3.5 4.0 v IL=50mA 

Ma*l:l:l:htS: VsR 3.0 3.5 4.0 v IL=55mA 

M4*1:1:1:1JtS: VTR 3.0 3.5 4.0 v IL=200mA 

M1.A.:1J v=¥ .iv-~ =i;.. Vr1 40 80 160 mV IL =100mA, 1o;;;;vcc;;;;16 

M2.A.:1Jv:¥ .iv-~ =i;.. Vr2 30 60 120 mV IL =50mA, 10;;;;vcc;;;; 16 

Ma.A.1Jv=¥.:i.v-~=i/ V,3 30 60 120 mV IL=55mA, 1o;;;;vcc;;;;16 

M4.A.1Jv=¥.:i.v-~=i/ V,4 30 60 120 mV IL =200mA, 10;;;;Vcc;;;;15 

c-vl';'JL-iilt~-1' VL 0 - 1.5 v 

1\-( L.-l'(Jl-i'll•~ - I' VH 3.5 - 6 v Vost: 11\j;~' ( ~l:l:l :1J11S: < 0.5V 

9Vl1'/a.J'/1'iJ-1/J~-171/ Gog 70 - - dB 

5Vl'il/i.7'/1'iJ-1/J~-171/ · Vos 70 - - dB 

9V* 1) •:; :1 J[, Rpg - 2 5 mVp_p IL=100mA 

5V* 1J ·:; :1 J[, Rps - 2 5 mVp_p IL=227mA 

M* IJ ·:; "j'J[, RPM - 30 50 mVp_p IL =100mA 

9Vi'~iil!1i J7;, :1? 0 -
::i: l"J~-:1'1'1';, Gv9 35 38 41 dB RN=10k0, f=100kHz 

SV~iil!tiJ>/:1? 0-
::i: l"J~-:1'1'1';, Gvs 34.5 37.5 40.5 dB RN=10k0, f=100kHz 

9V*~:l!J7 / :ffittn~tt +s - 55 70 deg f=100kHz 

5V*IH!7";.. :tfittn~tt +s - 55 70 deg f=100kHz 

ftDNID 

Test 
Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

BA6149LS 
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}J'l.Jf.I IC/Standard ICs 

• ill~~liH!~/Test Circuits 

2 - _ L!N_1QL_ - - , 600µ 

6 

s-------

91--------+-....... fVI.-~ 

ar--....---110 

1000pl 111-----i 

L--------112 
5V 

131-----i 

20 

f, 

23 

11 
1.5V J, l 3.5V 

EF0-A700K01 
( i! 7 ~ ·~ 7~!1iFf) 

1000p = 
I 460pl 

Fig. 1 
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~.R.JO IC/Standard ICs 

• ~JfiJ:.(1))!:1; 

(1) j1*~~?.il511t~ foMax- ~850kHdill1''"9 o tJ s, 

~~(1)::::.flJ5J1l(1)?.iJ511l~ (fr) ti, fo/8 t:tJ •J :l:T o 

(2) ::::.:flJ )J1t(1) 7 :i - 7- 1 li""F~c(l)~ 1:~"9 J:? 1: fa= 

67%.t.:J..tl: tJ ~ J:? l:lttit Rr €~'.lE ~ T < tC. ~ ~ 'o 

22pini!lt~ 

---0.2V 

t,: t,=2: H .. LI:. 

®-n 
If' 

(3) 5V, 9V *(l)I "7-7'/:fiRmtlf1 /Ii, ~iit.lttit (R1) 

"Z'~'.lE~n:l:To 

Z.(l):t~r~· R1(1)~lttitfi01;1:10k0~ R1~100k01'.'~ffl ~T 

( fC. ~ ~ 'o 

c, 
A, 

G, 

l+1·Ci;:_: 7;. ... 7i~.tt 
A, ; 

' ' 
f, f, -t 

!JS, ~-~*I7-J7/:fiRmt'f1/U~$~'.lEM"Z' 

-tn-fn 

GoM1~14dB, GoM2~10dB, GoM3=GoM4~10dB 1:~ 

'.lE~n-rs•J, M3, M4*(;1:)..!±l:tJi:ii~!l!M'ttli, ~fi~T 

~':!:To 

naNm 

BA6149LS 

I 
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iR.m IC/Standard ICs 

BA222 CR ~1~ 
CR Timer 

B~~u.~~~~M~$&Tfi~. ~m~~~7V9 

Ji..~$~~i!it.i: c':f~fflT 8 .Q 9 -( 71CT"9 o 
91'!/7-~u. ~M~~•Mt~/7/~~~ij?-( 

?D8~Stt•~~~~Tff•~B~T8£"9o·~~. 

1!lt~~7;i,71~·1 :7'1...- - 9 t.i: c "~11'~~ t.i:JiDffliiRJliET 

"9 0 

The BA222 is a monolithic timer IC developed for use in 
measurement instruments, control equipment and digital 
data processing equipment. It is designed so as to re
quire least external components. 

·~:lit 
1) 7 -(? D8iJ' Stt•rai~ 91' ! / 7B~1:1"'RlliEo 

2) :llH';!J~~l.1:200mA~~~tf~~ S tl..Q o 

3) TTL, DTLIEJJ!H: ~ii!*6iiRJ1ig 0 

4) )!i\Jl~~Jl (j:50ppm/°C (Typ)0 

5) ~~1{£1JJ$1.1:0.1%/V(Typ)0 

•m~ 

71Ld91'7 
-~~? ;i,7ri1' :iv-9 

1!lt~~? ;i..71~1 :l'v-9 

mi...A~~~ 

~~~ 

~-'r/-:J..9-(? 

BA222 

• ~ff~-t~~/Dimensions (Unit mm) 

--ll-
0.3 

•Features 

1) Wide timing range from microseconds to several 

hours. 
2) A load current of 200mA is obtainable. 
3) Capable of directly driving DTL and TTL circuits. 
4) Good temperature stability (typically 50ppm/0 C). 

5) Power regulation (typically 0.1 %/V). 

• Applications 

Delay timers 
Monostable multivibrators 
Astable multivibrators 
Pulse generators 
Dividers 
Sequence timers 
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511.m IC/Standard ICs 

g 
0 

iii 
w 

"' ;: 

Vee 

THRESHOLD 
1 

TRIGG ER 0----1-----+---l 

RESET 

R, 
10ki1 

w u 0 

"' z 
"' > L'.) 
< 
:i: 
u 

"' 0 

Fig.1 

• ~M~::k~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

'il!:ilil!~B:: Vee 18 

~:g?fi~ pd 500 * 
ihf'Fi£\ltiBl!I Topr -20-75 

1¥1'-fi.!l.ltiBllll Tstg -55-125 

naHrn 

>-

~ ii: 
>- w 
::J "' 0 

Unit 

v 

mW 

"C 

"C 

D, 

22011 
R" 

Q,, 

6 

OUTPUT 

BA222 

I 

157 



ifl.m IC/Standard ICs BA222 

• 11~1'!9!M'tt/Electrical Characteristics (Ta=25t, Vee =+5V, + 15V) 

Parameter Symbol Min. Typ. 

1ii!iltff Vee 4.5 -

101 - 3 
~1~-13-llil'iltillt 

la2 - 10 

11i~'.iEti.J1'F :$11 ~ > ?fli/l TERR(M) - 1 

11i~'.iEti.J1'F:$11 ~ > ?iJl/l~ 
ToT (M) - 50 

IJJ$ 

11i~'.iEti1H 1 ~ >7ti!il~ 
Tos (M) - 0.1 

IJJ$ 

l!\\~'.iEIJJ1'F :$11 ~ > ?fli/l TeRR( A) - 2.5 

ll\\~'.iEIJJ1'F91 ~ >?iJl/l~ 
ToT (A) - 150 

IJJ$ 

111\~'.iEIM'F 91 ~ > ?ti!il~ 
Tos (A) - 0.3 

IJJ$ 

;;, v ""} ;:, 3 JI; t'"'i(tff VTH - 2/3X Vee 

;;, v ., ;:, 3 Jv t'"tillt Im - 0.1 

t- •J :Jj'tff VT - 1/3X Vee 

!-- 1) :Ji"'ilt)Jtt IT - 0.5 

I) i! '"/ 1--°iiff VR - 0.7 

I) i! '"/ i--1imt IR - 0.1 

VeRT1 2.60 3.33 
ftliJflli1tff 

VCRT2 9.0 10.0 

VOL1 - 0.25 

VoL2 - 0.10 

r:1-v-"'Jvl:ll1Jtl± VoL3 - 0.40 

VoL4 - 2.0 

VoL5 - 2.5 

VoH1 2.75 3.30 

J\1 v-"'Jvl:ll:tltff VoH2 12.75 13.30 

VoH3 - 12.50 

t:l:I :tJ :ll..I:. I) Pitrqi tr - 100 

lfj :tJ :lll' I) PU, tr - 100 

• il~IY!J!M't.!UUl/Electrical Characteristic Curves 

m t---+--+----11---+-+---+--+-----t 

o,~~-~,_~,~+--~0~.2-~-.~.3=--~~o.• 
MINIMUM TlGGER VOLTAGE:VT {mm) 

(XVcc= V) 

Fig.2 HJv.Ati- 1-- 1) :fitfffi¥tt 

Max. 

16.0 

7 

15 

-

-

-

-

-

-

-

0.25 

-

-

1.0 

-

4.00 

11.0 

0.35 

0,25 

0.75 

2.5 

-
-
-

-
-
-

158 naHrn 

Unit Conditions Test Circuit 

v - Fig.11 

mA Vec=5V, R L=oo Fig.11 

mA Vee=15V, R L =00 Fig.11 

% RA=1kQ '"-'100kQ, C=0.1 llF Fig.12 

ppm/ RA=lkQ-10kQ, C=0.11lF Fig.12 ·c 

%/V RA=1kQ-10kQ,C=0.11l F Fig.12 

% RA=Re=1kQ-100kQ,C=0.1 llF Fig.13 

ppm/ RA=Re=1kQ-10kQ, 
Fig.13 ·c C=0.1µ F 

%/V 
R A=Re=1kQ-10kQ, 

Fig.13 
C=0.111 F 

v - Fig.11 

llA - Fig.11 

v - Fig.11 

µA - Fig.11 

v - Fig.11 

mA - Fig.11 

v - Fig.11 

v - Fig.11 

v Vce=5V, I sink =5mA Fig.11 

v Vce=15V, lsink =10mA Fig.11 

v Vce=15V, lsink =50mA Fig.11 

v Vce=15V, lsink =100mA Fig.11 

v Vec=15V, I sink =200mA Fig.11 

v Vec=5V, I source =100mA Fig.11 

v Vec=15V, I source =100mA Fig.11 

v Vee=15V, I source =200mA Fig.11 

ns - Fig.11 

ns - Fig.11 

.. 
§ 61---+--+--ll---:ol!liPf---"'f.::-+--+-1---1 
"' "' :::> 
0 

~ 'l---::Zlil!~~l---+--+-l----+--+-1---1 
u.J 
0 

"' u.J 
5 
0 2t---+--+->---+--+-t---+--+-+--~ 

10 15 

SUPPLY VOLTAGE :Vcc(V) 

Fig.3 l!\\1~-13-Pittmt-tim!tff~;¥tt 



)JI.JD IC/Standard ICs 

~ 
I 
0 
> 
0 
0 
> 

"' Cl 
<( .... 
_J 
0 
> 
z 
0 
;:: 
<( 
a: 
:J .... 
<( 
<f) 

"' Cl 
<( ,__ 
_J 
0 
> 
z 
0 
;:: 
<( 
a: 
:J ,__ 
<( 
<f) 

2 0 

1.8 

I 6 

I. 4 

~ 
1.2 

I. 0 
i--

0.8 

0. 6 

o .• 

0.' 

10 

1.0 

o. I 

~ 

0.01 
I 

ss·c ~ 

~ 
25"C ~ 

SV Yee· 15Y 

20 50 100 

SOURCE CURRENT : ls1NK (mA) 

Fig.4 :±l :tJ'~I± (~~lJ 1 1~M;ftt 

Vee= lOV 

l.--:::::j 

JJ V-1 
11 
rz 2s·c ~ 
~ 

12s·c ~ ~ 
~55"C ~ 

5 10 zo 50 100 

SINK CURRENT :. ISINK (mA) 

1.01s,.--.--..--.--.--.--.--..-~ 

I. OlOt--t--t--!---!---1---!---!--~ 

0 I. 0051--H--t--f---f---f---f--~f-~ 

~ \ 1--- --
:i ' r ~ 10001--1--:'-....t---.+-1-~---=~l--l-_j>---l 
z 
w 
::; 
;:: 
>-
:l 

0. 9951---f--l---1f---,f--i--1-_j--l 

uJ 
0 o. 990 l---1'--1---1---1-_jf-_j _ _j _ _j 

o. 985 o~-'--~s ---L--,1Lo _ __j_ __ 1Ls _ _J_ _ _J'° 

SUPPLY VOLTAGE: Vee (V) 

RDNrn 

BA222 

Vee 5V 

~ · ss·c / 
:; 1. 0 !---+---+-+-+-+/ 2s ·c":/~Hl'=--l.-Hri------l 
"' I _ff_ 125"C 
~ II ~_,_...___ _ __, 

'.:i T U 

~ lfzj-
~ o. 11--+H1H ..,.IA~-+----+-1-H----l 
<( _,,,., 

!§ 
.... 
<( 
<f) 

c 

0 

o. 01'--+---'--'~--1'::-0---,2!::-o--'-,_.,.,O,--~I00 

SINK CURRENT : ls1NK (mA) 

IO Vcc=-15Y 

.... 
1.0 

-55"C -} 
... 2s·c 

.....-! v 
~ 

,,. 
I 

12s·c 

~ 
o. 

~ 
......-: t::""' 
p 

0.0 I 
s 10 20 so 100 

SINK CURRENT'. ls1NK(mA) 

300 

?50 

0. 

~ 
200 

~ 

> 55"C 

" 150 

0 

O. l 0.2 O.J 0.4 

MINIMUM TRIGGER VOLTAGE: Vt (m1nJ fX Vcc=V) 

159 

I 



5.R.Jll IC/Standard ICs 

I. 010,l------l---l--+----4----1--+--+--

o t . oos l------1---1--.l----+---1---l----+-
w 
to! _J ... __ 

:;\ -·- ---gs 1.000 
z t--. __ 
w ... 
::;; 
j:: Q_ 995,>-----+---+-+-__._--+-+--+---' 

5 
w 
0 

o. 990 >-----+------+-+------+-----+-+----+-~ 

o. 985.___.____...__.__~__...__..__~__, 
-7<, -so -25 25 50 75 100 1;?5 

AMBIENT TEMPERATURE :Ta ("C) 

• ill~:lE:@i&~/Test Circuit 

BA222 

lsmk 

!source 

Fig.11 

e JiCiJIJ'91J/ Application Example 

(1) -~:lE'.711.-7-1\1 :l'v-9 

6800 

Vee 

•~:lE'.711.-71\1 :l'v-9 t VC{il!ffl"t .Q c iHJ:, Fig.14 

Q) J:? 1:ti~ L., *To 

1- iJ iJf~-l'}tlt:PbO ~ n n' :!Jc' c ~, t±l tJ l;t:"Cl-"Q)t\:~ 
t;:: ~ IJ, 91 ~ / ?:::J /7/it C t;J:, fiX~ ~ ti.f;;~~fWl;:::IJ? 

T \, \ * T 0 " IJ jjf~-l'} HPbO T .Q .: c 1;:: J: ? _l' t±l tJ t;J: 

"/\1"t:IJ?T, 91 ~;...-1':::i/7/itCl;t:, J'C~Ha~ 

*To 

C:Q)91~/?:::i/7/itCQ)J'C~~OO~~M~Q)91~ 

/ ?tltt;t~ R A:ttUI: 9 1 ~ / 1' :::J / j-'/ it C Q)Pi¥:lE:fkl' 

BA222 

Vee 

111 
RA 

BA222 

re 
Lr 

TRIGGER 

Fig.12 

Vee 

111 
RA 

BA222 RB 

~( 

Fig.13 

*:lE:~ tL*To C:Q)~J±:li2/3XVccC~ L., ( :IJ? f;; C ~ 

t:, ICl*J$Q) 7 I) "J "'j' 7 Cl "J "'j' ~ IJ -tz "J !- !..,, t±J tJ ~ 
"/\1"tJ•€>"0-"A.t~1t~-tt*"to l'i1Pi¥1:, 91~/1' 

:::J/7/itC~fiX~~:ftT, *Q)91~/?ti~~~~T 

c'*To 

@~~I- IJ :1i~-tt.Qt:l;J:, I- 1) :1i~-T5pinl:, 1/3XVccJ,:J. 

"'fQ)~J± HPbOT .Q.: c 1;:: J:? Trr ~ * T tJ"', c'? f;;/,, l-

1J 1J ~:ti .Q c, 91~;...-1'~r .. ii:t:iQ) 1- 1J n~i± c t;t:1!l!il~Wfi 

c:IJIJ*To 
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iFLJD IC/Standard ICs 

~---..---.....----Vee 

CI 

BA222 

TRIGGER -U-

TIME (ti 
TIME CHART 

OUTPUT 

~ 101--_,_-1-~~,,__,__,,_____.. 

3 
0 

w I .0 l---+--+---il~----1--1---1 
0 
2 .. 
>- 0. I ~-l---+---il'--1---1--+---t 
0 .. 
n. 
~ 0. 01 --A--+---71'----+---+--t 

0. 001 ~.....___.____,.._....____,______..___, 
10µ I.Om IOOm 10 

100µ !Om 1.0 100 
TIMING PERIOD· t ISi 

(2) ~~'.lE" JH· 1~ 1 :ii..- -11 
~~'.lE" J1;7-1~1 :ii..--11 c: ~-r~!f.1"99 C: ~ t;t, Fig.15 

0) J: .:H::~til'C ~*To 
111!/?::J/7/~CU, ~~~6~#~111!/?m 

tit:iS R AiH1'::: RB f Ji [; ""( ;(cii ~ ti, tt~ U Ref 31 [; ""( 

fibti*To ~O)~~~. l:f:ln0)7i-~~~1?~U, 

111 ! /?mtt~R~V' Rel:J:? T~'.lE"Z' ~ *1" 0 111 

! /?::J/7/~Ct;t, 111 ! /?lilf'J:i:j:lt;t1/3VccC:2/3 

VcccO)rai-z>3'Ctt~Ht IJ ii&~ H'* To 

BA222 

OUTPUT 

BA222 

l 1 =0.69·Ru ·C , 
~ t,~0.69·(R,+R,,l·C 

o=L__Flj 
2/3X V 

TIMING 
CAPACITOR 

---- l/3XVcc 

TIME (ti 
TIME CHART 

f 1.46 
= (RA+2Rs) • C 

~ 1.0 
2 .. 
~ 0. I 1---~----+----+-',._,,_..,....., .. 
n. .. 
0 0. 01 ~-+--l'l<--'<---+-'r-1,.....,-t 

0.001 ~~-~~~~-~~ 
0.1 1.0 10 100 I .Ok IOk lOOk 

FREE RUNNING FREQUENCY : f (Hz) 

111 ! / ?:::i /7/~ CO)'.iifit1f1 /3Vc.cl:if1, .QC:~ t;t, 

~Uti~tt-r, ~~0)7U'l770'l7W~'l~~ti. l:l:l 

nt;t"J\1"C:t;J:•J, 111 !/?::J/7/~C-"0)3't~1i 

2/3Vcc* "Z'~* IJ *To 
A. v ':J -:,. 3 Jf; 1'~~0)2/3Vcc * "Z' t;::ij T .Q C:, 7 1J ·:; 7 

70·:;7ifl)~':J ~~ti, l:l:lnt;t"O-"C:t;J:IJ*To li!il~ 

~. 111!/?::J/7/~CU,~fll~-rtt~W~~~ 

ti*"to 
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5JUIJ IC/Standard ICs 

BA223 CR 9-1'1' 
CR Timer 

BA223,;1:, ~u.~. JliiJflll~fl'.'\'!>7~· 9 1i..f1j~~fi'. lj: cO)ffl 

Ji':~ l.,f;::$11x1Cl'9 o 

91 ~:.--?ITT¥rait;1:, 9H-ttttlH1U::, ::i/7/-lt,:J:IJR'.lE 

1.'8, ~O)R'.iE~~. x1?D8~0~!li¥~0)~00l'l'8 

;!:"to 

.lt!~'.iE:~JH·1'i1 ·iv-:$1, 1l\li~'.lE-x 1H-1~·1 :tv-:$l /j: 

c A.O)Jt:~OO tJ!itffl tfiiJ~El' 9 o 1it fof~~ ,;1:2oomAt.f~~ 

0 n, TTL, DTLIElmt O)jiUat> iiJ~El'9 0 

The BA223 is a monolithic timer IC developed for use in 
measurement instruments, control equipment and digital 
data processing equipment. 

·~:Ill: 
1) 711 Df.P:IJ• S~ITT¥rai0) 511 ~ / ?~~'.lE:IJ~·iiJ~Eo 

2) !t!~'.lE, 1l\li~'.lE-x JV-7- '' 1 -:7' v - :$1 /j: c A.O)Jt:~OO ;>j: 

!it ffl :IJ~'iiJ ~~ 0 

3) 1itfof~~';J:200mAUiil:i:l:1JO)~~:IJ~·~~S :11..Qo 

4) jjif,t~'.lf:Ji (;I: 50pp m/°C 0 

5) ~~~JHU!J$,;t0.01%1Vo 

6) TTL, DTLIElm t iiUaiiJ~Eo 

• JJl~ 

7'1 v1:$11" 

!t!~'.lE-x Jlrf-J\1 ::t'v-:$1 

~~'.lE-x ;i,71\17'v-9 

J~Jv:A~~$ 

13-~$ 

~-Jr/:A5117 

• ~Hf~-f}&~/Dimensions (Unit: mm) 

DO 
+1 
00 

N~.l..--~:;::::;::;:;=;;;;::;:::;::;:;:::;:;:;=;;:;:;::::;:;:;::::;::;:;l 

17.78±0.3 

e Features 

BA223 

1) Wide timing range from microseconds to several 
hours. 

2) Wide range of applications, including monostable and 
astable multivibrators. 

3) A load current of 200mA is obtainable. 
4) Good temperature stability (typically 50ppm/°C). 
5) Power voltage regulation (typically 0.01 %/V). 
6) Capable of directly driving DTL and TTL circuits. 

e Applications 

Delay timers 

Monostable multivibrators 
Astable multivibrators 
Pulse generators 
Dividers 
Sequence timers 
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~m IC/Standard ICs 

• /Ch? 1f 1"J7'17 k/Block Diagram 

Cl z 
C!l 

• ~fll!liHHIJi!t~/Circuit Diagram 

Vee 

THRESHOLD 
6 

2 
TRIGGER o---t-----+--1 

RESET 

R, 
lOkO 

a: >-- >-- ...J 
LU ::i LU 0 

~ D.. en a: 
>-- LU >--

a: ::i a: z 
>-- 0 0 

0 

Fig.1 

• il!M:ll=*:lE:#t/Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits 

'Ii.ill!±: Vee 18 

ff!i!l!tli.I~ Pd 550* 

titl'U~IBI Topr -20-75 

flU+illl~IBI Tstg -55-125 

*Ta=25"CP . .l..1:1'1llllT gflt;-11, 1"ClC-:>~5.5mWtill t; Q 

RDHrn 

BA223 

BA223 

)JI. 
.m 

I 
1t 
1 

8 ~ 

Cl LU 0 
...J C!l ~ 0 a: 
J: <( en J: 
LU 

f1l a: 
J: Cl >--

3 

o. 
OUTPUT 

020 

Unit 

v 
mW 

"C 

"C 
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$JI.JI IC/Standard ICs BA223 

• •ttf$~tf/Electrical Characteristics {Ta=25t, Vee .=+SV, +:15V) · · 

Parameter Symbol Min. Typ. 

tli!iitlB: Vee 4.5 -
I a1 - 3 

~fl~M•)i 
la2 - 10 

-~'.iElbfF::!r 1" ~ /1"illl TeRR(M) - 1 

.lli~'.iEibfH 1" ~ /1"i.Bll~ 
ToT (M) - 50 

ti$ 

-~'.iElbfF::!r 1" ~ :.-1"•ilii~ Tos (M) - 0.1 
Ill$ 

ft~'.iElbfH 1" ~ :.- 1"illl TERR( A) - 2.5 

~~'.iElb'fH 1" ~ :.-1"i.Bllif ToT (A) 150 -
ti$ 

-~'JE:lbf'l'::!r 1" ~ :.-1"ti!iiif To(A) - 0.3 
lb$ 

7.v·;i :,..3Ji, l"tB: VTH - 2/3XVcc 

7. v ·;i :,.. 3 Ji, l"•llt ITH - 0.1 

t- 'J :n•e: VT - 1/3XVcc 

t-IJ:fltl~ IT - 0.5 

IJ iz ';I t-•ff VR - 0.7 

l)iz·;i t-•~ IR - 0.1 

VCRT1 2.60 3.33 
~Jtll'8B: 

VCRT2 9.0 10.0 

VoL1 - 0.25 

VOL2 - 0.10 

o-vA:"Ji,l:l:l:tJ\!le: VoL3 - 0.40 

VOL4 - 2.0 

VoL5 - 2.5 

VoH1 2.75 3.30 

"1° vA:'Ji,1±1:tJ•e: VOH2 12.75 13.30 

VoH3 - 12.50 

1±1:ti:it..J::. •J Mr .. i Ir - 100 

l:l:l:tJ:it""F IJ Mlll'I t1 - 100 

• tlti:~!Mtfllbal/Electrical Characteristic Curves 
... ...--T--..---r--r-----r-.---r-i--, 

12s l--+-+--+--+--+-+--Hl----t 

£ 
~1001---+-+--+--':-::::-:-t--::P"'t-l----t 

:I: .... 
c 

~ ··~+~-F-+~+--±..,...."f"+11--; 
"' ... 
:::> .. 

0.1 0.4 

MINIMUM TRIGGER VOLTAGE: V T(mml 
(XYcc=Y 

Fig.2 HJi,7,ii;;- t- IJ :ff·ff~tt 

.Max. 

16.0 

6 

15 

-

-

-

-

-

-

-

0.25 

-
-
1.0 

-
4.00 

11.0 

0.35 

0.25 

0.75 

2.5 

-
-

-
-
-
-
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Unit 

v 
mA 

mA 

% 

ppm/ 
"C 

%/V 

% 

ppm/ 
"C 

%/V 

v 
µA 

v 
µA 

v 
mA 

v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
ns 

ns 

Conditions Test Circuit 

- Fig.11 

Vcc=5V, R L=CO Fig.11 

Vcc=15V, R L =co Fig.11 

RA=1kQ-100kO, C=0.1 IJF Fig.12 

R A=1 kQ-100kff, C=0.1 IJ'F Fig.12 

R A=1 kQ-100kQ, C=0.1 IJF Fig.12 

RA= R e=1 kQ-1 OOkQ, C=0.1 IJF Fig.13 

RA= Re=1kQ-100kO, 
i=ig.13 

C=0.1 IJF 

RA= Re=1k0-100kO, 
Fig.13 

C=0.1 IJF 

- Fig.11 

- Fig.11 

- Fig.11 

- Fig.11 

- Fig.11 

- Fig.11 

- Fig.11 

- Fig.11 

Vcc=5V, I sink =5mA Fig.11 

Vcc=15V, I sink =10mA Fig.11 

Vcc=15V, I sink =50mA Fig.11 

Vcc=15V, I sink =100mA Fig.11 

Vcc=15V, I sink =200mA Fig.11 

Vcc=5V, lsource=100mA Fig.11 

Vcc=15V, lsource =100mA Fig.11 

V cc=15V, I scurce =200mA Fig.11 

- Fig.11 

- Fig.11 

S! .. 
.... 
~ •l--+--+-+--:~iof--....,....---11--+---t---1 
a: 
a: 
:> 
0 

I-

~ 
0 

"' w 
5 
0 21--+--+-+-+-+--+--1!--+---t---1 

..___...._~___._....._....___.__~~~~. 

5 10 IS 

SUPPLY VOLTAGE : Voc(V) 



5JLJD IC/Standard ICs 

2.0 

1.8 

> 
"I 1.6 0 

ss·c ....! 
> 
g 1.4 
> 

"' -"' 1.2 

25"C 2 
>" _J 
0 1.0 
> 
z i-- 12s·c 
Q 0.8 
I-
< 
0:: 
::> 0.6 
I-
::> 
<l) 

0.4 

5Y· Yee· ISY 
0.2 

10 20 50 100 

SOURCE CURRENT : tsouRCE 

Fig.4 lflt.Jfiff(~J! 1 'flJJ)~·~ 

. 
'E 

10 

IP"" 

0.01 
I 

Vee= 10Vdc 

---:::j 

d ~ Pl 

~ 
25"C ----1 

125"C ~ ~ 
~ :=:~ss·c 

5 10 20 50 100 

SINK CURRENT: I,.,. (mA) 

I. O!Ot----t----t--------1-- -t---+--+--+----1 

· · I. 005,t---++-+---t--t--t--t--t-----i 
o I 

~ \ -
~ I. 0001--t----

1
-:.1 cl---+--=--t---i=l--1t-----11----+--------l 

gs ~ 
z 
UJ 

~0.9951--t-----t-----t-----t-----t-----t-----t----~ 
>-
:3 
"' 00. 990t---t-----+---t-----t-----+---t-----t----~ 

0. 985.__.___.__.___.___.__.__.____, 
10 15 20 

SUPPLY VOLTAGE: Vee (Vdc) 

RDHRI 

BA223 

t--+-t-+-+- -+---·-- --+-----l--+--1---............. 

o. 01 '--...... --'--'-'---'----'---'--''-'---' 
10 20 50 100 

SINK CURRENT: I"" (mA) 

10 
Vcc=15Ydc 

..... 
-ss·c 1 cS 

> 1.0 

UJ 
0 
<( 

~ 
0 
> 
z 
0 o. 

~ a: 
::::> 
t:( 
en 

o.o 

I 

~ 
E"' 

I 

,L 
2s·c 

......:::: ii"'" 

125·c ~ jttll"" 

~~ 
O!!: 
=-""" 

5 10 20 

SINK CURRENT: ls1NK(mA) 

Fig.7 lfl:h'llEE (~l! 01l1J) 4;Jtt 

I. 015,-.-,..--,..--,---,---,..--,---,----, 

I. 0101--t-----t-----t------t-----f--t-----t------I 

~ I. 005t--t---t-----t-----t----......_.,f--t-----t------I 
to! 
<i. - ...... 
::; --t--
~ r. ooot--t--t--t=-.t---.;;;;Ji-.....C--1-

1
-1-----l 

w I ----i· • • ..J 
::; ,--., 
~ o. 9%t---t-----t-----t---t--------lt-----1--t----.........j 
< 
_J 

"' D 

o. gqot---t-----t---t-----t--------1~-t-----f-.........j 

o. 985'--~'--'---'--'---'--'----''----' 
-75 -50 -25 25 50 75 100 125 

AMBIENT TEMPERATURE Ta ("C) 

100 
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iFLJO IC/Standard ICs 

]: 2sor-;---t---;---------r--r----t---1 

~ 
0. 

~ 2oof---t--+-+--+-7'"'Nl'--+-t---l 
~ 

> 55'C 
~ 150 

0 

z g !OOl---i""~,.....;;~_.+-+-_.+-.\--~ .. 
" ~ 
~ 501---+---+--+---+--+---+---t----< 

0 
o,__~_,.0.-,~-~o.2~~-o~,-~~,, 

MINIMUM TRIGGER VOLTAGE: VT (m10) (X Vcc=V) 

• iJlg~191~~/Test Circuit 

BA223 

Fig.11 

• Jit.lfl'91J/ Application Example 

(1) !!!~~" Jv7J~1 /v-~ 

6800 

Ve 

111~ 

Vee 

1J~ 

Vs 

111 

!!!~~" 1v71~1 /v-9 t t.,-niem-t .g tiHt, Fig.14 

(J) J:: ? ':tt~ t., *To 

1- 1J :hi~.J;}1:f~P1.JU ~tin' t.i:~' t ~, t±:l:tJ tJ:"Cl-"(J)~~fill 
':<11> IJ, 91 ~ / "f:::i ::,-:j-'/"lj" C ,;J:, 1i£~ ~ t\.fc.~~fill,;:f.1:-::i 

<:"~'*To 

l- 1Jn"f~.J;}HP1.1U"t.Q;:t,:J::-:il'.", t±:l1J,;t"J\1"tf.i:-::i 

<:", ~1~/?:::i/¥/"lfC~, ~~fM~*To 

BA223 

Vee 

111 
0.0lµF RA 

t5 
3 BA223 

IC 
LJ 

TRIGGER 

Fig.12 

Vee 

'IJ, 
0.01µF 

RA 

t5 
BA223 Rs 

3 

:r 
Fig.13 

;:(J)~1~/?:::i/¥/"lfC(J)~~-~~. ~Mtt(J)91 

~::--?mM~RAtta~91~/?:::i/¥/"lfC(J)·~~ 

l")~~~ tl.:A:i" o C(J)~l±)J~·213XVcct~ l., ( f.1:-::i fc. t 

~ ,;:, ICl*J$(J)7 I) ·;1 /7 Cl ·;1/f1) 1! ·;1 1- [.,, t±J:tJ f 

"J\1"1J>€J"Cl-"A.t~fl:;~-1t*i"o tllilmH:, 91 ~/ 

?:::i/¥/"lfC~til:~~tl.1'.", *(J)~1~/?~~~-~ 

<:"~'*To 

@lffltf I- 1) jj" ~-It .Q ';: ,;J:, I- I) jj'yjjij-=f2pin,:, 1 /3XVcc~J 
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iFl.Jt.l IC/Standard ICs 

c;: 
3 
0 

BA223 

I TRIGGER IJ 

3 
OUTPUT 

w 1.01---t--+--+~'----+--i 
0 
z 
<( 

!::: 0.11---1---+--+~'-----+---' 
0 
<( 

a. g 0. 01 I'----#--#-_,,.__,,__+--_,_-< 

1.0m IOOm 10 
100µ 10m 1.0 100 

TIMING PERIOD: T (s) 

TIME (t) 

l'O)~J3:HPiJU9.QZ.cl:J:-:i-CfT3l*9tf, ~'-:if.:lv l-

1J fl~ ti 9 C, ; { ! / ?'P~raii::j:IO) f- IJ jj~J3: C l;I: 1il{mJf* 
Cf.i:IJ ;!:9 0 t.i:.t:l,5pin:IJ•!;GNDl:.t:>t [.,°(~'.Q 0.01 µF 

l:t, li\J$Jt~ltil3:0)~)jff { / !::"-?°/A t-l'lf .Q f.: bf>O):::J 

/-r/i.t-z'9o 
(2) mti::!Ev J(,"f-J~{ :1v-; 
fiti::!Ev 11-71{{ :1v-; t t.,-r~ffl99 t ~ l:t, Fig.15 

0) J: ? 1:~ti)l: [., * 9 0 

;{!/?~/7/i.tCU, ~~~!;*ff~;{!/?• 

mK RAttuq;: Ret-il [; "(1f~ ~ti, M!:~l;I: R et-ii(.;"( 

frbti;J:9o Z.O)f.:bf>I:, tl:l1J0)7.:i.-71i.t1'?Jl-l:t, 

;{ !/?•mKRAJ,H1Rel:J:-:i-C~:iE1'~;!:To ;{ 

OUTPUT 

Rs BA223 

lL 

"-

r~ 

100 

c;: 10 l>.---+"'-r-4~~.....+--1----l 
3 
0 

w 1.0 J>.---l'l.---1-->.-~-+-->r-+---I 
0 
z 
<( 

,_ 0. 1 '---l'or-1'.,__-!->r-+->.--.___...--1 
0 
<( 
a. g 0. 01 ,____,___,,.___,,,__..c.;,.__~__, 

0. 001 '-----'-----'--"'---"'--'-"--' 
0.1 1.0 10 100 1.0k 10k 100k 

FREE-RUNNING FREQUENCY: (Hz) 

t,=0.69·R,.·C 

0 
ll""f'T'' 

TIMING /\2 3·Vcc/\ 

CAPACITOR ( "-i_ __ .. ·"'-
--- 1 3·Vcc 

TIME (t) 

f 1.46 
= (RA+2Rs) • C 

BA223 

!/?:::J:.-7:.--ttcu, ;1!:.-?ti~i::pu1nxvooc 

2/3XVcctO)rai1'1CM!:'iit-tt •J ~ [.,-C~' ;!: 9 o 
; { ! /?:::J/7/itCO) .. fil:;li.1/3XVccl:;l!,.Q t ~ U, 

1-~ti~ti-r, li\]$0)7~'l770~7~~~"~ti. 1:1:1 

1Jl;t"/\{" C f.i:IJ, ; { ! /?:::J /7/i.t C-"0)1fii1Jf 

2/3XVcc;J: 1'~;!: IJ ;!: 9 0 

Av"/~ 3 JI- 1"1itl3:0)2/3XVcc;J: 1' 1:ii9 .Qt, 7 1J ·:; 

770·:;71JflJ~·:; 1-~ti, tl:l:1Jl;l:"O-"tf.i:IJ;J:9o li!iJ 

~I:, ; { ! / ?':::J /7/i.t C l:t, Ret-il [.,-CM!:'ilnfmJ~ 

~ti;J:90 t.i:.t:>, 5pin;IJ•!;GNDl:.t:>t l/n'.Q0.01 µFl;I:, 

li\]$Jt~~J3:0)~)Jlf {/I:'-?/ A t-l'lf 9 f.:bf>O):::J /7 

/i.t1'9 0 
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~ -7-< ·~ Jti IC/ICs for Audio Applications BU2302/BU2302F 

BU2302 
BU2302F 

CR~~-y 

CR Timer 

BU2302/BU2302F ,i, 1<."; 7 1J71'-'.J "\'~O):±ljJf 

-~-~~/~tt~J:?~7:1~T-~3/~~~~91 

".l'lllCC'9o ~ibl!~EE,i1.8-6V (Ta=25°C) tlb.<, 
* t.:~n\¥1<. "J 'J 7' ·;; :1ffiiitiE~ J:? ':ff!l:.)i!Uf~~t 

lao;:;;o.5 µA t:Ji:~1:1J' ~ < ~"?-rt:> •J * "9 o 

91"iz·;; t-Y/liT- (SET) ff "Low" 1,..-"(JL-O)t\:fmC' IC 

l*Jafl 'i 1.=.~"\'Jv1) iz ·;; t- ff iJ> iJ> "? 1:' t:l IJ, iz •;; t- Y/liT 

(SET) iJf "High" 1:~~z.t1:J:•J, ~~UOML-91 

"f.fth1'i=iM61>*"9o iO)f~. ~~-r,.iHI~L,t.:f~l::±l 

1Jli~7 G, ~~H~!l:.L-*9o 

l*J~O):tJ ') / 9 ti, :JrnmJ0)1<.17 IJ :h ') / 9 C', OSC3 

~T-O)'J07'JfA1JL--r, ~~71-:±l1JO)n~~~ 

(f.J 4197Jf'fJvA) C' IC 1Jf~7T~J:? l:C'~T~'*To 

BU2302/BU2302F is a timer IC most suitable for such 
applications as the output of a battery charger, etc. is 
turned ON for a preset time. Operable range of supply 
voltage is as wide as 1.8-6V (Ta=25°C}. 
Current consumed in stationary state is suppressed as 
low as loo ;:;; 0.5 µA to enable continued backup. 

•M:& 
1)CMOS:10izA~J:ijt~•~1J 

2) th1'F'iiEE$BlitHi 1.8-6.0V 

3) :±l jJ ti Nch ~ - :1 / I'' v 1 / 

4) 9H1,tCR,:J:IJ~~~)JiftO)~~~'Hll±lo *f.:CR 

tM/£,:J: I) A 1 ·:;7 / 'f .11.:::tt'fli~iiJHE 
5) I~·;; T-V'ti DIP8 pin/MF8 pin ( :17 AT·;; 'J "E-Jv 

F) 

• ~Hf~-t~~/Dimensions (Unit : mm) 

BU2302 

~]~ 
"'[~I ~ ~ 
~ '(\I 

0 
+I 

~ 

BU2302F 

1 2 3 4 

~---._j"' 1 · 7.6±0.3 J_i;; 
~·~~ 

fN ~±0.1 
0.5±0.1 

t§±o.3 .I 
7.62±0.3 

I 8.8±0.6 • I 

5.0±0.3 
0.2±0.1 

II 

1 2 3 4 J~=t~ 
0.65 

"'-:j__ 

;1it=-ffil 
1.27 ± 0.2 0.4 ± 0.1 

•Features 

1) CMOS process in use assures low power consump-
tion. 

2) As wide oprating voltage range as 1.8-6.0V. 
3) Output is issued at Nch open drain. 
4) You can set freely oscillating frequency by means 

of external CR. You can also reduce switching noise 
by connecting C and R. 

5) The package is in DIP8pin/MF8pin composition 
{plastic mold) 
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?t-71' ;it Jij IC/ICs for Audio Applications 

~-T-No. ~H~ ti liE fill. ff}j 

1 OSC1 
~t!Rffl CR tl*'l:Yi/i-T-
~t!R@l&l;l:~fi@r& 1, 2 tJfff.IJ.ll' ~:I: 9 0 

2 OSC2 

3 OSC3 

4 GND -i.t.~-T-(GND) 

"Low" O)t\:fl!ll;l:'J-:A 1-'E- l'l'9 o 
5 TES TB li'/li'l;I:" High" O)t\:fl!ll't:lft~'< t.:~~'o 

/ '"' 7' '/ /t!01i:i1~l'9 0 

"Low" l' 1J i:! .,. J- tJfn!-tJ>IJ :I: 9 o 

6 SET 
"High" l' ~t!R ~ 00~-lfl 1J ;if-/ - ~ 1-Y-lhi'F-lfl1J 

:it- 7-~~~ll:.0)11JiH 1., :I: 9 o 
/ '"' 7' .,. /t!OJU1~l'9 o 

7 OUT Nch ;if--// i''Ld /lfjtJ 

8 Voo •i.t.~-T-(Vool 

e 1.=~-v11- 1J-tz·:; H:?l.'"t' 

1z ·:; 1-Yili-T (SET) 1f "Low" v"JvO)t*;fm\'.' IC ~i:llH.t 

1 .= ~ 1' JI.- 1) 1z ·:; I- fJ~·m iJ> I J :I: To IC O)f'JJWJ~j;fm c l., T 

~·1'1Q,~\'.'T o 

e "'j'CJ ·:; ? ~ 17 ~/ 7 .4/Block Diagram 

RDHfn 

470k(l 
OSC1 

1800pF 
1-----o osc 2 

BU2302/BU2302F 

I 

-~---nOSC1 

100k(l 
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?f"-7 ~ 7f" JI) IC/ICs for Audio Applications 

• Mt.k•*~.fl/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol 

•li1•1± Voo 

l:ll1J•I± Vour 

fl'~m~ Pct 

ihf'l'i.e.ll~WI Topr 

1¥#£/l~WI Tstg 

*1 1·cJ:.~97.>;:' 1:1: 4.0mWil11'7->. 
*2 1°cJ:.~97.>;:'tl: 12.8mWil!T7->. 

Limits 

-0.3-7.5 

-0.3-7.5 

500(DIP8)* 

350(MF8)* 

-20-75 

-50-150 

Unit 

v 
v 

mW 

·c 

·c 

BU2302/BU2302F 

• 11~rf..1Mtt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Voo=3.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

i1Jf1'1Uii~EE Voo 1.8 3.0 6.0 v 
ft¥J.l:)j!jjf~)llf loo - - 0.5 µA osc 1'11: 

il.i11'iilljf'ili:)llf loo - - 0.2 mA 1§1~ 2 ff!ffl~ 

SET ~f-:il:t>J:. IJ ~r .. i(6pin) tsR - - 50 ms 

l:ll 1J~f-:il: t. J:. •J ~r .. i< ?pin) lor 1.0 - 2.4 µs Ro=10k0, Co=50pF 

Cl-vl'(JL-l:ll:f.Jt5llf(7pin) IQL 5.0 - - mA VoL=3.0V 

o-vl'(JL-l:ll:f.J'.!1!:5llf(7pin) loL 3.2 - - mA VoL=0.4V 

lfl:f.J I) -'7'11i;)M IL - - ±0.1 µA Vo=0-3.0V 

Cl- vl'(JL-l:ll:f.J'.!li:illl(2-3pin) loL 0.3 - - mA VoL=0.4V 

/\1 vl'(JL-l:ll:f.J'liilll(2-3pin) loH - - -0.1 mA VoH=2.6V 

Cl-vl'(JL-/\..:f.J'ili:illl(1-3pin) l1L - - ±0.1 µA 

/\1 v"'Jv/\..:f.J'ili:illl(1-3pin) l1H - - ±0.1 µA 

Cl-v,...·Ji..)..:t.J'll!:illl(5, 6pin) l1L - - 20 µA V1L=OV 

/\1 vl'(Jv)..1.J~)ft(5, 6pin) l1H - - ±0.1 µA V1H=3V 

Cl - vl'(Jv )..:t.J•EEC 1-3, 5, 6pin) V1L 0.0 - 0.6 v 
/\1vl'(JL-)..:f.J'.!li:EE(1-3,5, 6pin) V1H 2.4 - 3.0 v 
~~~ii.Hi IQFC - 1.17 - kHz l§li32, Voo=2V 

~~~il.liti~tt h.loFC - 10 - % Voo=2V, Ta=-10-so·c 
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=t-7-< =tm IC/ICs for Audio Applications BU2302/BU2302F 

• 11 -( ~ '/ Jf 7-~ - t- /Timing Chart 

~UHf.1Ul;l!l ~Uiif.tl:.t\:t~ 

+ + 
fl!'Niif.tl:.*~ 

+ 

oso n II :: 
TES TB 

SET n I LI LJ 
OUT 

_______ lf ________ l 
n r-----1 

ll 
r·---

t i t 
UJ :;lpt / l:ll:IJ>t/ W:IJ>t7 

*1 IC r:J$0):;1pj ;...~AHJI OUT~llH-ta: SETll/iT-t Low v"'°Ji-l;:"t{> .::'. c1;: 1J iz ·;1 I- ~:!:To 
*2 1:1:11.Jta: SEUIH-t High v""'"';: Vrl:l:t:f.Jt:t;... ~1tf.:ll\j.rlii,fJ>'2>, t-:l4,190,000 ?CJ';/? (OSC3lllH-l 1.':t7 ~:l:T 0 

*3 ~1'~it'.iE:llijflll (T (~})) c~til:li/tft (foso (Hz)) O)l!IJffli. 

T = 1 X222 9' 69905 (~) 
60 X foso toso 

• IOJft~/ Application Example 

System 

Fig.2 
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$.ltftl IC/Standard ICs 

BU2305/BU2305F 

BU2305/BU2305F !;!:, 7 :ht\'7 91.1i!~l:niif.i:A 1) 

-7'.t;.1 -::{7!, tif'F~B::li Voo=1.8-6.0V (Ta=25°C) 

l:::./b. <, * t.:'M'W-\ '"J? 7' '"J 7'1fRJfigtJ: cl:? 1:, M1b~ft 

~)lift loo;;!;0.5µA l:::.'1F'M'l:1Jq~ < t.i:-:>T\,'*9o .t;.1 

-::{-lz '"J HilH· (SETB) I "Low" v~Jl-1:9 .Q Z. c l:J: 

-:i -r~:tlitimMl 1.,, T-\' .t;. 1J :.--11ljj!l:.r~mm1ii 1., -r .t;.1-::t 

1.f -1:! '"J 1-- ~ti ( 1J i?: '"J HiliFr RESETS l;i:',%1: "High" v 
~JI-), 1±11.Jtf;f/ l.,*9o i<IH~, ~~lli¥raiHIJ/&l.,f.: 

{~, 1.±11.J !;I: ;f 7 t., *To * t.:, 1.±11.J l;I: SETB ~-TI 

"Low" v~Jl-l:"t.QC:: cl:;t /, ;f 7 HllJi/8: t.,*"t o 

T-\' .ty. IJ /-11ljj!l:.18JJml;I:, "./ 7 "v 9A .t;. I: cl: 9fl'&?tl8llm 

1;:: cl: I) ~J;X ~ ti"( S I) , ? Cl '"J ? 1;:: !;I: OSC3 ~-T(l)~~ 

f.lil)J.llti I ?ff.lil U.: t(l)ff{iet>ti""C s IJ *To 

l*Jl&(l)f.1 ') /.ty. !;!:, ;JFll!i]Wj(l)1-\17'J 1.1 ')/.t;.7!, OSC3 

~-T(l)?Cl'l?l~1.Jt.,T, ~~'ll--1±11.J(l)n~~ij 

(f.J 419 JJl~Jl-A) 7! IC 1.f;f 7T .Q d:? 1:7! ~"(\,'*To 

BU2305/BU2305F are sleep timer most suitable for 
radio set and cassette, etc. having a wide range of 
opeating voltage of Voo=1.8-6.0V (Ta=25 C). 
Current consumed in stationary state is suppressed as 
small as loo;;!; 0.5 µA to enable normal backup. 

-~~ 
1) CMOS7'Cli?:A~J::ij&~ft~1.J 

2) tif'F~B::nl! !;I: 1.8-6.0V 

3) 1±11.Jl;t Nch ;t-7'/ l'"v1 / 

4) 9H1Lt CR 1:J:: IJ~:j}if,li])J.llti (Pifrai) (l)~'.lEIHllil 

5) H·"J ?"- 91;1: DIPS pin /MF 8 pin ( 7'7 AT·:;? "E

JI- F) 

•Features 

1) CMOS process assures low power consumption. 
2) Operating voltage range as wide as 1.8-6.0V 
3) Output is issued at Nch open drain. 
4) You can freely set oscillating frequency. 
5) Package in use is DIP 8-pin MF 8-pin composition 

(plastic mold). 

BU2305/BU2305F 

CR ; "( '? 

CR Timer 

• 91-~'1"itliil/Dimensions (Unit : mm) 

BU2305 

I 9.3±0.3 I 

'OJ! 
1 ,2 3 4 

1 · 7.6±0.3 ii~ 

~~ ~~'·"' 0.5±0.1~. ~ 

t§±o.3 I I. 8.8±0.6 • I 
7.62±0.3 

BU2305F 

5.0±0.3 
0.2±0.1 

~I 

1 2 3 4 ~~=t~ 
0.65 
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~Am IC/Standard ICs BU2305/BU2305F 

• 1/iiFfltll:~/Pin Connections 

0 

• :7'CJ ·;;?~/Block Diagram I 

~'T-No. ~'T~ .fl litl rut llJl 

1 OSC1 ~tiffl CR tl~YlH 

2 OSC2 ~~l!ililHi~~lillB& 1, 2 1iifffl1" ~:!:To 

3 OSC3 

4 GND ~ii!i!Yllff(GND) 

5 RESETS RESETS SETB lllfH!l.PJl 

L L *7'~ H:- t< 

6 SETB 
ICPi!ll!ll!'J-1!·;1 ~<'!':h.:l:i!:lt,o :±l:tJl!='l'lE1'To 

L H *1'.::~-v1i- 1J-t., ~ 

IC Pi!llBOH.:: ~ 1'11' 1) i! •y H'rrL':l:T0)1', IC 0)-~:ll!'.A 
~1:1h9'1bll1'T, 

H L *"l!•y ~. ') i! ., ~ llli'F 
SETB>lli'f~ "Low" l:TQ4ij;l;:-t., ~. IJ i! 'l ~ Hlili1 [, 
:l:T, :±l:tJ:it /O)~fl.ll1' SETB >:li'flf "Low" O)~flllUJHt 
tdll%1: l.t 1' 1' <-llli'Fl~:±l:IJ l.t:if 7 [, :1:1"11', ~Jli<l.t~ll: 
[,;!:'!tit,, 

H H *'lbi'F, ffli*li: - t< 
1' 1' <-llli'F-:±l:tJ:it 7-~lli<1'll:O)->IO)l!JiH t, :!: T, 

* RESETB, SETB Jiff I! :1 Iv J'"~.:1jlUiti;f 1' To 

7 OUT Nch ;;t-7'/ Fv1' /tf:l:IJ 

8 Voo '1:ii!il:YiH(Voo) 
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$}1,J:! cllC/Standard ICs BU2305/BU2305F 

• ~:M~7i:::iE:m/ Absolute Maximum Ratings (Ta=25°C) 

·Parameter Symbol Limits Unit 

~~oilEE Voo -0.3-7.5 v 
1±11.J11EE Vour -0.3-7.5 v 

f-F~tft9<: pd *500 I 350 mW 

ti11'i!&Jl~I! Topr -20-75 ·c 

f*ff:jj!Jf.al! Tstg -50-150 ·c 

* 1°Cl:~"fg;::'/:t:, 4.0/2.BmWiJlfg, (350mW~MF1~·;1'T-:'l) 

• 1UiUr.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Voo=3.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

tiWl!t~ti:EE Voo 1.8 3.0 6.0 v 

ftfll:.)l!iffti:mt loo - - 0.5 µA OSC~ll:. 

ti11'il!i'IUH loo - - 0.2 mA ~~!iii§ 2 fil!.lf.I~ 

1±1:tJYili-TJt"!SJ:.1J ~r.i(Yili:r 1J lor 1.0 - 2.4 µSec Ro=10kQ, Co=50pF 

l±l:tJ~mtCYili'f 7) loL 3.2 - - mA VoL=0.4V 

l±l:tJIJ-~~mf IL - - ±0.1 µA Vo=0-3.0V 

l±l:tJ•mt(Yili'f 2-3) loL 0.3 - - mA VoL=0.4V 

l±l:tJ~mt(Yi/i'f 2-3) loH - - -0.1 mA VoH=2.6V 

Q- v"\'Jv.A1.J~mt(~'T 1-3) l1L - - ±0.1 µA 

/\1v"''Jv.A1.J1ftmt(~'T1-3) IJH - - ±0.1 µA 

[J - v-"''" .A1.J~mt(~'f 5, 6) l1L . - - 20 µA V1L=OV 

J\1v-"'Jv.A:tJ~mt(Yiii'T5, 6) l1H - - ±0.1 µA V1H=3V 

Q-v-"'Jv.A:tJ~EE 
V1L 0.0 - 0.6 v 

(Yi/i'T-1-3, 5, 6) 

/\1 v/'\Jv.A:tJ~EE 
V1H 2A - 3.0 v 

(Yi/i'T-1-3, 5, 6) 

~~Ji§JiJ1l:Jl fosc - 1.08 - kHz liili!2, Voo=2V 

~~Ji§J)J1l:J[~~tt t. fosc - 10 - % Voo=2V, Ta=-10-60°C 
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5JUll IC/Standard ICs 

• jljlE'.1Eifl&181/Test Circuits 

100k0 VDD 

e i? ·;t 1-jfj&-T (SETB) l!Rlil.'•f!f: 
t ·;t I- Yi/if-,.:-:> ~1f .Q 71' 11 'J / ?~.11:.IEl~';t, D-FH:: 

~.Q~9@~~~8T~~. OS~Yi/if-©~~70y7 

f9~ Ld.:'b©~ll!iJJijf Jllh n'.Qf.:clf), J.-11''.:~"tffilJ~ 

*:r.fi 1f if, I J:I: T 0 

BU2305/BU2305F 

1? 'Y t- Yi!i'f (SETS) tif'Fi.llilf~ 

20 
t,;;;; fosc (s) 

40 
ts;;:; lose (s) 

t, 

Fig.5 

naHrn 

' ' ' l 
' 'I-~~~~~~-\ ! 

' : t, :~ 
: : 
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$}1,nJ IC/Standard ICs 

e CR H1lliiFf:Jffil::1J~ 
( 1 ) ~:li!Hlm 1 

470k0 
OSC1 

I----{] OSC2 

1800pF(C,) 

OSC3 

220kO(R,) 

osc 

RESETS 

SETS 

Fig.6 

:: 

Fig.7 

BU2305/BU2305F 

OSC1 

1MO 
1 OOkO (R,)·~~vvv----1 OSC2 

220k0 
OSC3 

I 8200pF(C,) 

~l.liH~.tl:1*Jfil\ §HIH~.tl:'i*i~ ~j~f.$.tl::J*Jfil\ 
I I I 

~j~ 

1 i--1,~; 
--uu-
-----------u-- ----------

! t 
tfl;l:pt / tll:IJ"'" 7 

*1 SETBQ).iL"lj"f'IJI·y~i'J:IJ "Low" v-"'J~fJ't5 1'.l..l:.ff~9ttttOUT!;tj\'.ftt,;J:9, (ts:Fig.5*11fi) 

* 2 'il 1 <il!::lE~l'·lHH!tl.llHEli&fJ• &o:>? O ·y? HJVi~fJ<r.J 4,190,000 H1~7.~l-<'9, 

'il1<il!::lE~Jlll [T(~)] l::~l.!<JJilktl [fose(Hz)] <T.lllllfl, 

r- 1 22 ~ 69905 (~) 
60 X lose x 2 ""' lose 

* 3 { =:;, '\'l~ 1Ji! ·y ~ t:-::>•'T : .ili!:lll:.A~o:>{ =:;, '\'l~ 1J 1! ·y ~ 1;1:1(.-ffi'".l T < tf. ~,,, RESETS= "Low" fJ•-::> SETB= "Low" ('t;I:{ =:;, '\' 
)~I) 1z ·y ~ lfjjffJ>IJ ;J: 'It /i,O)(' ;:')i;f; ( ff.~' 'o 

* 4 th !iiH:-::>•'T : ~l.!<Ji!ililktlo:>t(.J 20 l~i~7.~t;t7 '\' 'il ')/'}'I:[, TJlll IJ!ljitt ;J:9fJ', thliilb' ;:Q) 20 HJ~7. J: IJ :;!::~ < l;i: {> 1::7 '\' ';1 1) /'}'I:[, Tllll 

IJ!ljittft:W:t.Jt;l:JIHJ'j\'.ft [,;1:9 0 
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5.R.Jtl IC/Standard ICs 

• JiOffl~J/ Application Example 

Voo 0-----+-----<t----~ ,-----o OUTPUT 

c, + 
8 

Voo 

OSCl 

R, 
22k0 

R, 
2.2k0 

7 

OUT 

0502 

;J;:8200pF 

A1036 

SETS RESETS 

OSC3 GND 

3 4 

220k0 

Fig.8 

naHm 

BU2305/BU2305F 
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$JUtl IC/Standard ICs 

• ~~(l{J~~'filllltiVElectrical Characteristic curves 

178 

'N 
6 
>-
0 z w 
:::J 
0 w 
0: 
LL. 

0.1 1.0 

lose (kHz) 

Voo=3V 
Ta=25"C 

10 

1800 ~--,-----.---.,-----,----, 

16001----+----+--t----t--71 

1000 

Frequency mode is OSC-1 

800 1 2 3 4 5 6 

Yoo (V) 

Fig.11 ~:ji)i!ij)J.lift-~~~S::~il'tt 

1200 

1150 

1100 

1050 

950~~0-----;;2""0---4.,..;0:-------,,;)o 

TEMPERATURE ("C) 

Fig. 13 ~fi)i!ij)J.lift-i.BJl!l;Jtt (!§Ii§ 1 ) 

RDHIR 

BU2305/BU2305F 

5ooor=::::::i::::::ir:++:i:l+ti===r-vV.0:0 ~3~v;--i 
Ta=25°C 

2000,l----1-r--+-+++++t----t--t--t-tti--rt1 

Fig.10 RxX<f~fi)i!ij)J.lift!l;ftt (~fil§li§2) 

10-3 

-2' 
z-Z-

L y 
' 

L_ 
:z 

r 
_j_ v "' 

5 

lf._Frequency mode is-OSC-1 

2 

t--- Frequency mode is OSC-2-
J_ J_ J_ 

10-' 
1 2 3 4 5 6 

Voo (VJ 

1800 

\Joo=6\J 
1600 

r-

'N 5\J 
6 1400 

Voo 

~ w 
:::J 

~ e: 1200 

1000 

800 

\J ,,,=3\J 

~ k::::: 
\Joo= 1V 

0 20 40 

TEMPERATURE ('C) 

Fig. 14 ~fi)i!ij)J.lift-).l!Jl~i\'tt (!§Ii§ 2) 

60 



$}1,Jft IC/Standard ICs 

<t g 

2501t----+---+-----+----l 

~""6V 20011---+---t---+-===--....i 

_jl 150t----+---+-----+-----I 

Voo 5V 

1001t----+---+-----+----l 

50 

V00 =3V 

Voo=lV 
0 

20 40 50 60 

TEMPERATURE ("O) 

Fig.15 illltt~inf-iililll~~tt (l§JB! 1) 

12 

V00 =3V 

<t g V00 =2.5V 

V00 =2V 

V00 =1.8V 

2 3 

Your (V) 

Fig.17 :±l :t.J1ll:a::-:±l :t.J1ll:;imtt m.r& 1 > 

5 

4 V00 =3V 

2 Voo=2.5V 

V00 =2V 

V00 =1.0V 

4 

V,. (V) 

Fig.19 RESETS, SETBYi/iFr/JL-7";.":1't!!Jli:~tt 
(~:IJRIEIU 1) 

RDNRI 

BU2305/BU2305F 

<t 
3 

-

600 

v,, 5V ...., 
400 

2000----+-----I---+---~ 

V00 =3V 

V00 =1V 
0'----'-0----'20 ___ 40_,__ __ _,_60 

TEMPERATURE( 0 0) 

Fig.16 )ll!tf~inf-iili!Jl~tt (IEJB!2) 

4 5 

Vwr (V) 

Fig.18 l±l:t.J•IZ-l±l:t.J•)J!n;'!ftt (IEl.r! 2) 

Voo=6V 

7 

<! Voo=5V 
3 15 

lO V00 =4V 

V,, (V) 

Fig.19 RESETS, SETB y)fiFr 7' JL- 7' ·;.i ::tt.!.Hli:~tt 
(~:IJRIEIU 2) 
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. )fl.Jl.l IC/Standard ICs BA225F /BA226F 

BA225F 
BA226F 

( 
1i~~~/Maintenance Type) 
BA225/BA235 
BA226/BA236 

CR 9 ;( "l 

CR Timer 

BA225F/BA226 (BA225/BA235/BA226BA236) Ii, )ill :If 
ii)Mo:>~~1, '(0.75mA Typ.)Ml:it ld.:"'E .I 7 Jvf- 2 IBI~~ 

~-~~"'E.1~:,,~?IC~T. 91!/~-~~. *# 
~••t~/7/~~~~-r. 71?~8~6~9~0)~ 

~~~~~-~T~~tW~8*T• 

BA225, BA225F ;&l1 BA235 ,j:, :it..t IJ I "J :J t- I) jj ~ 

17'o:>t.:11J, t- •J n.A.1Jo:>fltt:91Bl~nf~ < ~ •J, :a~o:>;r~ 

fttt$~~~tilU~ii'. ilillml~ii'. 7:/9Jvi'1f~~ii'~ct: 

Mffl ~ 8 n, * T. ~ s, 1Ll' 1 J I ·;t ::;- t- •J n 91 7' t ~ 
Z, BA226, BA226F ;& L1 BA236 t .If.lit ~Zs I J * To 

The BA225F/BA226 (BA225/BA235/BA226/BA236) are 
monolithic ICs consisting of two independent monost
able multivibrators fabricated on the sa,me cilicon chip. 
These circuits are designed to dissipate very small 
(0.75mA, typical) current. Available BA226, BA226F and 
BA236 for a falling edge trigger type. 

·~~ 
1) I ·;t :;· t- 1) jj ~ 1 / ( BA225/BA235 : :it..t I) I •y :;· t-

i) jj' 91 /, BA226/BA236 : :itl' IJ I ·y :J t- ! jj 9 
17')o:>t.:11J, .A.1Jfltt:91B1~~1l,~t ~~\,\. 

2) 7':i7'Jv~17'o:>t.:11J, 71 Ld9171Jft1Jilt~8~. 

3) ?Httt$.,'Mf1J'~1, '• 

4) )il!!fii)M1Jf 1 IBl~~IJ 0.75mAC:'.J,'~\,\ 0 

5) t±:: 1J Hight LowO) !El~~ii)1fll:]'i n~· ~ \.' t.: 11J, ~iw.fiBO) 

~~~t:lfil1i.ll! ~ ~ ~ 0 

6) ihfi'iiiw.ii8:~1!11Jf4.0V-16V tft:1, '• 

7) BA235, BA236,j:, YffllT~ii'f :M~1: vn \ {> t.: /1), )2! 

iili.A.Mfflt~8 ~. 

8).A:;IJl:t:.:<.71)::_,,;;<.tf~~f.:/1), .11.:<.'';:~~\,\ 0 

•Features 

1 ) Triggers on the edge of the input signal(BA225/ 
BA235 : Trigger on the rising edge, BA226/BA236 : 
Trigger on the falling edge),eliminating the need for 
a differentiation circuit. 

2) Houses two indepent one-shots, enabling the con-
figuration of a delay timer using a package. 

3) Small number of external components. 

4) Low power consumption (0.75mA/circuit). 
5) No difference in current between high' and low output 

conditions, thus simplifying power supply design. 
6) Wide supp,ly voltage range (4.0V-16V). 
7) The BA235/BA236 pin arrangement is symmetrical to 

enable reverse insertion. 
8). Input having hysteresis, it has resistivity for noise. 

• *m-ti!~/Dimensions (Unit : mm) 

BA225/BA226 
9.3±0.3 

~o ~-7~~ 

t::m 
'C ~ 1 2 3 4 j_ ~ ~7,6±0.3~ -c 

~ ~ ! , ~ -T:t:i oRmru o Mo 
+1 M IN -+o' JI ci 0.5±0.1 o.L . 

t} 'td I I M 2,54±0.3 
i.l.62+0.3 ' 8.R±0.6 

BA235/BA236 

"'1 '_i -0.85 

20.32±0.3 - 1,25 

j a::a cm a:n rm !ID a:n rm rm a:D I 
BA225F/BA226F 

•Fl'Ht 

Lr~"-:~~ 
~l ~[(J 

1 2 3 4 

71 Ld91x 

Cl.0 

JL 
0.3 

i: .17 Jvf- (~;fl:, VTR:,, A~/ .If.Ii: .17 Jvf- t ~ -r:a~l 

1~1v.:<.~~ft~ c 

e Applications 

Delay timers 
Mono/Multi (Especially for VTR) 
Pulse generators 
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}JI.Jn IC/Standard ICs BA225F /BA226F 

• :ia ·;1?1£17"?7 .L./Block Diagram 

BA225/BA225F 
BA226/BA226F 

BA235/BA236 

8 Vee 

Vee 

g 
> 

GND 4 

• ~M:liil:::A::~f&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

"ol!:iJJ!~I± Vee 16 v 
WF;§:iR~ Pct 450 * mW 

tbf'FjgJtiBl!I Topr -20-75 ·c 
1*7-J:jgJtiBl!I Tstg -55-125 ·c 

• tl~rr.J~'fi/Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

tbf'F~iJJ!'ilI±lBl!I Vee 4.0 5.0 16.0 v - Fig.7 

l!l\1~~P;j~Jm lo - 1.5 3.0 mA - Fig.7 

:$1-( ~ ::.-?li'ilt TERR - 1 10 % R=100kQ C=0.1 µF* 1 Fig.7 

:>r-f ~ /?'iliH:tb$ Tos - 0.5 3.0 % 5V-16V Fig.7 

91~/7jglt~t}J$ ToT - 200 - ppm/°C - Fig.7 

1.0 2.0 3.0 
f.. I) :t.f~E£ lsA236 VT v *2 Fig.7 

BA236 0.7 1.6 2.5 

" 1) :t.r'ilim IT - 70 200 µA V T=3.0V (BA225/BA235) 
Fig.7 

VT=2.5V (BA226/BA226F/BA236) 

i:i-v/'(Jvt:l:l;IJ~I± VoL - 0.5 1.0 v lsink = 5mA Fig.7 

/\-( v/'(Jvt:l:J 1J~E£ Vott 3.0 4.0 - v I source = 5mA Fig.7 

*1 'J/y3 •y HllJJ!JIT=O.SeR 
*2 .A1:Jl::.A7 IJ y;{f;t~ ( l::.A7 IJ y;{~,,.200-600mV) 
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5.R.JD IC/Standard ICs 

• 1!1iir.J*¥tt1!Ul/Electrical Characteristic Curves 

182 

'"' 4 
-"-
S! 

!;i 3 t--+-+---!--+-+--+-+---11---t---I 
WJ 
0: 
0: 
::> 
0 

0 '-""..."'1--'-----'---'~.J_-'-----1.~.L._-1.....__....L__J 
0 12 16 20 

SUPPLY VOLTAGE: Vee (V) 

2.0 

VccJ5V -j z 
ll 

L v 
17 

lL: 
12' 

ti] 
[Z 

l 

12 16 

SINK CURRENT: ISlfllK (mA} 

Fig .3 :±l :IJ'il!:I± (~~!! 01AIJ) 1~tt 

Vee =SV 
1.020 t--+---t---t---l--f--t--t-- C=0.01 µF 

R~100k!1 

1.015 1---t--+---+--t---!l--t--+--- t---t---

1.010 l--+-+--f--t--1---+--+----+--t---! 

1.005 l--+-+--+-+--1--t--+--+-=-t---! 

~ 1.000 f-+-+---+~-t....i-"':::i--t--+-+---1 

+---1---0. 995 >---l-=+--+--1---1---+--l--+-+--f 

0.990 1--t---t-+---!l--t--+---+--+-- t---1 

0.985 I--+--+--+-+---<·- +-·-+--t--;--1 

o. 980 1---t--+---+--t---t--+--+---+-+--I 

-25 25 50 75 
AMBIENT TEMPERATURE: Ta (C} 

naNm 

3.2 

2.8 

2.4 

2.0 

1.6 

1.2 

o~a 

0.4 

0 

.010 

.005 

.000 

.995 

.,~ 

.985 

.980 

~ 1.0 

" WJ 
§! 

t' 0.1 

I 

0 

0.01 

! i 
I 

..L 
I 

BA225F /BA226F 

I I Vcc=5V 

j 

IL 
2l 

/1.L'. 

12 

SOURCE CURAENT'.lsouRCt (inA) 

12 
SOPP LY VOLTAGE: Vee (V) 

0.1 

TIMING PERIOD :T (ms) 

10 

16 20 

1~0.~lµF 
R~lOOkff 

16 20 

100 



j}l,Jfi IC/Standard ICs BA225F/BA226F 

• illl.l~IBllHil/Test Circuit 

Vee 

BA225 
BA225F l---"---~-~ 
8A235 OUT 

CR GND 

100k0 

O.lµF 

• *#lt815ift.O)~l!IJ 

(1)? 1 ! ;....-1:::i ;....j1;....-lj" (2pin:&t16pin) 

'7/'l3 '"/ t-lli¥r.lll~:if:99t.:clfJO):::J/7'/-tj-1",GNDI;:: 

5ic [.,*901000pFJ;J_tO)"filt.>l1JclfJ [.,*90'7/;:,3 '"/ 

t-l!HIJIU,T=1/2C· R1"~:lf:L,*9o 

(2) ? 1 ! /-1:titt (2pin;&t16pin) 

7;....;:,37l-11i¥~1~:lf:99~cltJO):jitii;1", ~~71/~ 

nl'*l ~ti., ~ O):jitii;lii i.;-r? 1 ! /-1:::J ;....7;....-lj";li1f~ 

~ti.* 9 0 ? 1!/-1:titii:O)'fll;t,10kQ-1 MQ lt.ll1Jcl1) 

• 1!.lll ..I:. 0)$i:il 

(11 1!.m~m:awi 

lt~1!ffltll.Hft!ll;t,4.0-16V1"9 o 

3.0VJU"'f 1"0) .:'1!ffl1" l;t, 2.6Vl!iiZJ.1" A:1J I- IJ :fff~-% C 1iSJ 

-~-~W~:1J~tl.9~C:W~ij*9o 

(2) A :1J I- IJ "if 
),,:1J 1- IJ jjO) I- IJ jj l;"'(Jld;i, 2.0V1"9 0 

1.0VJ;J"'fl"C-", 3.0V!-~.LJ:.;li" 1\1" C ~ IJ * 9 o .li:L IJ, 
.l["'f IJ Ct, 10ms/VJ;j"'f0) I- IJ jjf~-%1.:'1!.ffl < t.: ~ ~ 'o 
(3) lli¥:lf:llt~:lf: C • R 

?1 ! /-1:::J/7/-tj-l;::U1000pFl-~.Ll:.O>'fll, ~1 ! ;.... 

-1:titii:O>fifil;:: U 1 Ok Q J;JJ:.1 M Q Pl""F I sl1JclfJ [., * 9 o 

Fig.7 

[.,*9o 

(3) 'CiR:::i ;....7;....-lj" (Spin) 

ICO>titilli~T-1: 0.02 µFO):J ;....7;....-lj" IGNDcO)r .. i1:1!.m 

[.,T< t.:~~'o tlilli71/0)1/l:::"-1i/A1i~< ~9~ 

c 1:J: 9~11!1'1=H1ill: t., *9 o 

(4) ~ llli (1 pin;&t17pin) 

~llliU, ~A~~:&t!~~~~ct~. 5mA*1"~tl.* 

9o 

~~$0>~t1.m:tittc?1!;....-1mttc0>~1"~:lf:99 

°ii~tiC · Rpinl:~IJ *91f, ~ 1 ! /-1f!ttitl5kQJ;1 

1'1:99 c, ~O)ii:l£1iA 1..- '"/ 'l 3Ji.. ~-~ (0.4XVcc I 
1;::if [., TllJf'l=l~J.I: [., *9 o :I: t.:, ? 1 ! /'7:tittl1Jq~ 

< t.,t.:~~1:u,c • Rpin1:'i1~1.f~•J *90>1", ~:lf:llt 

IHH:< ~IJ *90 ?1 ! /-1:tititl2MOP1J:.1:9?i c, 

IC~$0):::J /HI..--? HHb99 ~ c1Jf1"~ ~ < f.t? T, 

IM'1=11'J.1:99iiJlmtt1Jf~IJ :1:9 o 

(4)BA225/BA226(BA225F/BA226F) c BA235/BA236 ('(¥ 

~dli&> e: 1" u, 1iiHtltill:s J: t!Yllffi!lll1Jf~t.t •J * 9 o 

.:'1!.ll:ll:~ [., T l;t .:')i~ < t.: ~ ~ 'o 
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)JLJll IC/Standard ICs 

• 1iO Jf:l'9l};/ Application Example 

Jitffl!HIJl!O)f?H'. Fig.SI:~(.,, {O)~*ihf'F91 ~ /? 

Ti"' - t- f Fig.91:~ (.,";!: Ld.::o t- 1) :1if~~1f~ll1JO ~ n l 
~'lj:~,t~. t:1:1:n1;1:"0-"m7;iill1:~•J, 91 ~/?::i/ 

7'/-!flt, M:~~nt.::t\:iill!:lj:-:in'*To t- 1J:iH~~f 

m !JOT .Q 2'.. t I: d: I) , { 0) .il.J:. I) I ·:; ')I: d: I) , l±l :1J !;!: 
"J\1"tlj:-:iZ, 11 ~ /?::i/7/"iflt1C~fml~L,;to 

To 

2'..0)91~/?:::i/-T/"if0)1C~-~~. ~M~0)11~ 

/?~tt~lj11~/?:::i/-T/"lfO)•~tt~~~~n;io 

To 1C~~EE1f0.4XVcct~t.,<lj:-:it.::t~I:, ICl*Jafl 

0) 7 1J ·:; :17 Cl·:; 7'1f 1) iz ·:; t- ~ n, l±l:1J 1P' /\1 "1J' S 

"Cl-"A.t~1tL,;l;To lli.IP;fl:, 91 ~/?::i/7/-!fl;I: 
;IN~i.,, ij::O)IJ.Jf'Fl:filt~;l;To 

ORYl!i-T 

Vee 

I0.02µF 8 

Vee 

OU Tl 

Fig.9 ~:<js;:iJJf'F? 1' ~ / ?7- t<- 1-
(.ll: J: I J I ·:; ".J 1- IJ ·jj") 

~ ') tf.A.:tJ--ir~~i ~')ti 
I 
I 
I 

ORYl!i.7 

~ 

e :l'z:°"F IJ I.':/') 1- I) jj 

Fig.10 ~2js;:i!Jf'F91' ~ /?7-t-- 1-
(.ll: "f IJ I·:; ".J j- IJ 'jj') 

BA225F/BA226F 

Vec=5V 

R lOOkO 
OUT2 O.lµF ___IL 

0 

6 :;i;: 5 

CR 
0 T 

M.M2 

Vee 

Fig.8 

0.4Vcc 

'7 :,...;, 3 ·; ~JliJJtll: T"'°0.50R 

0.4V cc 

'7 :,...;, 3 ·; ~JliJJtll"'°0.50R 

..il.""F I) I ·:; :;· I- I) jj' 11 :10) IC(:: [., T, BA226, BA226F 

~ljBA236fffl~ i.,n':IOTo 

BA2260)H·:; 'r- :;· DIP Spin 

~~. ~~(l{J~iftt, pq85@~. 91-MIHlB&., fi!fflJ:.O)ji~ 

~ljJitfflm~ • .il.J:.ijI':/Vt-9n91:10)~tlli.I~~ 

To 

BA226FO)J~":; 'r-9 MF Spin 

BA2360)1~ ·:; 'r-V SIP 9pin 

lj:~, .il.""f"ijI':l'Jl-9n11/0)~0)~*~~11~ 

/?7 t'- t- f Fig.101:~ t., ;!:To 

.il.""F IJ .r. ·:;')I- 'J jj' 11 /0) ICO)~;f~, ffl)i, &Hf~:k 
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$.R.IJI IC/Standard ICs 

BU74HC y•J-A·~llm~ 
BU74HC:,, •J -;(Ii, fil;~J±, fil:jil!ft~1JCMOS IC"t-')Jl 

ffl74Ls:,, •J - ·7.: t 1RJ t;~llfrnell'., ~1m~ffl-:i z ~ 1 * -r 0 

IJJ1'i=~i!:11il±lUll tffb. < , )Jlffl7 4HC:,, IJ - A' t li~tt tf 

<11> IJ, ~i!:~J±ti5VO)tJJ;-g.1;1:, LS-TTL IC~i~JU~IJrt 

.Q ;: t tic: ~ * 9 0 

Jt·;t'T-:/li, ~illY-Jf.>DIP:$11/0)lilJ', MF(~.::.77 

';t l-):$11'/tlit@:L,Tc 1 3:9o 

• !M.ft 
1) 1trn:lt~1JC:il1>9o 

2) iJJf'!=~j!:~J± 1Jf2-6V t fb. ~I 0 

3) A1J 1 /I::"-~/ A IJ~~~ 1 o 

4)~77/J"rJ 1-7!<!1>.Qo 

5) LS-TTL 10A.1J ~ iitfl~iJJC: ~ .Q o 

6) ~lie' <11> .Q 0 

• tiex~•*~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

'ili:ibiiltEE Vee -0.5-7.0 

A:hltEE V1N 0.5-Vcc+o.5 

tl:l:tJtEE VouT -0.5-Vcc+0.5 

.A1.J1¥~i 1 ;t- F~ilit 1 iK ±20 

t±l1.J~!£.i 1;f- F~ilit IOK ±20 

±25 (/ -71 Jv) 

tl:l :tJitml louT 
±35 (1(•, 7 y) 

±50 (/-vJv) 
ilUUH Ice 

± 70 (I ( ,, 7 J') 

ffgti!I~ pd 450 * 
1¥i¥~1fifili!l Tstg -65-150 

1)- Fi.lil.Jl(10sec) TL 300 

The BU74HC series consists of low-voltage, low-power 
consumption CMOS IC provided with the same pin layout 
and functions as those of the general-purpose 7 4LS ~ 
series. 

The voltage range of the operating power supply is so 
wide as compatible to the general-purpose 74HC series . 
With a supply voltage of 5V, LS-TTL IC can be directly 
energized. Available packages include the standard DIP 
type and the MF (mini flat) type. 

•Features 

1) Low power consumption 
2) As wide operating power supply voltage as 2V-6V. 
3) High input impedance 
4) High fan out 
5) LS-TTL 10 inputs can be directly energized. 
6) High rate 

Unit 

v 
v 
v 
mA 

mA 

mA 

mA 

mW 

·c 
"c 

I 
c 
M 
0 
s 
[J 
:;· 
';t 

'7 
B 
u 
7 
4 
H 
c 
;:,, 
'J 
I 

7-. .. 

• :lll~llJfl:;Jef!f/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits Unit Conditions 

tibii'iiEE Vee 2.0-6.0 v -

Atl:l:tJ'ili:EE V1N • VouT 0-Vcc v -

lbf'fii.!i'l.lf~li!l Topr -40-85 "C -

.A.:t.JJZ..tfJ~f'.11 tr , tr -500 ns -

.A.:t.JJZl' IJ ~rd! 

naNrn 185 



~JI.JR IC/Standard ICs 

70 

< 
-5 
x 
0 

.... z w 
a: a: 
:::> 
0 
.... 
:::> 
Q. .... 
:::> 
0 

?= 

"H" OUTPUT VOLTAGE: Vott (V) 

BU74HC74 SET.At.J 

t---+---- -- -+-++-omf_ 
Vee=6.0V ---+--

0 o'-----'-~1.L. o'---'--2'"".~o -'--.L_---'3 .'-co--'--4. o 

INPUT VOLTAGE: VtN (V) 

Fig.3 

] 1000~~~~~~~~~~~~~~~ 
" 

I 0 1.0 2.0 3.0 4.0 5.0 6.0 7 .0 8.0 

SUPPLY VOLTAGE :Vee (V) 

186 RDHIR 

< 
5 
0 

,:.: 
z 
w 
a: 
a: 
0 
0 
.... 
:::> 
Q. .... 
:::> 

~ 

80 

70 

60 

Vee=6.0V 
50 

40 

30 L Vee=4.5V 

20 

10 It. Vee=2.0V 

6 

"L"OUTPUT VOLTAGE: VOL (V) 

Fig. 2 L 1:11:tl'iltmt-L1:11 :Mll:IH~tt 

lG~~~~ f':::=f BU74HC74 CL 50pF 

t---t---- ---r---,--r--~c---~---j 

lOOk~o-~1.~o--:2~.o=--73.~0-~4.70--=5~.o,--76.~o--=7~.o:-~8.o 

SUPPLY VOLTAGE: Vee (V) 

10000 

1000 

w 
~ 100 
_J 
_J 

Lt 

10 

U74HC74 CL 50p~ 

~ 

--........ b 

10 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 

SUPPLY VOLTAGE: Vee (V) 



5Jl.1'1 IC/Standard ICs 

10000 

] 
5 1000 
1-
::i 

w Q_ 

~~ 
I- 0 

~ uJ 100 
_j > 
WW 
0 _j 

ZI 
QQ 
~7 
~ ~ 10 
Q_ ' 
0 3: 
a: 0 
Q_ _j 

1 

8U74HC74 CL 50pF:: 

__:\. 

:s 
" 

0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 

SUPPLY VOLTAGE: Vee (V) 

Fig. 7 L to H 1~lli1Ull~llll-11il!i!•II~tt 

1000 
BU74HC74 

] 100 
vr 

" 
Vee=2.0V k".: 

1-'1 _,..-::; 

L V1 Vvcc=6.0V 
10 

t--+- Vee 4.5V 
Ill. 

Jll 
10 100 1000 

LOAD CAPACITANCE: CL (pF) 

1000 
BU74HC74 

I 

__J Vee=2.J j.1 

t---H - t1Vee 4.~ 

_j_ 111~ 
I .i--i-H 1 ~=6.oit .. ': 

1 j_ 
I 

l I lti 
10 100 1000 

LOAD CAPACITANCE : CL (pF) 

RDNrn 

10000 

% 

!!; 1000 
1-
::i w Q_ 

~~ 

BU74HC74 CL 50pF 

~ 

~ 
I- 0 
>- _j 

5 '!! 100 
ww 
0 _j 

§~ 
~-i1 
00 
ct ';" 10 
0I 
a: Q 
Q_ I 

1 

...... 

0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 

SUPPLY VOLTAGE: Vee (V) 

1000.-:~-1-r-- -- BU74HC74 

LOAD CAPACITANCE: CL (pF' 

1000 
BU74HC74 

VITCd:f 

Vee=4.5V 

~ 
i-- Vee 6.0V 

10 100 1000 

LOAD CAPACITANCE: CL (pF) 
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5JLJH IC/Standard ICs BU74HCOO/BU74HCOOF 

BU74HCOO 
BU74HCOOF 

7 7 '/ i-:· 2 An NANO T- ~ 

Quad 2-lnput NANO Gate 

BU74HCOO, BU74HCOOF ti, 2 .A.:t:JiE~~:EI NANO 'f

l- -CT o 
1 7 ·;; /,;: 4 !Blllft~pqjl l.,'H':l:T 0 ~ii~ 1J ::J /'f-" 

CMOS IC -C)}Lffl 74LS ~ 1J-.:i:'cWil 15Yili-Tlfmi, ~Im~ 

B-?-n'*To 
* f;:_, ~hi'l=~il~J±lBIH!t.f~ <' j}Lffl 74HC ~ 1J-A' c 
1Hlttii.11> IJ, ~i.f-~J±t.f 5V O)~~'i, LS-TTL IC Hi 
tH~~T9.:. ct.f-C~ :l:T o 

H·;; 'T-:/ti, t~~~f.l: DIP 111 /O)IU>, MF ( ~ = 7 

7·;; 1-) :$11/=bffljll.,'H'*To 

BU74HCOO/BU74HCOOF are 2-input positive logic 
NANO gates. 

• ~lit 

1l1tbi!lJC~:tJl"31> {> 0 

2) ~i'l=~i!i\~J±t.f 2-6V c~1, 'o 
3)J.,.1:J1 /l::"-:$(/:A;l.f~\,\o 

4)~77/t'rJ l-1''11>9o 

5) LS-TTL 10.A.:tJ ~~tH~~1' ~ 9 o 

6) ~li1' 31> {> 0 

•Features 

1 ) Low consumption power. 
2) Operation power supply voltage is as wide as 2-6V. 
3) High input impedance. 
4) High fan out. 
5) 1 OLS-TTL inputs can be directly driven. 
6) High processing rate. 

• 9f.Jf~'1"1*~/Dimensions (Unit : mm) 

BUC74HCOO 
19.4±0.3 

1413121110 9 8 ]8 
+I 

:2 

~[~r~~~ "' ~t= + ~ 4o.3:t0.1 
~ t2.54±0,3 ,0.5_0,1 u. 

15.24 ± 0,3 8'8 ± 0·6 

BU74HCOOF 
8,7±0.3 

$ FSf=·r:;::~ H::::;:::;H:;::::H::::t:J;:;:H:::::M::::lJ 
<0::;;;~ 
...: g --i-1--- --1.l-. 

ci 1.27±0.2 0.4±0.1 

"'t=r ~ ~~\\=+% 
Jlo.3Min. o 
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~JUI! IC/Standard ICs 

• ~:M:ll;;A;::JE*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

11l:ilif,CJ± Vee -0.5-7.0 v 

A.:t.JCJI: V1N -0.5-Vcc+0.5 v 

tl:l:t.J11l:Jl: VouT -0.5-Vcc+0.5 v 
,. A.:t.Jf¥ill$1'1::t- Fil!:i'Jlt l1K ±20 mA 

tl:l:t.J1i'~$1'1::t-1''11l:i'Jlt loK ±20 mA 

tl:l:t.Jil!:i'Jlt louT ±25 mA 

i1Ut11l:i'Jlt Ice ±50 mA 

tt!lii'm~ pd 450* mW 

f*ff:)M./l~li Tstg -65-150 oc 
IJ - F )M.Jl (1 Osec) TL 300 oc 

• lt~!llJ-11'~#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits 

C;Jif,ilJl: Vee 2.0-6.0 

A.tl:l:t.J11l:Jl: V1N, VouT 0-Vcc 

ibf'i'~ll~ll!l Topr -40-85 

.A :t.J .li:J:. I J Pi¥rai 
t,, t, 0-500 

A.:t.J.li:T •J Pi¥r .. i 

• 11~tt:l!fl¥tt/Electrical Characteristics 

D!iilf!f\¥tt/DC Electrical Characteristics (Ta=25'C) 

Parameter Symbol Min. Typ. 

1.50 -

1' 11._.,,""Jv A. :t.Jilll: V1H 3.15 -

4.20 -

--

Cl - v "\'Jv A. :t.Jilll: V1L - -

- -

1.9 -

4.4 -

J\-f v"\'Jvtl:l:t.J'l!!:Jl: VoH 5.9 -

4.18 -

5.68 -

- -

- -

CJ - v"\'Jvtl:l :t.Jilll: VoL - -

- -

- -

.A.:tJ'![;f,[ l1N - -

)j!j.'![)jf[ Ice - -

Unit Conditions 

v -

v -

oc -

ns -

Max. Unit 
Vee (V) 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4:5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

2 µA 6.0 

ftDNm 

BU74HCOO/BU74HCOOF 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

V1H loH=-20µA 

or 

V1L 
loH=-4mA 

loH=-5.2mA 

V1H 
loL =20µA 

or 

V1L loL=4mA 

loL=5.2mA 

Vee or 
-

GND louT=OµA 
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~JUH IC/Standard ICs BU74HCOO/BU74HCOOF 

7.1' ·:t 7 /?!Mt!/ Switching Characteristics (Ta=25°C, CL =50pF, tr=tt=6ns) 

Parameter 

t!:l:t.J:.)'.L.I:. IJ !lifra, 

t!:l:t.J:.i'.r.r IJ ll<tra, 

fL;ii~~!lifra, 

A.MUI: 

~fillil*Jml'.$:il: 

190 

Symbol 

lrLH 

lrHL 

tPLH 

tPHL 

C1N 

Cpo 

Device 
Under 
Test 

Min. Typ. 

- 38 

- 8 

- 6 

38 

- 8 

- 6 

- 45 

- 9 

- 8 
_: 5 

- 60 

Output 

Fig. 1 (a) 7.1·:;7;., 7~#1iilU'.JE191~ 

I 

Max. 

-

-

-

-

-

-

-

-

-

-

-

Unit Conditions 
Vee (V) 

2.0 

ns 4.5 

6.0 

2.0 

ns 4.5 

6.0 

2.0 

ns 4.5 

6.0 

pF -

pF -

INPUT~% 
10%1,__ __ _....I 

-tPLH 

90%·Li.-----.. 
OUTPUT 50% 

10% 

tru1-

-

-

-

-

-

RDHm 

Test Circuit 

Fig. 1 

Fii;i. 1 

Fig. 1 

-

-



$JI.Ill IC/Standard ICs BU74HC02/BU74HC02F 

BU74HC02 
BU74HC02F 

7 ? •y r 2 .A.:h NOR '7 - ~ 
Quad 2-lnput NOR Gate 

BU74HC02, BU74HC02F l;I:, 2 A:1JiE~J! NOR If- t

C'9 o 

17-·;1/t;:4l§lllH·i*.lilVn':t9o ~)l)t•J:::i/'f- t

CMOSIC C')~ffl 74LS )I 1) - ;z:· c lliJ [;Yi/i-=fil!i~-. mum ia

t -:i -C~' :t 9 o 

* f.:, lbf'F11iiJii~EElUil:ffJ.1;; <' )~ffl 74HC )I IJ- A' c 
B:~tt:ffi!i>IJ, ~iJii~EE:ff5V<l)~i;-t;I:, LS-TTLIC >a-ii!i 

tlll!lb9 Q ;: c ;lf"Z:' ~ * 9 0 

l~·y 'T-Vl;I:, t~*ff91j: DIP 91 /<l)IU•, MF (:;: = 7 

7·;1 t-) 91'/tffl~t.,n':t°to 

BU74HC02/BU74HC02F are 2-input positive logic 
NOR gates. 

-~~ 
1) 1tblllft~;fJ C' iii> Q 0 

2) li.Jf'F~iJiii~)±}f 2 -6V cJ.1;;~'o 

3) },,;fJ-{ / l::0 -5f/Aif~~\o 

4)~7y/J"rJ t-C'ilbQo 

5) LS-TTL10J,.;fJ>a-ii!it~ll!li.JC'~Qo 

6) ~ile' iii> Q 0 

•Features 

1 ) Low consumption power. 
2) Operation power supply voltage is as wide as 2-6V. 
3) High input impedance. 
4) High fan out. 
5) 10LS-TTL inputs can be directly driven. 
6) High processing rate. 

• 9Hf~"tj"~~/Dimensions (Unit : mm) 

BU74HC02 
19.4±0.3 

14 13 12 1110 9 8 

~]~ 
~[~ri=~fiffl£i=r! ~ .... oC 1 -\o.3:1:0.' 

~ t2.54±0.3 I 0.5±0.1 u . 
BU74HC02F 

8.8±0.6 
15.24±0.3 

8.7±0.3 

~oro 
1234567 

~~~t=Jr Hftn:tt_ 
d 1.27±0.2 0.4±0.1 

• :7"1J ·y? 9' 17"77A/Block Diagram. 
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~.R.11 IC/Standard. ICs 

•.ext•*~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

ili~iliEE Vee -0.5-7.0 v 

A.:tl11EE V1N -0.5-Vcc+0.5 v 
:±11.ltEE VouT -0.5-Vcc+0.5 v 
A.:tli*il11"1:t- f'"tilll l1K ±20 mA 

W:tlflt~11"1:t~ f'"~illl loK ±20 mA 

W:tl'41:i~ louT ±25 mA 

il!ltf'4iilll Ice ±50 mA 

ffgfi~ pd 450* mW 

f.'U-ti.i.lfi!llll Tstg -65-150 'C 

IJ- f'"ft (10sec) TL 300 'C 

• ~IU@11Jft:;Je-(!l:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits Unit Conditions 

t~tEE Vee 2.0-6.0 

A.W:tJ•EE V1N,VouT o-Vcc 

tif'i'i.i.lf@llll Topr -40-85 

A.1.J:ll:_llJPn'l 
tr, t, 

A.:ti:ll:t"•mr,;i 
0-500 

• tlU!t~Mtt/Electrical Characteristics 

ii)jfl!lfti/DC Elec:;trical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. 

1.50 -

1\-f v.l'\Jv.A.:ti•is V1H 3.15 -

4.20 -

- -

c-v.l'\Jv.A.:tl11EE V1L - -

- -

1.9 -

4.4 -

1\-f v.l'\Jvtil:tl11EE VoH 5.9 -

4.18 -

5.68 -

- -

- -

c-v.l'\JvW:tJ•EE VoL - -

- -

- -

.A.1.J11i)ift l1N - -

i~JU!)ift Ice - -

192 

v -

v -
'C -

ns -

Max. Unit 
Vee (V) 

- 2.0 

- v 4.5 
1--

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

1 µA 6.0 

ftDHrn 

BU74HC02/BU74HC02F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- I loUT I =20µA 

-
VoUT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

V1H 
IOH=-20µA 

or 

V1L loH=-4mA 

loH=-5.2mA 

V1H 
loL=20µA 

or 

V1L loL=4mA 

loL=5.2mA / 

Vee or -

GND louT=OµA 



$JUll IC/Standard ICs 

• 7.1' ·:17-/~f~Ti/Switching Characteristics (Ta=25°C, CL=50pF, tr=t1=6ns) 

Parameter 

tf:l:t:J::!r_J:.IJ ll\'frai 

ili:t:J::!r.T IJ ll\'ff!.i 

1z;~~~ll\'fr.i 

A:t:J$1t 

~{i!lir-'Jl'lll$:11: 

Symbol 

tTLH 

trnL 

tPLH 

tPHL 

C1N 

Cpo 

Device 
Under 
Test 

Min. Typ. 

- 38 

- 8 

- 6 

- 38 

- 8 

- 6 

- 45 

- 9 

- 8 

- 5 

- 20 

Output 

Fig. 1 (a) .A 1 ·:; 7- / ?~\itt)l!U~@Jl3 

Max. Unit 
Vee (V) 

- 2.0 

- ns 4.5 

- 6.0 

- 2.0 

- ns 4.5 

- 6.0 

- 2.0 

- ns 4.5 

- 6.0 

- pF -

- pF -

RD Nm 

BU74HC02/BU74HC02F 

Conditions Test Circuit 

- Fig. 1 

- Fig. 1 

- Fig. 1 

- -

- -
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5.R.1'1 IC/Standard ICs BU74HC08/BU74HC08F 

BU74HC08 
BU74HC08F 

7 7 ·y i-:· 2 A 1J AND -7 - ~ 

Quad 2-lnput AND Gate 

BU74HC08, BU74HC08F Ii, 2 .A/JiE~~fl AND if- t

l'9 o 

17-·:;7l: 4IBIJE~~l*.li!1., n':!:9 o ~~~ 1J :::i :.-if- t

cMos IC T:·)flffl 74LS ~ 1) - 7..' t IOiJ t.::Yili-T!licil, ~f'i~ ~ 

'b'JT1,':!:9o 

:!: fc., ibi'F~i.!UtEElBOOtf/1' <, 5!1.ffl 74HC ~ IJ-7..··c. 

BJ~tt1fi!i> IJ, ~)Jiil~l±1f 5V O)~.g-1;1:, LS-TTL IC~~ 

t~~~ib9 .Q z. t tfl' ~ * 9 0 

''":;fr--;/'!;!:, ~$9~~DIP511"/0)l;!:fJ>, MF (::_.::.7 

7 ·:; t-) 511' 7' t m~ 1., -r \,' :i: 9 o 

BU74HC08/BU74HC08F are 2-input positive logic AND 
gates. 

• tlfft 
1) 1!bi1l-~1J -z:· di> .Q 0 

2) ibi'F~)ml~EEt.f 2 ~6V t J1'1, 'o 
3) .A/J 1' :.-- ~- 51'/ 7..tJf~1, 'o 
4)~7r/7rJ t-l'di>.Qo 

5) LS-TTL 1 O.A.}J ~ ~t~~~i}Jl' ~ .Q o 

6) ~~(.'·di> .Q 0 

•Features 
1) Low consumption power. 
2) Operation power supply voltage is as wide as 2-6v. 
3) High input impedance. 
4) High fan out. 
5) 10LS-TTL inputs can be directly driven. 
6) High processing rate. 

• ~~m-t~~/Dimensions (Unit : mm) 

BU74HC08 
19.4±0.3 

1413121110 9 8 ]8 
+I 

"' cD 

~[~ri=~]! ~t " oC + ~ 4o.3:t0.1 5 t2;54±0.3 I 0,5_0,1 I I . 

BU74HC08F 

8.8 ± 0.6 
15.24±0.3 

8.7±0.3 

~[rt:) 
1234567 

• ·j' D 'Y ? 51' 1' 7? 7 1·./Block Diagram 

194 RDNrn 



5}1.Jll IC/Standard ICs 

• ~M:ll::k~*!/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'ili:ilii!tff Vee -0.5-7.0 v 
.A:t.J~ff V1N -0.5-Vcc+0.5 v 
l±l:t.J'iiff VouT -0.5-Vcc+0.5 v 
.A.1:J1Jilil1f1::t- F~mt l1K ±20 mA 

1±1:t.Jflt~91 ;t- F'iimt loK ±20 mA 

l±l:t.Jtmt louT ±25 mA 

)fltf'iimt Ice· ±50 mA 

ff~HHI~ pd 450* mW 

flil#~lflBI! Tstg -65-150 ·c 
')-Fil (10sec) h 300 ·c 

• :tlt~lllfl:*ll':/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits Unit Conditions 

'ili:ii~ff Vee 2.0-6.0 

.A.1±11:J11i:ff V1N,VouT 0-Vcc 

lb1'Fll~llil Topr -40-85 

.A:t.J.lLI: •111\lr .. i 
t,,t, 0-500 

.A:t.J.li:r•Jl!llr .. i 

• 111iUY.JMti/Electrical Characteristics 

ii~Mti/'DC Electrical Characteristics (Ta=25'C) 

Paiameter Symbol Min. Typ. 

1.50 -

J\1 v«Jv.A.1J~ff V1H 3.15 -

4.20 -

- -

a - v«Jv .A. :t.J'llff V1L - -

- -

1.9 -

4.4 -

"1 v«Jvl±l 1J'iliff VoH 5.9 -

4.18 -

5.68 -

- -

- -

o- v«Jvl±l1J'l!:ff VoL - -

- -

- -

J..:t.J'!lit.E l1N - -

ii!lft'il!:it.E Ice - -

v -

v -

·c -

ns -

Max. Unit 
Vee (V) 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

1 µA 6.0 

RDNm 

BU74HC08/BU74HC08F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

-
VouT·=o.1v or Vee 

- -0.1V 

- I louTI =20µA 

V1H 
loH=-20µA 

or 

V1L loH=-4mA 

loH=-5.2mA 

V1H 
loL=20µA 

or . 
V1L loL=4mA 

loL=5.2mA 

Vee or -

GND louT=OµA 
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~.R.16 IC/Standard ICs BU74HC08/BU74HC08F 

A 1 ·;i 71 /?~ti/Switching Characteristics(Ta=25"C, CL =50pF, INPUT; tr=t1=6ns) 

Parameter 

t±:::t:J.lz:.J:. IJ i!<fr.i 

t±:::t:J.lr.T IJ i!<fr.i 

fL:iiil!~~r.i 

.A.1.J~:ii: 

~1iffiP'-lli!B~:ii: 

196 

Symbol 

tTLH 

tTHL 

tPLH 

tPHL 

C1N 

CPO 

Device 
Under 
Test 

Min. Typ. 

- 38 

- 8 

- 6 

- 38 

- 8 

- 6 

- 60 

- 12 

- 10 

- 5 

- 38 

Output 

Max. Unit Conditions Test Circuit 
Vee (V) 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- pF - - -

- pf - - -

naNm 



~.R.1'1 IC/Standard ICs BU74HC14/BU74HC14F 

BU74HC14 
BU74HC14F 

" '/ 7 A $.-- 1 ~ '/ ~ ~ 1) jj' ~ ~ / '\ - 9 
Hex Schmitt Trigger Inverter 

BU74HC14, BU74HC14F(.t, ;:t.:i.~ ·:; l-1i'1/J\-')l 

1'9 0 

1=r·:;7'': 6 ©llmil*I~ vn'*9 o ~1*;:, 'J ::i;.,,7- 1-

cMos IC l').f!Jfl 74LS;:, IJ-.7.' cf'il [;Yifil-Ti!!ici!i, ~ljgi 

t"?T~'*9o 

9 "'T 0) A :tH.t I:: AT 1) ;:, A i t "'.) T ~ \ .Q f.: &')' ~ .Q \'!' fJ' 

~.7.c-7'it~m~~mO)~m~~ffll'~*9o 

* t.:, ih1'Fil!:1!i1!:1±w111w11;; <, 5flffl 74Hc ;:, 1; - .A·· c 

1HltttJ~·.f>IJ, il!:)!il!:l±::liSVO):l~r@i'(.t, LS-TTL IC i~ 

:ftl~ib9 .Q;:. c tJfl' ~ * 9 0 

I~·:; 17'-:/(.t, ~~~8{]~ DIP ?11 /0)(itJ', MF ( ~ .= 7 

::h 1- ) ?11 7' t ffl:@': L, n' * 9 o 

BU74HC14/BU74HC14F are Schmitt trigger inverters. 

• !M'~ 
1) 1tb~Jt1![1:J -c· .¥.> .Q 0 

2) ib1'Fil!:1!i!!:EEN 2-6Vc11-'~ 'o 

3) )..:tJ 1 / !::"- :$1'/ .7. tJf~~ 'o 

4)~77'/7"'} J-.l'.f>.Qo 

5) LS-TTL 1?A1:J i ~t~~~ibl' ~ .Q o 

6) ~1*1'.f>.Qo 

•Features 
1 ) Low consumption power. 
2) Operation power pupply voltage is as wide as 2-6V. 
3) High input impedance. 
4) High fan out. 
5) 1 OLS-TTL inputs can be directly driven. 
6) High processing rate. 

• ?rn~\1"$!~/Dimensions (Unit : mm) 

BU74HC14 
19.4±0.3 

1413121110 9 8 ]~ 

+I 

"' '° 

![!~=r~~ ,.. aC J 4o.3:t0.1 

~ t2.54±0.3 I 0.5±0.1 I I . 

BU74HC14F 

8.8 ± 0.6 
15.24±0.3 

8.7±0.3 

ur:o 
1234567 

~~-~f=~ "' :::; ~ ~ 
,...: 8 -f---j_ -1-1-

d 1.27±0.2 0.4±0.1 

• 7· c ·:; ~)I' 17" ?' 7 A/Block Diagram 
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~Jl.1'1 IC/Standard ICs 

• t@Miil:7':~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~;~~I± Vee -0.5-'--7.0 v 

1'1J~I± V1N -0.5-Vcc+0.5 v 

t±l1:J~I± VouT -0.5-Vcc+0.5 v 

1'1l1*Hilf 1 ::t- F~mt ltK ±20 mA 

t±l1J~~)t1::t- F~mt loK ±20 mA 

t±l1:J~mt louT ±25 mA 

)~ .. ~mt Ice ±50 mA 

~!f:g'}!l:'il< pd 450* mW 

f*ifi.lm.liiBWI Tstg -65-150 oc 
'J - t'"i!lili (1 Osec) TL 300 oc 

• :tlt~tifF~#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits Unit Conditions 

~i})j\~J± Vee 2.0-6.0 

.-\t±l1:J~I± V1N, VouT 0-Vcc 

11l1'Fi.lm.liiB1l11 Topr -40-85 

• tfi:jtf.J~tt/Electrical Characteristics 

fi[mi~tt/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. 

1.50 -

"1 '--'"'Jv.-\1J~I± V1H 3.15 -

4.20 -

- -

o - v-"<Ji: 1'1J~I± V1L - -

- -

0.2 0.5 

I: :A 7' 1) ::... :;;<. 'i!EJ± VH 0.4 0.9 

0.6 1.0 

1.9 -

4.4 -

"1 v-"Gvt±l1J'iil± VoH 5.9 -

4.18 -

5.68 -

- -

- -

o - '--'"'Jvt±l 1:J"<li:I± VoL - -

- -

- -

A.::IJ~;Jt l1N - -

il!JJ!:~;Jt Ice - -

198 

v -

v -

oc -

Max. Unit 
Vee (V) 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

1.0 2.0 

1.4 v 4.5 

1.7 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

1 µA 6.0 

RD Nm 

BU7 4HC14/BU7 4HC14F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

-

VtH 
loH=-20µA 

or 

V1L loH=-4mA 

loH=-5.2mA 

V1H 
loL =20µA 

or 
V1L loL=4mA 

loL=5.2mA 

Vee or -

GND louT=OµA 



5.R.Jfi IC/Standard ICs BU74HC14/BU74HC14F 

7.1 ·~71 /?Mtt/Switching Characteristics(Ta=25'C, CL=50pF, INPUT; tr=tr=&ns) 

Parameter 

l:ll1.JJ'I:J:. IJ ll\1rai 

l:ll1.J.ll:T'Jll\1rai 

{:ii:.iii!U~ll\1rai 

J...1.J~:I! 

~{illil*J$~:11 

Symbol 

trLH 

lTHL 

tPLH 

tPHL 

C1N 

Cpo 

Device Output 
Under 
Test 

Min. Typ. 

- 38 

- 8 

- 6 

- 38 

- 8 

- 6 

- 60 

- 13 

- 11 

- 5 

- 27 

Fig. 1 (a) 7. 1 ·:; 7/1"~ttillU'.lEll:iJU 

Conditions 
Max. Unit Test Circuit 

Vee (V) 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- pF - - -

- pF - - -

v •• 
GND 

v .... 
Fig. 1 (b) 7. 1 ·:; 7/1"~ttilll'.lEiltM 
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5.R.nJ IC/Standard ICs BU74HC32/BU74HC32F 

BU74HC32 
BU74HC32F 

7 ? ·y ~- 2 .A1J OR -7 - ~ 

Quad 2-lnput OR Gates 

BU74HC32, BU74HC32F kJ:, 2 .A:tJ.iE~fl OR If- 1-

1!9 0 

17·;1/,.:41EJ~~!*litt.,n'*9o ~~~ 1J:::J/'f- !

CMOS IC l!).R.ffl 74LS ~ 1)-:X tlii.I L;Ylfiif-!!i~ift, mlliH 

=b?Tl.'*9o 
*t.:, ihi'F~if.~l.HU!ltf!Z;(, )fl.ffl74HC ':/ 1J-;(t 

lifltttJfd!> I), ~ilii!~Jl:tJf 5V O)~~';t, LS-TTL IC f ~ 

~5Hh9 .Q;: t tJf-C: ~ * 9 o 

/\'·yJr-::.n;i:, ~*e~t..DIP1!1/0),a:fJ•, MF (~.=.7 

7·;11-) 111/'bffl;i;L,n'*"to 

BU74HC32/BU74HC32F are 2-input postive logic OR 
gates. 

·~:& 

1) ifbl!j'1:~:tJ l' it!> .Q 0 

2) ibi'F~ili~Jl:fJ~· 2 ~6V t $;\. 'o 
3) .A:tJ 1/I::°-51"/ .A fJ~·~1. 'o 
4)~77/)"rJ 1-<:''d!>.Qo 

5) LS-TTL 10.A:tJ ~ ~tt~Hbl! ~ .Q o 

6) ~~""(:'it!> .Q 0 

•Features 
1 ) Low consumption power. 
2) Operation power supply voltage is as wide as 2-6V. 
3) High input impedance. 
4) High fan out. 
5) 10LS-TTL inputs can be directly driven. 
6) High processing rate. 

• 9f.m-t~l&l/Dimensions (Unit: mm) 

BUC74HC32 
19.4±0.3 

14 1312 1110 9 8 ]~ 

+I 

~ 

![~J~=r~~ 
, ~ct + i°"'' I t··'' "' 2.54_0,3 

C'i 
8.8±0.6 

15.24±0.3 

BU74HC32F 
8.7±0.3 

~IITTLF9 
~~~ 

1234567 

~~£f=h1p~ '°· ::i' ~. II 
~ 2 --f---1-- --t+-

ci 1.27±0.2 0.4±0.1 

• :tD·;1?11'17?7~/Block Diagram 
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5JLIH IC/Standard ICs 

• ~M:il:*~*!/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

11!:~11!:/I Vee -0.5-7.0 v 
.A.1.Jt/I V1N -0.5-Vcc+0.5 v 
l:ll1.JtE£ VouT -0.5-Vcc+0.5 v 
.A.1.Jf!j!.~$'" 1 ::t- l'"tlni l1K ±20 mA 

l:ll1.JW~5i·1::r- l'tlni loK ±20 mA 

l:ll1.Jtlni louT ±25 mA 

il!lrttlni Ice ±50 mA 

~!f~:m~ pd 450* mW 

f!i!-l'f~lilBll!I Tstg -65-150 oc 

IJ - F~li (1 Osec) TL 300 oc 

e m~lllfF~#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits 

tiliil~II Vee 2.0-6.0 

.Al:ll1.JtE£ V1N,VouT 0-Vcc 

i!Jf'F~lilBll!I Topr -40-85 

A 1.J JZJ::. I) Pill"ai 
t,, t, 0-500 

A 1.J 3L ""f I) Pill"ai 

• tlUiU'l~*'ti/Electrical Characteristics 

m!51it*'ti/DC Electrical Characteristics (Ta=25'C) 

Parameter Symbol Min. Typ. 

1.50 -

/\1 v'"<lv.A.1.JtE£ V1H 3.15 -

4.20 -

- -

r:::i - v"'Jv .A.1.J~EE V1L - -

- -

1.9 -

4.4 -

"1 v«'Jvlfl1.JtE£ VoH 5.9 -

4.18 -

5.68 -

- -

- -

r:::i- v«·Ji,l:IJ1.JtE£ VoL - -

- -

- -

.A.1.J~;jfE l1N - -

;~-~;At Ice - -

Unit Conditions 

v -

v -
oc -

ns -

Max. Unit 
Vee (V) 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

2 µA 6.0 

RDNrn 

BU74HC32/BU74HC32F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- llouT I =20µA 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

V1H 
loH=-20µA 

or 

V1L 
loH=-4mA 

loH=-5.2mA 

V1H 
loL =20µA 

or 

V1L loL=4mA 

loL =5.2mA 

Vee or 
-

GND louT=OµA 
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~.R.m IC/Standard ICs BU74HC32/BU74HC32F 

.A -( ·;; 7-( / 'lr~tt/Switching Characteristics(Ta=25'C, CL =50pF, INPUT; tr=tt=6ns) 

Parameter 

tf:j:IJ:li::.J:. IJ IF.'frei 

t:l:l:IJ:lr.T 11 IF.lrai 

1~iii!I.l!IF.lrai 

J...:IJW:li 

~1iifiP'.illll$:li 

Symbol 

trLH 

trHL 

tPLH 

tPHL 

C1N 

Cpo 

Device 
Under 
Test 

Min. 

-

-

-

-

-

-

-

-

-

-

-

Output 

Typ. Max. Unit 

38 -

8 - ns 

6 -

38 -

8 - ns 

6 -

45 -

9 - ns 

8 -

5 - pF 

60 - pF 

202 naNrn 

Conditions Test Circuit 
Vee (V) 

2.0 

4.5 - Fig. 1 

6.0 

2.0 

4.5 - Fig. 1 

6.0 

2.0 

4.5 - Fig. 1 

6.0 

-- -

- - i -



~JUll IC/Standard ICs BU74HC86/BU74HC86F 

BU74HC86 
BU74HC86F 

7 7 '/ · ~- 2 A. 1J .J:. 7 A 7 Ji.; Y 7~ OR If - ~ 

Quad 2-lnput Exclusive OR Gate 

BU74HC86, BU74HC86F ti, 2J...1J (!)I 'J A 'J Jv ).- 7' 
OR-7-t-l'9o 

17·;;/1:4@1~H:l*.iii!l~T~':t9a ~).1).-IJ:::J/.;'- t

CMOS IC -c:·)fl.ffl 74LS )1 1) -A' C: fj§] t_;~.::ri!!ic~. mm~ 

t-:iT~':t9o 

* t.:, Jhi'F~i~~EErBIHJ :Ii$<' )fl.ffl 74HC :,- 1) - A' C: 

1Llt1i:lfili> IJ, ~i~~EE:lf 5V (f)~.gt;t, LS-TTL IC H[ 

tU~Jh9 .Q z. C: :IJ~·l' ~ :t 9 a 

1'·;;-7-Vt;t, ~$9'iliJDIP$11/(f)!;f::IJ>, MF (~=.7 

7·;; t-) $11/tffl;i;~n':t9o 

BU74HC86/BU74HC86F are 2-input exclusive OR 
gate. 

• *¥:Bi: 
1 )1!bll!jt~1J -c:· iii> Q 0 

2) Jhi'F~i~~EE:IJ~· 2 ~6V C:$~ 'a 
3) J...tJ 1 / l::"-/j'/ A:IJ~~~'o 

4)~7J7/J7rJ t-l'ili>.Qo 

5) LS-TTL 10)...tJ ~ ii!Ht~~Jhl' ~ .Q o 

6) ~iI-c· iii> .Q o 

•Features 
1) Low consumption power. 
2) Operation power supply voltage is as wide as 2-6V. 
3) High input impedance. 
4) High fan out 
5) 10LS-TTL inputs can be directly driven. 
6) High processing rate. 

• Ji.Jlfi§~/Truth table 

INPUT 
OUTPUT 

A B 

L L L 

L H H 

H L H 

H H L 

• 9i-ff~'1"$!~/Dimensions (Unit : mm) 

BU74HC86 
19.4±0.3 

141312 1110 9 8 ]8 
+I 

~ 

![~rl=~. ~ ~4 .... A=== ~ -\o.3±0.' 
~ t2.54±0.3 10.5±0.1 u. 

BC74HC86F 

8.8 ± 0.6 
15.24±0.3 

8.7±0.3 

~rro 
1234567 

• j' D ·;; 'J 91' J7 ~F7 .L./Block Diagram 
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$.R.1'1 IC/Standard ICs 

• ~M:liit*~*&/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'.iilf-~B: Vee -0.5-7.0 v 

.A:t.J~B: V1N -0.5-Vcc+0.5 v 

1±11.J~B: VouT -0.5-Vcc+0.5 v 

.A1.J{!f:ji:$f1;t- F'.iifit l1K ±20 mA 

1:±11.J~'± :$1" 1 ;t - F'.iifit loK ±20 mA 

1:±11.J~ifit louT ±25 mA 

j~Jf'.iifit Ice ±50 mA 

m=:g~~ pd 450* mW 

1!f::ffi.liillflBOO Tstg -65-150 ·c 

IJ - Fi.lfilJt (1 Osec) h 300 ·c 

• :ll~l11f1:*f-l:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits Unit Conditions 

'.iilif.~B: Vee 2.0-6.0 

.Al±l:h'.iB: V1N, VouT 0-Vcc 

iJJ1'FiiblilBOO Topr -40-85 

.A :t.J .31:..t • J n<¥r.i 
t,, t1 0-500 

.A:t.JftTIJPi\'rai 

• C~rr:J!M'tt/Electrical Characteristics 

ii!jj(f!M'tt/DC Electrical Characteristics (Ta=25'C) 

Parameter Symbol Min. Typ. 

1.50 -

111 l//'(J(,,.A:l:J'.iB: V1H 3.15 -

4.20 -

--

D-1/l'(JL-.A:t.J•B: V1L - -

- -

1.9 -

4.4 -

111 [,-/'(J(,,1±\1.J'.iB: VoH 5.9 -

4.18 -

5.68 -

- -

- -

D-vr<JL-1±11.J•B: VoL - -

- -

- -

;\::IJ~ii1t l1N - -

j~-~jj[ Ice - -

204 

v -

v -

·c -

ns -

Max. Unit 
Vee (V) 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

1 µA 6.0 

RD Nm 

BU74HC86/BU74HC86F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

V1H 
loH=-20µA 

or 

V1L loH=-4mA 

loH=-5.2mA 

V1H 
loL =20µA 

or 

V1L loL=4mA 

loL=5.2mA 

Vee or 
-

GND louT=OµA 



$JUI IC/Standard ICs BU74HC86/BU74HC86F 

~ -( ·y =f-( / ?'*9t!/Switching Characteristics(Ta=25'C, CL =50pF, 1r=lt=6ns) 

Parameter 

li:l:t.JJ'r.J:. IJ ~rai 

W:t.JJ'r.T 11 ~rai 

1~ii~il£~1lll 

ft:;l;:.A.:t.J~• 

~flllii1'.llil!~· 

Symbol Min. 

-

trLH -

-

-

trHL -

-

-
tPLH -
tPHL 

-

C1N -

Cpo -

Device Output 
Under 
Test 

Typ. 

38 

8 

6 

38 

8 

6 

60 

12 

10 

5 

33 

Max. Unit Conditions Test Circuit 
Vee (V) 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

10 pF - - -

- pF - - -

v •• 
GND 

v •• 

naNrn 20s 
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$JI.Ill IC/Standard ICs BU7 4HC132/BU7 4HC132F 

BU74HC132 
BU74HC132F 

7 ? ·y r· 2 J..:JJ NANO y .:i ~ '/ ~ ~ •1 t.f 
Quad 2-lnput NANO Schmitt Trigger 

BU74HC132, BU74HC132F t;t:, ~.A:1Ji!llH·t::;,..i ~ ·:; 

I- I- IJ ji.ff;\Hjg'fr t "'.) f;:. 2 .A1J<T> NANO:;,. .1 ~ IJ ·:; I- I- IJ 

:tf@m l"9 o 

17·:;/t:4@m'lrl*.l~V-C1,'*9o ~~:;,. 1J:::J~ .. ,1t- !

CMOS IC l").R.ffl 74LS :;,. 1J - ;( t ll!il t.;ill/H·!licii:, tlli~ 'Ir 

'€>"?l\,'*9o 

* f;:., ih1'F~iiii!~EE~lttlf.f$ <' }.R.ffl 74HC :;,. IJ - .A"" t 

B:Jttt:tf~IJ, ~j~~EE:t:f5VC7)~~t;t:, LS-TTL IC 'lrii!! 

~l~ih9 .Q ;: t tfl" ~ * 9 0 

H·:; f;--V"I;!:, *~'AM'ilid: DIP 91 /Cl)ta::tJ>, MF ( ~ =. 7 

7·:; 1-) 91/tffl~~H'*9o 

BU74HC132/BU74HC132F are 2-input NANO Schmitt 
trigger circuits having Schmitt trigger function at all in
put pins. 

-~~ 
1)1!f;)l1J.~1J"("i1i>.Q0 

2) Jb1'F~i~~J±:fi 2 ~6V t$1, 'o 

3) .A1J 1 /I:- ~;f /.A :ff~\,'o 

4)~77/J"rJ 1-""('·~.Qo 

5) LS-TTL10.A1J'lrii!!:IM~i!:Jl"~.Qo 

6) ~~"(" ~ .Q 0 

•Features 
1 ) Low consumption power. 
2) Operation power supply voltage is as wide as 2-6V. 
3) High input impedance. 
4) High fan out. 
5) 10LS-TTL inputs can be directly driven. 
6) High processing rate. 

• ~Hf~'1"5i~/Dimensions (Unit : mm) 

BC74HC132 
19.4±0.3 

14 1312 1110 9 8 

~]~ 
M, ~ 1 2 3 4 5 6 7 76±03 

[!~~=r! ;at,~, 
5 t2.54±0.3- I 0.5±0.1 I I 

- . 8.8±0.6 
15.24±0.3 

BU74HC132F 
8.7±0.3 

• 7·ci ·;1? $! 17'"77.b./Block Diagram 

206 l\DNIR 



~JI.Ill IC/Standard ICs 

• teMfl:k~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'll!:iffli~EE Vee -0.5-7.0 v 

.A:tJ~EE V1N -0.5-Vcc+0.5 v 

l:l:l:tJ~EE VouT -0.5-Vcc+0.5 v 

.A1Ji*~'J.1;f- F~iM l1K ±20 mA 

l:l:l :tJ'fj''.£ 'J." 1 ;t - F~iM loK ±20 mA 

l:l:l:tJ~iM louT ±25 mA 

)j!j'jf~)M Ice ±50 mA 

~'g'm:'/c pd 450* mW 

i¥ffi.r&lll"Bllfl Tstg -65-150 ·c 
1J - Fil&ll (10sec) TL 300 'C 

• :tlt~llJfF*#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits 

~i!f.~EE Vee 2.0-6.0 

.Al:l:l:1J~EE V1N. VouT 0-Vcc 

IJJi'Fi.r&ll~ llll Topr -40-85 

• !l~B9~tt/Electrical Characteristics 

~5!.t~tt/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. 

1.50 -

I\ 1 L;-"'"Jv .A :1J~EE V1H 3.15 -

4.20 -

--

CJ-L;/'(Jv.A:1J~EE V1L - -

- -

0.4 -

I:: ;:i:. 7 1) "';:i:. ~EE VH 0.8 -

0.9 -

1.9 -

4.4 -

1\1 l.;-"'"Jvl±\:1J~EE VoH 5.9 -

4.18 -

5.68 -

- -

- -

CJ- [.;"(Jt-1±\:tJ'lll:EE VoL - -

- -

- -

J-../J'lt;Jit: l1N - -

;~-~;j[ Ice - -

Unit Conditions 

v -

v -

'C -

Max. Unit 
Vee (V) 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

1.2 2.0 

2.25 v 4.5 

3 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

2 µA 6.0 

RD Nm 

BU7 4HC132/BU74HC132F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- llouT I =20µA 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

-

- -

-

V1H 
loH=-20µA 

or 

V1L 
loH=-4mA 

loH=-5.2mA 

V1H 
loL =20µA 

or 

V1L loL =4mA 

loL =5.2mA 

Vee or -

GND louT=OµA 

20~ 

I 
c 
M 
0 
s 
Cl 
:; 
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u 
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5.R.Jll IC/Standard ICs BU7 4HC132/BU7 4HC132F 

A 1 'Y 7-1 / ?'Mt!/ Switching Characteristics (Ta= 25't, CL= 50pF, tr=tt:,;6ns) 

Parameter Symbol Min. Typ. Max. Unit Conditions 
Vee (V) 

- 38 - 2.0 

~ :l:J J'.l:J:. I) ltfFei hLH - 8 - ns 4.5 -

- 6 - 6.0 

- 38 - 2.0 

~ :l:JJ'.l:T IJ itfFai hHL - 8 - ns 4.5 -

- 6 - 6.0 

- 45 - 2.0 

f~iiilUllltfF•i 
tPLH - 9 - 4.5 -ns 
tPHL 

- 8 - 6.0 

.A.:l:J~j! C1N - 5 - pf - -

~fiffit*Jllll~il: Cpo - 60 - pf - -

208 naHrn 



5Jllfl IC/Standard ICs BU74HC266/BU7 4HC266F 

BU74HC266 
BU74HC266F 

7 ? ·y r· 2 A.7J I. 7 A 7 Ji...~ 7 NOR -7 - ~ 

Quad 2-lnput Exclusive NOR Gate 

BU74HC266, BU74HC266F ii, 2 A fJ U> I 7 7. 7 JL- ~ 

7· NOR?'- 1-- T9 o 

1 7-·:;7'1.:41iiJ~~i*Jjd!.,T~'*9 0 ~~~ 1J::J/?'

I-- CMOS IC T).R.ffl 74LS ~ 1) -:J.." c l<'ll l_;~=ffteii'., -lfltm 

~t?°t~'*9o 

;!: t.:, ih1'F11iiJii!iliJ±l'BIHlif$ <' 5.R.ffl 74HC ~ 1J -:J..' c. 
1Ll~ttifi11> IJ, ~)Jili~J±iJ' 5V U>~~li, LS-TTL IC~ i1\[ 

IH~ih9 {> ;: c iJ~·T ~ * 9 o 

'"·;i Ir- V' Ii, ~$9'il7J: DIP 917'U>I~ iJ', MF ( .$. .=. 7 

7 ·:; ") 917't>ffl;I; vn1 ;1:9 0 

BU74HC266/BU74HC266F are 2-input exclusive NOR 
gates. 

-~~ 
1) 1fblliJf~fJ T iii>{> o 

2) ihf'F~i~~l±:iJ~· 2 ~6V C.$~ 1 o 

3))..fJ1' /~-:$[/:J..i:i~~ 1 o 

4)~7y/7'rJ 1--Tili>{>o 

5) LS-TTL 10)..fJ ~i1\ilH~ihT ~ {> o 

6)~~Tili>{>o 

•Features 
1 ) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 
5) 1 OLS-TTL inputs are directry driven. 
6) High speed. 

• Ji:Jlfjfi;R/Truth Table 

INPUT 
.OUTPUT 

A B 

L L H 

L H L 

H L L 

H H H 

• ~Ht~-1"$!~/Dimensions (Unit : mm) 

BU74HC266 
19.4±0.3 

141312 1110 9 8 ]~ 

+I 
:g 

![!ri~=r~~ " oC ~ -\o.3:J:O.\ 

~ t2.54±0.3 I 0.5±0.1 I I . 
BU74HC266F 

8.8 ±0.6 
15.24±0.3 

8.7±0.3 

~IID 
1234567 

~fst=~HH~ "' :;;--
...: :g --i----i- -U-

ci 1.27±0.2 0.4±0.1 

RDNrn 209 
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$JI.JR IC/Standard ICs 

• ~M:ft=*:~*!/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~ilf.~1± Vee -0.5-7.0 v 
A.1J~I± V1N -0.5-Vcc+0.5 v 
tl:l1J~I± VouT -0.5-Vcc+0.5 v 
A.1J1Jf<if:$f 1 ;t- F~i'M l1K ±20 mA 

tl:l1J~~:$(1;f- l'"~)M IQK ±20 mA 

tl:l:h~i'M louT ±25 mA 

)f!;l'ftlti'M Ice ±50 mA 

[-f~tii~ pd 450* mW 

1Jf<#)ilil.JiiBWl Tstg -65-150 ·c 
1; - Filil..Ji (1 Osec) TL 300 ·c 

• fft~l/JfF~/4/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits Unit Conditions 

~ilf.~1± Vee 2.0-6.0 

A.tl:l:h~I± V1N. VouT 0-Vcc 

i!Jf'Filil..JiiB IHI Topr -40-85 

A. 1:1.li:J:. ~Hij;iloi 
Ir, 11 0-500 

A.1J.li:r~Jaij;rai 

• il:~rr.J~tt/Electrical Characteristics 

j!l);l~tt/DC Electrical Characteristics (Ta = 25°C) 

Parameter Symbol Min. Typ. 

1.50 -

1\1 v-'""JvA.1:1•1± V1H 3.15 -

4.20 -

- -

[J- v-""JvA.:htl± V1L - -

- -

1.9 -

4.4 -

"1 v-""Jvtl:l:htl± VoH 5.9 -

4.18 -

5.68 -

- -

- -

[J - v-'""Jvtl:l :h~I± VoL - -

- -

- -

.A:tJ11i!1E l1N - -

iiil'!ll:1ii!1E Ice -

210 

v -

v -

·c -

ns -

Max. Unit 
Vee (V) 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

1 µA 6.0 

RDNrrl 

BU7 4HC266/BU7 4HC266F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- I IOUT I =20µA 

-
VouT=0.1V or Vee 

- -0.1V 

- I IOUT I =20µA 

V1H 
loH=-20µA 

or 

V1L loH=-4mA 

loH =-5.2mA 

V1H 
loL=20µA 

or 

V1L loL=4mA 

loL=5.2mA 

Vee or -

GND louT=OµA 



$Jl.1'.1 IC/Standard ICs BU74HC266/BU74HC266F 

A1 ·;;7/·~f~tt/Switching Characteristics {Ta=25'C, CL=50pF, INPUT; tr=tt=6ns) 

Parameter 

l:f:l :IJ :lf.J:. IJ lllfrsi 

:±l:IJ:lr.T IJ lllfrsi 

1~ii~}l£111fr.i 

>W::*:A.:IJ:@lt 

~iiHii*Jlm:@:!i 

Symbol Min. 

-

tTLH -

-

-

tTHL -

-

-

IPLH -
IPHL 

-

C1N -

Cpo -

Device Output 
Under 
Test 

Typ. 

38 

8 

6 

38 

8 

6 

60 

12 

10 

5 

33 

Max. Unit Conditions Test Circuit 
Vee (V) 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- pf - - -

- pf - - -
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iFLm IC/Standard ICs BU74HC373/BU74HC373F 

BU74HC373 
BU74HC373F 

*7~ JI.- D 1-{ 77 ·:t7(3 A.7"-~/~.{~.,.(-1) 
Octal 3-State Noninverting D-Type 
Transparent Latch 

BU74HC373, BU74HC373F ,;j:, 3 7..7- 1-0)/ /1" / 

/~-71;...?07·:;7-l'"to 

1 7··:17'r::. a @au: pl;Jfl 1.., -r ~' * 9 o ~il:.- •J :i ;....'f

t- CMOS IC l')Jil.ffl 74LS :,, 1J -"7: t Iii] [.;Yfi-=f~l!!i:, .flfiE 

~:t?T~'*"to 

* f;:., ibf'l=~l!~IHUll tffi;. < , )Jil.ffl 7 4LS 'l 1J - -;)..' t Ji 

*'f'i;lfifi> t), ~l!~fE;lh'l 5 VO)fi*';j:, LS-TTL IC ~ifi 

~~lb9 .Q ;:: t ;/fl' i! * 9 0 

r<·:;'r-Vl;t, ftt$e<Ji'J: DIP 111"/0)IJ;/J', MF (~:::.7 

7·:; t-) 111"7':tffltt.,n'*9o 

BU74HC373/BU74HC373F are 3-state noninverting D 
latches. 

• Jll.l•tt/Truth Table 

INPUT 

Output Latch OUTPUT 
-- D 
Enable Enable 

L H H H 

L H L L 

L L x No Change 

H x x High Z 

• ~~'f°il181/Dimensions (Unit : mm) 

BU74HC373 
26.3±0.3 

12.5±0.3 

§rn~:::::::) 
1 2 3 4 5 6 7 8 9 10 

~~~LWPJiHnnrW~fiE?J '-=t~ 
- 8f' · II 'ii "' . --1-l-- -H- -H-0.3Min. d 

0 1.27±0.2 -0.4±0.1 

• :1d '7? ~ "( 7 'f 7.£../Block Diagram 

212 RDHIR 
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~Jl.}ij IC/Standard ICs 

• ~itrr:B:::*:~*&/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'<li:iJU~EE Vee -0.5-7.0 v 
.A:1:J11EE V1N -0.5-Vcc+0.5 v 
tl:I :1:J11EE VouT -0.5-Vcc+0.5 v 
.A:1:J1*~:11' ;t- F'lll:llll l1K ±20 mA 

tl:IMf~:$1"1' ;t- F'if!:llll loK ±20 mA 

tl:l:tJ~llll louT ±35 mA 

ilHf'if!:llll Ice ±75 mA 

ff~U!;lc Pct 450* mW 

1*#£.IUHIJ Tstg -65-150 oc 

'J - Flail (10sec) TL 300 oc 

• li~JU1Jff~#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits 

'lll:ilJi!'<li:EE Vee 2.0-6.0 

.Atl:l:tJ'lll:EE V1N, VouT 0-Vcc 

IJJf'i'i~IUHll Topr -40-85 

.A :1:J :ll:J:. 1 J ai¥rai 
tr. t1 0-500 

.A:1:J:ll:T1Jai¥rai 

• g~tr.J~tt/Electrical Characteristics 

iil!mt~tt/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. 

1.50 -

J\-f v-''..:"Jv.A:tJ\t:EE V1H 3.15 -

4.20 -

- -

CJ-v/'{Jv.A:tJ'lll:EE V1L - -

- -

1.9 -

4.4 -

J\1 v"'Mli1J'll!:I± VoH 5.9 -

4.18 -

5.68 -

- -

- -

CJ- v-''..:"Jvtl:l:tJ'<li:EE VoL - -

- -

- -

.A.:tJ~ii'iE l1N - -

'1"711\'i:±l:iJ'J-7~~ loz - -

ii1i'll'~5JiE Ice - -

Unit Conditions 

v -

v -

oc -

ns -

Max. Unit 
Vee (V) 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

±0.5 µA 6.0 

4 µA 6.0 

RD Nm 

BU7 4HC373/BU74HC373F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

V1H 
loH=-20µA 

or 

V1L loH=-6mA 

loH=-7.8mA 

V1H 
loL =20µA 

or 

V1L loL=6mA 

loL=7.8mA 

Vee or GND -

V1H, V1L VouT =Vee. GND 

Vee or GND louT=OµA 
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511..lf.I IC/Standard ICs BU74HC373/BU74HC373F 

.7.1'Y7- /?'~ii/Switching Characteristics (Ta==25°C, CL ==50pF, INPUT; tr==tt==6ns) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 
Vee (V) 

- 30 - 2.0 
:±l :IJJL.J:. 'J 11\!frsi trLH - 6 - 4.5 CL =50pF Fig. 1 
:±l:IJ.lr.T 'J 11\!frsi ns 

trHL 
- 5 - 6.0 

- 75 - 2.0 

15 - ns 4.5 CL =50pF Fig. 1 

D--->Q tPLH 
- 13 - 6.0 

1~iUU!ll\!irs9 tPHL - 100 - 2.0 

- 20 - ns 4.5 CL =150pF Fig. 1 

- 17 - 6.0 

- 88 - 2.0 

- 18 - ns 4.5 CL =50pF Fig. 2 

Latch Enable--->Q tPLH - 15 - 6.0 

1~~iU£11\!irsi tPHL - 113 - 2.0 

- 23 - ns 4.5 CL =150pF Fig. 2 

- 19 - 6.0 

- 75 - 2.0 
"H", "L" to "High Z" tpLz - 15 - 4.5 CL =50pF Fig. 3 
3 7-. 7- r ilfil~F·9 tPHZ 

ns 

- 13 - 6.0 

- 75 - 2.0 

- 15 - ns 4.5 CL =50pF Fig. 3 

"High Z" to "H'', "L" tpzL 
- 13 - 6.0 

3 7-. 7- r ilfil~Fs9 tpzH - 100 - 2.0 

- 20 - ns 4.5 CL =150pF Fig. 3 

- 17 - 6.0 

- 40 - 2.0 
~1Jv~Jv7-.~i'ii 

tw - 8 - 4.5 CL =50pF Fig. 2 
(Latch Enable) 

ns 

- 7 - 6.0 

- 5 - 2.0 
~'l'i! ., r :r ., / 

tsu - 2 - 4.5 CL =50pF Fig. 2 
11\!ir.i 

ns 

- 2 - 6.0 

- 25 - 2.0 

~,J,;F-Jv t'll\!irs9 lh - 5 - ns 4.5 CL =50pF Fig. 2 

- 4 - 6.0 

.A:IJ$JI C1N - 5 - pf - - -

~fillir*J$$:1! Cpo - 60 - pf - - -
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~.R.ffl IC/Standard ICs 

Device 
Under 

Test 

Fig. 1 

Q 

Fig. 2 

Device y lk!l 

Under 
Test 

l 
SW A : tPLZ• tPZL 

8 : tPHZl tPZH 

BU74HC373/BU74HC373F 

INPUT 
D 

GND 

OUTPUT 
Q 

VOL 

:A 1·:17 / ?~iftti!IU;E:[!j]i!, iBilf~(l) 

Vee 
v cc 

GND 
GND 

v ,, ~ 0 

Vee 

VOL GND 

:A 1 ·:17 / ·'.7'~;f1i)~!;E:[!j]i3, i8ilf~(2) 

Vee 
Output 
Enable GND 

A 

r OUTPUT 50% 
Q 

High Z-V,, 

OUTPUT 50% 
Q High Z-VOL 
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~JIJR IC/Standard ICs BU74HC73/BU74HC73F 

BU74HC73 
BU74HC73F 

7' ..:1. 7 J[, J-K 7 IJ 'Y 7°7 [] 'Y 7° ( IJ -t? 'Y ~ {-.j") 
Dual J-K Flip Flop with Reset 

BU74HC73, BU74HC73F tJ:, IJ i7 ·:; H;f ~ J-K 7 IJ ·:; 

/1.'9 0 

1 7- ·:; /t: 2 @J!U'.~it [., ""[1,'*9 0 ~~~ IJ ::J /If-"' 

CMOS IC 1.'51'1.lf.I 74LS ~ 1) - .A" t IRl t;~iiH·i!!Ci'I'., ~Ii~~ 

'b-:iT\,'*9o 
*f.:, tif'F~iJiil~EElBII!J1JfJ1;;(, ).R.ffl74HC ~ 1)-.A"t 

1iJlttb5'.1i> IJ, ~iJiil~f:E:lf 5V O)~.g.t;J:, LS-TTL IC 01!: 

:ll~ti9 .Q;: t ;1)5'1.' ~ * 9 0 

BU74HC73/BU74HC73F are J-K flip-flop with resetting 

function. 

• l!if.lfifi~/Truth table 

INPUT OUTPUT 

Reset Clock J K Q l Q 

L x x x L H 

H i L L No Change 

H i L H L 1 H 

H i H L H L 

H i H H Toggle 

H L x x No Change 

H H x x No Change 

H t x x No Change 

• 5'~~'1"~~/Dimensions (Unit : mm) 

BU74HC73 
19.4±0.3 

141312 1110 9 8 ]~ 

+I 

:2 

~[~rl=~=:J~ ~ " oC I . -\o.3±.0.1 
~ t2.54±0.3 ,0.5±0.1 LJ. 

BU74HC73F 

8.8±0.6 
15.24±0.3 

8.7±0.3 

~~L~ 
~~~ 

1234567 

;f=~+=lr~ 
0 1.27±0.2 0.4±0.1 

e "j'[J ·y? ~ 1r/f7 .l./Block Diagram 
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5.R.lfl IC/Standard ICs 

• ~M:fil;;f;:~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'ill:i!i!".ll:EE Vee -0.5-7.0 v 

.A1:J'ill:E£ V1N -0.5-Vcc+0.5 v 

tl:l1J".l!:E£ VouT -0.5-Vcc+0.5 v 
.A.1J1!+\ji5f 1 :t- F'ill:;m l1K ±20 mA 

tl:l1:J'.it~:11:t-F'ill:;m loK ±20 mA 

tl:l:t:Jil!:;m louT ±25 mA 

)l!lJtil!:;m Ice ±50 mA 

~gm~ pd 450* mW 

11+\ff:i.ll.ltnl!!I Tstg -65-150 ·c 
'J - Fi~lt (1 Osec) TL 300 ·c 
*Ta=25"etl..l:.C'~!ll9Q:\lli;'I~, 1 ·e1~-:>~4.5mW~)J£t;Q 

• fft~l!Jft:~ft:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits Unit Conditions 

il!:ibllil!:EE Vee 2.0-6.0 

.Atl:l:t:Jil!:EE V1N. VouT 0-Vcc 

ti1'FiMiltl'BII!I Topr -40-85 

A 1J .JLI:. I} Pil'rai 
t,, t, 0-500 

.A 1J .Jl:l' 1 J Pifrei 

• 11~trn!Mti/Electrical Characteristics 

i.!1!)1if!Mti/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. 

1.50 -

/\1 v«Jv.A.1J~E£ V1H 3.15 -

4.20 -

- -

CJ-v«Jv.A1:J'ill:E£ V1L - -

- -

1.9 -

4.4 -

/\1 v«Jvtl:l1J~E£ VoH 5.9 -

4.18 -

5.68 -

- -

- -

CJ - v«Jvtl:l 1J-.i!:E£ VoL - -

- -

- -

.A:l:J1Ji)J'IE IJN - -

ii!i'llt'!iiJ'IE Ice - -

v -

v -

·c -

ns -

Max. Unit 
Vee (V) 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

2 µA 6.0 

RDNm 

BU74HC73/BU74HC73F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

V1H 
loH=-20µA 

or 

V1L loH=-4mA 

loH=-5.2mA 

V1H 
lo=20µA 

or 

V1L loL=4mA 

loL=5.2mA 

Vee or 
-

GND louT=OµA 
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$}Lift IC/Standard ICs BU74HC73/BU74HC73F 

.A 1 "/ 71 / ?*¥ti/ Switching Characteristics (Ta= 25'C, CL= SOpF, IN PUT; tr=tt= 6ns) 

Parameter 

Clock--+Q, Q 

JF.::k7 a "J 7 
Ji'ili.IJi:~ 

Jr.:1Hz ·;t ~ r ·;t 7' 

~r-~ 

218 

Device 
Under 
Test 

Symbol 

tTHL 

fmax 

tw(L) 

tw(H) 

lsu 

Output 

Min. Typ. 

38 

8 

6 

38 

8 

6 

63 

13 

11 

78 

16 

13 

11 

54 

64 

40 

8 

7 

50 

10 

9 

-20 

-5 

-3 

5 

80 

Max. Unit Conditions Test Circuit 
Vee (V) 

2.0 

ns 4.5 Fig. 1 

6.0 

2.0 

ns 4.5 Fig. 1 

6.0 

2.0 

ns 4.5 Fig. 1 

6.0 

2.0 

ns 4.5 Fig. 1 

6.0 

2.0 

MHz 4.5 Fig. 1 

6.0 

2.0 

ns 4.5 Fig. 1 

6.0 

2.0 

ns 4.5 Fig. 1 

6.0 

2.0 

ns 4.5 Fig. 1 

6.0 

pf 

pf 

RDNrn 



~.R.1'1 IC/Standard ICs BU74HC74/BU74HC74F 

BU74HC74 
BU74HC74F 

.:r· .:I. 7 JI; D ·~ 17°7 IJ '/ 7°7 IJ '/ 7' 
( -t? '/ ~ • IJ -t? '/ ~ {-.j") 
Dual D-Type Flip Flop with Set and Reset 

BU74HC74, BU74HC74F t;I:, iz '/ I-' IJ iz '/ Hi~ D 

IJ ·;i /7 D ·;i /l:'9 o 

1 T '/ /t:: 2 IElllH:l*Ji( t.,-n,1a;9 0 ~if:.- 1) :::J//f- 1-

CMOS IC -rm.m 74LS :,, 1) - :;;( t IRJ l5Yffii-T-!!icii'., mm~~ 
t-:i"l~ 1 ;t9o 

;t tc., iJ.Jf'F~il.Ull:fflBIH!t:fJ1\<, )fl.ffl 74HC:,, 1)-7.."t 

B::fitt:fi~ ~), ~i!~ff:ff SV O)ijj.g.t;I:, LS-TTL IC ~jili: 

~H~~9 .@Z: t ti<:~ ao9 o 

J'{ ·;i 'T- :;- t;I:, t~~B~ ~ DIP 91 /0) ti 1.J', MF ( ~ =. 7 

"5";1 1-) 91'/tffl;l;l.,l\, 1 ;!::90 

BU74HC74/BU74HC74F are D flip-flop with setting 
and resetting functions. 

• ~J!fjg~/Truth Table 

INPUT OUTPUT 

Set Reset Clock D Q Q 

L H x x H L 

H L x x L H 

L L x x H H 

H H I H H L 

H H I L L H 

H H L x Oo Oo 

• 9i-lf~>t~~/Dimensions (Unit: mm) 

BU74HC74 
19.4±0.3 

1413121110 9 8 Jg 
+I 

~ 
~ ~ 1 2 3 4 5 6 7 ~7.6±0.3 

iq C\I ~ ~d l'-

0 "' l_____l +I ~· 
+lgc "' 

f~ •. ±,~ R",, 
~- t2.54±0.3 I u 

8.8±0.6 
15.24±0.3 

BU74HC74F 
8.7±0,3 

~oco 
1234567 

;f=~r=tc~ 
d 1.27±0.2 0.4±0.1 

• ·j' D ·;i ? $f 17' ?"7 .£,./Block Diagram 
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$}Lift IC/Standard ICs 

• ~M;ai:;A;:~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~)tlij~ff Vee -0.5-7.0 v 

.A:tJ~ff V1N -0.5-Vcc+0.5 v 

te:tJm:ff VouT -0.5-Vcc+0.5 v 

.A1:Jfljl~)i"1;f- i-:m:mt l1K ±20 mA 

::±W~'±. )I" 1 ;t- Fm: mt loK ±20 rl\A 

te:tJm:mt louT ±25 mA 

il!litm:mt Ice ±50 mA 

~'.gf§:$/C pd 450* mW 

flill'fi.!il&~lffl Tstg -65-150 ·c 
I) - Fi.Iii& (10sec) TL 300 ·c 
*Ta=25'Cl-' .. .Ll:C'iil'Jll901!ili'ili, 1°Cl:-::>~4.5mWH~t.:0 

e m~l:IJfl:~'dlf/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits 

m:;Mtm:ff Vee 2.0-6.0 

.Ate:tJm:ff V1N, VouT 0-Vcc 

ihf'Fi.lil&~lffl Topr -40-85 

.A :tJ .il:J: 1 J n;trai 
t,, t1 0-500 

.A :tJ .il:-fl J Pil'rai 

• •iit'l'!l~tt/Electrical Characteristics 

i§);ff~tt/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. 

1.50 -

J\1 v«Jt.-.A:tJ'<li:ff V1H 3.15 -

4.20 -

- -

i::i-v«Jt.-.A:tJ~ff V1L - -

- -

1.9 -

4.4 -

J\1 v«Jvte:tJ~J± VoH 5.9 -

4.18 -

5.68 -

-- -

- -

i::i- v«Jt.-te:tJ'<li:ff Vol - -

- -

- -

.A.:t.J'ilt5i'IT: l1N - -

)i1jj!l'ilt)TrE Ice - -
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Unit Conditions 

v -

v -

·c -

ns -

Max. Unit 
Vee (V) 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

2 µA 6.0 

RD Nm 

BU74HC74/BU74HC74F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

V1H 
loH=-20µA 

or 

V1L 
loH=-4mA 

loH=-5.2mA 

V1H 
lo=20µA 

or 

V1L loL=4mA 

loL=5.2mA 

Vee or 
-

GND louT=OµA 



5.FLJH IC/Standard ICs 

.7.1·y71 /?-~tt/Switching Characteristics (Ta=25°C, CL =SOpF, tr=t1=6ns) 

Parameter 

Clock->Q, Q 

1~iUU!Ea<fF·i 

Set, Rese~Q, Q 
1~iM~i!a<f F•i 

jj::;l;;;'.7 D "J7 

~5.1.U~ 

ft1J,1~1v::i.~& 

Clock, Set, Reset 

a1Hz "Jr r"17° 

a<fFai 

Symbol 

trLH 

trHL 

fmax 

tw(L) 

tw(H) 

tsu 

Cpo 

Min. Typ. 

38 

8 

6 

38 

8 

6 

88 

18 

15 

115 

23 

20 
11 

54 

64 

35 

8 

7 

50 

10 

9 

5 

60 

Max. Unit 
Vee (V) 

2.0 

ns 4.5 

6.0 

2.0 

ns 4.5 

6.0 

2.0 

ns 4.5 

6.0 

2.0 

ns 4.5 

6.0 

2.0 

MHz 4.5 

6.0 

2.0 

ns 4.5 

6.0 

2.0 

ns 4.5 

6.0 

0 2.0 

0 ns 4.5 

0 6.0 

pF 

pF 

Vee 
Data 

GND 

Vee 
Clock 

GND 

Vo, 
Q 

Voe 

VOH 

Voe 

RD Nm 

BU74HC74/BU74HC74F 

Conditions Test Circuit 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 1 

Q 
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~.R.Jft IC/Standard ICs BU74HC76/BU74HC76F 

BU74HC76 
BU74HC76F 

7'.::i.. 7 Jv J-K 7 ') '/ 7°7 CJ'/ 7° 
( -t? '/ ~ • ') -t? '/ ~ 1-t) 
Dual J-K Flip Flop with Sel and Reset 

BU74HC76, BU74HC76F (i, iz ·y t-, 1) iz ·y t-ftj" ~ J

K 7 1) 'Y 7°7i::J 'Y 7°-z'9 o 

1T"J7°L:2@~H:f*liZL,n':l:9o ~)!:,, 1J:::i/if- I-

CMOS IC -z'iJUfl 74LS:,, IJ-.A'c~ t.;~T-i!!icil!!', mltm~ 

t-::,-n':l:9o 

BU74HC76/BU74HC76F are J-K flip-flop with setting 
and resetting function. 

• ~J.!fifi:~/Truth Table 

INPUT OUTPUT 

Set Reset Clock J K Q Q 

L H x x x H L 

H L x x x L H 

L L x x x L L 

H H j L L No Change 

H H j L H L H 

H H j H L H L 

H H j H H Toggle 

H H L x x No Change 

H H H x x No Change 

H H t x x No Change 

• ~Hf~-t~~/Dimensions (Unit : mm) 

BU74HC76 
19.4±0.3 

~]! 
~[1r1o~#V?ffiF1~ 8~ 1° 
v. N . I - ---h3+0\ 
I'- ci 0 5+0 1 0. - . 5 t2.54±0.3 1 · - . LJ 

17.78 ± 0.3 8.8 ± 0.6 

BU74HC76F 
10.0 ± 0.3 

161514131211109 

~~ra 
12345678 

;ff~ 
0 1.27±0.2 0.4±0.1 

int,_ ~ 

~11E3\=t~ 
JLo.3Min. 0 

• 7·i::i ·:;? 91' -Y "P'7 L./Block Diagram 
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$JUI! IC/Standard ICs 

• ~X<.ti!::*:lE#t/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'<ll:illll'<ll:EE Vee -0.5-7.0 v 

)..1J'ofl:EE V1N -0.5-Vcc+0.5 v 

t:l:l1J'<ll:EE VouT -0.5-Vcc+0.5 v 

)..1J1Ji!:jl:$f 1 ::t- t'''ofl:)M l1K ±20 mA 

t:l:l 1J~'.E :$f 1 ;t- t'''ofl:)M loK ±20 mA 

t:l:l 1Jal:mt louT ±25 mA 

il!l'ltal:mt Ice ±50 mA 

ff:g:~~ pd 450* mW 

1Ji!:l'fi.ffilltfBIHl Tstg -65-150 ·c 

'J - t''iM.li (1 Osec) TL 300 ·c 
*Ta=25'Cl.'JJ:.1"~1ll9Mll€.-ti, 1 'Ct:-::>~4.5mW~~t;.Q 

• :tlt~!U1Jff~#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits 

al:illllal:EE Vee 2.0-6.0 

/\..t:l:l1J'<ll:EE V1N, VouT 0-Vcc 

ihi'Fi.ffi\ltfBIHl Topr -40-85 

)..1J 1l:l:.t J Pif r.i 
t,, It 0-500 

)..1J 1i: T I Hif r.i 

• 'm~~~tt/Electrical Characteristics 

i!1!:mc~tt/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. 

1.50 -

l\1 v"l'-/\..1Jal:EE V1H 3.15 -

4.20 -

- -

Cl- l//'{JkA.1J'ofl:EE V1L - -

- -

1.9 -

4.4 -

1\1 t,./'{Jvt:l:l1J'ofl:EE VoH 5.9 -

4.18 -

5.68 -

- -

- -

Cl- l/A;'Jvt:l:l1J'ofl:EE VoL - -

- -

- -

A:t.J'~~TiE l1N - -

)j!jjt~5Ji[ Ice - -

Unit Conditions 

v -

v -

·c -

ns -

Max. Unit 
Vee (V) 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

2 µA 6.0 

naNm 

BU74HC76/BU74HC76F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

-
VouT=0.1V or Vee 

-

-0.1V 
- I IOUT I =20µA 

V1H 
loH=-20µA 

or 

V1L loH=-4mA 

loH=-5.2mA 

V1H 
lo=20µA 

or 

V1L loL=4mA 

loL =5.2mA 

Vee or 
-

GND louT=OµA 
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$JU6 IC/Standard ICs BU74HC76/BU74HC76F 

::X. 1 ·:; 7-1 /?'~ti/Switching Characteristics (Ta=25'C, CL =SOpF, INPUT; tr=tt=6ns) 

Parameter Symbol 

t±i:IJ JL.J:. '; J>.l'r.i tTLH 

:±l:IJJ'.z:.TIJ~f!,, tTHL 

J:i.i;ii~iili!>.l'F·i tPLH 
Clock->Q, Q tPHL 

1:i.i;ii~iili!>.l'F•i tPLH 
Set, Reset->Q, Q tPHL 

.;!;;::7 D ''/ :7 
fmax 

Jiil)Bi:~ 

~11\jrn.-;;qjij 
tw(L) 

tw(H) 

J1l1Hz·y ~7·y/ 
tsu !>.l'rsi 

~1J,;j;-Ji... r~r.i th 

,\.)J~:ii C1N 

~iilliP,ll:B$il Cpo 

Device Output 

224 

Under 
Test 

Min. Typ. 

- 38 

- 8 

- 6 

- 38 

- 8 

- 6 

- 100 

- 20 

- 17 

- 126 

- 25 

- 22 

- 9 

- 45 

- 53 

- 40 

8 

- 7 

- 77 

- 15 

- 13 

- -20 

- -5 

- -3 

- 5 

- 80 

Max. Unit Conditions Test Circuit 
Vee (V) 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- MHz 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- pF - - -

- pF - - -

----GND 

QorQ 
------Vol 

v,, --J l~v,, 
OoroJ~~. Voe 

GND 

Fig. 1 (b) ;!.1 ·y 7 / ?~ilttil!U:Ji::iBi:Jf~ 

naHm 



$JUI IC/Standard ICs BU74HC174/BU74HC174F 

BU74HC174 
BU74HC174F 

~77~D9~~7Y7~7C7~ 
(~)17 C •y 7, IJ i? •y ~ foj") 
Hex D-Type Flip-Flop with Common Clock and Reset 

BU74HC174, BU74HC174F 11, :J:!<li. 7 [J ·:; 7, 1) i! ·:; 

H<t~ D 7 1J-:; :17 [J ·:; :1~"t o 

17·:;:11;:6IBIBU:P;iili.JTl.':l:To ~ll~ 1J::J//f- t

CMOS IC ~)}1Jf.l 74LS ~ 1J -;At~ t;:;iT-fell, •ii~~ 

ti?"°Cl.':i:To 

:l:k, ~~~·~1±~00~~(, ~ffl~HC~U-Xt 

1:Z:*'l!E1f.t> IJ, ~•'iil±tf 5V O)t,;.g.11, LS-TTL IC Hi 
tl~llJ"t.Q z.. ttf~~ :l:"t o 

l'l":;'r-:/11, ~$Mlf.tDIP91':10)111J•, MF (~=.7 

7·:; t-) 91':1tifflti.JTl.':i:To 

BU74HC174/BU74HC174F are D flip-flops with com
mon clock and resetting function. 

· • Jifl1iil/Truth Table 

INPUT OUTPUT 

Reset Clock D Q 

L x x L 

H t H H 

H t L L 

H L x No Change 

H ! x No Change 

X : Don't Care 

• ~~-.f">.ilm/Dimensions (Unit : mm) 

BU74HC174 
19.4±0.3 

~] 
"' 12345678 n I 

~[%Edf=i~o~ F'f1:::: ~ ~ ~ 

~ ~ 05±01 Q.3 ±0-' 
~ ~2.54±0.3 1 · . LJ 

~7.78±0.3 8·8 ± 0·6 

BU74HC174F 
10.0±0.3 

16151413121110 9 

12345678 

~ff tt" '"""1 
0 1.27±0.2 0.4±0.1 

"'l=7 ~ ID d 
d .uE3\=fct'. 

Jlo.3Min. o 

e '1 a·:; 7~1' 7 7 7 A/Block Diagram 
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5Jl.Jtl IC/Standard ICs 

• tleMil*~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

-~-!±: Vee -0.5-7.0 v 
.A;IJt!I V1N -0.5-Vcc+0.5 v 
tf:l;/Jt!I VouT -0.5-Vcc+0.5 v 
.A;/Jflf;il:$i 1 :;t- l'"til l1K ±20 mA 

t:l:l ;/)~'.£ :$i -( :;t - l'"til loK ±20 mA 

tf:l;/J'.lil louT ±25 mA 

)l!Jjft)l Ice ±50 mA 

ft~tjl~ pd 450* mW 

flf;f'fifilU~llll Tstg -65-150 ·c 
1) - F:ili!l (1 Osec) TL 300 ·c 

• HBUIJfl:*f-1:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits Unit Conditions 

tiw.'.i!I Vee 2.0-6.0 

.At:l:l;/Jt!I V1N, VouT 0-Vcc 

ibf'F)B!!llBllll Topr -40-85 

.A ML.I:. I J a<¥r.ll 
t,, t1 0-500 

.A 1J :u:i: 1 J a<¥r.ll 

• 11~rf.J~t.!t/Electrical Characteristics 

~~~t.!t/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. 

1.50 -

1\-( (.,"(JJ,.J\;/Jt!I V1H 3.15 -

4.20 -

- -

[J-(/A;"JJ,.J\1Jt!I V1L - -

- -

1.9 -

4.4 -

1\-( (.,"(JJ,tf:l;/J".li!I VoH 5.9 -

4.18 -

5.68 -

- -

- -

[J- [.,"(JJ,tf:l;/Jt!I VoL - -

- -

- -

A.1:J~5J1!: l1N - -

)iljj!!i!i5J1!: Ice - -

226 

v -

v -

·c -

ns -

Max. Unit 
Vee (V) 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

4 µA 6.0 

naHrn 

BU7 4HC17 4/BU7 4HC17 4F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

-
VouT=0.1V or Vee 

- -0.1V 

- 1 louT I =20µA 

V1H 
loH=-20µA 

or 

V1L loH=-4mA 

loH=-5.2mA 

V1H 
loL =20µA 

or 

V1L loL=4mA 

loL=5.2mA 

Vee or 
-

GND louT=OµA 



$.IUR IC/Standard ICs BU74HC174/BU74HC174F 

.A-( -:17-/ ?'~ii/Switching Characteristics (Ta=25°C, CL =50pF, tr=t1=6ns) 

Parameter 

:±l:!J.:tr.J:. 1J llilrai 

:±l:!J.:tr.r 'J ~r.i 

Clock-->Q 

fzriMiUi!i~r.i 

Reset-->Q 

fzriMilUi!i~ r.i 

ft:*::? i:l "/ :7 
~;JUJt 

ft1j\J{)v;;!. 

Clock, Reset 

ft1Hz ., ~ 7 ., / 

~r.i 

ft1Nt--Jv rlliJr.i 

..A.M~f!: 

~{illii*.1$$:11 

Device 
Under 
Test 

Symbol Min. 

-

tirn -

-

-

tTHL -

-

-
tPLH -
tPHL 

-

-

tPHL -

-

-

fMAX -

-

-

tw(L) -
tw(H) 

-

-

tsu 

-

-

th -

-

C1N -

Cpo -

Output 

Fig. 1 (a) A 1 ·;17 / ·~;f~;j'fi)l!IJ'.lt@~ 

Typ. 

38 

8 

6 

38 

8 

6 

55 

18 

16 

55 

18 

16 

10 

54 

62 

40 

8 

7 

50 

10 

9 

-10 

0 

1 

5 

136 

Max. Unit Conditions Test Circuit 
Vee (V) 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- MHz 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- pF - - -

- pF - - -
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~11.m IC/Standard ICs BU74HC374/BU74HC374F 

BU74HC374 
BU74HC374F 

7f'. 7 9 }j, D 9 '17°7 IJ ':t 7°7 Cl ':I 7° 
(3 A 7"- ~ / ;..--'( ;,.-.1(- 9) 
Octal 3-State Noninverting D-Type Flip-Flop 

BU74HC374, BU74HC374F tJ, 3 A 7- 1' 0) .I / 1 / 

1<:.-7- -r /? D 7 1) ·:; :17 D ·:; :tc:9 0 

1 7·:;/t:81Q1JlH:l*l~Vt1,'*9o ~)!:,, 1J::i/fj-

1' CMOS IC -C).RJ!l 74LS :,, 1) - A' t IRJ t;Y:/i-=t-ncli:, •Ii~ 

~'b-Jl\,'*"to 

* t.:, ii.Jf'l=~ii~H:~IHl1.f$ <' ).RJll 74LS:,, IJ -A' tli 

:fltiffcli> IJ, ~)l!Jt~H:ff;lf 5 VO)~i;-tJ, LS-TTL IC Ht 

tH~iJJ9 .Q ;: t tfC: ~ * 9 o 

H·:; Jr-:/'tJ, ~$8~1d: DIP~ 1 /O)lltJ', MF ( ~.::. 7 

7 .. .11') ~1:1=bffl;'fil;~T\,'*9o 

BU74HC374/BU74HC374F are 3-state noninverting D 
flip flops. 

• Kllflil/Truth Table 

INPUT OUTPUT 

Output 

Enable Clock D Q 

L t H H 

L t L L 

L H, L, l x No Change 

H x x High Z 

• ~Hf~-t~~/Dimensions (Unit : mm) 

BU74HC374 
26.3±0.3 

BUHC374F 
12.5±0.3 

(IG:::::::) 
1 2 3 4 5 6 7 8 9 10 

~~~LoVvwnnrinrw~h-c=J \J~ 
~ "'f'' II ·11 tN 

q --l-J..... ---I+- -H-0.3Min. ci 
0 1.27±0.2 0.4±0.1 

• "'l D ·:; ? /f 1 J7? 7 A/Block Diagram 

228 naNrn 



~Jiff.I IC/Standard ICs 

• ~M:ll::k~*&/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

ti!i!tEE Vee -0.5-7.0 v 
.A:tJtEE V1N -0.5-Vcc+0.5 v 
:±J:tJ~EE VouT -0.5-Vcc+0.5 v 
.A1:Jflilil:lf1':;f- Ftillt l1K ±20 mA 

:±J :tJ!&tj:_ :If 1' :;t- F11i:illt ioK ±20 mA 

:±J:tJ~illt louT ±35 mA 

)lll.tillt Ice ±75 mA 

~'.Jli:m!l<: pd 450* mW 

flil:ffiJil.JlfBOO Tstg -65-150 oc 
IJ - ~·)j\Jl (10sec) h 300 oc 
*Ta=25ti:IJ:l'~ill9>.\1£\'8-U:, 1 °Cl:-:J~4.5mW*:)Jl!L;>.\ 

• :llt~!ll.Jf'l:~#/Recommended Operating Conditions (Ta=25'C) 

Parameter Symbol Limits 

~i!i!11i:EE Vee 2.0-6.0 

.A:±J1:J11i:EE V1N, VouT 0-Vcc 

lbf'FiJilliM!l Topr -40-85 

.A:tJ:ll:...t IJ ni\'r .. i 
lr, 11 0-500 .A:tJ:lz:TIJni\'r .. i 

• tl~tr..JMtt/Electrical Characteristics 

iili:»IEMtt/DC Electrical Characteristics (Ta=25'C) 

Parameter Symbol Min. Typ. 

1.50 -

/\1 v-"''JL-.A:tJ~EE V1H 3.15 -

4.20 -

- -

c:J-v/'(JL-.A:tJ11i:EE V1L - -

- -

1.9 -

4.4 -

I\{ v/'(JL-:±J1J11i:EE VoH 5.9 -

4.18 -

5.68 -

- -

- -

c:J- v"(JL-:±J:tJ11i:EE VoL - -

- -

- -

.A.:tJf1:5J'it l1N - -

;;t 7aif lfj 1J '! -:7~;jlE loz - -

illl'ili'~5J'ii Ice - -

Unit Conditions 

v -

v -
oc -

ns -

Max. Unit 
Vee (V) 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

±0.5 µA 6.0 

4 µA 6.0 

naNrn 

BU74HC374/BU74HC374F 

Conditions 

V1N (V) 

-
Vour=0.1V or Vee 

- -0.1V 

- I lour I =20µA 

-
Vour=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

V1H 
loH=-20µA 

or 

V1L loH=-6mA 

ioH=-7.8mA 

V1H 
loL =20µA 

or 

V1L IOL=6mA 

loL=7.8mA 

Vee or GND -

V1H• V1L VouT=Vcc. GND 

Vee or GND louT=OµA 
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)JLm IC/Standard ICs BU74HC374/BU74HC374F 

;c.1' ·:; 7- /~~ti/Switching Characteristics (Ta=25°C, INPUT; tr=t1=6ns) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 
Vee (V) 

- 30 - 2.0 
i±l:!JftJ:. IJ ll\'ff!,9 trLH 

6 4.5 CL=50pF Fig. 1 
i±l:IJ:ll.T IJ ll\'fr.i 

- - ns 
trHL 

- 5 - 6.0 

- 90 - 2.0 

- 18 - ns 4.5 CL =50pF Fig. 1 

Clock-->Q tPLH 
- 15 6.0 

1~iMiU!;ll\'fr.i tPHL - 115 - 2.0 

- 23 - ns 4.5 CL =150pF Fig. 1 

- 20 - 6.0 

- 75 - 2.0 
''H'', "L" to "High Z" tpLZ - 15 - 4.5 CL =50pF Fig. 3 
3 A :r- r il~if!ir.i ns 

tPHZ 
- 13 - 6.0 

- 75 - 2.0 

- 15 - ns 4.5 CL =50pF Fig. 3 

"High Z" to "H", "L" tPZL 
- 13 - 6.0 

3 AT- ril~lf!irai tpzH - 100 - 2.0 

- 20 - ns 4.5 CL =150pF Fig. 3 

- 17 - 6.0 

- 12 - 2.0 
ft7':7 D "J :7 

fMAX - 60 - MHz 4.5 CL =50pF Fig. 1 
Jlll).rli~ 

- 71 - 6.0 

- 40 - 2.0 
ft1]'l~)vA~lli 

tw - 8 - 4.5 CL =50pF Fig. 1 
(Clock) 

ns 

- 7 - 6.0 

- 50 - 2.0 
ft1Hz ·y r r·y / 

tsu - 10 - ns 4.5 CL =50pF Fig. 2 
ll\'fF·i 

- 9 - 6.0 

- 5 - 2.0 

ft1J\;F-Jv rll\'frai th - 2 - ns 4.5 CL =50pF Fig. 2 

- 2 - 6.0 

.A.:!Jg• C1N - 5 - pF - -

~1ilfip;]~g- Cpo - 60 - pF - - -

230 RDNnl 



5fl.Jft IC/Standard ICs 

Device 
Under 
Test 

Device y 
Under 
Test 

Output 

1kn 

;i;: 
SW A : tPLZI tPZL 

8 : tPHzo tPZH 

Vee 

A 

r 
Output 
Enable 

OUTPUT 50% 
0 

OUTPUT 
0 50% 

naNm 

BU74HC374/BU74HC374F 

GND 

High z-vo, 

High z-v" 
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~}1.18 IC/Standard ICs BU7 4HC157 /BU7 4HC157F 

BU74HC157 
BU74HC157F 

P?~~2A~¥-9~~P9/7~~~~p~ 
Quad 2-lnput Ollta Selector /Multiplexer 

BU74HC157, BU74HC157F l;;I:, 2 "?(f)j.i- $1 '/J> S 1 "? 

(f)7-$1i~m9~~ftit?~4~~(f)2A1J7-$1 

i! i...- 7 $1 /-ct Jv7 7'v7-ttl:·9 o 

-P"J t-7'·;11-1.i-7'JvA1Jt-tzv7 t-A1Jl;t, 4-?(f):±I 

1Jl:-ttt.-ftt.:1l<ii1'9o ~)1)1 1) ::J//f- I- CMOSIC 't' 

).R.ffl 74LS :..- 1)-::A: t IRJ t;YiljT-!.!~ii:. ~li~i t? "l\,' * 9 0 

BU74HC157/BU74HC157F are quad 2-input data 
selectors/multiplexers having the function of selecting 
a data out of 2 data. 

• JtJIM~/Truth Table 

INPUT OUTPUT 

Output 
Select A B y 

Enable 

H x x x L 

L L L x L 

L L H x H 

L H x L L 

L H x H H 

X : Don't Care 

• ~:trrfi:k~~/ Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits 

~Uii~EE · Vee -0.5-7.0 

.A.1:J'<IE£ V1N -o.5-Vcc+0.5 

tll1:J~[£ VouT -0.5-Vcc+0.5 

.A.1:J1W<il$1'1::t- F~ffi l1K ±20 

tlJ :tJOij!~ $f 1 ::t- F~ffi loK ±20 

tll:tJ'<ltffi louT ±25 

il!l.~ffi Ice ±50 

ff:g~*' pd 450* 

1W<ff:i.lii\Jl~rnl Tstg -65-150 

•) - t''iAl\Ji (10sec) TL 300 

• *ff~'1"$!~/Dimensions (Unit : mm) 

BU74HC157 19.4±0.3 

~] 
12345678 

BU74HC157F 

~ 
+I 
N 
<ti 

10.0 ± 0.3 

mr~·:~·:~:) 
12345678 

;ftlr"'6'1 
0 1.27±0.2 0.4±0.1 

"'l-- ~ 

~HE3\=f~ 
_[L_ 0.3 Min. o 

• 7·a"/7,1'Y7"7A/Block Diagram 

Unit 

v 

v 

v 

mA 

mA 

mA 

mA 

mW 

·c 
·c 
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~JUJ.I IC/Standard ICs 

• :IU@llJfl:*f-1:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits 

~)M!~l.f: Vee 2.0-6.0 

J..t:ILh~l.f: V1N, VouT 0-Vcc 

ihftii!RJUelDJ Topr -40-85 

J..1J.:li:.t~JPil'rai 
t,,t, 0-500 

J..1J.:li:~~JPil'rai 

• 11~rro~tt/Electrical Characteristics 

~)ilt~tt/DC Electrical Characteristics (Ta=25'C) 

Parameter Symbol Min. Typ. 

1.50 -

"1 v«JvA.1J'lltl.f: V1H 3.15 -

4.20 -

- -

a-v«JvA.1J'ill.f: V1L - -

- -

1.9 -

4.4 -

"11,.-r.;·11-t:ll:fJ~l.f: VoH 5.9 -

4.18 -

5.68 -

- -

- -

a-1,.-r.;·11-t:ll:fJ~l.f: VoL - -

- -

- -

A.:t:J'lltJ!i l1N - -

j~fti[Jii Ice - -

Unit Conditions 

v -

v -

"C -

ns -

Max. Unit 
Vee (V) 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

4 µA 6.0 

RDNrn 

BU74HC157 /BU74HC157F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

V1H 
loH=-20µA 

or 

V1L 
loH=-4mA 

loH=-5.2mA 

V1H 
lo=20µA 

or 

V1L loL=4mA 

loL=5.2mA 

Vee or 
-

GND louT=OµA 
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~JUH IC/Standard ICs BU7 4HC157 /BU7 4HC157F 

.::X.1 '/ 7 /?'~ti/Switching Characteristics (Ta=25"C, CL =50pF, tr=t1=6ns) 

Parameter Symbol Min. Typ. Max. Unit Conditions 
Vee (V) 

- 38 - 2.0 

t±l:tl.ll:J:. 'I ~fl.i t-fLH - 8 - ns 4.5 -

- 6 - 6.0 

- 38 - 2.0 

t±l:tJ.ll:T'l~ll>i t-fHL - 8 - ns 4.5 -

- 6 - 6.0 

- 60 - 2.0 

tPLH - 13 - ns 4.5 -

1:i;;~~~~r.i - 11 - 6.0 

Data A, 8-+Y - 60 - 2.0 

tPHL - 13 - ns 4.5 -

- 11 - 6.0 

- 63 - 2.0 

tPLH - 18 - ns 4.5 -

1:i;;~~~~r., - 16 - 6.0 

Select-+Y - 63 - 2.0 

tPHL - 18 - ns 4.5 -

- 16 - 6.0 

- 63 - 2.0 

tPLH - 18 - ns 4.5 -

1:i;;~~~~r.i - 16 - 6.0 

Output Enable-+ Y - 63 - 2.0 

tPHL - 18 - ns 4.5 -

- 16 - 6.0 

A.M~li: C1N - 5 - pF - -

~1llliP>isB~:m: Cpo - 20 - pF - -

234 naHrn 



5JL1'1 IC/Standard ICs BU7 4HC158/BU7 4HC158F 

BU74HC158 
BU74HC158F 

7? ·y r· 2 A.1.17'-9-t? v7 9 7 Jv-T 7° v7-tt 
( 1' ~"'-9 f:Ht.J) 
Quad 2-lnput Inverting Data Selector/Multiplexer 

BU74HC158, BU74HC158F Ii, 2 -:>(])7- 9 IJ1 €> 1 -:> 

(J)7-?t~m9~•~tt-::i~4~~(J)~~~~~~ 

If-" CMOS 2.A.1J7'-9i:!v?9/"'<'Jv77"v?"'t1" 

9o 

7' rJ I- 7' ·y I- ;?- - 7 Jv .A.1:J C: i:! v? I- .A.1:J Ii, 4 -:> (]) l±l 1:J 
1: -t ti. f :tt.:J:t:ii 1" 9 o 5.R.ffl 7 4Ls ~ 1J - ·x e: llil i_; YiliT-~~ii:. 

tl~gf t-::i'H';!:9 a 

* t;:, jjjf'):~)bj!~J±lUII IJfJt;. <' 5.R.ffl 74HC ~ IJ -A." C: 

1[:!~tt!JfJ1, ~J, ~lbi!~J±IJ~· 5V (J)ijj-g-li, LS-TTL IC H[ 

n:;1~jjj9 ~;: C: IJf""(" ~ ~ 9 0 

l~·y 'T- ~Ii, ~*89~ DIP 91"/(J)li!J•, MF ( ~ .=. 7 

7·:1 !-) 91'7'tffl~Vt~';!:9o 

BU74HC158/BU74HC158F are quad 2-input high-rate 
silicon gate CMOS data selectors/multiplexers having 
the function of selecting a data out of 2 data. 

• Jl:Jlfii~/Truth Table 

INPUT 

Output 

Enable 
Select 

H x 
L L 

L H 

• ~Jl~/Logic Diagram 

A,----'-'--+--r-,. 
T'L--l-.W--... 

B, ---"'--+--r-,. 
Output 
Enable 

Select---+------' 

OUTPUT 

--
Y1-Y4 

H 

A,-A4 

81-84 

4 Y, 

7 Y, 

9 Y, 

12 Y, 

• ?t-~-;t);!~/Dimensions (Unit : mm) 

BU74HC158 
19.4±0.3 

BU74HC158F 

;ffJr="i 
o. 1.27±0.2 0.4±0.1 

"'I-- -
~t.VE3\=t~ 

JLo.3Min. 0 
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$}1,JiH IC/Standard ICs 

• MM:ll:*~~/Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits Unit 

'lilii!'llI: Vee -0.5-7.0 v 
A.tn•iz V1N -0.5-Vcc+0.5 v 
l±l:tl'llI: VouT -0.5-Vcc+0.5 v 
A :tli*ii 1f 1' ;t - t:'til l1K ±20 mA 

l±l:tlflt~ 1f 1' ;t- t:''!lil IQK ±20 mA 

l±l:tJ•mt louT ±25 mA 

}l!flttil Ice ±50 mA 

f-F3Hl~ pd 400* mW 

1Ji!ff:i.IJICl!I Tstg -65-150 "C 

IJ- t:'i.IJf (10sec) TL 300 "C 

• f'IJ!lllf!;'1't#/Recommended Operating Conditions (Ta=25"C) 

Parameter Symbol Limits Unit Conditions 

•ilii!•iz Vee 2.0-6.0 

A.l±l:ti•iz V1N,VouT 0-Vcc 

ih1-Fi.IJIClffl Topr -40-85 

)..1.J.:i'L..t. IJ iltlll! 
t,, t, o-500 

)..:tJ.:i'L"'f' IJ iltflll 

• tHttr..IMtt/Electrlcal Characteristics 

ii»lMtt/DC Electrical Characteristics (Ta=25"C) 

Parameter Symbol Min. Typ. 

1.50 -
/\1' v"'JvA.:ti•iz V1H 3.15 -

4.20 -
- -

o- v/'(JvA.n•iz V1L - -

- -

1.9 -

4;4 -

/\1' j//'(Jill:li:tl111I: VoH 5.9 -

4.18 -

5.68 -

- -

- -

o - v"''"W:tltllI: VoL - -

- -

- -

A.:t.Jil)Jft; hN - -

ii11••)Jft; Ice - -

236 

v -
v -
"C -

ns -

Max. Unit 
VccM 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2:0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±.o.1 µA 6.0 

4 µA 6.0 

ftDHIR 

BU74HC158/BU74HC158F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- I IOUT I =20µA 

-
VouT=0.1V or Vee 

- -0.1V 

- I IOUT I =20µA 

V1H 
IOH=~20µA 

or 
V1L loH=-4mA 

loH=-5.2mA 

V1H 
lo=20µA 

or 
V1L loL=4mA 

loL=5.2mA 

Vee or -

GND loUT=OµA 



$}1.lft IC/Standard ICs BU74HC158/BU74HC158F 

A -f-:; 7;... ~!Mitt/Switching Characteristics (Ta=25°C, CL =50pF, tr=tr=&ns) 

Parameter 

lft1J1LJ:. IJ ~r .. i 

lfl:1J1l:"f IJ ~rai 

1ii:iiiliiE~ ri,, 
-

Data A, 8--+Y 

m~~iiE~r .. i 
Select->Y 

miiil!iiE~llll 
Output Enable--+Y 

A.n~• 

~flllil;l;;il!ISW• 

Device 
Under 
Test 

Symbol 

trLH 

trHL 

tPLH 

tPHL 

tPLH 

tPHL 

tPLH 

tPHL 

C1N 

Cpo 

Output 

Min. Typ. 

- 38 

- 8 

- 6 

- 38 

- 8 

- 6 

- 60 

- 13 

- 11 

- 60 

- 13 

- 11 

- 63 

- 18 

- 16 

- 63 

- 18 

- 16 

- 63 

- 18 

- 16 

- 63 

- 18 

- 16 

- 5 

- 20 

Max. Unit conditions Test Circuit 
Vee M 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- pF - - -

- pF - - -
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~Jl.1'1 IC/Standard ICs BU74HC138/BU74HC138F 

BU74HC138 
BU74HC138F 

1 of 8,7-::J - ~I 77' Jv7- 7° v 7-+t 
1-of-8 Decoder/Demultiplexer 

BU74HC138, BU74HC138F l.t, ~ii.;_, 1J :::i /If- t
CMOS T':::i-~/7'"'<' JL,.77'v7-1f\.'9 o 

3~~~v7t-A:f:J (~. ~. ~) t3~~1*-7~ 

A:f:J (CS1, CS2, CS3,) t: J: IJ, 8 t±l:f:J~? "5 1 ~:If~ 

1R ~ti.;!; 9 0 )J'l.ffl 74LS :,.. 1J -7: tl'iil l5YitiT-!!i~ii°, •fig€ 
'tl-?l"~'*9o ;l;f.:, ihi'F~iliii~IHE~IH!lflt:<, 5J'l.ffl 

7 4HC -;,.. IJ - :J,' t E:#Ui:lf ii!> I) ' ~iliii~J± ff 5V ~:l:il* l.t' 
LS-TTL IC € iitl~ih9 .Q Z. t t.f\.' ~ ;!; 9 o 

/\»:; 'r-:/t.t, ~~~~DIP 1! 17'~ti1J', MF ( ~ = 7 

7·:; t-) 1!17't>ffl;!!i.Jn'*9o 
BU74HC138/BU74HC138F are high-rate silicon gate 
CMOS decoders/demultiplexers. 

• ~J,1~/Logic Diagram 

• l!tJlfiM~/Truth Table 

INPUT 
OUTPUT 

Enable Select 

CS1 CS2 CS3 A2 A1 Ao YO Yf Y2 Y3 Y4 Y5 Y6 Y7 

x x H x x x H H H H H H H H 

x H x x x x H H H H H H H H 

L x x x x x H H H H H H H H 

H L L L L L L H H H H H H H 

H L L L L H H L H H H H H H 

H L L L H L H H L H H H H H 

H L L L H H H H H L H H H H 

H L L H L L H H H H L H H H 

H L L H L H H H H H H L H H 

H L L H H L .H H H H H H L H 

H L L H H H H H H H H H H L 

• ?f.~'1"~~/Dimensions (Unit : mm) 

BU74HC138 
19.4±0.3 

~] 
"' 1 2 3 4 5 6 7 8 ~7.6±0.3 

. "'k "' ~[~T';F~=1~ ~ ~ 
! it=~ I 0.5±~.1 LJI ~.31:0-' 

~ . 2.54±0.3 

17.78 ± 0.3 8·8 ± 0·6 

BU74HC138F 

"' d 
+I 

"' er; 

10.0 ± 0.3 

mt~:~~,:~: J1 
12345678 

~ff tt""""i 
0 1.27±0.2 0.4±0.1 

"'t=; ~ co a· 
d .uE3\=f;t1. 

J.lo.3Min. o 

• ·j" IJ 7 7 ~ 17' /}' 7 .t.../Block Diagram 
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~JIJH IC/Standard ICs 

• ~Mti*i:#t/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'ili:i!il'ili:E£ Vee -0.5-7.0 v 
.A:h'iiE£ V1N -0.5-Vcc+0.5 v 
:±l:htE£ VouT -0.5-Vcc+0.5 v 
.A :h1¥3 51" 1 :t - F~mt l1K ±20 mA 

:±1:h~'.E51" 1 :t - F~mt loK ±20 mA 

:±l:h11tmt louT ±25 mA 

ilUt'iimt Ice ±50 mA 

~~m!lc pd 450* mW 
-

1¥1¥ia.Jtlffftll Tstg -65-150 t 

'J - Fia.fi (10sec) h 300 "C 

e m~llJfl=*ft'/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits Unit Conditions 

il!:i!i!~E£ Vee 2.0-6.0 

.A.:±l:hil!:E£ V1N, VouT 0-Vcc 

ibi'Fia.fi~ l!I Topr -40-85 

.A:h:i'z:..t.IJIJ#rai 
Ir, 11 0-500 

A 1J :i'z:""f I HifmJ 

• !lmr..1~11:/Electrical Characteristics 

~mt~11:/DC Electrical Characteristics (Ta=2S'C) 

Parameter Symbol Min. Typ. 

1.50 -

1\ 1 v-"Jv .A:h"<IE£ V1H 3.15 -

4.20 -

- -

CJ - v-"Jv .A. :h"<IE£ V1L - -

- -

1.9 -

4.4 -

1\1 v-"'"Jv:±l:hi!!E£ VoH 5.9 -

4.18 -

5.68 -

- -

- -

CJ- v-"'·Jv:±l:h~E£ Vol - -

- -

- -

A.:tl11!5Rt: l1N - -

5~'1til5Rt: Ice - -

v -

v -
"C -

ns -

Max. Unit 
VccM 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

4 µA 6.0 

RDHm 

BU7 4HC138/BU7 4HC138F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

V1H 
loH=-20µA 

or 
V1L loH=-4mA 

loH=-5.2mA 

V1H 
lo=20µA 

or 

V1L loL=4mA 

loL=5.2mA 

Vee or 
-

GND louT=OµA 
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$Alli IC/Standard ICs BU7 4HC138/BU7 4HC138F 

A 1' ·:17-1' / ?!M'fi/Switching Characteristics (Ta=25'C, CL =50pF, tr=tr=6ns) 

Parameter 

1±1 :l:J Jtl:. IJ ~rai 

. 
l±l:l:JJ'.r.T '! lt'fr.i 

f:ii:iii!U~~r.i 

A->Y 

f:ii:ii~k!lt'fF.ll 
CS1->Y 

f:ii:ii~k!~r-i 

CS2. CS3->Y 

A.:l:J~-

~fiHil*.1$~:1! 

240 

Device 
Under 
Test 

Symbol 

trLH 

lrHL 

iPLH 

iPHL 

tPLH 

tPHL 

tPLH 

tPHL 

C1N 

Cpo 

Output 

Min. Typ. 

- 38 

- 8 

- 6 

- 38 

- 8 

- 6 

- 75 

- 15 

- 13 

- 100 

- 20 

- 17 

- 75 

- 15 

- 13 

- 75· 

- 15 

- 13 

- 75 

- 15 

- 13 

- 88 

- 18 

- 15 

- 5 

- 60 

Max. Unit Conditions Test Circuit 
Vee (V) 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

6.0 

- 2.0 

ns 4.5 - Fig. 1 

- 6.0 

- pF - - -

- pF - - -

RDNIR 



5}1.lft IC/Standard ICs BU74HC139/BU74HC139F 

BU74HC139 
BU74HC139F 

7.::i.711;1 of 4 7 ::J - ~ 1.::r·-:r 11;7 7 v 7-+t 
Dual 1-of-4 Decoder/Demultiplexer 

BU74HC139, BU74HC139F i;t, ~ii:_,. IJ ::::J / 7-~~ 

CMOS 7::::J-5f/7xJv7-/v?-ftC'9 0 

17-·y/i:21E:l~H:l*liGL,T~'*°to 2""?0)-t!v? t-A.1J 
(Ao, A;) t 1 ""?0)1t-,-7'JvA.1J (CS) 1:J:IJ, 41:1:1 

1JO)? ts 1 ""? tJfJHtR ~ n * -r o )f!JIP4Ls ~ 1J --A' t (lj) 

l5~il1iT·ilcii'., t11m € ~ -:i -r ~, * -r o 

* t.:, ibf'J:~jjj\~f±~ftfjf)fJ.1;: <, )f!Jl'I 74HC ~ IJ -.A' t 

1Z::Jl1itJfiJ1> IJ, ~)jj\~f±tJ~· 5V O)±~}~·i;t, LS-TTL IC €WI 

tll~IJJ9 .Q.:. t tJf"(," i! * 9 0 

H·y lr-:/i;t, ~~A{J:>d: DIP 91 /O)i~tJ', MF (,:: .=. 7 

7·y t-) 91/Bffl~Vn'*°to 

BU7 4HC139/BU7 4HC139F are high-rate sillicon gate 
CMOS decoders/ demultiplexers. 

• ~Jll!~/Logic Diagram 

- 115 cs .. ,' >---..., 

• •Jll!M~/Truth Table 

INPUT 
OUTPUT 

Enable Select 
- -cs A1 AO YO Y1 Y2 Y3 

H x x H H H H 

L L L L H H H 

L L H H L H H 

L H L H H L H 

L H H H H H L 

• *ff~;j"):!~/Dimensions (Unit : mm) 

BU74HC139 
19.4±0.3 

~]! 
1 2 3 4 5 6 7 8 76±03 

~[~~fli#mi~~ ~~ 
~ i --t--+-2.54±0.3 1'"'":., LJ o.ocoJ 

"' ~7.78±0.3 8·8 ± 0·6 

BU74HC139F 

"'· 0 
+I 
"'· "' 

10.0±0.3 

~[{~:~,:~:J1 
12345678 

;~!F°"'i 
0 1.27±0.2 0.4±0.1 

"'~ ~ cc a' . 

0 .uE3"4ct: 
_jL 0.3 Min. o 

• :HJ ·;t ? 1i' 17" ?"7 A/Block Diagram 
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$JI.JR IC/Standard ICs 

• ~M:il:;i;::~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

•iliil•EE Vee -0.5-7.0 v 

.A.ti•EE V1N -0.5-Vcc+0.5 v 

t:l:lti•EE VouT -0.5-Vcc+0.5 v 
.A tJfliHUf 1 ::t - F•mt l1K ±20 mA 

t:l:l tJiltj:, :$1' 1 ::t- F•mt loK ±20 mA 

t:l:lti•mi louT ±25 mA 

511l••mi Ice ±50 mA 

ff~~~ pd 450* mW 

f¥ff:i..llli:~!I Tstg -65-150 ·c 
IJ - ~·i..llli: (1 Osec) TL 300 ·c 

• :lt~l!JfF;\ld4/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits Unit Conditions 

•ibll•EE Vee 2.0-6.0 

.A.t:l:lti•EE V1N, VouT 0-Vcc 

iilf'Fi.lilli:~!I Topr -40-85 

.A tJ :lL...1:.1 J ll#r..i 
tr, t, 0-500 

.A tJ:lLT ~ ! ll#r..i 

• tl~tr.J~tt/Electrical Characteristics 

~).llf~tt/DC Electrical Characteristics (Ta=25"C) 

Parameter Symbol Min. Typ. 

1.50 -

"1 v-"'Jv .A.:tJ•EE V1H 3.15 -

4.20 -

- -

a - v-"'Jv .A.ti•EE V1L - -

- -

1.9 -

4.4 -

/\1 v-"'Jvt±ltJ•EE VoH 5.9 -

4.18 -

5.68 -

- -

- -

a- v-"'Jvt±ltl~EE VoL - -

- -

- -

)..:l:Jt5JIE l1N - -

511l.t5JIE Ice - -

242 

v -

v -

'C -

ns -

Max. Unit 
Vee (V) 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

4 µA 6.0 

RDNfD 

BU7 4HC139/BU7 4HC139F I 

! 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- I iouT I =20µA 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

V1H 
loH=-20µA 

or 

V1L loH=-4mA 

loH=-5.2mA 

V1H 
lo=20µA 

or 
V1L loL=4mA 

loL=5.2mA 

Vee or -

GND louT=OµA 



iA.111 IC/Standard ICs BU74HC139/BU74HC139F 

;:(-( ·;,o71'/'1~~/Switching Characteristics {Ta=25'C, CL=SOpF, tr=tt=&ns) 

Parameter 

tf:l:t.J:!f.J:. IJ lll\'rai 

tf:l:t.J:!f.TIJl!ljr.i 

~iiiID!lll\'r.i 
cs~v 

1~iiiU~lll\'r0i 
-

A~Y 

(4Levels of Delay) 

{~iiiDElll\'llll 

A to Y 
(5Levels of Delay) 

A.:t.J~· 

~{illi~!lll~· 

Device 
Under 
Test 

Symbol 

trLH 

trHL 

tPLH 

tpHL 

tPLH 

tPHL 

tPLH 

tPHL 

C1N 

Cpo 

Output 

Min. Typ. 

- 38 

- 8 

- 7 

- 38 

- 8 

- 7 

- 115 

- 23 

- 19 

- 115 

- 23 

- 19 

- 110 

- 22 

- 18 

- 110 

- 22 

- 18 

- 165 

- 33 

- 28 

- 165 

- 33 

- 28 

- 5 

- 75 

Max. Unit Conditions Test Circuit 
Vee M 

- 2.0 

- ns 4.5 Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. , 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- pF - - -

- pF - - -

Fig. 1 (b) .A 1 ·:; 7- ::.- ?~ttilllJ:iEi&'.lf~ 
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~.R.16 IC/Standard ICs BU74HC04/BU74HC04F 

BU74HC04 
BU74HC04F 

"'Y7A4 ;.o(-9 
Hex Inverter 

BU74HC04, BU74HC04F ,j:, I~"/ 77'"?~1/I~-9 

-c'"to 

17·;17'l:61El~~~jll,,n'*9o ~if~IJ:::J/-7- !

CMOS IC -c')Jtffl 74LS ~ 1) - :::i:· c lliJ [.;~=fii!il, ~fig~ 

t-:iT~'*9o 
* f.:, IJJt'F~i~~J±:n!Hi 1.fl! (, )Jtffl 74HC ~ 1) - A' C 

li~titf,j,1), ~il!J!~J±1f5VO)~i,',t, LS-TTLIC~iil 

tH~lh9 .Q z: c tf-c' ~ a:9 o 

J'\·y 'T-::;·,:, ~$8{]/J: DIP 91 /O)liiJ', MF ( ~.::. 7 

7·:t 1-) 917'tffl:linn'*9o 

BU74HC04/BU74HC04F are inverters with buffers. 

·~:& 

1) 'lft)llf.~/J ""(' ,j, .Q 0 

2) lh1'F~if.~EE1f 2 -6V cl!~ ' 0 

3)}._/J-{ /1:::0 -:$1/Af.Jf~~\o 

4)~77'/7'rJ i-""(',j,.Q 0 

5) LS-TTL 10)._/J ~ iilfll~IJJ-c' ~ .Q o 

6) ~if""(' ,j, oQ 0 

•Features 

1) Low consumption power. 
2) Operation power supply voltage is as wide as 2-6V. 
3) High input impedance. 
4) High fan out. 
5) 10LS-TTL inputs can be directly driven. 
6) High processing rate. 

• ~ff~-t~~/Dimensions (Unit : mm) 

BU74HC04 19,4±0.3 

14 1312 1110 g 3· 

] 8 
+I 
~ 

~[~J~=r§~ "' oC J -\o.3,J:0.1 
~ t2.54±0.3 I 0.5±0.1 u . 

8.8 ± 0.6 
15.24±0.3 

BU74HC04F 
8.7±0.3 

~ort:J 
1234567 

;f=~i=~ 
0 1.27±0.2 0.4±0.1 

"'f=; ~ co d 
d ;E3\+t1 

Jlo.3Min. a 

• :HJ ·y ? 11' 17" 1"5 A/Block Diagram 
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SJUI IC/Standard ICs 

• iei\f:ll:;k~*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

·~-ff Vee -0.5-7.0 v 
A.:l:Jllff V1N -0.5-Vcc+0.5 v 
t:l:l:l:Jllff VouT -0.5-Vcc+0.5 v 
A.:l:Jf*il1i 1 ::t- l'"tmt l1K ±20 mA 

t:l:l:tJW~1f1::t- l'•mt loK ±20 ·mA 

t:l:l:tJ•ll louT ±25 mA 

illltt•lll Ice ±50 mA 

i-F3ttl~ pd 450* mW 

f*i'f:illlilttll.ll Tstg -65-150 "C 

IJ - )'"ii./i (10sec) TL 300 "C 

e mi!HIJfl:ltf!i'/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits Unit Conditions 

-~-ff Vee 2.0-6.0 

A.t:l:l:tJ•ff V1N, VouT 0-Vcc 

ibf'Fii.lilfillll Topr -40-85 

}..:;/J:li:J:IJ~flll 
t,, t, 0-500 

A.:tJ:iJ;""FIJ~r,., 

• 11Uitr:J~tt/Electrical Characteristics 

il);flMtt/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. 

1.50 -

"1 v-"'J1'A.:tJtff V1H 3.15 -

4.20 -

- -

c-v-"'J1'A.:h11ff V1L - -

- -

1.9 -

4.4 -

1\1 v-"'J1't:l:l:h11ff VoH 5.9 -

4.18 -

5.68 -

- ~ 

- -

CJ - v-"'J"t:i:I :tJ•ff VoL - -

- -

- -

.A.n1Uf hN - -

iili,UI~ Ice - -

v -
v -
"C -

ns -

Max. Unit 
Vee (V) 

- 2.0 

-~ v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

1 µA 6.0 

RBHIR 

BU74HC04/BU74HC04F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

V1H loH=-20µA 

or 
V1L loH=-4mA 

loH=-5.2mA 

V1H 
loL =20µA 

or 
V1L loL=4mA 

loL=5.2mA 

Vee or -

GND louT=OµA 
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$JUD IC/Standard ICs BU74HC04/BU74HC04F 

• ~ 1 ·:; 7- /~~'Ii/Switching Characteristics (Ta=25°C, CL =SOpF, INPUT; tr=tt=6ns) 

Parameter 

t:l:l :t.J JL.J:. IJ IF.l'rai 

t:l:l:t.J:!r.T 'JIF.l'rai 

mii~~IF.l'rai 

.A.:t.J:@:fl 

~1ilfii*.Jlm:@I!: 

246 

Symbol Min. 

-

tTLH -

-

-

iTHL -

-

-
tPLH -
tPHL 

-

C1N -

Cpo -

Device Output 
Under 
Test 

Typ. 

38 

8 

6 

38 

8 

6 

55 

11 

9 

5 

20 

Max. Unit Conditions Test Circuit 
Vee (V) 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- pf - - -

- pf - - -

ONO 

tTLN- -

ftDNrn 
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~}Lift IC/Standard ICs BU74HCU04/BU74HCU04F 

BU74HCU04 
BU74HCU04F 

"''Y 7 .A 7 ~.1< 'Y 7 7 ~ ~.1<-~ 

Hex Unbuffered Inverter 

BU74HCU04, BU74HCU04F U, I~ ·;t 7J7t.i:~1 /!~

; 1'T o 1 7- ·;1 7"1: 6 l§JIU: r-Jit vn., *-to ~;z~ •J ::J 

/ Jf- I- CMOS IC 1').R.ffl 7 4LS ~ 1) - ~.' l::. l'iiJ t;~iffit!Jll, 

.Jlii~~t-:>Tl.':l:To 

* t.::, ib11=1ii!i!CEE@lmtf11' <' ).R.ffl 74HC ~ IJ -;At 
B::Jttttf~ •J, ili.P.'iltEEfJf 5V CT.>tl~l;t, LS-TTL IC Ut 

tlll!Hh"t .Q ;:::.. l::. b"1' ~ :I: To 

H·;17"-:.il;t, ~~~f.j: DIP ;1/CT.>l:fJ•, MF (~=7 

7·;11-) ;1/tffl~Vt'l.':l:To 

BU74HCU04/BU74HCU04F are unbuffered inverters. 

·~ft 

1 l 'ftt)iUf~ 1J 1' ill> .g o 

2) jjj11=~ill~EEfJf 2 -6V t.11'1. 'o 

3) J..jJ-( / 1::-~/ .AfJf~\, 'o 
4)~7J7/7"rJ l-1'ill>.Qo 

5) LS-TTL 10)..jJ ~iRtl~jjj1' i! .Q o 

6) ~JZ1' ill> .Q 0 

•Features 

1) Low consumption power. 
2) Operation power supply voltage is as wide as 2-6V. 
3) High input impedance. 
4) High fun out. 
5) 10LS-TTL inputs can be directly driven. 
6) High processing rate. 

• ~m-t$i181/Dimensions (Unit: mm) 

BU74HCU04 
19.4±0.3 

1413121110 9 8 ]~ 

+I 

~ 
00 <XI, 1234567 

~ri=f, N 

~[:t=wmf=r~ 
~ t2,54±0.3 10,5±0.1 

15.24±0.3 

BU74HCU04F 
8.7±0.3 

2~~ 
~~~ 

1234567 

;f=~r=_ttQAH:tL 
ci 1.27±0.2 0.4±0.1 

• /Cl ':I ? 1i 1' 71"5 A/Block Diagram 
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5JUB IC/Standard ICs BU74HCU04/BU74HCU04F 

··· · • l§ilf':lt:k~-/Absolute Maximum Ratings (Ta=25°C) · 

Parameter Symbol Limits Unit 

gjj'llB: Vee -0.5-7.0 v 

.A.1t~a: V1N -0.5-Vcc+0.5 v 

tfl:t.Jfla: VouT -0.5-Vcc+0.5 v 

.A:t.Ji*il~1;t- l'•mt l1K ±20 mA 

tfl:t.Jfi~~1;t- 1'".lmt loK ±20 mA 

tfl:t.Jfl~ louT ±25 mA 

iillltil~ Ice ±50 mA 

~gm~ PEI 450* mW 

i*f!fi.ill:Cml Tstg -65-150 '"C 

IJ - l'ia/l (10sec:) TL 300 '"C 

• fl!!@llJfj;;Jeft:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits Unit Conditions 

fljj11£E Vee 2.0-6.0 

.Atfl:t.J'IB: V1N,VouT O-Vcc 

lb11'i.ill:~ml Topr · -40-85 

• tlitfl'!J!ftti/Electrical Characteristics 

jR)J(ift/DC Electrical Characteristics (Ta=25'C) 

Parameter Symbol Min. Typ. 

1.70 -

"1 vl'\JJ-.A:t.Jta: V1H 3.60 -

4.80 -

- -

ci-vl'\JJ-.A:t.Jtla: V1L - -

- -

1.8 -

4.0 -

/\1 vl'\Ji-tfl:t.Jila: VOH 5.5 -

3.86 -

5.36 -

- -

- -

ci- vl'\JJ-tfl:t.Jila: VOL - -

- -

- -

A.:IJtl;f,E l1N - -

ii!l.11;f,E Ice - -

*1 Vcc=2.0V <Tl t <! ,;1:, Vo1JT=0.2V or Vcc-0.2V 

248 

v -
v -

'"C -

Conditions 
Max. Unit 

Vee (V) V1N (V) 

- 2.0 -
Vour=0.5V or Vee 

- v 4.5 - -0.5V *1 

- 6.0 - I louT I =20µA 

0.3 2.0 -
VouT=0.5V or Vee 

0.8 v 4.5 - -0.5V *1 

1.1 6.0 - I lour I =20µA 

- 2.0 

- 4.5 
V1H loH=-20µA 

- v 6.0 or 

- 4.5 V1L 
loH=-4mA 

- 6.0 loH=-5.2mA 

0.2 2.0 

0.5 4.5 
V1H 

IOL=20µA 

0.5 v 6.0 or 

0.32 4.5 V1L 
loL=4mA 

0.32 6.0 loL=5.2mA 

±0.1 µA 6.0 Vee or -

1 µA 6.0 GND loUT=OµA 

ftDHrn 

1-



$JUJ.I IC/Standard ICs BU74HCU04/BU74HCU04F 

7. 1' "/ 71':;.... ·~f!ftftt/Switching Characteristics {Ta=25'C, CL =50pF, INPUT; tr=tr=6ns) 

Parameter 

t:i:1 :t:JJ'.L.I:::. I) il<f ra9 

t:e:t:JJ'.r.TIJ ll<tra9 

fL;iii!!fii£1!<fra9 

A.MHli: 

~iiffil*lllB~:R 

Symbol 

ITLH 

ITHL 

IPLH 

IPHL 

C1N 

CPD 

Device 
Under 
Test 

Min. Typ. 

- 38 

- 8 

- 6 

- 38 

- 8 

- 6 

- 50 

- 10 

- 8 

- 8 

- 90 

Output 

Max. Unit Conditions Test Circuit 
Vee (V) 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 - Fig. 1 

- 6.0 

- 2.0 

- ns 4.5 Fig. 1 -

- 6.0 

- pF - - -

- pF - - -

tTLH--- -

I 
c 
M 
0 
s 
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$.R.1'.1 IC/Standard ICs BU74HC240/BU74HC240F 

BU74HC240 
BU74HC240F 

* 7 911'-'( ;..-.1<\- 9 (3.A"T-~71';... I'' 71' .1<\) 

Octal 3-State Inverting Buffer /Line 
Driver /Line Receiver 

BU? 4HC240, BU? 4HC240F ti, 3 .A 7 - I- 0) 1 : .. d ~ -

7-f /?1~·:177"-r:'Ta 

1 7-·:1'1't:::81!UH:l*JillVn';!:Ta ~ii~'J::::J/'f

t- CMOS IC C')Jlffl 74LS ~ ') - ::z:· t IRJ t;~f-~ii:, ~~E 

~=b?t~';!:9o 

;!:t.:, fbf'F~i!t~l±:~IH!t.f)J;;.(, jJlffl74HC :,; 1J-.A't 

1Llltiifil!> I), ~if.~l±:tJf 5V O)~.g-t;t, LS-TTL IC~~ 

tl~fb"t -Q z. t tJfC' ~ * "t 0 

l'e·yfr-~'t;t, ~$~id: DIP91:/0)l;l'tJ>, MF (~=.7 

7·:11-) 911'tfflitt.,n,a:"to 

BU74HC240/BU74HC240F are 3-state inverting buf
fers. 

• ~l.lfifi~/Truth Table 

INPUT OUTPUT 

Enable A --
--- A, B YA, YB 
Enable B 

L L H 

L H L 

H x HighZ 

• 9Hf~'1")i~/Dimensions (Unit : mm) 

BU74HC240 
26,3±0,3 

'"i~:~::::~Jrn 
1 2 3 4 5 6 7 8 9 10 --r~ F!(6±0,J j~ 

l_j~ ~ 

0,5±0.1 0,3±0-'1 

,___--:2~2~_86~±~0~_3:----~ I 8.8±0_6 1 

BU74HC240F 
12,5±0,3 

g[f ~:::::::) 
1 2 3 4 5 6 7 8 9 10 

;~~t=~ HHN~}f;-c=J \\=t~ 
q --1-1- _).j_ Lo.3Min. o' 
0 1,27±0.2 0.4±0,1 
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5JUH IC/Standard ICs 

• t@X'<fll7;:::!E:*!/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~~~13: Vee -0.5-7.0 v 
.A:tJ~S:: V1N -0.5-Vcc+0.5 v 
l±l :tJ~S:: VouT -0.5-Vcc+0.5 v 
.A:tJflilil1f1';t- l""<li:illi l1K ±20 mA 

l±l :tJW'± 1f 1 ;t - t''"<l!:illi loK ±20 mA 

l±l:tJ~illi louT ±35 mA 

)l!lf.t"<l!:illi Ice ±75 mA 

~~m~ pd 450* mW 

fliltti.lfilll~l!I Tstg -65-150 ·c 
IJ - t''i.lfi\Jl (10sec) TL 300 ·c 

• :llt~l!Jf'F*~/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits 

~~~13: Vee 2.0-6.0 

.Al±l:tJ~fE V1N, VouT 0-Vcc 

lhf'Fi.!l.ll~l!I Topr -40-85 

A'tntJ:: f J Pil rai 
tr, t1 0-500 

.A :tJ.:1CF fJ Pilrai 

• 11~rr.J!M'tt/Electrical Characteristics 

j~jlif!M'li/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. 

1.50 -

/\1 vA;'Jv.A:tJ'.ili:ll: V1H 3.15 -

4.20 -

- -

tJ - vA;'Jv .A:tJ~S:: V1L - -

- -

1.9 -

4.4 -

/\-( t,.l'(Jv:±l:tJ~ll: VoH 5.9 -

4.18 -

5.68 -

- -

- -

tJ-vl'(JL-:±l:tJ'.ili:fE VoL - -

- -

- -

A.:t.J~;m l1N - -

:t711\¥tl:l;IJ 1J-7?15ifL loz - -

il!l-~itit Ice - -

Unit Conditions 

v -

v -

·c -

ns -

Max. Unit 
Vee (V) 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

4 µA 6.0 

4 µA 6.0 

RDHm 

BU74HC240/BU7 4HC240F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

V1H 
loH=-20µA 

or 

V1L loH=-6mA 

loH=-7.8mA 

V1H 
loL =20µA 

or 

V1L loL=6mA 

loL =7.8mA 

Vee or -
GND 

V1H, V1L VouT=Vcc, GND 

Vee or louT=OµA GND 
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5.IUR IC/Standard ICs 

A-< ·~?-/~~'(!/Switching Characteristics (Ta=25"C, INPUT; tr=tt=6ns) 

Parameter Symbol 

l:f:l:IJJ'.z:J:. IJ Jl<!'r.11 ii"LH 

lfl:IJJ'.z:T 'J ll<!'r.ll trHL 

ffiiliDSll\J rai tpLH 

lPHL 

"H", "L" to "High z" lPLZ 
3 A7'- ~il.i!S~flll tPHZ 

"High z" to "H", "L" tpLZ 
3A7'-~ll~flll lPHZ 

A.:IJ~· C1N 

~1ilfi~~~· Cpo 

252 

Min. Typ. 

- 30 

- 6 

- 5 

- 30 

- 6 

- 5 

- 50 

- 10 

- 9 

- ,, 75 

- 15 

- 13 

- 75 

- 15 

- 13 

- 75 

- 15 

- 13 

- 100 

- 20 

- 17 

- 5 

- 00 

Device 
Under 
Test 

Output 

Device y 1kO 

Under 
Test 

l 
SW A :tPLZ•tPZL 

B : tpHz, tPZH 

Max. 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Vee 

A 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

INPUT 
A,B 

OUTPUT 
YA, YB 

r OUIPUT 
y 

VccM 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

-

-

50% 

-tPZH 

OUTPUT 
y 50% 

NIHm 

BU74HC240/BU74HC240F 

Conditions Test Circuit 

CL=50pF Fig. 1 

CL =50pF Fig. 1 

I ~ 

CL=50pF Fig. 1 

CL=150pF Fig. 1 

CL =50pF Fig. 2 

CL =50pF Fig. 2 

CL=150pF Fig. 2 

- -
- -

GND 

GND 

High Z-V0 , 

High z-v.._ 



$}1.1'1 IC/Standard ICs BU74HC241/BU74HC241 F 

BU74HC241 
BU74HC241F 

'1" 7 7 J1' / ~ { ~ .1(- 7 (3 .A 7- ~ 7 { ~ ~- 7 { r~) 
Octal 3-State Noninverting Buffer /Line Driver 
/Line Receiver 

BU74HC241, BU74HC241 F t:t, 3 'A 7- t- 0) .I/ 1 / 

1{-=r 1:..-7·,c'J 7 J7 T:·9 o 

1 T''J /1;: 8i§lllH:l*iit1_,·n,,;1:9 0 ~)!~ IJ ::i //f-:

" CMOS IC l').Ji!Jf.I 74LS ~ 1) - "A' t IRJ [;Yi/i-=f-~11:. mrng 
~t-:iT"'*9o 

;l:f.:, IJJf'F~i.lii!~EE~l!ltJ"J!<, )fl.ffl74HC ~IJ-7..'c 

lZ::l~tttJ"di> IJ, ~il\i!~EEfJ" 5V O)~~t:t, LS-TTL IC Hi 
~~1]9 .Q;: t tJ"l' ~ * 9 0 

/'\'·yJ;--~t:t, ~$A'i.Jf.J: DIP~ 1 /O)l'J.fJ', MF ( ~ = 7 

"J•y 1-) 91'/tffl~[.,"[\,\;l:9o 

BU74HC241 /BU74HC241F are 3-state noninverting 

buffers. 

• JiJl1iU~/Truth Table 

INPUT OUTPUT INPUT OUTPUT 

Enable A A YA Enable B B YB 

L L L H L L 

L H H H H H 

H x High Z L x High Z 

• *m-t~~/Dimensions (Unit : mm) 

BU74HC241 
26.3±0.3 

R1.2 20191817161514131211 

12.5±0.3 
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5}1.Jll IC/Standard ICs 

• ~it\t:ll*:IE~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'!l!:i!f.~EE Vee -0.5-7.0 v 

.A:tJ•EE V1N -0.5-Vcc+0.5 v 

t:ll:tJtEE VouT · -0.5-Vcc+0.5 v 

.A.1l1*jl5f1::t- F'i!!:mt l1K ±20 mA 

t:ll:1:J1!i~5f1::t- F~mt loK ±20 mA 

t:ll :tJ'li:mt louT ±35 mA 

il!li'ii:mt Ice ±75 mA 

ffg~$fe pd 450* mW 

1*f¥i.lil1':~1lll Tstg -65-150 "C 

1J - Fi.Iii.Ii: (10sec) h 300 "C 

• :tlt'!.@11JfF~f-1::/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits Unit Conditions 

ii:i!f.ii:EE Vee 2.0-6.0 

.At:ll:tJ'!i:EE V1N, VouT 0-Vcc 

IM1'i.lilli:~llll Topr -40-85 

.A :1:J :ll.J:.1 J P<\'rai 

.A:tJ:ll."'f"IJP<\'rai 
t,, t1 0-500 

• ':l~B'.J~ti/Electrical Characteristics 

m!»tt~ti/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. 

1.50 -

t\1 v"'Jv.A.1Jii:EE V1H 3.15 -

4.20 -

- -

a - v -"'Jv .A :1:J ii:EE V1L - -

- -

1.9 -

4.4 -

t\1 v-""Jvt:ll:/JiiEE VoH 5.9 -

4.18 -

5.68 -

- -

- -

a-v/'(Jvt:ll:/Jii:EE VoL - -

- -

- -

A1J~;J,E l1N - -

:;f7!1i¥tlJ1JIJ-:7'il:)j[ loz - -

)l1j'flt'l![)lit Ice - -

254 

v -
v -

oc -

ns -

Max. Unit 
Vee (V) 

- 2.0 

- v 4.5 

6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 5.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

4 µA 6.0 

4 µA 6.0 

RDNIR 

BU74HC241 /BU74HC241 F I 

Conditions 

VIN (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- · I louT I =20µA 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

V1H 
loH=-20µA 

or 
V1L loH=-6mA 

loH=-7.8mA 

V1H 
loL =20µA 

or 

V1N 
loL =6mA 

loL=7.8mA 

Vee or GND -

V1H, V1L VouT=Vcc, GND 

Vee or GND louT=OµA 



5.R.m IC/Standard ICs 

• .A 1' ·:17- /~·~ti/Switching Characteristics (Ta=25°C, INPUT; tr=t1=6ns) 

Parameter Symbol 

t±l:1JJ'.r.J::. 'J l!l\'rai tTLH 

t±l:1JJ'.r.T 'J l!l\'rai trnL 

tPLH 
f~iMilU1£1!l\'rai 

tPHL 

"H", "L" to "High Z" 
3 AT- ~iUs 

tPLZ 

l!l\'rai tPHZ 

"High Z" to "H", "L" tpzL 
3 AT- ~~~ll;!frai tpzH 

J...MHl C1N 

~fillir*.1$$!1 Cpo 

Min. 

Device 
Under 
Test 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Device 
Under 
Test 

y 

Typ. 

30 

6 

5 

3) 

6 

5 

58 

12 

10 

83 

17 

14 

75 

15 

13 

75 

15 

13 

100 

20 

17 

5 

60 

Output 

Vee 

1kn 
A 

J: r 
SW A : tPLz, tPZL 

B : tPHn tpzH 

Max. Unit 
Vee (V) 

- 2.0 

- ns 4.5 

- 6.0 

- 2.0 

- ns 4.5 

- 6.0 

- 2.0 

- ns 4.5 

- 6.0 

- 2.0 

- ns 4.5 

- 6.0 

- 2.0 

- ns 4.5 

- 6.0 

- 2.0 

- ns 4.5 

- 6.0 

- 2.0 

- ns 4.5 

- 6.0 

- pF -

- pF -

Enable 

OUTPUT 
y 

OUTPUT 
y 

naHrn 

BU74HC241 /BU74HC241 F 

Conditions Test Circuit 

CL =50pF Fig. 1 

CL =50pF Fig. 1 

CL =50pF Fig. 1 

CL =150pF Fig. 1 

CL =50pF Fig .. 2 

CL =50pF Fig. 2 

CL =150pF Fig. 2 

- -

- -

GND 

High Z-VOH 

High Z-VOL 
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$}1.1') IC/Standard ICs BU74HC244/BU74HC244F 

BU74HC244 
BU74HC244F 

7!79 Jj...J ~1~,-\-?(3A7-~71 ~ r71 ,-\) 
Octal 3-State Noninverting Buffer /Line 
Driver /Line Receiver 

BU? 4HC244, BU? 4HC244F Ii, 3 A 7 - I- 0) 1' /I'\

T -f /? ri ·:; 7 -P 7!9 o 

1 7-·:;7'1:81fi]~~i;*;j~(.,T~'*9 0 ~)iy•J:::i/7'-

1- CMOS IC .. 6.R.ffl 74LS Y 1) -A·· t ~ [;yi/ffi!!eii, tlliE 

~t-:>T~'*9o 

* t.:, jhf'F~~~l.Halmtfl1' <, 5.R.ffl 74HC ::,- 1)-A' t 
1Hlttn~·ili> IJ, ~~~J:Ef.li. 5V O)~.g-11, LS-TTL IC ~WI 

:IU~ti9 .Q z. t n~-r: ~ * 9 o 

l'\.:;'T-:/li, ~*99~DIP?l1'7'0)1a:f.l', MF (~.::7 

7·:; 1-) ?11'7'tffl~L,n'*9o 

BU74HC244/BU74HC244F are 3-state noninverting 
buffers. 

• JOll!M~/Truth Table 

INPUT OUTPUT 

Enable A 
YA, YB --- A, B 

Enable B 

L L L 

L H H 

H x High Z 

• *~'1"~~/Dimensions (Unit : mm) 

BU74HC244 26.3 ±0.3 

R1.2 

12.5±0.3 

~uu~:::::::l 
1 2 3 4 5 6 7 8 9 10 

;~~t=Vw H H HH H H H~~bc==) "i~ 
C! -1--l- --U- ~0.3Min. d 
0 1.27±0.2 0.4±0.1 

• :7' [J ·;.r ? 11' 1' 17? 7 .£,./Block Diagram 
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~Jun IC/Standard ICs 

• l@t..h~:;1;:'.i:#t/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

1Ui!'ill:ll: Vee -0.5-7.0 v 
.A:tJ'ill:ll: V1N -0.5-Vcc+0.5 v 
:±1 :tJ'ill:ll: VouT -0.5-Vcc+0.5 v 
.A 1J1¥~1$1 1 :t - F'ill:mt l1K ±20 mA 

:±1:tJ'i't~'.Sf1 :t- F'ill:mt loK ±20 mA 

:±l:tJ'ill:mt louT ±35 mA 

)l!ffit'ill:mt Ice ±75 mA 

~~ti!A: pd 450* mW 

1¥#£/littl!I Tstg -65-150 oc 

IJ - F£1l (10sec) h 300 oc 

• Jlt~11Jf1=;):#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits 

'ill:ilii!'ill:ll: Vee 2.0-6.0 

.A:±l:tJ~ll: V1N, VouT 0-Vcc 

th11'£IU'Bl!I Topr -40-85 

.A:tJ:ll:..tfJll\jr .. i 
Ir, 11 0-500 

.A:tJ:ll:TfJll\jrolJ 

• 'l~l'l'!J~ti/Electrical Characteristics 

~il!t~ti/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. 

1.50 -

1\1 i.,.,.._·;1;.A:tJ~ll: V1H 3.15 -

4.20 -

- -

o - v-"'Jv).. :tJ'ill:ll: V1L - -

- -

1.9 

4.4 -

1\1 v-"'Jv:±i:ti=ll: VoH 5.9 -

4.18 -

5.68 -

- -

- -

o - v "'Jv:±i :tJ'iltll: VoL - -

- -

-

A.:t.Jt)J!E l1N - -

;f7~:±1:t.J 'J-:7fl;J'it loz - -

)j1jJt~;J!E Ice - -

Unit Conditions 

v -

v -

oc -

ns -

Max. Unit 
Vee (V) 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

±0.5 µA 6.0 

4 µA 6.0 

RDNrn 

BU74HC244/BU74HC244F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

V1H 
loH=-20µA 

or 
V1L loH=-6mA 

loH=-7.8mA 

V1H 
lo=20µA 

or 

V1L loL=6mA 

loL=7.8mA 

Vee or GND -

V1H,V1L VouT=Vcc. GND 

Vee or GND louT=OµA 
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5Jl.Jl.I IC/Standard ICs 

A-< ·:; 7- / '7~tt/Switching Characteristics (Ta=25°C, INPUT; tr=tt=6ns) 

Parameter Symbol 

l±l1J1Ll: IJ a\!fr.i tTLH 

l±l1l1Cf IJ a\!frai TTHL 

tPLH 
1~iiil!~ll'i¥ r.i 

tPHL 

"H", "L" to "High Z" tPLZ 
3 7' 7 - ~ J!!filll\¥rai tPHZ 

"High Z" to "H'', ''L" tpzL 
3 7' 7- ~ J!!fil~r.i IPZH 

.A.1J~:ii C1N 

~1il!il*.i'llll~li: Cpo 

258 

Min. 

Device 
Under 
Test 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Device 
Under 
Test 

y 

Typ. 

30 

6 

5 

30 

6 

5 

58 

12 

10 

83 

17 

14 

75 

15 

13 

75 

15 

13 

100 

20 

17 

5 

60 

Output 

v., 
lk!l 

A 

l r 
SW A :tPLZ,tPZL 

B: tPHZ•tPZH 

Max. Unit 
Vee (V) 

- 2.0 

- ns 4.5 

- 6.0 

- 2.0 

- ns 4.5 

- 6.0 

- 2.0 

- ns 4.5 

- 6.0 

- 2.0 

- ns 4.5 

- 6.0 

- 2.0 

- ns 4.5 

- 6.0 

- 2.0 

- ns 4.5 

- 6.0 

- 2.0 

- ns 4.5 

- 6.0 

- pF -

- pF -

Enable 

OUTPUT 50% y 

OUTPUT 
y 50% 

RDNIR 

BU74HC244/BU74HC244F 

Conditions Test Circuit 

CL =50pF Fig. 1 

CL =50pF Fig. 1 

CL=50pF Fig. 1 

CL =150pF Fig. 1 

CL =50pF Fig. 2 

CL =50pF Fig. 2 

CL =150pF Fig. 2 

- -

- -

GND 

GND 

High Z-Vo, 

High Z-V0 , 



511.ffl IC/Standard ICs BU74HC365/BU74HC365F 

BU74HC365 
BU74HC365F 

"- '/ 7 A. 3 A. 7" - ~ J '\ '/ 7 7 (/ ~ .-( ~ /'\ - ~) 

Hex 3-State Noninverting Buffer 
with Common Enables 

BU74HC365, BU74HC365F t;t, ~~:,, 1; :::i /If- t

CMOS 37..7-t-.I/1' //\-71 / 'f1\ ''J 7 y \.'9 o 

17·'J7°t::6191lm~J*la1..,zs•J, .:.ttstHi<li0)1':?-

·;rJi...f~-l%G1, G2t::cJ::IJ:::J/t-O-Jv~tti9 0 G1, G2 

O)iifii1Jt.f "L" O)~gt::l±l1Jt.i1' ;?--7-Jvt::f;>IJ i9tf, 

'' T tL IJ•-1J-r:· t "H" t t;t ~ t ~t±:: 1J !Jf~ 1' ::-- t:'- 11· ::--

7.. t:: t;t •Ji -r 0 5.R.ffl74Ls:;., 1; -;( t l1il t;~-Ti!!i~I!. mum 
~t-:iZ''*9o 
i~, ~~~~~ffn~d$(, ~ffl~HC:/~-Xtli 

~tt!Jf~ IJ, ~~~ff!JfSVO)~gt;t, LS-TTL IC~ j~Jt 

~~9 ~.:. t IJ~·l'~ i-r 0 

l~·'J'T-:.lt;t, ~~~9~1,i:DIP:$11'7°0)tilJ', MF(~.= 7 7 ''J 

t-) :$11' 7'tffl;fil. [., z ~ \ * 9 0 

BU74HC365/BU74HC365F are high-rate silicon gate 
CMOS 3-stage noninverting buffers. 

• •Jtfmi!f/Truth Table 

INPUT OUTPUT 

G1 G2 An Yn 

L L L L 

L L H H 

H x x z 
x H x z 

X : Don't Care 

Z : High Impedance 

• 9f.ff~-;j")i~/Dimensions (Unit : mm) 

BU74HC365 
19.4±0.3 

~] 
1 2 3 4 !i 6 7 8 ~7.6±0.3 

~"'.L ~ ~~ 
'°· +I or/ LJ-H I - ~ -§[~~~!i±~1 o.3~0 ·1 

~ t 2.54±0.3 I . . LJ 
17.78 ± 0.3 8'8 ±o.s 

BU74HC365F 

;ff li"""'61 
0 1.27±0.2 0.4±0.1 

tnj__ -
~r/IE3\=f~ 

JL0.3Min. 0 

• 1· Cl ·:; ? ~ 1 J1/f7 L./Block Diagram 
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5.R.Jfi IC/Standard ICs 

• ~M•*~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits~ Unit 

iii.!iliiS:: Vee -0.5-7.0 v 
J...1J~S:: V1N -0.5-V cc+0.5 v 
tfl :t.111tS:: VouT -0.5-Vcc+0.5 v 
J... :f.1f*jf ~ 1 ;f - t''iimt l1K ±20 mA 

tfl:t.1~1:~1;t- F11tmt loK ±20 mA 

tfl1Jiimt louT ±35 mA 

)11J'jf~mt Ice ±70 mA 

ffg:fjj!};; Pct 450* mW 

1*ff:i.lllt~liil Tstg -65-150 "C 
1J - Fi.ll/l: (10sec) h 300 oc 

• fft~llJfF5!k#:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits Unit Conditions 

11ti.!iliiS:: Vee 2.0-6.0 

.A tfl 1.11iff V1N, VouT 0-Vcc 

ihf'FiillJt.aWJ Topr -40-85 

.A:t.1.:i'l:..tlJ~rai 
Ir, 11 0-500 

J...1.1.:i'l:TIJl!ij'!l.i 

• l!l~rr:J~tt/Electrical Characteristics 

~mi~tt/DC Electrical Characteristics(Ta=25°C) 

Parameter Symbol Min. Typ. 

1.50 -

"1 v«"JL-J...1.1~S:: V1H 3.15 -

4.20 -

- -

CJ - v-"''JL- J...1J'lltS:: V1L - -

- -

1.9 -

4.4 -

"1 v«JL-tfl:t.J~S:: VoH 5.9 

4.18 -

5.68 -

- -

- -

CJ- v«JL-tfl:t.J".l!:f:E Vol - -

- -

- -

A.1.11'5AE l1N - -

)i!JJ!t?li.ilE Ice - -

260 

v -

v -
oc -

ns -

Max. Unit 
VccM 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

4 µA 6.0 

RDNrn 

BU74HC365/BU74HC365F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

-
VouT=0.1V or Vee 

- -0.1V 

- I lour I =20µA 

V1H 
loH=-20µA 

or 
V1L loH=-6mA 

loH= -7.8mA 

V1H 
lo=20µA 

or 
V1L loL=6mA 

loL=7.8mA 

Vee or 
-

GND lour=OµA 



5fl.ffl IC/Standard ICs 

• A 1 ·;17/1'1fijtt/Switching Characteristics (Ta=25°C, CL =50pF) 

Parameter 

:±l1J.:il:J:.1J' U: l' 1 J11i¥rai 

f~ii~Hlli¥rai 

Input An -+ Output Yn 

f~ii~Hl!i¥1'1.i 

Input An -+ Output Yn 

:±l 1J 1 ;/: - 7 Miirai 
- -
G1, G2 -+ Output Yn 

:±l1J 1 ;/:-:7°JL-lli¥rai 
- -
G1, G2 -+ Output Yn 

:±l1J T 1 A I - :7"JL-Pi¥rai 
- -
G1, G2 -+ Output Yn 

:±l1J-T1 AI-:7°Mi¥rai 
- -
G1, G2 -+ Output Yn 

.A.1J'.g:i: 

~fillil*!ffll'.g:i: 

• ilf~lmllm!/Test circuit 

Enable 
GT,G2 

OUTPUT 
y 

OUTPUT 
y 

Symbol 

tTLH 

tTHL 

tPLH 

tPHL 

tpzL 

tpzH 

tpLz 

tpHz 

C1N 

Cpo 

tPZL 

tPZH 

Min. Typ. Max. Unit. 

- 25 - ns 

- 7 - ns 

- 6 - ns 

- 60 - ns 

- 15 - ns 

- 13 - ns 

- 60 - ns 

- 15 - ns 

- 13 - ns 

- 76 - ns 

- 19 - ns 

- 16 - ns 

- 76 - ns 

- 19 - ns 

- 16 - ns 

- 96 - ns 

- 24 ns 

- 20 - ns 

- 96 - ns 

- 24 - ns 

- 20 - ns 

- 5 - pF 

- 57 - pF 

teu 
High Z-VoH 

tPHZ 

90% VoH 

High Z-VOL 

Fig. 1 A 1 "J 7 :..- ?!li¥11il!U'.itil1i:lf~ 

ftDNm 

BU74HC365/BU74HC365F 

Vcc(V) 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

-

-

Device 
Under 
Test 

Conditions Test circuit 

Device 
Under 
Test 

-

-

-

-

-

-

-

-

-

Any Output 

t 
SW Output 

1----+---'\IV'v--O--OA 

~I 
R,=1k!l 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 1 

-

-
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5JL1'1 IC/Standard ICs BU74HC366/BU74HC366F 

BU74HC366 
BU74HC366F 

"-'/7A.3A.7- ~"''/77(.-f~.1'- ~) 
Hex 3-State Inverting Buffer 
with Common Enables 

BU74HC366, BU74HC366F ,;1:, ~ ~:;, ') :::i /If - 1-

CMOS 3 7.. 7- - 1-1 / 1\- 7- 1 / 'f 1\ ·y 7 7 "Z' To 

1~~7~6@~f~~~-r~~. ~ti~~~~~1*-

7Jt.-f~-i}G1, G21:J::fJ:::J/ 1-i:J-Jt.-~ti:l:To G1, G2 

~ftflnti "L" ~~~';:::±J1Jtf 1 *- :iJt.-1: Id: fJ :I: "tti, 

~'ThiJ'-nl:'t "H" t ld:.Q t~:±l1J:lf~1 / l:::"-:$f/ 

7..1: Id: 11*;-0 5.R • .m 74Ls ::.. •J - :At l<il i;~.:rilf~. mtim 
ft-:iT~':l:To 

* t;::' ID1'F~ibil~l±:~[Hl :IJ~·a;. < ' j)'LJf.17 4HC:;, IJ - 7..' t Ji 

:fltt:IJ~·if.>fJ, ~iiji~)±::IJf5V~~~l;I:, LS-TTL ICf~t~ 

~~IDT .Q ~ t :IJf"Z' ~ :I: To 

J~"'J''r-:/,;I:, ~~891d:DIP1117~1i:IJ', MF(~.=. 7°5"'J 

1-) 917t.ffl;'i! ~T~':l:To 

BU74HC366/BU74HC366F are high-rate silicon gate 
CMOS 3-stage noninverting buffers. 

• llJliitf/Truth Table 

INPUT OUTPUT 

G1 G2 An Yn 

L L L H 

L L H L 

H x x z 
x H x z 

X : Don't Care 

Z : High Impedance 

• ?f.ff~-f'~lill/Dimensions (Unit : mm) 

BU74HC366 
19,4±0.3 

~] 
1 2 3 4 5 6 7 8. I '"''i I 

d co.L ~ " 
~[+1~r-~1+1 Ff...: +I ~ l___l<I: 
'¢. "' . "' 0' 
..... 005+01 0.3'.lo. 

~ t2.54±0.3 1 · - . LJ 
l7.78 ± 0.3 8.8±0.6 

BU74HC366F 

"' 0 
+I 
~ 

10.0 ±0.3 

161514131211109 

~o 
12345678 

5 f~~lt""""'1 
0 1.27±0.2 0.4±0.1 

"'l-- ~ 
~r;E=h·=f~ 

_jL 0.3 Min. o 

• 7a ·:; ? /j 1' "'? 'f 7 k/Block Diagram 
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$JUD IC/Standard ICs 

• ~it<.t:C::k~~/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

'IUi!~EE Vee -0.5-7.0 v 
A.:tJ~EE V1N -0.5-Vcc+0.5 v 
i±l:tJ11EE VouT -0.5-Vcc+0.5 v 
A.1J1j~~1;t- F'lli:lm l1K ±20 mA 

i±l:tJ~~~1;t- Ftim loK ±20 mA 

i±l:tJ11im louT ±35 mA 

)l!Jlttim Ice ±70 mA 

ff~fi~ pd 450* mW 

fj:(.f)M,Jl~llfl Tstg -65-150 "C 

'J - F5M.ll (1 Osec) h 300 "C 

• tt:~llJfF!Jd4/Recommended Operating Conditions (Ta=25'C) 

Parameter Symbol Limits 

~i!i!~EE Vee 2.0-6.0 

A.:±ltJtEE V1N, VouT o-Vcc 

llJ1'F5M.lliBllfl Topr -40-85 

A.:tJ:li:..tlJll;lf'ai 
A.:tJ:li:l'IJ P~f'ai 

t,,t, 0-500 

• 11~1'19%11/Electrical Characteristics 

j~jJlt%1i/DC Electrical Characteristics (Ta=25'C) 

Parameter Symbol Min. Typ. 

1.50 -

"1 i,....-..;·JvA'tJtEE V1H 3.15 -

4.20 -

- -

ci - v«Jv A. tJtl± V1L - -

- -

1.9 -

4.4 -

1\1 v-"''Jvi±ltJtEE VoH 5.9 -

4.18 -

5.68 -

- -

- -

ci- v«Jv:±ltJ~I± VoL - -

- -

- -

.A.tJfiilit: l1N - -

ilHtflilit: Ice - -

Unit Conditions 

v -

v -

"C -

ns -

Max. Unit 
VeeM 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

:±;0.1 µA 6.0 

4 µA 6.0 

ftDNm 

BU7 4HC366/BU7 4HC366F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -o.w 
- I louT I =20µA 

-
VouT=0.1V or Vee 

- -0.1V 

- 1 louT I =20µA 

V1H 
loH=-20µA 

or 

V1L loH= -6mA 

loH=-7.8mA 

V1H 
lo=20µA 

or 

V1L loL=6mA 

loL =7.8mA 

Vee or -

GND louT=OµA 
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5JUll IC/Standard ICs BU74HC366/BU74HC366F 

• .A~ ·:1 7 / ~!Mtt/Switching Characteristics (Ta=25°C, CL =50pF) i'. 
I -. 

Parameter Symbol Min. Typ. Max. Unit. Conditions Test circuit 
Vcc(V) 

i - 25 - ns 2.0 

l:ll1nt_t IJ, .lL"f IJ 11\i!lll 
trLH 
trHL - 7 - ns 4.5 - Fig. 1 

- 6 - ns 6.0 

- 56 - ns 2.0 
{iililiill\illl 

tPLH - 14 - ns 4.5 - Flg.1 
Input An .... Output Yn 

12 6.0 - - ns 

- 56 - ns 2.0 
iiiM~ii~r .. i 

tPHL - 14 - ns 4.5 ~ Fig. 1 
Input An .... Output Yn 

12 6.0 - - ns 

- 76 - ns 2.0 
l:ll;l:J 1 *-'1J~P\il'lll 
- - tpzL - 19 - ns 4.5 - Fig. 1 
G1,· G2-+ Output Yn 

16 6.0 - - ns 

- 76 - ns 2.0 
l:ll1J1 *-'1J~ll\illll 
- - tpzH - 19 - ns 4.5 - Fig. 1 
G1, G2 .... Output Yn 

16 6.0 - - ns 

- 96 - ns 2.0 
l:ll1l71' .:u-'1J~~rm 
- - tpzL - 24 - ns 4.5 - Fig.1 
G1, G2-+ Output Yn 

20 6.0 - - ns 

- 96 - ns 2.0 
l:ll1:J7"1' AI-'1JL-ll\i!Li 
- - tpHz - 24 - ns 4.5 - Fig. 1 
G1, G2-+ Output Yn 

20 6.0 - - ns 

A.1:13• C1N - 5 - pF - - -

~iillii;'il8113A Cpo - 57 - pF - - -

• llJ!li!IMll/Test circuit 

INPUT A0 GND Any Output 
Device t Under 
Test 

OUTPUT Y0 Vo.. 
tllH 

Enable 
Vee 

Gf,G2 

Vee 

OUTPUT Output SW 
A y High Z-V .. Device R,,=1k0 

Under 

~I r Test 
A: t,.,,.t,.._ 
8: t,,~ i,.,.. 

v"' 
OUTPUT High Z-V.._ y 

Fig. 1 A1 ·:;7-/1'Hiftl'.1Eiltm 
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~JUD IC/Standard ICs BU74HC367 /BU7 4HC367F 

BU74HC367 
BU74HC367F 

"- '/ 7 .A 3 .~.-;:-- ~ .1( '/ 7 7 (/ :..---1' :,....1(- ~) 
Hex 3-State Noninverting Buffer 
with Common Enables 

BU? 4HC367' BU? 4HC367F 'j:' ~ ~ ~ 1) ::i / If - !

CMOS 3 'A7- l-..1 /1/J\-71 /? J\ ''J 7 -Pl'9 o 

17·'J7't:61Bl~~~ill/n'*9o 1-*-:7'1i..f~~G1, 

G2 ,;1:, -t tL-ftL 4 IID~t 2 IID~t:~iiO)IID~tMIOC t f.t-:i 

-r~ '{d::.1'1>, 4 t: ·') t-0)7- 9-0)ffilJOOt:ii t., "l~'* "9 o 

GA :1J ;lf"L"O)~~I: t±I :1J ff 1 * -7 }(.. ': t.t f) * 9 b~, 
"H" I: f.t .Q c t±I :1J 'j:~ 1 / t:' - :$!/'At: f.t IJ;I: 9 o )f!Jf:l 

74LS ~·J-'A'cl<i.lt5Ylti-T-i!1ic~. •tm~'b-:in'*°to 

:!; f;;, lhf'F~ibii1!IEEiB!ttWJ1' <, 511.ffl 74HC ~ 1) - 'A' t 

E:flttn~·ili> IJ, ~ibii~EEtJf 5V O)~~';I:, LS-TTL IC H!i 

ti~lh9 Q z.. t tJfl_' ~ * "9 0 

H·'J 'T- :;,;1:, ~$(1'gl'J: DIP 91 :fO)li fJ•, MF ( ~.::. 7 

7·'J 1-) 91:t'bffl~L,n'*9o 

BU74HC367/BU74HC367F are high-rate silicon gate 
CMOS 3-stage noninverting buffers. 

• •J.tfiH!f/Truth Table 

INPUT OUTPUT 

G" An Yn 

L L L 

L H H 

H x z 
X : Don't Care 

Z : High Impedance 

• ~Ht~".t>i~/Dimensions (Unit : mm) 

BU74HC367 
19.4±0,3 

~] 
1 2 3 4 5 6 7 8 76±03 

~n~~?.~, R.1~, 
;tj_ ~2.54±0.3 1 · - . LJ 
"' 1-,7.78±0.3 8.8±0.6 

BU74HC367F 
10.0 ±0.3 

§ ~[i~::,:::J1 
12345678 

;~lt""""11 
0 1.27±0.2 0.4±0.1 

"'l-- ~ 
~r-1E3\=i~ 

JLo.3Min. 0 

ftDHm 265 
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5Jl.A1 IC/Standard ICs 

• ~it<f:Ai::k~*'&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~i.!i!~J± Vee -0.5-7.0 v 
.A.1.J~J± V1N -0.5-Vcc+0.5 v 
lfl1.ltl± VouT -0.5-Vcc+0.5 v 
.A.1.J1¥~'.Sf1:it- F~illt l1K ±20 mA 

lfl1.JW~'.Sf 1 :it- F~illt loK ±20 mA 

lfl1.l'll!it louT ±35 mA 

)ll!Jf~illt Ice ±70 mA 

~g~:Sli: pd 450* mW 

1¥#i.!ilJUell!I Tstg -65-150 "C 

1) - i'').!i\lf (1 Osec) h 300 "C 

• :t!MH1Jfl:5'kf4/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits Unit Conditions 

11!;).!l!~J± Vee 2.0-6.0 

.A.l:l:l1.ltl± V1N,VouT 0-Vcc 

lb1'FiJi;iJ!UUII Topr -40-85 

.A. 1.J :ll:J:.1 J fli¥r.i 
t,, t, 0-500 

.A.1.l:ll:T1Jfli¥r.i 

• 'll~rr:J~tt/Electrical Characteristics 

~~~tt/DC Electrical Characteristics(Ta=25°C) 

Parameter Symbol Min. Typ. 

1.50 -

1\1 v"Jv.A.1J~I± V1H 3.15 -

4.20 -

- -

i::i-v"Jv.A.1.J'll!I± V1L - -

- -

1.9 -

4.4 -

1\1 v-"''Jvlfl1.Jtl± VoH 5.9 -

4.18 -

5.68 -

- -

- -

i::i- v"JL-lfl1.J~I± VoL -

- -

- -

A.:t.J'lli~ l1N - -

iilll\''lli~ Ice - -

266 

v -

v -
"C -

ns -

Max. Unit 
VccM 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

4 µA 6.0 

RDNrn 

BU74HC367 /BU74HC367F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =2oµA 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

V1H 
loH=-20µA 

or 
V1L loH=-6mA 

loH= -7.8mA 

V1H 
lo=20µA 

or 

V1L loL=6mA 

loL =7.8mA 

Vee or -

GND louT=OµA 



~JUH IC/Standard ICs 

.7. 1·:;7- / ?'Mtt/Switching Characteristics (Ta=25°C, CL =50pF) 

Parameter Symbol Min. Typ. Max. Unit. 

- 25 - ns 

:±111 .ll:J: I) , :11:1' IJ ~rai 
tTLH 

- 7 - ns 
tTHL 

- 6 - ns 

- 60 - ns 
f~iiilU!~flll 

- tPLH - 15 - ns 
Input An -+ Output Yn 

- 13 - ns 

- 60 - ns 
f~iiilUimrai 

- tPHL - 15 - ns 
Input An -+ Output Yn 

- 13 - ns 

:±1111 * -::l'Jv~rai - 60 - ns 
- -

ENABLE G1, G2 -+ Output tpzL - 15 - ns 
-
Yn - 13 - ns 

:±1111 *-'11v~rai - 60 - ns 
- -

ENABLE G1, G2-+ Output tpzH - 15 - ns 
-
Yn - 13 - ns 

:±1117'-r :A.I-:7'1i..~rai - 80 - ns 
-

ENABLE G1, G2 -+ Output tpLz - 20 - ns 

Yn - 17 - ns 

:±111T1' A I - :7'1i..~rai - 80 - ns 
- -

ENABLE G1, G2-+ Output . tpHz - 20 - ns 
-
Yn - 17 - ns 

.A11:g:a C1N - 5 - pF 

~1illi~W:gI Cpo - 57 - pF 

• illlllEliHH'll/Test circuit 

INPUT A, GND 

OUTPUT Y, VDL 

Enable v cc 
Gf,G2 

OUTPUT 
y High Z-V,, 

v,, 

OUTPUT High Z-V" y 

Fig. 1 :A. 1 ·;1 7 / ·nl'ttlllU:li::iBiif~ 

RDHm 

BU74HC367 /BU74HC367F 

Conditions Test circuit 
Vcc(V) 

2.0 

4.5 - Fig. 1 

6.0 

2.0 

4.5 - Fig. 1 

6.0 

2.0 

4.5 - Fig. 1 

6.0 

2.0 

4.5 - Fig. 1 

6.0 

2.0 

4.5 - Fig. 1 

6.0 

2.0 

4.5 - Fig. 1 

6.0 

2.0 

4.5 - Fig. 1 

6.0 

- - -

- - -

Any Output 

Device 

t Under 
Test 

Vee 

Output SW 
A 

Device R,=1k0 
Under 

'] r Test 
A: tPLZ• tPZl 

8: tPHZ• tPZH 
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~fl.JJJ IC/Standard ICs BU74HC368/BU74HC368F 

BU74HC368 
BU74HC368F 

"- ·:1 7 :7.. 3 :7.. 7" - ~ .1 '\ ·:1 7 7 ( -1 ;..- .1 '\ ~ ~ ) 

Hex 3-State Inverting Buffer 
with Common Enables 

BU74HC368, BU74HC368F IJ:, ~ Jl :/ IJ :::J /If - t

CMOS 3 7..7- t-//1' //\-7-f /?'1\ .. 177'1!9o 

17-·:.17"1:6 @~>a'.pqi\lt.,n'*9o 1' *-:iJvi~~ G1, 

G2 IJ:, -t:ti-f:tl.4@~t 2@~1:~ii0:>@~#4nxtf.l:-:i 

n'{dd1>, 41:::'·;1 t-0:>7-9**0:>ili1JmJl:ilVn'*9o 

G ).. 1J tf"L"O)~.g-1: :±1tJtf1' * - 7Jv1: t..: fJ ;!: 9 tf, 

"H" I: t.i: .Qt :±ltJ IJ:~1' / 1:::0 -11'/ 7.. 1:t..: fJ ;!: 9 o )fl.ffl 

74Ls ::,. 1J - 7..' t Iii.I l5iliti-Ti!rfii', .ftlliH ti -:in'* 9 o 

* t.:, il.Jf'Fiiiliil±~tmtfl1' <, jflffl 74HC ::,. IJ -::i: t 

1l:ll1itfi11>fJ, iiiliil±if5VO)~.g.1;1:, LS-TTL IC >a'.ml 

tll~il.J9.Q;:: tifl!'fs ;1;9 0 

l'f·;1 Jr-VIJ:, ~$9~f.i: DIP 91' /O:>IU', MF ( ~ .=. 7 

7·;1 t-) 91'7'tiffl;lil;Vn'*9o 

BU74HC368/BU74HC368F are high-rate silicon gate 
CMOS 3-stage noninverting buffers. 

• •Jlfiil/Truth Table 

INPUT OUTPUT 

G An Yn 

L L H 

L H L 

H x z 
X : Don't Care 

z : High Impedance 

• 9i-Jf~-t"~(ijl/Dimensions (Unit : mm) 

BU74HC368 19.4 ± 0.3 

~] 
12345678 n I 

~[~~~f~~ JB=p .... "' · I -h o' 
" o o.5±0.1 LJ o.3 :t · 

(!;J t2.54±0.3 I 
r<i 

17.78 ± 0.3 8·8 ± 0·6 

BU74HC368F 
10.0 ± 0.3 

~[(~~~,:~:) 
12345678 

;~lr""i 
0 1.27±0.2 0.4±0.1 

"'F.t ~ "' 0 
0 JJE3\=t;t'. 

Jl_ 0.3 Min. o 

• 7·0 ·;1 ? ~ 17? 7.L../Block Diagram 
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$)\}ti IC/Standard ICs 

• .eMil::k~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

11»11tll: Vee -0.5-7.0 v 
A.:tJ•a: V1N -0.5-Vcc+0.5 v 
t±l 1J'~ll: VouT -0.5-Vcc+0.5 v 
A'1J1li!il $( 1 :it- F11tmt l1K ±20 mA 

t±l :h~'.t $( 1 :it- FTlmt loK ±20 mA 

t±l :tJ11mt louT ±35 mA 

illlft11lt Ice ±70 mA 

ffgtft~ pd 450* mW 

1li!#i.llJl~llll Tstg -65-150 "C 

'J - Fi.llll (10sec) TL 300 "C 

• :tft'l@llJfF;fd4:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits 

TRi.!ii•ll: Vee 2.0-6.0 

A. t±l :tJ 111l: V1N,VouT 0-Vcc 

lh11'i.llllifillll Topr -40-85 

A. :tJ .:i'l:J: 1 J Pil'rai 
Ir, 11 0-500 

A. :tJ.:i'l:"'F •J Pil'rai 

• ~~e9~~tt/Electrical Characteristics 
Rilf!Mit/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. 

1.50 -

/\1 v«JvA.:hTlll: V1H 3.15 -

4.20 -

- -

o- v-"'JvA.:h~ll: V1L - -

- -

1.9 -

4.4 -

"1 v-""Jvt±ltJ•a: VoH 5.9 -

4.18 -

5.68 -

- -

- -

o- v«Jvt±l:h~ll: VoL - -

- -

- -

A.:tJ~iJil: •llN - -

5i!!'i':~5Jil: Ice - -

Unit Conditions 

v -

v -

t -

ns -

Max. Unit 
VcdV) 

- 2.0 

- v 4.5 

- 6.0 

0.3 2.0 

0.9 v 4.5 

1.2 6.0 

- 2.0 

- 4.5 

- v 6.0 

- 4.5 

- 6.0 

0.1 2.0 

0.1 4.5 

0.1 v 6.0 

0.32 4.5 

0.32 6.0 

±0.1 µA 6.0 

4 µA 6.0 

RD Nm 

BU74HC368/BU74HC368F 

Conditions 

V1N (V) 

-
VouT=0.1V or Vee 

- -0.1V 

I louT I =20µA 

-
VouT=0.1V or Vee 

- -0.1V 

- I louT I =20µA 

V1H 
loH=-20µA 

or 
V1L loH=-6mA 

loH= -7.8mA 

V1H 
lo=20µA 

or 

V1L loL=6mA 

loL=7.8mA 

Vee or 
-

GND louT=OµA 
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5JLIJJ IC/Standard ICs 

A -( "/ 7- / ?!!ij:tt/Switching Characteristics (Ta=25°C, CL =50pF) 

Parameter 

t:I:\ 1:nt.t I) ' .i'CF I) ~r .. i 

i~iii!U~~flll 
-

Input An -+ Output Yn 

ii<:iiil.~~r .. i 
-

Input An -+ Output Yn 

w111 :t--711.-~r .. i 
- -

ENABLE G1, G2 .... Output 
-
Yn 

t:l:\1J1:?--7Jv~flll 
- -

ENABLE G1, G2-+ Output 
-
Yn 

t:1:11J-T1 ;u-·J"1i.-~r .. i 
- -

ENABLE G1, G2-+ Output 
-
Yn 

t:1:11J-T1 .:l:I-711.-ni\'r .. i 
- -

ENABLE G1, G2-+ Output 

Yn 

.A:t.J~• 

~flllipqllfl~• 

• iJlllJEmllllll/Test circuit 

270 

INPUT A0 

Enable 

GT,G2 

OUTPUT 
y 

OUTPUT 
y 

Symbol 

tTLH 

tTHL 

tPLH 

tPHL 

tpzL 

tpzH 

tpLz 

tpHz 

C1N 

Cpo 

Min. Typ. Max. Unit. 

- 25 - ns 

- 7 - ns 

- 6 - ns 

- 56 - ns 

- 14 - ns 

- 12 - ns 

- 56 - ns 

- 14 - ns 

- 12 - ns 

60 - ns 

- 15 - ns 

- 13 - ns 

- 60 - ns 

- 15 - ns 

- 13 - ns 

- 80 - ns 

- 20 - ns 

- 17 - ns 

- 80 - ns 

- 20 - ns 

- 17 - ns 

- 5 - pF 

- 57 - pF 

11'----GND 

t"" 

RDHm 

BU74HC368/BU74HC368F 
I ~ 

I 

Conditions Test circuit 
Vee (V) 

2.0 

4.5 - Fig. 1 

6.0 

2.0 

4.5 - Fig. 1 

6.0 

2.0 

4.5 - Fig. 1 

6.0 

2.0 

4.5 - Fig. 1 

6.0 

2.0 

4.5 - Fig. 1 

6.0 

2.0 

4.5 - Fig. 1 

6.0 

2.0 

4.5 - Fig. 1 

6.0 

- - -

- - -

Any Output 

Device r Under 
Test 

Vee 

Output SW 
A 

Device R,=1k.O 

r~,~ 
Under 

~I Test 

B : tPHZ• tPZH 



5JLJJ.I IC/Standard ICs 

BU4000B ~ •J-;(jt3fim~ 
BU4000B~ 1) - ;(t;t, ~~II. 11HlJUtt.J ~ ~~~ C: T .Q 

CMOS IC1'To 

ibi'F~iliiiil!:l±:lM!lffJ1;: <, jfl.ffl4000B~ 'J -::z:' C:B:tltt:lf 

®IJ, ~iliii~/If.>S'5VO)~i,-!;t, LS-TTL IC~i~Hi!IHJJT 

.Q;:: cfJfl''f! :l:To 

/\·;;?"-~!;!:, ~$9'iJ{i:DIP$11/0)lif.>>, ~.=.77·;; t

(MF) $11/tffl;§;l.,H't9 o 

·~:61: 

1) ilblll•~:t.J 1' ct> .Q 0 

2) iJJf'F~iJiii~/If.lfJ1;:~ 'o 
3) A:1J1 /t:"-~f/_Af.>S'jl1ij~\o 

4) il1ii 7 J7 / J7 rJ "' 1' ct> .Q 0 

5) L-TTL2)..:1J, LS-TTL1 )..:t.J ~ ~tU~ibl' 'f5 .Qo 

• tet-.h1t:;k:'.lE~/Absolute Maximum Ratings (Ta=25"c) 

Parameter Symbol Limits 

~i!i!~f:E Voo 18 

A'fJ~f:E V1N -0.3-Voot-0.3 

~!f~:ijj'k Pd 450(DJP, MF;lt;il)* 

f¥H:i.!il.Jfl'ffll!I Tstg -55-150 

The BU4000B series consists of low-voltage and low
power consumption CMOS IC, 
The voltage range of the operating power supply is so 
wide as compatible to the general-purpose 40008 
series. 

With a supply voltage of 5V, LS-TTL IC can be directly 
energized. Available packages include the standard DIP 
type and the mini flat (MF) type. 

•Features 

1) Low-power consumption 
2) Wide voltage range of operating power supply 
3) High input impedance 
4) High fan out 

5) L-TTL 2 inputs and LS-TTL 1 input can be directly 
energized, 

Unit 

v 

v 

mW 

·c 

• ~U@llJfj:~{!l:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits 

~i!i!~f:E Voo 3-16 

.A.:tJ~f:E VIN 0-Voo 

i!Ji'Fi.!11.lfl'ffll!I Topr -40-85 

• 'l~IY-J~ttllUl/Electrical Characteristics 

30 

f5 
~ 

~20 ,_ 
z 
UJ 
a: 
!§ 15 
0 

" z 

~ 10 
::> 
a. ,_ 
::> 
0 

Voo=15V v 
l_ 

L Voo=lOV 

IL 
k 0 

0 

Voo= 5 y 
10 15 20 

OUTPUT VOLTAGE Vour (V) 

B Type 
Ta=25t 

25 30 

RD Nm 

Unit 

v 
v 
·c 

60--------~---~ 

OUTPUT VOLTAGE : Vout (V) 
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~fl.JO IC/Standard ICs 

B Type B Type 

10 15 20 25 
OUTPUT VOLTAGE : Vour (V) 

30 10 15 20 25 
OUTPUT VOLTAGE:Vour (V) 

30 

!1 24 
B Type 1500 

; 

20 

-· 
I VDo=15V 

Voo=15V [LBS~:¥-1 40'C 
(,r 5 'C 
l\/-40'C 

1000 

Voo=li 
10~ 

85'C 25'C 

500 17 111 
Ji wu; 

/ 
_/ -~ 

::;,::::::: 

40'C 

Voo=~ 
-5'C 
-40'C 

~~'C 25'C 

140'C -5·c 

~r li\. 
4 6 8 10 12 10 100 1000 

INPUT VOLTAGE: V1N (V) LOAO CAPACIT ANOE: CL (pF) 

1500 I II ![ill 1500 Jill 'aJJiir 
Voo=15V 

Voo=SV 
1000 

Ii 

v lOV 

7 J7 v 2' 
];7,.-

.J.-1-' ~ 

~ 

lOV 
./ 

k rm ......;.- --- j; 

0 
n 

10 100 1000 10 100 1000 
LOAO CAPACITANCE: CL (pF) LOAD CAPACITANCE: CL (pFJ 
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511.Jft IC/Standard ICs 

1500 

] 
i lL 

~~ 
"'5 1000 1-++-H-++t--+-+-++-H-++t--+-+-++-H+H 
5.J 
~g 
!5iS 

I* 5001-+++1-+l+--+-l--+++l-+l+--+-i-+-++++.w 
If~ Voo=SV 

1--+-+-++#+--~t-+-+-+-+++++--+-~~ 
J..-- ~ 15V 

l 
10 100 1000 

LOAD CAPACITANCE: CL (pF) 

BU4013B 

~ v v 
~ 

0L-50pF' 

I 
0 

5 10 15 
SUPPLY VOLTAGE:Voo(V) 

BU4013~ ~ 

t-+-t-+-+-t--+-t-+--t-+-+-t-+-t-+-+l ,...-2-V~ol1Jv 
lm l"':lk 

Y!=H 

10 100k JM 
CLOCK FREQUENCY: f#(Hz) 
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}JI.JD IC/Standard ICs 

BU4016B ? ? y f''J77CJ .A 1·.:t7 
Quad Analog Switch 

• ~~'1'~~/Dimensions (Unit : mm) 

BU4016B ti, 41EJ~O)~.:i'.l:Gf.:){j/1J(<;Jyj-CJ?.A1·;;7 

"t"9o 

::J/ 1-Cl-JvA.1.J (CONT)~ "H" v«Jvl:9.Q t, .A1 ·;; 

7-A.ili:t.J~~. Cl-1/~-§/.A (ON~~) ~~~. 

"L" v«Jvl:9.Qtl\11/t:0 -§/.A (OFF~~) 1;::~ 

I) ;t 9 0 

77-Cl ?, 7'./~ M~~O).A1 ·;;7 :..-?, 7- 3 ·;;J~;fl'~IDi.J 

IEJ~t GT~IJ.l'fl"t"~:t9o 

BU4016B is a quad analog switch with 4 independent 
circuits. 

·~:l!i: 
1) ~)j!jj\1'~1.J ""(:'iii> .Q 0 

2) IJ.Jf'F'~)Jjj!~)±:fJfJZ:~ 'o 
3) A.1.J 1 / t:"- §/.A fJ~-~~ 'o 

•Features 
1 ) Low consumption power. 
2) Wide range of operating power supply voltage. 

3) High input impedance. 

• lleMlil::k:iEm/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits 

11!:1.!i!liEE Voo -0.3-+18 

~:gm9<: pd 450* 

ibf'i'~JliBOO Topr -40-85 

fj#~JliBOO Tstg -55-150 

.A :tJ'lliEEiBOO V1N -0.3-Voo+o.3 

BU4016B 

19.4±0.3 

• 7· Cl '/ ? ~ 1J7?'7 A/Block Diagram 

Unit 

v 
mW 

"C 

"C 

v 
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)JI.Ill IC/Standard ICs 

• !ljtrr:J~tt/Electrical Characteristics 

mt};lf~tt/DC Electrical Characteristics (Ta=25't) 

Parameter Symbol Min. Typ. 

3.5 -

:::i;....1-[J-Jv111 v-"Jv V1H 8.0 -

.A1J~Jx: 
13.0 -

- -

:J/ l-[J-Jv[J-v'XJv V1L - -

.A1Jill± - -

:,... 1-[J-JvJ\1 v/'\'Jv.A1Jt)llf l1H - -

:,... 1- [J-Jv[J-v'XJv.A1Jt)llt l1L - -

- 800 

ON !!:lit RoN - 280 

- 180 

- 50 

ON f!:litii~ ~RON - 20 

- 10 

- -

m>ti%!i'lt:'!lmc loo - -

- -

- -
7-1>/:f.JvOFF 1J-:7'!15Jii loFF 

- -

Max. 

-

-

-

0.9 

0.9 

0.9 

0.3 

-0.3 

-

660 

400 

-

-

-

1.0 

2.0 

4.0 

0.3 

-0.3 

.A 1' ·;; 7 / ?~tt/Switc!1ing Characteristics (Ta = 25'C) 

Parameter Symbol Min. Typ. Max. 

- 15 -

ifriUU~ll\f rai tPLH - 12 -
IN->OUT tpHL 

- 10 -

- 40 -

i~iMiUJ;ll\ff!.i 
tPHZ 35 -

CONT->OUT 
- 30 -

- 40 -

i~iM~:@;ll\frai 

CONT->OUT 
tPLZ - 35 -

- 30 -

- 60 -

i~iM~:@;ll\frai 
tpzH - 20 -

CONT->OUT 
- 15 -

- 60 -

i~iM~:@;ll\frai 
tpzL - 20 

CONT-> OUT 
- 15 

:70:Al--:7 
CT - -80 -

(2 7- -1> /:f.Jvrai) 

l\DHm 

Unit 
Voo (V) 

5 

v 10 

15 

5 

v 10 

15 

µA 15 

µA 15 . 

5 

0 10 

15 

5 

0 10 

15 

5 

µA 10 

15 

15 
µA 

15 

Unit 
Voo (V) 

5 

ns 10 

15 

5 

ns 10 

15 

5 

ns 10 

15 

5 

ns 10 

15 

5 

ns 10 

15 

dB 5 

BU4016B 

Conditions Test Circuit 

- Fig. 1 

- Fig. 1 

V1H=15V Fig. 1 

V1L =ov Fig. 1 

V1N=Voo/2, RL =10k0 Fig. 2 

V1N=Voo/2, RL =10k0 Fig. 2 

V1N=Voo or GND -

V1=15V, Vo=OV 
Fig. 3 

V1=0V, Vo=15V 

Conditions 
Test 
Circuit 

RL =10kO, CL =50pF Fig. 4 

t±l :IJ "H" to "High Z" 
RL=1k0 Fig. 5 

CL =50pF 

t±l:IJ "L" to "High Z" 
RL=lkO Fig. 6 
CL =50pF 

t±l:IJ "High Z" to H" 
RL=lkO Fig. 5 
CL =50pF 

t±l:IJ "High Z" to "L" 
RL =1k(l Fig. 6 
CL =50pF 

Vss=-5V, RL =1k0, 
Fig. 7 

CL =50pF, f=lMHz, *1 
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5.R.Jfi IC/Standard ICs 

Parameter Symbol Min. Typ. 

71'- l'Alv- FT - 140 

.iE53ii.11i~$ D - 0.16 

/\:tJ~!i!( ::i ::.-- ~ o-1v/\1J) Cc - 5 

/\1J~ili(:7.1·y71/0) Cs - 5 

,., D ~ _,., _ VOUT1 
*1 "' A r "' CT-20iog10 VouT2 

*2 71'- I' ;\Jv-: 2010910 VVOUT =-50dB t t.,:'f,~jJJi!!Ji: 
IN 

• iJlg~reil!~/Test Circuits 

276 

~---4>------Voo 

v,. 

l/O O/lo----+--V0 

CONT 

V'" -C·V 0 ;i; 0.9 V00 

Vil T: V0 "'0.1 V 00 

r--------------~ 
I \ 
I 
I 

1 

2 
1/0 0/1 

CONT 

\ 

\ 
\ 

\ 
\ 

Fig. 3 7-"" /.::j<.JJ,OFF IJ -7lli:ilif 

Max. 

-

-

-

-

naNrn 

BU4016B 

Unit Conditions Test Circuit 
Voo M ' 

kHz 5 Vss- ~,RL-1kO, Fig. 8 CL =50 , *2 

% 5 Vss- -c5V, AL -1kil, Fig. 9 CL =50pF 

pf 10 f=1MHz -

pf 10 f=1MHz -

~-----Voo 

~-+--01/0 0/ln-----~ 

r CONT 

( v,. ) R0,=10x --1 (kn) 
Vour 

Fig.2 ONf!!;tit RoN=10x(~- 1) (kQ) 
VouT 

I~ 



~.R.ffl IC/Standard ICs 

Voo 

IN 
IN 

1/0 0/1 

CONT 
R, IC, OUT 

------V,, 

CONT 

1/0 0//0--+-~ 

r OUT 

CONT 

m 

~---.>----Voo 

CONT 
1/0 0/10-----' 

CONT 

naNm 

50% 50% 

90% 
50% 

50% 50% 

50% 

BU4016B 

277 
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iFLJO IC/Standard ICs BU4016B 

.~------- V00 = +5V V00 =+5V 

.------01/0 0;1n-----

CONT 

V,. = -5V 
V,.=-!JV 

Fig. 7 ?CA I--? Fig. 8 7-f - l'AJL--iJUlt$ I• 

~-------V00 =5V 

.------+--0 1/0 0/1 n--_..__.,__, 

CONT 
5V,_, 

V,.=-5V 

Fig. 9 iE~ill~$ 
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$}I.JI:) IC/Standard ICs BU4066B/BU4066BF /BU4066BL 

BU4066B/BU4066BF 
BU4066BL 

? ? '/ I" 7'"f" a ?' ~ 1' '/ 7 
Quad Analog Switch 

BU4066B, BU4066BF, BU4066BL ,;1:, 4 @~30)~!1l:i'.L [., tc. 
51X1JJ<ilr7-c:i~l.::i.1 ·;;7-""C"t"o 

1 ;?..- -;J';v JdJ (CONT) f "H" v /'(Jv ': 9 .Q t' .7.1 ·;; 

TA~h~~c:J-1/~-g/;;i. (ON~~) ~~ij"~ 

l/A;'Jvl:t".Qt, /\11/~-11./.7. (OFF~~)':~ 

IJ*To 

BU4016B t~/:::J/J'\''f-j'Jv""C"t"t.f, BU4066B0)1Jt.Jf 

ON t~t1Uf1ft<, f~iU¥tttJ~-~~'O)""C" Ah~/3:0)1!if::A:~ 

< Ct1-3:To 
77-c:i?, 7'V'9Jvi§~0).7.1 ·;;7-/?, 7-:i ·;;J'\'11£~~ 

@~3 t [., T~IJffl""C" ~ 3: t" o 

BU4066B/BU4066BF/BU4066BL are quad analog 
switch with 4 independent cirfuit. 

• ~Jl~/Logic Diagrams 

CONT~ 

• :1CJ ·;; 711' 1 J7 ?"7 A/Block Diagram 

LF 

• *m-t~~/Dimensions (Unit : mm) 

BU4066B1--~~19~.4~±~0·~3~-' 

BU4066BF i---"s"'-. 7""'±"'-'o.3"-----' 

~1 il~:~::J 
1234567 

~t=~+=Vvi HA l::Jt::J I!)..::;. ~ 

...: 8 --i--+-- -W-
d 1.27±0.2 0.4±0.1 

BU4066BL~, ~-1_9.~5_±0~.1~~' 

2.0 R1.0 

1 3 5 7 9 111315 

MJBMam 
2 4 6 8 10121416 

fl>, 
tt=~. 

IfPE 
2.75±0.25 

DIP/MF 
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$JI.JI IC/Standard ICs 

• 11§111:11.*~~/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits 

111.1-.s: Voo -0.3-+18 

rF!f!Jt19':: pd 450* 

lbf1'ii./f1Allll Topr -40-85 

f*~ii./fCl!I Tstg -55-150 

.A:tJ•S:tfil!I V1N -0.3-Voo+o.3 

*Ta=25'tV...!..l:."t'~Jllt~tl~U, 1 't1:?;!4.5mW:tillt;~ 
BU4066BLU , 400mW 

• tHifro!Mt!t/Electrlcal Characteristics 

ii:)Jtft/DC Electrical Characteristics (Ta = 25"C) 

Parameter Symbol Min. Typ. Max. 

3.5 - -

/\-{ J.;"\JJ.,.A:tJ•s: V1H 7.0 - -

11.0 - -

- - 1.5 

o-J.;'XJ1'.At.J•S: V1L - - 3.0 

- - 3.75 

1\-f J.;"\J1' .At.Jfl!ffi l1H - - 0.3 

o-J.;'XJ1'A1.Jll)j( l1L - - -0.3 

- 150 600 

- 500 950 

ONmtt RoN - 200 600 

- 230 500 

- 180 280 

- 25 -

ON mtt'Uii~ .O.RoN - 10 -

- 5 -

7?/-1'Jv0FF - - 0.3 

IJ-711~ 
)off 

- - -0.3 

- - 1.0 

Mttrnil!I••~ loo - - 2.0 

- - 4.0 

A.:IJ~•<:::i;...~c-ivA.:IJ) Cc - 8 -

A.:IJ~•(:>.1 •y'TJ..:IJ) Cs - 10 -

Unit 

v 

v 

µA 

µA 

0 

0 

µA 

µA 

pF 

pF 

280 RDHIR 

BU4066B/BU4066BF/BU4066BL 

Unit . 

v 
mW 

'C 

'C 

V· 

11 

Conditions 
Voo (V) 

Test Circuit 

5 

10 - Fig. 1 

15 

5 

10 - Fig. 1 

15 

15 V1H=15V Fig. 1 

15 V1L=OV Fig. 1 

5 V1N=0.25V, RL =10k0 

5 V1N=2.5V, RL=10k0 

5 V1N=5V, RL =10k0 Fig. 1 

10 V1N=5V, RL =10k0 

15 V1N=7.5V, RL=10k0 

5 

10 
V1=Voo/2 Fig. 1 
RL=10k0 

15 

15 V1N=15V,VoUT=OV 
Fig.1 

15 V1N=OV, VoUT=15V 

5 

10 W=lloo or GND -

15 

- f=1MHz -
- f=1MHz -



5.R.111 IC/Standard ICs BU4066B/BU4066BF /BU4066BL 

A 1' ·~ 7;:,, ,-!Mi!/ Switching Characteristics (Unless otherwise noted, Ta = 25°C, CL = SOpF) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test 

Voo M Circuit 

- 20 - 5 
ffijl~}g~flll ti>LH - 12 - ns 10 AL =10k.0 Fig. 2 
SW IN-+OUT tPHL 

- 10 - 15 

- 40 - 5 
ffiiliD&~flll tPHZ - 35 - 10 

l±l:t.J"H'', "L"-+"High Z" 
Fig. 2 ns 

AL =10k.0 CONT-+OUT tPLZ 
- 30 - 15 

- 60 - 5 
f;i;;il~jg~llll tpzH - 20 - 10 

lfl:t.J"High Z-+"H", "L" 
CONT-+OUT tpzL 

ns 
AL =10k.0 Fig. 2 

- 15 - 15 

71'-tt:AJL-- FT - 0.7 - MHz 5 Vss= -5V, AL =10k.O, *1 Fig. 2 

.iE!li3B<~'*' D - 0.1 - % 5 Vss= -5V, AL =10k.O, *2 Fig. 2 

?llA r--? (CONT ~OUT) CTc - - 600 mVp_p 5 Vss= -5V, AL =10k.O, f=1MHz Fig. 2 

?llA r-?(2lT;-:.-:t-MIJ CT - 1 - MHz 5 Vss= -5V, AL =10k.O, *1 Fig. 2 

* 2 V1N : 5Vp-P Sine wave 

• iJ.l~l§llHil/Test Circuits 

r------.---- V DO .-------v •• 

1/0 O/lo--.--V0 ~-+--Ol/0 0/10----v.u, 

CONT 
R •• = 10 (~:UT -1) k(} 

R,= 10kO 

1 v.-,v. l 
Fig. 1 (a) .A:tl'ill±, 'ililll Fig. 1 (b) ON!Ui'i: 

1/0 0/1 

CONT 
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~JUf:I IC/Standard ICs 

~-------Yoo 

r----+--0 1/0 0/1 o---.----.. 

CONT 

1/0 0/1 0---+---' 

50% 50% 

--------Yoo 

282 

I ___ J 

Fig. 2(e) '7i:J:A. t--'7 

RDNID 

BU4066B/BU4066BF /BU4066BL 

1/0 0/1 n----

50% 50% 

Fig. 2(b) 1~iil~HJEIJ;\'r.,i (CONT--+OUT) 

-------- Y00 = 5Y 

_ ___, _ ___.., 1/0 O/I "----

CONT r 
Yss = -5Y 

Fig. 2(d) :iB$:i.lt~$, 7 -r - F:A.Jv-

-----01/0 0/1 n----

1ko, 
CONT 

Yss 

Fig. 2(t) ::J/ t-i:J-Jv IN--+OUT '7i:J:A. t--'7 



$}1.Jij IC/Standard ICs BU4051B/BU4051BF 

BU4051B 
BU4051BF 

Sch 7'7-D 7·-., Jv77°v? if /7:-., Jv77°v ?if 
8-Channel Analog Multiplexer/Demultiplexer 

BU4051 B, BU4051BHt, 8 T-\' ./ *Jt-(7)7'7Cl'1.A1 ·:; 

7 ~ 3 .A.:f:J(7)7-'V'9 Jt-f;S~--c:·:::i .:..- I- CJ-Jt-'t .Q 7'7CJ '17 

Jv-T:fv? "ttr? Jv-T:tv? "tl''t o 

ON/OFFl:f:l:f:J~J±:.l:U.f~ <, 7'7Cl'1.A1 ·:; -Trai(l)? Cl 

.A 1- - ? 1.f1ft < t.i: '? -r ~' * 'to 

BU4051 B/BU4051 BF are analog multiplexer/demulti
plexer which control a 8-chanel analog switch using 3-
input digital signals. 

• ~Jl~/Logic Diagram 

V00 (16) o-----~ 
INHIBIT (6) ,...._-----~ 

A (11) 
8 (10) 
c (9) 
Vss (8) 
v" ( 7) 0-----4---' 
x, (13) 0-------0-+-+-i-+--+--1-+~ 
x' (14) 0------iOt-+-i-+--+--1-+--< 
x, (15) 0-------l::;t-1-+-->-+-+___. 
x, (12) o--------c::o-+-->-+-+___. 

x, ( 1) o---------ei+-+-+--< 
x, (5) o---------iOt--1-+
x, (2) o---------~::1--1---,j 
x, (4) 0------------ICI--' 

• ~Jlim:~/Truth Table 

x 
COMMON 

INHIBIT A B c ON SWITCH 

L L L L XO 

L H L L X1 

L L H L X2 

L H H L X3 

L L L H X4 

L H L H X5 

L L H H X6 

L H H H X7 

H x x x NONE 

X : Don't Care 

• ~~~-1"~~/Dimensions (Unit : mm) 

BU4051B 
19.4±0.3 

~] 
"' 1 2 3 4 5 6 7 8 ~7.6±0.3 

o roL "I 

~[~l~.t~l~ ~ ~ +I "' l_l'<I: I ------h-~ ~ -,,±:, '·'"'·' 
~ L-2.54±0.3 

1 
.. LJ 

17.78±0.3 8·8 ± 0·6 

BU4051BF 

;~lt1"6'i "'I-- ~ 
~r;E:h.=f~ 

0 1.27±0.2 0.4±0.1 
_jL 0.3 Min. 0 

• 7CJ ·;;? 1i 17"?7 i\/Block Diagram 

CHANNEL 
IN/OUT 
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5Jl.Jfi IC/Standard ICs BU4051 B/BU4051 BF 

• i@~'.tii::k:iE~/ Absolute Maximum Ratings (Ta = 25°C) !· 
Parameter Symbol Limits Unit 

~ililtEE Voo-VEE -0.3-+18 v 

~f~~~ pd 450* mW 

!ibf'FiM.JUellII Topr -40-85 oc 

f*ff:)M,Ji:~llII Tstg -55-150 oc 

A.:tJ'llEE~llII V1N -0.3-V00+0.3 v 

• 'l~Ul~~tt/Electrical Characteristics 

~mt~tt/DC Electrical Characteristics (Ta=25'C, Vee=Vss=OV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 
Voo (V) 

5.5 - - 5 

/\1 f...-,-.;"Ji...A:tJ'iltEE V1H 7.0 - - v 10 -

11.0 - - 15 

- - 1.5 5 

[J-f...-A;Jf...A:tJ~EE V1L - - 3.0 
F v 10 -

- - 4.0 15 

I\-{ [..-A;"Jf,_A:fJ~i1it l1H - - 0.3 µA 15 V1H=15V 

[J- [..-A;Jf...A1:J~i1it l1L - - -0.3 µA 15 V1L =OV 

- - 1100 5 

ON mm RoN - - 500 0 10 -

- - 280 15 

- 25 - 5 

ON t!U.itiliiB~ ARoN - 10 - 0 10 -

- 5 - 15 

7"1'/-1'-Jf.. OFF - - 0.3 15 
loFF µA -

1J-:7~)HE - - -0.3 15 

- - 5 5 

~ii<J)i!IJ!f!li:).Jir loo - - 10 µA 10 V1=Voo or GND 

- - 15 15 
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~.R.m IC/Standard ICs BU4051B/BU4051BF 

7.1' ·;17-/~J'~f;t/Switching Characteristics (Ta= 25'C, VEE= Vss =OV, RL = 10kQ, CL= 50pf) 

Parameter Symbol Min. Typ. Max. Unit 

- 35 -

fii:iUl.2i£1!;\'rei tPLH - 15 - ns 
CHANNEL IN->OUT tPHL 

- 12 -

- 360 -

fii:ii~.2i£1!;\'r.i tPHZ, tpLZ - 160 - ns 
CONT-> OUT tpzH. tpzL 

- 120 -

- 350 -

fii:ii~l!Ea;\'r.i tpHz, tPLZ 
- 170 -

INHIBIT->OUT tpzH. tpzL 
ns 

- 140 -

:Rl:;l;::fii:iiF.li.tUli: fmax - 15 - MHz 

71- l'Alv- FT - 0.7 - MHz 

.iES!iJJl~)f; D - 0.02 - % 

A.:!J~•(::i/~D-M Cc - 5 - pF 

A.:!J~•(;;r.1 ·~'f) Cs - 10 - pF 

. VouT . 
*1 V1N=5Vp-p Sine wave, 20 log10y;;;-=-3dB l:fJ'<>JliliJ!iJJr 

*2 V1N=5Vp-p Sine wave, Channel Off If.¥ 2010910 VoUT =-50dB tfJ'<>JliliJ!iJJr 
V1N 

• ill~:iEl8li&~/Test Circuits 

VDO 

Conditions Test Circuit 
Voo (V) 

5 

10 - Fig. 4 

15 

5 

10 - Fig. 5,6 

15 

5 

10 - Fig. 5,6 

15 

5 VEE=-5V, *1 Fig. 7 

5 VEE=-5V, *2 Fig. 7 

5 VEE=-5V, *3 Fig. 7 

- - -

- - -

v.D 

1,.0 
v,.t v 

v DD 

A 
B 
c 
INH 

V CONT•OL IN { 

A 
B 
c 
INH 

R0• = R, (-""'- _ 1 ) 
VouT 

V CONTROL IN { 

V00 or GND 

COMMON CHANNEL ~--o-~ 
OUT /IN IN/OUT 

Fig. 1 )..:t.J~J±, ~mt 

v,, 

A 
B 
c 
INH 

COMMON 
OUT /IN CHANNEL 

IN/OUT 

V,. COMMON 
.----0---i OUT /IN CHANNEL t---v--~ 

IN/OUT 

R,= 10k!l 1 v00;2 R, = 10k!l 

GND or VDo 

RDHm 285 

i.R. 
m 

I 
c 
M 
0 
s 
Cl 
:; 
·:; 
'J 
B 
u 
4 
0 
0 
0 
B 
~ 
IJ 
I 

;;i;.' 



5Jl.JD IC/Standard ICs 

V CONTROL IN { 

A 
B 
c 
INH 

v •• 

BU4051 B/BU4051 BF 

VDD __________________ ___ 

)..:tJ 
GND 

50% 

QOt,M)N CHANNEL 
~---<:>----I OUT/IN IN/OUT ---u----.--

• 50% 

tPLH tPHL 

Fig. 4 {ii;il~g~il'ra'l (.A 1"/7-IN-OUT) 

v •• 

v •• 
)..:tJ 50% 

GND 

CotJMON CHANNEL OUT 
v •• OUT/IN IN/OUT l±i:tJ 50% 

tPZH tPHZ 

Fig. 5 {ii;il~mil'ra'l (CONT. INH-+OUT) 

v •• 
v •• 

L { 
A 
B R, 

c )..:tJ 50% 

INH 

COMMON CHANNEL 

GND 
OUT/IN IN/OUT OUT 50% 

l±i:tJ 10% 

tPZL - tPLZ 

Fig. 6 {ii;l!~g~r.'l (CONT. INH-+OUT) 

v •• 

v CONTROC { 

COMMON CHANNEL 
OUT/IN IN/OUT 
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$}1,Jtl IC/Standard ICs BU4052B/BU4052BF 

BU4052B 
BU4052BF 

T .::i J1Jil4ch J17CJ?'-;rJll77°v?if /7-;rJll77°v?if 
Dual 4-Channel Analog Multiplexer/Demultiplexer 

BU4052B, BU4052Bftt, 47'-t'/t.JvX2tJli;.1t(7)7"7D 

?18i5-, 7'·~i'51Jv18.J5-0)~1R • fl~O)i'iJlmt.i:.,.1v7-7°v? 

-tt/7" Jv77°v?-ttl'To 

1 / t:: t::"y H8i5-c ::J / t- D-Jv18i5-t: J: "'.) T' 1§7-\' / 

t.JvO)X<fJit l_,f.:;z1 ·17-tf "ON" t;:f.i;IJ ;l:T0 ;l:f.:, ::J/ 

t- D -Jv18.J5-0)~~J.U~lli (Voo-Vss) tf1j' ~ < T t, * ~ 
~'~Iii (Voo-VEE) 0)18i5-~A 1 ·y Tl'~ ;l: To 

2'i:it:, i§.;z1·170)0Nt.!HR:lf1~Vf.:bl>, D-1/t::°-

11' :..- ;z(7)1EJJltr c ttl*1i:l' ~ t To 

BU4052B/BU4053F are multiplexer/demultiplexer which 
can select or combine dual 4-channel analog signals 
and digital signals. 

• ~Jl~/Logic Diagram 

INHIBIT (6) 

A (10) 

B (9) 

v,. (8) 
VEE ( 7) ()--->----' 

BINARY TO 1 of 4 
DECODER WITH INHIBIT 

x, (12) o-------V':l---l--_._ _ _,j__ 

X, (14) o-------+--IOl---+----+----4 
x, ( 15) o-------+--l--~--1----4 

x, ( 11) 0--------+---l-- +---le:')!--' 

Y 0 ( 1 ) o-------V'"'"---l-----L--L-

Y, (5) o----------l<'::~--1---1---< 

Y, (2) o----------_yj--L--l 

Y3 ( 4) 0------------V'l.--l 

• ~Jlfit!~/Truth Table 

INHIBIT A B ON SWITCH 

L L L XO YO 

L H L X1 Y1 

L L H X2 Y2 

L H H X3 Y3 

H x x NONE 

X : Don't Care 

• *ff~;j")i~/Dimensions (Unit : mm) 

BU4052B 
19.4±0.3 

~]; 
1 2 3 4 5 6 7 8 76±03 

~[~f~=:I~ JB!= jo 
~ ~t= 05±~ 1 I J\o.3:r:O.' 

ti. L-2.54±0.3 
1

. · LJ 
M 17.78 ± 0.3 8·8 ±0.5 

BU4052BF 

M 
0 
+I 
N 
co' 

10.0 ± 0.3 

mt~::·:!:) 
12345678 

~ff tt""""1 
0 1.27±0,2 0.4±0.1 

"'I-- ~ 
~!JE3\=4~ 

_jj_0.3Min. o 

• :i D ·;1 ? 1f 17'"7":7.l~/Block Diagram 
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~JUJI IC/Standard ICs BU4052B/BU4052BF 

• ~M•::*::IE*&/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits Unit 

~ii!i!'lli:EE Voo-VEE -0.3-+18 v 
~~m~ pd 450* mW 

thf'FiilJttel!I Topr -40-85 oc 
1lU¥iil.lttBl!I Tstg -55-150 oc 
.A:tJ~EEtBl!I V1N -0.3-Voo+0.3 v 

• C~ff.J~tt/Electrical Characteristics 

ii!iilf~tt/DC Electrical Characteristics (Ta = 25°C, VEE = Vss = 0 V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 
Voo (V) 

3.5 - - 5 

1\1 v"\·11.-.A.tJ~EE V1H 7.0 - - v 10 - Fig.1 

11.0 - - 15 

- - 1.5 5 

Cl - v-'"'Ji.-.A:tJ~EE V1L - - 3.0 v 10 - Fig.1 

- - 4.0 15 

''1 v"\"Ji.-.A:h~il!t l1H - - 0.3 µA 15 V1H=15V Fig.1 

CJ-v-'"'Jl.-.A:t.r~il!t l1L - - -0.3 µA 15 V1L=OV Fig.1 

- 1100 5 

ON :t~:tit RoN - - 500 n 10 Fig.2 

- - 200 15 

- 25 - 5 

ON :tUiti.ii!~ t.RoN - 10 - n 10 - Fig.2 

- 5 - 15 

7-t- /.::f<Ji.- OFF - - 0.3 15 

IJ -:7'lli;)i!E IQFF µA - Fig.3 
- - -0.3 15 

- - 5 5 

M'ttt9)f!i~~)i!E loo - - 10 µA 10 V1=Voo or GND -

- - 15 15 

288 RDNID 



5Jl.lll IC/Standard ICs BU4052B/BU4052BF 

7..1' 77/1'1M'tt/Switching Characteristics (Ta= 25°C, VEE = Vss = 0 V, RL = 10k0, CL= 50pF) 

Parameter Symbol Min. Typ. Max. 

- 30 -

i'frii~Mlli!irai 
tPLH, tPHL - 12 -

;;<.1 ·y'T IN->OUT 
- 10 -

- 325 -

i'frii~Mlli!irai tpHz, tpLZ - 130 -
-CONT-> OUT tpzH, tpzL 

- 90 -

- 300 -

i'frii~Mlli!i rai tpHz, tPLZ - 155 -
INH->OUT tpzH, tpzL 

- 125 -

~:;l;:i'friimJ;B<~ fmax - 15 -

71' - t' Ali.-- FT - 0.7 -

.iE 5! ;B<il[ $ D - 0.02 -

J..:t.J~•(:::i:-- ~ a-1v) Cc - 5 -

J..:t.i~•(?-1 '"IT) Cs - 10 -

*1 V1N=5Vp_p Sine wave, 2010910 VoUT =-3dB l:fJ:f>Jlil).il1:!1& 
V1N 

Unit 

ns 

ns 

ns 

MHz 

MHz 

% 

pF 

pF 

*2 V1N=5Vp_p Sine wave, Channel Off ll1f 2010910 VoUT = -50dB I: fJ :f>Jlil).il1:!1& 
V1N 

*3 V1N=5Vp_p Sine wave 

• ill~:IE:IE!lr&lill/Test Circuits 
Voo 

1,,0 
v,.f v 

v •• 

v CONTROL IN { 

V 00 or GND 

A 
B 

INH 

Fig. 1 .A:tJ'll!:I±, 'll!:)l!t 

v,. 

A 
B 

INH 

COMMON 
OUT /IN CHANNEL 

IN/OUT 
A GND or V00 

RDNIR 

Voo (V) 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

5 

5 

-

-

Conditions 

-

-

-

VEE= -SV, 

VEE= -SV, 

VEE=-SV, 

A 
B 

INH 

-

-

*1 

*2 

*3 

Test Circuit 

Fig. 4 

Fig. 5,6 

Fig. 5,6 

Fig. 7 

Fig. 7 

Fig. 7 

-

-

RoN=RL (~-1) 
VouT 

v,. COMMON 
~-o----10UT/IN CHANNEL 1---0-..---. 

IN/OUT 

1 v00/2 R,=10k0 

Fig. 2 ONf!tl'it 
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~.R.m IC/Standard ICs 

v •• 

v CONTROL IN { 

!NH 

CQM'.«JN OHAt-tlELl----O--T-~-
~~:r------10\JT /IN IN/OUT 

290 

BU4052B/BU4052BF 

v •• ---- --- ----------""""\ 

A.1J 
GND 

RDNRI 

50% 

50% 



~JUJJ IC/Standard ICs BU4053B/BU4053BF 

BU4053B 
BU4053BF 

f-. 1J7°Jll 2ch 7t"a?'"Jll7/v?if /7"Jll77°v?if 
Triple 2-Channel Analog Multiplexer/Demultiplexer 

BU40538, BU40538Ft;t, 2 =f- i' /;;l:.JL-X3mPltC7)J"j-Cl 

71~~. 7>5zJL-i~~C7)i~HR • 11.g-O)RJliHi:vJv=f-7"v? 

-tt/77 Jv=f-7"v?if"f9 o 

1 /l::l::'.·;1H~~c::::J/1-Cl-JL-i~~t::J:-:JZ, *=f-1'/ 

;;l:.J!-O)MJitGt.:/\1·;1=J-:fJ~"ON"t::1d:~J;l;9o ;i:t.:, ::::J/ 

I- Cl-JL-i~~O)~iii!I~~ (Voo-Vss) :fi1j\'~ < Z:t, -};:.~ 

~'~iii (Voo-VEE) Cl)f~~t A 1 ·y =f-7: ~ * 9 0 

~6t::, */\1·;1=J-O)ONt!Hi'L:lifth 1 t.:d.>, Cl-1/l::"-

11 / ;;r.O)@~c :tti~T ~ ;1;9 o 

BU4053B/BU4053BF are multiplexer/demultiplexer 
which can select or combine triple 2-channel analog 
signals and digital signals. 

• ~:f!~/Logic Diagram 

V 00 (16)o--~-~ 
,....L-~~~~~---, 

INHIBIT (6) 
A (11) 
B (10) 
0 (9) 

V,,(8) 
v E£ ( 7) (")-_ ____.. _ __, 

BINARY TO 1 of 2 

DECODER WITH INHIBIT 

x, ( 12) r>---------<r:l---1---~-+---1--~ 

XI ( 13) r>----------"":li-~--i----1----' 

Y, (2) 0---------1<::+-!-+--+---, 
Y, ( 1) 0---------~)l-+--f----' 
z, (5),,._ ________ -¥'.._._-~ 

Z, (3) (")-----------IOI'----' 

• Jl:f!fi~/Truth Table 

INHIBIT A B c ON SWITCH 

L L L L XO YO zo 
L H L L X1 YO zo 
L L H L XO Y1 zo 
L H H L X1 Y1 zo 
L L L H XO YO Z1 

L H L H X1 YO Z1 

L L H H XO Y1 Z1 

L H H H X1 Y1 Z1 

H x x x NONE 

X : Don' I Care 

• 9Hf~'1"~~/Dlmensions (Unit : mm) 

BU4053B 
19.4±0.3 

~] 
1 2 3 4 5 6 7 8 71)±03 

M,~~ ~ ~ 
~U~~!,Ft~, 

"! t2.54±0.3 I LJ 
M ~7.78±0.3 8.8±0.6 

BU4053BF 
10.0 ± 0.3 

~[t~::,:::J1 
12345678 

;ff lr"""'1 
0 1.27±0.2 0.4±0.1 

• :7" Cl ·;.t 7 1f 1 J" 7"7 .4/Block Diagram 
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~JI.Ill IC/Standard ICs BU4053B/BU4053BF 

• leMB::;*:lE'.*3/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits Unit 

•l.l•JI: Voo-VEE -0.3-+18 v 

~3ttl~ pd 450* mW 

lilf~i.i-Jllali Topr -40-85 "C 

f*:f.fiMJl~il Tstg -55-150 "C 

A t.r.rJI:IBil V1N -0.3-Voo+0.3 v 

• 1Htrt:!Mtt/Electrlcal Characteristics 

iiil4'tt/DC Electrical Characteristics (Ta = 2s·c, VEE = Vss = o V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 
Voo (V) 

3.5 - - 5 

/\-1 v~JL-A1.J1BJI: V1H 7.0 - - v 10 - Fig.1 

11.0 - - 15 

• - - 1.5 5 

a- v~JL-A:h'llJI: V1L - - 3.0 v 10 - Fig.1 

- - 4.0 15 

/\1 v~JL-A1.J11~ hH - - 0.3 µA 15 V1H=15V Fig.1 

a-v~Ji-A:tJ~~ l1L - - -0.3 µA 15 V1L=OV Fig.1 

- - 1100 5 

RQN i'lttt RoN - - 500 Cl 10 - Flg.2 

- - 280 15 

- 25 - 5 

RoNi'lt11i:ii& ti.RoN - 10 - Cl 10 - Fig.2 

- 5 - 15 

7-v/-*JvOFF - - 0.3 15 

1J-:711ti1if IQFF µA - Fig.3 
- - -0.3 15 

- - 5 5 

Mt~ii!i"Jlttit)Jif loo - - 10 µA 10 V1=Voo or GND -

- - 15 15 
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5JUll IC/Standard ICs BU4053B/BU4053BF 

~1 ·;."7/?*it!/Switching Characteristics (Ta= 25°C, VEE= Vss = OV, RL = 10k0, CL= 50pF) 

Parameter Symbol Min. Typ. Max. 

- 25 
1iiii~~ll1fr.i 

tPLH, IPHL - 12 
A-1' ·:;7 IN-+OUT 

- 10 

- 300 
1iiii~~ll1fr.i tPHZ, tPLZ - 120 
CONT-+OUT tpzH, tpzL 

- 80 

- 275 
fiiit~~111fr.i IPHZ, tPLZ - 140 
INH-+OUT tpzL. tpzL 

- 110 

:6"7'1iiiiJlll)Ili:~ fmax - 15 

71-F;;<.Jv- FT - 0.7 

.iE '!! )Ili::ffi:l¥ D - 0.02 

J..:t.J~•(:i:.- r 0-11.o) Cc - 5 

J..1.J~:l(M ·:;7) Cs - 10 

*1 VrN=5Vp.p Sine wave, 2Dlog10 VouT =-3dB I:: t~·-<>fimi!Ji!& 
VrN 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Unit 

ns 

ns 

ns 

MHz 

MHz 

% 

pf 

pf 

*2 VrN=5Vp.p Sine wave, Channel Offll1/ 2Dlog10 ~l!!.=-50dB ttt-<>Jlili!Ji!& 
VtN 

*3 VrN=5Vp.p Sine wave 

• iJllJ~IEll&~/Test Circuits 

1"0 
v"f v v,, 

v CDN,.DL IN { 

V00 or GND 

A 
B 
c 
INH 

VDD 

Fig. 1 .A:1:JlU£, ~mt 

Voo 

A 
B 
c 
INH 

COMMON 
OUT /IN CHANNEL 

IN/OUT 
GND or V00 

RD Nm 

Voo (V) 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

5 

5 

-

-

Conditions 

-

-

-

VEE=-5V, 

VEE=-5V, 

VEE= -5V, 

A 
B 
c 
INH 

-

-

Voo 

*1 

*2 

*3 

Test Circuit 

Fig. 4 

Fig. 5, 6 

Fig. 5, 6 

Fig. 7 

Fig. 7 

Fig. 7 

-

-

R,.=R, (~-1) 
VouT 

v,. COMMON 
~--0----1 OUT /IN CHANNEL i---0-...--...., 

IN/OUT 

1 v,,;2 R, = 10k0 

Fig. 2 ON:j!tti\; 
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$}1.1'1 IC/Standard ICs BU4053B/BU4053BF 

v •• 
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$Jl.m IC/Standard ICs BU4551B/BU4551BF 

BU4551B 
BU4551BF 

? ? ·:; I" 2ch Y7 C ~l'? Jil7 / v? if /7-'"? Ji17 / v? if 
Quad 2-lnput Analog Multiplexer /Demultiplexer 

BU4551 B, BU4551 BF l;I:, 2chX4 ~~/i10)7"7-Cl ?1~-1%, 

7::;·1;1 Jv1i.J%0)~1R • fi~O)ilJIJg~" Jv77'v? 'if /7? 

Jv77'v'7'if"t'9 o 

:::i:..- t-CJ-Jvfi-1%1:J:-:iT, t§-7-t'/;?;JL-O)MJitld.:.A 

1"J7-t.fONI:~ IJ *9 0 * f.:, ::J / t-CJ-Jvfi.J%0)~iifj!_! 

:!ml\llil (Voo-Vss) t.f1j\(~ < T =b* ~ ~ ':iml\llil (Voo-VEE) O)f~ 

.J%~.A1·;;7"t'~*9o 

~ 61:, t§-.A 1 ·;;70)0N1!H1U:ffil:~'f.:~, CJ-1 / t:"

~/.AO)[ii)~l!rt ti~~"t'~ *9 o 

BU4551 B/BU4551 BF are multiplexer/demultiplexer 
select or combine quad 2-input analog signals and 
digital signals. 

• ~Jlfi§~/Truth Table 

CONTROL ON 

0 Wo Xo Yo Zo 

• ~Jl~/Logic Diagram 

v,, (16)0----~ 

CONT (9) 

Yss (8) 
VEE (7) 0----_J 

w, ( 15)0-------Dl-H+-+++---., 
w' ( 1) u------~--.i-+-+-+--1----' 
x, (2) 0--------a-t+-+++---., 
X, (3) o-------IOl+--1--1-+---1 
Y, (6) o--------a-t-++---., 

Y, ( 10) o---------1?.:~-__j 
z, ( 11) 0---------c:!!t-----,, 
z, (12)u---------~l----l 

(14) w 

(4) x 

(5)Y 

(13)Z 

• f@Mii*:if:~/ Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits 

~).!f.~J.I: Voo -0.3-+18 

fl~1ii~ pd 450* 

lb1'Fi!l.Jtl'Bll!I Topr -40-85 

1~ff:i!l.Jtl'Bll!I Tstg -55-150 

.A./J~J.I:l'Bll!I V1N -0.3-V oo+0.3 

• 9f.ff~'1"~~/Dimensions (Unit : mm) 

BU4551B 
19.4±0.3 

~'~] 
12345678 

1''±''1 I 
~uric~:~, R,:, 

~ t2.54±0.3 I LJ 
l 7.78 ± 0.3 8·8 ± 0·6 

BU4551BF 
10.0± 0.3 

~[(~':'~'~~~Ji 
12345678 

;ff lt"""'1 
0 1.27±0.2 0.4±0.1 

• 7CJ ·;; 7111 "'F/f7.L./Block Diagram 

Unit 

v 
mW 

·c 
·c 
v 
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$JUR IC/Standard ICs BU4551 B/BU4551 BF 

• tlUlt~H/Electrical Characteristics 

iijjlM/DC Electrical Characteristics (Ta=25°C, Vee=Vss=OV) 

Parameter Symbol Min. Typ. Max. Unit ConditiOns Test Circuit 
Voo {V) 

3.5 - - 5 

1\-f v"'Jt-A11•I£ V1H 7.0 - - v 10 - Fig. 1 

11.0 - - 15 

- - 1.5 5 

c-v"(Jt-A1.Jtl/:£ Vu.: - - 3.0 v 10 - Fig. 1 

- - 4.0 15 j. 
1\-f v"(Jt-A1.JCillf l1H - - 0.3 µA 15 V1H=15V Fig. 1 

c-v"(Jt-A:tJ•mt l1L - - -0.3 µA 15 V1L=OV Fig. 1 

- - 1100 5 

ON 'litt RON - - 500 0 10 - Fig. 2 

- - 280 15 

- 25 - 5 

ON 'litti.fii~ ARON - 10 - 0 10 - Fig. 2 

- 5 - 15 

7-v/*Jt-OFF - - 0.3 15 
loFF µA - Fig. 3 IJ -711;,ff - - -0.3 15 

- - 5 5 

Mt~il!ftltfl;Jlf loo - - 10 µA 10 V1=Voo or GND -

- - 15 15 

~ -( -Y 7;... ~!Mti/Switching Chracteristics (Unless otherise noted, Ta=25°C, Vee=Vss=OV, RL =10k0, CL =50pF) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 
Voo M 

- 35 - 5 
ffiilimi!E~lll tPLH ( 

15 10 - Fig. 4 - - ns 
SW IN~OUT tPHL 

- 12 - 15 

- 360 - 5 
1~il~ii£~f!,, tPZH - 160 - ns 10 - Fig. 5,6 
CONT~OUT tPHz 

- 120 - 15 

- 360 - 5 
ffiil~~r.i tPZL - 160 - ns 10 - Fig. 5,6 
CONT~OUT tpLZ 

- 120 - 15 

•*ffiiUJi.tllli fmax - 15 - MHz - VEE=-5V Fig. 7 

7-r- t-°;;1.Jf,- FT - 0.7 - MHz - VEE=-5V Fig. 7 

.iE~iJ.1£511*' D - 0.02 - % - VEE=-5V Fig. 7 

At.Jft(:J/ ~C-JL-) Cc - 5 - pF - - -

At.Jfr.A(;;t.-f·~'T) Cs - 10 - pF - - -
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~}UR IC/Standard ICs 

• )Jlg~1811&~/Test Circuits 

1,.0 
v,.tv 

VOD 

V 00 or GND 

P,G, 
Voo' 

Voe 

CONT 

COMMON CHANNEL,______,.___ 
OUT /IN IN/OUT 

CONT 

COMMON 
OUT/IN CHANNEL~-~ A 

IN/OUT 

CONT 

COMl.ION CHANNEL 
OUT/IN IN/OUT 

R, 

Fig. 4 

Voo 

CONT 

CQMIAON CHANNEL 
OUT/IN IN/OUT 

R, 

Fig. 5 

BU4551B/BU4551BF 

v,, 

CONT R,. = R, ( ~ _ 1 ) 
Vour 

v,. COMMON 
r---<>---1 OUT /IN CHANNEL t--<>--~ 

IN/OUT 

R, = 10k!l 1 V00/2 R, = 10k!l 

Fig. 2 ONf!tfit 

GND or V 00 

Voo _____________ 

A.11 50% 

GND 

IC, 
tf:l11 

50% 

tPLH tPHL 

1i':ili/U!f Pi¥rai (.A 1 ·:;TIN-OUT) 

Voo 

A.11 50% 

GND 

OUT 90% 
tf:l11 50% 

IC, 

tPZH tPHZ 

li':ililUJI~rai (CONT, !NH-OUT) 
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~Jim IC/Standard ICs BU4551 B/BU4551 BF 

v •• 
v •• 

R, L 
A.1J 

...---<r----t CONT 
50% 

OUT 
l:l:l1l 1'----,j.'110% 

COMMON CHANNEL I----<:">----....__..__ 
OUT /IN IN/OUT 

P.G. GND 50% 

tPZL tPLZ 

Fig. 6 1~Ji)II~ai'ira'l (CONT, INH-+OUT) 

v •• 

CONT 
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)Jl.JJ.1 IC/Standard ICs BU4001B/BU4001BF 

BU4001B 
BU4001BF 

? ? '/ r-:· 2 .A7J NOR ij- ,.._ 

Quad 2-lnput NOR Gate 

BU4001B, BU4001BF Ii, 2 .A:tJ:iH~!! NOR If- I- C'9 a 

1 7-·:.'7"1.::4@l!H·i*Jj\;L,Z~':l:9a 'f- HT.lt±::1Jl.::li1' 

./I~- $11.:: J: .QI~ ·;1 7 7 ;lf1-;f1.JO ~ tt T~ '.Qt~~ • .Atl:l:1J{j;; 

iUi¥1itfe1(~ ~ tt, ~f.i~:RO)Jtl1.Jo1.:: J: .Q{z;;Jiai¥ra90)~fi.J 

tf:ITT.1Nf1.::m ~ €> tt ;t 9 a 

BU4001B/BU4001 BF are 2-input postive logic NOR 
gates. 

• !M':l!t 
1) 1~)1'\l.ili::1J C' if.> .Q 0 

2) fi.Jf'Fili:ifiiitJ±;lf$~ 'a 

3) ).:1J 1./1:::"-:$1/ Aif~~ 'a 

4)~77/]"rJ f-C'if.>.Qo 

5) L-TTL2).:1J, LS-TTL1.A:1J€iitt~~~fi.JC'~.Qo 

•Features 

1 ) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 
5) 2L-TTL inputs and a LS-TTL input are directly 
driven. 

• ~M:ll1':~~/Absolute Maximum Ratings (Ta= 25°C) 

Parameter Symbol Limits 

~i.!i!~I± - Voo -0.3-+18 

iff'.gffi~ pd 450* 

1111ti.ffilil~li!I Topr -40-85 

1!ilff:i.ffilli:~li!I Tstg -55-150 

..A.:tJ~l±~li!I V1N -0.3-V00+o.3 

• ~jf~-f'$ilgj/Dimensions (Unit : mm) 

BU4001B 19.4±0.3 

1413121110 9 8 ]~ 

+I 
"' cO 

![~~=r~~ ,... ot='. J ~3±0.1 
~ t2.54±0.3 I 0.5±0.1 I I . 

8.8 ±0.6 
15.24±0.3 

BU4001BF 
8.7±0.3 

![0 
1234567 

~f=~L~ ..: 8r ---i--i- -W-
o 1.27±0.2 0.4±0.1 

• :1 Cl ·;1 ? 1( 1' 7"? 7 .L./Bloke Diagram 

Unit 

v 
mW 

"C 

"C 

v 
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5}1,Jij IC/Standard ICs 

• 'iHt~~ti/Electrical Characteristics 

~~Mti/DC Electrical Characteristics (Ta=25'C) 

Parameter Symbol Min. Typ. 

3.5 -

/\1 vA::JL-A1JtB:: V1H 7.0 -

11.0 -

- -

CJ- vA::JL-A1Jga:: V1L - -

- -

/\1 vA::JL-A1Jtil l1H - -

o-vA::JL-A1Jiltiif hL - -

4.95 -

/\1 vA::Ji-1±1:n•a:: VoH 9.95 -

14.95 -

- -

o - vA::JL-i±l 1J'813:: VoL - -

- -

-0.16 -

/\1 vA::JL-i±11Jtil loH -0.4 -

-1.2 -

0.44 -

CJ - vA::JL-i±11Jtlil IQL 1.1 -

3.0 -

- -

m.r..i;i!l.11mt loo - -

- -

Max. Unit 

-

- v 
-

1.5 

3.0 v 
4.0 

0.3 µA 

-0.3 µA 

-

- v 
-

0.05 

0.05 v 
0.05 

-

- mA 

-

-

- mA 

-

1 

2 µA 

4 

:1.1' ·;1 7- / ?Mtt/Switching CharaCteristics (Ta = 25°C, CL = 50pF) 

Parameter Symbol Min. Typ. Max. Unit. 

- 180 -

i±l:t.J:lr.J:. IJ ~ra'l trLH - 90 - ns 

- 65 -

- 100 -

i±l:t.J.TI:"f IJ ~ra'l trHL - 50 - ns 

- 40 -

- 90 -
"L" to "H" 

tpLH 50 
~imi~U!llifra'l 

- - ns 

- 40 -

- 90 -
"H" to "L" 

tpHL 50 
f~iUU!lf/Jr.ll 

- - ns 

- 40 -

.A.:t.J~• CiN - 5 - pF 

300 ftDHIR 

BU4001 B/BU4001 BF 

Conditions Test Circuit 
Voo (V) 

5 

10 - Fig. 1 

15 

5 

10 - Fig. 1 

15 

15 V1H=15V Fig. 1 

15 V1L=OV Fig. 1 

5 

10 lo=OmA Fig. 1 

15 

5 

10 lo=OmA Fig. 1 

15 

5 VoH=4.6V 

10 VoH=9.5V Fig. 1 

15 VoH=13.5V 

5 VoL=0.4V 

10 VoL=0.5V Fig. 1 

15 IVoL =1.5V 

5 

10 V1=Voo or GND -

15 

Conditions Test Circuit 
Voo (V) 

5 

10 - Fig. 2 

15 

5 

10 - Fig. 2 

15 

5 

10 - Fig. 2 
... 

15 

5 

10 - Fig. 2 

15 

- - -



~Jij IC/Standard ICs 

• ill~~IEU&181/Test Circuits 

BU4001B/BU4001BF 

----Voo 

----v,, 
20ns 20ns 

naNrn 

50% 
A:fJ __ ;m_lf<___, 10% 
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5Jl.ffl IC/Standard ICs BU4011 B/BU4011 BF /BU4011 BL 

BU4011 B/BU4011 BF??•/ f''2A.:t.JNANDij-" 
BU4011 BL Quad 2-lnput NANO Gate 

BU4011B, BU4011BF, BU4011BL Ii, 2.At.JlE~ll NA

ND 't- ""t:'9o 

17·;;7't:41B1Jm~i*Jil~n't9o 't- "O)lfl1Jl:1;1:1 

/ ri- 91: ct .Q 1'\ ·;; 7 J7 tJ'1t1.JD ~ tL n' .Q f;:; ii.>, .Aili 1J1i 

iU~tt:l.Jf&~ ~ tL, ~liif~:.l:O):ttl1.JDI: ct .Q1iiiPilraiO)~Jb 
tf1~:1N1&1:tmx i:.ti:J:9o 

BU4011 B/BU4011 BF/BU4011 BL are 2-input positve 
logic NANO gates. 

·~ft 

1l1!blll'fUi1J"t:'~.Qo 

2) ib1'F'~ iMl 111± ff It\, \ 0 

• 3) A1J1 /I::°-~/ .Aff~\,\o 

4)~7J7/7'rJ "(."~.Qo 

5) L-TTL2.A:tJ, LS-TTL1.A1J~Wi:ft~UiJ"t:'~ .Qo 

•Features 

1 ) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High fun out. 
5) 2L -TTL inputs and a LS-TTL input are directly 

driven. 

• 7a ':J ?~17~7A/Block Diagram 

• ~Jf~>f")i~/Dimensions (Unit : mm) 

BU4011B 
19.4±0.3 

141312111098 

~]~ 
g ~ 1 2 3 4 5 6 7 ~7.6±0.3 

"'[cti~~o~~ .... o .,. . +I -· 
~ .,. 
~ N ~ ' ~ ;:,±0, '·'"' 

~ 2.54±0.3 1 · . u 
15.24±0.3 3·3 ±0.5 

BU4011BF 

8.7±0.3 

f IW 
1234567 

~t=~Lhf;.p;:;::ljl;;;;H;:;;;A;:;;...H;:;::A;;;;LciJ:;;;::;id 
....: 81~ -W-

0 1.27±0.2 0.4±0.1 

BU4011BL 
19.5±0.1 

R.1.0 

1 3 5 7 9 111315 

~ 
2 4 6 810121416 

• ~M:fl:k:iE*"&/ AbsoMe Maximum Ratings (Ta = 25°C) 

302 

Parameter Symbol Limits 

1iilil!1iEE Voo -0.3-+18 

ff~~~ pd 450* 

ti1'Fi.i\llfifill Topr -40-85 

i!Htiali!lfiOO Tstg -55-150 

.A.:IJ~EEfifill V1N -0.3-Voo+0.3 

*Ta=25'CPJl:l'~lilT-5~*1i, 1 'Cl:-:J~4.5mW'[~t;-5 
BU4011 BL Ii , 400mW 

RD Nm 

Unit 

v 
mW 

·c 
·c 
v 



5JUJ.I IC/Standard ICs 

• 'C~tf..J!li!ftt/Electrical Characteristics 

00:51.f!li!ftt/DC Electrical Characteristics (Ta=25'C) 

Parameter Symbol Min. Typ. 

3.5 -

1\1 v"''Jv.A.1:J11i:EE V1H 7.0 -

11.0 -

- -

J:::J- v"(Jt-.A.1:J11i:EE V1L - -

- -

1\1 v"''Jv.A.tJ"<li:)J!t l1H - -

J:::J - v"(Jv .A :tJ~)J!I i1L - -

4.95 -

J\1 [/A(Ji-:±l:fJ~EE VoH 9.95 -

14.95 -

- -

J:::J-v"''Jt-:±l:fJ~EE VoL - -

- -

-0.16 -

1' 1 v"'"Jv:±l :tJ~)J!I ioH -0.4 -

-1.2 -

0,44 -

J:::l-[,,A(Jt-:±l:tJ'ill:iilt ioL 1.1 -

3.0 -

- -

Mi((.Jii!l•?liTiE loo - -

- -

BU4011 B/BU4011 BF /BU4011 BL 

Max. Unit Conditions Test Circuit 
Voo (V) 

- 5 

v 10 - Fig. 1 

- 15 

1.5 5 

3.0 v 10 - Fig. 1 

4.0 15 

0.3 µA 15 V1H=15V Fig. 1 

-0.3 µA 15 V1L=OV Fig. 1 

- 5 

- v 10 lo=OmA Fig. 1 

- 15 

0.05 5 

0.05 v 10 lo=OmA Fig. 1 

0.05 15 

- 5 VoH=4.6V 

- mA 10 VoH=9.5V Fig. 1 

- 15 VoH=13.5V 

- 5 VoL=0.4V 

- mA 10 VoL 0.5V Fig. 1 

- 15 VoL=1.5V 

1 5 

2 µA 10 V1=Voo or GND -

4 15 

A 1' "/ 7-/ ?!li!ftt/Switching Characteristics (Ta=25'C, Vss=OV, CL =50pF) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 
Voo (V) 

- 180 - 5 

t±J 1:J J'i:J:. I) ll~frai tTLH - 90 - ns 10 - Fig. 2 

- 65 - 15 

- 100 - 5 

t±J:t.J.:i'i:T IJ lii\'rai tTHL - 50 - ns 10 - Fig. 2 

- 40 - 15 

- 90 - 5 
"L" to "H" 

Fig. 2 
f;E;iiiU~liil'rai 

tPLH - 50 - ns 10 -

- 40 15 

- 90 - 5 
"H" to "L" 

Fig. 2 
1;E;ii~Rl£1iil' rai tPHL - 50 - ns 10 -

- 40 - 15 

.A.:t.J~:lt C1N - 5 - pf - - -
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5.R.JD IC/Standard ICs BU4011 B/BU4011 BF /BU4011BL 

• iM~l§lr&~/Test Circuits i 
I 

---V,, 

20ns 20ns 
--~---v,. 

I 0,=50pF 

304 RDNIR 



).R.R:I IC/Standard ICs BU4030B/BU4030BF /BU4070B/BU4070BF 

BU4030B/BU4030BF ?'7·:11''I?A?Jll~"7'0Rij-1'
BU4070B/BU4070BFQuad Exclusive-OR Gate 

BU4030B/F, BU4070B/F ti, I? .A? Jt-·/::;I' OR If- t

l'9 0 

17-·;;-H:. 41El~~l*.ilt~n':1:9o If- t-<7)t±ltJt:tJ:1 
/ 1\- 51t:J:.Q1\ ·;; 7y1f1-t1.JD ~ti -n' .Q f.: 11>, }d±J 1:J11 

IHiftt1fai~~ n, ~forgI<l):ttlJ.Jat:J: .Qi~illlifr.,i<l)~jjj 

tJ~·~,J,~]U:fm ~ ti ti* 9 o * t.:, ilf5ll!!IUttJ l'~••iif;t< 

mllHIU -n':1:9o 

7'~·5111-:::i /Hv-51~H'J71 IEl~t:liDmRJ~gl'9 o 

BU4030B/F and BU4070B/F are exclusive OR gates. 

•M~ 

1) 1lblll•11ti l' '1ii .Q 0 

2) jjjf'F~)~~J±tJfJ1;:1, 'o 
3) .AtJ 1/1:::0 

- :$1'/ A tJf~I, ' 0 

4)~77/J'rJ l'-l''1iJ.Qo 
5) L-TTL2.A tJ, LS-TTL 1 .A tJ ~ iRtl~~jjjl' ~ .Q o 

•Features 

1 ) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 

5) 2L-TTL inputs and a LS-TTL input are directly 
driven. 

• JU!l!i!~/Truth Table 

INPUT 
OUTPUT 

A B 

L L L 

L H H 

H L H 

H H L 

• t@Xrr:il::k~~/Absolute Maximum Ratings {Ta= 25°C) 

Parameter Symbol Limits 

'll!:i!i!tl± Voo -0.3-+18 

~~fiii*' pd 450* 

IJJf'FiJiJt~ml Topr -40-85 

1¥tf~Jt~ml Tstg -55-150 

.A:tJtEE~ml V1N -0.3-V00+0.3 

• ~W'1"~181/Dimensions (Unit : mm) 

BU4030B/BU4070B 
19.4±0.3 

1413121110 9 8 ]~ 

+I 

~ 
g ~ 1 2 3 4 5 6 7 ~7.6±0.3 

+I~ "' 
tq N. ~ ~o' I'-. 
0 ..,. 1___1"4 ~ 

-jj ~ ~L ~'"" Ft",, 
~ t2.54±0.3 I . . I I 

8.8 ±0.6 
15.24±0.3 

BU4030BF/BU4070BF 
8.7±0.3 

Unit 

v 
mW 

oc 

"C 

v 
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5fl.ffl IC/Standard ICs 

• 'll~IY-J!fiitt/Electrical Characteristics 

D!~!fiitt/DC Electrical Characteristics (Ta = 25°C) 

Parameter Symbol Min. Typ. 

3.5 -

"-r v -"''Ji.-A. :1r•a: V1H 7.0 

11.0 -

- -

CJ- v«JL-ktJ'il!:EE V1l - -

- -

/\-( v-"'·Ji.-A.tJ~ilit iiH - -

CJ- v'X'JL-A:fJ'll!:ilit iil - -

4.95 -

/\-( v-"'·Ji,i:l:J::IJ'll!:EE VoH 9.95 -

14.95 -

- -

CJ- v'X"JL-i:l:ltJ'll!:EE Vol - -

- -

-0.16 -

/\-( v«JL-i:l:l::IJ'll!:ilit loH -0.4 -

-1.2 -

0.44 -

CJ- v«JL-i:l:l::IJ~ilit lol 1.1 -

3.0 

- -

Mt~)fi"Jl:1[;J,f; loo - -

- -

BU4030B/BU4030BF /BU4070B/BU4070BF 

Max. Unit Conditions Test Circuit 
Voo (V) 

- 5 

- v 10 - Fig. 1 

- 15 

1.5 5 

3.0 v 10 - Fig. 1 

4.0 15 

0.3 µA 15 V1H=15V Fig. 1 

-0.3 µA 15 V1l =OV Fig. 1 

- 5 

- v 10 lo=OmA Fig. 1 

- 15 

0.05 5 

0.05 v 10 lo=OmA Fig. 1 

0.05 15 

- 5 VoH=4.6V 

- mA 10 VoH=9.5V Fig. 1 

- 15. VoH=13.5V 

- 5 Vol =0.4V 

- mA 10 Vol =0.5V Fig. 1 

- 15 Vol =1.5V 

1 5 

2 µA 10 V1=Voo or GND -

4 15 

7. 1 ·;1 7- / 7!fi\¥tt/Switching Characteristics (Ta = 25°C, CL = 50pF) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 
Voo (V) 

- 180 - 5 

i:l:l t.J JL.J:: '! il'i\'r.i lTlH - 90 - ns 10 - Fig. 2 

- 65 - 15 

- 100 - 5 

i:l:lt.JJLT '! il'i\'Fai lTHl - 50 - ns 10 - Fig. 2 

- 40 - 15 

- 175 - 5 
"L" to "H'' - 75 - 10 Fig. 2 
f~ii~~il'il'F•i 

tPLH ns -

- 50 - 15 

175 - 5 
"H'' to "L" 

tPHL - 75 - 10 - Fig. 2 
ffoi~~il'i\'rai 

ns 

- 50 - 15 

J..7.J~~ C1 - 5 - pF - -- -
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511.JO IC/Standard ICs BU4030B/BU4030BF /BU4070B/BU4070BF 

• ill~~@i&~/Test Circuits v,, 

I, 

)J't 
m 

VIN1 VINZ 
v, 

Fig. 1 ~lm~i\'ttil!U:li::lill~ c 
M 
0 
s I 

CJ 
:; 

20ns 20ns 
·:; 
'J 

Voo B 
u 

v,, 4 
0 
0 

J-.1J 0 
B 

GND ~ 
1) f ""'"' I 
7: 

tl:l1J 

lmL t., 

Fig. 2 .A 1 ·:; 7 / ?~i\'ttil!U:li::liil~/!r 
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~JUR IC/Standard ICs BU4081 B/BU4081 BF 

BU4081B 
BU4081BF 

7 ? •y r 2 A:h AND -7- ~ 
Quad 2-lnput AND Gate 

BU4081 B, BU4081 BF!j:, 2 A.1.J.iE~J!ANDlf- I- "t'9 0 

1 7 ·:1 :n:: 4 IIDi3 f ~ii Vt" 1,' :I: 9 o If- I- 0)1±! 1:H: tj: 1' 

;...-1~-111::.J: 9 ri ·y 7y 1f1'1"1JU ~ti Tl.' 9 t.:.Y.>, A.1±11.Jfi 

it~tt1fi!1r1~ ~ti., jlfP'i~:RC7.Hil1JUI::. cl: 9fiitftij~,.,0)~11J 

tt•iNRl::.~ILt ~ n :I: 9 o 

BU4081 B/BU4081 BF are 2-input postive logic AND 
gates. 

•Mjt 
1) fft)l!ljt~:t.J "('iii> 9 0 

2) IJJf'f:~~~~;lf}.1'\, 'o 
3).A1.J1' /l::°-1i'/A1f~l.'o 

4)~7y/J7rJ f-"('iJil9o 

5) L-TTL2.A1.J, LS-TTL 1.A:t.J f i~Jll~ID"t'~ 9o 

•Features 

1) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 
5) 2L-TTL inputs and a LS-TTL input are directly 

driven. 

• ii.1ll.l~/Logic Diagram 

• tieMlt*:i:•/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

'ltillfilEE Voo -o.a-+1a 

~~ti~ pd 450* 

ilJf'j;ii.JtCllJ Topr -40-85 

~:f.fii.JtCllll Tstg -55-150 

.A:t.JilEE~llJ V1N -0.3-Voo+0.3 

.Al±l:t.J~-T'ltift 1110 ±10 

• ~~-t~~/Dimensions (Unit : mm) 

BU4081B 
19.4±0.3 

~rill~ 
~~~ 

1234567 

§~irHJiHJL 
ci 1.27±0.2 0.4±0.1 

• 7CJ ':I? 1f-< 7'77.t../Block Diagram 

Unit 

v 
mW 

"C 

"C 

v 
mA 

308 ftDHfR 
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5.R.lff IC/Standard ICs 

• 11~B<J!fl§\tt/Electrical Characteristics 

i~51rf!fl§\tt/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. 

3.5 -

"1 v--XJv .AtJ'lli:/.:E V1H 7.0 -

11.0 -

- -

CJ-v--XJvJ....tJtEE V1L - -

- -

"1 v--XJv J.... tit mi l1H - -

CJ-v--XJv.A.tJtim l1L - -

4.95 -

"1 v-"''Jv:±ltJtEE VoH 9.95 -

14.95 -

- -

CJ- v--XJv:±l:t.J'CEE VoL - -

- -

-0.16 -

"1 v--XJv:±ltJtiM IQH -0.4 -

-1.2 -

0.44 -

CJ- v-"''Jv:±l tJ'Cim loL 1.1 -

3.0 -

- -

~M(Jii!l'l!t'!i;m loo - -

- -

Max. Unit 

-

- v 
-

1.5 

3.0 v 
4.0 

0.3 µA 

-0.3 µA 

-

- v 
-

0.05 

0.05 v 
0.05 

-

- mA 

-

-

- mA 

-

1 

2 µA 

4 

A 1 ·:; 7 / ~l"!fl§\tt/Swithing Characteristics (Ta=25'C, CL =SOpF) 

Parameter Symbol Min. Typ. Max. Unit 

- 180 -

:fl ::l:J JLJ:. IJ ~r.i tTLH - 90 - ns 

- 65 -

- 100 -

l±l:tJJtr 11~r-i trHL - 50 - ns 

- 40 -

- 160 -

"L" to "H" 
tPLH - 65 -

fii:iii!Ulf.~r.i 
ns 

- 50 -

- 160 -

"H'' to "L" 
tPHL - 65 - ns 

fii:ii~J.!Efl\l'r.i 
- 50 -

J..::l:J~il C1N - 5 - pF 

RDNrn 

Voo (V) 

5 

10 

15 

5 

10 

15 

15 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

Voo (V) 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

-

BU4081B/BU4081BF 

Conditions Test Circuit 

- Fig. 1 

- Fig. 1 

V1H=15V Fig. 1 

V1L =OV Fig. 1 

lo=OmA Fig. 1 

lo=OmA Fig. 1 

VoH=4.6V 

VoH=9.5V Fig. 1 

VoH=13.5V 

VoL =0.4V 

VoL =0.5V Fig. 1 

VoL =1.5V 

V1=Voo or GND -

Conditions Test Circuit 

- Fig. 2 

- Fig. 2 

- Fig. 2 

- Fig.'2 

- -
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~JUJI IC/Standard ICs BU4081B/BU4081BF 

• iM~IBll&li!l/Test Circuits 

,...-----v •• 

,...-----v., 

20ns 20ns 

310 RD Nm 



$}1.Jtl IC/Standard ICs BU40938/BU4093BF 

BU4093B 
BU4093BF 

7 7 '/ ~- 2 A 1J NANO y .:J. ~ '/ ~ ~ IJ jJ 
Quad 2-lnput NANO Schmitt Trigger 

BU4093B, B4093BHI:, :i:A 1J~-T-I: ~ 1 ~ ·:; t- t- IJ jj' 

~~i~?k4@~~2.A.1JN~Dif-t-T90 

A jJ)~ff~~JI.J:. IJ Pi¥ C::JI.t IJ Pifl:, @~I_,~ I. 1 1iG~l±tfW 

f.i.'.Q (V1H, V1L)t~~. Jm~~NANDif- t-~J9H:7·-f:,-v 

~-1\, )~ff~!lff~. ""<' Jlr7J\11'v-?i~, ljWift:1,1Jitffl1f 

lilli~T9 o BU4011 BC: ~-~yi/ff~li-Jl:~ t~~. ii' ~:W!.t 
'bRJliH"9. 

BU4093B/BU4093BF are 2-input NANO gates of 4 cir
cuits having Schmitt trigger function at all input pins. 

• ~:lit 

1) 1!bl!lft~1J "'f db .Q 0 

2) ib1'F~)~~l±1i/t:I. '• 

3)A1J1 /l::'-1f/::Z1f~\, 1 0 

4)~77'/J?'l 1--r:·s.Q. 
5) L-TTL2.A.1J. LS-TTL1.A.1Jfi~Jl~~ibT~.Q. 

•Features 

1) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 
5) 2L-TTL inputs and a LS-TTL input are directly 

driven. 

• Jl:J11iM~/Truth Table 

INPUT 
OUTPUT 

A B 

L L H 

L H H 

H L H 

H H L 

• ~xHl:k:iE:*'&/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits 

'il!:)fif,~££ Voo -0.3-+18 

ff~ii!l$1<: pd 450* 

i!J1'Filffi.IU~lm Topr -40-85 

f!M~ilffi.JUelm Tstg -55-150 

.A:.IJ'<ll:EE~lm V1N -0.3-Voo+0.3 

• 9Hf~'1"~1iil/Dimensions (Unit : mm) 

BU4093B 
19.4±0.3 

~'~]! 
" • ' ' ' ' ' ' ' 1 '"±0·' I 1-. 

![~ri~=r~ BF. . - oC i -k3:a., 
~· t2.54±0.3- I 0.5±0.1 

~ . 18.8±0.61 
15.24±0.3 

BU4093BF 
8.7±0.3 

uto 
1234567 

~ f= £+=[('1{1 i-tH HriJl "' ::;; 'IF ~~ 
~· 8 -W- ..-W--

0 1.27±0.2 0,4±0.1 

• 1·0·;1?5f17?"7A/Block Diagram 

Unit 

v 
mW 

"C 

·c 
v 
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~JUI IC/Standard ICs 

• tlttrr:JMt!t/Electrical Characteristics 

il~/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. 

3.5 -

1\-f v-XJi-A.ntEE V1H· 7.0 -

11.0 -
- -

o-v-XJl-A.:btEE V1L - -

- -

"" '-"'"'''-A.1J'l}llf l1H - -

o-i..--x1i-A.n•}llf l1L - -
4.95 -

1\-f v-XJl-1±11J•EE VoH 9.95 -
14.95 -

- -

o- i..-.-x1i-1±1ni1EE VoL - -

- -

-0.16 -

"" i..--x1i-t1:1n•illf loH -0.4 -

-1.2 -

0.44 -

o - i..--x1i.1±11J!l}llf IQL 1.1 -

3.0 -

- -

Mti!r.Jil!l•'liilf loo - -

- -

0.17 -

t: ;:;!. 'T IJ y ;:;!. !IEE VH 0.25 -

0.33 -

312 

BU4093B/BU4093BF . 

Max. Unit Conditions Test Circuit 
Voo (V) 

- 5 

- v 10 - Fig. 1 

- 15. 

1.5 5 

3.0 v 10 - Fig. 1 

4.0 15 

0.3 µA 15 V1H=15V Fig. 1 

-0.3 µA 15 V1L=OV Fig. 1 

- 5 

- v 10 lo=OmA Fig. 1 

- 15 

0.05 5 

0.05 v 10 lo=OmA Fig. 1 

0.05 15 

- 5 VOH=4.6V 

- mA 10 VOH=9.5V Fig. 1 

- 15 VoH=13.5V 

- 5 . VOL=0.4V 

- mA 10 VoL=0.5V Fig. 1 

- 15 VoL =1.5V 

1 5 

2 µA 10 v, =Voo or GND Fig. 1 

4 15 

0.39 5 

0.60 v 10 - Fig. 3 

0.90 15 

RDHln 
\. 



$JL1'1 IC/Standard ICs 

A 1' "/ 7- / ~·Mtt/Switching Characteristics (Ta=25°C, CL =SOpF) 

Parameter Symbol Min. Typ. Max. Unit 

- 100 -

:±11.JJl.J:. IJ ll?frai tTLH - 50 - ns 

- 40 -

- 100 -

:±11.JJl.TIJll?frai trHL - 50 - ns 

- 40 -

- 125 -

"L" to "H'' 
1~ii~gll?fr.i tPLH - 50 - ns 

- 40 -

- 125 -

"H" to "L" 
tPHL 50 

1~ii~gll?fr.i 
- - ns 

- 40 -

.A.1.J~· C1N - 5 - pF 

• iJlg~IHJl&~/Test Circuit 
.-------v •• 

Fig. 1 ill iJIHiftt )HIJ '.tt f§J ill 

v •• 

I c, .,,,, 

v,. 

naNm 

Voo (V) 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 
-

BU4093B/BU4093BF 

Conditions Test Circuit 

- Fig. 2 

- Fig. 2 

- Fig. 2 

- Fig. 2 

- -

20ns 20ns 

50% 

10% 

tPHL 

90% 

50% 

10% 

tTHL tTLH 
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}.R,1') IC/Standard ICs BU4069UB/BU4069UBF 

BU4069UB 
BU4069UBF 

"-'/ 7 A-1' ;,o'{-9 
Hex Inverter 

BU4069UB, BU4069UBF ti, 6 @Jl/iO)J\ "J 77'iJ\.;1 / 

J\-1J"f9o 

1 ~~?'- t- ~€0) t.:: 111.>, fi~iia~r .. itf~ < tJ-:i n' ;1: 9 o 

BU4069UB/BU4069UBF are bufferless inverters of 6 
circuits. 

• !I\¥:& 
1 li!ii11J•~t.n=· ~ .Q o 

2) jbf'j:~)mi~J±ff$\, 'o 
3) A1:J 1 / t::"-1[/ A ff~\, ' 0 

4)~77/J'rJ t-('~.Qo 

5) L-TTL2.A.1:J. LS-TTL 1 .At.J ~ ~Ht~~ibl" ~ .Q o 

•Features 

1) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 
5) 2L-TTL inputs and a LS-TTL input are directly 

driven. 

• ~!.!~/Logic Diagram 

V DD 

• ~Mil:k~t&/ Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits 

~)bj~E£ Voo -0.3-+18 

r-rml'l~ pd 450* 

tif'Fi.lfi\lffBIHI Topr -40-85 

flH~).lfi\lffBil Tstg -55-150 

.A:tJ~EEfBll!l V1N -0.3-Voo+0.3 

• 91-W-;t~~/Dimensions (Unit : mm) 

BU4069UB 
19.4±0.3 

1413121110 9 8 Jg 
+I 
~ 

~ ~ 1 2 3 4 5 6 7 ~7.6±0.3 

10 N .. · o· 
~ ,,: . CJ~ ' ""~ "' i~ ~1mm-t,; Ft .. ,, 

~ t2.54±0.& 1 · ' u 
8.8±0.6 

15,24±0.3 

BU4069UBF 
8.7±0.3 

![0 
1234567 

~f5f=fi~ "'::;; ~ -~~ 
~· g -W- -U--

0 1.27±0.2 0.4±0.1 

• :HJ ·y ? 1f 1' 7'"7 7.L./Block Diagram 

Unit 

v 

mW 

"C 

"C 

v 
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$Jl.1H IC/Standard ICs 

• tHt~Mti/Electrical Characteristics 

ii)j(£M/DC Electrical Characteristics (Ta=25"C) 

Parameter Symbol Min. Typ. 

4.0 -

''1 vl'\Jv}..:IJ11U.I: V1H 8.0 -

12.5 -

- -

a-vl'\Jv}..:IJ'llEE V1L - -

- -

J\-f vl'\Jv}..:IJ11)J!l hH - -

a-vl'\Jv}..:IJil)J!l hL - -

4.95 -

/\1 vl'\Jvl±l:IJilEE VoH 9.95 -

14.95 -

- -

a - vl'\Jvl:l:l:IJ!IEE VoL - -

- -

-0.16 -

''1 vl'\Jvl±l:IJ11t)l!l loH -0.4 -

-1.2 -

0.44 -

a - v l'\Jvl±I :IJ'llill! loL 1.1 -

3.0 -

- -

Mtli"lil'l••)jf[ loo - -

- -

Max. Unit 
Voo (V) 

- 5 

- v 10 

- 15 

1.0 5 

2.0 v 10 

2.5 15 

0.3 µA 15 

-0.3 µA 15 

- 5 

- v 10 

- 15 

0.05 5 

0.05 v 10 

0.05 15 

- 5 

- mA 10 

- 15 

- 5 

- mA 10 

- 15 

1 5 

2 µA 10 

4 15 

.A-( ·:17 ::.-?Mt!t/Switching Characteristics (Ta=25°C, Vss=OV, CL =50pf) 

Parameter Symbol Min. Typ. Max. Unit 
Voo (V) 

- 180 - 5 

1±11.J:lr.J::.IJ~rai ti"LH - 90 - ns 10 

- 65 - 15 

- 100 - 5 

lfl:t.J:lr."flJ~flll ti"HL - 50 - ns 10 

- 40 - 15 

- 90 - 5 
"L" to "H" 

tPLH 50 - 10 - ns 
~iiili!~flll 

- 40 - 15 

- 65 - 5 
"H'' to "L" 

tPHL 40 - 10 - ns 
~~i/li!IWi'rai 

- 30 - 15 

A.:t.J~• C1N - 5 - PF. -

RDHm 

BU4069UB/BU4069UBF 

Conditions Test Circuit 

- Fig. 1 

- Fig. 1 

V1H=15V Fig. 1 

V1L=OV Fig. 1 

lo=OmA Fig. 1 

lo=OmA Fig. 1 

VoH=4.6V 

VoH=9.5V Fig. 1 

VoH=13.5V 

VoL =0.4V 

VoL=0.5V Fig. 1 

VOL =1.5V 

V1=Voo or GND -

Conditions Test Circuit 

- Fig. 2 

- Fig. 2 

- Fig. 2 

- Fig. 2 

- -
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iJil.111 IC/Standard ICs BU4069UB/BU4069UBF 

• ilM:i:IBllH!l/Test Circuits 

,..-----v •• 

I" 
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$Jl.Jtl IC/Standard ICs BU4503B/BU4503BF 

BU4503B 
BU4503BF 

"- 'Y 7 .A 3 .A 7 - ~ / '\ 'Y 7 7 

Hex 3-State Noninverting Buffer 

BU4503B, BU4503BF t;t, 3 7..7- - I- 0) / / 1' / J \ -7- 1 

::..-1·1\.'J7YZ:9o 2@mJiHf4@~~~'11J.qt;::J/ t-o

JL-l'·~ :!':9 0 

BU4503B/BU4503BF are 3-state noniverting buffers. 2 
circuits and 4 circuits are separately controllable. 

-~~ 
1) 11-bl!lft~:h 7! di>{> 0 

2) IJJf'F~~~EEn~·a;:~ 'o 
3) .A1J 1' / 1:::0 

- :~;i'/ .A ti~·~~ 1o 

4)~7y/J"rJ l-l"di>9 0 

5) L-TTL2.A1J, LS-TTL 1.A:h ~ iiift~Ubl" ~ 9 o 

•Features 

1 ) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 
5) 2L-TTL inputs and a LS-TTL input are directly 

driven. 

• JiJl~"/Truth Table 

INPUT OUTPUT 

I ED 0 

L L L 

H L H 

x H High Z 

X : Don't Care 

•~:Mi!:*~~/ Absolute Maximum Rating (Ta=25°C) 

Parameter Symbol Limits 

iil!:~iil!:B: Voo -0.3-+18 

ff~m:'Jc pd 450* 

ti1'FiM.&iBIHI Topr -40-85 

1!i\:i'-~iM.&~IHI Tstg -55-150 

.A:fJiil!:B:~IHI V1N -0.3-Voo+0.3 

• *Jf~'1"~181/Dimensions (Unit : mm) 

BU4503B 
19.4±0.3 

"'1:3] 
1 2 3 4 5 6 7 8 7 6±0 3 

~[~T~~=ri JB{~ I~ 
r- cl:= ~ ~3:tO.i 

+I t 0.5±0.1 LJ · 
"' 2.54±0.3 I 
.,,; ~7.78±0.3 8.8±0.6 

BU4503BF 

~f=frru=t 
0 1.27±0.2 0.4±0.1 

Unit 

v 
mW 

oc 
oc 

v 
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$.R.1'1 IC/Standard ICs 

• ?li\ff.J~'li/Electrical Characteristics 

~~~tt/DC Electrical Characteristics (Ta=25°C} 

Parameter Symbol Min. Typ. 

3.5 -

"1 v-"''Jv.A.:MIEE V1H 7.0 -

11.0 -

- -

a-vl'(JL-.A:f.J~EE V1l - -

- -

/\-( l,,ol'(Jl.-.A:f.Jiilllt l1H - -

a- """''".A:f.J~lllt l1l - -

4.95 -

1\1 v/'o(Jvi±l:fJ~EE VoH 9.95 -

14.95 -

- -

a-vl'(Jvi±l:f.J~EE Vol - -

- -

-0.16 -

/\-( l,,ol'(Jl.-i±l:f.J~lllt loH -0.4 -

-1.2 -

0.44 -

[J - [,oA;'JL-i±l1Jiltlllt lol 1.1 -

3.0 -

- -

Mi~iliifU~JtE loo - -

- -

318 

BU4503B/BU4503BF 

Test 
Max. Unit Conditions Circuit 

Voo (V) 

- 5 

- v 10 - Fig.1 

- 15 

1.5 5 

3.0 v 10 - Fig.1 

4.0 15 

0.3 µA 15 V1H=15V Fig.1 

-0.3 µA 15 V1l=OV Fig.1 

- 5 

- v 10 lo=OmA Fig.1 

- 15 

0.05 5 

0.05 v 10 lo=OmA Fig.1 

0.05 15 

- 5 VoH=4.6V Fig.1 

- mA 10 VoH=9.5V Fig.1 

- 15 VoH=13.5V Fig.1 

- 5 Vol =0.4V Fig.1 

- mA 10 Vol =0.5V Fig.1 

- 15 Vol =1.5V Fig.1 

4 5 

8 µA 10 V1=Voo or GND -

16 15 

RDNfn 



$.R.Jll IC/Standard ICs 

.A 1 "J 7- / ·:nHt/Switching Caracteristics (Ta = 25'C, CL = 50pF) 

Parameter Symbol Min. Typ. Max. Unit 

- 180 - ns 

i±J ;fJ .iJ:J: I mrai tTLH - 90 - ns 

- 65 - ns 

- 100 - ns 

t:ll:tJ.li:l'•J~rai tTHL - 50 - ns 

- 40 - ns 

- 75 - ns 
fiiiilimiirai 

tPLH - 35 - ns 
(IN-OUT) 

- 25 - ns 

- 75 - ns 
fiiiili~~rai 

tPHL - 35 - ns 
(IN-OUT) 

- 25 - ns 

- 75 - ns 
3;:i.7- I-

tPHZ - 40 - ns 
fiiiilimiirai 

- 35 - ns 

- 80 - ns 
3::i.-r-1-

tPLZ - 40 - ns 
fiiiili~~rai 

- 35 - ns 

- 65 - ns 
3::i.-r-1-

lpzH - 25 - ns 
fiiiilimiirai 

- 20 - ns 

- 100 - ns 
3::i.-r-1-

lpzL - 35 - ns 
fiiiilim#rai 

- 25 - ns 

RDNrn 

Voo(V) 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

BU4503B/BU4503BF 

Conditions Test Circuit 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 
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$.FUR IC/Standard ICs 

• iA~~li:ill!~/Test circuits 

Voo-0 

GND 

20ns 

INPUT 

t"" 

OUTPUT 

20ns 

DISABLE 

OUTPUT 

OUTPUT 
----::;_ 90% 

320 RDNID 

20ns 

20ns 

BU4503B/BU4503BF 

v,, 
o-GND 

v,, 

GND 

v,, 

GND 

50% 

'-----v., 

,.....---v., 
50% 

--VOL 



5.R.1':1 IC/Standard ICs BU4584B/BU4584BF 

BU4584B 
BU4584BF 

""- ';I 7 .A Y .i ~ ';/ ~ ~ 1) "Ji 
Hex Schmitt Triggr 

BU4584B, BU4584BF ~;!:, 1 /I~ - 51 if~:<.\ 0) ~ .i ~ ·:; I

t- IJ jj'@Jltt 1'9 o 

1 :r ·:; -:1': 6 @llttf i*.IAlit 1.., z~ 1 * * -r 0 ~•a#<mit1f1fh 

~ld:~'ft'\'!>, 3LL. I), 3LT I) O))/i~ 1.A,:tJ '::M9 {>)J.lljf~fljf~ 
@llttc 1..,z~;J,:;oo1..,n 1 *9o 

BU4584B/BU4584BF are Schmitt trigger circuits in in
verter type. 

• !M':lii: 
1 lflfii\!ilt~:tn' ® {> o 

2) j}Jf'J:~im!~EE:lffb:~ 1o 

3) A'fJ1' / C'.0 -'.}(/,Af.f~~\o 

4)~7r/'7"" 1-1'®{,o 
5) L-TTL2, LS-TTL 1 A:tJ f ~tl~~j}J1' ~ {> 0 

•Features 

1 ) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 
5) 2L-TTI inputs and a LS-TTL input are directly 

driven. 

• ~jf~-;f"~~/Dimensions (Unit : mm) 

BU4584B 
19.4±0.3 

14 13 12 1110 9 8 Jg 
+I 

"' <O 
"""'· 1234567 

[!~~]~ 
+I t I 0.5±0.1 N 2.54±0.3-
M 

15.24±0.3 

BU4584BF 
8.7±0.3 

urw 
1234567 

~F5f=h1p H ru:µ:J "' :::;; 'IV ~ 
,..: 8 ---1--i- --U-

0 1.27±0.2 0.4±0.1 

• 1' CJ ·:; ? '.}( 1' 7 ?' 7 .b./Block Diagram 
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5Jl1'1 IC/Standard ICs BU4584B/BU4584BF 

• ~M:lti!:::k~*&/ Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

~~~I± Voo -,-0.3-+18 v 

~~n~m~ pd 450* mW 

tbi'J'i,llJifBIHJ Topr -40-85 oc 

fJilf.fjgJtfBIHJ Tstg -55-150 oc 

.A1.J~l±fBl!!I V1N -0.3-Voo+0.3 v 

I" 
• 'll~lf.J~tt/Electrical Characteristics 

~);lf~tt/DC Electrical Characteristics (Unless othewise noted, Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 
Voo (V) 

3.5 - - 5 

1\1 v«Jv.A1.J~l± V1H 7.0 - v 10 - Fig. 1 

11.0 - - 15 

- - 1.5 5 

o-v«Jv.A1.Jtl± V1L - - 3.0 v 10 - Fig. 1 

- - 4.0 15 

1\1 v«Jv.A1.J~)Jit l1H - - 0.3 µA 15 V1H=15V Fig. 1 

D - v«Jv .A1.J~il l1L - - -0.3 µA 15 V1L=OV Fig. 1 

4.95 - - 5 

1\1 v«Jvt±l1.J~l± VoH 9.95 - - v 10 lo=OmA Fig. 1 

14.95 - - 15 

- - 0.05 5 

D-v-"'"Jvt±\1.Jtl± VoL - - 0.05 v 10 lo=OmA Fig. 1 

- - 0.05 15 

-0.14 - - 5 VoH=4.6V 

1\1 v«Jvt±\1.Jtil loH -1.1 - - mA 10 VoH=9.5V Fig. 1 

-3.0 - - 15 VoH=13.5V 

0.44 - - 5 VoL =0.4V 

D- vA;"JL-t±\1.J~)Jit loL 1.1 - - mA 10 VoL =0.5V Fig. 1 

3.0 - - 15 VoL =1.5V 

- - 1 5 

Mi~il!l'l!t11!:ii'1E loo - - 2 µA 10 - -

- - 4 15 

0.15 - 0.6 5 

1::7-7-'J :/7.~J± VH 0.25 - 1.0 v 10 - Fig. 1 

0.40 - 1.5 15 
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$JUll IC/Standard ICs BU4584B/BU4584BF 

.7. 1 ·:; 71/1'~tt/Switching Characteristics (Unless otherwise noted, Ta=25'C, CL =50pF) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 
Voo (V) 

- 100 - 5 

l:lj:l:J.U:.J:. IJ ~rai trLH - 50 - ns 10 - Fig. 2 

- 40 - 15 

- 100 - 5 

l:lj:t.J.U:.T 'J ~r.ll trHL - 50 - ns 10 - Fig. 2 

- 40 - 15 

- 125 - 5 
"L" to "H'' Fig. 2 tPLH - 60 - ns 10 -
-!iiUUiUlflll 

- 50 - 15 

- 125 - 5 
"H" to "L" Fig. 2 
1'iiMiiil£~ rai tPHL - 60 - ns 10 -

- 50 - 15 

• illtiE'.liH&~/Test Circuits 

20ns 20ns 
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5Jl.JH IC/Standard ICs BU4013B/BU4013BF 

BU4013B 
BU4013BF 

.:r 1 7 iv o 7 •J ':I 7° 7 a '/ 7° 
Dual D-Type Flip-Flop 

BU40138, BU4013BF Ii, D ~ 7 1) ·:; / 7 Cl ·:; /7! 9 o 

1 7 ·:;/I::: 2 IIDiM:i*.lil t.,('.'\,';1:9 o -t tt-ftJ.0)71; ·:; / 

7 Cl ·:; /Ii' Ml:ll: l.d.: 7- 9' -1:! ·:; t- ' I) -1:! ·:; t-' ? Cl ·:; 

? J.... 1J t ::J // 1J ;{ :..- 9 1) :±l tJ (Q, OJ ~ =b ? n' ;J: 9 o 

7'-9 J....tJ1:::ha~ s nt.:J....tJli, ? ci ·:;? mi.-.::zO):ll:-5..t 

tJfl J 7! Q 1iZ lfQ :±l tJ 1:::: 1~~ ~ n ;J: 9 o ~Jt~!iH:t, ? Cl ·:; 

? v«Jvl::: d:? l''H".X.li"L"1:::1!Mi¥ ~ tL ;!: 9 0 

BU4013B/BU4013BF are Type D filp-flops . 

• !Ji¥~ 

1) 1tbl1lft~1J l" il1> ~ 0 

2) fhfi:~iJii\~EEtJfJb:~ 'o 
3)J....1J1 / l::'-11'/.::ZtJf~~'o 

4)~7J7/J7') f-(!dii~o 

5) L-TTL2J....1J, LS-TTL1J....1J~iilU~~~fb7!i!~o 

•Features 

1 ) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High fan out. 
5) 2L-TTL inputs and a LS-TTL input are directly 

driven. 

• ~!.llill/Logic Diagram 
SET 

D 

CL CL 

c~ 

• Ji!.lfiD~/Truth Table 

INPUT 

CLOCK D RESET 

_r L L 

_r H L 

L_ x L 

x x H 

x x L 

x x H 

X : Don't Care 

OUTPUT 

SET On+1 On+1 

L L H 

L H L 

L No Change 

L L H 

H H L 

H L L 

• ~ff~'1"$ilill/Dimensions (Unit : mm) 

BU4013B 1--~1~9~.4=±~0-~3~~ 

BU4013BF 
8.7±0.3 

~f~f=_ttHHH:[_ 
d 1.27±0.2 0.4±0.1 

"'fJ.. ~ "" ci 
ci .v c=3 "=+ ;tj 

...1Lo.3Min. ci 

• 7 Cl ·:; ? ~ 17? 7 k./ Block Diagram 
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)Jl.Jf:J IC/StanClard ICs 

• ~Mlt::k:iE~/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits 

lli!iillEE Voo -0.3-+18 

Bgm~ pd 450* 

lhfFi.ffillflBll!I Topr -40-85 

1*#i.ffillflBll!I Tstg -55-150 

A.:l:JllEElBll!I V1N -0.3-Voo+0.3 

• !lmtr..l~tt/Electrical Characteristics 

~mt~tt/DC Electrical Characteristics (Ta=25'C, Vss=OV) 

Parameter Symbol Min. Typ. Max. Unit 

3.5 - -

1\1 v"\JL-A.:l:J'l[EE V1H 7.0 - - v 
11.0 - -

- - 1.5 

a-v"\JvA.:l:J"ili'.EE V1L - - 3.0 v 
- - 4.0 

1\1 v"\JvA.:l:Jllillt ltH - - 0.3 µA 

a - v ,...·1i.. A. :l:J llillt l1L - - -0.3 µA 

4.95 - -

1' 1 v"\Jv:±l :l:JllEE VoH 9.95 - - v 
14.95 - -

- - 0.05 

a- v"\Jv:±l:l:JllEE VoL - - 0.05 v 
- - 0.05 

-0.16 - -

1\1 v"\Jvlf:l:l:J'i[illt loH -0.4 - - mA 

-1.2 - -

0.44 - -

a-i...-,...·1i..1±l:t.Jllillt loL 1.1 - - mA 

3.0 - -

- - 1 

M>irtiii!ij!f'!l:ifit: loo - - 2 µA 

- - 4 

naNm 

Unit 

v 

mW 

oc 
oc 
v 

Voo (V) 

5 

10 

15 

5 

10 

15 

15 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

BU4013B/BU4013BF 

Conditions Test Circuit 

- Fig. 1 

- Fig. 1 

V1H=15V Fig. 1 

V1L =OV Fig. 1 

lo=OmA Fig. 1 

lo=OmA Fig. 1 

VoH=4.6V 

VoH=9.5V Fig. 1 

VoH=13.5V 

VoL =0.4V 

VoL =0.5V Fig. 1 

Vol =1.5V 

V1=Voo or GND -
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)JUJ.I IC/Standard ICs BU40138/BU4013BF 

.A -( '/ 7- /?~ti/Switching Characteristics (Ta = 25'C, CL = 50pF) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Gitcuit 
Voo (V) 

- 180 - 5 

tJ:l :IJJ1:J:. IJ ~rsi tTLH - 90 - ns 10 - Fig. 2,3 

- 65 - 15 

- 100 - 5 

t±l:IJ.:lr.T 1J~r.i trHL - 50 - ns 10 - Fig. 2,3 

- 40 - 15 

- 175 - 5 
i~iiilffil~r.i tPLH 

10 Fig. 2,3 - 75 - ns -
GLOCK --.Q, Q tPHL 

- 50. - 15 

- 175 - 5 
i~iiilffil~r.i tPLH - Fig. 2, 3 - 75 - ns 10 
SET--.Q, Q tPHL 

- 50 - 15 

- 350 - 5 
i~iiilffil~ r.i tPLH - 100 - 10 - Fig. 2,3 
RESET -.a, Q 

ns 
tPHL 

- 75 - 15 

- 250 - 5 

~)J'.A.:IJ1~;i.-::i.~lii 
twL - 100 - 10 - Fig. 2,3 
twH 

ns 

- 70 - 15 

- 4 - 5 
~;;1;:::70"/::7 

f(CLK)max - 10 - MHz 10 - Fig. 2,3 mi;JJrifj( 
- 14 - 15 

- 500 - 5 
i!ft:;l;::7 D ·y:7J'Ll:.IJ, tr(CLK) - 50 - 10 - Fig. 2,3 
J'ff IJ 11\'fFai ff(CLK) 

µS 

- 20 - 15 

- 20 - 5 

i? ., ~ r ., 7·~r.i tsu - 10 - ns 10 - Fig. 2,3 

- 7.5 - 15 

.A.:IJWii GtN - 5 - pf - - -
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5Jl.Jf:I IC/Standard ICs 

· • illtl~IBll&~/Test Circuits 

>---O----t D 

">--<J---t CL 
VIN s 

>---O--IR 

Fig. 1 DC~;}'fi)J!IJ'.ltlilllffl 

D 
lr 
t,, -

20ns 

CLOCK 

Q 

SET or 
RESET 

Q or 0 

ftDNm 

BU4013B/BU4013BF 

:>--0---1 D 0 l--0-----<>--

>--0---1 CL 
P.G. S 

I50pF 

:>--o---tR 

I50pF 
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~.R.Jf.l IC/Standard ICs BU4015B/BU4015BF 

BU4015B 
BU4015BF 

7 .:z. 7" Jlt 4 e· '/ " .A 1l 7 -1 '/ ? ~ 7 " v ~.A 1l 
Dual 4-Stage Static Shift Register 

BU40158, BU4015BF ,J:, 2 @~0) 4•.:<.971' ·:;? ::,-

7 l-v~.7.91'9o 

&•O)o7~y/7Cy/U~~O)~-lzyl-Anf~~ 

T~ij, ff•O)-~l:'~M~S#~MO)~-lzyl-ffi~~ 

C: ff\." ~ * 9 0 

:l:t.:, &•0)71) ·:;/7C·:;/,J:, ?C·:;?AnO).:iL!,_l 

fff)(." I- IJ;lj'~tl.:!:9o 

"H" v"''J(,0) 1)-12·:; 1-An,J:, ?C·:;?, j-'-9An,:IW; 

mH*l:~•O)i*J~f "L" 1: 1J-tz·:; I- L,, 7-9i±ln Oo 

- 03 'J:9~T "L" C: f.t fJ :1:9 o 

BU40158/BU4015BF are 2-circuit, 4-stage static shift 

registers. 

·~:lit 
1Hibillj!j'~n1' s {> o 

2) J1J'f'!=~J\~f±ffJ1'~ 'o 
3)An1 /l:::"-?i/.Atf~~'o 

4}~77"/7-'rJ 1-\."S.Qo 

5) L-TTL2An. LS-TTL1An f~jt~UJJl:' ~{lo 

•Features 

1 ) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 
5) 2L-TTL inputs and a LS-TTL input are directly 

driven. 

• ~J.!~/Logic Diagram 

o, o, o, o, 

RESET 

• *m-t~~/Dimensions (Unit : mm) 

BU4015B f9.4±0.3 

~] 
. , , , , , , , , 1 '·'"°'1 I 

. "'M N 

"'[o~.~QOFf"' . ~ ~ ~ 

~ ~ ~ ~ ~ ~05+:1 o.a:i:o.1 

~. t2.54±0.3 1 · - . LJ 
l7.78 ± 0.3 8.8±0,6 

BU4015BF 
10.0 ± 0.3 

~a~:~,~:~l 
1 2345678 

;B~tt·~;;;;;;i:l:R;:;;;c;:;;;;EY"Y"Yl::;;;;;;::-U-;;;;:;i; 
0 1.27±0.2 0.4±0.1 

"'i-- ~ 
~i-1E3\==t~ 

Jlo.3Min. o 

• :ic ·:;? ?i 17nj'7 L\/Block Diagram 
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~fl.III IC/Standard ICs 

• ~JJfiU~/Truth Table 

CLOCK D RESET Oo 01 02 03 

_J L L L Oo 01 02 

_r H L H Oo 01 02 

t_ x L No Change 

x x H L L L L 

X : Don't Care 

• ~M•*~~/Absolute Maximum Ratings (Ta= 25"C) 

Parameter Symbol Limits 

~iJll-1± Voo -0.3-+18 

~n1uu~ pd 450* 

ihf'Fii!il/llBllll Topr -40-85 

1*:tfii!il/llBllll Tstg -55-150 

.A.:t.J•l±rBllll V1N -0.3-Voo+0.3 

• -~~!fi¥tt/Electrical Characteristics 

~5ilt!fi¥tt/DC Electrical Characteristics (Ta=25°C, Vss=OV) 

Parameter Symbol Min. Typ. Max. Unit 

3.5 - -

"1 v-"''Jv .A. :t.J•I± V1H 7.0 - - v 
11.0 - -

- - 1.5 

J:J- v/'(Jv.A.:t.J•I± V1l - - 3.0 v 
- - 4.0 

/\1 v-"''Jv.A.:t.J•mi l1H - - 0.3 µA 

J:J-v/'(Jv.A.:t.J•mt lfl - - -0.3 µA 

4.95 - -

1\1 v-"''Ml:J:t.J•I± VoH 9.95 - - v 
14.95 - -

- - 0.05 

J:J- vl'(Ji,tl:J:t.J•I± Vol - - 0.05 v 
- - 0.05 

-0.16 - -

/\1 v-"'"Jvtl:ln•mi loH -0.4 - - mA 

-1.2 - -

0.44 - -

J:J-v'X"Jvtl:l:t.J•mt lol 1.1 - - mA 

3.0 - -

- - 20 

M>a{Ji'1fJt'iii.it loo - - 40 µA 

- - 80 

RD Nm 

Unit 

v 

mW 

·c 
·c 
v 

Voo (V) 

5 

10 

15 

5 

10 

15 

15 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

BU4015B/BU4015BF 

Conditions 

-

-

V1H=15V 

V1l=OV 

lo=OmA 

lo=OmA 

VoH=4.6V 

VoH=9.5V 

VoH=13.5V 

Vol =0.4V 

Vol =0.5V 

Vol =1.5V 

V1=Voo or GND 
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ifl.JU IC/Standard ICs BU4015B/BU4i>15BF 

.A-( ':17-';;1"4't!/Switching Characteristics (Ta= 25°C, Vss =OV) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 
Voo (V) 

- 180 - 5 

ti! :t.J JL.I:. I) ~fl., tn.H - 90 - ns 10 - Fig. 1,2 

- 65 - 15 

- 100 - 5 

tll:t.J.1r.T I) ~r.i trHL - 50 - ns 10 - Fig. 1,2 

- 40 - 15 

- 310 - 5 
1ii:•~in;r.i iPLH - 125 - ns 10 - Fig. 1,2 
CLOCK, D-->Q tpHL 

- 90 - 15 

- 460 - 5 
'fi:~~~~flll tpLH - 180 - 10 -ns Fig. 1, 2 
RESET->Q tPHL 

- 120 - 15 

- 100 - 5 

-!? ''/ r Y ''/ 7~f!ai isu - 50 - ns 10 - Fig. 1, 2 

- 40 - 15 

- 185 - 5 
ft 1)' 7 [J ''/ 7 

twH(CLK) 85 
l~JL-AIJ!; 

- - ns 10 - Fig. 1,2 

- 55 - 15 

- 200 - 5 
:5;1)' IJ -!? ''/ r 

80 
l~JL-AIJ!; 

twH(R) - - ns 10 - Fig. 1,2 

- 60 - 15 

- 20 - 5 
;ft:;';:? [J ''/? 

f(CLK)max 6.0 MHz Fig. 1, 2 
Ji!ilifJl:IJI: 

- - 10 -

- 7.5 - 15 

- 100 - 5 
~:;':;:? [J ''/? f(CLK) 40 - - µS 10 - Fig. 1,2 .lr...t I) .1r.T I) ~rill t(CLK) 

- 15 - 15 

.A.:t.J:tf:ll: C1N - 5 - pF - - -

• illll:i:l!HHil/Test Circuits 

.----v •• 

P.G.2 o, .......,,,___ ___ ~ 

0,1-<>-------. 

0 2 I-<>----. 

P.G.1 

Fig. 1 .A 1 ''/ 7;., 1'Milll'.iEli!ll& 
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5!LJJ.I IC/Standard ICs BU4021B/BU4021BF 

BU4021B 
BU4021BF 

8A7-~A97~7?~7~v~A9 
8-Bit Static Shift Register 

BU4021 B, BU4021 BF ~j:, 8 !:'.";; I- ;<: /;J 7 1 ·:; ? "./ 7 1-

v :/ ;<: /;J C'T o 

-r :h-f :hH-7 v Jv .A:h ~ t "'?a "?O) v:; ;z. /;J iz JvlJ• .:,m 
.Et~:h, ~HIJ/iUiJifillffll.A:h(PL)O)ffiiJmJi:J:~J, ?IJ·;; 

?~H!Jll"ii1HIJ.A:h/ii!HIJl:l:l:h~U'.~HIJ.A:h/ii1HIJ.A:h~~ 

IJ~·C' ~ t To 

BU4021 B/BU4021 BF are 8-bit static shift regigters. 

• ~!!~/Logic Diagram 

P, P, P, P, P, P, P, P, 
(7) (6) (5) (4) (13) (14) (15) (1) 

• llJ!M~/Truth Table 

)I •J -p JlllilJfl:/Serial Operating 

t CLOCK Ds P/S 
05 

(t=n+6) 

n ..J L L 0 

n+1 _r H L 1 

n+2 _J L L 0 

n+3 _J H L 1 

t_ x L Q5 

l'i7 v JlllilJfl:/Parallel Operating 

CLOCK Ds P/S Dm Om* 

s x H L L 

_J x H H H 

Q7 

(2) (12) (3) 

0, 0, 0, 

Oa 
(t=n+7) (t=n+B) 

? ? 

0 ? 

1 0 

0 1 

Q7 Oa 

X : Don't Care 

• : Oa. 07, OalHHlll 

• ~Hf~-t~~/Dimensions (Unit : mm) 

BU4021B 19.4±0.3 

~]! 
1 2 3 4 5 6 7 8 7 6±0 3 

~[!F1mmi=1~ ~I:, oL 05+01 o.3t 
+I ~-254±03 1 · - . LJ 
~ ~ 17.~8±0.3 8•8 ± 0·6 

BU4021BF 

"' 0 
+I 
N 
<D 

10.0 ± 0.3 

~a 
12345678 

;8FJT"'6"1 
0 1.27±0.2 0.4±0.1 

onj..__ ~ 

~!JE3\=t~ 
-lLo.3Min. o 

• :7' 1J ';t ? 1f 1-P ~7' 7 .L./Block Diagram 

Pa P7 

Q6 

QB Ps 

p4 Q7 

P3 Ds 

P2 CLOCK 

PI P/S 
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5.R.Jl.I IC/Standard ICs BU4021 B/BU4021 BF 

• ~M:lil:*:'.iE~/Absolute Maximum Ratings (Ta= 25°C) 

Parameter Symbol Limits Unit 

~~~!£ Voo -0.3-+18 v 

~'.8t~7\:: pd 450* mW 

jjjf'Fi.!l.JUellD Topr -40-85 'C 

iJH~i.!l.Ji~llD Tstg -55-150 'C 

.AtJ~f£~1lD V1N -0.3-Voo+0.3 v 

• 11~1'r..l~ti/Electrical Characteristics 

mi51it~ti/DC Electrical Characteristics (Ta=25'C, Vcc=OV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 
Voo (V) 

3.5 - - 5 

1\1 v-"''Jv.A.tJ~T£ V1H 7.0 - - v 10 -

11.0 - - 15 

- - 1.5 5 

[J-v«JL-.AtJ~EE V1L - - 3.0 v 10 -
r------1 

- - 4.0 15 

1\1 v-"''Jv.A.tJ~i* l1H - - 0.3 µA 15 V1H=15V 

[J- v-"''Jv.A.tJ~i* l1L - - -0.3 µA 15 V1L=OV 

4.95 - - 5 

1\1 v«Ml:ltJ~EE VoH 9.95 - - v 10 lo=OmA 

14.95 - - 15 

- - 0.05 5 

[J-v-"''JL-lfltJ~EE VoL - - 0.05 v 10 lo=OmA 

- - 0.05 15 

-0.16 - - 5 VoH=4.6V 
r--

"1 v«Jvlfl tJ~i* loH -0.4 - - mA 10 VoH=9.5V 

-1.2 - - 15 VoH=13.5V 

0.44 - - 5 VoL =0.4V 

[J- v«JL-lfltJ~lt loL 1.1 - - mA 10 VoL=0.5V 

3.0 - - 15 VoL =1.5V 

- - 20 5 

Mir..Jii1JJU![iit loo - - 40 µA 10 V1=Voo. GND 

- - 80 15 
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)fl.RI IC/Standard ICs 

.A 1 ·:1 7- /?'~ti/Switching Characteristics (Ta = 25°C, CL = SOpF) 

Parameter Symbol Min. TYi?· Max. Unit 

- 180 -

tJ:j 1J Jl:J:. 'J 11\j rsi trLH - 90 - ns 

- 65 -

- 100 -

t±J::IJJl:T 'J 11\lrsi tTHL - 50 - ns 

- 40 -

- 400 -
"L" to "H" 

f~iii~JlEll\lrsi tPLH - 170 - ns 

CLOCK--+Q, P/S--+Q - 115 -

"H" to "L" 
- 400 -

ffoiiJU£11\lrsi tPHL - 170 - ns 

CLOCK--+Q, P/S--+Q - 115 -

- 150 -

-I! ., ~ 7 ., 7°11\lFsi tsu - 50 - ns 

- 30 -

- 150 -

:fi1j,7 D ·y 7 
tw(CLK) - 75 - ns 

1~JL.-:A~iil 
- 40 -

- 3.0 -

fi:;\;:7D·y7 
f(CLK)MAX - 6.0 - MHz 

F.J 5J!l!Jlll 
- 8.0 -

- - 15 
fi:;\;:7 D •y? tr(CLK) - - 5.0 
Jl:J:. 'J Jl:T '! 11\lFsi lf(CLK) 

µS 

- - 4.0 

:fi1l' P/S 
- 150 -

:::J/~D-Jv tw(P/S) - 75 - ns 
1~Jv:Am - 40 -

A.::IJ~it C1N - 5 - pF 

ftDNrn 

Voo (V) 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

-

BU4021B/BU4021BF 

Conditions Test Circuit 

- Fig. 1 

- Fig. 1 

- Fig. 1 

- Fig. 1 

- Fig. 1 

- Fig. 1 

- Fig. 1 

- Fig. 1 

- -

- -
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5.R.m IC/Standard ICs 

SW, 
r-----------1 
I V DD I 
I I 
I I 
I I 

I '' I 'I 
I I 
I I 

P.G.1-------<~-+------.r---O---l 

I 
I 

I 
I 

I 
J 
J 

P/S 

OLK 
P, 

P, 

P, 

P, 

P, 

P, 

P, 

P, 

D, 
Vss 

BU4021 B/BU4021 BF 

SW, 
0, 
0, 
o, 

' I Io, I 
I 
I 
I 
I 

I 
I 
I 

J I 

!_ _____ -- -- -- - - - - -- --- - - -- - ________ J 

Parallel or 
Serial Data 

OUTPUT 

334 RDNrn 
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5AJrl IC/Standard ICs BU4094B/BU4094BF 

BU4094B 
BU4094BF 

8 ~ ':I ~ ... < A :::i ';/ ... '7- -:I'" y 7 ~ I A ~ 7 L.; $)' A ~ 
8-Bit Bus-Compatible Shift/Store Register 

(fl~s:f:I) 

BU4094B, BU4094BF l;J:, 8 t:' ·:; t- ::,- 7 I- v ".}A. :$l c 8 

t:":; I- 7 ·:; ·h'J' 6~JOC~ tl.9 ::,- 7 I-IA. I- J7v::/A.:$l1"9 o 

::..-7t-v".JA.:$l~~h~ttl.~7-:$l~, #~~~A.t

a-:1An~~~7':1f~~~~C~C.WC'89~~. 

7-:$l~•~-~""f~Wnf*-~~-r~~c.w~~c.~ 

I) *"to 
tt.:.~HIJWnl;J:3A.7- t-~t.:~, St·:; t-~l~A-71/ 

C.iiU61"8t"to 7'-:9ilHIJ/~HIJ~~. 7-:$l v::..--1~ 

~1.:il~n,;1;90 

BU4094B/BU4094BF are shift/store registers consist
ing of 8-bit shift resister and 8-bit latch. 

• ia31~/Logic Diagram 

SERIAL 
IN 8-STAGE o, 

CLOCK SHIFT REGISTER o, 
SERIAL 
OUTPUT 

STROBE 
8-BIT 
LATCHES 

OUTPUT 3-STATE 
ENABLE OUTPUTS 

---------- o, 

• iOIM~/Truth Table 

OUTPUT Parallel Output 
CLOCK STROBE SERIAL IN 

ENABLE 01 On 

..r H H L L On-1 

__! H H H H On-1 

_r H L x NC NC 

_r L x x z z 
l_ H x x NC NC 

L_ L x x z z 

NC : No Change Z : Hi!11 Impedance X : Don't Care 

• ~~-q-~~/Dimenslons (Unit : mm). 

BU4094B 19.4±0.3 

R~1.2 ,161514131211109 "' 

0 ]~ 
cO 

1 2 3 4 5 6 7 8 ~7.6±0.3 

"'· Cl)k ' C'f 

~r~Td~~o F3f ~ ~~L-.'"!' LJo.a:a-' 
"' t2.54±0.3 I 
<'i ~7.78±0.3 8.8±0.6 

BU4094BF 

• :107?1!'1'7?7A/Block Diagram 

Serial OUtput 

Os Os 

a-, NC 

01 NC 

01 NC 

07 NC 

NC Os 

NC Os 
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$JUl:I IC/Standard ICs 

• ~M:il:::k~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~i.!i!~EE Yoo -0.3-+18 

~~m!li: pd 450* 

ihf'Fi.lil/tlBllil Topr -40-85 

'(j:ffi.li\Jtlellil Tstg -55-150 

.A:h~l±lBllil V1N -0.3-Voo+0.3 

• !l~f.J*iti/Electrical Characteristics 

~);tf~ti/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. Max. 

3.5 - -

1vr v-"''Jv.A:h~I± V1H 7.0 - -

11.0 - -

- - 1.5 

CJ-v/'\'Jv.A:h~I± V1L - - 3.0 

- - 4.0 

/\1 v/'\'Jv.A:h1!1!:mc l1H - - 0.3 

CJ-v/'\'Jv.A:h~mc l1L - - -0.3 

4.95 - -

"1 v-"''Jv:±\ :h~I± VoH 9.95 - -

14.95 - -

- - 0.05 

CJ- v/'\'Jv:±l:h~I± VoL - - 0.05 

- - 0.05 

-0.16 - -

/\1 v/'\'Jv:±l:h~mc loH -0.4 - -

-1.2 - -

0.44 - -

CJ- v/'\'Jv:±\:h1!1!:mc loL 1.1 - -

3.0 - -

- - 20 

D~%!JJ!l'.~5i1t loo - 40 

- - 80 

Unit 

v 

v 

µA 

µA 

v 

v 

mA 

mA 

µA 
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BU4094B/BU4094BF 

Unit 

v 
mW 

oc 
oc 
v 

Conditions 
Yoo (V) 

5 

10 -

15 

5 

10 -

15 

15 V1H=15V 

15 V1L=OV 

5 

10 lo=OmA 

15 

5 

10 lo=OmA 

15 

5 VoH=4.6V 

10 VoH=9.5V 

15 VoH=13.5V 

5 VoL =0.4V 

10 VoL =0.5V 

15 VoL =1.5V 

5 ; 

10 V1=Voo or GND 

15 



5JUfl IC/Standard ICs 

A 1 ·;1 7 / ?'!M'tt/Switching Caracteristics {Ta=25°C, CL =50pF) 

Parameter Symbol Min. Typ. Max. Unit 

- 100 - ns 

tl:l1J.ll:J:.•mr.i tTLH - 50 - ns 

- 40 - ns 

- 100 - n5 

tfl1J.il:TIJP~r.i trHL - 50 - n5 

- 40 - n5 

IPLH 
- 350 600 n5 

fiii~i!~r.i 
- 125 250 ns 

CLOCK-+05 IPHL 
- 95 190 n5 

- 230 460 n5 
fiii~i!~r.i IPLH - 110 220 n5 
CLOCK-+Q'5 IPHL 

- 75 150 n5 

- 420 840 n5 
fiii~i!~r.i tPLH 

- 195 390 n5 
CLOCK-+Qn tPHL 

- 135 270 n5 

- 290 580 n5 
fiii~i!~r.i IPLH 

- 145 290 n5 
STROBE-+Qn tPHL 

- 100 200 n5 

3.A-T-1- - 140 280 n5 

fiii~i!R~r.i 
tpHz - 75 150 n5 
tpzH 

Output Enable-+Qn - 55 110 n5 

3.A-T-1- - 140 280 n5 

fiii~i!R~r.i 
tpLz - 75 150 n5 
tpzL 

Output Enable-+Qn - 55 110 n5 

ftt]\ - 60 125 n5 

i? ·:; I- 7' ·:; /R~ r.i tsu - 30 55 n5 

DATA-+CLOCK - 20 35 n5 

- 10 40 n5 
ft1]'* - Ji; 1-"R~r.i 

tH - 10 20 ns 
CLOCK-+ DATA 

- 5 15 ns 

- 100 200 n5 

~,J,~n:J ·:;-7 J~Jv.Ail\'li tw - 50 100 ns 

- 40 80 ns 

µ5 
imx7c:::i ·:;7 tr( CL) 

NO Limit µ5 
.ll:J:.•J, .ll:T•mr.ll tt(CL) 

µ5 

1.25 2.5 - MHz 

:iiix-7 c:::i ·:; 7 Ji§Jiith fcL 2.5 5 - MHz 

3.0 6 - MHz 

- 100 200 ns 

Jii1]\;l. "[]-j'/~Jl;.At/i twH - 40 80 n5 

- 35 70 n5 

.A1J~it C1N - 5 - pF 

naNrn 

Voo(V) 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

-

BU4094B/BU4094BF 

Conditions Test Circuit 

- Fig. 1 

- Fig. 1 

- Fig. 1 

- Fig. 1 

- Fig. 1 

- Fig. 1 

RL=lkQ Fig. 2 

RL=lkQ Fig. 2 

- Fig. 1 

- Fig. 1 

- Fig. 1 

- Fig. 1 

- Fig. 1 

- Fig. 1 

- -
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$.R.Jfl IC/Standard ICs 

• )Jlg~liD&~/Test circuits 

338 

CLObK 

DATA 

STROBE 

OUTPUT 
ENABLE 

01-07 

Os 

Q's 

OUTPUT 
ENABLE 

OUTPUT 
ENABLE 
DATA 

STROBE 

CLOCK 

DATA 

STROBE 

CLOCK 

BU4094B/BU4094BF 

1------+------u OUTPUT 

f' 

OUTPUT 

1k0 

RDNm 



$}1,Jll IC/Standard ICs BU4528B/BU4528BF 

BU4528B 
BU4528BF 

:p .:i. 711;-=c / ~ Jv7-
Dual Monostable Multivibrator 
(lm~i:Jl) 

BU4528B, BU4528BF t;J:, ') I- ') jj'jbf'J:, ') t ·:; I- jbf'J: 
;IJf""(' ~ {i!j!~:JE-;r J(...7J\-f 7'v-91'9o 

17 ·:; :tt::21B1~~ l*.i~ I., l~ \ * 9 0 

t-9ti~~B2~~AJJ~~~. n~~tnT~~~~ 

61'tfi-?;:: t;IJf-"('~;!::9 0 lf:l1J!j!~'.JEHJ(...;q11iljl;l:, 9~ 

f-ttt1!f#i: (Rx) t :::i /7/if (Cx) ~Pi¥'.lEh1'~'.lE ~ ;h{i f;:_ 

lt.J, Jl;;~IHJ~:±JtiJ~J(....Aljii~'.JE;IJf""('~;l::9o 

9~$1J•6~;JIOl'illlt~ 1Jt·:; t-t;J:, RESET AJJ~ "L" t::9{> 

;:: t 1'1'iJ1jg t iJ ~J ;!:: 9 ;/J~·, ;:: ~ RESET AJJ ~ I- 1) :tJ~!I: 

A 1J '\">~l!f~APi¥ ;/J> 6 BU4528B/F ;/J~-!j!~:JEibi'Fl'iJl'jgt:: iJ 

{i:l::T~~~~-~~~ffl9{>Z.tWT~:l::9a 

BU4528B/BU4528BF are monostable multivibrators 
opearble for retriggering and reseting. 

•!fij~ 

1) 1lfii11•~1J ""(' &> {> 0 

2) l!M'F~i~~EE;/J~·a;;~ 'a 
. 3) AJJ 1::.-1:::0 - :$1' ::.- .A;IJ~-~~ 'a 

4)~77'/7'7 1-""C'&'>{ia 

5) L-TTL2Ati, LS-TTL1A1J~ii1lJt~~jJJ""('~{io 

•Features 

1) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 

5) 2L-TTI inputs and a LS-TTL input are directly 

driven. 

• 1ill~1&/Truth Table 

INPUT OUTPUT 

RESET A B Q Q 

H _r- H __JL L.J 
H L L;_ __fl_ l_J 

H __s-t_ L Not Triggered 

H H St.... Not Triggered 

H L, H, L H Not Triggered 

H L L, H,J Not Triggered 

L x x L H 

L.I x x Not Triggered 

• 91-Jf~\t~l:!!l/Dimensions 

BU4528B 
19.4±0.3 

~·~'EJ! 
1 2 3 4 5 6 7 8 ~7.6±0.3 . '''. h N 

~ -H 0 ~-H ,..; 
+I ~ 1__1": [ ot2"" 0 FI .... ~ ~ ~5+~1 o.3:1:0.1 

+I t 1·-· LJ ~ 2.54±0.3 

17.78 ± 0.3 8.8±0.6 

BU4528BF 

"' ci 
+I 
N 

'° 

10.0 ± 0.3 

~o 
12345678 

~f=f-tt""'1"1 
0 1.27±0.2 0.4±0.1 

• ~lll:!!l/Logic Diagram 

"'l-- -
:gr-1E3\=f ~ 

_jL 0.3Min. o 
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$JI.JR IC/Standard ICs 

• ~M~:;.t;:~#t/Absolute Maximum Rating (Ta=25'C) 

Parameter Symbol Limits 

~~'<IEE Voo -0.3-+18 

ff~m~ pd 450* 

ti1'FiEillfiBl!!l Topr -40-85 

1*ff:iEillfiBl!!l Tstg -55-150 

.A.:fJ~EEiBl!!l V1N -0.3-Voo+0.3 

• 111i~~tt/Electrical Characteristics 

~iilt~tt/DC Electrical Characteristics (Ta=25'C) 

Parameter Symbol Min. Typ. Max. 

3.5 - -

"1 v"'Jv.A.n•EE V1H 7.0 - -

11.0 - -

- - 1.5 

Cl- vA(Jt.-.A.:fJ•EE V1L - - 3.0 

- - 4.0 

I\-( l;A(Jf,J-.:fJ•ilfl l1H - - 0.3 

o- vA(Jv.A.:fJCillt l1L - - -0.3 

4.95 - -

J\1 t;A(Jv:±l:fJ•EE VoH 9.95 - -

14.95 - -

- - 0.05 

CJ- v«'Jv:±l:f.l\ili:EE VoL - - 0.05 

- - 0.05 

-0.16 - -

J\-( t;r.;'JL-:±l:f.l•illl IQH -0.4 - -

-1.2 - -

0.44 - -

Cl- v«"Ml:l:f.lltillt loL 1.1 - -

3.0 - -

- - 20 

M>Jr.Jil!ljt~;J'iE loo - - 40 

- - 80 

I 

Unit 

v 

v 

µA 

µA 

v 

v 

mA 

mA 

µA 
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BU4528B/BU4528BF 

Unit 

v 
mW 

·c 
·c 
v 

I 

Conditions 
Voo (V) 

5 

10 -

15 

5 

10 -

15 

15 V1H=15V 

15 V1L=OV 

5 

10 lo=OmA 

15 

5 

10 lo=OmA 

15 

5 VoH=4.6V 

10 VoH=9.5V 

15 VoH=13.5V 

5 VoL =0.4V 

10 VoL =0.5V 

15 VoL =1.5V 

5 

10 V1=Voo or GND 

15 



~}Lit.I IC/Standard ICs 

:A 1";7 / 7·~;jtt/Switching Characteristics (Ta=25°C, CL=50pF) 

Parameter Symbol Min. Typ. Max. Unit. 
Vee (V) 

:±l fJ :iL_t I) l!i¥r.i trLH - 100 - ns 5 

- 50 - ns 10 

- 40 - ns 15 

l±l tJ 3L-P J l!i¥r.i trHL - 100 - ns 5 

- 50 - ns 10 

- 40 - ns 15 

tpLH - 325 - ns 5 
1iit~}lfl!i¥r.i 

- tpHL - 120 - ns 10 
AorB-+QorQ 

- 90 - ns 15 

tpLH - 705 - ns 5 
1iit~}lfl!i¥r.i 

- tpHL - 290 - ns 10 
A or B-+ Q or Q 

- 210 - ns 15 

tPLH - 325 - ns 5 
1iit~}lf P;tr.i 
-- - tPHL - 90 - ns 10 
Reset -+ Q or Q 

- 60 - ns 15 

- 1000 - ns 5 

- 300 - ns 10 

- 250 - ns 15 

Jii1J\AfJ HJv ;i; Ii tw1N - 70 - ns 5 

- 30 - ns 10 

- 30 - ns 15 

:±lt.Jrni,;i;~ twoun - 550 - ns 5 

- 350 - ns 10 

- 300 - ns 15 

:±lfJHJv;l;!i twour2 25 40 55 µs 5 

10 50 90 µs 10 

15 55 95 µs 15 

ft1j\ IJ !- 1) jj'll#flll Irr - 0 - ns 5 

- 0 - ns 10 

- 0 - ns 15 

A. tJ ~ :fl: C1N - 5 - pF -

RDNrn 

BU4528B/BU4528BF 

Conditions Test circuit 

- Fig. 1 

- Fig. 1 

Cx=15pF, Rx=5kQ Fig. 1 

Cx=1000pF, Rx=lOkQ 

Fig. 1 

Cx=15pF, Rx=5kQ 

Fig. 1 

Cx=1000pF, Rx=10kQ 

Fig. 1 

Cx=1000pF, Rx=10k0 

Cx=15pF, Rx=5kQ Fig. 1 

Cx=15pF, Rx=5kQ 

Fig. 1 

Cx=1000pF, Rx=10kQ 

Fig. 1 

Cx=1000pF, Rx=10kQ 

Cx=15pF, Rx=5kQ Fig. 1 

- -
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$}Lift IC/Standard ICs BU4528B/BU4528BF 

• iJllJ:iE'.1811&~/Test Circuits 

Qt----<.>-----, 

~----u--~B 

20ns 20ns 

A 50% 

10% 
'--~~~~~~~~~~~~~~~· 

20ns 20ns. 

8 

20ns 20ns 

~ .,.___lw_OUT _ ___, tPLH t, t, 

90% 90% 
Q 

50% 50% 50% 50% 

10% 10% 

t, ...!!. tPHL 

90% 

Q 50% 50% 50% 

10% 
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5JUH IC/Standard ICs BU4538B 

BU4538B .7: .::i. 7 Jv~*'IJl.:c / -:t Jv7 
Dual Precision Monostable Multivibrator 

BU4538B t;I: 1) i? ")I-, MI- I) ;lj'(7)"iij~g!Jlti~:lE:? Jj,f-/\ 

1:7'v-11l'9o 

.A.1Jl~JL-.A0)3L_tl), 3t'"f1J, 1,'f:h.O)I·;1:/1.J'St t-1) 

:t.i' H'J?;:. t 1.JfilJ~g-r:·9 o :±11J1~JL-.AO)i1'1ilJ..ztn~JttHH;J-

1t ex. Rx O)~:fE:IJn: J: -:i Ti~:lE: ~ n 9 t.: tit>, 11'nlmO)iE 

liild: :±11J1\'Jv -Ail'i H~9 z. t t.Jf-C ~ * 9 o 

1) = 7' CMOS :Ji~l:J: IJ :±11JHJL-.Aljl;O)::J /I- Cl-JL-'/f 

J: 11 iEliil:fftin n '* 9 o * t.::i:~i~~a::nim1:s1, 'T, 

twout=Rx • Cx -C>Jttlf> S ti, itl!O)i~~t;l:~Ji. ;l':-tt /,,o 

BU4538B is a monostable multivibrator operable for re
triggering. 

• ~:lk 

1) 11b~-~1J l' ~ .Q 0 

2) iM'F~i!~J±:t.JfJ1'1, 'o 
3) .A.:tJ 1/t:-1//7. 11~·(l:.1, 'o 
4)fl:.7?/7"rJ 1-C'~.Qo 

5) L-TTL2, LS-TTL1.A.1J ~ ii!Hl~Hbl' ~ .Q o 

•Features 

1) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 

5) 2L-TTI inputs and a LS-TTL input are directly 
driven. 

•~:£!~/Logic Diagram 

Voo Voo 
<;> 
I 

R ~ 
'1'2(14) 

r- T 2 

c,:r= 1 (15) 
T-;o-J . _,,____,+:-.::::.:::-+----+---+-++~ 
4(12) 
A 

8 
c. 5(11) 

3 (13) 

6 ( 10) 

7(9) 

• *ff~'1'$1~/Dimensions (Unit : mm) 

BU4538B 
19.4±0.3 

~] 
1 2 3 4 5 6 7 8 ~7.6±0.3 

"' k "' 
[ ot2oo. 0 FI,.... '".+Io LJ-11 ,..: 

0 "' +I ..,: "': ~ ~ ~5±~1 C).3±.0.' 

+It 1· ·u ~ 2.54±0.3 

17.78 ± 0.3 8•8 ± 0·6 

• ~:ElfiB~/Truth Table 

INPUT OUTPUT 

A B Co Q Q 

_r H H ..fl. 1S 
_r L H L H 

H I_ H L H 

L L_ H _IL LI 
x x L L H 
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~JI.JI.I IC/Standard ICs 

• ~M:117':~.m/Absolute Maximum Rating (Ta=25°C) 

Parameter Symbol Limits 

~;~~!± Voo -0.3-+18 

~gtij!J<; Pct 450* 

i!.Jf'FiE!JUiiOO Topr -40-85 

1lH¥iM.JUiiOO Tstg -55-150 

.A:1J~JHiillll V1N -0.3-Voo+0.3 

• 'il~IY:l~tt/Electrical Characteristics 

~mt~tt/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. Max. 

3.5 - -

"1 v/'\·11- .A 1.1\i!± V1H 7.0 - -

11.0 - -

- - 1.5 

[J- v/'\"Jv.A.1.1\il± Vil - - 3.0 

- - 4.0 

l\1 v/'\"Jv.A.1.1\lli:iM l1H - - 0.3 

[J - '-'"'·;i, .A:t.1\ll!:ili! l1l - - -0.3 

4.95 - -

1\1 v/'\"Jvlfl:t.1~1± VoH 9.95 - -

14.95 - -

- - 0.05 

[J- v/'\'Jvlfl:t.1~1± Vol - - 0.05 

- - 0.05 

-0.16 - -

l\1 v/'\"Jvlfl1J~iM loH -0.4 - -

-1.2 - -

0.44 - -

[J-v/'\"JL-lfl:1J"iili! lol 1.1 - -

3.0 - -

- - 20 

M>~iili'lt~~ loo - - 40 

- - 80 

Unit 

v 

v 

µA 

µA 

v 

v 

mA 

mA 

µA 
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BU4538B 

Unit 

v 
mW 

'C 

'C 

v 

Conditions 
Voo (V) 

5 

10 -

15 

5 

10 -

15 

15 V1H=15V 

15 Vil =OV 

5 

10 lo=OmA 

15 

5 

10 lo=OmA 

15 

5 VoH=4.6V 

10 VoH=9.5V 

15 VoH=13.5V 

5 Vol =0.4V 

10 Vol =0.5V 

15 Vol =1.5V 

5 

10 V1=Voo or GND 

15 



~JUll IC/Standard ICs 

A 1·~7-1::,... ?!Mii/Switching Characteristics (Ta=25't:, CL =50pF) 

Parameter Symbol Min. Typ. Max. Unit 

- 100 -

i:ll:tJ:iI.J:. IJ ~IL, tTLH - 50 - ns 

- 40 -

- 100 -

l:ll:tJ:iI.r'J~flll tTHL - 50 - ns 

- 40 -

- 300 -

ffiiM~Ji!i~llll tpLH - 150 - ns 
A, 8-->Q, Q tPHL 

- 100 -

- 250 -
fi;;jM~Ji!i~flll tPLH - 125 - ns 
Co-->Q,Q tpHL 

- 95 -

- 50 -

1i-IJ'.A.:tJ1(J[,;'(.jli tw1N - 30 - ns 

- 25 -

185 200 215 

l:f:l:tJ1(J[,;'(.jli 1 twoun 185 200 215 µS 

185 200 215 

8.8 9.4 10.0 

l:ll:tJ1(J[,;'(.jli 2 twour2 8.8 9.4 10.0 ms 

8.8 9.4 10.0 

- 0 -

:ftij\ IJ ~ IJ ;IJ'~rai trr - 0 - ns 

- 0 -

.A.:ti~• C1N - 5 - pF 

• :ll~lllfi:'1t·f4:/Recommended Operating Conditions 

Parameter Symbol Min. I Typ. I Max. Unit 

!ti-$~ 1 ~ /7'titt Rx 5 l - l 1000 kO 

!tl-$~1 ~/7'~· Cx No Limit pF 

ftDNrR 

Voo (V) 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

-

, 

BU4538B 

Conditions Test Circuit 

- Fig. 1 

- Fig. 1 

- Fig. 1 

- Fig. 1 

- Fig. 1 

Cx=2000pF, Rx=lOOkO Fig. 1 

Cx=O.lµF, Rx=lOOkO Fig. 1 

- Fig. 1 

- -

Conditions 

-

-
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$}1.111 IC/Standard ICs BU4538B 

• ~ 1 ~ / 7 7--\' - "/Timming Chart 

A 

B 

o, 

0 

~I t, 

• ill~~181~~/Test Circuits 

~---0--18 

A 

B 

o, 

_!!LH - _!.PHL ~r 

50 
90% 

0 50% 50% 50% 
% 10% 

__!_i.HL 

Q 50% 50% 50% 

twouT 

Fig. 1 (b) .A 1 ·:; f- / ?P#r~'lJD.U:iE:iltJf~ 
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).R.J=D IC/Standard ICs BU4028B 

BU4028B BCD to 7' ~ ~ Jlt7' ::J - /j' 

BCD-to-Decimal Decoder 

BU4028B t.t, BCDf~{5-~ 10Jltf~{5-!.:~~9.Q7:::i-1i' 

"f9o 

Qo - Qg ;!: "f 0) 1 0 ;$: 0) l±l 1J 0) ? "5 , A - D 0)).. 1J :::i -

F t.:Mlit Gt.: l±l 1J tf "H" v-"<Jt.- i.: Id: •J, f ttl-.:1.9}0) l±l 1J 

!;!: 9 -"'l' "L" 1/-"<Jvt.: id: IJ ;!: 9 o 

A - C 0) 3 ;$:0))..1J f ffl~ 'l' D 0))..1J Utll:.J...1J t [., Z 

{ieffl9 .Qt, 1-0F-8 7-':::i - ~ t [., l' 'Edieffl"f ~ ;!: 9 o 

BU4028B is a decoder which converts BCD signals to 
decimal signals. 

-~~ 
1) 1!bl11•~1J "fit> .Q 0 

2) jjjf'l=~EElBIHlfJ'·a-~ 1 o 

3) A1J 1 / t:0
- ~/ ;(fJ''i\Wj~ 1 o 

4)i\Wj7y/J"rJ f-"f®.Qo 

5) L-TTL2)..1J, LS-TTL1J...1JH~Utl~j}j"f~.Qo 

•Features 

1 ) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 
5) 2L-TTL inputs and a LS-TTL input are directly 

driven. 

• ~!.l~/Logic Diagram 

0 

~-.....--0, 

~~~-0, 

)>-4 >--<J 0, 

)>-4 >---0 0 3 

P-<i >--<i 0. 

~~~~o, 

l:>-<I>~ 0, 

D 
0, 

~---L_/>-+--,-L.-rP-<I>---<> O, 

'--'•'--~ o, 

• ~MB::k:JE:~/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits 

~il!f,~J± Voo -0.3-+18 

~!f:g~~ pd 450* 

ib1'FjjiJiflBOO Topr -40-85 

1JiH'fi.!illiflBOO Tstg -55-150 

.A:l:J~J±!IBOO V1N -0.3-V00+0.3 

• 9Hf~-;j")i~/Dimensions (Unit : mm) 

BU4028B 
19.4±0.3 

~] 
1.2 3 4 5 6 7 8 ~7.6±0.3 

C"l. k N 

[o~. oR" "'· +I o LJ-H ..-' 0 N 
+I ,.: ": ~ ~ ~5+~1 o.a±O·' 

~ -r- 2.54±0.3 I · - · LJ 
17.78 ± 0.3 8'8 ± 0·6 

Unit 

v 
mW 

"C 

"C 

v 
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5Jl.Jti IC/Standard ICs 

• •3ittf!l~ti/Electrical Characteristics 
mI;;u~tt/DC Electrical Characteristics {Ta = 25°C) 

Parameter Symbol Min. Typ. 

3.5 -

1\1 v-"'lvA.:fJ~EE V1H 7.0 -

11.0 -

- -
o- v-"''Jv A.:fJ~EE V1L - -

- -

"1 v-"''JvA.:h~mi l1H - -

Max. Unit 

-

- v 
-

1.5 

3.0 v 
4.0 

o.3 µA 

CJ - '-'"'.'" A.:fJ~lJli l1L - - -0.3 µA 

4.95 - -

1\1 v-"''Ml:l:fJ~EE VoH 9.95 - - v 
14.95 - -

- - 0.05 

CJ- v'\'Mll:fJ~EE VoL - 0.05 v 
- - 0.05 

-0.16 - -

1\1 v-"'Mll:fJ~)Jli IQH -0.4 - - mA 

-1.2 - -

0.44 - -

o-v-"'Jvl:ll:h~mi loL 1.1 - - mA 

3.0 - -

- - 1 

DB~iill'l'~lJli loo - - 2 µA 

- - 4 

.A 1 ·~ 7- /?~ti/Switching Characteristics (Ta = 25°C, CL = 50pF) 

Parameter Symbol Min. Typ. Max. Unit 

- 180 -

i:lJ :fJ .:J'.Ll:. I Jlli'frai tTLH 90 - ns 

- 65 -

- 100 -

i:ll:fJ.:l'.LT I) ~r.i tTHL - 50 - ns 

- 40 -

- 300 -

"L" to "H" 
1foUi.l!~r.i 

tPLH - 130 - ns 

- 90 -

- 300 -

"H" to "L" 
1~iiil.l!~r.i 

tPHL - 130 - ns 

- 90 -

.A.:IJ$:ii C1 - 5 - pF 

348 RD Nm 
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Conditions Test Circuit 
Voo (V) 

5 

10 - Fig. 1 

15 

5 

10 - Fig. 1 

15 

15 V1H=15V Fig. 1 

15 V1L =OV Fig. 1 

5 

10 lo=OmA Fig. 1 

15 

5 

10 lo=OmA Fig. 1 

15 

5 VoH=4.6V 

10 VoH=9.5V Fig. 1 

15 VoH=13.5V 

5 VoL=0.4V 

10 VoL 0.5V Fig. 1 

15 VoL=1.5V 

5 

10 V1=Voo or GND -

15 

Conditions Test Circuit 
Voo (V) 

5 

10 - Fig. 2,3 

15 

5 

10 - Fig. 2,3 

15 

5 

10 - Fig. 2,3 

15 

5 

10 - Fig. 2,3 

15 

- - -



~Jl.Jn IC/Standard ICs 

• Allfi~/Truth Table 

INPUT 

D c B A Og Os 07 Os 
L L L L L L L L 
L L L H L L L L 
L L H L L L L L 
L L H H L L L L 

L H L L L L L L 
L H L H L L L L 
L H H L L L L H 
L H H H L L H L 

H L L L L H L L 
H L L H H L L L 
H L H L L L L L 
H L H H L L L L 

H H L L L L L L 
H H L H L L L L 
H H H L L L L L 
H H H H L L L L 

• ill~~!Blii~/Test Circuit 

Voo 
16 

v •• 3 
A 14 

2 

B 15 
TABLE 

c 6 
7 

D 4 
9 

Vss 
o, 5 

8 

naNrn 

OUTPUT 

05 04 03 02 

L L L L 
L L L L 
L L L H 
L L H L 

L H L L 
H L L L 
L L L L 
L L L L 

L L L L 
L L L L 
L L L L 
L L L L 

L L L L 
L L L L 
L L L L 
L L L L 

TEST INPUT 

NO. A B c D 

1 V1N Vss Vss Vss 

2 Vss V1N Voo Vss 

3 Voo Voo V1N Vss 

4 Voo Vss Vss VtN 

5 Vss V1N Vss Vss 

6 Voo Vss VtN Vss 

7 Vss Vss Vss V1N 

8 Vss Vss V1N Vss 

9 V1N Voo Vss Vss 

v~ 
OUTPUT ,-

Po~ 

a~;:\_ 
Neg. 

BU4028B 

01 Oo 
L H 
H L 
L L 
L L 

L L 
L L 
L L 
L L 

L L 
L L 
L L 
L L 

L L 
L L 
L L 
L L 

OUTPUT 

Pos. Neg 

01 Oo 

Os 04 

07 03 

Og 01 

02 Oo 

Os 01 

Os Oo 

04 Oo 

03 02 
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ifl.JD IC/Standard ICs 

.-----------'----'--- v •• 
16 

v •• 

TABLE 

20ns 20ns 
TEST 

v,.---- --;.,9"'0"="%:----.1 
NO. 

1 
:A.:IJ 50% 

2 

3 
1, .. 4 
Neg. 90% 5 

tll:tJ 50% 6 

10% 7 
Pos. 

8 
1,.. 9 

350 naNrn 

3 
14 
2 
15 
1 
6 
7 
4 
9 
5 

i:t: -1Hll:IJ~li\H·l:';t: 
O, = 50pF ~Ii~ 

INPUT 

A B c 
P.G. Vss Vss 

Vss P.G. Voo 

Voo Voo P. G. 

Voo Vss Vss 

Vss P.G. Vss 

Voo Vss P.G. 

Vss Vss Vss 

Vss Vss P.G. 

P. G. Voo Vss 

BU4028B 

OUTPUT 

D Pos. Neg. 

Vss 01 Oo 

Vss Os 04 

Vss 07 03 

P.G. Og 01 

Vss 02 Oo 

Vss Os 01 

P.G. Os Oo 

Vss 04 Oo 

Vss 03 02 



~11.Jtl IC/Standard ICs BU4042B 

BU4042B ~?'/I'' D 7'/T 
Quad D Latch 

BU4042B,i, ;j:t;Jm.(7) '.7 D "/ '.7 71 / t ~lj.q (7)7-11A7J 

~-T-~ ti-? 4191~(7) D 7 "J 7-7:9 o 

POLARITY A. j) ~ "H" ,;:: 9 {> t , CLOCK A 7J (7) rI_ ~ ...t 
:1f -:i -r ", {> r .. i tll 7J (OJ t: 1i.A.7J (D) :1.f .z- (7) **!Ji ;fJ n, 
CLOCK,Aj)O)J'CflJ Ttll7J (Q) Ii f(7)~B(7).A.1J (D) ~ 

1:1H~ 1.., * 9 0 cLocK.A. :tJ :1f.rz: ~ ""F :1f-:i -r "1 {> r .. i 'i, A. 7J 

(D) :lf~11:: I., 'l ti t:f:lj) (Q) 'i~1t L, :1:-tt /t,o 

* f;:;, POLARITY .A.:tJ ~ "L" v/\'Jvt: 9 {> t' CLOCK.A.:tJ 

:lf"L"O)r,.i, .A.7J (D) ;lft:f:lj) (Q) t:fO);!:;!:JJ!.;fJtl., CLOCK 

A. :tJ :1f"H"(7)r .. i ti 7 ") 7-iM'F t tJ: •J * 9 o 

BU4042B is a 4-circuit D latch having common clock 
line and individual data input terminals. 

·~-& 
1) 1tt)jljjl'~j) ""(' s {> 0 

2) iM'F~imi~EE:lfJ.t1, 'o 

3) AJJ1 / ~·-:$!'/ .A:IJ"~\,'o 

4)~7r/J7rJ 1--Z:S{>o 

5) L-TTL2.A.7J, LS-TTL1.A.7J~ii~::lll~i}J""('~{>o 

•Features 

1 ) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 
5) 2L-TTL inputs and a LS-TTL input are directly 

driven. 

• JtJ!ll~~/Truth Table 

CLOCK POLARITY Q 

L L D 

H L LATCH 

H H D 

L H LATCH 

• ?Ht~-ti!~/Dimensions (Unit : mm) 

BU4042B 
19.4±0.3 

~] 
1 2 3 4 5 6 7 8 ~7.6±0.3 

"' A N 

[o·~co d ~,... 
"'· -H d Q+, I -~ ...: ~ ~ ~5±:1 o.3~0-' 

~ -r- 2.54±0.3 I · . LJ 
17.78 ± 0.3 8•8 ± 0·6 

• 7· D ·:; '.7 ~ 1-Y? 7 .L../Block Diagram 

• ~Jlll~/Logic Diagrams 

D, (4) LATCH (2)0, 

1 (.3)0, 

D, (7) LATCH (10)0, 
2 (9)0, 

D, (13) LATCH (11)0, 
3 (12)0, 

D, (14) LATCH (1)0, 
4 (15)0, 

CLOCK 
(5) 

POLARITY 
(6) 

RDHIR 351 

i.R. 
m 

c 
M 
0 
s 
[J 
:; 
·:; 
'J 
B 
u 
4 
0 
0 
0 
B 
:;, 
') 
I 

;J.,' 



5.R.JJ.I IC/Standard ICs 

• ~M:&::k~*!/ Absolute Maximum Ratings (Ta = 25'C) 

Parameter Symbol Limits 

ti.!Jtl± Voo -0.3-+18 

~!fi:Wm~ pd 450* 

i111'Fi.:.lf~lm Topr -40-85 

1¥7¥i.!llflUll Tstg -55-150 

}'1:J tl±lBI! V1N -0.3-Voo+0.3 

• ilittr.J~tt/Electrical Characteristics 

i!l)J.[~tt/DC Electrical Characteristics (Ta = 25'C) 

Parameter Symbol Min. Typ. Max. 

3.5 -

/\1 v«Jt-.i\.:l:l"<l!:I± 
V1H 7.0 - -

(DATA) 
11.0 - -

3.5 - -
t\1 v"\'Jv.i\.:l:ltl± 

(CLOCK ) V1H 7.0 - -

POLARITY 
11.25 - -

- - 1.5 
[J- v"\'Jv.i\.:l:ltl± 

V1l 3.0 
(DATA) 

- -

- - 4.0 

-
[J-v/'{Jv.i\.:l:l"<l!:I± 

- 1.5 

(CLOCK ) V1l - - 3.0 
POLARITY 

3.75 - -

1\1 v"Jt-.i\.:l:l'ilti* l1H - - 0.3 

[J- v/'{Jt-.i\.:l:lti* l1l - - -0.3 

4.95 - -

/\1 v"\'Jt-1±\:l:l'<ll± VoH 9.95 - -

14.95 - -

- - 0.05 

[J- v"\'Jvl±\:l:l'<ll± Vol - - 0.05 

- - 0.05 

-0.16 - -

/\1 v"Jvl±\:l:l~inl loH -0.4 - -

-1.2 - -

0.44 - -

[J- v"\'Jvl±\:l:lti* lol 1.1 - -

3.0 - -

- - 4.0 

~~ii!IJ!U~51iE loo - - 8.0 

- - 16.0 

Unit 

v 

v 

v 

v 

µA 

µA 

v 

v 

mA 

mA 

µA 

352 ftDNm 
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Unit 

v 
mW 

"C 

'C 

v 

Conditions 
Voo (V) 

5 

10 -

15 

5 

10 -

15 

5 

10 -

15 

5 

10 -

15 

15 V1H=15V 

15 V1l =OV 

5 

10 lo=OmA 

15 

5 

10 lo=OmA 
1----------1 

15 

5 VoH=4.6V 

10 VoH=9.5V 

15 VoH=13.5V 

5 Vol =0.4V 

10 Vol =0.5V 

15 Vol =1.5V 

5 

10 V1 =Voo or GND 

15 



~.R.Jti IC/Standard ICs 

.A 1 ·:; 7- / ·~7'~t!t/Switching Characteristics (Ta = 25°C, CL = SOpF) 

Parameter Symbol Min. Typ. Max. Unit 

- 180 -

tB:h:lL.I: iJ ll\!fr•'l tTLH - 90 - ns 

- 65 -

- 100 -

tB:h.:lz:T iJ ll\!fre'l trHL - 50 - ns 

- 40 -

- 220 -

f;I;ii~:l! ll\!f re'l tPLH - - 90 - ns 
D-->Q, Q lPHL. 

- 70 -

- 220 -

f;I;ii~:l!ll\!fr•'l lPLH 
90 - - ns 

CLOCK-->Q, Q lPHL 
- 70 -

- 150 -

1N11':7 0 '/ :7 lwH 
50 

;~Jv;l:~lij 
- - ns 

lwL 
- 40 -

- 50 -

*-Jv F~r·'l lH - 25 - ns 

- 20 -

- 50 -

iz '/ i' Y '/ /l!ifrej tsu - 20 - ns 

- 5 -

)...:lJ:@i!: C1N - 5 - pF 

• illtlE'.IEl~~/Test Circuits 

~------v,, 

16 

2 D 
3 

o, 10 
D, 9 

D, o, 11 
Q 

D, 
12 

o, 
D, 5 

8 Vss 
Ao: -11-tff!J;);!l'f-l:(;t0,=50pF 

?it~ 

ftDNm 

Conditions 
Voo (V) 

5 

10 -

15 

5 

10 -

15 

5 

10 -

15 

5 

10 -

15 

5 

10 -

15 

5 

10 -

15 

5 

10 -

15 

- -

BU4042B 

Test Circuit 

Fig. 1 

Fig. 1 

Fig 1 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

-
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iR.m IC/Standard ICs 

16 

5 OK o, 

POL 
o, 
0, 

D, 0, 
D, o, 

0, 
D, o, 
D, o, 

8 v .. 

OK 

Q 

354 RDNID 

v •• 

2 

3 

10 

9 
11 

12 

15 

i:E•: ~W:t.Jillt1H·(:(;l:0,=50pF 
:a-Jilii'C 

BU4042B 
1 .• 

i·' 
11 

, . 
1:; 

I• 



/'m~flff JfJ IC/ICs for Industrial Equipment BA6208 

BA6208 iiJiQ!fii:- 9 ['' 71' /~ 
Reversible Motor Driver 

BA6208!;t, .iE)2!fi;O):::J/ l-Cl-Jv~~g~t-:d.:.:C-:$11'' 

51:;f,Ef:IO).:C./ 1) ~ "J? IC-"('9 0 

;: 0) IC 1: J: -::> l', 7J iz "J 1- 7 "J :f, 5 :;- ;it 7J iz "J 1- 0) ;it -

i- 1;1\-A, 7°v-tr0:>7'-L.::i:..- !-C1-Ji...~c:·0:>.:c-5I 

O:>.iE)2!fi:::i :...- i- ci-Ji...tf, TTLv/\:·Ji...0:>MJJ.fg{}TZ.· ~ ;1: 

9o 

ICl*!flBl:,;t, .iE)2!fj;O)ffiiJf;!fJC:lliJP~!:, ~Alffii]A 1- ·:; /~ IJ> 

~snQJ:~~md~nkM~Mc, t0:>•~~~~z 

lo= 1 OOmA(Typ.)O) :±l :tr~mt ~:±lit Q' .iE)2!fi:±l t.J I ~'7 -
flWl*lil~ n l\.';1:9 o 

The BA6208 is a monolithic IC for motor driver, having 
regular and reverse control function. 

·~~ 
1).:C-:$1 F51:7',Ef:ll~'7- l-5/V'A51 (100mATyp.O) 

~mf 1"517') ~l*!il ~l\.'Qo 

2) "'E-511~1H~t:, 7'v-=fiM'I= (J...t.JA, BC: t ':/\ 1 v 

/\:'JvO:>P~) 9 Q~jjg ~ l*lil ~ l' ~' Q o 

3J 'ij- - ::;·~.m:xffl ;;· 1 ::it - F ~ i*lil ~ z ~' {, o 

~At.l~BC:t~Cl-v~~~(At.J~BC:t~Cl-v~ 

JvO)P~) O:>A :$1//\1@~~~mtlJ~·~ b<l.f.> l' ~!l~ ~ ' 0 

5) iil1'1=~~~EE~lttW4.5-15.0V C:JbVo 

6) TTL Z.·iilUl 1''517'-c' ~ Qo 

3pin(Ain) 2pin(Bin) Bpin(AOUT) 7pin(Bout) 

H L H L 

H H L H 

H H L L 

L L OPEN OPEN 

Note : J..tJ l/.A('J~ "H" t;t 2.0V J:Lt. 
J..tJ l/.A('J~ "L" t;t 0.BV i:JT 

• ~~Jf~-;j")il8J/Dimensions (Unit: mm) 

22.o!i·2 2.s!i·1 
Cl.0 

JL 
0.3 

I [CJ lID CID CID IID IIlJ CID CID CID I 

•Features 
1) Built-in motor driving power transistors (1 OOmA Typ. 

drive current). 
2) An internal function provides braking (when both A 

and B inputs are high) to stop the motor. 

3) Built-in surge-absorbing diodes. 
4) When both A and B inputs are low, the standby current 

is extremely low. 
5) Wide supply voltage range (4.5-15.0V). 

6) Direct drive by TTL circuits. 
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il~tltiJfi IC/ICs for Industrial Equipment 

• l*J$1EJIH4lilt~/Circuit Diagram 

R, 

R,, 

R,o 

Fig.1 

• ~M:lix~m/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~i!f-".l!:E: Vee 18 

~~:IQ~ Pd 700* 

iilf'Fi.ffi!JUU!I Topr -20-60 

f¥:fTi.ffi\JUff11!1 Tstg -55-125 

if.::kt:l:l:tJ•inf louT 500 

• :ft~l1JfF~{4/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.5 15 v 

• iili~f(.J!Mtt/Electrical Characteristics (Ta=25°C, Vee =9.0V) 

Parameter Symbol Min. Typ. Max. Unit 

t:l:l:tJ•mt lo 200 - - mA 

t:l:l:tiil1na~a:: VeE - - 1.6 v 
1\1 v"'JvA.:tJ~a:: V1H 2.0 - - v 
i:i-vl'(JvA.:ti~a:: V1L - - 0.8 v 
:A?! //~1Pi¥llil~~lnf IST - - 0.4 mA 

1\1 v/X"JvA.1.Jati* llH - - 400 µA 

R,, 
R,, 

Unit 

v 

mW 

·c 
·c 
mA 

Conditions 

lo =100mA 

A, Bf;lii,\:tJi:i-vl'(JvP;¥ 

V1H=4.5V 

· i±l:IJJill"-<7.l5'1-*<t-V'!li:illH:MVr, Jiif!!;500mAt~lli!9'51i1'::t- l"ti*Ji!i!t.,H':l'9. 
<t-:/'~)tl:L;i, 10m sec, 71-7'11/10!>.lTI: t.,;!'9. 

356 ftDNm 

BA6208 

Test Circuit 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 



il:~tlHJII IC/ICs for Industrial Equipment BA6208 

• j!IJ:AE'.IBl~Hll/Test Circuit 

i¥ 
1. ii 

A our - .mi 
ii 

A ffl 
8 

BA6208 Re I Bour 

7 t" 
7 
1' 

v,. 5 GND I~ 

Fig.2 

RDHRI 357 



ii~•tt.m IC/ICs for Industrial Equipment 

BA6218 iiJi9!ii-=t - 9 ('' 711 ~ 
Reversible Motor Driver 

• ~jf~-;j-)!~/Dimensions (Unit: mm) 

BA6218t;t, t±l:t.J~mtff0.7A(Max.) Tt±l:t.J'E- Ft;tA.:t.J~~ 

JI (2.A.:t.Jl t:JiO l5TiE&, ~&. ~!I:. (~6), 7"v-"'"(J) 

4'1:- l''ff&>•nl:Ta 

r::l :;- ·y ?'i'.fBt1X-'7-$0)77 :..- l''f £-M ~ n '~(J)"t't±\:t.J 

~~~n1~ftt~T~~t~~~z. M•~i'.iJ~&i'.iJR 

l!'E-? (J)§l!trf •111JiltT ~ ~ t ffi'.iJl'jg"t'T a 

The BA6218 generates an output current of 0.7 A (Max.) 

with 4 output modes of forward rotation, reverse rotation, 
stop (idling) and brake according to input logic (2 inputs). 
The grounds of the logic unit and power unit are isolated. 
Therefore, the circuit of a reversible, variable-speed 

motor can be easily composed by adding an electronic 

governor at the output. 

·~:& 

1) -tj--VP~Jl}lffl~1 ::1"- Ffi*.I~ ~"l~'~o 

2) .A :$1 /J\1Pif(J)181lltr~mtffyf.t~'o 

3) ihf'F~EEwlm fffi;. ~' (4.5-1 SV)a 

4) TTL T~~j}JT ~ ~ o 

•Features 

1) Built-in surge absorbing diode 
2) Small circuit current at standby. 

3) Wide operating voltage range (4.5-1 SV). 
4) Drivable at TTL 

• ~MA*~ttt/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits 

~iJUtEE Vee 18 

fl~tll~ Pd 800* 

IJJ1'FiM.IOM!l Topr -20-60 

1!M.fiMilllM!I Tstg -55-125 

ii:;i;:t±l:tJ~mt lo 0.7 

• :tl~l:bf'F5ki4/Recommended Operating Conditions (Ta=25'C) 

Parameter Min. Typ. Max. Unit 

Vec(6pin)-GND(2pin, 5pin)rai~EE 4.5 - 15 v 

Vce(6pin)-CoM(Bpin)•EE 4.0 - 15 v 

358 RD Nm 

22.o:i:g2 

2.0 Rl.O 

([]J'J cc:c aD cm rto CtIJ cm a:n IIDI 

Unit 

v 
mW 

·c 
·c 
A 

BA6218 



J°l~l!fiJD IC/ICs for Industrial Equipment 

• 11~89~t!t/Electrical Characteristics 

Parameter symbol Min. Typ. Max. Unit 

l81llMll:ilit1 10 1 18 34 50 mA 

[81~il!:ilit2 102 34 52 70 mA 

7. 9 //~1Pif[81~~ilit 1st - 1 11 µA 

"1 v«Jv.A:tr~a:: VtH 2.0 - - v 

o- v-"''Jv.A:tJ~I.± VtL - - 0.8 v 

J\1 v-"''Jv.A:tJ'il!:)ilt ltH - 93 135 µA 

tl:l:tJi~fa'il!:a: VcE - 1.2 1.6 v 

3pin (IN) 1pin (IN) ?pin (OUT) 9pin (OUT) 

H L L H 

L H H L 

H H L L 

L L OPEN OPEN 

• ~lll!@lM~rotCi!l/Circuit Diagram 

GND r·5 

Fig.1 

ftDNrn 

Conditions 

1pin"H", 3pin"L"or 1pin"L", 3pin"H'', RL=oo 

1pin"H", 3pinuH", RL =oo 

1 pin"L", 3pin"L" 

VtN=2.0V 

lo=200mA tl:l:tJ Tr J:tT1~UO):IJO'.lf'il!:J3: 

Note: .A;!Jv"JI- "H" tt2.0VJ:JJ: 
.A;!J v"ll- "L" ltO. 8 V J:J"f' 

BA6218 

Test 
circuit 

Fig.3 

Fig.3 

Fig.3 

Fig.3 

Fig.3 

Fig.3 

Fig.3 
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• iJllJ'.iEIH!iftli!l/Test Circuit 

3 

• Ji5JH1'§1J/ Application Example 

Cl~') :7 
::i ::..- r o-Jv 

+ 

R, 

R, 

360 

6 

BA6218 

2 5 8 

Fig.2 

I 
I 
I R, 
I 

g I 

'----------Vee 

Fig.3 

Cl~') :7 
::i ;..- r o -Jv 

Fig.4 

RDNm 

BA6218 
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BA6109 RJi2!6~ -9 1''71 J~ 
Reversible Motor Driver 

BA6109ti, l'iJ~!f!i'E- 51 F 711~- C: L, T ~R LJ.: 'E .I 1) 

y ·;; ? ICT9 o 2 -J 0) A :fJ ~iili!I !:lit{; t.: :±l 1H - I" C: L, 

TiE!f!i, f.Hi, 1~11:0)3-JO)'f- Ffti¥-::in 1 i9o 

ICO)l*JflBI::: ti, iE!f!i t L, < tiJHi~J;:i~ t.J1 S i~ll:~U~"-0) 
tTJ~;{.!Ji¥1:::, 'E- 510)J£~~:h UAi~x L.., ·'f v-=t-tJ~·tJ, tJ' 

-Q J::? 1:::mi;JU~ n n 1 i9 0 it.:, :±l:fJ'E- l''O)tl.J~;{.ai¥ 

tte~R~9-Q§7yinv/~fg~9-Q~fttl*l~L.. 

Tl 1 i9 o 

:±l :fJ Ii, 9HiLt O)'.JE~EE '.i 1 ;;f - I'' (4pin-GNDrai) T):'R: 

i-Q:±l:fJ~EET, 'E-51F71~ffl0)~7/VA51~, 8 

::kBOOmAi TO)/}:·;; yin v / ~ 1:::it ;{.-Q J::? 1:::~nt ~ 

n Tl 1 i9o L..t.:t.J~'-::i T, 6Vffl, 9Vffl.:&tf12Vffl Cl'-::i 

t.:~~O)'f- 51 f iii~~Uh ~ -l!-Q;: C: t.J~-T ~ i 9 a 

A :fJ ti, 50µ AJ,:f"f 0) ~mt TIC t.J'ibf'I' 9 -Q J: ? t::: ~'.JE L, T 

® •J * 90)1", CMOSt;i: c'O)::J / ~ Q-Jvi::J :> ·;;? :±l:fJ C: 

iii*s ~ -l! -Q ;: C: t.J'T ~ * 9 o 

The BA6109 is a monolithic IC consisting of a reversible 
direct power driver for motors. Both forward and reverse 
drive modes as well as the stop condition are possible in 
response to logic control inputs. 

•*i~ 

1) 'E-51 F71:7'ffl/'\'7- ~7/VA51fl*J~L..Ts•J, 

8::k800mA0):$1'·;; yin v/ H:::ifii;f;{. S tL-Qo 

2) 'E - 51 wll:ai¥0) ·J' v - =t-~liH I*!~ L.. -r l' -Q 0 

3) 'E-510):$1' ·;;yin v / ~P,&~~H-f I*!~ L, n 1 -Qo 

4) .A:hti,MOS LSIC:ii1U6c·~-Qo 

5) 9H-;J-LtflB.11tJ''.'.!ritl'o 

6) ih11'~i!l~EElBIHW6-18V C: lt:l 'o 

7) SIP10pin I~·;; -7-VO) t.: libf'l'~ttt.J'!~:l'o 

• 91-Jf~-t~!CT!l/Dimensions (Unit : mm) 

~ 

0 
ti N 
~ ..,; 
S; N 

Rl.O 

e Features 

26.5±0.3 

25.0±0.2 

1 1--2.54±0.3 

22,86±0,3 

RL6 

[ IID IID IID CID cm an !ID CID a::n llD 

3,6±0.2 

w 
0.6±0.1 

~~ 
0.5±0. 1 

1) Built-in motor drive power transistors are used which 
can sustain up to 800mA of rush current 

2) Built-in motor braking function for motor stopping. 
3) Built-in components are provided to absorb motor 

rush currents. 
4) Inputs may be driven directly with MOS LSI devices. 
5) Requires few external components. 
6) Wide supply voltage range (6.0-18.0V). 
7) Easy to use because of 10-pin SIP package. 
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• ::l"D "/ 7~1"7" 7· 7.b./Block Diagram 

• ill~~IBll&~/Test Circuit 

Vz 1 
3 

BA6109 

12V 

Your1 Vour2 Vcc2 
2 10 8 

Vz2 

9 

'------<'----;--1---1-o GND 
1 

Re 

10n 

BA6109 

Fig.1 

ZD 

7 .4V 

• il@Mit:*::lE~/Absolute Maximum Ratings {Ta=25°C) 

Parameter Symbol Limits Unit 

~)Jili~f:I Vee 18 v 

ff:gffi!;\:; Pd 2200 *1 mW 

ihf'Fi.!l.IUeWI Topr -25-75 ·c 
fJHfi.!l.IUeWI Tstg -55-125 ·c 
t:ll:tJ~mc IQUT 800 *2 mA 

.A:tJ~f:I~WI VIN -0.3-Vee v 

* 1 mllH;t~fJffi1£~i¥1iO' ~llllT Q;: t 

BA6109 

FIN RIN Vout 1 Vout2 

1 1 L L 

0 1 L H 

1 0 H L 

0 0 L L 

AfJ [..-A;')v 1 l;t2.0WLr 
*2 'T 1 -7- 11/1000)Hlv.A500 µs l:TQ AfJ v-"Jv 2 l;t0.7Vl.'JT t T Q 

e 'il~rf.J~tt/Electrical Characteristics {Ta =25"c, Vcc1=12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

l!Jf'F~)Jili~f:I~WI 1 Vee1 6.0 - 18.0 v - Fig.1 

l!Jf'F~)Jili~f:I~ll!I 2 Vee2 - - 18.0 v - Fig.1 

1!1\f~~Pii~mt IQ - 15.0 30.0 mA 5, 6pin: GND, R L =oo Fig.1 

~lj\,\:tJ :1" /~mt llN - 10.0 50.0 µA R L =00 Fig.1 

kfJ:Av ., ;., =iJ'-' l"~f:I V1NT 0.7 - 2.0 v RL=OO Fig.1 

t:ll:tJ•J-?~mt loL - - 1.0 mA 5, 6pin:GND, R L=oo Fig.1 

t:ll:tJ~f:I Vo 5.2 5.8 6.9 v R L =-60Q,ZD=7.4V Fig.1 

362 naHrn 
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BA6209 RJi2!ti-1:- 51 I'' 71' /~ 
Reversible Motor Driver 

BM~9~, ~R~D-71/~~-:$1, ~~7A:$1/~

:$1, IJ -JI.-~ - :$1f.J:C~iE~~fiQ,~(:9 Q~ -:$1 f, 

~~ 1''717'l'8 .QilJ~~~-:$1 1''711\l'9o ~~. 

ITTOP-~R~9.Q, ~-$1§~~i~~f~-~~~~ 

9 .QflUH j;lgjl l., Ts IJ' 1.6A~ § •y ~ i ~~t:ifii;f;t 6 

n;J;9o 
<'.I Gt:, DV":;-7}._/J "H-H ", "L-L"~5k1tl'~g\ffiljSTOP 

~.filjgf j;lgjl l., Tl' ;J; 9 o 

;J; t.:ffilJf,!O~-T (VR~T) ~~EEt: J: IJ, ~ - :$1 t: IJ' IJ' .Q ~ 

fff~f,!Ol'8;1;9~l'·~~~A~-F~T~f,!09.Q~~ 

~~.Q~-:$1~ilJ~~ i.:·711q:;oo l., Tl';1;9 o 

The BA6209 is a reversible motor driver that can directly 
drive a motor to be reversibly rotated, e.g., loading motor 
of VTR, capstan motor and reel motor. 
Motor dash current, often occurring during reversing or 
STOP, can be effectively absorbed, while resisting a 

dash current up to 1.6A. 

•*¥~ 
1} *~~ (1.6A Max. /j' ·y ~ i ~~) f ~~~ i.:· 71 7'l' 8 .Q 

1~'7- l-7/V'A:$1 fj;lg~l.,Tl'.Qo 

2) ~-:$1~MIJSTOPPif~j·i,,-~,fi~~j;/gjll', ~'.li:: l.,f.:ffii] 

1Miitt1f~~ 6 n .Q o 

~N~.~~-~~-$1§~~i~~f~-~~~~9 

.Q.filjgfj;lg~l.,Tl'.Qo 

4) ~-:$1A~- i''::J/ 1-D-JL-;lfilJljgf.J:ffiiJf,!p~-Tf=b".l 

Tl'.Qo 

5)A :$1/1\ 1 ~~tJf1j\ <'.I l ' 0 

(Vcc=12V, 10 =5.5mA Typ.) 

6) iE~AJJ~l'Tti.m*lilW 6 t~:<E:t:N•i~1'F-JJ''c• 8 

Qo 

7) AJJt;J:CMOSD V":; 7 ti!1Usc·~ .Qo 

• fflit 
VTR7-7D-7'1 /''.i~-$11''711\ 

VTR:ht·y l-D-71>~f~-:$11''711\ 

VTRIJ-Ji;,~-:$11''71/\ 

VTR~~7A:$1/~-?z F711\ 

f~ftH-9ilJ~~ i-:·711\ 

• 91-ff~'tj-)~~/Dimensions (Unit: mm) 

m 
0 
+I N 
~ ..; 
'" N 

R 1.0 

•Features 

~2~~_J 
22.86±0.3 

! IIIIITilITilrIDODaDEIIJCIIJIIJllID 

3.6±0.2 

[ 
0.6±0.1 

-H--
0.5±0.1 

1) Built-in power transistor can directly drive a large cur
rent (1.6A Max. dash current). 

2) Built-in braking function at forced stop of motor pro
vides stabilized braking characteristics. 

3) Motor dash current, occurring during reversing or 
braking, can be effectively absorbed by a built-in 
function . 

4) A control terminal in use enebles motor speed control. 
5) Small standby current. 

(Vcc=12V, 10 =5.5mA typ.) 
6) Stabilized reversing operations, from either forward or 

reverse input, are ensured. 
7) Input can be directly connected to CMOS logic. 

e Applications 

VTR tape loading motor drivers 
VTR cassette loading motor drivers 
VTR reel motor drivers 
VTR capstan motor drivers 
Other motor reversible drivers 
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il~llff Jfi IC/ICs for Industrial Equipment BA6209 

• :ia ·;1? '.Sf 1'777 .L./Block Diagram • ~Mtm::k~~/Absolute Maximum Ratings (Ta=25°C) 

0 BA6209 
Parameter Symbol 

~i.!i!~EE Vee 

f-f~m~ Pd 

illf'Fiilili~ll!I Topr 

f*rri.lili~mi Tstg 

tl:l:1J~mi: I OUT 

J...:1J~ff~ll!I VIN 

*1 ll'tll!,;l:iii::hffllJ!d!i~ (li!l5) t~f!ll[.,-C<t.:~\,\ 
*2 T'i-7-r1/1000)HJv::i:500 µs 1:9.Q 

Limits Unit 

18 v 
2200 * 1 mW 

-25-75 ·c 
-55-125 ·c 

1600*2 mA 

-0.3-Vee v 

• ~~Er.l*t!t/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=12V) 

Parameter Symbol 

ibf'F~EEi'Bll!l 1 Vee 1 

!iM'F~EEi'Bll!I 2 Vee 2 

~f~-15-~~)M lo 

IU!'J'A :1J ;if /~mi: I. IN 

J...:1J7. v ·:; ~ =i 1t- F~EE V1NTH 

tl:l:1J 'J-?"olmi: I OL 

tl:l:1J~EE VouT 

• illtl~l§li&~/Test Circuits 

0 
BA6209 

Fig.1 

F1N R IN VouT1 VouT2 

H H L L 

L H L H 

H L H L 

L L L L 

364 

Min. Typ. Max. Unit Conditions 

6.0 - 18 v -

- - 18 v -

- 5.5 10 mA 5, 6pin:GND, R L =oo 

- 10 50 µA RL=OO 

0.7 1.2 2.0 v RL=OO 

- - 1.0 mA 5, 6pin:GND, R L =oo 

6.6 7.2 - v R L =60Q, Vzo=7.4V 

e Jit.;Jflf§IJ/ Application Example 

Note 1) .A.1J v/\'.Jv H ,;1:2. av PJl: 

2) A1J vA:"Jv L ';1:0, 7V J..:ff 

naNm 

0 
BA6209 

Co 
---jt----~ 

O. lµF 

t----- M •*~---i 
Cl 

O.lµF 

Fig.2 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

*6VJE~~foj100mAO) 
'E-9i~fll~lj 
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• l!illHIJiltO)iJtlJ.I 
F1N (Spin) :&UR1N (6pin) '/J'S O)}\:f:JO)*.ll:€i'P-tt,:::J: -:J l", 

iEimti ::J ;... I- Cl - JL-:& '(!~jjfjl]STOP, :$f ·:; ~ .::z. ~)JllP,iJIX i 

fi°'"'*'t o 

(1) iE~ti::J;... "Cl-JL-l!ilB& 

FIN (Spin) '/)f"l"' R IN (6pin) '/)f"L"O) c. ~' v OUT 1 (2pin) 

b•SVouT2 (10pin)l:::~)Jlli.f>lifti*'to *f.:, F1Ni.f"l", 

R 1N'/Jf"H"O) C. ~, V ouT 2'/J• S VouT 1 ':::~mt ff)Jli ti;!: 

'9 (.A:±l:t:J1Ulfi~~!!ff)o 

(2) ~HIJSTOPl!ilB& 

F1N, R1Niiiliinc'b"H"'b L.< 1.t"L"1:::'99c"E-::i7"-0) 

~~m~Y~l-'l7L., -~ "E-::$70)~~~:t:Ji~JIXL. 

"E-::$7':::1·i..--~ i b•tt *To 

(3) :$f ·:; ~ .::z. ~)Jll~JIXl!ilB& 

VouT1, VouT2~fl:::"E-::i7.&tiPiHtcl:::~~T9~~ 

J±:'/Jf1JDP9 C., i*JjlO)::J ;....rtv-::i7l'ftii~:±I L., :$1'·:; 

~ .::z. ~)Jll i ~~:x L. * '9 0 

• '11lt~!lftt:db8/Eleclrical Characteristics 

10.0 .....---~-~--~-~-~ 
fllllll:i<:!li:M Rth=lZ'C/W 

' ' ' ' 
' ' ' ' ' o~-~-~--~-~-~ 

0 25 50 75 100 125 

AMBIENT TEMPERATURE' Ta ('C) 

10 
Vzo=7.4V 
RL=600 
Spin: H 
6pin:L 

4p1-;_fi_ 
~ 

). '(/2-1 Opin 

[L 

4 6 8 10 12 14 16 18 20 

SUPPLY VOLTAGE' Vee (VJ 

(4) I" 71' 7l!ilB& 

.:r-::i7iEtim¥1.t, 1"71' 7l!ilB&l:::J:-:JL"2pinC.10pinO)r.ll 

1:::tl*'l: ~tit.: "E-11 ':::M L.2pin'/J• S 10pin0)/j(oi]':::~)Jllbf 

)Jilti:l:To 

:!: t.:, imtiP\¥1.t10pinb• S2pinl:::foi]b•-:J l"~mttf)Jliti * 

To 

t.i: .t:>, l:l:l 1r~S::VouT ("E - ::i71:::110 n 9 ~I±:) 1.t;.,Xj.\1::: L. t.: 

tf"'*'t o 

VouT (V)=Vzo-VcE (sat.) 

=Vzo-0.2 (louT=100mA) 

t.:tE. L., V zol.t4pinl:::flti.il:T 9'.lE:~S:: :$f 1' ;if- !"ZOO)'/ I 

7-~i~P'to 

4pin;f-7/ O):t~r€;1::: l.t, :±1 :t:J~S::VouTl.;t;.,Xj.\'::: L. t.: "IJf 

"'*To 
VouT (V)=Vcc1-VcE( sat) (PNP)-2V~VcE(sat) 

10 

=Vcc1-1.8 (louT=100mA) 

Vzo=7.4V 
1------L----'--_,_--'---'---'-.L-- 5, Spin: L 

RL==oo 

·s a 10 12 14 1s 1a 20 
SUPPLY VOLTAGE: Vee (V) 

1 Vzo=7 .4V 
RL=600 
5prn: L 
Spin: H 

I 

w ] 
I 4p;;; ' 

1"(/"10-2pin 
--t 

I ' 

~ I 

i I 

1 
6 8 10 12 14 16 18 20 

SUPPLY VOLTAGE, Vee (VJ 
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366 

c 

t 
~ 

f; 
w 
0 

~ 
0 
> 
t-
'.:) 
a. 
t-
'.:) 
0 

l 2 r---r---r---r---r--V-~T-~-l-2V--, 

Spin; L 

10 1--------+--+-----+-------+-- 6pin: L _ 
Rt=OO 

0 ... 50 -25 25 50 75 100 

AMBIENT TEMPERATURE: Ta (°C) 

12 
Vee= 12V 
Vzo=7 .4V 
5pin: L 

10 Spin: H 

8 

6 

4 

OL---'--~~~.....l...~~~~-'----' 
-50 -25 0 25 50 75 100 

AMBIENT TEMPERATURE: Ta ('C) 

Fig.9 tl:l:IJ'<l!:tl:-~li!liililUMi 

1. 8~ 1 ! Vee~S, 12v 
..!~ 1.6 '. ',· --t-l-+t---+---l--~,_,-11+--+---i----l----+---I-- 5p1n: L 

" --+-+-+-l--+---+--+-J_---+--++ ~pm: H j 
~ 1.4 r+-1 +1 -+ 
~ 
Ui 1. 2 l-+--+---+--+-1 -+--+--l-+--+-+-+--+--+1 ~+-o1-~_, 
~ I --1--+-~-+--,_-~4-~--+-+-~ 
§; l.Dl-+--+-+--+--+-+-t I' ..k 
i!J 0.8 , -'-±:±:H+-c=±~-1"""'°', J:-+--
l= i y J_ 
~ o.6 I 
~ I t I 1111 
0 0. 4 1--t-- 5V ,.__+--1--+--+--l--+-+--+-----l--+--+---1---< 
~ o.2,__,--+ __ J_,___1Jv t-#+--+----+,--+-+--+-]+--tt-. _, 

o~~kf~~~l~~~~j~J~ 
0 100 200 300 

SINK CURRENT: ls1NK (mA) 

RDNID 

BA6209 

12 
Vee~ 12V 
Vzo~7.4V 

c 10 

~ 
0 

f; 
w 6 

~ 
0 
> 
t
::> 
a. 
t
::> 
0 

0 
-50 -25 

1.8 

5pin: H 
6pin: L 

I 

I 

I 

i 

1 
I 

25 50 75 100 

AMBIENT TEMPERATURE: Ta ('C) 

Vee~5,12V 

~ 1.6 
0 

Spin: H 
T Spin: L 

~ 
1.4 i I 

!' 1.2 w 
0 

"' 1.0 ':J 
0 
> 

I 
I i;;;; 

5V 
a: 0.8 
w 12V 
t-
t-
~ 0.6 
w 
tl: 
0 0.4 
t-
Q 
w 
_J 0.2 _J 

I 

0 
Q 

0 
0 100 200 300 

SINK CURRENT: ISINK (mA) 

1 I Vcc=5, 12V 
c j T Spin: H 

~ 1.6 ~+-t--+-t+-+-fFELJ:1- 6pm L 

~ 1. 4 r-t-r-+-+- +- t-u 1 µ,_ 
w i. 2 l I ~tf-+-r--+-- -+--

~ 1.0 J l-+-1-T ' ... ' . , ' --
§; I 5V ,_ t-t I 

a: 1J ~· --r, 
~ 0.B r...r-- 1 121v-_j__+-----1---1---L1--I--

~ 0.6 I -i- I 

~ 1 8 0. 4 1---,1-+-+-H-+-+--+--+-+--e--!--l--+--+--+-l---I 

::i 0.2 i ' s r · of-+---Ll---+-+-+---+-+-+---+-+-+--+-+-+--1--+-+~ 

0 100 200 300 
SOURCE CURRENT: lsouRcE (rnA} 
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1.8~--.------,-~~--r~~--r-~~ 
Vcc=5, 12V 

~ r-+-+---1 --+-+-+---+-+---<-+----+--+-1-5pin: L 

~ 1.6 6pin: H 

~ 1.4 r--+-+-+-t-+-+--+---+-+--+-+-~-+--+-+---+-+----1 

'$ 
-. 1. 2 1-+-+--+-+-+--+---+-+--t-+-----+-+-<-+-+--+--I-; 

;o__Jl'S 

1. 0 r--+-+--+-t-+--t--+-~-+- t -t-t--t-:~...i---t 
~ r----t---r--r----t-+----t--r5~v;;j;;..,l..-+'""1"q~=-t-l-1-t-t-l--1 
ffi 0.8 .i-t""'1 12V~-t--+-+---t-t----I 
~ f--l."""'....,~ ..... -++-+-+-+-f-+-l-+-+-+-f------l--+-1 
~ 0. 6 r--+--+--+-t-+-+--+-~-+--t-+---1-+-+--+--f-1 

~ 0. 4 1-+-+--+-+-+-+--+-+-+-+---+-+-<-+--+--+-f--< 

__J 

8 0.2 
1-+-+--+-+-+-+--+--+--1--+----+-~-+--+--+-f--< 

DL-L-'--'--'--'--'--'-"--'-"--'--'---'-"--'--'-'-' 
0 100 200 300 

SOURCE CURRENT: lsouRCE (mA) 

18 ,----,--,---,--,---,---,-Rc-=~00-----, 

Vcc=9, 12, 16V 
16 +---+--+---+--+--+-+-spin: H 

6pm: L 
14 t---+--t---+--+--+--+----b-'1-.l6V

! 121---+--+---+--+---+--~.Ld~+---+----1 
~ 10 l.L 12V -1---1--f 

;g L 
~ 8+---+--+---+--0'--+-+--+-+---l 
~ I ::2+- 9V 
~ 6 t---+--+-~~ ... ILJ-+---+--+---+--+---1 

§ 4 t---vt---"31'--+---+--+--+--+--+----1 

0~!'----±--1 -.'---±--l--~1~0~1~2~1~4~1~6___,..18 
REFERENCE VOLTAGE: VR (V) 4pin 

Fig.15 l:ll:t.J~l±-~iJtl±!li¥tt 

5.0 ..------.-----,----.-----.-------, 

JI V~c=9V 
Vzo=3.5V 
Rc=O!l 

4.0 ~---1---+---t---+----1 

K._ 5pmH.6L 
3.0~~~~ 5pmL.rmH _ 

2.0 t---+---+---+---t------i 

1.0 1------+---+----+---t-----t 

200 400 600 BOO 1000 
.OUTPUT CURRENT : lour (mA) 

Fig.17 l:ll:t.Jlil±-l:ll:t.Jtillftttt 

18..----,-----,-----,--rR-c-=rOO-,----, 

16 t--+--t---+--+---+---+~~~~c· 12, 16V 

6pin: H 
14t--+--t---t--t---t--+--+~ 16V 

121--·--+---+---l---+----t--+v~L<-+--+--• 
10 ----1 ---t--+--t--h.L_12V ---t---· 

L 
~9V 

____,_ 1L 

o~ 
0 4 6 8 10 12 14 16 18 

REFERENCE VOLTAGE: V• (V) 4pin 

Vcc=12V 
f-+--+--+-t-+--+--t-t--Rc=lOO -

Vzo=7.4V 
t--+--r---f---+---l-+---r---t--5pin: H -

6pin: L 

0.5 f-+--+--+-t-+--+--+-t-+--+-----1 

00'--_,_-4~0--'--8~0__,__1~'---+---100+---+-~20~0~ 

OUTPUT CURRENT: louT (mA) 

• f!Jf.IJ:.O)ji• 

(1) IC)!1ijf~:1J~Hmtt#L 

ICl*JtlBt:stt.Q)!1ift~:1JH.UJ!~-tt.Qt.:clbt:, Vcct I'' 

7 -11~181i3ffl~~Y:IH·rJJ t: ti, ~, -ftlt 0-100 jiiJlO):ltt 

#L~ A.ti T ( t.: ~ ~'o:ltt#Lf.t I., "('8pin~Vcct:ft*1C9 .Qt, 

:a*tif'l=~J±1tj-lfi"('~~mlf.t ct:J: IJ, IC;lf~:l;l~ tL.Q~ 

f1.tfili> IJ :t 9 o 

(2) :::J ;_., I- [J - J1'f~-%)Jt1f~ 

:::J/ l-CJ-JL-Yl/i-T-0-0):::J/ l-CJ-JL-f~-%0).ll.J:.IJ, .ll."f'IJ 

!li¥r .. i t;t5msJ..:tl*Jt: 1., -r < t.: ~ ~ 'o .: O).ll.J:. •J, .ll.T •J!li¥r .. i 
11"":~~\;ij\-g-, l*J$0)[J~·;i7181~1.f/\"if-1"1"~tif'l=I., (" 

7-( /~18]~0)1iJt:l,lt:-:>f.t;l:f.Q:ij\-g-;lfili> IJ :t9 0 
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~~tlfiJD IC/ICs for Industrial Equipment BA6209 

H 

L I I I'-,---

-o+----+o- ----------I I I l 
5msl-:l f'l t: T 15 5msJ.:1f'lt:T15 

Fig18 ::J/ t-D-Jvf~~ 

1111 ;ur 7' ci ·:; 'J /J.. 1 7' 1· 7 f.,JJ) J:. ? tJ IHI iln' i;1:, :::i :,., 1-

ci -1t-1BJ~O)~;j~1±:1l, BA62090)~;j~J±J:. IJ Jli:h T 

.31:...t-:d.::t~l&~·. :::i:,., i-ci-Jt-f~i%0).3L:...t•J i;1:~iliil~J±0).3L: 

_tij~~~[,,~~.Q.~fJtO)~fJij, ~~~. ~~-· 

J;;lilR'±.9 .Q ~:h:lfili> IJ * 90)C';i~ I,,, T < t!. ~ ~ 'o 

~---'VVV------~-~o-.-vcc 

Fig.19 

(3) IC? 7 / F~Ui 

ICO)GND•-T~i:iW, {t!JO).-TJ:. IJ Mh'~i:ii:l:f*=-=> 1Q' 

"'IJ:tf iJ1> IJ * 9 0 ;:_ti. I: J:. IJ ICl*JfIBO).f?rlBJ~~T:lf9~ ~ 

tL*9o 
GND.-T-O)~UiO){t!JO).-T-(1J1J;Ui, :::J/ 1-i::l..,-Jv.-TfJ 

cO)..A.1J•-Tl J:. IJ t~'f:ii:ili~Wti.ii, ICl*JttBO)~T-9~ 

W~n. ~~~. l*lflll•J;;lfR'±.9.QL.tifili>ij*To 

jJI] ;ui, 'E - :';! ~f'F~mt f ~ t±J [,, T illilm f ;I)> I t.Q J:. ? fJ ij] 

'@II:, Fig.200) J:.? 1: GND.T-1 pin-7'- ;:z.r .. i1:t!Hil. f 

..A.:h.Q t, 1 pin!: iit!Hil.I: J:. .Q~J.±7)-t!. Lt7'- 7. ~f:ii:J:. IJ 

•<tJij, ..A.1J•-TW7'-7-~Ui~fJ~~t~ . ..A.:1J•-T

~~O)~'f:ii:fffi~L,~O)t~~;:t~1Jij*9o L.O)J:.') 

fJ t ~l:l;f:Fig.210)J:.? i: GT'E-1Zl!M'F~•f~t±J GT 

< f!_ ~ ~ 'o 

~~-Vee 

BA6209 

Fig.20 

Fig.21 

(4) Vcc•-T-:::i/T'/-tfCJ\:';z-/~~t 

BA62091;1:7':~•ft&? f.::lh, ~;M?IBJi/}, /\:';l-/~nt1: 

li+?ttJ!fil:if~,"'ll:C"9o 'E-1Z~~Pi\', iE~·il;JJ~~Pi\' 

1:1;1:, m:1r .. iet11:1-2AO)=*:~ tJ~•1l•n* 9 0 $~m''1Z 

-/tJ'.iMl<, ii!i:•ttU1Ul•< 1J~T~'*9 t, ;:O)r.,i1:;x 

100mv-;x v O)~J±ilR'±. 1,,,, ;: 0)91CO)GND•-T~f:ii: 

WIBJ~0)7'-7-~UiJ:.ij.(fJij*90)C', M•l"~~.Q 

O)t~~;:t~fJij~~~.·J;;l~-:>fJW.Qijj'@lifili>ij*' 

9 0 ;:O);: ti;!:* t.::~im!71/I:-:>~ 1 -r t ~ \ ~ .Q;: t C', 

*~ fJ~A~•1:J:. IJ~)j":J'( /;If~~ [,,fJ~IJ:.? 1:9.Q 

~,"'IJ:;l)''iJi> IJ * 9 o 

;: ti. <'.) 0) t.:: 11) 1: i;1: 

1i~m1\:';z-:,.,1;1:C'~.Q~£11J:t< 9.QtJc· 1,,,-r, *~• 
O)•tt.Qflll90)ii!i:•m~f&<G, ~J±O)R'±.fW~.Qo 

2) ..A.:1JIBJil} t t±J:1J 1BJ~i;1:1\:';l - / ...t.9~ [,,, :J:\:ii 1 / 

1::0 -/j.'/ 7- f lM.:: fJ~ 'J:.? i:9 .Q o 

3) Xcc-GNDr.,iO):::i /7'/-ttii, ICO)Vcc•-T tGND 

•-TO)fi!ii1JI: C' ~ .Q~i IJ ifi:~ 'PJil:i!!cfi9 .Q o 

tJ c'O)i!!cjj::lf~,"'ll:l"9 o 

Fig.22 
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il•l!BJfl IC/ICs for Industrial Equipment 

BA6219B RJ~ti :7' 7 ~f-t ~ -l:- 9 I'' 71' /~ 
Reversible Motor Driver 

• ~Jf~'1"$i&la/Dimensions (Unit : mm) 

BA6219B (;!:, .iE~'.id'. ~'~ t 9 .Q 7· 7 :/f-;J- ~ "'E - 9 iii[ 

~1"711 .. <!~.Qi:i]"~~"'E-9 i-:·711<:z.·90 

.A.1.J~!J. (2.A.1.J) (.::J:"?"l.iE~. ~~. i~l.I::. (~~). 

~~-~~4-'E-F~~:1Jft~WZ~*9o 

* f;::, jfilJ'fMJM-'f(.:: J: IJ "'E- 9(.::1J>1J> .Q ~EEtflf:tJ I)* 9~ 

Z, .:i:- 9 ~IEJ,itit Hfa(.:~~~9 .Q;:: t tfZ ~ * 9 o 

BA6219B is a reversible motor driver capable for driv
ing directly a motor with brush, requiring reversible 
rotation. 

• ~:& 

1) ~1.J~)J[EtJ~*~~' (loMax.=22A) 

2) ~-m~il*.ii!:t.,n'.Qo 
3) ~1.J~r:Eft~M-T~J:~. ~1.J~r:Eiffa~a~z~ 

.Q 0 

4) .A9/F\1Pif~IEJ~~~)J[E1J~·yiJ~'o 

•Features 

1) Large output current (IOMax. = 2.2 A) 
2) Thermal shut down circuit is built in. 
3) You can freely set an output voltage by the output 

voltage setting terminal. 
4) In standby, circuit current is made smaller. 

•m~ 
VTR 

:IJ-tz ·;; I-- 7- 7"V:J - 5f 

• Applications 

VTR 
Gasset tape recorder 

R1.0 

26.5±0.3 
R1.6 

25.0±0.2 

"' 0 
+I 

~ 

~ 
+I 

"' Ac:;::;:;::;:;:;;:;:;:;:;;:;;;=:;:;:::;:;:;;:;;:::=~~oo 

• :ia -:1 ?'&la/Block Diagram 

naNrn 

BA62198 

I 
I'' 

JL 
0.5±0.1 
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•••Bm IC/ICs for Industrial Equipment 

• ~Mll:k~t!/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits 

.11UUIJ± Vcc1. Vcc2 24 

ff3fi~ pd 2200* 1 

ib1'1'ie.JliBllll Topr -20-+75 

f*#ie.Jl~llll Tstg -50-+125 

:±ltJ'ii)lff lo 2.2* 2 

AtJtJ±~llll V1N -0.3-Vcc1 

*1 Ta=25°CJ.'...ll:"{'fi!.lf!TQ:ilf;l1, 1·c,:-:>i!22mWt:il!lt;Qo 
*2 7':i-7-f 1/1000)HJ~.A500µs 

Unit 

v 
mW 

·c 
·c 
A 

v 

• -~~~ti/Electrical Characteristics {Unless otherwise noted, Ta= 25°C, Vee= 12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

IM'l''iiJ±~lm Vcc1. 8 - 18 v 
Vcc2 

)illftt)Jff1 lcc1 - 1.2 2.5 mA 5pin, Spin; "L" 

)illft'l;)Jff2 lcc2 - 1S 35 mA 5pin, Spin.O)? "5-n "H", 1illn "L" 

)illftilt)Jff3 lcc3 - 25 so mA 5pin, Spin; "H" 

5, 6pin Vrtis. 1.0 2.0 3.0 v L 1;~;1-;:;; w, 
.A.tJA v ·;i ~ =i ;i, l'fli!J± VTH6 H 1;~;1-;;;: 3V 

2pin/\1 v~Jv:±ltJ'iltl± VH2 S.5 - - v RL = 60 0, ZD= 6.8V 

2pinlJ - v~Jv:±I tJ'iil± VL2 - - 1.2 v RL=60 Q 

10pin/\1 v~Jv:±ltJ'ill± VH10 6.5 - - v RL = 60 0 , ZD = 6.8V 

10pinCJ-v~Jv:±ltJ~J± Vuo - - 1.2 v RL=60 Q 

5pin(IN) 6pin(IN) 2pin(OUT) 10pin(OUT) 

L L OPEN OPEN 

H L H L 

L H L H 

H H L L 

(ii) )..jJt--"(J~"H" 113.0VJ.'...ll: )..jJt--"(J~"L" 111.0VJ.'...l"f 

Fig. 1 
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imM;lttUD IC/ICs for Industrial Equipment 

• JiO.lftl§ll&~J/ Application Circuit Example 

Fig. 2 

• ll~B()MttdUl/Electrical Characteristic Curves 

1 8t----+---+----1r----+---1 

!z 60-----+-----+---+---+----< 
LtJ a: 
a: 
::i 
0 4t----+----+---+-----+-----I 

'.'.:i 
a. lcc1 g; 21---+----+--+---+-=-""" (/) --r-

-11-t-"--i---5.,6ipin=·L" 

o~_...._ _ __. __ _._ _ __._ _ ___. 
0 4 8 12 16 20 

SUPPLY VOLTAGE Vee (V) 

Vee=12V 

2 12 

> 111---1---t---t---+--+---t 

l!j 101-...._-t--t--+--4-~._::.v, 
~ gl---1---+--+--+--+-----I 

g 8 

~ ~~~--+---+---+----+---+--1 
::i ~ 
~ 3 ~· 
0 21----1--+--+~--i--~·· 

Ol..-d::~~=~L__L~L,__L__J 
0 0.4 0.8 1.2 1.6 2.0 2.4 

OUTPUT VOLTAGE 10 (A) 

Fig. 5 l±\:tJ'~l±-l±\1:J~JM~tt 

naNrn 

< ..s 
u 

z 
LtJ a: 
a: 
::i 
0 

'.'.:i 
0. 
0. 
::i 
(/) 

LtJ 

~ 
g 
;c 
'::i 

40 

30 

20 

10 

0 
0 

BA6219B 

W;l±\1:J~J±l~~9~~~m7I~-§1~ 

-~~9.~n~m~z~wa~mt•m 
1.,z<t.:~~'. 

~;~~?~m•mff& 1±11:J~~~m~~~ 
mmt!ttt~9. :to~ 10 o~£Jlm1'Ult~ 
i.,:1:9. 

4 

:ICC2 : 5,6pin0).? :-n"H"-1J''L" 
,lee> · 5,6p1n = H 

8 . 12 16 

SUPPLY VOLTAGE Vee (V) 

20 

~ 41----,...,_---+---+-----+---t 
::i 
0 

4pin VOLTAGE V, (V) 

Fig. 6 1±11:J~l±-4pin '.iil±!IM1 

20 
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l°i•tlBJ:n IC/ICs for Industrial Equipment 

BA6222 RJ~fi=E-; ('' 71' 1<.. 
Reversible Motor Driver 

• ~ff~-T~~/Dimensions (Unit: mm) 

BA6222 t;J:, t±l:t.J'~mtt.f 2.2A (Max.) O)j;jJ~~"E-:$1 I'" 

71J\C'9o t±l1H-nt.A.1:JMfi~ (2.A.1:J) ':!itt;T, 
.iE~, ~~. 1~11:. (~~). :iv-q:-0) 4 .::i:- i-·t.f&> fJ * 
"to 
t±l1:J~ff~t±l1:J~ffB~ffl~T~~-~ij~ffi~~9~ 

z. t"?f:f~t:B~Z~*9o 

BA6222 is a reversible motor driver with an output cur
rent of 2.2A (Max). Four output modes of normal rota
tion, reverse rotation, stop (idling) and braking are 
available according to the input logic (2 inputs). 

-~~ 
1) t±l1:J~)M:lf:k~c' (loMax.=2.2A)o 

2) AA~i!Ji@.li~i r*.rj! t.., n '.@ o 

3) t±l1:J~ffB~~Tt: ~ fJ, t±l1:J~ff if:f~t:B~Z ~ 

.Qo Z.O)~ffB~~Tti~ 11.4dB O)~ffflH~i B-:i 

T c' .Q fc. Y>, if!P~P1.JO~ff "t'~c 't±l1:J~ff:lfft~l'' ~ 

.Qo 

4) .A:$1/J\1ffi}O)@.lj~~)Jfc;lf1l~c' 0 

•Features 

1) Large output current (IOMax. = 2.2A) 
2) Thermal shut down circuit is built in. 
3) You can freely set an output voltage by the output 

voltage setting terminal. As this voltage setting ter
minal provides a voltage gain of about 11.4dB, you 
can set a high output voltage with a low input vol
tage. 

4) In standby, circuit current is smaller. 

•JIB~ 

VTR 

• Applications 

VTR 

26.5±0.3 
R1.6 

25,0±0.2 

~ 

"' d 
+I 

~ 

"' d 8 +I C\/ 

~ ct +I 
": 

"' 00 

RLO 
22.86±0.3 

• 7· D "/ ? 91J77· 7 .L./Block Diagram 

• 5, 6pin ~fllli191ri~ 

Fig, 1 
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il~tlff Jl.l IC/ICs for Industrial Equipment 

5pin(IN) 6pin(IN) 

L L 

H L 

L H 

H H 

ii (11 )..;/J vA>'!" "H" I;!: 3.0V tL.t 

(2) A.:l:Jv"J" "L" l;t 1.0V J:.lT 

2pin(OUT) 10pin(OUT) 

OPEN OPEN 

H L 

L H 

L L 

• ~MM:x~~/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits 

'lll:i.lll!'iltll: Vcc1. Vcc2 24 

m::gm~ pd 2 000* 1 

tif'FjgJfiM!I Topr - 20-+ 7S 

flill'f ili\iffl'. lBOO Tstg - so-+ 12s 

ili:1:J'iltmt lo 2.2* 2 

A:1:J'iltll:lBOO V1N - 03- Vcc1 +o.3 

* 1 Ta= 2s·c tlJ:l'.'i~!ll't .\51,\li;l;t, 1 ·c 1:~ ~ 2omw irilt t; .\5 
*2 Duly 1/1000)HJ•;i: 500µs 

Unit 

v 

mW 

·c 
·c 
A 

v 

• tl~rt-J~tt/Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vee = 12V) 

Parameter Symbol Min. Typ. Max. 

tif'F~EElBOO Vcc1.Vcc2 8 - 18 

i1Ht~it1 lcc1 - 1.2 2.S 

il!iiW~mt2 lcc2 - 16 35 

il!ifl~mt3 lcc3 - 25 60 

5pin, 6pin 
VTHs. VTH6 1.0 2.0 3.0 

)..:1:J.A v "J :/ =i !v F~EE 

2pin/\1 vr..:'Jt.-tl:l:1:J~EE VH2 9.S - -

2pinc:J - i.,.r..:·;i-tl:l :1:J~EE VL2 - - 0.5 

10pinl\1 i,,r..:·;i,tl:l:1:J~ll: VH10 9.5 - -

10pinc:J- vr..:'Jt-tl:l:1:J~ll: VL1o - - 0.5 

4pin I\ 17' .A 'iltmt lb4 - 1.2 s.o 

4pin -tl:lnr.ilf 1:.,,. Gv 10.3S 11.35 12.35 

f:lj:1:J IJ-1'iltmt IQL - - 1 

* 4pin= 1VOH: ~0)/\1 v/'{Jvi±l:IJ11!:f:El:D-v"Jvi±l:IJ~f:EO)~if Youn 
4pin = 2V 0) I: ~O)J\ 1 v/'{Jvi±l:l:J11!:EE I: D - v/'{Jvi±l:IJ1f!:f:EO)~if VouT2 

[ VouT2 - VouT1 J 
Gv = 201 09 2V - 1V 

tot". l,, VouT» VouT1 l;!:nJ:~M.& IJ: l, l'.' i±l :IJ IJ"~''.iE l, to I: ~ O)jjg 

RDNrn 

Unit Conditions 

v -

mA Spin, 6pin; "L", 4pin = OV 

mA 
Spin, 6pin (J)? 15-1J "H", 
fill"}) "L", 4pin = OV 

mA Spin, 6pin; "H", 4pin = OV 

v L v-"'Jv 1V, H vr..:'Jv 3V 

v lo= 0.1A, 4pin = 5V 

v lo= 0.1A, 4pin = sv 

v lo= 0.1A, 4pin = 5V 

v lo=0.1A, 4pin=SV 

µA 4pin= 1.0V 

dB 4pin - 2(1 O)pin, lo = 1 OOmA * 

mA 5pin, 6pin; "L" 

BA6222 
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il~l!ftm IC/ICs for lndu$trial Equipment , BA6222 

• Rilft~/ Application Example 

'----+--1--+--..,...,...-<V cc 12 V 

100µF 

---1Mt---~ 

C,0.1µF 

Fig. 2 

• f!IJJJ:.<7)5:£• 

(1) 1:1:11.J'ltt::::i/ 1-tl-JL-il&T- (4pln) lt~l:::?l.'"C 

4pin 11EEtl:l:l:t.J High Tiff VoH <7)00~11 
VoH = 4 X V4 + Vofs 

~~ ~ tL.Q J:? '::: 4pin ~J±O)f.J 4 ffl0)1:1:11.J'~l±tf~'.XE'.~ 

i!*9 0 

;: ;: ~ Vofs '1~&~f;f;Pi [.,, 1:1:11Ji!imf~, 7- ·:; :1~.ll 

l:::J:? ""(~{!; [., *9 o V4 0)~1~'11:1:11J~i!!H:::J: IJ 

A: l:fl:t.J High 'IEE ov~ 

B : 4 ffl-7 -( /ill 
c: ft*1~ 

0)3~9~9~6tL*9.~n~ft~omJ:.O)l:fl:t.J-C'/ 

~-~/~~~?@M~mMt.,-Cf!lft9.Qt,~•9.Q~ 

~ti ii it> IJ ;!; 9. ;: 0) ti! 11, 4pln-GND !llH::: 3 300 pF 

mJ:.O):::i/T'/-tt~mMt.,-C( t.:~1.'. 

(2) ~ltHfi@Ml:::?1.'"C 

IC 7- ·:; :10)i:!Jliif.J150"C I::~ .Qt l:fl:t.Jii;t 7 (., ;!; 9. 
7 ')' 711 fJ•fJ•I) ;!;-It A. 

(3) ~il&7-fJ1T!itilJ: IJ 0.3V mJ:.I::: ~? f;:; 1), ~7 / !'ii& 

7-J: IJ 0.3V mr1:::~? f;:; I) 9 Q;: tO)~l.'J:? 5:£• (., "[ 

< t.:~1.'. 

C1 : tliilii71' Jv:$l o 1pin (})lli:< t:!!Cll'.T 9a 

C2, C3: l:l:l:h I- 7 /V°A :$!F<i)~ ON llbli:.lllo 

c4 : -tt- v-•m:l!Mi&m. 
C5: ~iillbli:.lll. 4pinffi1JOtliS::(}))!IJ1QIJl:l:l:h·C,l::"-51"/Aff, 

ft 100 O.IUJ:.t:t.J:-9 /:::~:ti"tM*l~fJfd!>9(})"t', Z.(})/::: ~ 

3 300pF JUJ:.O)::i/7'/-tt~#tt9. 

R: ::Jv~:$ftfl!/i:ffilUHf1/7·:.i-:.-.:i:hv/ 1-llilll!i!.J:l'l. 4.7 0-

-10 Q~lt. 

VOH 

-=----'------v, 
A I B c 

Fig. 3 
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~~-~.If.I IC/ICs for Industrial Equipment 

• il~f.J~tt1IUJ/Electrical Characteristic Curves 

z 
0 

~ n. 
(jj 
en 
i5 
a:: 
w 
3 
0 n. 

4' s 
-
I-z 
w 
a:: 
a:: 
::J 
0 

>-
_J 
n. 
n. 
::J en 

40 

30 

20 

10 

0 

R.,=63'C;W 

---

' ' ' ' ', ' 
'' --- ==~ 

25 50 75 100 125 150 

AMBIENT TEMPERATURE: Ta ('C) 

ICC2: 5pin,6pin<7:J 7 1',-JJ''H"1t!l1i"L" 
1,03 : 5pin,6pin ="H" 

SUPPLY VOLTAGE Vee (V) 

Fig. 6 IEl!m~liit 2, 3 -=t~~EE~il'tt 

Vcc=12V 

4.0 

4p1n VOLTAGE (V) 

Fig. 8 tl:l1J'<IE£-4pin ~EE~il'tt 

20 

RDNrn 

BA6222 

5 

1 4 

~ 3 
w 
a:: 
a:: 
::J 
0 2 

~ 
n. n. 
::J en 

0 

~ 0 ......... 

> 

5pin,6pin = "L" 

~ ~ --
4 8 12 16 20 

SUPPLY VOLTAGE V cc (V) 

Vcc=12V 

w 9t---+---+---t---t---+--~ 

0 
<( 
I-
_J 
0 
> 
I-
::J 
n. 
I-
::J 
0 

* 3.0t---+---+---1---t---+--~ 

1.0 v 
0 _i.--

0 2.0 

OUTPUT CURRENT 10 (A) 
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;l::~1UIHJfi IC/ICs for Industrial Equipment BA6229 

BA6229 RJJ2!fi-=E- 51 I'' 71 J'\ 
Reversible Motor Driver 

BA6229 ~j:' .iE~'i (J) :J ::.,, t- D - )v~lm ~ t -::> t:::. '£ - ~ I'' 

71 ::t'J'IH .J IJ ~ "J? ICC'9 0 

.iE~~(J):t;1Jtau1BJm t, ·:iv-=t- Jktf::t-7">;f;l;fmv~·~~JE:l' 

~ .Q~!JIHSB t.iE~'i(J)t±J1J1"'7- t- 7 ::...- ·)A~ IJ' S mP.lG ~ 
ti·n,:1:9o 

The BA6229 is a monolithic IC for motor driving, provided 
w'ith regular/reverse revolution control function. It con
sists of a control circuit for the regular/reverse revolu
tions, logic unit to set up braking or open state, and an 
output power transistor for the regular/reverse revolu

tions. 

·~:lli: 
1)'£-~ F717'J=l'JJ"'7- t-7/V'A~~l*Ji!V'l1,'.Q 

(1.2A Max.)0 

2) ~i~-%Pif~~tf'.)/IJ:1,' (Vcc=12V, lo=1 mA)0 

3) iJJf'F~ii:~l±iB~if8-24V tJ1A1, ' 0 

4) CMOSIJ: c t(J)1 /~ -7 i-Ai.f~~"{"iV.i.Qo 

5) .iE~, ~~. 7'v-=t-Jktf~it. (;t-7"::...-) (J) 4~~(J) 

it;ljfapi.Jfil]'fjtil' &i .Q 0 

6) -ij- - ::;·~..!t~x ~i 1 ;t - F ~ l*Ji! L, Z 1,' .Q a 

• -:l'D ·;1 ?1£17?71./Block Diagram 

• ~~-;j"~~/Dimensions (Unit: mm) 

Rl.6 

3.6±0.2 

~1 
~f.-
0,5±0.1 

lllllCIDIIlJIIllllllCDlllllllllllllID I 

• Features 
1) Built-in power transistor (1.2A Max.) for motor driving. 
2) Small current consumption at non-signal (V cc= 12V, 

lo=1mA). 
3) Wide range of working power supply voltage (8~24V). 
4) Easy interfacing with CMOS, etc. 
5) 4 kinds of controls such as for regular revolution, re

verse revolution, braking and stop (open) can be con

trolled. 
6) Built-in surge absorbing diode. 
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J°l:~l!HJll IC/ICs for Industrial Equipment 

• ~X~M::k~~ /Absolute Maximum Ratings {Ta=25t) 

Parameter Symbol 

~ii!l!'il!:EE Vee 

ff~m:<J<: Pct 

IJJf'Fi.lilflBllD Topr 

f!iH'.fi:i/flBllD Tstg 

:±l:1Jm:ill! louT 

J..:1J~E£fi!OO VIN 

*1Wm~~~ff~Mttl•~T6~t 
*2 7"'-7111100, sooµstT<> 

• illtl~IBl~~/Test Circuit 

Limits 

24 

2.2 *1 

-25-75 

-55-125 

1.2 *2 

-0.3-Vee 

0 

BA6229 

Fig.1 

• il~tr:l~tt/Electrical Characteristics (Ta=25t, Vcc1 =12V) 

Parameter Symbol Min. Typ. Max. Unit 

IJJf'F~EElBllD 1 Vee1 8.0 - 23 v 

IJJf'F~EElBllD 2 Vee2 8.0 - 23 v 

l!\\f§-%1li\'~ill! lo - 1 3 mA 

Spin, 6pin J..:1J7. v ·:; 
VT 1 2 3 v 

-;, =i lv F~EE 

2pin, 10pin 
VH 6.5 7.0 8.0 v 

/\1 v«M±!:1J~E£ 

2pin, 10pin 1.2 v VL - 0.8 a - vA:'lv:±l :h~EE 

:±l)J I) -?m:iJil IL - - 500 µA 

4pin 
l4 0.3 0.7 1.8 mA 

J{ 17' 7. m:ilil 

3pin, 9pin 
13 lg 0.4 0.8 2 mA 

'.(E~iJllf~ 
, 

naNrn 

Unit 

v 
w 
·c 
·c 
A 

v 

Conditions 

-

-

RL== 

RL=OO 

RL= 600 Spin = "L", 6pin = "H" 

Spin= "H", 6pin = "L" 

RL = 600 Spin= "L", 6pin = "H" 

Spin= "H", 6pin = "L" 

5, 6pin).,:1J '/ft t l:"H" ;Ji;, .Q l 'l;t t t 
(;::"L"O) t ~, 8pinl:i1r!:hll.t;m;ili! 

R L =60Q 

6pin = "H", 9pin = GND 

Spin= "H", 3pin = GND 

BA6229 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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J°l~tlfi.lf.l IC/ICs for Industrial Equipment 

BA6418N RJ~fii:- 51 f'' 71' /~ 
Reversible Motor Driver 

• 9i-M'1"~~/Dimensions (Unit : mm) 

BA6418N ti, t±l :fJ'~)jff t.f 0.7 A (Max.) l" t±l :tJ -t - i-:· ti 

A.:tJ~JI (2A.:tJ) ':liDt;T.iHi, ~~,~!I:. (~·i), 
7'1.----~0)4-'E- t-:'&,1J*9o 

IJ :~i' ·:; -7$ C:: lt'7-$0)? 7 / F ~ '1~ L, n '{> O)C', t±l 

:tJ '::~-=fjj'J\j- Htiln9 {> Z. C:: ':J: -:i T, fil'i!i!l:iiJ~~iiJ 

~~-t-90)@n~m~9{>Z.cdl"~*9o 

Output current of BA6418N is 0.7A (Max.), with 4 avail
able output modes of forward revolrtion, backward re
volution, stop (idle revolotion) and brake according to 
input logic (2 inputs). 

By adding an electronic governor to the output, this IC 
can easily constitute a reversible motor speed change 
circuit easily switched between forward and backward 
revolutions because the grounds in the logic and power 
units are separated. 

·~:& 
1) -fj"-:i'P~J!Xffl:$f1::f- F~~:i(t.,n'{>o 

2) .7.51/J\1'Pi\'O)@n~)Mif1"~~'o 

3) ibfi=~IHelmt.f/1'~' (4.5-15V)o 

4) TTL l"~Ubl"~{>o 

5) AA~J!li@n (TSD) ~:ilo 

•Features 

1) Diode for absorbing surge is built in. 
2) Circuit current in stand-by is small. 
3) The range of operation voltage is wide. (4.5-15V) 
4) Drivable by TTL 
5) Temperature shielding circuit (TSD) is built in. 

• ~M:l&::;A;:~*&/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits 

~~1il3: Vee 18 

r-F~m!J<: pd 800* 

ti1'F£1t~lm Topr -20-60 

1¥ff:£Jt~lm Tstg -55-125 

ft* 1±1 tJ ~mt lo 0.7 

Unit 

v 
mW 

·c 
·c 
A 
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,-m~l!Hlf:J IC/ICs for Industrial Equipment BA6418N 

3pin(IN) 1pin (IN) ?pin(OUT) 9pin(OUT) 

H L H L 

L H L H 

H H L L 
Note: J..tJ v-"'!v "H" 1~2.0V i:.t.1: 

L L OPEN OPEN J..tJ [.,-":")!.- "L" I~ o.av UT 

• !l~rr.J~tt/Electrical Characteristics (Unless otherwise noted, Ta= 25'C, Vee= 9V) 

Parameter Symbol Min. 

i!Jf'F~EEiBllil 1 Vcc1 4.5 

i!Jf'F~EEiBllil 2 Vcc2 4 

@lffl~iiit1 lcc1 18 

@lffl~iiit2 lcc2 34 

7- 9/ri1 Pi¥!Hllffl~);jt 1st -

t\1 v«Ji-J...:tJgEE V1H 2.0 

D-v-"'"Jl-J...:tJ~EE V1L -

1\1 v-""Ji-J...:tJ~iiit l1H -

i±l:tJ~;fO~EE VcE -

Fig. 1 

Typ. Max. 

- 15 

- 15 

34 50 

52 70 

- 1.5 

- -

- 0.8 

93 135 

1.2 1.6 

naNrn 

Unit Conditions 

v 6pin-2.5pin r~i~EE 

v 6pin-8pin r~i~a: 

mA 1 pin "H'', 3pin "L" 
or 1 pin "L", 3pin "H" RL = oo 

mA 1 pin "H", 3pin RL= oo 

mA 1 pin "L", 3pin "L" 

v 
v 
µA V1N=2.0V 

v lo= 200mA 

i±l:tJ~7/97-9W~tT~ww•~EE 

LOGIC 
CONTROL 

Fig. 2 
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l°m•tltUO IC/ICs for Industrial Equipment BA6418N 

a: 
w 

~ 

0 

• ff!JILl:.O))ia 

50 100 

AMBIENT TEMPERATURE Ta("C) 

Fig. 3 

150 

(1) 1 pin ~u 3pin O)J..1JIBl!&t;t_t""flf:l1J I- 7;.... V" .A 5r 0) 

IRJ~ ON f~tt.Q*~!:t.1>?tl. 1 ;1:91f, f~fli'lif<iJ-10) 

t.:~"'E-5r0)iEimti.A1Jt;t, 1. 1 ·:1'.:A;f~.!l:: (~ti) ~f;f 

ff EB GT< t!. ~ 1, 1o ~.!l:: (~ti) ~fmO)~r .. i !;!: 100msec 

l-1-1 Hit~ G * 9 o 

(2) ::I/ 1-0-JL-J:li-T 

1pin, 3pin O)::J;.... I- O-JL-J:li-T"'-l;l:~»f IC 1: Vee ~EE 

H~1.JO Gn1.Q C: ~1:0V·;.1 ?::i/ l-O-JL-1.J'.;.O)~EH 

1.JO;{. T < t!. ~ 1, 10 ;!: f.:..A.1:11~~1;1:1, 11.J•~ .Q;tlf; (~~l:~ilii 

.A1~~0N~) ~~~m~c~~l!~6-1W.Q, XU 

~!> ""fi.Jf .Q J:? 1: GT< t!. ~ 1, 1o 

(3) Cilii71/1 /l::"-~/.A 

~ilii71 /1;.... I::"-~;.... A 1.Jf~l,I C: ~' ~t!R9 .Q:t£lf;1Jf;lb 

•J ;1:90)1!1/l::"-~/.Afili< GT.t:>~1. 1 < t!.~1. 1 0 

(4) )~ff~)M 

)~Jt~)M lee1 x 1;1: lee2 1;1: o V ·:1? l'lll GND (2, Spin 

rai) C: l'f'7-!'lll GND (Spin) A.f.j 1.: 2 O)IJ]f;l!)MtL:±I 

;!:"to 

(S} ~.1l::$:IR 

2, Spin O)~'fitl;l:{t!JO)~-=fJ: •J~·"f~1, 1~ntl:'1¥?T < t!. 

~\,lo 

(6) ~iii (6pin)-COM (Spin) r .. i~iliii.Jf'l=~EE 

Z.O)~.:rr .. i0)~1Jiii.Jf'l=~EE1;1:, Ta= 2s·c O)c ~ 4V 1!9 
1.Jf, f.§JiaJ)liiJli.Jr1·cl'1Jf.Qc:'.C:1:smv (Typ.) ~<~.Q 

ftO))liiJl~iifM? n 1;1:9 o 11£)1ii~1:1;1:~0)-$1-f:4J.Jj: G 

t.:~EE~'.i'.Ef GT< t!.~ 1. 10 

(7) "ij--vJL-:/tr·;.11-~rJ/ (TSO) 1:-:::i1,1z 

ibf'J:)liiJll;l:fif;)liiJll: G Tr..J 17S°C (Typ.) I! 1'71 J(,O) 

:±11Jf~T OFF G;1:9o 

f.J 15°C (Typ.) O))jiJll::: .A 7IJ:/.A1.Jf;lb IJ;I: 9 o 

(S) "'E- 510) / 1 .A' f ~*:9 .QC:~ t: l;I: OUT 2 (7pin)

GND, .&u OUT1 (9pin)-GND A.::J /j'1/"ij-fftlt .Q 

i.J', XI;!: OUT2 (7pin)-OUT1 (9pin) A.::J/j'1/"ij-H-;j" 

It, i.J'? OUT2 (7pin)-GND, ~u OUT1 (9pin )

GNDA.~1:::t- l''Htlt.QZ.C:f.t:>99~ G;1:9o (Fig. 

4~mi) 

OUT2(7pin) 

1 
l 

OUT,(9pin) 

1 
l 

OUT2(7pin) OUT,(9pin) 

1---1r---i 
I I 

Fig. 4 
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ii~l!ff Jti IC/ICs for Industrial Equipment 

• 'Cmrr.J~tt/Electrical Characteristic Curves 

~ 20t--t----t--t---+-+-----t---t---i 

g: 0 1 00 200 300 400 500 600 700 800 
:::i 
0 OUTPUT CURRENT : 10u;(mA) 

<( 60.---....-----,--.---,~--,--.-~ ! ::1--v_,_, =T9_V-+-::: -=*""-"'i'""---1-~r~_r-" 
w 
a: 
a: 
:::i 
0 

>
..J 
o._ 
o._ 
:::i 
(j) 

20•1-----+-+---+--+---t--t---t-~ 

lOf-----+-+---+-+--t-+---lt-1 

0 o 2 4 6 8 10 12 14 

SUPPLY VOLTAGE: Vcc(V) 

BA6418N 

> l .O r----ir--r--,--,--,,V.,...cc---:1"'2""'V--, 

~ O.B+----l---+--+--+-----ll-V-'-0u_•~=--'7p'-in--l 
..J 
~ 0.6; r----11-----t---t--t---r-l-----t-:;;'1 

~ J,/ 
~ o.4 r---1---+-_,.,,.--1V---+v-c7'""1--+--

o.21------1--::J;...L-+-+---1f----+--
1-
:::i 
o._ 
1-
:::i 
0 

<( 
E 

~ 
0 100 200 300 400 500 600 700 

OUTPUT CURREN T : 10u_,(mA) 

:::;; 2.4 r--.--,---,--,------,-,---r--, 

1--
1'5 2.0t----+-+----+---t---t--+--t----1 
a: 
~ 1.6t----+-+--+-+--t-+--i---
o / 
~ 1.21---+-+---+--+v--fv-=-¥::......_f----

~ 0.81---+-+-_..-6-4---1---1--+----, 

>- 0.4 t--t--+----+--t---+---t---t--l 
m 

~ 00~-2:!:---4-t--:!:-e-*s-~10,...--~12,...--714.,......-~ 
<l: 

ti) SUPPLY VOLTAGE: Vcc(V) 
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J°i~lhmnJ IC/ICs for Industrial Equipment BA6238A/BA6239A 

BA6238A 
BA6239A 

iiH~b~ - 9 I" 711<.. (2 !Bllml*.Jiil) 
Reversible Motor Driver 

BA6238A/BA6239A(;t, :i7 ~ii~ DC'E- 9 O)~~iiJffll', 

i'iJJ2!$i'E-:$1F71t<.~2!Elfmi*ii!L..t.:'E./ IJ ~·;;"71C 

l'9o 

*'E-90)::J/ l'-D-Jv(:~,~ld:D V";; "7 A.:tJaBi;t, CMOS 

. Id: ('.O)::J / I'- D-JvD ::_;· ·;; "7 tg~i:tt*1Cl' ~ *9 o ;!; t.:, 
t±l1J$(;t, ffilJmJYi!iT- (8pin) O)~JI:C: J: fJ 'E- 9 i:~P1.JW'9 .Q 

~ff ~ffilJmJl' ~ .QO)(', D-7' 1 >7P~O) l'-Jv"7 Ht1t~ 

it .Q ;: t 1l7! ~ * 9 0 

9H1Lt$~t (it Iv c Id:<, L.. fJ' M.lE*O)i'iJJ2!fi f-:'71 t<. 

2 i007t0).fl/jg~ t-:> TL'{> t.:&1)$~,g;)'., ~'&.A~-.A.i.'Q 

V'f~~tti=s~ 'T t:k~~~1Jl'9 o 

The BA6238A/BA6239A are monolithic ICs for driving DC 
motor with a brush. They are built in with 2 reversible 
motor driver circuits. 

•!Ill~ 

1) i'iJJ2!~'E-9 t-:"717' ~ 2 lEJJi~i*iit l., ""(L' .Q (t.: t.: I.., 2 

IEIJi~ll!llP~l~iJJ (;I: "!'i'il)o 

2) 9H1Lt$o'hfJ'1"1d:L 'o 

3) J...:tJ(;tCMOStiiU!l'~.Q (td:.' L..CMOStf:l1J;1J~·5vpj 

..lO) t ~ (;ti¥~t£H1W·~,~l'9lo 

4)'E-91"717'fflt't'7- t-7/:/.A9~i*ii!L..H'.Qo 

5) -fj' - :/RAIJU/.ffl ~ 1 ;;j" - F ~ i*i~ I.., -r L \ 7a> 0 

6) ~i!UJi!Elfm~ i*J~ I.., -CL' .Q ('E-'- 9 D "J "7 ~c·IC7 ·;; 7' 
O)).ffil.Jl 1.Jf ..l~ I.., -r t ~~l!fi!ElfmO)j;}J ~ i: J: f) ' t±l :tJ (;I: 7· 

v-=\"~;l;:!mt Id: fJ*9lo 

•m~ 
VTR 

7-7'7·;;:\" 

• 9Ht~'1'~~11i]/Dimensions (Unit: mm) 

26.5±0.3 
Rl.6 

25.0±0.2 3.6±0.2 

~ ml 
-r:::====0===:'.:::i-t~ I ~ I 

~+--1--r--\1 2 3 4 5 6 7 8 9 10 

Rl.O 

0 
+I 
"' 
"' 

•Features 

i L2.54±0.3 .I 
22.86±0.3 

I CIIlCillC:Oa:DaDCillCllJCrDClllc:JI I 

ti 
"': 
00 

0.6±0.1 

_.jL 
0.5±0.1 

1) Provided with 2 built-in circuits for driving the revers
ible motor. (Impossible to operate 2 circuits simultane
ously.) 

2) Small number of external components. 
3) Input can be connected directly with CMOS. (When 

CMOS output is higher than 5V, it requires a protec
tive resistor.) 

4) Built-in power transistor for motor driving. 
5) Built-in surge absorbing diode. 

6) Built-in thermal breaker circuit. (Even if temperature 
of the IC chip rises, resulting from motor lock, etc., the 
output gets in the state of being braked due to work
ing operation of the breaker circuit.) 

e Applications 

VT Rs 
Tape decks 
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il•IHim IC/ICs for Industrial Equipment 

• :iD·:t?1f1'7"?":71 .. /Block Diagram 

BA6238A 

• ~~;jjlj;:~~/Absolute Maximum Ratings (Ta=25°C) 

BA6238A 

Parameter Symbol 

~i!i!~1m: Vee 

~:gm~ Pct 

IM'Fi.ffi\JUi!llil Topr 

flHfi.ffi\JUi!llil Tstg 

.A.:h~B::*Bll.!I VIN 

tf:l:h~illl I OUT 

* 1 tli::t.Jff~ll!iil! ( Fig.9 ) ~!!lW:>;:: C: 
* 271-7-1 11100,sooµs 

BA6239A 

Parameter Symbol 

~i!i!~B:: Vee 

~gm~ Pct 

lhf'Fi.ffil!i~llil Topr 

fli\:i'fi.ffil!i~ll.!I Tstg 

.A.:h~B::~llil V1N 

tf:l:h~illl I OUT 

* l tli::t.Jff~ll!iil! ( Fig.9) ~!!ll<l.l;:: C: 
*2 71-7-1 1/100,500µs 

Limits 

20 

2200 *1 

-25-75 

-55-125 

-0.3-5 

1.6 * 2 

Limits 

20 

2200 *1 

-25-75 

-55-125 

-0.3-5 

1.2 *2 

6 
IN30--

Unit 

v 

mW 

oc 
oc 

v 

A 

Unit 

v 
mW 

oc 
oc 

v 
A 

RDNrn 

BA6238A/BA6239A 

~ • .mi 
fi 
,Eij 

I 
F 
7 
1 
I~ 

Vccl 

BA6239A 
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J°l:fitllHJJ.1 IC/ICs for Industrial Equipment ·. BA6238A/BA6239A 

• Mi!@llJfi:;1H4 /Recommended Operating Conditions (Ta=25t) 

BA6238A 

Parameter Symbol Min. Typ. Max. Unit 

ilU.!l!iliEE 
Vcc1, s 1S v -
Vcc2 

li:iliUltEE VR 0 - 1S v 
BA6239A 

Parameter Symbol Min. Typ. Max. Unit 

i!iiUl:S:: 
Vcc1, s 1S v -
Vcc2 

tilill'liS:: VR s - 1S v 

• 11~89~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=12V) 
BA6238A 

Parameter Symbol Min. Typ. Max. Unit Conditions 

liiliMUf Ice - 12 24 mA R L =oo;4, 5, 6pin="L" 

4, 5, 6pin 
VIL - - 1.0 v -

[J-1//';'Ji-.A.:t.J'!IS:: 

4, 5, 6pin 
V1H 4.0 - - v -

1\1 vlX'Ji-A.:t.J'ilB:: 

4, 5, 10pin 
VOL - o.s 1.5 v Spin=open, lo=0.5A a - v IX' Ml::t 1J 'iiS:: 

4, 5, 10pin 
VoH 10 10.5 - v Spin=open, lo=0.5A 

1\1 '-'"'''-i±l:t.JtiS:: 

iJ:t:t.J IJ-?-.;)l IQL - 1 mA 
4, 5, 6pin="L"; R L =oo -
9pin,:iJIUiiAt>~ll 

2pinill :t.J >t 7 t? ·;1 I-
L>. V2 -0.5 0.5 v VR =6.0V -

ta:: Spin~$, I 0(2)=0.5A 

3pini±t 1J >t 7 t? ·;1 I-
0.5 v VR =6.0V 

L>. V3 -0.5 -
ta:: Spin~$, I 0(3)=0.5A 

10pini±t:t.J>t7t? ·;1 I-
0.5 v VR =6.0V 

L>.V10 -0.5 -
~a:: Spin~$, I0(10)=0.5A 

SpinJ!t±liill 1 18(2) 0.2 0.6 1.5 mA 
2pin="H", lo12i=0.5A 
VR =6.0V 

Spinlllft±l~lllf 2 I 8(3) 0.2 0.6 1.5 mA 
3pin="H", I 0(3)=0.5A 
VR =6.0V 

Spinlllft±l•i!3 18(10) 0.2 0.6 1.5 mA 
10pin="H", lo(10)=0.5A 
VR =6.0V 

,~ .. ;?7·:;Y::i.'lilllf le - - 0.3 A 
4, 5, 6pin="L" .t±l :t.J~(J) 1 "J ~ 

-1V': ld.:~(J)9pin~.A.~llll 

MJgRJTibf~iSJl ToN - 150 - "C -

MJgRJTM~ililll TOFF - 100 - "C -

BA6239A 

Parameter Symbol Min. Typ. Max. Unit Conditions 

liilili•lllf Ice 12 24 mA 
RL=OO -
4, 5, 6pin="L" 

4, 5, 6pin 
VIL - - 1.0 v -

a - '-""'''"A. :t.J'ilS:: 

4, 5, 6pin 
VIH 4.0 - - v -

1\1 vlX'JvA.1J~B:: 

384 naHm 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Test Circuit 

Fig.2 

Fig.2 

Fig.2 



i-m~llft.llJ IC/ICs for Industrial Equipment BA6238A/BA6239A 

Parameter Symbol Min. Typ. Max. Unit Conditions 

2, 3, 10pin 
VOL - 0.8 1.5 v R L =1000 

i:::i - v-"'"Jvtl:l:tJiiEE 

2, 3, 10pin 
VoH 10.5 

"1 v«Jvtl:l:tJ~EE 
11.2 - v R L =1000 

i:±l:tJ •J-"7ll:l»t IOH - - 1 mA 
4, 5, 6pin="L", R L .=oo 

9pin,:J»ttt)2,,t;~)JIE 

• ill~~IEili&~/Test Circuit 

>--+--~-vcc2 

100µF 

J,.lV 
Ice 

A >--+--+--~-vccl 

Fig.1 BA6238A 

• liCiffl-91J/ Application Example 

Fig.3 BA6238A 

A. :1J tl:l 

4pin Spin 6pin 10pin 2pin 

L L x L L 

H L L H L 

H L H L H 

L H L H OPEN 

L H H L OPEN 

H H x L L 

X : Don't care 

lOOµF 

Vee 

:1J 
tlJ! ~e 

Ae 
3pin 

L :iv-~ 

OPEN 10pinfJ• S2pin,:11i:J»t:lfi»ttt.Q 

OPEN 2pinfJ> S 10pin';::~lJIEfJ"J»itt.Q 

L 10pinfJ• S3pin';::~J»t:lfi»ttt.Q 

H 3pinfJ> S 10pin1:'11[)J!EtflJIEtt .Q 

L :iv-~ 

naHm 

Fig.2 BA6239A 

Fig.4 BA6239A 

Test Circuit 

Fig.2 

Fig.2 

Fig.2 

'---l---~- Vee: 

100µF 

VR 
lOOµF 

Vcc1 

lOOµF 

+ 
c, 

Vee 
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J"l•tluRJ IC/ICs for Industrial Equipment BA6238A/BA6239A 

• lllfl:il.IJI 
(1) .At.JaB (4pin, Spin, 6pin) 

:J / f- Cl-JI-CJ V "J ?1~~€~1t 9Yl/i-Tl'9 o I::: .A 7 1J ~ 

.A~tit tt.:it, ii/ -( ,;;{."liQ)ft;JJ:.tOO-::in':l:9o .At.I 

1Bli31!, lt1JA.l-~J:.Q)~jji(.At.Jl'C1V·;1?:J/ 1-Cl-Jv:l.f 

RJfjgl'9 0 4pin:lf"H", 5pin:lf"L"Q) C: ~ l<I: 10pin-2pinra"I 

Q)"'E-9, :I: f.:5pin;lf"H", 4pin:l.f"L"Q) C: ~ 1!10pin-3pin 

r,."JQ)-t:-9 :lfi~U.R ~ n :!: 9 o t.f: s, 6pinl!.iE~fi:J / t- o 
-JvfflQ).At.JYii-Tl'9 o 

(2) tll t.J aB (2pin, 3pin, 1 Op in) 

10pin:li:J"'E/Yl/i-Tl'90 "'E-9 1'717Pi¥2pin,3pinQ) 

- 15 I! ~ - :1/~Ml'9 :If, B.iDU511lff~ I! 10pin C: Iii.I L; 1: t.f: 

IJ*t'o 

1) BA6238AO)~.g. 

t:I::! :tJ$jO)mJi!G I!, Fig.50) J:? I: t.f:-::> ""(~':I: 9 o t:I::! 1.J$.i I! 

NPN5(-1J/ I-/ t-7/V.A9l'mli!G~n. Vcc1C:t:l::!1.J 

Yl/i-Tra"JO)ia;fia~EE:l.f'\'!>'\'!>:k ~ ~ 'l'91f, tll 1J:OllffiiEEO):J 

/l-Cl-~U, ~I~-§1~-t''\'!>gtt9~CJ:-::i"t~ 

$.1:~'.IE:l'~ :1:9 0 

VRYJli-TO)RJ1UUlH!, O-Vcc10)ra"ll'9o Bpin:li~-:1 

/0) C ~ l:tlJ1.J~1.J :IJf;fi:;k C t.f: I) :I: 9 o 

VoH=Vcc1-Vsa1 (PNP)- 2 XVsE (NPN5{- IJ / 1-

/) 

VoL=Vsat(NPN5(-1J / t- /) 

;: Z. l'Vsat~UVsEI! t:l::!:tJ~jji(O)mJ:X c t.f:-::> n' :I: 9 (Fig. 

16~lffi)o 

2) BA6239AO)~.g. 

tll1.J$.iO)mJi!Gl!Fig.60)J:? 1::t.r: -::i "t'~':l:t'o tllt.JaBI!, 

NPN t- 7 / v A 9 1 :;cQ) f.:: cV)8pin c tll t.Jg:/j-Tr.l'IO)ia;faii 

EE:IJ"'BA623BAl:Jt.-.;:zr..io.7V1J'~ < t.f:-::in':l:9o 

tlJ.t.J~O):J/ t-O-M!,8pinl:•99'CEEl'rr~'* 9 0 

VR~7-0)RJ1UUlll! 8-Vcc10)ra"ll'9o 8pin€Vcc1I: ~ 

Vccl 

Vcc2 

VR 8 

Fig.5 

t.:: c ~ 1:, tll:tJiiEE:li:U:k c t.f: •a 9 o 

VoH=VR-Vsat(PNP)-Vse(NPN) 

VOL=Vsa1(5i'-IJ/ l-/NPN) 

;: ;: l'Vsat~UVsEI! tll t.J~jji(O)m];x c t.f:-::> ""(~':I: 9 (Fig. 

17~lffi)0 

(3) t:1::!1.J~EE:J/ HJ-JvaB(Bpin) 

8pin~EE€:J/ l-Cl-Jl-9.QZ.C:l:J:IJ, t:l::!:tJ~EE€1£ft 

~it Q;: c :IJ"'l' ~ * 9 0 

1) BA6238AO)~.g. 

8pin~J±O)RJ1£~WH! 0-Vcc:I: l' C: t.f:-::> ""(~':I: 9 o Spin 

l!'.IE~jji( (0.6mA Typ.) 0), I!~ t:I::! ~Yl/i-T c t.f:-::> ""( ~' 9 t.:: 

iV>~I~-51'1~-t''\'!>gtt9~CJ:ijt:l::!:tJ~EEO):J/l

Cl-Jv:IJ'°l' ~ :1:9 o 

2) BA6239AO)~.g. 

8pinl!t:l::!1.JiiEEO)ifflJmJYlli-Tl'ilb9 clii.Jni¥1:, J:.'fruJt:l::!:tJ t-7 

/ V.A 11 (NPN) Q)/'\-.A~jji(1:1t;~iif,c t.f:9Yl/i-Tl'9 o 

(4) 'C~aB (?pin, 9pin) 

7pinl!, .A.1.JIBI~. o V ·:1? IHI~, AAllll!fJTIBl~0)1iiif.1:1t~ 

Ylli-Tl'9o~~U, tll:tJl-7/V.A11Q)~~Ylli-Tl'9o 

(5)TSDJilll 

"'E -11 Cl ·;1? ~ l', IC7 ·;1 /;Jill b"' J:.~ 9 9 c, AAllll!fJTIBI 

~O)fl ~ l', .A :tJ :IJ'° f. 0)-'E - I' l' db -::i ""(ti t:I::! :tJ l<I: "L" C: t.f: 

1a9 0 :i: t.::, AAi!ll!flTIBl~:IJ"Miij;~ n9 clii.lai¥1:.A:tJ-t:

i:1:Ji5 [; f.:: t:I::! :tJ~il I: t.f: I) :I: 9 o 

;: O)AAJl!l!fJT•fjg I!, IC7 ';/ :1~/t.:IJ"', 150'C (125°C Min.) 1: 

t.f: 9 C: thfl: ~, 1 OO:t (125'C Max.) 1: t.f: 9 c Miij; ~ n :!: 9 o 

t.f: s, 1111'1= c Mi!*O)~Jlii I! 1 O'C .PJJ:. l' 9 o 

(6) ~O)ftB 

1pin~U71 /$1!1C7 ·;1/Q):ti~iitr£l'9o :;k~jji(~ 

1Dai¥1:s1t9~li1 /l::::"-5f/.A:1J"'fi:tJ1J'~ < t.r:9~~v 
17'rJ l-J:.O)~Jj€ ~""( < f~~~\o 

Vccl 

LOGIC 

Fig.6 

VA 

2.3.10 
OUT 

Vcc2 
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im~l!HJJ.1 IC/ICs for Industrial Equipment 

• ffJILl:.(}))i• 

(1) .A.:h~ilH·t MOStl:l;IJ~-=f-(;t, Wifi'il' ~ °* 91i, ~-i'-1¥ 

~(})t.:: clb~ k o-~10ko Mftfit:jif;.A. ~ tlt31% ~ * 9 (Fig.7 

~~~)o 

(2) i~ffittfl;JJ:(]) t.:: cl.I) li'il--'E - :$l (})jf):2!fi.A. ;IJ (;!:, ~ \ "'.) t.:: 

r., :it..---:\'-~U~H!m ~-r < t.-:~~'o 1oµs ))JJ:~tlt31%~ 

*9o 
(3) Vcc1 (?pin) 1f~tm:.rr.J: •J, ~~~i:.rr.r {> J:? t,i:-~)Jill 

~J,.Jlli1!ij'; ~ tlt31% ~ * 9 0 

• tlmtr..J~ttdl!*l/Electrical Characteristic Curves 

20 I I 
BA6238A /BA6239A 

~ 
-5 
0 

16 

.2 12 

>-z 
uJ 
go 8 
::> 
0 
>--
~ 6 
a: 
6 

00 

L__ 

/ 
8 12 16 20 

SUPPLY VOLTAGE: Vcc(V) 

BA6238A/BA6239A 
Vcc~12V 

RL= co 

1 BA6238~ 
'i 2 7 

24 

i: _J L:f 6239A 

; , f......-..----+~~¥--+~--+-lyl---+-----+--
v.J 

0'--~-'--1L--'-~--'~~'--~-'-~ 
0 1.0 2.0 3.0 4.0 5.0 6.0 

INPUT VOLTAGE : V,N (V) 

Fig.10 A.:IJ~)jjt- )..jJ'~E£1iJ1i 

ftDNm 

BA6238A/BA6239A 

Vee~ 12V 

IOkn 

4,5,6p•n 

33kn 

Fig.7 

BA6238 A /BA6239A 

_101--~+-~-+-~-+-~-+~~f-----J 

~ 
"" n. 

z 
0 

~ 
iii 
!Q 
0 

a: 
uJ 
3: 
0 
n. 

6.0 

5.0 

~ 
z > 4.0 

uJ 
CJ 

~ 3.0 

§; 
>--
~ 2.0 

~ 

1.0 

I-

0-20 

25 50 75 100 125 150 
AMBIENT TEMPERATURE: Ta('C0

) 

BA6238A /BA6239A 
Vcc~12V 

RL=co 

0/~H "' + 7mV ;;s_-
V1~ 

J 1 
V1L o ,,v~L "' +2mV /"C 

0 20 40 60 80 100 
AMBIENT TEMPERATURE : Ta("C) 

Fig.11 A.:l:JtE£-~l!J).!&Ji:f~tt 
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i"m~l!HR.1 IC/ICs for Industrial Equipment 

388 

16 ---------B~TA6-2-38~A !-IB-A-~~2.3-9A~ 

14 <--+--+--+---+-vcc~12V -

8 
V, (V) 

RL~10on 

10 12 

' ' 

14 16 

BA6239A 
Vcc~12V 

- 3t----+---+---+--T--t-----I 
~ ' ... 
~ , 
~ 21----+---+----#-'--1-----1 

_J71 
0o~--o~.4---o.L8--,~.2--1-.L6 _ __,2.o 

OUTPUT CURRENT: louT (A) 

Fig.14 t±l:1J11l:l±~i!J-tl:l:1Ji!!:ilit1#tt 

BA6238A 
Vcc~12V 

14<--+--+--+----t--+---+----< 

~12<--+---l--+---t--+---t---1---i 
... 
5 t-
>1of--=t==:::j===.j.----1~-+-~-l-~l-=~ 
uJ 

"' ;'! 81---+--+--+---ti---+-+--t----I 
..J 
0 
> 
>-

"' CL 
t; 4 t---+--+--+---+--+-+---t--1 
0 

~ 
0o 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

OUTPUT CURRENT: louT (A) 

Fig.16 tl:l:1Ji!!:l±-tl:l:1Ji!!:ilit1;¥tt(BA6238A) 

RDNIR 

BA6238A/BA6239A 

60--~---r--.----·~--!---. 

BA6238A/BA6239A 
Vcc~l2V 

401----+---+--+---+---+---I 

°4 BA6239A 
~301----+---+--+--,--=--1---+----I 

201----+---+)7~~~-+---t--+----1 

10~v==+==~111 
V -BA623J 

OOL---+0.-4--0~.8--1.~2-~1~.6--2.~0--;:"2.4 

OUTPUT CURRENT: louT (A) 

Fig.13 8pinil!:ilit-tl:l:1Ji!!:ilitWti 

o.8-------------~ 

BA6238A 
Vcc~12V 
V,~6V 

0.4 t----+---+----t----t-----1 

~ 
-:: 
~ 

-0 .41----+---+---'""-+---+-----I 

-0.81----+---+---+---t-----I 

0.4 0.8 1.2 1.6 
OUTPUT CURRENT: locn(A) 

2.0 

Fig.15 8pinil!:EE~lb-tl:l:1Ji!!:ilit1;¥•ti 

16 

14 

~12 
3 
> 
.. 1Q 
uJ 

"' ~ 8 
§; 
>- 6 
"' CL 
>-6 4 

0 

BA6239A 
Vcc~l2V 

I 
I 

I'-

v-
0 0.2 0.4 0.6 0.8 1.0 1.2 1 .4 1.6 

OUTPUT CURRENT: louT (A) 

Fig.17 :±l:1Jtl±-:±l:1J'ltilit1;¥tt (BA6239A) 



BA6246/BA6246N/BA6247 
mt•l!tUII IC/ICs for Industrial Equipment BA6247N/BA6249/BA6249N 

BA6246/BA6246N/BA6247 RJ~~-=E-51 F71 ,, 
BA6247N/BA6249/BA6249N Reversible Motor Drivers 

BA6246, BA6246N, BA6247, BA6247N, BA6249, 

BA6249N itllJJ2!ti<T.>-'E- '.)z l' .. 71 t-\ f 2 i\Ei*.!it ~ t.::-'E .I 

1):,, '/ '7 IC 1'9 0 

3fHii<T.>::k~l'Jiivit:::i/ t-D-JvD:h?C:tl:l:fH- F 

':~IJ ;1::9 0 

BA6246, BA6247, BA6249, BA6246N, BA624lN and 
BA6249N are monolithic IC incorporating 2 reversible 

motor drivers. 

-~~ 
1) llJ)2!fi<7H-'.)z F71t\f 2f!Ei*.!it~H'.Qo 

2) AAi!UJi!Hl~Hi*.!it Vn'.Qo 

3)tl:l~~ff&2~~~~ij, tl:l~~fffffa~&21'~ 

.Q 0 

4) SIP10pin<T.>1M~!Ui'·;;'T-:/'o (BA6246N, BA6247N, 

BA6249N) 

SIP1 Opin tnl:AA 7 1 /f;t ~ti'·;; 'T- Vo (BA6246, BA 

6247, BA6249) 

•Features 

1 ) Two reversible motor drivers are built in. 
2) Thermal shut down circuit is built in. 
3) You can freely set an output voltage by the output 

voltage setting terminal. 
4) Small package of SIP10pin (BA6246N, BA6247N, 

BA6249N) Heat dissipating fin fitted package of 
SIP10pin (BA6246, BA6247, BA6249) 

•~Hf~-tj-)i~/Dimensions (Unit: mm) 

BA6246/BA6246N/BA6247 

R1.6 

g 
+I 

"" 0 

g 
+I 

"" A~~;:;;:;;:;:;:;:;;;:;;:;;:;:;;;:;:;;:;:;:~o-100 

R1.0 

BA6247N/BA6249/BA6249N 

25.0±0.3 

3.6±0.2 

w 

JL 
0.5±0.1 

2.8±0.2 

9 
"' -ii 0.3±0.1 

0.8±0.1 
1.2±0.3 
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il~l!fiJlJ IC/ICs for Industrial Equipment 

•:fa'/ 7'ff1 '77?'7 A/Block Diagram 

BA6246N/BA6247N/BA6249N 

BA6246/BA6246N 

4, 5, 6pin 5k.O 

Fig. 1 

J. tJ i±l tJ 
t'Hittjt;Ji BA6246/BA6246N BA6247 /BA6247N 

4pin 5pin 6pin 10pin 2pin Spin 10pin 2pin Spin 

L L ~ 
H 

L L L L L L 

H L L H L OPEN H L OPEN 

H L H L H OPEN L H OPEN 

L H L H OPEN L H OPEN L 

L H H L OPEN H L OPEN H 

L 
H H r---

H 
OPEN OPEN OPEN L L L 

390 RDNm 

BA6246/BA6246N/BA6247 
BA6247N/BA6249/BA6249N 

GND 

BA6247 /BA6247N 

BA6249/BA6249N 

BA6249/BA6249N 

10pin 2pin 3pin 

OPEN OPEN OPEN 

H L OPEN 

L H OPEN 

H OPEN L 

L OPEN H 

L L L 



J°l~iUIHffl IC/ICs for Industrial Equipment 
BA6246/BA6246N/BA6247 

BA6247N/BA6249/BA6249N 

• if@M:ll:k~*tt/ Absolute Maximum Ratings (Ta = 25°C) 

Limits 

Parameter Symbol BA6246N 

BA6247N 

BA6249N 

~ilHlm:: Vee 20 

~gm~ pd 1 ooo* 1 

llif'F~lfl'Bllll Topr -25-+75 

f*:tf:~lfl'Bllll Tstg -55-+ 125 

.AtJ'llEElBWI V1N -0.2-+6 

l±ltJ'ilmt lo 1.0* 2 

*1 Ta= 25"C tt.l::.""f~f!IT•~*l;t, 1·c 1:-:i~ 10mW ~~[.;· 

*2 Duty 1/500)/~l~;I. 50ms 

*3 Ta=25"CJ:l..l::.""f~f!IT•~.g.1;1:, 1·c1:-:i~ 16mWH£t.;• 

*4 Duty 1/50 0)1~1~;1. 50ms 

BA6246 Unit 

BA6247 

BA6249 

20 v 
2 000* 3 mW 

- 25-+75 ·c 
- 55-+150 ·c 
-0.2-+6 v 

1.0* 4 A 

• lli~tr.J~ti/Electrical Characterestics (Unless otherwise noted, Ta= 25°C, Vee= 12V) 

Parameter 

llif'F'll!:EElBWI 

l±ltJ v7 r v/.A'lli:EE (8pin) 

BA6246/BA6246N 

)l!J'llt'll!:mt BA6247/BA6247N 

BA6249/BA6249N 

o-v«Jv.A.tJ'lli:EE 

1\1 v-"'"Jv.A.tJ'lli:EE 

D- v-"'"Jvl±ltJ'll!:EE (2, 3, 10pin) 

1\1 v-"'"Jvl±ltJ~EE (2, 3, 10pin) 

l±ltJ:t 7-1:! ·y t--'ll!:EE 
(2, 3, 10pin) 

8pin mtl±l~mt 

• JiCi.JJ.1"91J/ Application Example 

r r 
I I 

Symbol 

Vcc1.Vcc2 

VR 

Ice 

V1L 

V1H 

Vol 

VoH 

Vats 

la 

04* *Os 
I I .,,,. ,,, 

Min. 

8 

-

-

-

-

-

3.5 

-

10.0 

-0.5 

0.5 

Typ. Max. 

- 18 

- 18 

7 15 

10 20 

12 24 

- 1.0 

- -

0.9 1.5 

10.5 -

0 0.5 

0.8 1.6 

O,, O,; 

Unit Conditions 

v -

v -

mA 4, 5, 6pin; "L" 

v 4, 5, 6pin 

v 4, 5, 6pin 

v 8pin : OPEN, lo= 0.5A 

v 8pin : OPEN, lo= 0.5A 

v VR = 6V, lo = 0.5A 
VR ttfltJ'lli:J.±O)j! 

mA VR = 6V, lo = 0.5A 

•~•••m~-r·~~O)~/~/~. 
'li!i!liilllfr. 't-:$70)~·1'1. illiJ!ill1~:$>-/0) 
7'- " '7 - ? fj. c: i! ·~ """(·0)~·~*11.~ 1: 
J: -,-C~Vt•ti<, 0.01-1 µF HU~L. £ 
T. 
•~•••m~-r•~~O)~/~/~~ 
-t?~e~O)~•~~~J:-,-ctt•-r•~ 
~f.>',Y, '! £ T,0.01 -10µF Ht~ L. £ T. 

Fig. 2 Vee= 12V, '.lE~ 6V, 100mA 0)'£-:$1~,Efl~O)@llMIJ 

ftDNrn 391 

I 



,-;::Jitl!~Jfi IC/ICs for Industrial Equipment 
BA6246/BA6246N/BA6247 

BA6247N/BA6249/BA6249N 

• ff!JfL.1::0)):£~ 

(1) .At.J~H!f 

1).At.J~v~~3~F~ff~. ~O)~Ji~nft~ 

Li V1H • • 
~ =;o + 2.8mV/ C 

Li V1L • • 
~ =;o + 1.6mV I C(Typ.) 

1'ft~~:h:i:9o 

2) BA6246N O),At.J~-=f(j: 15 k0fi!i1'/Jv7' ·:; /~ 

:h H':i:9 (:::i/ 1--D-Jv~-T~~~~lo .At.J L vA:'Jvf 

it1!f:9 .Q f.:: /1), 700 µA (5V/15k X 2) J.-:J.J:O)~)m ~ / 7 

ilT~Hi>1 /517 i-::.\ f Vt< t.=~c'o 

3) .At.J~E£(;!:6V (Max.) 1'9o 6Vf.::;t?d:c'J:?)i 

~ t, T < t.:· ~ c 'o 
(2) ~•i, l2!*iO)fflj:l ;ti:: -:i c' T 

'E-51@&~~1'@&~~fW~J:l;t.Q·~~. -~~v 

-::\=-~};~tJ>, :iJ""-//~};:~f&El3~i:tTfi'-?T< t.=~c'o 

& El3 9 .Q Pi¥ rai (j: , 

12 

10 l!U.l'l:;i;::!J9:!!M&~lllll\\' 

4 
' ' 

' 
' ' ' ' ' ' ' o~~~-5~0~_._~1~00_-_-_-_-~-=~~150 

~v-:t&El3~:~v-:t~~~J:(~v-:t~~: 

@•i'E- l''tJ>S :iv-::\=-'E- Ft:: t, 

t.::l:. ~ 'E - 51 0) E ~ :1J i:: J: I J :±l t.J 

"L" ~-Tif GND P.1"'1'0)~13[':: 7d: .Q 

q~w~~*9~ .::O)~~f~v 

-::\=-Pi!Frai C:'.l'E:~ (.., :i: 9lo 

;iJ--//ftES~: 1msPJJ:f:fi:~t,i9o 

(3) C2-C5 ,::J:IJ, 'E- FWtl;tPi\''::~~iJJl.,Tc'?d:c' 

~O)'E-51#-~~-f~0.Q.::(:#~.Q0)1', ··~~ 
Tit~~ t, T < t.: ~ c 'o 
(4) ~)~ON Pi\'':: (j: Vcc1 ;IJ'" Vcc2 J: IJ ~'=JL.~J:f.flJ' 

OFF Pi\'(:: ti, Vcc1 ·/f Vcc2 J: •H~t=JL.~ l'tJf.Q J:? ld:~ 

)~~ff0)511 ~ >7f:fi:~ (.., i9 0 

(5) AA~!fli (TSD) @~'::-:ic'T 

TSO m~O)~hf'F':: J: IJ :fl t.J (j: ;iJ- -//~jt~ (:: 7J I) i 9 o 

.::O)@~~i;1:n::~5lffi.Jit.fffi{] 17o·c i::?d:.Q C:ib1'F t,:i:9o iJJ 

1'F t fWllfI<O)~Ji~ i;1: if.'.! 3o·c "C' 9 o 

Ta=25C i:<J:. Tl~ 
10mW/°C1:•ffiJO< 

50X50X 1.2mm 
*!t7 I/ -J~~H&;l<~lli'f 

~ 

~' 
1000 

l 
o.." 

500 

' ' ' I', 
' ' ' 0 100 150 50 

AMBIENT TEMPERATURE Ta (°C) AMBIENT TEMPERATl,JRE CC) 

Fig. 3 BA6246, BA6247, BA6249 i7)°ii:1Jffiltllll~-* Fig. 4 BA6246N, BA6247N, BA6249N 17)'ii:1Jffilt!lll~-* 
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/'m~flff ffl IC/ICs for Industrial Equipment 

• 'l!Utfr:J~ttdU'*/Electrical Characteristics 

800r----r--.--~-.----.-~~ 

600t----+--+---+--+---+--l----l 

1 400t----+--+---+--+---+--l----l 

~ 200t----+--+---+--+---+v-_.../'---11 

6 Ot---t---t---t--t-::71'<---+--J 
> ~ 
~ -200t---t-=..-t"::::........-t---+--+--+--l 
~ vr 

-400't---+----+---+--+---+--+---I 

-600.,,_--+-~--±--+----+---'----J 
04 2 3 4 56 7 

INPUT CUP CURRENT(V) 

Fig. 5 )..:tJ~EE-.A.:tJ~ilit4il'tt (BA6246, BA6246N) 

2.81--f-.l--l----1--!--+-+-~,..-i.--1--1----1---1 

~ 2.6t-H-+-+-+--+t--"-t...!-'"'f"--l-t-H--, 

~ 2.4 ~l--"'F--l----1--!--+-+-~,..-i.--1--1----l----< 

~ 'F 
.J 2.0 t--->-+---+--+--+--+-+--+--<~---+---+--+--< 

1.8 t---r-t--+---+--t---+-+--~-+--+-+--t--j 

1.6it--t-i-------t-+-t--t--t-r--t-::::1...+--t-----t---1 

~ 1.4 '--"--...;--L-'---'--.,...,_....__,,.,_..._,.,......__.__...,_. 
-20 0 20 40 60 80 100 

AMBIENT TEMPERATURE Ta (=Tg) (°C) 

2.0~-.---.-----~-~~ 

-j 
1.51---+--+--+--+--+---I 

w 

~ ~ 
~ 1 Of-v----+-v---11--'""'.r-----::J...--=-!---t--l 

~ 0.5t---+--+--+---+---+---I 

~ 
o o......__..___-'---+---'---"----' 

0 0.2 0.4 0.6 0.8 ·1.0 1.2 

OUTPUT "L" CURRENT ; 10, (A) 

naNm 

BA6246/BA6246N/BA6247 
BA6247N/BA6249/BA6249N 

1-z 
w 
a:: 
a:: 
::i 
0 

3 

I- 1 
::i 
0.. 
~ 

0 

kt v 
v' 

j 
rr 

2 3 4 5 6 

INPUT VOLTAGE V,, (V) 

Fig. 6 )..:tJ~EE-J...:tJ~ilit4il'tt (BA6247, BA6247N, 

BA6249, BA6249N) 

12 

~ 
:J 

11.5 
w 
0 
<( 

t:J 11.0 0 
> 

I'-J:: 
I- 10.5 r-::---. 
::i 
0.. 
I-
::i 
0 

10.0 
~0--0-.2--0-.4--0-.6--0-.8--1.0--1.2 

0.6 

~ 0.4 

;} 
w 
0 

~ 

02 

_J 0 
~ 

tu 0.2 
E: 
LL 
0 

0.4 

0.6 

~ 

OUTPUT "H" CURRENT : 10, (A) 

Vee= 12V 
V,=6V 

r--r--r--.. 
~ 

~ 

0.2 0.4 0.6 0.8 1.0 1.2 

OUTPUT CURRENT 10 (A) 

Fig.10 tl:\:tJ:t7t·y 1--~EE-tl:l:tJ~ilit4il'tt 
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394 

2.5 

1 2.0 

f

i'il 1.5 
a: 
a: 
:J 
0 

c ·a. 
co 

1.0 

0.5 

Vcc=12V 
V8 =8V 

0 0 0.2 0.4 0.6 0.8 1.0 1.2 

OUTPUT CURRENT 10 (A) 

RD Nm 

BA6246/BA6246N/BA6247 
BA6247N/BA6249/BA6249N 



;l~l\!filf:l IC/ICs for Industrial Equipment 

BA6259N 2 ch iiJ~tii:-5r f'.71' I~ 
2-ch Reversible Motor Driver 

BA6259N i.t, ilJ~tiOH;-')z 1"711~·€ 2f[Ej:lgif<ll.dd> 

C!YT:9 o 

BA6259N contains 2 reversible motor drivers. 

-~~ 
1) ilJ~tiO)'E-$11''711~€ 2f[Ej:lg~L,-n'.Qo 

2) AA~Wi[8J~€j:lgif<l Vn'.Qo 

3) SIP 10pin 0)1j,!m_l~·y Jr- ~-o 

•Features 

1) Two reversible motor drivers are built in. 
2) Thermal shut down circuit is built in. 
3) Small package of SIP 14pin. 

•-;·a ·y? -:I 17~/7.L./Block Diagram 

• 9f.ff~;f$!~/Dimensions (Unit : mm) 

naNrn 

BA6259N 
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im~tlff Jfi IC/ICs for Industrial Equipment 

• ~xrrM:k'.iE'.~/Absolute Maximum Ratings (Ta= 25°C) 

Parameter Symbol Limits 

Vcc1 20 
~iil-~EE 

Vcc2 25 

ff~:m;t;: pd 1000*1 

tbf'Fiill~lill Topr -20-+ 75 

fjf.f)lii\Jl~lill Tstg -so-+ 12s 

.A/J~EE~OO VtN -0.2-+ 6 

t:l:l/J~)Jlf lo 1.0*2 

*1 Ta=2s·c~.L.l::.<'~Jll'9Qi,llitl:t, 1·c1:".)~1omw~~t;Q. 

*2 T' 1-7--r 1/50 (l)H/t.-.A 50ms 

Unit 

v 
v 
mW 

oc 
oc 

v 
A 

BA6259N 

• 'fl1ll.ff.J%tt/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Vee= 12V) 

Parameter 

tbf'F~EE~llil 

t:l:\/J v 7 7' v / ;i. '11!:1± (8pin) 

)l\ljt'ilt)Jlf 

o-v-'XJv.A/J~I± 

/\1 v.-XJv.A/J~I± 

o-v-'XJvt:l:\/J'il!:I± (2, 3, 10pin) 

/\1 v«'Jvtll/JtEE (2, 3, 10pin) 

Input 

4pin(IN) 5pin(IN) 

L L 

H L 

H L 

L H 

L H 

H H 

(ii) ).,'fl v-"Jt.- "H" ij: 3.5V i:tl: 
).,'fl v-"Jt.-"L" l:t 1.0V ~.11" 

396 

Symbol 

Vcc1 

Vcc2 

VR 

Ice 

VtL 

Vitt 

VoL 

VoH 

6pin(IN) 

L 

H 

L 

H 

L 

H 

L 

H 

Min. Typ. Max. Unit Conditions 

8 - 18 v Vcc2 < Vcc1 l'"ffffl(J);: t 

8 - 18 v 
8 - 18 v VR l;I: Vcc2 t:, =i - I- [., Zffffl(J);: t 

- 12 24 mA RL = oo, 4, 5, 6pin; "L" 

- - 1.0 v 4, 5, 6pin 

3.5 - - v 4, 5, 6pin 

- 0.3 0.5 v lo= 0.15A 

11.0 11.3 - v 8, 9pin :, =i - I- lo=0.15A 

Output 

10pin(OUT) 2pin(OUT) 3pin(OUT) 

OPEN OPEN OPEN 

H L OPEN 

L H OPEN 

H OPEN L 

L OPEN H 

L L L 

RDNRI 



l°m~l!fUD IC/ICs for Industrial Equipment BA6259N 

• Jit;Jllf§lj/ Application Example 

,_......_.__..._, '----+--+----+-V._cc 12V 

+ c, 100µF 

Fig. 1 

~. ~:W~R~f~~9.Qk~~~/~/~ 

~iJiiHQJ~, "E-5!~1i¥tt, ifi.lfa1X'9-/~7'- t-'7-'7:>d: 

ct ·1t-l:'~•ilUA:1t~i:c1:-::iTW:>d:11 i91f, 0.01 µ F-

1 µ F fffHf!Gi9o 

~ ~:·~-~f~~9.Qk~~~/~/~l:'. t~ 

t-~•'iU\:l~C:cl:-::i T tt1;f1JQ9 .Qjt,~1.fif!, I) *9 0 0.01 µ 

F - 10 µ F f fft~ G i 9 o 

Fig. 2 

• ffJll.l:.~):U~ 

(1) BA6259N Ii, VR ilifii-T (Spin) c Vcc2 ililii-T (9pin) 

f~3-t-GTfffflGT<t.:'~~'o it::.Vcc2 (9pin) 'i 

Vcc1 (?pin) J: IJ tilt~ '11m: T{ieffl GT< t.: ~ ~ 'o 

BA6259 'i, BA6249, BA6249N c ll§'J [; ih1'F f G i 91.f, 
...1:.~~J:?C:ffffl9.Q~cl:'Wn~H~ffW11.~ 

(Typ., Vcc2 = 12V Pi}) c BA6249, BA6249N i:Jt-"T 

~<;d:IJ*9o 

L~fftWnL~t-5~9~9f~/?~i=Tmd 

( BA6249, BA6249N Ii~ - 1J / t- A~d) GT~' .Q f;:; ~ 

flt < id: I) , G f;:; 1.f-::> T "!:: - 9 ~~ih~ff f * ~ < C .Q ~ Ctf 

l"~i9o 

(2) A.niliffl-Tc MOSWnilifii-T'i~*El:'~*91.f, ililii-T-1¥ 

~~k~~ko-~+ko~mtt~A.ffft~Gi9o 

Vcc=5V 

4,5,6pin 

Fig. 3 

(3J f§~ttft;JJ:.~t;:;~~!OiJ-"E-9~.iE~tiA.nii, ~' 

-::if;:;fv :7'v-::\=-:l};l~HIEti GT< t.:~~'o 10µ s).)JJ:.ffft 

~Gi9o 

(4) C2 - C5 i: J: IJ, "!:: - ~·i;l.J~Pi}(:~~ih GT~' id:~ 'fllJ 

~"E-9W-~--f~~~~cW<f!>~~l"·M:l};~l:'~ 

~GT< t.:~~'o 

(5) ~il§iONPi}(:,i, Vcc11.J'Vcc2J:IJ$H:.U:!JJ:.jfl), 

OFF Pi}': (i Vcc1 1.J' Vcc2J:IH~i:.U:!>1="1.J' .Q J:? id:~ 

iJi~ff~91 ~/?ffft~Gi9o 

(6) ~~mr@~i:·::n'T TSO [ij]~~ihf'J:(:J: I) Wn 

~~-7/:l};~c:>d:iji9o ~~[ij]~~-~~NffM 

17o·c i: t.t .Q c ihf'F G * 9 o ihf'F c m~~)jl§~ 1;1:M 

3o·c l"9 o 

RD Nm 397 
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ilJiUIHJJJ IC/ICs for Industrial Equipment 

• •~rro~ttitb*-*/Electrical Characteristic Curves 

i 
a: 

398 

1500 
jTa-25"C t:U.1'.·f;i: 

1 OmV (C --C•ffi~ 
50X50X 1.2mm 
~Jt7 :i: /-1v£;t&,,.~~ 

"' ~ 
1000 

500 

' ' ' ' 'I', 
' ' ' ' 0 50 100 150 

AMBIENT TEMPERATURE Ta ("C) 

2 .2.8t----+--+---+---lt---+--+----1 

.J ,....J--
2.61----lv-'----ti---+i----:::::; ........ ~---lf----i 

2.41---""'F'----+---+---lt---+--+----1 

2.0t----+--+---+---lt---+--+----1 

2 1.8t----+--+---+---t---+--+----1 

2 

1.6~ 
1.4'----'---'--.....__.___.._ _ _,____, 

-40 -20 0 20 40 60 80 100· 

AMBIENT TEMPERATURE Ta (=Tj) ("C) 

2.0~-~-..---,.---,.---,.---, 

.j 1.51---+---+---+--+--+-----1 

w 
0 
<( 
f-

I 
_J 

~ 1.0·1---+---+---+--./"'l-;-v---tt----1 

ir 0.51---l---+-v~--c~-+--+---1 

~ ~ 
0 0.2 0.4 0.6 0.8 1.0 1.2 

OUTPUT "L" CURRENT : lo, (A) 

RD Nm 

2 
-} 
.. 
w 
0 
<( 
f-
_J 
0 
> 
;r: 
f-
:::J 
[l_ 
f-
:::J 
0 

!z: 
w 
a: 
a: 
:::J 
0 

3 

f- 1 
:::J 
[l_ 

~ 

12 

11.5 

11 

10.5 

10.0 

BA6259N 

L6 
V1 

~ 
{ 'l 

2 3 4 5 6 

INPUT VOLT AGE Vm (V) 

Vcc 1 =17V 
V"'= 12V 

7 

0.2 0.4 0.6 0.8 1.0 1.2 
OUTPUT "H" CURRENT 10" (A) 



J°mfiUlftJD IC/ICs for Industrial Equipment BA6402F' /BA6412 

2 *U~)Bz7° IJ f'' 7-f /~ BA6402F 
BA6412 2-Phase Half-wave Motor Predrivers 

BA6402F, BA6412 '17J>/~-$11<i:Jtt 2'H'*-5Bi5Dbn 
'iX,(f)/ 1) 1"711~C'To 

BA6402F and BA6412 are predrivers of 2-phase half
wave driving system for fan motor. 

• !M.j; 

1) Cl';/ 7 ~:±1. IEl$i~~:±lflligf;j' ~ 0 

2) *-Jv*T-ffl:JE:~)Ji()l:i*liJGo 

3) MF Bpin (BA6402F), DIP 8pin (BA6412) (f)1M!U~ 

·;1'T-:JC', *1itt$~df~~~'f.:clt>, ~~ifii,l:lhj\ 

~ < TTi/Jo 

•Features 

1 ) Provided with locking and RPM detecting function. 

2 ) Builtin constant current switching regulator for Hall 

element. 

3) Small packages of MF Bpin (BA6402F) and DIP 

Spin (BA6412) provide smaller mounting area be

cause of a small package with fewer external 

parts. 

• *~-1"~~/Dimensions (Unit : mm) 

BA6402F 

5.0±0.3 
0.2±0.1 

-n--

1 2 3 4 _J~~~ 
0.65 

--:l__ 

;1li=Jrl 
127 ± 0.2 0.4 ± 0.1 

BA6412 

I 9.3±0.3 I 

DJ~ 
1 2 3 4 

"1[~ 0 CC! 
+I "' 

~ "' 0 
+I 

~ 

I 7.6±0.3 J-t-
_J~ ~~ 
fcoJ 0.3±0.1 
0.5±0.1 

~±0.3 I I 8.8±0.6 • I. 
7.62±0.3 

RDNln 399 

I 
I 
ffl 

I 



~~l\!Mrm IC/ICs for Industrial Equipment 

• :ia ·:; /] ~1J7?'7.L.».U:Ji0ffl'91J/Block.Diagram& Application Example 

Vee 

• i@Ml&::k~~/ Absolute Maximum Ratings 

Limits 
Parameter Symbol ] Unit 

BA6402F BA6412 

~PIJO~EE Vee 30 v 
~:@m!I<: pd 450* 1 ] 900* 2 mW 

tb'f1'i..lil.Jli'all!I Topr -20"'+80 ·c 

ili\:ff)..li\.Jli'all!I Tstg -55-+125 ] -55-+150 ·c 

l±l:t:J~iiit lo Max. 70 mA 

* 1 Ta= 2s·e t.1..tl;J: 4.Smw;·e "t'ffilt, 
* 2 Ta= 2s·e tl..l:i;J: 7.2mw1·e "t'ffilt, (tlii~ 1.0mm, ilii!Ji10cm2 ? "5ili!IH ilii!Ji 35% l'.1J:Q)ilft7 I/ -I~ 

£t/iil:;ii:~lli'io) 

Parameter Symbol Min. Typ. Max. Unit 

mno~EE Vee 4 - 28 v 

BA6402F/BA6412 

Conditions 

Ta= - 20 - 8o·c ~:@m!l<:i*ll'tbi'F ~ -tt .Q 

J...:t:J'iltl± 0.8 Vee - 0.2 v ;: t 
VsH -

400 RD Nm 



il~•HJJ.l IC/ICs for Industrial Equipment BA6402F/BA6412 

• tl1ittr:!Mtt/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Vee= 12V) 

Parameter Symbol Min. Typ. 

@iU~)lfl Ice - 1.9 

;j<-Jl-7'// Vhys + +3 -
A:hl::;l;7 1J ~;i; C+l 

;j<-Jl-7'// Vhys 
- -3 -

A:hl::;i;71J ~;i; (-) 

3pin :IE~)lfl 13 5 6.8 

6pin :IE•)Jlf Is 5 6.8 

6pin ? 7 :..- /tEE Vs 3.1 -

7pin /\-f v«M:l:l:h~EE V?H 10 10.5 

8pin /\'f v«M:l:l:hilEE VaH 10 10.5 

• 6pin li'ilfiti~l:l:I. a ·y ?~l:l:lfltlm 
6pin~flfW: Fig.1 O)J:·J!;:::IJ:'?l"~'*9o Ji~, i:-9 

li'il~lltli*-Jl-f~~O)~ltfl\." Ce ~ 3t1D!:~ [., n' ;!; 9 o 

i:-91fi:J •y? ~tJ.{> t, *-Jl-f~~1Jftl.JIJ:ji;tJ61J:' ( IJ:' 

7-> f;:; 11> r::. Ce iJftD!:~ ~ tL IJ:' < IJ:' IJ ;!; To Ce !;I: 3t~ ~ tt*'I: 

tt "6pin? 7 /:1'fiEE" * \."~J.:EiJfJ:.jf Qt a, 1Jf ON 

[.,, 1±11.J~ OFF ~-t!7.>J:·H:::L,:t9o 

6pin:xf:~j'jffle=6.8µA (typ.) IJ:'O)\."~f•Ht:::J/7'/-lf 

~O)-\."i:-97fi:J~?~tLT~61±11.J~j'jffO~CIJ:'Q 

* \."O)Jltrait.1,..** •J:t"t o .(Fig. 2 0) B- C O)Jltrai) 

(V6CL - VBEQ3) Ce 
T off= Ts - c = le 

.._ 4VsE •Ce 

....,. 6.8 µA (Typ.) 

~ 4.12 X 105 X Ce (sec) (Typ.) 

VscL : 6pin ? 7 / :1i!iEE ( ~ 5VsE) 

f;:;t5Ui, Ce=2.2µFO)t~Tott~0.91sec (Typ.) t 

IJ:'IJ :;!:9 0 

Max. 

4.0 

+ 15 

-15 

10 

10 

3.7 

-

-

Unit 

mA 

mV 

mV 

mA 

µA 

v 
v 
v 

I 
I 

6pin'iltf:E I 
I 
I 

RDNID 

lo=10mA 

lo= 10mA 

6pin •+ 
ZfZCs 

'*' 

Conditions 

I epin)Jfft±i~iAi 
l,=6.BµA (Typ.) 

Fig. 1 

C 6pin 

Fig. 2 

401 
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J°l:~lt~m IC/ICs for Industrial Equipment BA6402F /BA6412 

• ff!JILl::.O))i:~ 

1. ;t- -Jv'.iE~)M)bi! (3pin : 6.8mA(Typ.)) tt, IC r*J:lBri 
1' r .A !Bill! t iiU~ [.,Ts IJ, 3pin :f- 7" / (iM[l[., t.::;IX 

~) "<.' (;J:M!ffll' ~ ;J: 1! /t,o 

2. ff~ffil~ 

J!Ji1t15iil.Jtl:M9 .Q IC O)ff~m~t;J: Fig. 3 0) ts IJ l'9 0 

AA~~~tO)~~I: [., T < tC. ~ ~ 'o 

25 50 75 100 125 

AMBIENT TEMPERATURE Ta ("C) 

Fig. 3 

150 

e il~ff.J!fi!fttdtl•/Electrical Characteristic Curves 

~ 
w 12~~--,--...------.-----.--.-------, 
o Vcc=12V 

~ 111----+--+--+----t--+--r--r----1 
§; 

101--1---1--+----4----':P........±--+---i 
~ ,.....__ 
~ I "b. 
~ 9 """""' 0 

50 100 200 300 400 

7,Spin~Atl:B~~ 

Fig. 4 7, Spin 1±1;IJ~I±-7, Spin mti±l~illt~'li 

3. jl!jft~:1J 

* IC O)jl!jft~:1J Pc (;t;.J.:j.\-z'lJtl:l ~ tt ~ 9 o 
3 

Pc=~ Pen 
n=1 

(1) Pc1; IBIJi!~)Ml:J:.Q~:1Jjl!jft 

Pc1 =Vee X Ice 

(2) Pc2; ;t--Jt-~)M (3pin) i:J:.Q~:1J511lft 

Pc2 = 13 x V3 (V3 (;!: 3pin ~i:ii) 

IC l'0)~:1J511lftHlii.iJ!t9 .Q f.::11>, Vee- 3pin r .. ii:t!f 
mt:tiliA. 9 .QO)ff"{ijj(}j-z.'9 o 

(3) Pc3; tl:l:1J~-z.'0)~:1Jil!lft 

Pc3 = (Vee - VoH) X lo 

VoH I;!: ?pin, Spin 0)/\-( v-"'"Jv~EE-z.'9 0 

~#~tl:l:1J~5~~.A~O)h~5/?t•<9tt~ 

lo IH~~-l:!, ~:1Jil!lftflil1£1:"{ij~fJ'Z'9 o 

ff~m~ f fill~ fJ: ~ 'AA~~tl:l!~jj:fifl~' ;i: 9 o 
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il•l!Hm IC/ICs for Industrial Equipment BA6404/BA6404F 

BA6404 
BA6404F 

2 *ft=f.jJ1l7" IJ f'' 71' /'\ 
2-Phase Half-wave Motor Predrivers 

BA6404, BA6404F t;J: 7 7' / '£: - ~ f<ij tt 2 ~El¥iJU~ib1J 

~(J)/') f'"7·0~l'9 0 

BA6404 and BA6404F are predrivers of 2-phase half
wave driving system for fan motor. 

• ~~M-t~~/Dimensions (Unit : mm) 

BA6404 

1

. 9.3±0.3 I 

'"'LIJ; 
1 2 3 4 

• *¥:& 
1) D ·;;? ~t±l, @•i~~tf:lt~mi-;J- ~ o 

2) *-Jv~Ffffl'.IE~iiiti!i*l~o 

3) MF 8pin (BA6404F), DIP 8pin (BA6404) (J)1]\l,~\l.J~ 

·;; 'T- ~i'l', :9HittJ'.lB~t.f1nd:~'f.::lsb, ~~imfJt.f1J' 

~ < T9tlo 

"'[~ ~ 00 
00 
<0 N 

0 
+I 

~--~_l~ I 7.6±0.3 ii~ 
+1 ~-L I«! I !.-' 

N 0.3±0.1 
0.5±0.1 

4) D ·;; ?f!l~~aift::: 13ib~~9 .go 

•Features 

1) Provided with locking and RPM detecting function. 
2) Built in constant current switching regulator for Hall 

element. 
3) Small packages of MF 8pin (BA6404F) and DIP 8pin 

(BA6404) provide smaller mounting area because of 
a small package with fewer external parts. 

4) Automatically reset upon releasing locking. 

• ~X<.tB:::k'.lE*&/ Absolute Maximum Ratings 

Limits 
Parameter Symbol 

l BA6404F 

i:ntJn'<l!:EE Vee 30 

jff:g~*' pd 450* 1 l 
11.Jf'Fi!il/f~l!I Topr -20-+ao 

~ 

BA6404F 

BA6404 

900* 2 

1lH-¥i.!l.lf~l!I Tstg -55-+125 l - 55-+ 150 

l±ltJiimt lo Max. 70 

* 1 Ta= 25'e J:..!..tlt 4.5mW/'e l'ffi!Ji.o 

[§±03 1 

7.62±0.3 

1 2 3 4 

j____ i;;;;;;;;;:;;;;;;:;\ 
~L~ 

lg!~ L JL 
1.27±0.2 0.4±0.1 

Unit 

v 
mW 

·c 
·c 

mA 

*2 Ta= 25'e J:..l..1:.lt 7.2mW/'e l'Hil!o (t&Jlil 1.0mm, ilii!l10cm2 ? ·MliJIH ilii!.1135% i:LJ:Cl)M!;7 I/ -Jv 

~t&l:~~~o) 

RD Nm 

I. 8.8±0.6 I 

0.2±0.1 

II 

J~=H 
0.65 

403 
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JlI~flff Jij IC/ICs for Industrial Equipment 

• ::7'a·;1?1f1J7?7.Li.,"&t11i5.IJ.!'91J/Block Diagram & Application Example 

Vee 

404 

LOGIC 

REGU
LATOR 

RDNrn 

BA6404/BA6404F 

4 



,-m••Hm IC/ICs for Industrial Equipment BA6404/BA6404F 

• -~~!Mtt/Eleclrical Characteristics (Unless otherwise noted, Ta= 25"C, Vee= 12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

IEllMIUJIE Ice - 3.2 5.o mA 1±1:1J OFFllil' 

;j;-)1,,]' :..-7' Vhys + +3 - +15 mV 4pin 11m:~n- 9 2pin •EE Ve=6V 
J..1Jl::A7 1J ;_,A (+) 

;f;-)1,,]';_,"j' Vhys - -3 - -15 mV 4pin lltm:x.t-r 9 2pin tEE Ve=6V 
.A.:1Jl::A7 1J:/A (-) 

3pin lE:tllll: 13 5 6.8 10 mA V3pin=Vcc 

6pin:fftt)JIE lee 4.0 7.7 12 µA V6pin= 1.5V 

6pint&••)l led 0.8 1.45 2.3 µA V6pin= 1.5V 

6pin :fft&•'lltilllJ:I: red 3 5.2 8 - lee/led I 
6pin 'J 7 :..- 7'•EE VecL 2.2 2.6 3.0 v 
6pin :::J :..-m_, - I- iiEE VecP 0.4 0.6 0.8 v 
?pin/\-( v-"\Ji,,l±l1J•EE V?H 10 10.5 - v lo= 10mA 

Spin/\-( vr.:Ji,1±11JtEE VsH 10 10.5 - v lo=10mA 

e llJf1=11ilUIEEIU!ll (Ta= 25"C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

ffi;IJn~EE Vee 4 - 28 v Ta= - 20 - ao·c ffgfi~l*.il'thf'I' ~ -tt 9 
z. t 

J..1J~EE* VBH 0.8 - Vee - 0.2 v 

ftDNfll 405 



J°m~tl$JII IC/ICs for Industrial Equipment BA6406/BA6406F 

2 '6.=f. )Bl 7° IJ f'' 71' I~ BA6406 
BA6406F 

2 Phase Half-wave Motor Predriver 

• 9i-Jf~;j"~lil]/Dimensions (Unit : mm) 

BA6406, BA6406F t;t, 7 r / 'E - ~ rRJ t t 2 fll¥ ilUUh 
"jj"j_\,(J)"":/ I) ~71 l~'"f9 o BA6406 

BA6406 and BA6406F are predrivers of 2-phase half
wave driving system for fan motor. ~Ji 
• !M1~ 
1) Cy?Mili, §5BMlli~MM8o Cy?MiliiliJJ~ 

-Tfi8o 
2) MF Spin (BA6406F), DIP Spin (BA6406) 0')1MlUX

·:; 'T- ~./f, ~H1tHlB.ibtfy tJ: ~' t.:: Iii), ~~imfiVf1J\ 

~<-C9t'o 

3) c ·:; ?M~Pif~:Eiti~~9.go 
4) *-Jv.A.:h t: .75· 1J:,, .AM8 o 

•Features 

"'[~ ~ M 
00 

<d "' 
0 
+I 

~ 

BA6406F 

1 2 3 4 

I 7.6±0.3 J-i~ 

_l~ ~·~ +I IT~ 

,~ ;±0.1 
0.5±0.1 

I 88±Q~J 

5.0±0.3 

8 7 6 5 
1) Provided with locking and RPM detecting function. 

Builtin locking detection output terminal. 
2) Small packages of MFSpin (BA6406F) and DIPBpin 

(BA6406) provide smaller mounting area because of 
fewer external parts. 

~l~ 
3) Automatically reset upon releasing locking. 
4) Provided with Hall input hysteresis. 

• ~MM:::*:~~/ Absolute Maximum Ratings 

Limits 
Parameter Symbol 

I BA6406F BA6406 

~PIJO~EE Vee 30 

~:gm~ pd 550* 1 I 900*2 

iM'FiAi!i~llll Topr -20-+so 

1JH~i.\5.Ji~llll Tstg - 55- + 125 l -55-+150 

!±l:1J~)M lo Max. 70 

* 1 Ta= 25°C J: ... L.tl'IJ: 5.5mW/"e l'tiil£ (50mm X 50mm X 1.6mm O):ff7I;l'~t/jill;!l;>a;f) 
*2 Ta=25°CJ:JJ:l'IJ:7.2mW/0el'tii1£ 

406 RDNrn 

1 2 3 4 

Unit 

v 

mW 

·c 
·c 

mA 



/'m~tlfi.ff.I IC/ICs for Industrial Equipment BA6406/BA6406 F 

• :l'a ·y?, 1 J7~/7.L.:&V'JitJJJ1'1J/Block Diagram & Application Example 

• 111!1:fr.J~tt/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Vee= 12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

@Jllril!:llil Ice - 3.2 5.0 mA i±l:fJ OFF ~it 

;j;-JL,'y// Vhys + +3 - + 15 mV 4pin 'il!:IH:M"f {> 2pin 'ii!:!± Vs= 6V 
.A1Jl:::A7-'J :,,:;i. (+) 

;t--11-7;,.../ Vhys 
~ 

-3 - -15 mV 4pin 'i!!:IH:M"f {> 2pin 'ii!:!± Vs= 6V 
.A:fJl::k'T'J:,,:;i. (-) 

6pin 3'C~'lli:il!t l5c 2.0 3.45 5.25 µA V5pin= 1.5V 

6pintBl:•'il!:il!t l5d 0.35 o.so 1.45 µA V5pin= 1.5V 

6pin 3'CM!:'il!:'il!:iiiE.l:I: red 3 4.5 s - l5c/l5d 

6pin 7 7;.... /'il!:EE V5cL 2.2 2.6 3.0 v 
6pin ::::J/Hv- t-'il!:EE V5cp 0.4 0.6 O.S v 
?pin J\1 vA:'Jvl±l1l'il!:E£ v?H 10 10.5 - v lo= 10mA 

?pin CJ-v«Jvi±l:fJ'i!!:J± V7L 0 - 0.3 v 
Spin J\1 vA:'Jvl±l1l'il!:E£ VaH 10 10.5 - v lo= 10mA 

Spin CJ - vA:'Jvl±l1l•E£ Val 0 - 0.3 v 
3pin Cl-vA:'Jvl±l1l•E£ V3L - - 0.5 v l3L = 5.0mA 

3pin 'il!:iiiEliE:fJ 13 0.S - - mA V3L = 2.0V 

RDNrn 407 
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;m~tluJf.I IC/ICs for Industrial Equipment BA6406/BA6406F 

Parameter Symbol Min. Typ. 

i:ntJa~a: Vee 4 -

.A.1.J~S:* VsH 1.0 -

• o ·:; ? ~ 1±1 fllUlli 
§j)j~~@i~'j:' "'E-9 fffiiJ S IJ>O)~m"l'D "J 7 ~ tit.:::ij]; 

.g-,:, 'E- 9 0:>0 ·;; 7 H~l:l:l [.,, §j)je{],:!±l:tJ~ir.E~W •J, 

fO)f~D ·;; 7 ffWf.!li<~ tit.:: t ~ ': §j)j8{]':~~ ( 'E-9 ff 

@.Q) 9.QcL'?t<7.>1'9o 

BA6406, BA6406F l' 'j: ;._x 0) d:: ? t: El j)j~ ~ ~ fi -::i -C L' 

*"to 

if;-JVA,)J 0 <PJ'J\f\.f\} 

3pin L -------' 

*toN. toFF 

6pin:::J/7'/"ltl::i±\1.JONP~r~i (toN) OFFPi\'r .. i (toFF) 

toN = C·(V6CL - V5cp) (sec) 
16c 

t C·(V6cL-V6cP) (sec) 
OFF= 16d 

Max. Unit Conditions 

28 v Ta= - 20 - we ff~m!l<:l*i<.'th1'F ~ -tt .Q 
;: I:: 

Vee - 0.5 v 

Fig. 1 

;F-JL-.A.:1J<7.>-l;JJ IJ mt> S tJ < tJ-::i t.:: ;:_ t 7!, D ·;; 7~:±1 [.,, 
6pin ':jC~Pi\' t;l: l:l:l :tJ ON, 6pin fDr~Pi\' (j: l:l:l :tJ OFF t tJ -::i 

ZL'*9 o 

3pin t;J:, iim"j)jf'FPi\' ON, 'E- 9 Cl·;; 7 Pi\' OFF t tJ -::i -C 

L'* 9 o 3pin (j: :;t - / / :J v -7 9 C tJ -::i -CL'* 9 o 

c : 6pin 5'H1tt :J >r'/-lf 

V6CL : 6pin -7 7 / /~}± 

V5cp: 6pin :J/Hv- t-~J± 

16c : 6pin ft~~ir.E 

16d : 6pin tDr~~ir.E 

408 RD Nm 

1, 

' 



i'l~tlff JJJ IC/ICs for Industrial Equipment BA6406/BA6406F 

• {~,EfjJ:.(l))i;li!; 

(1) 3pin (0·:1'7#H±l:±l1:JYl/i-T) t;J:, ~imlON(l)C:~, 

~sms, "H"C:ld:QC:(::;lfiJblJ;J;9o 

3pin ---+-~ 

Fig. 2 

(2) ~11ti)lift/~!J:::M9Q IC(l)~f~~U!!!$1i::t;J:, Fig.3(7)(::.t:;IJ 

C: 9 o AA~~ITT-(7)*~': l z < tc. ~ ~ 'o 

(3) 511!1'.~tJ 

* 1c (7)511!1:~:1J Pc t;t, s s J: f :.x:r.\c::•:±l ~ n * 9 o 

Pc = Pc1 + Pc2 + Pc3 

1) Pc1 : m~~iliti:J: Q)i1!1:~:1J 

Pc1 =Vee X Ice 

2) Pc2 : :±l 1:J~C!(l))f1jl'.~1:J 

• ~~tr.J*¥ttdll**/Electrical Characteristic Curves 

Vcc-12V -
15 -

~ 
E 10 
:£l 

5 

0o 2 4 6 8 10 12 14 16 18 20 

3 Pin SUPPLY VOL TAGE(V) 

1.0 

§:-
~ 

z 
0 
i= 
<t 
(l_ ' ' Cii 
Cf) 

' ' 
0 

' ' er: 
w 0.2 5: 
0 
(l_ 

' ' ' ' ' 
' ' ' ' ' ' ' 

' ' 
25 50 75 100 125 150 

AMBIENT TEMPERATURE T,('C) 

Fig. 3 

Pc2 = (Vee- VoH) X lo 

VoHt;J: ?pin, Spin (7)1\1 v-":'Jv~EEC:9 o ~H;ttt:±l:1J 1--

7 / ::j:z.. ~(7) hte 7 / '7 ~il1ii < 9:tltl, lo t;J:i~?-tt, )11! 

-~1:J1tb~i:;(;f)t.IJC:9 0 

3) Pc3 : 3pin "'f(l))i1!1:~:1J 

Pc3= V3LX 13 

V3Lt;J: 3pin (l)Cl- v-":'Jv~EEC:9 o 13 t;J: 3pin (7)~iliEC:9 0 

~Wm$1i::tlrn.t ld:~ 1 AA~~~tt=!!lclil.Q~' * -r 0 

~ 12 
w 

~1 
_j 
0 

1"-

> 10 
f
::J 
(l_ 9 
f
::J 
0 8 

·~ 
~ 7Q 

Vee= 12V 

-~ 
""" 

100 200 300 400 

(mA) 

Fig. 5 7, Spin l±l:tJ'll!:EE-mH±:l'll!:ilM~tt 

RDNm 409 
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i!l~tlff ffl IC/ICs for Industrial Equipment BA6411 

BA6411 2 *U DD -1:- 51 1''7-11~ 
2-Phase DD Motor Driver 

BA6411tl:,2~!l:~bJ.ll ') .= 7"~~ib1J'i.\O)DD'E- 9 t'''.711~· 

Jf.llCZ"to *-Jv7'~·<1, ::i/t-D-Jv§~~. iEIHiW 
~;t!BI~. t-:'? 11'1, *-11-~H·ffl'.lE:~l±IBl~~IJ' smioc~ 

ti. l"~'*"t 0 

*-Jv~H-IJ' f:>O)f~-lH: fO);J:: "1*-Jvr//Z:ltl~ t_,, 

ilin~~&;t-r.:i:-9i~iJJL,"1"t!U-=7"~ib1J'it~ 

*- Jv 7" / :fO)flJ1~Hi, 9HIB1J1 S 0) ::i / HJ -Jv~mt': 
d:: "'.J L"ifi1J~1'~ ·M.::~, 'E-90)§ti~i FGL'~ili L,F-1 

~~t..,t.::'BO)i71- F1'1·;;7"9.Q.:t,:J:•J, -tt-;f§ 

~~itMi;Jtz.· ~ "1"9 0 

The BA6411 is a DD motor driving IC of 2-phase all-wave 
linear driving system. It consists of Hall amplifier, control 
circuit, regular/reverse revolution switching circuit, driv
er and constant voltage circuit for Hall elements . 

• !M':& 
1) l).=y~~l_bO)f.::~, .A-(•;;=J-//"j,11.A"IJ~'1-'1J~'o 

2) iE~tiW~;t~lmn~·11~' -r ~' .Q o 

3) * - 11-~.:r~i.liliffl:lE:~m:lff i 100 ;t -r ~' .Q o 

4) ~9'~m~if* ~ ~ 'o 
5) ili ti~mtX<J-::i / I- O -Jv~)MJ:l::IJ~·* ~ ~' (4200Typ.) 0 

6) )J!jft~mtt.J~·ji' tJ ~' (lo=2.5mA Typ.)0 

•m~ 
VTR, t:"r-t7"1 .A7:1v--\1 

::J/H-7 1-7"1 .A77°v--\1 

7-/v::i-9', v::i- t-:':fv--\1 

• ~M:ll:j;:~~ / Absolute Maximum Ratings (Ta=25"c) 

Parameter Symbol Limits 

\ilUUIJ.I: Vee 20 

r-F~Hil!I<: Pd 3 000* 

fi*l±l:IJ11U~ loM 1.2 

:li::ilt!I:fi*l±l:IJ~mt I reg Max 45 

11!{');).li)f~l!ll Topr -20-75 

f*ff:i.lilflallll Tstg -55-150 

• ~m-t~~/ Dimensions (Unit : mm) 

"' en 

R1.8 

•Features 

1.26±0.25 

4. 
2.0±0.2s 

1) Small switching noise due to linear driving system. 
2) Provided with switching function of regular/reverse 

revolutions. 
3) Provided with a constant voltage terminal for Hall ele

ment power supply. 
4) Large allowable loss. 
5) Large ratio of output current against control current 

(4200 Typ.). 
6) Small power consumption (1 0 =2.5mA Typ.). 

e Applications 

VTRs, video disc players 
Compact disc players 
Tape recorders, record players 

Unit 

v 

mW 

A 

mA 

"C 

'C 
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J'mit•nm IC/ICs for Industrial Equipment 

• 7' [] ·:1 ? ~ 1Y?'7.b./Block Diagram 

0 ..J ~ c;; ;::: E" ~ + z 0 
~ 0 

" a: ;:: ~ 
~ 

> 
"' t- 0 ~ ~ t-z 0 ~ ::0 0 

<..> j: ..J ..J 0 
<.) ..J ..J ..J 

0 .. .. ..J 
w I I .. 
w I 
a. 
"' 

e :ll~tifl'*ftl:/Recommended Operating Conditions (Ta=25t) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 9.0 12.0 18.0 V 

• 11•&94't!l:/Electrical Characteristics (Ta=25"C) 

Parameter Symbol Min. Typ. Max. Unit 

•ra~~•lll! lo - 2.5 5.0 mA 

'.iE11EEl:ll1J 1 Vreg1 6.2 7.0 7.8 v 

'.iE'llEEl:lltJ 2 Vreg2 6.1 6.9 7.8 v 

iE&E7. v ·:1 ~ =i Jv t: 
VTH Vreg Vreg V reg v 

CW/CCW -4.5 -1.3 -0.5 

3pin)ll(lfl•lll! louT3 300 650 1000 µA 

4pin}..1J I ( 17' 7. ilill! i IN4 - 0.25 2.0 µA 

5pin}..1JJ< 17' 7. •lll! I 1N5 - 0.25 2.0 llA 

6pin}..tJ1<17' 7.•lll! llN6 - 0.5 4.0 µA 

i:-:$lll!IMIEE Vo 8.3 - - v 

2pintillfMl:ll 1ltlll!.lt louT 3500 4200 5500 /I CONT -
(1) 

2pintillfMl:ll 1ltill!.lt IOUT 3500 4200 5500 -
(2) /I CONT 

4>1, 4> 2 illillt.lt - 0.8 1.0 1.2 -

'.iEtEEi.BJl"tt ATV reg - 400 - ppm 

ftDHm 

..!. 
"' t-
::0 
0 

t-

5 
t
::0 
0 

Conditions 

lcoNr-=OA 

ftjlljflillf I reg =10mA 

f!ljlijiltillf lreg =30mA 

-

V3=0V 

lcONT =10011A 

lcoNT =1001JA 

I CONT =1001JA 

8pin-9pin, 11pin-12pinr .. i(})•EE 

lcoNT =40011A, louT=800mA 

lcoNT =10011A 

V5-V5(V4) =±100mV 

I OUT =40mA 

V5-V5(V4)=±100mV;f 71! ·:1 Ht 
~II*< 

I CONT =1001JA 

V5-V5(V4 )=±100mV 

ftjlljflillf lreg=10mA 

Ta=-20 - 75"C 

BA6411 

Test Circuit 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

.Fig.2 

Fig.2 

Fig.2 
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i"m~flftJD IC/ICs for Industrial Equipment BA6411 

• C)1lft~di!al/Power Dissipation 

40 

~30 

" 0.. 

D 
"",'.c =3.5'~fw 

~llR;JHilii 

'\. 
' ' ' ' 

I -8j-a=42'C/W !JtM!it.r t, 
I 
I :i-----

' ' ' ' ' 
' 

' ' ' ---- -- ' 0 
0 25 50 75 100 125 150 

AMBIENT TEMPERATURE: Ta('C) 

Fig.1 

• ICiJHl.I/ Application Example 

Vee 

• illl.l~IEillH!J/T&st Cireuit 

0 

BA6411 

BA6411 

I 
I 

Fig.2 

0 

... 
~ 

.f 

Vcc/2 

0 

c: ... c: 
~ ~ ~ 

r 

®---------------------- ·----------------- --1 

• lllfl:ill.IW 
(1) ;F-Ji-~Ffb' r?> (J)f~~1;1:, ;F-Jl-7' //1':111Wi ~ti.:!: 

Tb-r, ;:::. (J)P\¥(])7' //.If 1/11, 2pin}..1J~)llt (il!lftitl'ill!A. 

tll 1: J:: -:i TiiJ1£ G :!: To -t (J)f~~b-r, iEl2!titllm .t l§Jim 

fl!IJ, 1'"71J~l8Jim"'-i~~~tt.:l:To 1'"71J~l§Ji3(J)lf 

1/~-~(J)~~. ilitJ~•(J)*8~~ ;F-~}..tJ~~ 

(J)L;~Jl-t2pin}..tJ~)lltl:J:: IJ*:I: IJ :!:T 0 

G~W-:iT; ~-~(J)l§J~~tro-z:'~iliG, -f(])ilitJt 

Fig.3 

F-11£tlGT, 2pin71-1'"1~·;1?fb1 lttt.li, l§J~~f 

-~t:T9;:::. t1f1'.'8 :!:To 

. -::>:!: IJ, (1) ~- ~ (J)[§J~~;IJfl';IJf 9-+(2) 2pin}..tJ~)llt (Ifill 

fftll}..tJ) ;1Jf*8 < f.1:9 ([§J~lj:ftj!J'illJffllC)-+(3) ;F-Jl-7' // 

(J)'f1/W*8<tJ9-~ilitJ•)lltW*8<tJ9-~ 
~-~(J)[§J~lj:;1Jf.1fi ;IJf 9-t fJ-:i Tl§J~lj:;IJf-'.iEl:fJ IJ 

:!:To 

412 RDNm 
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il~l!Hffl IC/ICs for Industrial Equipment 

! BA6411 ---1 
~ t>VER 18,9,11,12 

- r-T 11 ' M 

I AMP GAIN CONTROL ! 

OUT ,--------- FG IN 

(2) i±l /J~mf(J)mf :f't i::-:i ~' z i;1:, 6pini::M l.,4pin(J)~EE1.f~ 

~'aij;(J)J,i., f(J)~EE~i::i;t l.5t.:i±l/J~mf;lf8pin1J• G9pin(J) 

1.Jft;Ji::mf:/t ;!; 9 o~i::4pini::M l.,6pin(J)~EEN~~' C ~ i;1:, 

:±l/J~mf ij:9pin1J1 G8pinA.mf:/t ;!; 9 o 

6pin,::M l.,5pin(J)~fE1J5·~~ 'aij;(J)J,1., f (J)~EE~i::Jit 1.5 t.: 

i±l/J~mf1J5'12pin1J> G 11pin(J)1.Jft;Ji::mf:tt ;!; 9 0 ~i::5pin 

i:: M 1., 6pin (J) ~EE 1Jf ~ ~' ai¥ ,;1:, i±l :1J ~ mf (j: 11 pin tJ• G 

12pinA.mf:/t ;!; 9 o 

5p1n 6p1r1 

~-
12p1n~ 

0-------

191MJiili'lilDlillC 

Fig.4 

4, 5 

Spin 

0--

I 

Fig.5 

9, 11 

llptn~__/ 9ptn~ ~ / 
¢ 2 8 '-._____../ '-._____../ 

0----------

AMP OFFSET 

BA6411 

(3) ~~(J)i:J:j/J)lf]f~(j:, Fig.6(J)J:? i::tJ I) ;!;9 0 i±l/Jt.fiE 

1J> G ~A.tJ]~;b-9:11Jlr,,i 'j:OPEN~:*:i~i:: fJ IJ ;!; 9 (Z. :ft(;!:, 

J7 :..- /i:: ;;t 7-!! "J J-.1Jf &> -9 t.: <lfJ C' 9lo J: -:i z z. (J)Jtffr,,i (;!:, 
IOffllj(J) 1 / t:"- :;! /.A ;If~< fJ -9 t.: <lfJ, Z. (J)r.,i(J) i±l :1J ),If 
Jf~(HH;ttti::J:-:il')~;!;IJ*9o -Al!:e~i::(;J:, ::J1Jv~fiij 

c fJ-9(J)C', 1\ "J? 7 ·:; ::,- .l ~fE(J)~~~'jJJJ~ -9 t.:<llJ ::J / 

7'/-lj- ~~*le[,* 9 0 

:zC?p~\~ 
11 ~~:: ::~ 

OUT(±) 

naNrn 

! 1 1 I I I 
I I I 1 I I I 

___ :: :: :1 ! 

I; 

'' 
'' 
: ' 

Fig.6 
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J°m~IUiRJ IC/ICs for Industrial Equipment BA6411 

• ~J~Ll:.O))i• 

(1) ;t;-Jv .A.:tJ i:-.::n 'l" 

;t;-Jv .A.:tJ i: t;t, 50mVP-PJ..1..tO)i~i5- ~ 6-4pinJ.iHf6-5pin 

r .. it:;IJo 3t * 9 o DC v.tX'JvO) .A. 1:J lBIW t;t2V- (Vreg-1.5) V 

\.'9 0 

V,e9/2~ i::p,c,,i:.A.:tJ9 tt tirRim.ti IJ * i.t lvo ;t;-Jv .A.:tJ(l) 

.A.:tJ 1 /I::"- :$1"/ .A ,;t, 1 MQ PJ..t(l)f.:111), c"(l) 9- -(/Cl) 

;t;-Jv~-T"f titt*1CilJ~~\.'9 o 

BA6411!;t, I).::. J7~~~(7) f.: Ill), ;j'; - Jv~-Ttf:l :tJ ':DC ::t 

7~~rW&>tt~ f(l)**~~l.,Ttf:l1:J~tta:9(7)\.', 

f.t{i~ < DC::t 7~ ·;1 r (l):Ji'f.t~ 't(l)~{~ffl (., l" < t.:" ~ ~ ' 0 

(2) .A.:tJ 1;..... I::' - 51";..... .A (.A.:tJliBIEl~~l 

1) 2pin ().IJlftliJqjjl.A.:tJ) 

2VF + 5000 :lfiUIH:k? l"~' * 9 o 500QJ..19Hi, ~mt 

lfilJ~Nt;t CV., I) a: i.t Iv (Fig.7)0 

2) 3pin (CW/CCW.A.:tJ) 

R1 (10kQ) t;t, ±30%(7)t"i7'/ :\=- ~ t -:in' a: 9 (Fig.8)0 

•JiCi.Jti;j{- f'"/~:$1-/~ (BA6301/BA6411) 

93X57mm 

Fig .9 (jiijji1Jif§i) 

e JiCi.Jti;j{- f'"$~~ii:~ (BA6301/BA6411) 

0 
0 0 0 0 

0 ~o 
0 

0 ·~n 
O.OlµF O .. c:o C> LL LL ; ..lt:. 

0 ~o~o = er~ cn.,,.oo s, 
o ci ci • > o2!'.,n g ~OLL~ o 

0 ~ ~kn co ~~~'....:' °'15on - ..::1 LL~ C "" -
o 0~\..::1 ~·- Onan 

0 

0 
°'15on o 0 0 

... ... : c • 

I 

0 

0 

3) 4, 5, 6pin (;t;-Jv.A.:tJ) 

NPNr7vV".A9(7)r.;'-.A:lfilili-T':t±:T~'*9o :J/ r 

a -;i,~)M(l) 1 t70(l)~mt (:ITTl*l :limttt * 9 (Z. tt t;t~m: 

t;t~- ~ti. f.t ~ ' 0 /\ 7 '/ :\=- ';t 1 /70-1 /400\.''t)o f.: f.:" (.,, 

4-6pin, 5-6pinr .. i tHi~i: t.t -:i T ~' {> t.: Ill), r 7;..... "./.A 9-

(7) ::t 7 !!~r .. i t;t ~mt:limttt * i.t lvo ;!; t.: 6pin ';t, COM!: t.t -:i 
Z ~' {> f.: Ill), 4, 5pin(7) 2 f.g(l)~)M;lf)M ti.* 9 (Fig. 7 )0 

l1N-50Q.\1 

4, 5, 6 

~-...----...- Vreg 

soon 

R, lOkfl 

Fig.7 Fig.8 

• fl~l'r-.l!fiittitb~/Electrical Characteristic Curves 

3.0 

::, 2.5 
E 
0 

.. 2.0 
>z 
w 
a: g; 1.5 
0 

>z 
~ 1.0 

~ 
::::i 
0 0.5 

25 

!z 15 
w 
a: 
a: 
::::i 
0 10 
".:i 
(L 
(L 

::::i 
(]) 

I 
i--- lcont =OµA 

lreg=OmA 

y 
( 

J 
8 12 16 20 24 

SUPPLY VOLTAGE: Vcc(V) 

1 r ~V1N=OmV 

V4=V5=V6 

l lreg~OmA 

I 
1 T 
1 l l 

I I 
I I 

l I 

lcont ] 400µ A 

~ 200µA 100µA 

L 
j\ 50µA 

OµA 
4 8 12 16 20 

SUPPLY VOLTAGE: Vcc(V) 
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lreg=4mA 

2: 8 - ~ 

w 
0 61----+---+-+-----+- ·-+----! 

~ 
0 
> 
0 
w 
';:; 
_J 
:::i 
0 
~ 2f-----.,__,t----~---+---+----j 

12 16 
SUPPLY VOLTAGE Vcc(V) 

lcont=300µA 

:< 1 ooor-----+---r+---+----+ -t-· 
£ 
r 
§ 800 

f
z 
w 
a: 
a: 
:::i 
() 

f
:::i 
Q. 
f
:::i 
0 

I cont= 200µ A 

Icon!~ 100µ A 

I I 
lcont=50µA 

40 80 120 160 200 
INPUT VOLTAGE :, V1N (mA) 

! 

20 

240 

10.01-+-++-+---J-+-+f--H-+--11---1 

2: 9. o 1--t---t+-+---J-+-+f--H-+--11---1 
~ B.O 1---+----+Jlcont= lcont= lcont= lcont~ _ 

100µ A - 200µ A - 300µ A 400µ A 

uJ 7.o1--+--+~+--+-+-+t--W'+-+---1 
> w 
_J 6. 0 f----+---tr--+---+-+-++--f-4-+---i---1 
;;: 
<:3 5. 0 l--t-_.l-+--+-+-++--f-++-1---1 

~ 4. 01-+-111-+--+-+-.Y..........-i~J/1--+-+---1 
f- / 6 3. 0 f----+---11---+---Jlo""--+--+-+--+--+---I 

1--1--,,,,.,........,"--IV-+ vouT ~ 12p1n 
2.0 V Vcc~12V --+-----+~ 

l_.....1 AV1N~200mV 

l . OO 200 400 600 800 1 ODO 1200 1400 1600 1800 2000 

OUTPUT CURRENT: louT (mA) 

naNm 

BA6411 

w 
0 
;'.'! 
_J 
0 
> 
0 
w 
';:; 
_J 
:::i 

" w 
a: 

0 

"1 

6 

4 

2 

0 
10 20 

I T 
Vcc~12V 

I 

1 
1-
+ +-----

I 

'1 

i 
30 40 50 

LOAD CURRENT: lreg (mA) 

r 40 
~ 
0 

f
z 
w 
a: 
a: 
:::i 
() --20 e.----i----l---"'.-l-''---1---+---<----l---I 
f
:::i 
Q. 
f- -40 
:::i 
0 

-60 

-800~--0--~---c'='--c'~~~~~3~5-~ 

CONTROL CURRENT: lcont (µA) 

2-0.5 

g i'----J 
uJ -1.0 
Gj , I 

I 

Vcc~12V 

VouTl2p1n 
lcont ~50µA 

--

~ I I 
~ -1.51-----1----+T-----+-- -+-----< 

f- I 
:::i 
Q. 
f-6 -2.01----+---+---+-···---+---

200 400 600 800 1000 

OUTPUT CURRENT: louT (mA) 
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J°l:~tlftffl IC/ICs for Industrial Equipment BA612 

BA612 Sch :*:m'.)frt 1''71' I~ 
S•Channel Large-Current Driver 

BA612 ti, *~)lit t'' 7 1 /~'ICC'' A tltft#Lf<t ~ 5( - 1) / 

I-/ t-7/·;i'.A9J7v151El~~.AfJC'9 0 DIP14pinc·.A 

t±:l 1J tJ~·~/'./ llil-1.if<ilt:t±:l -r c, -r, ~it t.,~9c '!lcii't: tJ: ';) 

Zc';l;9 o 

The BA612 is a monolithic IC consisting of an array of 5 

Darlington configured transistor pairs which have built-in 

input resistors. They were developed for use as large
current hammer drivers. The device is housed in a 14-pin 

DIP package with input and output pins aligned in the 
same direction for easy mounting and PC board layout. 

·~:& 
1 i 5mlfdt- 'J :.-- 1- / 1- 7 / v· ;z. 9 7" v 1 C' <11> ~ 0 

2) jc~)Jit (400mA) O)~)Jit t''71 :;fi:iJ~gC' il1> ~ o 

3) .Aili 1J tJ~~/'./-1.if<ilt:tfj l ~' -C, ~it L,~9c 'o 
4) ~5Jit~l!i$tJ~·jc ~ C ' 0 

5) MOS ICC:ilU\11-c'~~o 

•m~ 
J\/x'Jv.11 t''t''71J\ 

1Jv-t''711\ 

LED F71 J\ 

• :7'CJ·;t?1£17'?7.b./Block Diagram 

NC 

IN1 

IN2 

IN3 

IN4 

IN5 

GND 

e ?~~'.t~li!l/Dimensions (Unit : mm) 

19.4±0.3 

14 13 12 1110 9 8 

~]~ 
:; ~ 1 2 3 4 5 6 7 ~7.6±0.3 

+I~ N .0 N • 00 d .... -H ...: 
-H ~ i[~ ~5+0~ Ft3±0.1 

~ t2.54±0.3 1 · - . u 
8.8 ± 0.6 

15.24±0.3 

•Features 

1) 5-circuit Darlington transistor array. 
2) Large-current drive capability (400mA). 

3) Inputs and outputs are aligned for easy mounting. 

4) Large amplification factor. 
5) Can be directly connected to MOS LSI devices. 

• Applications 

Solenoid hammer drivers 
Relay drivers 

LED drivers 

NC 

OUT1 

OUT2 

OUT3 

OUT4 

OUT5 

NC 
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il:•l!n.m IC/ICs for Industrial Equipment 

• ~Mll*~~/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits 

111.!li'IEE Vee 30 

f-F!fl!:ti;9;: Pd 550* 

thtFi.WU~l!I Topr -25-75 

1i#BlHll Tstg -55-125 

::i v~1rtlllll le 400 

A 1J ~iilEE CiE) VIN+ 30 

A:t.J~T-itEE (ft) V1N- -0.5 

• l*J!lllBllHl!i!t~/Circuit Diagram 

13 12 

• IHU~!fttt/Electrical Characteristics {Ta=25t) 

Parameter Symbol Min. Typ. 

i'fffltEE~l!I Vee - -

1±11.Jii~•llll IL - -
1±1:t.J1UU1 lii1J&) IOUT - -
l±l:h'iU!(51iiJJ&l I OUT Fig.3 

::i v ~ 11 tt~1raEE Vee1satJ - -
iRilttl'*i1~$ hFE 2000 -
A:t.Jtlllll I IN - 0.63 

• -~~!ftttdbal/Electrical Characteristic Curves 
1000.-----.---~---.--~-~ 

BOOt----+---'--+----+---+-----l 

~ 600t----+---+-----+---+----l 
5 550 ......... ..----.... 

"k .., 
0.. 

·~ 400 
>
< 

~ ~' ~ 200t-1t---+---+----t+~--+----l 
i5 ' 

' ~ ' 
"" 75 ' 125 ~ 0 .... _ ..... 2._5_0...__ __ 40....__ ......... 80 ___ _.120"----1160 

AMBIENT TEMPERATURE:Ta ('C) 

Fig.1 

Max. 

26 

100 

350 

2.2 

-
-

11 

Unit 

v 
µA 

mA 

-

v 

-
mA 

RDNrn 

BA612 

Unit 

v 
mW 

"C 

"C 

mA 

v 
v 

10 9 

Conditions Test Circuit 

- -

Vee=26V, V1N=OV Fig.10 

1 lii]J§O)OIJ.ON Fig.11 

51ii]J§~~ON~11iiJ~a~ijO)~)jf[ -
I OUT=350mA, V1N=17V Fig.11 

- -

VIN =17V, I OUT =OmA Fig.11 

-
1 400t---+--+-+---+---+5Jll! i~I1"' t--1 a I till/it, lHzJ:.1..!: 

>- l 
~ JOOt--~~b~t-+-+---+--+-+---+--+--~ 

~ 200 t---+-l;+-~ ..... ~-+----+--_,___,_--+-+--+----+ 
~ ~ Ta=25'C 

~ 100 r----+--+-t--....t-....,.,,.~;::---''k;;--+·----1-+---+----1 
i ;·=.i50'C t'-i--~ 
x 
< ::;;; 

20 40 60 
DUTY CYCLE:(%) 

80 100 
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418 

4.0 

~ 

.; 3.2 
0 
> 
L.j 

~ 
~ 2.4 
~ 
z 
Q 
I-

~ 1.~ 
:J 

~ 
"' 1-ir 0.8 
1-

5 

I IN 17V 

1-

200 400 
OUTPUT CURRENT:louT (mA) 

~ 81---1---1~-+---t~-t--+~+--t-~t--; 
= ?: 

"' Cl 
<C 
~ 6>---+---<1---+---t~-+--+~+--t-~t---t 

~ lo=20mAlli 

Cl 
...J 
0 
~ 41---1---11---+---t~-t---+~+--t-~t--; 

~ 1-t-
J: 

~ ~ Er 21----+-~l---+---1~-t--+---'"""'"~-i---+--1 

~ 

-40 0 40 80 120 
AMBIENT TEMPERATURE: Ta ( C) 

I 

10'..__"-40_,_ __ ..,2,,..0 ..__~0-'---':2"'"0 _.__-':l4""0 ..__-';:6::-o _.__-':870 ~-;;1 o:;;;--'o 

AMBIENT TEMPERATURE:Ta (C) 

RDHrn 

BA612 

36 

~ 
!; 28 
0 
> 

"' Cl 

~ 20 

~ 
1-
:J 

~ 12 
:J 
0 

+100, 1,\) 
1 

~ t5 
.ll ~ 
\\ ~~c 

2 4 6 8 10 

INPUT VOLT AGE: VIN (V) 

UJ 

"" 
t--t-t-t-t-+-+-+-+-+-+-Vo= 1. 5V-:--r-

~ 3 t--t-t-l~o-~40~0~m~A+-+-+-+-+-+-+-+-+--+--t 
~ -~-~-

~ 10·~ 
0 

z 
<t 
0 

l=+=J= lo 200mA 

10' 
~-~40~--~20~~~~2-0~-4-0~-6-0~-8-0~~ 

2.0 

"' 1. 
0 
?. 

"' Cl 
<C 
~ 1. 
~ 

~ 
~ 0. 
:J 

~ 
"' I-

~ 0. 
1-

5 

6 

..... 
2 

t---

B 

4t--

1--

AMBIENT TEMPERATURE:Ta (C) 

lo=400mA 

--
lo:l~I-
1 

J'• 

Von~l 17V 
...1 _l '1(SA1 

-40 0 40 80 120 

AMBIENT TEMPERATURE:Ta ('C) 



im~l!IUO IC/ICs for Industrial Equipment BA612 

• jll1J~1811&181/Test Circuit 

Vee 26V 

, , 
BA612 

Fig.10 

IN OUT 
BA612 ±-lour 

OUT (sat) 
·· 1,,. 

Fig.11 

• !(;JO~]/ Application Example 

Ve< 

Fig.12 

~·tt~fo.ii ~71' 79.Q t ~ t;t, Fig.120)J:? l:tt~ I., 

;1:9o 
~fo.i t:~HIJl:~•tt~fo.ict.>-!f-::;-f ~LP~ .Q J:? 1: '7 7 /7' 
§1'~-~ftt~9.Q~~W~~;l:9o 
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1°1:~1\!fiJJ.I IC/ICs for Industrial Equipment 

BA614 Sch :*:S)lif r-;·7 ~J{ 
6-Channel Large-Current Driver 

BA614,;J:, 6@~A.IJO)A.:MlU1i:1't~1f- 1J/ I-/ 1-7/ 

-;;- .A 97'v1"Z'9 0 DIP14pin"Z' A. 1:J 1F~·/.di:iJ-1iiol ': l±l 

-n 'T, ~~ L,'\!'9~ '~ii':£:1J -:i T~' t 9 o 

The BA614 is a monolithic IC consisting of an array of 6 
Darlington transistors with input resistors. It is housed in a 
14-pin DIP package with inputs and outputs aligned for 

easy mounting. 

·~:& 
1 ) 6@~ 1f - IJ / I- /.I- 7 / :;·.A 9 7' v 1 -z' iV.> .Q o 

2) ~:k100mAO)~)Jif F71 :iRJflEo 

3) A.l±l:t:Jtf*"-"-niol':l±ln'-r, ~~L,'\!'9~'o 

4) MOS ICC:i~Ua"Z'~.Qo 

5) ~)Jif~lji~1J>";k~~\o 

6) A.1:JiitEE24V, l±l1:JiifEE24VC:~iitEE-z'i11>.Q 0 

•Features 

1) 6-circuit Darlington transistor array. 
2) Large drive capacity (1 OOmA). 
3) Inputs and outputs are aligned for easy mounting. 
4) Directly connectable to MOS LSI devices. 
5) High current amplification factor. 
6) High input and output withstanding voltages (24V and 

24V). 

• 7 i:J ·;t ? 1i 1' 7 ?' 7 A/Block Diagram 

• ~ff~-;j-).!~/Dimensions (Unit: mm) 

19.4±0.3 

14 13 12 1110 9 8 

~]~ 
"'co. 1234567 

[!~mmf=:I~ 
+I t 10.5±0.1 "l 2.54±0.3 
"' ' 

15.24±0.3 

• .m~ 
l\/"'.Jv.11 l''F711\ 
IJ (.,-- 1''7-{ /\ 

LED F71 I"\ 

• Applications 

Solenoid hammer drivers 
Relay drivers 
LED drivers 

OUT1 

OUT2 

OUT3 

OUT4 

OUT5 

OUT6 

NC 

420 RDHm 
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• ~MAl::k~*!/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits 

'libl!'il!:ll:: Vee 24 

::JI/~ 91itim le 100 

.A;IJ~-Tilll:: CiE) V+ 24 

.A;IJ~-Tilll:: (jl) V- -0.5 

fl'~m71:: Pd 550* 

lbf'FiB!l~ll.ll Topr -25-75 

f!i!tfiB!llBll.ll Tstg -55-125 

• p:j$1!iliHtl£~/Circuit Diagram 

14 13 12 4 

R, 

R, 

Hi=25K IC=2SK IL=2K 

• tlt'i.fl<J~ti/Electrical Characteristics (Ta=25t) 

Parameter Symbol Min. Typ. 

fil!ffl'il!:ll::~ll.ll ( t:l:I ;IJ) Vee - -

t:l:I 1:Ji.li5'!.11tim IL - -
::JI/~ :$l~l!l~ll:: VeE (sat) - 1.4 

.A;IJ~mf I IN - 0.6 

• flt'i.fl<J~tillh•/Electrical Characteristic Curves 

120 

>- 80 

~ 
"' B Go 

>
::> 
a. 
~ 40 
0 

::; 
::> 
::; 20 

~ 
::; 

6113~.~~1-I 
} 

Ta~75"C ~~T -I 
Vin =20V 

~ 
~ 

t-.. 
~ 

b, 
'!-

20 40 60 80 100 

DUTY CYCLE (%) 

Fig.1 

Max. 

20 

100 

2.2 

1.2 

Unit 

v 
µA 

v 
mA 

RDNrn 

BA614 

Unit 

v 
mA 

v 
v 
mW 

"C 

"C 

11 10 6 

Conditions Test Circuit 

- -

Ve =20V, V1N =OV Fig.6 

loUT =75mA, V1N =17V Fig.7 

louT =OmA, V1N=17V Fig.8 

I. 4 l2l 
lL 

~ 1.2 
..§. 

IL 
IZ 

- I. 0 

>z 
ii! 0. 8 
a: 
::0 
0 0. 6 
f
::0 

~ o. 4 

o. 2 

lZ 
0 

lZ 
~ 

1Z 
IZl 

VJ 
IZl 

IZl 
IZl 

IZl 
10 20 30 

INPUT VOLT AGE: V ., (V) 

Fig .3 A. ;IJ ~~11 
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4. 

e 3. 

> 

"' ;i 
~ 2. 
g 
i5 
~I. 
0: 

" ~ 
"' 
~ 0. ,_ 
(.) 

~ 

8 

0 

2 

4 

6 

8 

0 

-i 

50 100 150 
OUTPUT CURRENT: I OUT 

Fig .4 tlLtJ ~;\'11 

• jJlg~!Qlii~/Test Circuit 

BA614 

BA614 

Vm I 17V 

• JiOJDf§IJ/ Application Example 

BA614 
tllil~ 

PMOS 

GATE 

Fig.9 

422 

200 
(mA] 

Vee 

r -.., 
I I 
I 

I • I 
I I f.i 
I I 
L _J 

J6 

> Ta:"25·c 
8 

2C 

1 I 

2 ' 

4 

4 6 8 10 

INPUT VOLTAGE: V '" (VJ 

Fig.5 .A.t:l:J:tJ~;\'11 

INPUT 

BA614 
OUTPUT 

A 

~ -lour 

CE (sat) 

~~Ultt~:f.J ~ 1'"71.7"9 9 t ~ ,;1:, Fig.90) J:? ':~til'C I.,* 

9o 
~:f.j t:tt?IH:~2itt~:f.JO)-lt-V~#ll~9 J:? ,;:: 7 7 /:1 

1f1;;t- l'.H11.JD99 1.0~tf<6~1*9o 
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,-m~l!ff Jti IC/ICs for Industrial Equipment BA 12001/BA12002/BA 12003/BA 12004 

BA 12001/BA 12002 
BA 12003/BA 12004 
~~ff*••~-v~~~~,~~~~7~~ 
High-Voltage, High-Current Darlington Transistor Arrays 

BA 12001, BA 12002, BA 12003, BA 12004 l;t:, ~ - IJ / !-

;_, I- 7 / :;· .7. 9 i 7 l§littrfqj! [., f;:. ~f.tl±::k~mtO) I- 7 / :;· 

A97'v1l'9o 

1J v - ::J 1 )[, l'J' c Cl) ~~tHHH f~ l'll9 .Q :t~l~ 1: IQ'~ l'J' 

~-v~~m~1~-F•, ~-.7.~~~~•Mt.i:cir*.I 

~l.,H 1 .Qf;:.ilf.>, 9H'ftHlB.l'c:lf1"t.J:< T9Jt.:1:9o 

l±lt.Jiitl±:lf50V t~ < , l±lt.J~mt (~;_,?~mt) MOOmAC:: 

*~~IO)l'~flO) f-:'7-( J\•1t!J~-=f(::O)-( /97 I-At: 

ni00l'9 o 

The BA 12001/BA12002/BA 12003/BA 12004 are high
voltage withstanding, large-current transistor array that 
contains 7 Darlington transistors. Built-in surge absorb
ing diode, etc., required for use with inductive load, 
e.g., relay coil, can eliminate parts to be externally 
connected. 

·~:lit 
1) l±l t.J~~;lf;k ~ ~ 1 (louT=500mA Max.)0 

2) ill t.Jf.tl±:fJ~·~~ 1 (VouT=50V Max.)0 

3) ~ - IJ / I-/ I- 7 / ;_;· .7. 9 i 7 lfj]~~rjqjl [., H 1 .Q o 

4) l±l 1.J@:I: ~ - ::;-~J&ffl ~;i' 1 ~ - i-:· i r*.lil l., n' .Q o 

•Features 

1) Large output current (1 0 =500mA) 
2) High withstanding voltage of output (V0 =50V) 
3) Built-in 7 Darlington transistor circuits 
4) Built-in surge absorbing diode in the output stage 

•m~ 
LED,7/7", IJ(...--, '.Jv.11 f-:'l'J'cO)F71J\ 

1t!J~T C Cl) 1 / 9 7 I - .7. 

• Applications 

Driver for LED, lanm, relay and solenoid 

Interface for other elements 

• ~ff~;f-~181/Dimensions (Unit : mm) 

19.4±0.3 

~]~ 
' ' ' • ' ' ' ' I 'M"I I 

~[~~ojc~:J~ Ff '.::: ~ ~ ... 
v. N C'l 0, 
" o 05+01 o.3:1:: · 

~ -r- 2.54±0.3 I . - . LJ 
17.78 ± 0.3 8 .B±O.e 

RDNm 423 
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~M;tlffJti IC/ICs for Industrial Equipment 

• p;j$1811!ft~l£~/Circuit Diagrams 

IN 

IN 
o-;-

.--~--oCOM 
~--+--.----o OUT 

Fig. 1 BA12001 

COM 

OUT 

' 2.7k!1 
' 

"t 
7.2k!1 

- - -

3k!1 

- - - - f4- - - GND 

Fig. 3 BA12003 

• ~X'.tm*'.iE'.*11/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits 

ti.!l!~I± VcE 50 

)..:tJ~I± (BA12001 til!!fi () VrN -0.5-+30 

)..:tJ~illt (BA120010)01J.) lrN 25 

:±l:tJ~illt louT 500 

GNDYi/i'ftillt IGND 2.3* 1 

ff:gtfi?'<: pd 1100* 2 

5f1'::t- F~~I± VR 60 

:$f 1 ::t - Flitillt IF 500 

IJJfi'iMJllU!I Topr -25-75 

flH.fiMJll"fiOO Tstg -55-125 

* 1 /~J~.A!IM,,;;20ms, 7.:i.-71 "'t1? J~~10%, 7 !Elil\llil~Ulll. 
* 2 Ta=25°Cl-:LtC'~!llTQ~-@;l:t, 1 ·c1:-::n~11mw~~t;Q 0 

BA12001/BA12002/BA12003/BA12004 

Fig. 2 BA12002 

COM 
IN OUT o-;-

'10.5kl1 
' 

"t 
7.2k!1 ' 

' 
' 

3k!1 

- - f4- GND 

Fig. 4 BA12004 

Unit 

v 
v 

mA/unit 

mA/unit 

A 

mW 

v 
mA 

oc 
oc 

• :tl~11Jf1:~{4/Recommended Operating Conditions (Ta= 25°C) 

Parameter Symbol Min. Typ. Max .. Unit Conditions 

:±l :tJi!i:illt lour - - 350 mA Fig. 8, 9 

~i.!l!~I± VcE - - 50 v -

)..:tJ~I± (BA12001 t;l:l!!Ji() VrN - - 30 v -

A.:tJltillt (BA120010)'1J.) lrN - - 25 mA/unit -
ff:gtfi?'<: pd - - 1100 mW Fig. 7 
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~~ftftffl IC_/ICs for Industrial Equipment BA 12001/BA12002/BA 12003/BA 12004 

• -~~~tt/Electrical Characteristics (Ta = 25'C) 

Parameter 

tl:J:IJ IJ -7•illf 

~ill!-ill!Jttil$ 

:±1 :tJ~:tnltl± 

BA12002 

BA12003 

BA12004 

BA12002 

.A:tJtl± BA12003 

BA12004 

BA12002 

BA12003 

BA12004 

BA12002 

.A:tJ~ill! BA12003 

BA12004 

~1~- FiQ!Clilt 

~ 1 ~ - Fli'll!:I± 

.A:tJ:g:• 

• ill~~l§l~~/Test Circuits 

(1) lfl 1J 1) - ? g)i IL 

OPEN 

(4) .A.1.Jt)i hN 

OPEN 

(6) ~ 1 ;t - FJ!itEE IF 

Symbol 

IL 

hFE 

VcE (sat) 

V1N 

V1N 

V1N 

l1N 

IR 

VF 

C1N 

VcE 

Min. Typ. Max. Unit 

- 0 10 µA 

1000 2400 - v 

0.94 1 .1 

- 1.14 1.3 v 

1.46 1.6 

10.2 11 

- 1.75 2 v 

2.53 5 

10.4 12 

- 1.91 2.4 v 

2.75 6 

10.7 13.5 

- 2.17 3.4 v 

3.27 8 

0.88 1.3 

- 0.90 1.35 mA 

0.39 0.5 

- 0 50 µA 

- 1.73 2 v 

- 30 - pA 

(2) ~)it)i~!Mi$ hFE=~ 
:±l1J~f!lgEE VcE(Sat) 

OPEN 

(7) )..t.J~• 0 IN 

'\'•/\'/~'/"A 
j'IJ "'.I:;· 

OPEN 

lo 

OPEN 

.xr~--o OPEN 

Conditions 

VcE=50V 

VcE=2V, louT=350mA 

louT= 1 OOmA, I 1N= 250 II A 

louT=100mA, l1N=350µ A 

louT=100mA, 11N=500µA 

VcE=2V, louT=100mA 

VcE=2V, louT=200mA 

VcE=2V, louT=350mA 

V1N=17V 

V1N=3.85V 

V1N=5V 

VR=50V 

IF=350mA 

V1N=O, 1=1MHz 

(3) .A.1.JgEE VIN 

OPEN 

Lo 
TEST SIGNAL LEVEL 20TIVrms 

Fig.5 

RD Nm 

Test Circuit 

Fig. 5 

Fig. 5 

Fig. 5 

Fig. 5 

Fig. 5 

Fig. 5 

Fig. 5 

Fig. 5 

Fig. 5 

Fig. 5 

Fig. 5 

Fig. 5 

lo 

VcE 
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imMl!H.m IC/ICs for Industrial Equipment BA 12001/BA12002/BA 12003/BA 12004 

• JiDJtl~J/Application Examples 

(1) IJ v- 1'"711~ (2)LED 1'"711~ 

Fig.6 

• Jibffl0)~0)$;;Jj$i:Jl 

BA12001 ti, PMOS, CMOS, TTL~O)-m891J~~J.!UE!i~ 

t~~~~1J~ffl~7~VA97v1~T. 

N:-A'il!:mtf 25mAl:ililJ~lT .Q t::llOt:, ~mtffilJ~lt~:l'itf A. 

tJl:~?IH:~~T .Q1Q,~1.fil& fJ :f: T. 

• i!li~f.J%ttitb**/Electrical Characteristic Curves 

1200 

1100 

1000 

~ g 800 

!I'; 
z 
Q 

600 
~ 
iii 
!Q 
0 

400 a: w 
3: 

~ 
~ 

' ' ' 
' ' 0 

0.. 
200 ' 

\ 
\ 

\ 
\ 

-25 25 50 75 100 125 
AMBIENT TEMPERATURE:Ta('C) 

500 ~-~--,----,--...,------, 

400 I---+-+----+ 

~ 350 

t 300 
z 
uJ 
a: 
a: 
::> 
0 200 1----1------+A---f--+---I 
>
::> 

~ 
::> 
0 

10 20 30 40 50 
SUPPLY VOLTAGE: Vcc(V) 

BA12002ti, 14-25V*O)PMOSt~t!i~ 8 .Q J:? t:B 

fi~n~tO)~, A.tJ~•t~~T.Q~llOfn~nO)A.tJ 

t: ti l//'o(Jv ~ 7 ~ ffl 51·1 ;t- i-;· (?V) .&lft~:l'ittJfi~HIH:tt 

~~nTc\:f:T. 

BA12003 ti, TTL.:SZ.tiCMOS (5VIM'FPif) t ~~~~~~Ta 
A.tJ~•t~~tJ~t:~~T.Q~llOt:fn~nO)A.tJt:u 

t~:l'ittJ"'iUIH:~~ ~ n l' c \ :f: T. 

BA12004ti, 6-15VO)~ilf-~EEf fflc \.QCMOS.XJiPMOS 

O)W1:Jt~~~8.QJ:?t:Bfi~~t0)~. A.tJ~mti~ 

~tJ~t:~~T.Q~llOt:, fn~nO)A.tJt:ua:mw~~ 

t:tt*'1: ~ n Tc \:f:T • 

.:. n r:i t:·:n \-r, ~foi ti, i-;·711~0)WtJ t ~imiO)r .. it:~ 

*11: ~T < tC. ~ c\• J.&l)JlAl~1?~EEtJ1 6 ICH~~~T.Q f;:: 

IJl)t:, COMYi/i-T(9pin) ti~)Jjjil:it~ ~T < tC.~c\o 

500 

400 
;;-
.§, 350 
j 
,:..: 300 
z 
uJ 
a: 
a: 
::> 
0 200 >-
::> 
0.. 
>-
::> 
0 

100 

20 40 60 80 100 
DUTY CYCLE:(%) 

~.,;5:~v 
5000 

vr-
~ 

~ 
2000 z 

~ 
>- 1000 
a:i 
a: 

~ 500 

g 
.Ll 

200 lL 
100 lL 

10 20 50 100 200 500 1000 

OUTPUT CURRENT: lour(mA) 
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lliltllftn.1 IC/ICs for Industrial Equipment 

0o 0.5 1.0 1.5 2.0 2.5 
COLLECTOR TO EMITTER VOLTAGE : VcE (V) 

Fig.11 w:n-.illt-::::iv71'i~ -~ 11r.u11B~tt 

Qo o.5 1.0 1.5 2.0 2.5 
COLLECTOR TO EMITTER VOLTAGE: VcE(V) 

20 .------,---~-----~ 

- 15t------+-----+-----+------1 
~ 
]' Ta--25'C 

~ Ta=25"C 
UJ Ta=75~ 
~ 10t----+----+-----'CT--ft-----l 
=> 
0 

!; 
n. 
;;: 

10 20 30 40 
INPUT VOLTAGE'. v,.(V) 

ftDHm 

BA 12001/BA12002/BA 12003/BA 12004 

~ 4001------+----l---1-#----+-----J 

] 
~ 300'-----'----'--.IL-L---+----J 

§ 
~ 200 

§ 

% 0.5 1.0 1.5 2.0 2.5 
COLLECTOR TO EMITTER VOLTAGE :VcE(V) 

1 3L----l----l----l----I 
• Ta= -25"0 

~ 2 L----1----1--~-.i'I 
a: 
:J 
0 

~ 
Cl. 
;!;; 

0 40 

INPUT VOLTAGE: V,.{V) 

Fig. 14 J...1J1im!-J...1Jtl3::~11 (BA12002) 

Ta--25'C 

10 20 30 40 
INPUT VOLTAGE '. V,.(V) 

Fig. 16 J...1J~m!-J...1J"oil3::~11 (BA12004) 
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,-m•ltHJfi IC/ICs for Industrial Equipment 

428 

25 
Vour=20V 

R~r680 

1-Ta~75'0 
' 1-Ta=25'0 

I-Ta= -25'0 

I 
w 15 

~ 
~ 10 

~ 
0 

•l 
6 8 10 12 14 

INPUT VOLTAGE: V,.(V) 

Fig. 17 l±l:h•EE-.A.:h•EE~tt (BA12002) 

25 

~ 20 
:J 
~ 
j 
.. 15 

~ 
'':; 
0 
> 10 

~ 
::> 
0 

2 
INPUT VOLTAGE: Vn11(V) V1 (V) 

Vour=20V 
RL=68fl 

naNrn 

BA 12001/BA12002/BA 12003/BA 12004 

25 
1our-20V 1 R.L-680 

' ~ T!-75'0 
20 

i-Ta-25'0 t---1 
l-Ta--25'0 

\ l\ 
I~ ~ 

0.5 1. 1.5 2.5 

INPUT VOLTAGE : V>N(V) 



ilfii•Bm IC/ICs for Industrial Equipment BA618 

BA618 LED 1''7.-f /{ 
LED Driver 

BA6181i, 7-l! '1 ;< ;,. t- <T.> LED~ff-K ~ I" 71' 7·~ ~ .Q J: 
~~OO~~h~~~. ~~~<T.>7~~.Aij~To 

DIP16pin~ .Al±l1Jtfliil-nftiJ1:i:1:rr ~'-r, ~~ t.,~T~' 

~i!il:t.i:-:::> -r~'*T o 

The BA618 is a monolithic IC consisting of 7 positive
logic 7-segment LED display driver circuits. It is housed 
in a 16-pin DIP package with inputs and outputs aligned 
for easy mounting. 

• *¥:Bi: 
1)7~~.AIJ~if>.Q 0 

2) lil*100mA<T.>t)llf 1"71' :11.l'"'iiJ~~ if> .Qo 

3) .Al±l111.J~.§q-'jjJR]l:t:l:ln'-r~~ l.,~T~'o 

4) TTL t iI*S~ ~ .Q o 

• Features 

1) 7 built-in circuits. 
2) Large-current driving capacity (1 OOmA maximum). 
3) Inputs and outputs are aligned for easy mounting. 

4) Directly connectable to TTL devices. 

• :tc ':I?~ 1' 7'/7 A/Block Diagram 

e *~-i");i~/Dimensions (Unit : mm) 

19.4±0.3 

~] 
"' 1 2 3 4 5 6 7 8 ~7.6±0.3 

• CJ)~ "' 

~a+1~·~1~ ~ +I ~ r_J"= 
.... "' "' ' 
, i ~·"'' u""' 

"' ~7.78±0.3 8.8±0.6 

• m:£ 
LED 1"71' I~ 

IJ v- 1"7-f I~ 

• Applications 

LED drivers 
Relay drivers 

BA618 

RDHIR 429 
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J°l:~tlftm IC/ICs for Industrial Equipment 

• ~M:&:k:iE~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

lUUIEE Vee 16 v 

ff~~:Sf<: pd 500* mW 

lbf'Fi.ll!U!ml Topr -30-75 ·c 
flU+i.lllliBml Tstg -55-125 °C 

iii* i.: 71 :t•mt louT. 100 mA 

A.tJf-F~'iEEIBml V1N -0.5-16 v 

• ~SIBllHltliltfiil/Circuit Diagram 

BAS I 8 ~ @~II 

12kfl 
OUTPUT 

42kfl 
INPUT o--VV'..---,.---i. 

6.5kfl 
~--<>-----+-----<> GND(9) 

Fig.1 

• tl:~tr..J~tt/Electrical Characteristics (Ta=25°C, Vcc=10V, RL=100Q, CL=20pF) 

Parameter Symbol Min. Typ. 

l:f:l :1J (Low) @llll~mt I eC(OFF) - -

l:f:ltJ (High) A.tJ;lli;mt I 1N(ON) - 0.4 

l:f:ltJ (High)A.tJ•EE V1N(ON) - 1.9 

l:f:ltl (Low);lli;EE V IN(OFF) 0.8 1.5 

l:f:l :1J (High) •I± VouT(IN) 8.5 8.9 

l:f:ltJ (Low) 1) -7'11:im I OL(OFF) - -

l:f:ltl (High) J,.:1J;lli;l±:Il V INI!(ON) - 1.9 

• tl:~tr..J~ttdb•/Electrical Characteristic Curves 

1.6 l--+--+-+--+--1--+---+-+--t---t 

1.2 ~f-----+----'f--t-----jv~vc---+---t---1 

l7 
0 .8 l----l--+-+--+-17-l---+---+-+--+---l 

v 
0 .4 +---t---+-+--+-+---+---+-+--+---l _y 

0 8 12 16 20 

INPUT VOLTAGE: V., (V) 

Fig.2 J,.:1J~Mi 

430 

Max. Unit 

500 µA 

0.8 mA 

2.5 v 
- v 
- v 
30 µA 

3 v 

RDNm 

Conditions 

-

V1N=5V, VouT<;;8.5V 

VouT ;;:;8.5V (RL =2000) 

VouT~3mV 

V1N=3V 

V1N=0.8V 

VouT;;:;8.5V 

20 

16 

12 

0 
0 4 12 

INPUT VOLT AGE : y IN (V) 

Fig.3 }..l:f.:j :1Jtiftt 

BA618 

Test Circuit 

Fig.4 

Fig.4 

Fig.4 

Fig.4 

Fig.4 

Fig.4 

Fig.4 

I I 
Vcc=lOV 
R.~100~-

16 20 



il~l!fiRJ IC/ICs for Industrial Equipment 

• iJllJ~IElii~/Test Circuit 

2 

VtN 

• J(;Jijf§IJ/ Application Example 

TTL 

GATE 

INPUT 

I IN 

~---<A,___ ___ __,, Vcc=lOV 

Fig.4 

PMOS 

GATE 

Ice 

OUTPUT 

Fig.5 7 ~? ;< / t-, 5 7 "/ ·J t- LED l'":'d I\ lli]~~ 

RDNm 

BA618 
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,-m~ltfUII IC/ICs for Industrial Equipment BA820 

BA820 81::'·;1t--~•J7Jv1'/1~7vJv7?t--1''71' 1~ 

8-Bit Serial-Input to Parallel-Output Driver 

BA820 i;t, 81::::":; I- :_, IJ 7" Jld /I~ ·'_7[_, Jv 7" ') I- r:· 7 -{ I~ 

1'-lf-x }vA.·:; f'''(!>LED)['.'f'.~jf-~ C(/) 1"71' t~ffl c [., 
-C~~ l.,f.:"'E / IJ :_, ·:; '7 IC1'9 0 

The BA820 is a monolithic IC consisting of an 8-bit serial
input to parallel-output driver developed for use as a 
driver for thermal print heads or LED character displays. 

-~~ 
1) :®;*200mA(/) 1''51' 7'f;jg1:J:b~'ii'>g 0 

2) :A H::t- 7'Yiii-T-~ F71' 7' ~ 1' ~ / 7 t~Jv:A 1' :::i / t

t:l-JL-9 g c:, F71' 7· t., n '~~ 'lmr .. i(/)~)M~;~s-r 
z: c :b~'""(' ~ g 0 

3) 7'-~t±lt.JYi/i-=t-~;.~(7)7-~.A:;IJ c t.,-Cfflf:l9g c, 
-JJ :A Jr - Ffi:tii'C :b~·iiJ Ii~ 1' ii'> g o 

4) !!c~-*:IJfg~,: -r ~ g (Fig.14~~~)0 

5) TTL, CMOSC' F71' 7'iiJljg0 

• Features 

1) Large drive current (200mA maximum). 
2) When the strobe pin is controlled by the drive timing 

pulse, the current flowing when the device is not 
driven can be reduced. 

3) If a data output terminal is used as a following data 
input, the cascade connection is possible. 

4) Designed for simplified wiring (see Fig. 14). 
5) Drivable with TTL or CMOS directly. 

• 7't:J-;; '71£ 17"?"7.L./Block Diagram 

:AH:i-7· 
A1J 

'T-9 01 
A1J 

:/ 7 ~ c 
/tJl,,.A 

• ~~'1"~~/Dimensions (Unit : mm) 

Rl.2 

12345678 

~£ci N ht-i7,6±0.3 
0 . ' ~ 

~ +I !, ]ti -' 
+1 :i ~ 1 J1 ~mffiii0 ,;0 .f~·"" 

~ I f.-2.54±0.3 I I I 
17.78±0.3 ,. 8.8±0.6 • 

•m~ 

-tt--x W/ 1) /I-"-·:; f''lf:l F71' t\ 

LED)['.'f'.~;if-lf:l F 71' / \ 

e Applications 

Thermal print head drivers 
LED Character display drivers 

v cc 

'T-9 
:±11J 
Do 

GN Dl 

GN 02 
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J°m~l!HJJ.1 IC/ICs for Industrial Equipment 

• ~M:B:7':~.f&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

1!Uitlll± Vee 5.6* 1 v 
~:gm~ Pd 500* 2 mW 

ibi'Fi,i!JtlBIHJ Topr -20-75 ·c 
i:!i\r.J:),i!JtlBIHJ Tstg -55-125 ·c 
.A/J~J± VIN -0.3- 6.0 v 
* 1 Oo-0717)1±\:l:J~ilH·l;I: 18V Max. 
*2 Ta=25°CP.1J:1'~ffl"'f.Q~-&;-1;1:, 1'CI~?~ SmW ~i.1£[;.Q 

• 'il~Ut\J~tt/Electrical Characteristics (Ta=25°C, Vcc=S.OV} 

Parameter Symbol Min. Typ. 

~iffll~J±lBIHJ Vee 4.5 5.0 

J!l\j~~P#1l[lt lo - 2 

1\1 v«Jv.A1J1l[EE V1H 2 -

o- v-"''Jv.A/J~EE V1L - -

1\1 v«Jv.A/J~mt I 1H - -

:±l1l~T-~:k~n11a~1± VooFF - -

:±l/J§~fO~EE VooN - -

:±l/J~lt I OL - -

7'-9:±l1J~EE VooH 2.4 -

~:k7-9~~i!Jt f D 200 -

~'J"l! ·:; t- 7' ·y /P#r.i t 1 - -

~,j,:,,7 f..HJv;;>;IJ!iii t 2 - -

~'J' 9 1 ~ ;., ·:l'aifr.i t 3 - -

7- 9 :±l1J~l±v-"''Jv VooL - -

• tl:l1J~d4~/0utput Conditions 

25% 50% 
100 

~ 
\ 
\ 

\ 
\ 

\ 
80 \ 

~ \ 

\,25C 

' ' ', 1"" 75C 
' ' '-., 

I"'-
~ 

50mA 

40 

60 

'r-- 25mA 

20 

20 40 60 BO 100% 

OUTPUT OUTYCYCLE (ALL BIT ON) 

Fig.1 

Max. 

5.5 

4 

-

0.8 

0.4 

16 

1.3 

200 

-

-

1 

1 

3 

0.8 

Unit Conditions 

v Vee ~T-

mA 7-9iitJ'9"'Z "O" Tdii.QI::~ 

v -

v -

mA V1N=4.5V 

v tf:j/JOo-07, I o=10µA 

v I o=100mA sinkPi\' 

mA -

v R L =10kQ 

kHz V 1H=2.0V, VIL =0.8V 

µs ,, 

µs ,, 
µs ,, 

v -

• Alitt.JIEl~/lnput-Output Circuit 

(a) A:tJIEJig/lnput Circuit 

1, 14, 16pin 

10k 

{b) !±i:tJIEJig/Output Circuit 

5,6, 7,8,9, 10, 11, 12pin 

naNrn 

BA820 

I 
Test Circuit 

Fig.3 

Fig.4 

Fig.4 

Fig.5 

Fig.7 

Fig.6 

Fig.6 

Fig.7 

Fig.8 

Fig.8 

Fig.8 

Fig.8 

Vee 
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,-m••K.m IC/ICs for Industrial Equipment 

(cl 7-'- ~ i±l:tJ@i&/Data Output Circuit 

3pin 

soon 

• .A:h;$df!:li!l/lnput Timing Conditions 

'T-9)..1JJL ______ _ 

~7 ~/~)~-------- __ _, 

A 1----t..--------< 
91---1----.------1 
C>---1---1--+--~ 

01---1---1--+--+---< 

Fig.2 

A 1-----.------l 

B !-----+---.----< 

TA Te 

To 

BA820 

A 1----t>------~ 

81---1--~------I 

c l--~l---1------1 

® 3 m 327 ., 7'~.lll 

A~---------J 
B i-+------------J 
c 1-+--1----------J 
o~'+-+-+-----~ 
EH--+-+-1-----~ 
FH--+-+-1--1-----~ 
G~'+-+-+-+-.1.--.1.--~~ 

H 

© 4 m 2H· ., 7'~.lll @ sm 1s7.,7'~.lll @.am 127·17'~.lll 

( (TA+TB+···· .. ) ) ii : Pd Max.> To x VOE (sat) X lo 

434 RDHIR 

tdO. 1.,, 10: a tl:l1Jliii0>:it ;....!Ii¥~ -1111-.rilf! 

VCEsat : 8 W1JMO>:it ::..-lli¥tEE 

To: 1 if1'? Ji-O>lli¥111l 

TA+: J:ll*HIVi~O) ~-911-i!i¥r.i 
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J11:•1ttUJJ IC/ICs for Industrial Equipment 

• ill~:iE:lg)l!li!J/Test Circuit 

5.0V 

JlJl 

Fig .3 Ice il!U:lEliil~!I 

PG 8 J<Jc;u;Lt 
~-~fli!!illi: 

Fig.5 Yoon I OL I OH )PU:lEliil~CT!l 

Item SW1 SW2 Voon)ll~'.iEP#l.1: loL = 1 OOmA 

Yoon 1 1-8 

IOL 2 1-8 

naNrn 

Fig .4 I 1H il!U'.iEIEI~ 

8211 

Veer>--~~ 

BA820 

SWJ.--·· 1. o, •:-, 
\'• 2. s 

'3. c 

SW!: 1-8 

435 
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l"llttlBJ! IC/ICsfor Industrial Equipment BA820 

e J..::t.J~f*iltll~l§lll/lnput Conditions Test Circuit 
Vcco--------+--------~ 

BA820 3.3k 

J..tJ, :±11Jil1lff~/lnput-Output Waveforms 
- - - - - - - V1H 

D ------ V1L 

- - - - - - - - - - - -- V1H 

1---------- V1L 

s 
in------ ----V1H 

-------------i l__ ______ V1L 

Fig.8 

• llJfl:ill.ll'J 
Timing Diagram 

?r:h?J..1J 
c 

7-.YJ..1J 
01 

Strobe Input 

s L 
I 
I 
I 

Oo I 
I 
I 
I o, I 

I o. 

o. 

04 

o. 

o. 

07 

Date Output 

Do 

Fig.9 
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i!Ull!KJJJ IC/ICs for Industrial Equipment BA820 

l::,ll!iJ[;l't"o BA820~, :fi:l ·:;? ~ 17'? 7 A ':ff-;!.; t;:; J:? t.i:" p;]$" 

i;Xi: ;j:-? T t:; IJ, A.1J l::. l.; T? Q ·:; ?(C), 7- ~ (01), :A 

"i::i-:t(S)Cl) 3 g:1H·1fcli> IJ, 7-11 A.1J ii, ? Q •:;? ': 

ll!i.IWI !.; T, 1LJ:.IJ l' 'l 1J 7" Jv i:~OTJ.)6 :Ut. 'l 7 I- ~ tL .Q, 

-tz ·:; I- ~ tL t;:; 'l 7 I- v V' :A 11 Cl) p;j ~ ii, Fig .9 Cl) 11 1 A 

7--v- 1-Cl)J:-j,:, :A t-i::i-:1A.1J,:J:?T00-01C7)!:1:1 

1J9i1H·i:mt>ti, fCl)HJv=i.ll'lii'i, ;i. t-i:::i-7A.1JrtJv=i. 

7-11 !:1:11J~i1H· (Do) ,i, ICI ~ •J -;i.'~*'l:t" .Qt ~Cl)~=f 

l''l71-vV°;l.~Cl)~~~C7)!:1:11JWJlt>tLTt:l~, ~Cl) 

7-11A.1J':~ifi3l:[;:l:t"o Z.Cl)l::,~, ?i:l·:;?l::.:A l-0-

7 I~~~ t :Jtiil: t" .Q;: ti: J: IJ, 8 t:":; "T? !:1:11J~=r 
I ,5,'\'!'t" Z. l::. 1fl' ~ :!: t" (Fig.Hl#~lo 

pin No. ~-T~ ~a~ ~ -T (;\] g 

1 SHIFT PULSE c ":/7 t- i..-:;;;;. :Sr0>":/7 1-J~Jv.7. 
.. 

14 DATA INPUT D1 ":/7 l-v::l.7.:Sl0)7-:SIA.1J, ":/7 t-HJv.7.0).il:..tlJ""{'~[!ti 

16 STROBE s ·1"0>tiH::::,,71-i..-::;;;.;0>f;';]gfilin"t~ 

12 OUTPUT Oo 1 t:"' t-0>E10>ili1J1'v~i';;.:Sr0>f;';]g1r1"0>tiH:::"L"tt.i:~ 
11 ,, 01 2 ,, 
10 ,, 02 3 ,, 
9 ,, 03 4 ,, 
8 ,, 04 5 ,, 
7 ,, Os 6 ,, 
6 ,, Os 7 ,, 
5 ,, 07 8 ,, 
3 DATA OUTPUT Do 010>Wnllilmfli~~t0>1'~~0>A.ntt.i:~ 

15 Vee Vee li',lli'5.0Vfl@.lf:I (±10%) 

13 GND GND1 ~1;:00 ~ 03 0>Wnllilm0>GND 

4 GND GND2 m:o4 - 01 0>Wnllilm0>GND 

2 NO CONNECTION NC -

• JiDJl!fff/ Application Example 
IOV 

1& 16 ·<S 1r:S iO 1& 1d 10 

BA820 BA820·." BA820 
- "' 

oo~~~(/)8 

i:tl~J'(JL-~ _______________ ____..,__ _______ __.., __ 

;i.1-i::i-7~-Tf~ffl!.;T~*t".Q~ 

~~~=fCl);Jt)i 71 /1IDJ (*~)lit) I :A 1 ':I 7- / ?t" .Q~·~ 

;lf;j:-~\flj~fM'?o 
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i!l~l!HJf.I IC/ICs for Industrial Equipment BA820 

• flJU~ 
-fj---xJv7' 1J /9(!) 1"71 i{c Vtf~Jf.19.Q~'@J (17U32 1:::··;11-l 

s BA820 s BA820 s BA820 
C Vee G, 0. C Vee G, G, 

Fig.10 

Oo O, 02 03 04 o. Oe 07 Oo O, 02 o. 04 o. Oe 07 
0 

12 11 10 9 8 7 6 5 12 11 10 9 8 7 6 5 12 11 10 9 8 7 6 5 12 11 10 9 8 7 6 5 
Do 

14 BA820 14 BA820 14 BA820 14 BA820 
16 15 13 16 15 13 16 15 13 16 15 13 

s 

Fig.11 

lOV 

c,o-~,-~_,...~~~~~~~~~~~~~~~~~~~~~---, 
COMMON 

C,o-~-+--+--t-~-+-~-+-~...-~~-+-~-+-~....--~~....--~-+-~....--~~--r-, 

64 

D, 

c s c s 

c 
s 

Vee 
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°' BA820 
c s Vee 

5' 1; 

z 
0 

o 51: Fig.120)~€;, ffij~(;f, 

321:::·., H:lli;t7C:, 31 

t:: ., "§IJ';f/:i;l:fi!lC:(;t, 

:$o:ili'li N0.61 0) I' ., " 0) 

'11-~AAl,:1:91:1', N0.62, 

63, 640) I' ., " t: t 1 /9 

O)Jt'7-!J'IJ•IJ>f) *' 0 

fO)fo/JJZ.<J;1t?-c: (;t~n 

:f'C:~t.i:~'J:? t.;:~f'i'C:fi!' 
mvr< tO:tH', 
:l:toZ.O):;/j)!~fi!';/)f.I: 

~€;(;t:$f-(;f- l'O)~IJ' 

2 jj!fl:"' f ):!: • 0 



i"m~IHiffl IC/ICs for Industrial Equipment 

Fig.120).J:? ~{ifJ'l'H:~"t .Q.g..Atf:l1J0)1! 1 .b.f- "'r'- H;t 

/j(:O)J: ") t:~ IJ *T 0 

c, 
__ n.____ __ _____.11_ 

lUl _________ JLJUl _________ JLJUl ________ LJfil 
arr ____ JLJilI _____ n rrYT-----]_[[ 

D ---- ______ \_j_____j_lAJ______ -

0 0 0 
Fig.13 

C,=lOV C2 =10V 

)1'1:t-~7' v1 (DA802) X4 

~HM~'f (KH402) 

GNDO----rt 
~ 

v oc r>-----M 

Fig.14 

BA820 t ~ t.i-tt -C, 1i 1 ;:t - F J7 Ld ( DA802) , J:P ::F ffl 
"") I'' (KH402) ~fiffflT .Qt ~~~$ifi'i1i!lit:: ~ IJ * T 0 

RDHrn 

BA820 

50%-f \ 
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I 50% 

---~· ~. ,'-------
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1• I 
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I 

I 50% 
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1'IJl•tUH IC/ICs for Industrial Equipment 

• tl~t!J~ttllUl/ Electrical Chacacteristic Curves 

200 
85% 17%. 

~ 
" ~ 
~ 

'"" z 
"' 0:: 
0:: 
:::> 

100 0 

'"" :::> a. 
'"" :::> q 
::; 
:::> 
::; 
x 
<( 
::; 35mA 

17rnA 

50 100 

DUTY CYCLE(%) 

e 1EJDJ:.O)$:!l! 

GND I:::'/ ff 2 * (4pin, 13pin) ~ IJ * 9 tf, iffiin C: ti 91-~ 
"Z'GND71'/,:::tttil'i:Vt< t:.~~'o al2Jtt~f.l.i~ 1"71' 

79~ bHl:, -!f-V~S:? 7/:11f1' ;;t- l"~:titil'i: Vt 

< f:_~~'o 
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J°l~l!H.m IC/ICs for Industrial Equipment BA823 

BA823 8 e";; (-. ~ 1) 7 Jlr{ /I\' 7 v Jl./J7 r/ (-. I'' 71' I~ 
8-Bit Serial Input to Parallel-Output Driver 

BA823ti, 81::::' ·;1 I-~ 1) J7 Jv-( /1t-:H, Jv J7 ') I- I'' 71' /\ 

Z-9a "if-xJvA.·;1F""LED:X*~jf,;~~cO)1''71' 1~· 

ffltlT~ftl~~J~~~?~Z-9a 

The BA823 is an 8-bit serial-input to parallel-output driv
er. It is a monolithic IC developed for use as a driver for 
thermal head, LED character display. 

• !M':& 
1) ~:k200mAO) F71' :i/jg1JifS .Q 0 

2) .A 1-- D - 7Yffiii'-~ F71' 7· 9 1' ~ / ?'rtJv.A l' ::i / j-. 

0-;i,9 .gt, i-·71' 7· vn '~l, 'lmr .. iO)~JMf i~ 69 

Z..t;lf(''ff.Qo 

~7-9W1J~i'-f*0)7-9~1JtlT~ffl9.Qt, 

11.AIJ"- H~M.lif~~g-z:-s.go 

4) 7:/'9Jv?'7/ F, H'7-?'7 / l''iJ'~~~ n Tl.'.Q 0 

5) TTL.CMOS(' F71' 7·~~g0 

• .m~ 
"if--;" 1v1' 1J :..- r."' ·y i-·m F71' '" 

LED:X*~jf,;~ffl F71' 1\ 

• ~Hf~-;j-~;!~/Dimensions (Unit : mm) 

19.4±0.3 

Rl.2 14 13 12 11 10 91 

12345678 

iij' ~l}~H A~' .-.: :;; t 0.5±0.1 0.3±0.l 
ti -
~ 1 ~2.54±0.3 I I I 

I 17.78±0.3 ' 8.8±0.6 

•Features 

1) Driving capacity of 200mA at maximum. 
2) Non-driving current consumption can be reduced by 

means of controlling a strobe terminal with drive tim

ing pulses. 
3) If a data output terminal is used as a following data 

input, the cascade connection is possible. 
4) Digital ground and power ground are separated. 
5) TTL and CMOS drivings are possible. 

• Applications 

Drivers for thermal print head 
Drivers for LED character display 

RDNm 441 
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J°m~l!fiffl IC/ICs for Industrial Equipment 

• ~Ml&:::k~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~ilii!~EE Vee 7.0 *1 

~~1Ui!9': pd 550 *2 

l!J1'F~l.llBllJJ Topr -20-75 

1¥tt~l.llBllJJ Tstg -55-125 

.A:tJTIEE VIN Max. 0.3-6.0 

* 1 Oo-07 O)tlJ:l:Jililffl;J: 34V (Max.) 
*2 Ta=25°cµJJ:.l'fjiJll"9Qt,l!-§-l:l:, 1·c1:-::i~5.5mW~iJji,t;;Q 

200 

" s 
-
r-z 
w 
a: 
0: 
:0 
0 

r-
:0 
~ 
r-
:0 
0 

10 20 

SUPPLY VOLT AGE Vee (V) 

Unit 

v 
mW 

·c 
"C 

v 

Fig.1 ~i~~EE. t±l:tJ~iJ!E1~ffl~iHf 

...tllcifx*fiel'IHHHt' 1ii!N.~l.±c ICO):±l:tJ~ 

ifilO)~Mifx*~iF 1.., ;i; 9 o ~'1.1'f.c .Qijj;~i: t, 
z: O)fiefflgMuaoo ~ z: ;;t z fieffl 1.., t.c ~' -r: < t~ 
e. ~ 'o 

• .:~r.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=5.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

•lMl•EElBIE Vee 4.5 5.0 5.5 v Vee ~-T 

lft\1i~Pif•~ 1 I 01 - 4 6 mA 7-:ll1il!tf9-"'Z"O"\.'ili> .Qt~ 

lft\fi~PifTI~ 2 I 02 - 8 11 mA 7-:ll1ilitf9-"'l"O"\.'ili>7.> t ~ 

a-v«"Jv.A.:h~EE V1L - - 0.8 v -

1\1 v-"'"Jv.A.:tJ•EE V1H 2 - - v -

l\1 v«"Jv.A.:tJ•JJii I 1H - - 0.4 mA V1N=4.5V 

1\1 v«"Jv.A.:tJ•JJii I 1H - - 100 µA V1N=2.0V 

t±l:tJ~-TiU!:k~PtJn~EE VooFF - - 21.8 v Oo-07~-T. I o=10µ A 

t±l:tJ~fa~EE VooN - 0.8 1.3 v I o= 1 OOmA sinkPif 

t±l:tJ~JJit I OL - - 207 mA ~ntJn•EEV=11.8V 

/\1 v"\"J~7-?W1JiJI VooH 2.4 - - v RL=10kQ 

CJ-v"'°J~7-? W:llilI VooL - - 0.8 v -

m.1J1-t? ") t- T' ., 7'Pifr .. i t 1 - - 300 ns V1H=2.0V, VIL =0.8V 

iU!1J1~7 t-J~Jv.;1,~ t 2 - - 1 µs ,, ,, 
iU!1J1 :$11 ~ / 7Pifrai t 3 - - 1 µs ,, ,, 
:iiit:k-T'-:$1~~).!l.!£ f Max. 500 - - kHz ,, ,, 

442 RD Nm 
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Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.3 

Fig.3 

Fig.3 

Fig.3 

Fig.3 
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l'm•llff ffl IC/ICs for Industrial Equipment 

• illll:IEIEllH!l/Test Circuit 

Vcc=5.ov·~'~ I~} 

V1N=4.5V Ill 
I 
r 
I 3 

L_/ .2 

SW2 1 \)~11 ------<I PG I 
JUL 

Vcc=5.0V 

• .A:t.H1H4181/lnput Conditions 

Fig.2 Ice, l1H iQIJ'.lE!8Jll!\~ 

lOOmA i 

SW3 

J 210 

1820 
1VA 

Fig.3 Vo ON, Vo OFF, loL iHIJ'.lE!8Jll!I~ 

Item SW1 

Ice 1 

I 1H 2 

Item SW1 SW2 

Vo ON 1 1-8 

I OL 1 1-8 

Vo OFF 2 1 -8 

Vo OFFil!U'.lE~ lo=10µA 
looNiJ!U'.lEPi\' VA=30V 

;, 7 c~i:___JL_ ______ _JL_Jl__fLJft __ _ 
1t1 •t2· 

~0$J~JVA I 

s 
--------------------~-~ 

Fig.4 

ftDHlll 

BA823 

SW2 

1 

1-3 

I 

SW3 

1 

2 

2 
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J°l:~IHi.Jfl IC/ICs for Industrial Equipment 

• Atil:t.llID!ft!E /Input-Output Circuit 

444 

(a),A_:IJlllJJlt,/lnput Circuit 

1,2,15p1n 

r---~~t._~~l~O~kO~-----Y~ 

(c) =r- $1 J:il:!Jllllllti/Data Output Circuit 

3pin 

750 

500 

250 

0 
-25 

--

2000 

I 
!, 

! 

~I j_ 

1 "l l 
! 

l '\, I 
I 

' ' ' ' 
' 

25 50 75 100 

AMBIENT TEMPERATURE Ta(C) 

' 

c: 
0 
0 

' ' ' 

Fig.5 

ftDNID 

(b) J:il 1J llllllfi/Output Circuit 

5,6, 7,8,9,10, 11, 12pin 

c: 
-'< 
N 

80 

OUTPUT DUTY CYCLE (ALL BIT"ON'1 (%) 

BA823 

Vee 

100 



~~tlftJft IC/ICs for Industrial Equipment 

pin No. 

2 

15 

1 

12 

11 

10 

9 

8 

7 

6 

5 

3 

16 

13 

4 

14 

~.:r.:g ~2-15- ~ T- l*l :g 

SHIFT PULSE c "./7 t-vV:7.9C7):.-7 t-1~11-;;i. 

DATA INPUT D, ;_,7 t-vV:7.9C7)7'-9A.1L ;_, 7 I- HJv :7. C7)3l_J:. IJ l'~2'i:a 

STROBE s "1"(7) t;H:::,, 7 t- v V :7. :$1C7)1*J:@f tl:l1:rt ~ 
-

OUTPUT Oo 1 l::·y t- §C7)tl:J1Jl'vV':7.:$1C7)1*J'.@1f"1"C7)t~l:"O"t~~ 

9 01 2 9 

" 02 3 " 
9 03 4 " 
" 04 5 " 
9 Os 6 9 

" 06 7 9 

" 01 8 9 

DATA OUTPUT Do 01C7)tl:JtJ@mf~~~~C7)<'*mC7)A.1Jt~~ 

Vee Vee ~'/ii'5.0V{jf!.lf.I (±10%) 

GND GND1 ~'= Oo - 03 C7)tl:J 1J@mC7)GND 

GND GND2 ~1;::04 - 07 C7)tl:J1J@mC7)GND 

GND GND(Dig) lifl:o v ·y 'J@mC7)GND 

_f:' .i_: : : JTlUl____I : I : 
l I I I I 1 I 
J ! I I l I : 
----

:7. t-o-7)..tJ S 

o .. 

0, 

0, 

0, 

0, 

0, 

0, 

0, 

-T-9tl:l1J Do 

RDNm 

' I 
I 
I 

Fig.8 

BA823 

I 
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ilM•Hm IC/ICs for Industrial Equipment BA823 

• Jitlll91.l)AppliCation Example 

BA823 

7--1'1!~ 

___ _, 

A~O-/~Tl~ffl~Tffi*T9~ 

~~-TO)~ii 71 /'IWJ (:k'i15ll0 I A 1 ·:; 7- / "f T 9 ~'~ 

fff.i:\, '~lj#,i. t' ffl-:i (I. '9 0 

• tift:iltl!l.I 
sAa231;1:, /o ·:1? ~ 11'? 7 J... l:ff- ~ t;:. J::? t.i: l:*ill6m 
P.Jtl:t.i:-:i(.t:llJ, .A:tJtVt?O·:;?C, 7-901, A~ 

o-/S0)3~TWAij*T.7-9.A1.J~. ?O~?~ 

~M~T. n~ij~~~7'~~~h~*n~j~~n9. 
i? ·:; ~ ~ nt;:. ~ 7 ~ v :/A 90)i:*J~l;t, Fig.80) 91 b. 

7- '11- ~ O)J::? 1;:A ~ o-/ .A:tJ,;:J:: -:i (0o-010)t:l:l1.J 

~ilff,;:J.lin, -tO)J~Jl-Atil;l:A ~o-/.A:tJJ~ll-At~t; 

IOV 

BA823 BA823 

Fig.9 

~T. 

7-9t:l:l1.J~ilHDo,;t, IC 17JA?"- l'tlfiil!T9t~O)~ 

T~~7 ~v:lA1fO)Jil~~O)t:l:l1.J;liJBn-rs•J, "':)~O) 

7-9 .A1.J.HD1,:tl*1&~*T• Z.O)t ~. ? o ·:;? tA 

~O-/l~iiT9t, 8~~~~"':)t:l:l1.J~Tl~TZ.t 

ff~~ *T• 
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J°lflltftJJJ IC/ICs for Industrial Equipment 

BA829 8 f::' '/ "~ IJ J7Ji11'/1~7 V Jl/J7? " 1''71' /~ 
8 Bits Serial-In Parallel-Out Driver 

BA829 lj:, 8 I:: ·;; I'- :,. I) J7J[,1' ;.... H 7 v J[, J7 rJ t- I" 71' 

l~\.'9 0 i}"-v )[," ·;; I"\'!> LED 3(~~7f-ntJ ~Q) 1"71' 

1~m t vroo~ L-t.:-t / •J:,. ·;;? 1c l.'9 o 

BA829 is 8-bit serial-in, parallel-out driver monolithic IC 
for drivers of thermal head and LED character display, 
etc. 

•M~ 

1 ) :ti* 300mA Q) I" 71' :11i~1J ;Ii .-11> 9 o 

2) .At- Cl-:1~-T-'A: 1"71' :1511' ~ ;....71~JL-.A \.':::J/ I-

Cl -JL-9 .Qt, F71' :11.J T ~' tJ~ 'Wlr.:JQ)~)Jlf 'A:il! €> 

9 ;: t ;IJ'<""( ~ .Q 0 

3) 7-511:1:11.J~T-'A:, ~~Q)7-51A1Jtl.JT~ffl99 

t ' ~~tl*'I: tJ>'RJli~ \.' .-11> .Q 0 

4) 7:/51JL-?7/ F, H'7-?7/ Fl.'7tlft~tLZ-'9a 

5) :,. 7 "v ~A 51 t F71' /~l:l:l :tJQ)rai1: 7 ·;; T 'A: Pili! l.J 
T~'9a 

6) .A 51/I~1' .flli~Pili! (.A 51/I~1' ~ 1011 A Typ.) 

•Features 

1) Capable to drive a maximum of 300mA. 
2) Current consumed during non-driving period can be 

reduced by controlling the strobe terminal using 
drive timing pulse. 

3) Cascade connection is realized by connecting data 
output terminal to the next data input. 

4) Digital ground is separated from power ground. 
5) A latch is built in between shift register and driver 

output. 
6) Built in standby function (1011A Typ. in standby). 

• Jl:Ht 
-tt--vw;t•J;.... I'-"-·;; Fffl F71'1~ 

LED )(~~7f-nffl 1"71' /~ 

• Applications 

Driver for thermal print head 
Driver for LED character display 

• *ffl-;j-~~/Dimensions (Unit : mm) 

I 22.9±0.3 . I 

E:::::~:i ~I 
"1 

oq[~!~ ~ ~~t_~-~I 
+I I I " I "I 2.54±0.3 0.5±0.1 
"' --t---1- __.,__ 

20~2±0.3 

• iliii-TIIBll'.~/Pin Connections 

naHm 

BA829 

7.6±0.3_...,1 

--t 

6 

LATCH 

STB 

DATA 

LGND 

PGND 

01 

02 

04 

3±:0.1 
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J°l:ltltlUO IC/ICs for Industrial Equipment 

• ~J!liH&fi!l/Logic Diagram 

01 02 03 04 05 06 07 08 

• t@xlf:ft:k:iE*!/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~Pl:Jniil\!EE Vee 7.0 v 

~~*~ pd 1100 mW 

ib1"Fi.!Ullal!ll Topr -25-70 ·c 
f*ff:i.lilllal!ll Tstg -55-125 ·c 
.A.:IJtEE~l!ll V1N -o.3-Vec v 
~:IJililH·~EE Vour 15 v 

• :t1Ml11J~~#/Recommended Operating Conditions (Topr= - 25 - 70°C) 

Parameter Symbol Min. Typ. Max. Unit 

~illl\'iltEE Vee 4.5 5.0 5.5 v 
'J a ., 'J i!.liJ.Ht toLK - - 500 kHz 

H'7-i? '"/ I- J7 '"/ :11li¥r.IJ tPset 500 - - ns Fig. 4#ffl!! 

'J [] '"/ 'J HJv Aili twe ' 1 - - IJS Fig. 4 #Im 

7- ~ i? ·:.i "r":.i :ta;¥r.i loset 300 - -'. ns Fig.4~ffl!! 

7-~*-Ji- l'!li¥r.i tohold 400 - - ns Fig.4#ffl!! 

7·"Jf-/tJL-A~1 ~/?lli¥1l1J1 lLT1 600 - - ns Fig.4#ffl!! 

7 ·:.i 71tJvA ~ 1~:..-?!li¥r.i2 tLT2 250 - - ns Fig.4~ffl!! 

7 ·;.if"/tJl-Aitii lwL 800 - - ns Fig. 4~ffl!! 

A I- a - 71tJL-A~ 1 ~ :..- ?lli¥rai 1 tsn 300 - - ns Fig .. 4~1«! 

Ai- a-:f1tJvA~ 1~:.-?pij;lllJ2 tsr2 300 - - ns Fig.4~1«! 

A i-a-71tJvA~ tws 3 - - IJS Fig. 4~Hff 

GND r.9li;EE * Va - - 0.2 v 

BA829 

~LOGIC m ~GND 

~POWER ON 
L_j-~PSW 

Conditions 

* L-GNDl::P-GND0)1!ifll:~1'f. t.1:7->~<~iliii#l!i1'~3-rl,c(t.:~1.'. [,tJ>[,, L-GND pinl::P-GND pinr.JO)~fll:~l;I:, o.2v.IUJ:.l::t.i:e.t.1:1.' 

lnl!ll1';:'fll!Jll< t.:~·'· 
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il:~MBJD IC/ICs for Industrial Equipment 

• !l~tf.J!l'l¥ti/Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vee = 5.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

l§IU"lll:)J!f (1) lcc1 - 10 20 µA PSW"L" 

l§IU'ili:)J!f (2) lcc2 - 110 158 mA PSW"H", STB"H" 

l§lil\'iimt (3) lcc3 - 14 20 mA PSW"H", STB"L" 

tll1Jm-'t- ON 'iiEE VooN - 0.4 0.6 v looN = 300mA 

tlllJmT IJ -"7'il!:mt looFF - 10 50 µA A Vo= 13.5V 

-T-9~*iill fCLK MOO - - kHz 

"1 v"Uv..\tJ'il!:EE V1H 2.6 - - v 

[J- v«'Jv..\tJ'll[EE V1L - - 0.8 v 

V1 = 3.4V, CLK, LATCH, 
1\1 v«Jv..\tJ\lli:mi l1H1 - 0.1 10 µA 

STB:Yi/i-1'-

V1 = 0.4V, CLK, LATCH, 
[J-v«Jv..\tJ~mi l1L1 - - O.D1 -0.1 mA 

STB:Yi/i-1'-

/\1 v«Jv-T-9tll1J~EE VooH 2.8 3.0 - v looH = -400µA 

[J- v«'Jv-T-9 tll1J'iltEE VooL - 0.3 A0.4 v IDOL= A 1.6mA 

-T-9 tll1Jl!Inllilr..i toLH - 0.6 1.0 µs RLD = 10k Q 

-T-9 tll1Jl!Inllilr..i IDHL - 0.6 A2.0 µs RLD= 10k Q 

WFtll1Jl!In~r~i loLH - - 10 µs RL= 560 Q, A Vo= 13.5V 

~P'¥!tll1Jl!In~<¥r~i toHL - - 10 µs RL = 560 0, Vo= 13.5V 

"1 v«Jv..\1J'iltmi llH2 - 0.04 0.1 mA V1 = 3.4V, PSW Yi/if-

[J-l/"(J[,..\1J'ilt)J!! l1L2 - 0.1 10 µA V1 = 0.4V, PSW m-1'-

RDHm 

Test 
Circuit 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 2 

Fig. 2 

DATA, 
Fig. 1 

DATA, 
Fig. 1 

Fig. 1 

Fig. 1 

-

-

-

-

Fig. 1 

Fig. 1 

BA829 
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im•flHm IC/ICs for Industrial Equipment 

• illti:IBll&liil/Test Circuits 

Pulse Gen. 

450 

VocH 

VocL 

Fig. 1 

Fig. 2 

RDNrn 

00 ~ 0 -------o 

00 0 zz z 
6:8 '.3 .] 

BA829 



J1f~l!HJH IC/ICs for Industrial Equipment BA829 

• A.l±l:t.Jllili!i&l/lnput & Output Circuits 

--.--.......-----.....-- Vee 

(a) INPUT (CLK, DATA, LATCH, STB) 

• $11' ~ / ~ii&l/Timing Chart 

PSW ~ 

GLK 

tw~ 1 !we 

ir-+---i: 
' ; t 

(BJ INPUT (PSW) (C) OUTPUT (Dour) 

Fig. 3 

2 8 9 10 

FLF1=Fl 
' ' 

-----------------------..s.,.r+J.' ~:-----
,tLTI I tLT2 

LATCH 

' 

STB 
1~~ \ 
' J I 

--------------')j,.---\·~-~'·~·---:;L----

08 

: tDHL' ;tDLHl 
1----l ~ 

~~~~~~~~~~-p~~~:-.\ .,.-
\~----' 

Fig. 4 
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il:~•ttm IC/ICs for Industrial Equipment BA829 

• liti.lft~/ Application Example 

:: co :: co 
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~ "' ~ "' 
~ "' ~ "' 
~ "'" "'" 

D,. ~ "' ~ "' 
!'.:: (\I !'.:: (\I 

Fig. 5 
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i"m~tlBJJJ IC/ICs for Industrial Equipment BA829 

• 'l!l~rt-J~tidU&l/Electrical Characteristic Curves 
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~0)7- 9 J...1JYi/iif- DATA t:tt*'1: ~:ti;!: 9 o 
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&~IHl>f.I IC/ICs for Industrial Equipment 

BA6212 Sch * m:51rf ('' 71' I~ 
8-Channel Large-Current Driver 

BA6212 t;J: :k'li51lf F 51:;fO)RJfjg1J 8 @~.A IJ 0) 'E .I I) 

~·;t?ICC'9 0 400mAO):k'li51lf:li~ffll'~, A l-Cl-7' 

ililH·t.f1it. 'Tt. '.Qt.: cl.1>if-v w1' 1) / 9 (J) 1''51 riiHI~': 

~~1.'9 0 .A."fJ l;f:, CMOS(: O)ii1[*6=b RJ~~l'9 o 

The BA6212 is a monolithic IC containing 8 circuits 
enabling to drive large current. It is most suitable for 
driving a thermal printer circuit because it can be used 
for large current of 400mA, and is provided with a strobe 

terminal. 

• *'-lit 
1) 400mA:I: l'(J):k'li51lf I'' 51 7· :liRJljgl' i0 .Q o 

2) 8(ID~J... IJ l' ;0 .Q 0 

3) A l-C1-7'Yi/if-:li{tj"t.'Tl.'.Qo 

4) *A"fJ, l±l:tJ:li1'11-1J[RJ,:1±1-rt.\.Q t.:cl.1>, ~~ [.,-\">9 

e Features 

1) Possibility of driving large current up to 400mA. 
2) Provided with 8 built-in circuits. 
3) Provided with a strobe terminal. 
4) Easy to mount because of each input and output termi

nals being arranged in the same directions. 
5) Input is directly connectable with CMOS . 

• JJ.llai 
if-v)v/ 1)/9 

'E-9 

I) v-
LE01J ('.(]) 1''511~ 

• ~ff~-;f")iii!J/Dimensions (Unit : mm) 

26.3±0.3 

R1.2 20191817161514131211 

• 7CJ·:t?~1'7"?7.b./Block Diagram 

BA6212 

GND 10 
BA6212 

11 Voe 

e Applications 

Thermal printers 
Motors 
Relays 
Drivers for LEDs, etc. 
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il~iUllUD IC/ICs for Industrial Equipment 

• l@M:ll:k:iE~/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

~),!ii~!± Vee 7 v 

ff!gtlil:$1<: Pd 1100* mW 

IJ.if'F~ll~l!I Topr -25-75 ·c 

1¥#~1l~l!I Tstg -55-125 ·c 

n*i:ll1J'iUt louT 400 mA 

iii*i±l1J11tl± VOUT 14 v 

n*A.1J11t1± VIN Vee v 

• ~$1811Hllllt~/Circuit Diagram 

INPUT 

2-9 

R, 
7.3k0 

R2 
6.6k0 

02 

Fig.1 

• 11~tr.J4ijfi/Electrical Characteristics (Unless otherwise noted, Ta=25"c, Vcc=SV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

i±l1J~f0~1± 1 VoUT1 - 0.2 0.3 v I OUT =200mA, V1N=1V 

:±l 1J~f0~1± 2 VouT2 - 0.4 0.6 v IOUT =400mA, "1N=1V 

:±J1JIJ-?~)Jft 1 I OL1 - - 100 µA VIN =;3.6V, VouT= 12V 

o. 

SUB 

:±J1J IJ-?~)Jft 2 I OL2 - - 100 µA VIN =1V, VoUT=12V, VST =0.3V 

A.1J~)Jft llN - 0.5 1 mA v IN =OV, louT=OmA 

o-v«ii-A.1J~I± V1L - - 1 v -

J\1 v«Jt-A.1J~I± V1H 3.6 - - v -

e /(;JDf§IJ/Application Example 

+5V 

11 

S.T.A.1J 

2 19 
~foj 

3 18 

4 17 

:A.1J 5 BA6212 16 

6 15 

7 14 

8 13 

9 12 

10 

Fig.2 
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12-19 ff 
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il~l!fim IC/ICs for Industrial Equipment BA6212 

• -~~~ttdUJ/Electrical Characteristic Curves 

~ 
~ --600 ,_ 
z w 
oc Vcc=5V 

~ 
Q 

,_ 
z w 

=> -4-00 "-;; 

~ 200 

,_ 
=> 
"-,_ 
=> -200 
0 

100 

20 40 60 BO 100 

DUTY CYCLE: (%) INPUT VOLTAGE. V1N(V) 

16 10 

Vcc~sv 

12 
> 
] 
w 
" .. 
~ ,_ 
=> 
"-,_ 
"' 0 \ 

\ 

I l 0 
0 0.8 1.0 

I\.. 
0 

0 0.2 0.4 0.6 

INPUT VOLTAGE: V1N (VJ STROBE INPUT VOLTAGE: Vsr (V) 

Fig.6 .A I-- a- :7"..\1.J~i¥tt 
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il~l!fi.ll.I IC/ICs for Industrial Equipment BA664 

BA664 6ch 7':11~ I'' 7 ~ J'\ 
6-Channel Large-Current Driver 

BA664t;J:, ?7/7'~1~- l'"~i:*;J-~. ?HtlH~8H 

~~t:t"?> d::? 1:mJ~ ~t.:IC1', .A:MUJttt~ ~- 1J '/ 

t- '/ t- 7'/::;-.A1Z J7v1 6191~.A. IJ 1'T 0 DIP14pin1' A 

1±11J tf*q l'iil-1Jl<ilt:1±1-r ~ '"t, ~~ ~~t"~ 'i!!i~~t: tJ? 

"t~':fT o 

The BA664 is an IC built in with clamping diodes, and 
developed for the purpose of reducing external compo
nents possibly. It is provided with 6 circuits of Darlington 
transistor arrays with input resistors. The device is 
housed in a 14-pin DIP package with inputs and outputs 
grouped for easy mounting. 

•M* 
1)6191~~-•J/ I-/ t-7/::.i'.A1ZJ"v11'd!>?>o 

2) 100mA Max.O)~}M 1'"71 :11fRTli~o 

3) .Al±l1J1J"*q-1JjA)t:1±1n'-r, ~~ ~~T~ 'o 
4) MOS 1Ctii!i61'~9o 

5) ~)Jlfti!Jtij$1f:k~~\o 

6) A 1JiitG:38V,lf:l 1JiitG:27Vt ~iitG:1' di>?> o 

7) ~1.ltt~ r.i 1'71:;ffflO)?7'/7' ~ 1 ~ - 1'1J"l:*;Jil ~ 

·ti. ""(~\{Jo 

•m~ 

/\/"'<''.Jv./11'"1'"711< 

IJ v- 1'°711\ 

LED 1'711\ 

1MWi:-1Z 1'"711\ 

7/7'1'"71/\ 

• *~'1"$i~/Dimensions (Unit : mm) 

19.4±0.3 

14131211109 8 

~J! 

~d~=r~ ~,::, 
~ t2.54±0.3- ,0.5±0.1 u. 

•Features 

8.8±0.6 
15.24±0.3 

1) Six circuits of Darlington transistor arrays. 
2) High maximum drive current of 1 OOmA. 
3) Inputs and outputs are grouped for easy mounting. 
4) Directly connectable to MOS IC devices. 
5) Large current amplification factor. 
6) High input and output withstanding voltage (38V and 

27V). 
7) Built-in clamping diodes are provided to enable the 

drive of inductive loads. 

• Applications 
Hammer solenoid drivers 
Relay drivers 
LED Drivers 
Small motor drivers 
Lamp drivers 
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ilMl!ftJD IC/ICs for 1.ndustrial Equipment BA664 

• :11J·y~1!'1'7~7A/Block Diagram 

,. 

• ~=t!IBllHIJilta'!l/Circuit Diagram 

14 2 13 3 12 4 11 !; 10 6 

• .eM•*lE:t!/Absolute Maximum Ratings {Ta=25"C) 

Parameter Symbol Limits Unit 

-~-ff Vee 27 v 
:::iv?:$1'8)ll! le 100 mA 

J..:tnlllffillitff CiEl v+ 38 v 
J..:h•=fitff (:ft) V- -0.5 v 
FF!ft!tlil~ pd 550* mW 

ibf'~iJUlCllll Topr -25-75 'C 

ilH'fii.JlCllll Tstg -55-125 'C 

• tHtfro*itt/Electrical Characteristics {Ta=25"C) 

Parameter Symbol Min. Typ. Ma)(. Unit Conditions Test Circuit 

ii!ffl•ffCllll (W:hl Vee - - 20 v - -
W:h 1J-?11)ll! IL - - 100 IJA Ve =20V, VIN =OV Flg.5 

:::iv?:$1~~flff VeE(sat) - 1.4 2.2 v I OUT=75mA, V1N =17V Fig.8 

J..:hll)ll! I 1N - 0.6 1.4 mA VIN =35V, louT=OmA Fig.6 

11'1'1'-1' 1J-?•iit lo - - 100 1-1A VR =20V Fig.7 

11' 1 * - l'li1.i!AJ•ff VF - 1.2 - v IF =75mA Fig.9 
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J°l:~l!HJD IC/ICs for Industrial Equipment 

• 'l~fr:l~ttdbjl/Electrical Characteristic Curves 

120,-,----,-,--,----,-~~~~~~

~ f----<f---.;-----!-----!-----+-----+---l----l-6l~~~~~ 
~ 11x: T•~75tt1l' 
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~ l\ 
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§ 40 ~ 
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~ 20 ~ 
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w 

28 
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Q. 
I
=> 
0 
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\ 

4 w 
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Fig.4 .At±:l:IJ1i¥11 

• illlJ~IEili&181/Test Circuit 

J 
Fig.5 

BA664 

Fig.6 
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J'l:~flftJD IC/ICs for Industrial Equipment BA664 

OB 

INPUT 

1 
Fig.8 

• Jif;JJ.l~J/Application Example 

460 

Vee 

-.... 
I 
I 
I Jil.f.i 
I 

.X:f----::.:T_J 

Fig.10 

Fig.9 

i:t: illi•ttlil.fol~ f'71""f-V-91::~1;t Fig.100)J:-')';:~~l.,:l:Tc 

(Spin l;tfiil!Vcc l::!i'il>l:T 9;: I::) 
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,-mM:l!ftJJ.1 IC/ICs for Industrial Equipment BA6256 

BA6256 6ch 7':lU!it I'' 71 I'\ 
6-Channel Driver 

BA6256i;J:, 6181~~.A.IJO)flt~f:E, *~5litf''71J\7}, flt 

~f:EIJJfi;O)~!i'O)LED, 1; v-, '.) v./ 1 f'·~c·O) F7 

1 J\ffl i:~nt [., ( ~' :t: 9 o 4~i:, A:h~5littf5 µA (Typ.) 

t1J'tl < CMOSO)~iJl F711\!:~f'.i.007:9 o 

BA6256 is a low-voltage and large-current driver incor
porating 6 circuits, which is designed for drivers of 
LED, relay, solenoid, etc, in the low-voltage operating 
devices, In particular, it is most suitable for the direct 
driver of CMOS because input current is as small as 5 
µA (Typ.). 

• *i:& 
1) tf:l:tJ~)Jit400mA;t: l'O) F71 '7'fliiJfig-('· &> .Qo 

2) :A I-- i:J - :7'~-Ti;f ~ o 

3) A:fJ1 / ~-$''/.Aff~~\o 

•Features 

1) The IC can drive devices of a maximum output cur
rent of 400mA. 

2) Equipped with strobe pin. 
3) High input inpedance. 

• :7' O 'Y ? 111' 7"? 7.b./Block Diagram 

• ~~-t~ll!il/Dimensions (Unit : mm) 

19.4±0.3 

"1:3] 
12345678 A 

1 

g[~Fl=~=r~ /8fl", , ~~L I 0.5±0.1 LJ 9.3±0· 
~ 2.54±0.3 

17.78 ± 0.3 8'8 ± 0·6 

• Jf:B.t 
J\/v'.Jv./1 FF71J\ 

IJ v- F71 J\ 

LED F711~· 

• Applications 

Hammer solenoid driver, relay driver, LED driver. 
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;m••u.m IC/ICs for Industrial Equipment 

• ~SISIBll&«Jiltm!l/Circuit Diagram 

OUTl OUT2 OUTJ OUT4 

Vee 
15 14 13 12 

16 

R, R, R,, R,. 

o, o. o. o .. 

ONO 

INl IN2 IN 3 1'4 

• .e~:&:;k:~-/ Absolute Maximum Ratings {Ta = 25°C) 

Parameter Symbol Limits 

ilil!i!ilEE Vee 11 

ff!gftl~ pd 1350* 

A:t.r~EE~I! V1N -0.5-Vce 

:±l:htllllf lo Max 450 

tif"Fiilll~I! Topr -25-75 

1*1'.f:iilll~I! Tstg -55-125 

OUTS 

11 

R,, 

o .. 

INS 

Unit 

v 
mW 

v 
mA 

"C 

"C 

R,. 

o .. 

IN6 N.C. 

OUT6 

10 

ST. 

BA6256 

Rl .• ,9, 13, 11.21 =25kO 

R2 ,6. 10, 14, 18, 22=lOkO 

R3. 1, 11, 1s. 19, 23=4880 
R4 ,8 .12.16,20,24=6kO 

R25, 26, 21, 28, 29, 30d4Qk0 

• ttHtmJ~ti/Electrical Characteristics (Unless otherwise noted, Ta=25't:, Vcc=6V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

fffflilEE~WI Vee 3 6 10 v - Fig. 3 

"1 v~JvA:hfiEE V1H 3 - - v louT~200mA, 1 l§li§(f)h0Nlllf Fig.3 

a-v~JvA:tJaEE V1L - - 1 v louT~100 µA, 1 l§)il\(f)hONJf.¥ Fig.3 

:±l :hf.1"1llEE VeE (sat) - 0.6 - v louT=400mA; 1 l§lil\(f).fi.ONl!lf Fig. 4 

:±l:tJ•lllf (1 l§IB3) louT - - 400 mA - -

A:tJalllf l1N - 5 - µA louT=100mA, V1N=6V Fig.5 
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~~IHiJJJ IC/ICs for Industrial Equipment 

• 111l\lr.J!fi¥tidUJil/Electrical Characteristic Curves 

1600 r----+-----t-----t-----t-----j 
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AMBIENT TEMPERATURE: Ta ('C) 

• illlJ:iEl§l~~/Test Circuits 

> 
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z 
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~ 
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"' II 
z 
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IN 

IN 
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Vee 
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(I pin~OPEN) 

I OUT 

Vee 

IN 
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GND 

VI H 

VrL (lpin~OPEN) 

RDNIR 

4{) 60 

DUTY CYCLE:(%) 

I ouT =100mA 

Fig. 3 

I ouT =400mA 

VcE(sat) 

Fig. 4 

220 

Fig. 5 

BA6256 

6 !ililll"l~ll!~ 
ifli.!&l- 1 Hzt.lJ: 
Ta=75°Cl-:.l"'F 
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11E•llBJf:l IC/ICs for Industrial Equipment BA6257 

BA6257 7ch *fl51it 1''71 J~ 
7-Channel Driver 

BA6257';t, 7@R&.A •J 0)~$.l'WJ"I) / 9/\/""<''./v./1 F 

1''71J\'"(:'9 0 MOS IC:IJ• i:.ii!!tt 1''71-f'"C:' ~ .Q J:? kfJ 

1/1::"-~/A.:IJf~<. '77/7"~i1::t- Fii*J~t.,, 

DIP16pin.A ~J l"~~ t.,,-~9~ '*14~t [., ·n '* 9 0 

The BA6257 is a 7-channel hammer solenoid driver for 
printer of the electronic calculator. Input impedance is so 
high as to be drivern directly from MOS IC. It is built-in 
with clamping diodes, and housed in the DIP 16pin pack
age, thus enabling to be mounted easily. 

-~~ 
1)7@1~11'-IJ/ I-/ t-7/V'A.9J7v1N1>Go 

2) 1 OOmA Max.O)~)jiE I'' 71 7' ifiiJf:jg c· if.> .Q o 

3) MOS ICC:o:>ii!!*tiiillm't'&>.Qo 

4) .A1Jilli!±38V, t:l:l 1Jilfill±24V t~iitl±'"C:' if.> .Q o 

~~~ttAMF717ffl0)'77/7"~1::t-Fil*J~t., 

e Features 
1) 7-circuit Darlington transistor array. 
2) Possible to drive 100mA Max. current. 
3) Directly connectable with MOS IC. 
4) High withstand voltage: input 38V, output 24V. 
5) Built-in with clamping diodes for driving inductive 

load. 

• mlt 
J\/"'<''./v.11 Fl''71J\ 

iJ v- F71 J\ 

LEDF71J\ 

e Applications 

Hammer solenoid drivers 

Relay drivers 
LED drivers 

• j'f.ff~-t"~~/Dimensions (Unit : mm) 

19.4±0.3 

~~] 
"' 1 2 3 4 5 6 7 8 ~7.6±0.3 

· ooL "' 
~[~l~·r-~t~ ~ '.:: ~ ~ ~~I ... ~ ~ ~ t 10.5±~.1 LJQ.3±

0
·' 

N. 2.54±0.3 

"' ~7.78±0.3 8·8 ± 0-6 

• :ta·;171t"171"7.L../Block Diagram 
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il~l!HJll IC/ICs for Industrial Equipment BA6257 

• ~$1811&"'/ilt~/Circuit Diagram 

16 15 14 13 12 II JO 

P-f • fl 
~ 

O,. ,Ell 

R, 25kl1 , R, 2Sk0 , R3 2kl1 I 
F 
7 
1' 
,~· 

• r!lM:ftl;;J;:~*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~~~a: Vee 24 v 
~:gm9': pd 500* mW 

ihf'l'i~IU'Bl!I Topr -25-75 "C 

1¥tt:l~IU'Bl!I Tstg -55-125 "C 

:::Jl_,7 :$!~mt le 100 mA 

.A.:tJ~II:i'Bl!I V1N -0.5-38 v 

• -~~~'Ii/Electrical Characteristics (Unless otherwise noted, Ta = 2s·c, Vee = 20V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

~ffl~II:i'Bml ( :±1 :tJ) Vee - - 20 v -

:±\:tJ I) - 7~mt IL -· - 100 µA Ve =20V, V1N =OV Fig.1 

:JI_, 7 51 ~fa~a: 1 VeE(sat) - 1.4 2.2 v I OUT =75mA, V1N =17V Fig.2 

:JI_, 7 :$1 ~fa~a: 2 VeE(sat) - - 2.2 v I OUT =75mA, VIN =8V Fig.2 

.A. :tJil[in! I JN - 0.6 1.4 mA louT =OmA, VJN =17V Fig.3 

:11' ;t - F IJ - 7 ~int IR - - 100 µA VR =20V Fig.4 

:11' ;t- FJll!tnl<il~II: V1N - 1.2 - v IF =75mA Fig.5 

• iJ11J~1811&~/Test Circuit 

IN IN 

Fig.1 Fig.2 
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il~l!ff 1'1 IC/ICs for Industrial Equipment 

l VIN 

Fig.3 

IN 

Fig.5 

e il;~IY-J~'lid:Ui/Electrical Characteristic Curve 

466 
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J°llttlft1'.1 IC/ICs for Industrial Equipment BA6139L 

7ch FL Jt) 1''71' /'\ BA6139L 
7-Channel Fluorescent Display Tube Driver 

BA6139UJ:, 7chO:>lt~,:lf;~;if-'lfffl ~71J'\1'9o 

l~·;t 'J"-~t;J:LF (7~IJ)16pinC', Al:f:l1J:lf~ql'ii]-1J[Rj 

1:1±l -r~ 'T, ~~ ~'\"'9~'1liciii1:1J? n '*9 o 

BA6130L is a driver for the 7-ch fluorescent display tube. 

·~ft 
1) 7 l§li&.A,IJ C'i11>?> 0 

2) iftHEE:lf~~ 'o 
~~#H•tt~~~~~-~~1~~~~~1'~?>o 

4) LF16pin/~·;t ?"-V"1' Jt1111J-~1J:li 7 .A1J C:GND, 1t!in:lf 

7 l:f:l1J C:VccttJ?n'?>f.:clt>, ~~.7.~-.7.:lf1Jq~ <, 
9HlBllic"*:lf P.fi!IU: tJ ?> o 

•Features 

1) 7 circuits are built-in. 
2) High withstand voltage. 
3) Discharge time constant can be set freely using an 

external resistance. 
4) The LF16 pin package in use with 7 inputs and 

GND in one side and 7 outputs and Vee in the 
other side allows small package space and simple 
external wiring. 

• PilatS1911&*l£1gj/Circuit Qiagram 

(3) (!i) (7) (9) 

• *m-tii181/Dimensions (Unit : mm) 

(11) (13) 
1(16) 

(15) 
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l'i:iUlff ffl IC/ICs for Industrial Equipment BA6139L 

• ~Mil:k:iE:~/Absolute Maximum Ratings (Ta= 25°C) 

Parameter Symbol Limits Unit 

•1~•EE Vee 35 v 
~gfijl~ pd 500* mW 

Jii:k:±l:ti•mi louT 15 mA 

Jii:kJ.:tJ•mi i1N 5 mA 

jiJ f!'i.!lltfrl I!! Topr -20-60 oc 

f:li1::ffi.!il.ltfrll!I Tstg -55-125 oc 

• fl~B9~tt/Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vee = 24V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

i!Jf'F•EEfrll!I Vee - 24 30 v Ch 1-7 

/\1 v/'(Jv.A:tJ•EE VoH 22.7 23 - v l1N=-250µA, RL=2.3kQ, SW1-?; ON, Ch 1-7 

i:i- v-"'·11-J.:ti•EE VoL - - 1 v l1N=OµA, RL=100kQ, SW1-7; OFF, Ch 1-7 

:±l:tl'ilti* louT 10 - - A l1N=-250µA, Ch 1-7 
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~••nm IC/ICs for lndustrical Equipment BA155CH-2W 

BA6155CH·2W 

* Hf 1 :t- I'" t 1~~~JlrelllU'.17 ·:.<1t::•M ld.: 7 :J 

1llvl±l1JM~J't IC ~To ~Jlrelft3fJ: ~';::IC ':iR*6RJf!E 
~TO)~, reli&tal£0)fll'i~1t,:iii~~T o 

•M~ 

1 ) ~ .1 ~ ·~ i' i' IJ :fireli3~-

2) ~~Jl 

3) ti1~~i!ii~~~l!1f$:\,\ 

4) LSTIL, TIL 1: iR*6RJfm 

7C-t?/-ft 
Photo sensor 

• ~M\tilli!n/Dimensions (Unit : mm) 

GND 

D 
OUT v •• 

D D 
1. 1.20mm .1 

7·'J7'-tt1-:J.' 1.20X1.20 (mmXmm) 

l~·'J r-tt1 :A 0.15X0.15 (mmXmm) 

l~·'J I'll!~ (Jl!~lfl!~lif- ''J /cp1i:..' .!!!.'ID:: ~ m) 

:gifll; XJ!!~ Vil!~ 

Vee 440 -440 

GND -440 -36 

OUT -440 -440 

•{l(!~fij;:~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

•i.ii!'IEE Vee -0.5-17 v 

l:ll:t.Jtl~ lo 20 mA 

tif'FH Topr -25-85 ·c 
1*:(.:fll Tstg -40-125 ·c 

• :llH'HIJf1:~-<*/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. , Typ. Max. Unit 

•iti!•EE Vee 4.5 - 17 v 

l:ll:t.Jtll~ lo - - 16 mA 
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il~l!HJti IC/ICs for lndustrical Equipment BA155CH-2W 

• ilmtf..l7C~l'f.J~tt/Electrical-Optical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

o- v/'\'Jvtf1tl~EE VoL - 0.15 0.4 v loL =16mA, ILED=OmA 

/\{ v/'\"Jvti:1tl~EE VoH 3.5 - - v ILEo=15mA 

o- v«Jv1#~~)Jlt lccL - 1.14 5.0 mA ILEo=OmA 

/\{ v/'\'Jv1#~~)Jlt lccH - 1.12 3.0 mA ILEo=15mA 

"L-+ H" 
iJ\<9~ LED O)Jlii/.HliJ~;)if 

A v ·:; :/ .:i. * -JI.- l'"at)Jli 
lvLH - 8 10 mA 

UH-L" 
ij\<-$7~ LED O)lj1Jfli]~)Jli 

Av·:;:/ .:i.*-Jv Fat)Jli IVHL 3 5 - mA 

l:A7 1J :/A lvHL/lvLH 0.50 0.65 0.90 - Ta=25°C 

"L--+ H" 1ii:!l'P#f'ai 
tPLH - 2 -

µs ILED=15mA 
/;(; 

RL =6800 
1§: Ta=25°C 

Pi!' "H --+ L" 1ii:lttn#f'ai tPHL - 3 - µs 

f'ai J:.~P#f'ai t, - 0.05 0.5 µs 

""f"~P#f'ai t1 - 0.05 0.5 µs 

A.ti" tfjtJ 

:)'(;ON "1 v/'\"Jv 

:)'(;OFF o - v«Jv 

Fig.1 
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i!i•l!Hltl IC/ICs for lndustrical Equipment 

• ill~~@~~/Test Circuit 

v,. 
t,=t,=0.01 ns 

Z,=500. 

• ~ -( ~ /?Iii/Timing Diagram 

470. 

470. 

470. 

A.1J 

r----- --- - --- - ---- - - --, 
I BA6155 I 
I I 
I I 
I 
I 
I 
I 
I 
I 
I 

~ 
'} 

I 

I 
I 

I 

6son 

I I 
I ' L--------- ---------.J 

Fig.2 

BA6155 ,_o_uT--0-----<>---<-

OUT 
BA6155 

---50% 

:~----

i I I . F ~ 
I ---------- -=±=-90%------VOH 
, I ! 

-.. -±----------~- I -----15V 
---"l-ii-1----------t~: .10% . VOL 

Fig.4 

RDHrn 

BA155CH-2W 

Vee 

JM • ~ 
fi 
ffl 

GND I 
t-:' 
7 
1 
I~ 
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~~l!ftlf:J IC/ICsJor Industrial Equipment BA6250/BA6250F /BA6251 /BA6251 F 

BA6250/BA6250F 7ch /_1-'J/ "/ "7/~~~Yv1 
BA&2S1 /BA&251 F ~:;:;snnel Darlington Transistor 

Z: O)IC'i, 7ch0) I- 7/:JA:$1J7v1 l'9 o ~;!ft:, VTRf.i; 

cO)-x1:::i::,...iSJlt~1c,3rn~1cr .. i0)1 /:$1-7 i-Afflt:, 

db 7a> t.' ';!:LED~ f.O)fjf~)MO) F71 :7'ffll:~~l'9 o 

The BA6250/BA6250F/BA6251/BA6251F are ?-channel 
Darlington transistor arrays. They are especially suitable 
for interfacing between microcomputer unit of VTR and 
each IC, or between I Cs, and also for driving low-current 

device such as LED. 

·~:lit 
1) ifij;ffE;lf30V(Max.) C:~t.' 0 

2) tf:l:1:J~)fit;l.f20mA Max.(V1N~3V)l'ilb7a> 0 

•Features 

1) High withstand voltage (30V Max.). 
2) Output current is 20mA Max. (V1N ~3V). 

• p:j$@iHCJ&~/Circuit Diagram 

BA6250/BA6250F 

BA6251/BA6251F 

• 91-ff~V~~/Dimensions (Unit : mm) 

BA625'0/BA6251 

19.4±0.3 

~~]~ 
1 2 3 4 5 6 7 8 7 6+0 3 

~[~plc-~=ri ~~ 
v, C\lt= ~ . -k 01 

,... $ t I 0.5±0.1 LJ o.3± . 
~ 2.54±0.3 . 

17.78 ± 0.3 8•8 ± 0·6 

BA6250F/BA6251F 
10.0 ± 0.3 

"' 0 
+I 
C\I 

'° m(~~~·::~Ji 
12345678 

;MFlr""""i 
0 1.27±0.2 0.4±0.1 

"'I--- ~ 
~t/E3\=f~ 

JLo.3Min. o 

• ·j" Cl ·:1 "J ~ 1J77· 7 A/Block Diagram 
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1"1~11Hm IC/ICs for Industrial Equipment BA6250/BA6250F /BA6251 /BA6251 F 

e ~M:l&:=*:~*3/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~ibf.'ll[EE Vern 30 v 

ff~tlt!I<; pd 500 * mW 

lbf'Filfi\.lll'Bllll Topr -25-75 'C 

1~H'.'filfil./ll'Bllll Tstg -55-125 'C 

.A.:h~EE V1N 30 v 

tl:l:h1li:lilt lo Max. 30 mA 

• 'l~rr.J~ti/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Vee =12V) 

Parameter Symbol Type 

BA6250/BA6250F 
tl:l:h~ilili~EEl'Bllll Vo 

BA6251 /BA6251 F 

BA6250/BA6250F 
'1 v-"Jv.A.1J~E£ V1H 

BA6251 /BA6251 F 

BA6250/BA6250F 
-v-"Jv.A.1J~E£ V1L 

BA6251 /BA6251 F 

tl:l:h'il!:EE VouT BA6250/BA6250F 

ti:l:hill!!ifD~EE V CE(sat) BA6251 /BA6251 F 

BA6250/BA6250F 
i±l:h~lilt I OUT 

BA6251 /BA6251 F 

BA6250/BA6250F 
.A.1J~mt I IN 

BA6251 /BA6251 F 

ti:l:fJ I) -"7~JM IL BA6250/BA6250F 

• j)l~~IHl~i81/Test Circuits 

BA6250/BA6250F 
BA8251/BA8251F 

GND 

Fig.1 

Min. Typ. Max. 

- 12 28 

- 12 28 

3 - -

2 - -

- - 0.6 

- - 0.3 

- - 1.4 

- 0.3 -

- - 20 

- - 20 

- - 0.6 

- - 0.6 

- - 1 

lour 

Unit 

v 

v 

v 

v 

mA 

mA 

µA 

Conditions 

-

-

I OuT=20mA 

I OUT~1mA 

louT;-;;10µA 

louT~1oµA 

I ouT=20mA, V1N=12V 

I ouT=1 OmA, V1N=12V 

V1N~3V 

V1N~12V 

I ouT=1 OmA, V1N=12V 

I ouT=1 OmA, V1N=12V 

v cc=28V, V1N=OV 

BA8250/BA8250F 
BA8251 /BA8251 F 

~~-..o-l_N_,1-7 1 UNIT 10-16'1-'0:..::U_:_T~-< 

GND 

Fig.2 

l\DNm 

Test Circuit 

Fig.1 

Fig.1 

Fig.2 

Fig.1 

Fig.1 

Fig.1 

-

l 

473 

I 



iilUiHJD IC/ICs for Industrial Equipment BA6590S 

BA6590S i?/ ""a.=? .A~ /~7 I-.Alt.l IC 
IC for Centronics Interface 

BA6590Sl.t, If'./ ::i /~ <':: /1) /; ffltiJC"t 9 { /; -

7z-Affl0)~~~/~o=?Att~~~~~T~ij, 

7-;~f~ffl0)81::·;.i ~D-F/F, /f'.)::J/-/IJ/;raJ 

O)::J / ~O-JL-Fa~O)D-F/F, 1<·;.i 7 7' (;t-//::J v? 

; 1±1:t.J f~t>l tJ• i;,mi;X ~ n n' *-to ~ffliiiEUeim1.t, 

TTLI::* t.>-tt T 4.75-5.25V <'::ti:? T ~' ;!: "9 o ;!: t.:.Al±I :t.J 

v-"'JL-ti TTLv-"\JL- <'::ti:"? T~' * "9 o 

The BA6590S is an IC for interface that connects a per
sonal computer and a printer, developed based on the 
centronics specifications. It consists of 8-bit D-F/F for 
data reception, D-F/F for control signal between a per
sonal computer and a printer and buffer (containing open 
collector output). 

• M:i: 
1) ~ / ~ 0 =. 7 A 1±~0) { / ; - 7 I - A I::~,~ ti: fljj~ 

f "9-"'TP3i!l! ~ n '9o 

2) .Al±l:t.JO)~flv-"\JL-1.tTTLv-"\JL-~il!> 9o 

3) ~ffl~l.Uelm l.tTIL <':: fiiJ t;5V±0.25V~ ii!> 9 o 

4) ~ .i IJ / 7 DIP42pin0)/~·;.i 'r- ::JO)t.: lit)~ Ar(-A1t 

tJ>'RJjj~~il!> 9o 

* ~ / ~ 0 =7 A···/IJ ;.;; <'::..t{it~~ (/ 1) ;_,; f~Hlll 

"99~-:::i/~.i-;~)ra!0){/;-7z-A0)1~ 

~"to~/ ~o=7AO)~~l.tCENTRONICSttl::aH~~ 

T~'*°t (Table 1 #!lff)o 

• .llllt 
*~/I);_,; 

(-tf-x JL-, I" ·;.i ~. 1' /7::; z ·;.i ~~) 

• ~~-tiii~/Dimensions (Unit : mm) 

~ 1 21 
0 

•Features 

1) Built-in with all the functions required for interface 
with the centronics specifications. 

2) Logic level of input/output is of the TTL level. 
3) Used voltage range is 5V±0.25V equal to that of TIL. 
4) Space can be saved because of employing a shrink 

DIP 42pin package. 
* Centronics .... One of interfaces between a printer 

and a higher rank equipment (an equipment to 
control a printer: computer, etc.) The centronics 
was named after CENTRONICS, INC. (See Table 
1.) 

• Applications 

Various printers (Thermal, dot, ink-jet, etc.) 
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i!U1~1!ff Jll IC/ICs for Industrial Equipment 

• 7·0·y"JJf1' Y?7.L./Block Diagram 

BA6590S 
R~6.8kil 

DATA OUT 2 

DATA OUT 3 

DATA OUT 4 

DATA OUT 5 

DATA OUT 6 

DATA OUT 7 

DATA OUT 8 

OUTPUT CONTROL 

PAPER-END 

SELECT-IN 

AUTO-FEED-XT 

INPUT-PRIME 

CB 

e ~MB:*~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~i.!f.11i:EE Vee 7 v 

f-f;1i!:ti~ Pct 700 * mW 

lllf'Fjg!lnl!I Topr 0-70 'C 

1Jr<i.fjg!lnl!I Tstg -55-125 "C 

.A.:tJ~EEnl!I V1N -0.3- 7.0 v 

• tl~Jl9~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =SV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

ili!i!llEE Vee 4.75 5 5.25 v -

ifl•ilmt lee1 - 30 50 mA OC=L,:i:.A.:tJL. Vee=5V 

)fl.~illt lee2 - 30 50 mA OC=L,:i:.A.:tJH. Vee=5V 

)fl'i'.~illt lee3 - 30 50 mA OC=H,:i:.A.:tJL. Vee=5V 

)flftilillt lee4 - 30 50 mA OC=H.:i:.A.:tJH, Vee=5V 

t\1 v-"Jv.A.1:J~E£ V1H 2 - - v 10pinP...(9j.O):i:.A. :tJpin 

ci- vA:'Jv.A.1:JilE£ V1L - - 0.8 v 10pinP...l~~O):i:.A. 1:J pin 

RDNrn 

BA6590S 

Test Circuit 

-

Fig.1(1) 

Fig.1(1) 

Fig.1(1) 

Fig.1(1) 
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J!l•flHJD IC/ICs for Industrial Equipment 

• •U1t~H/Electrical Characteristics (Unless otherwiu noted; Ta>=25'c, Vee =5V) 

Parameter 

Ufal.7.v·;.<~3Jvt-'fi 

1l1i!OiJ.Av·;.<~3Jv t--.H 

l::.A7'J~.A-~ 

/\1v-"'JvA1J•illl1 

/\1v"\'JL-A1.Jflilli:2 

CJ- v-"'JvA1.Jililt 1 

CJ-v'\:'JJ..A1.J'.iilli:2 

/\1v-"'Ml:l1.Jt~1 

/\1v-"'Ml:l1J~~2 

"1v'\:'JJ..tl:l1.Jfl~3 

CJ - v'\:'Jvl±\ 1.1'11~ 1 

CJ - v'\:'Jvl±\1.1'11~ 2 

/\11;..-f::'-:$(;..-;i. 
v'\:'JJ..1±\1.J'llilli: 

/\11;..-l::'-:$(/.A 
v'\:'Jvl±I :t.Jtilli: 

*1: 2 9, 18-20pin 
*2: 11 ,26-31 ,33pin 

Symbol Min. Typ. Max. Unit 

Vr+ 1.4 1.6 1.9 v 
Yr- 0.5 0.8 1.1 v 
Vr+Vr- 0.4 0.8 - v 
l1H1 - - -600 IJA 

1 tH2 - - 20 µA 

l1L1 - - -1.3 mA 

ltL2 - - -0.4 mA 

VoH1 2.4 3.1 - v 
VOH2 2.7 3.4 - v 
VoH3 2.7 3.4 - v 
VoL1 - 0.35 0.5 v 
VoL2 - 0.25 0.4 v 

lozu - - 20 IJA 

lozL - - -20 µA 

*3: 34-41pln *5: 12, 14-17pln 
*4:24,25,32pin *6:23pin ( 6.BkO pullupf<tbP) 

Conditions 

10pin 

10pin 

10pin 

Vee =5.25V, V1=2.7V, *1 

Vee =5.25V, 10pin, *2 

Vee =5.25V, V1=0.4~. * 1 

Vee =5.25V, 10pin, *2 

Vee =4.75V, loH=-2.6mA, *3 

Vee =4.75V, loN=-400 IJ A, *4 

Vee =4.75V, loH=-200 IJ A, *5,6 

Vee =4.75V, IOL=12mA, *3 

Vee =4.75V, loL=8mA, *4,5,6 

Vee =5.25V, V1H =2V, *3 
Vo=2.7V 

Vee =5.25V, V1H =2V, 
*3 

Vo=0.4V 

e llJi.~~1!/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =SV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

STROBE}..1J il(fflllti tsr 0.5 - - !JS -

-T-? 1±11.llli!~r.i tPLHST - 0.6 1.2 !JS STROBE-+DATA OUT 

-T-? 1±11.Jlli!~ro11 tPHLST - 0.6 1.2 IJS STROBE-+DATA OUT 

7'-? 1±11.Jlli!~llll tpzH - 50 85 ns OC-+DATA OUT 

7'-?l±l:t.Jlli!~flll tPZL - 50 85 ns OC-+DATA OUT 

-T-? 1±1:t.Jlli!~r.i tpHz - 70 110 ns OC-+DATA OUT 

-T-? 1±1:t.Jlli!~r.i IPLZ - 70 110 ns OC-+DATA OUT 

BUSYl±l:t.Jlli!~r .. i tPHLBU - 0.7 1.4 IJS STROBE-+BUSY 

BUSYl±\:t.Jlliii~roll tPHLP - 0.4 0.8 !JS PRE-SET -+BUSY 

BUSYI±\ 1.Jlli!~rll'I tPLHe - 0.6 1.2 IJS CLEAR-+BUSY 

BUSYl±l:t.lli~rol:I tPLHB - 0.8 1.6 !JS PRE-SET -+BUSY 

BUSYl±l1.Jlli!~rdl tPHLB - 0.6 1.2 IJS CLEAR-+BUSY 

BUSYl±l1JlliiE~llll tPLHeL - 1.0 2.0 IJS CLEAR-+BUSY 

BUSYl±l:t.Jlltt~rdl tPLHSB - 0.8 1.6 !JS SEL.BUSY-+BUSY 

BUSYl±l:t.Jlli!~flll IPHLSB - 0.65 1.3 IJS SEL.BUSY-+BUSY 

BUSYl±l:t.Jlltt~rdl tp·u A. - 1.15 2.3 IJS ACK-+BUSY 

BUSYl:l:l 1J lltt~llll tPLHTB - 1.1 2.2 !JS STROBE-+BUSY 

1 ;..-1(-1fJ1i!ll(fro11 tPLH - 0.4 0.8 IJS -
1//~-1flli!~ll!I tPHL - 50 200 ns. -
/~·)'7J7lill(flll tPLH - 0.45 0.8 IJS -
/{•;.< 7 y)Rfiill(f!ll'I tPHL - 100 200 ns -
CLEARHJv.Ali teL 210 - - ns -
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Test Circuit 

Fig.1(b) 

Fig.1(b) 

Fig.1(b) 

Fig.1(a) 

Fig.1(a) 

Fig.1(a) 

Fig.1(a) 

Fig.1(d) I 
Fig.1(c) 

Fig.1(c) 

Fig.1(d) 

Fig.1(c) 

Fig.1(e) 

Fig.1(e) 

Test Circuit 

-

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-

-
-
-
-
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;;~•B.m IC/ICs for Industrial Equipment BA6590S 

pin No. j~~~fll' 

1 STROBE 

2 DATA 1 

3 DATA 2 

4 DATA 3 

5 DATA 4 

6 DATA 5 

7 DATA 6 

8 DATA 7 

9 DATA8 

10 ACK 

11 BUSY 

12 PAPER END 

13 SELECTED 

14 NC 

15 NC 

16 SIGNAL GND 

17 FG 

18 +svoc 

e iJ!JJ~@i&~/Test Circuit (DC) 

Fig.1(a) ltH, ltL 

Vee P. G 42 
10 

2 34 
\ \ 
9 41 

Fig.1 (d) VoH 1, VoL 1 

BA6590S pin No. pin No. j~~~fll' BA6590S pin No. 

10 19 TWISTED PAIR GND -
2 20 TWISTED PAIR GND -

--
3 21 TWISTED PAIR GND -

4 22 TWISTED PAIR GND -

5 23 TWISTED PAIR GND -

6 24 TWISTED PAIR GND -

7 25 TWISTED PAIR GND -

8 26 TWISTED PAIR GND -

9 27 TWISTED PAIR GND -

14 28 TWISTED PAIR GND -

12 29 TWISTED PAIR GND -

17 30 TWISTED PAIR GND -

16 31 INPUT PRIME 20 

- 32 ERROR 15 

- 33 SIGNAL GND -

21 34 NC -

- 35 NC -

- 36 NC -

Vee 
42 

~~---'10 13 

~--+----' 21 

Fig.1 (b) VT+, VT- Fig.1 (c) VoH2, VoH3, VoL2 

Vee 
42 

10 

34 
\ 

41 

Fig.1 (e) I ozH, lozL 

RD Nm 

P. G P. G 

10 

251----.....~ 

31 

331----'Ho----< 

Fig.1 ( f) Ice 1 ~lcc4 
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ii~11Hm IC/ICs for Industrial Equipment 

• JiC)ifl~J/Application Example 

®@ 

478 

'/ 1 fi. t-«"P'-*5l:O)fi~~SGtJ'FGC
:_,/-\' /J'\- I_, l (ff_~ 'Po 

SG 

RD Nm 
BA6590S 

BA6590S 
R~6.Bk!l 

Fig.2 

Fig.3 

RDNm 

BA6590S 
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J°l~tlff m IC/ICs for Industrial Equipment BA6590S 

CLER A ACK SELECT A FEED CB 

Vee Dul Oo2 Oo3 Do4 Do5 Do6 Do7 008 OC BUSY S_ BUSY S-ERA PE S-IN IN-PRIME GND 

0000000000000000000000 
42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23' 22 GND 

• llJfFfilt~ 

.f?tllili-TA.t:l:l1J1~'5-0)mtliE 

/ 

<::, 
' 

42 

2 
j j 

(1) DATA IN 1-8(2pin-9pin): 

7~/?~m~-?0)1~7~§&sa~7~§0)m'5-A. 

1Jlli/i-T£'_9 0 DATA 11.J'~l'f:il~, DATA 8:1J~·~_cf:il~1' 

9 o "H"l.'1~'5-:IJ~·:ff, "L"l.'1~'5~1'9 o 

(2) STROBE (1 Op in) : 

DATA 1-8f~JJ.iM>t.:dJO)A ·~ Cl-7· (ll"i]WJ) 1~'51'9 0 

(Fig. 9~!m) 

(3) PRE-SET (11 pin) : 

BUSY1~'5-f~jlfjlJB'iJ':i:? "J ~9.Q1~'51'9o 

(4) BUSY (12pin) : 

Z:. 0)1~'5-lf"H"O) c ~ ,;1:, 7 1) /? t:if~1~:;i"iifliW:lm1' iii> 

.QZ:.ci•Stt.Qm'51'9o"~O)c~~-?A.1JYiif~ 

1'9o 

(5) ACK-OUT (14pin) : 

~m~k~-?Y7~/?~~0)~ij~JJ.i~7~kz:.c 

20on @..,,... 
------1W- PE 

22 
LJJDTA114EF SLH-34VC 

20on @~ 
------IW- SELECT 

BA6590S []JDTA114EF SLH-a4VC 

20on @,,,..... 

Fig.4 

------IW- A CK 

[]JDTA114EF SLH-a4VC 

21 ~n @..,,..BUSY 

[]]DTA114EF SLH-a4 VC 

l•Stt.Qf~'51'9o 

STROBE,:M9 .QJiD~1~'5'l"9 o 

(6) ERROR OUT (15pin) : 

7~/?d~751/~-~. ~O)~I5-, 75-AO) 

~il"L"1~'5-t:l:l1Jo 

(7) SELECTED (16pin): 

7~/?0)~!mY~/51/&~~&1~~9.Qm'51', 

.f?t;< -;IJ-O)fHt': J: IJ 7? T 1' 7"'H"l:l'7?71' 7"'L"';: 

*:lE ~ :tl.:1:9 0 

(8) PAPER END (17pin): 

Jfj*ft:IJf~ < ~-:>t.: (:: ~"H"';:~.Q1~'51', :JEmtl:!ml.',;J:"L" 

1'9 0 

(9) INPUT PRIME (20pin) : 

7~/?~m~~f~i:?7~9.QkdJO)m~A.1Jllili-T1' 

"L"L'WWJ~;*;!ml: 1) i:? ·:; ~ ~ ;!: 9 0 
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J'm~llfiJfl IC/ICs for Industrial Equipment BA6590S 

• .Alfl:t.J~T-~$~1illilBI~ 

(1) DATA IN @n (2pin-9pin) 

Vee 

6.Sk!l 30k!l 

1.----10 

F/F 

15k!l 

Fig.5 

(3) f o:> 1t!J.A. :±l :t.J IBI ~~ 

a .A:hlB!n 74LS04~§* 

b I- -71'~-Ji,:±J1Jm~ 74LS04~§* 

c ;;f-7°/::J v 711 :±l:hm~ 74LS05~§* 

d DATA OUT 1- 8 74LS374~§* 

• ~JILl:.o:>)i:; 

(1) /1Jiz·;.i t-)...1J11pin*{il'iffl~l;tGNDA.iiC: L,Z< tC. 

(2) OUTPUT CONTROLYi/ii-T (33pin) ff"L"O) C: ~,DATA 

OUT(;t:±l:h ~ :h, "H"O) C: ~ J\ 11/1:::0 
- 5i' / 7- :±l:h ( 1-

717-7-1-) C fJ: IJ* 9 o 

(3) CKYi/ii-T (13pin) I;!:, STROBE}..;'JO) .11 7-"""<'- ~i' / i 

~<ll> .Qt.: <ll>o:>IHlnitt*7'C9 .QYifii-TT9 (:::i /7/-if~lo 

(4) CB Yi/ii -T (22pin) 1;1: BUSY (32pin) C: SELECT BUSY 

(30pin) i~-% t.fNAND-7 - I- I: :±l :h ~ ti. f.: C: ~ ~j:_ 9 .Q 11 

1~/~Xv~~.Ql:::-Ti~~l-9.Q~<ll)O)Yi/ij-=fT9o 

(2) STROBE}.. :h 

e AC~ttillU~f±ti 
( 1 ) }.. :±l :h )J.101~ 

Vee 

lk!l 

400.(l 

Fig.6 

Vee 

~---~-----------

1 1.5V 1.5V 
OUTPUT 
CONTROL : i OV 

I I 
I I I 

-----! 1 PLH !-- --11 PHL ~ 
: I ~---1'---~--------VoH 
: 1.5V 1 1.5V 

OUTPUT ---i1'---' ~-··VOL 

I 
I 

OUTPUT ---':c___, 
I 
I 

VOH 

1.3V 1.5V 

: ~---_,~--------VOL 
I I I I 
~ t PHL I-- ----1 t PLH f------

Fig.7 

. Vee 

TEST 1: 
POINT ;r,:1on 

DEVICE r }s1 
OUTPUT~sz 

lOOpF T {, 

TIT i51on 

OUTPUT 

CONTROL~ ~:: 
I : 

WAVEFORM) itPZL-j I I 

I ci = 4.5V ~IPLZ:;---5-1 :-lllJ-
V : j1 .5V S2: r.'I 

I I 
I I 
~tPZH~ 1-tPH?'.--j 

Sl:llll ~ i1.5V Sl:llll 
~-~-~~-"'=OV , ____ s_2_: M-'-

WAVEFORM2 

Fig.8 
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i'IM•Bm IC/ICs for Industrial Equipment 

PRE-SET~--------------! '------
CLEAR 

STROBE ~---, ----....... ~----+-------

PRE-SET 
CLEAR 

SELECT BUSY 

ACK 

BUSY 

11-----+l 

:1 \1 
11 II 
II II 

--...l l tPHLBU -l I tPLHC 

ftDHIR 

l'-,------
11 
11 
11 
11 

_J ~-HL_P 

BA6590S 

I 
I 

I 

481 



·;11t•HJD IC/ICs for Industrial Equipment 

'BA9101/BA9101B 
·BA9101S 

BA9101/BA9101B/BA9101S 

8 e' '/ "~Q{J:t&m A/D :J /I~ - ; 
8-Bit AID Converter 

• *~-t>i181/Dimensions (Unit : mm)· 

8A9101/8A91018/8A9101Sli, ~~-~. ? O "J? 

t l*lill ld.: 1 T ·:; 7' 8 t: ·:; ",;; / 1) ~ ·:;? A/D-=i / Jf.- ~ 

~"to ~:il!;ihf'l='.:i;t, 9~f;tttf!~1:J$i:IH~~t V~-ttlvo 

1±11:Ji;t, A IJ -.A7-- t-ff~~tt.i:?T:fslJ' 7-~([)H.A 

71/~~~"t9~tW~8e"toek, .A~-t-. 7-
~([)~ij~h. ~m?o~?([)~1~/?t*llfl-=i/t

o-Ji..-ta ~ e: ti~8 e-r o 

The 8A9101/8A91018/8A9101S are monolithic ICs 
consisting of an 8-bit AID converter. It includes a refer
ence voltage supply and clock, and operates with basi
cally no external active components. 

• !Mfi 
11 •~~jjji.? o ·:;?!*lilt([)~~ 1 :r ·:; 7'AID~m :to·:; 

?~N.191' 

2) 1±1;/J ;If A 1J -.A 7- t-ff~~~N., 9 t.: ~. /{;;,. 71 / t.: 

. iiU6~89o 
~v1-=i/t.i:~~~9. *llfl-=i/t-o-~wg~~~8 

9o 

4} /{{if--7iJ.Jf'!=;lfg~t.:~89o 
5) 9H!B? o "1? tfj!ffl~ 8 9 o 

6) -tz I- IJ /? ~ 1 J,.20 µs0 

7) J"t-o? ).1:J0-5V, ±2.5V0 

' 8) IJ .=. 7' IJ T 1' ',: ~ IJ, STD, 8, St.: ~H:fto 

•.Ill~ 

'it'ffii~JI 

~UH~. ffllltlltlti 
~Jl~t 

~fitlti 

BA9101/BA9101B/BA9101S 
26.3±0.3 

l22 21 20 19 18 17 16 15 14 13 1~1 

~~:::::::~Jrn 
1 2 3 4 5 6 7 B 9 10 11 

"' 

ci[~rtmmmn~=i~ 
ti "'C '° ;:'.: ~I I . 0.5±0.1 

'° -1 1-2.54±0.3 I 
25.4±0.3 (6±0.31 

A -1 ... 
n-

o.3±o.1 

I I 
B.B±0.6 

e Features 

1) Perfect 1-chip A/D conversion block, with built-in ref
erence power supply and clock. 

2) A 3-state output is used to allow direct connection to a 
bus line . 

3) Simple external control from such devices as micro-
computers. 

4) Easy bipolar operation. 
5) An external clock may be used. 
6) 2.5 µs Conversion time. 
7) 0-5V ±2.5V Analog input range. 

8) Classified by linearity (STD, 8, S} 

• Applications 

Speech processing 
Measuring and control equipments 
Thermometers 
Medical equipment 
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il~tlff JJ.J IC/ICs for Industrial Equipment BA9101/BA9101B/BA9101S 

• ~T-li*l~/Pin Connections • l@Mfil:;l;:::JE'.f&/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

'il.Ui!lif£(22pin) Vee 6 v 

li~lif£(1 pin) VEE -8.5 v 

ff:gm~ Pd 500 * mW 

ib1'Fi.!!llfBllll Topr -25-75 ·c 
1!H.fiAll.llfBllll Tstg -55-125 ·c 

BA9101 

• 'l~r.J!fi¥tt/Electrical Characteristics (Ta=25°C, Vcc=5V, VEE =-7V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

17::1-D ·'.7"A.1J'iil±fBllfl V1u - 5 - v - Fig.1 

17::1-D ~7".A.1J'iil±fBllfl 
Vis - ±2.5 - v - Fig.1 

(J(1;Y--:7) 

7' :t- a 7.A1JtlUit R1 2 3 4 kQ - Fig.1 

00000000-00000001 c::: ~1 l: 
Vo1 10.5 19.5 28.5 mV VREF =2.0V Fig.1 

9.Q.A1J'iil± 

11111110-1111111 c:::'1!'1l: 
VFF 4.78 4.98 5.08 v VREF =2.0V Fig.1 

9 {> .AtJ'iil± 

BA9101 - - ±0.5 - Fig.1 

IJ = 7' IJ T 1 BA9101B EL - - ±0.75 LSB - Fig.1 I7-
BA9101S - - ±1.0 - Fig.1 

'iii!i!'iil±4Mi PSS - 1000 - ppm FSRIV - Fig.1 

i.!!ll4i¥11 ATS - 100 - ppmFsRl°C. - Fig.1 

i! J-. IJ/?".91 /_,. ts - 20 30 µs - Fig.1 

1\1 '-'"'"Jv7'::/9 Jt,..A1J V1H 2.3 - - v - Fig.1 

a- v/'(Jv7:.i".9 Jt,..A.1J V1L - - 0.8 v - Fig.1 

f''j 9 J(,.AtJ.AtJ'ii'i111. I 1H - - 400 µA - Fig.1 

1\1 v/'(Jv7::/9JH!:\1J VoH 2.4 - - v - Fig.1 

a-v/'(Jt,.7:/.7-M!:\tJ VoL - - 0.4 v - Fig.1 

~*7 a·:; 7 p,i]i!li~ fcLOCK 400 - - kHz - Fig.1 

Ice - 15 22 mA - Fig.1 
llil~'ii'i111. 

I EE - 15 22 mA - Fig.1 

Vee 4.5 - 5.5 v - Fig.1 
ib11''iii!i!'iil±fBllll 

VEE -6.3 - -7.7 v - Fig.1 

2.005 - - v VREF jji]fljft:fitR=50kQ Fig.1 
IJ 7 }' V / 7-t±\tJ'iiJ± VREF 

- - 1.990 v VREF jji]flj~:fitR=OkQ Fig.1 
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l'm•l!HJJJ IC/ICs for Industrial Equipment BA9101/BA9101B/BA9101S 

• iJllJ~IBlll~/Test Circuit 

50K 

484 

lOKn 

Fig.1 

Vee! >J-7-t?·, eill!ll! 
500K0 

10Kn 

-VEE 

lJ 7 7l,..-/A 

lOKn 

5000 

-t?-t?' e j_~ ¢ VREF2.0V 

I 7- Ee TU/-m~M~lt--_-_-__ -_-_-_-_-_-_------==~~t\f"'tt"~- OV ~~ ~~I 

s3 on 

~6/\~7-
VREF 2.0V 
S1 on 

5 2 on 

53 on 

VREF 2.0V 
51 on 

S2 on 

s. off 

1<7L--Mll:l:J 

21 20 19 18 17 16 15 14 

;,•J7'Jvlt:l:J 

12 

Fig.3 

RDHRI 

ri----------iD lt:IJ::J / e J:l-Jv 
13 

x~'1:7 
1----~E.O.C 

11 



J'm~flfiiD IC/ICs for Industrial Equipment BA9101/BA9101B/BA9101S 

START 

E.O.C 

BIT I 

BIT 2 

BIT 3 

BIT 4 

BIT 5 

BIT 6 

BIT 7 

BIT 8 

OUTPUT 
CONTROL 

SERIAL OUT 

w-- --- --- -- ------ --- ---- --- -----..::r--i__ 

~ 

~- - -- - ---- - - -- - - - - - --- ______ l___j 

~·-----------------------TL 

~ 
~-------------------TL 

.~ 

Fig.4 

~----------------l__j 
~------------TL 

w ~--------l___j 
W1"---.TL 
S::d 

o.1µFI 

BA9101 
BA9101B 
BA9101S 

Fig.5 

RD Nm 

J"t-a 'FA.ti 7;; :$1 J(,tf:jtJ 

FS-LSB D71 1 1 1 1 1 1 1 Do 

FS-2LSB 11111110 FS 
1LSB=--

Y,FS 10000000 256 

1LSB 00000001 

0 00000000 

J"t-alfA.tJ 7:;/ :$1 J(,tf:jtJ 

-t(FS-1 LSB) D71 1 1 1 1 1 1 1 Do 

-t(FS-2LSB) 11111110 

0 1 0000000 
2FS 

1LSB= 256 

-1LSB 01111111 

-(FS-1LSB) 00000001 

-FS 00000000 

LED 
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J°i~tlfiJD IC/ICs for Industrial Equipment BA9201/BA9201F 

BA9201 
BA9201F 

81:::' '/ (-. 7 '/ 7-1'1° ~ DI A ::J /I~ - 9 
8-Bit D/ A Converter with Latch 

BA9201/BA9201Ft;t, ¥•~5.liiH!lll!§, J...tJ7- 9 7 "J 7-

IBll!H:i*J~l.,f.:, 17-·;1/8!::'·;1 l-D/A::J//~-91'9o ¥ 

-~~IBI-~. nn~~~C'l7t~~Ts~. ~-~G 

©¥•~~tMffl9~~tW1'8*9oA.tJ7-9©7'l 

7-IBIR~~~. ~~©DMfMffl9~~~~Af8&~m 

IOC9~~ ttJf"t'8*9o 

The BA9201 /BA9201 F are monolithic integrated circuits 
consisting of a complete 8-bit DIA converter including 
a reference voltage power supply and input data latch 
circuits on a single chip. 

• !fijjt 

1 J ¥•m~5JiH:: l*.I~ vn' ~ o 

2) J...fJ7-9©7 ·;i 7-~ll~f1! ~Ts fJ, ""<' 1 ::i / ~ t' 

"t'©::i:..- t-Q-JvfJ~·wat:"t'8~o 

3) i! I- IJ /? ;z 1 A500ns0 

e Features 

1) Built-in reference voltage supply. 
2) An input data latch is used to allow simple microcom

puter control. 
3) 500ns settling time. 

•m~ 
~tillU:Ri, i!ilJOO~:Ri 

7 :> 9Jv::t-71 ::t 

~T-~:Ri 

i~i%~~:Ri 

-if - * ::i :..- t- Q - Jv 

· e Applications 

Measuring and control equipment 
Digital audio equipment 
Electronic musical instruments 
Signal generators 
Servo controllers 

e ~~'f°~~/Dimensions (Unit : mm) 

22.9±0.3 

BA9201 

"''t:::::~:tn 
123456789 

00 

ir~~~__Ici h~r-"'".~ ;::; -1 l----2.54±0.3 I Qi7.6±0.3 

20. 32±0.3 

11-R
~ 

0_,:i:o.1 

I. 8.8±0.6 I 
18.5±0.3 

BA9201F 

1 2 3 4 5 6 7 8 9 10 11 1213 14 

1.27±0.2 0.4±0.1 

"'L~--~ 
...:,-//( ) ~ 

I .,; '--· ----' ~__J ti 
jL fN0. 0.3Min. 
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il:~l!ff "1 IC/ICs for Industrial Equipment 

• -:l'CJ '>'? 11' 1' 7' ?"7.L./Block Diagram 

Vee 
18 

GND 

9 

-VEE 

~ 

e ~=f~fil~/Pin Connections 

Fig.1 

7 -, 
.J,. 

-9 

i 
J,. 

T'V~Ji,,T·-?J...1J 

17 16 15 14 13 12 

LATCH 

BA9201 

ftDNIR 

BA9201/BA9201F 

BA9201 

Fig.2 

487 

I 
A 
/ 
D 

D 
/ 
A 
:::J 
;., 
/{ 

I 
'.ii 



,-m~l!finl IC/ICs for Industrial Equipment BA9201/BA9201F 

• ~Mll*:iE'.~ /Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

1iibi!~E£(18pin) Vee 6 v 
fiibi!~E£(1 pin) VEE -8.5 v 

ff~HI~ pd 500 * mW 

Jhi'F~Ji:IMll Topr -25-75 °C 

i*ff:~JfiBil Tstg -55-125 ·c 

• :::i - 1-'Jf~it/Code Formats 

Dig ital inputs Ana log outputs 

D1 Do lo lo 

11111111 1.992mA O.OOOmA 

11111110 1.984 0.008 

10000000 1.000 0.992 

01111111 0.992 1.000 

00000001 0.008 ' 
1.984 

00000000 0.000 1.992 

• tl~rr.J~tt/Electrical Characteristics (Ta=25°C, Vee =5V, VEE =-7V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

'1Mli~ RES 8 8 8 bits - Fig.3 

~Fii!i:**tt N.L - - ±Y, LSB - Fig.3 

7 '".A ?"-JL-'11)) IFS 1.90 1.992 2.10 mA - Fig.3 

7 JL- .::.-. -T- JL-i!!.Ji:iU~: TCI FS - ±50 - ppm/°C *li£iU~ilH !fl~' t.: t ~ Fig.3 

7 '".A '7-JL-~l=:M%\tt I FSS - - ±10 µA lo - lo Fig.3 

-f? j- IJ / ~ ~ 1 J.. Is - 500 - ns - Fig.3 

2.005 - - v 3-9pin R=50kQ 
17\1$~lUUi!~I± VREF Fig.3 

- - 1.990 v 3-9pin R=OQ 

17\1$~ll'ilti.!i!i!!.Jf%'tt TCVREF - ±100 - ppm/"C VREF =2.00V':~!flf~ Fig.3 

111 vl'\J"7:l1'J"J..1J V1H 2.3 - - v - Fig.3 

a-vl'\J"7':l1'J"J..1J VtL - - 0.8 v - Fig.3 

fll~JL-},.;IJJ,.::IJ•il ltH - - 400 µA - Fig.3 

liilMA•illl(18pin) Ice - 7 - mA - Fig.3 

liiliM;il!l(1pin) IEE - +12 - mA - Fig.3 

Jhi'Ffll±liil(18pin) Vee 4.5 - 5.5 v - Fig.3 

tii'F•l±Uil(1 pin) VEE -6.3 - -7.7 v - Fig.3 
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illttllUl!J IC/ICs for Industrial Equipment 

• iJ.l~liH&lm/Test Circuit 

• ffftlJ:.O))iB; 

Ice 

Vee ----+ 

1.000mM:IJll!'l 

soon 

BA9201 tBA9201Ft"t'li, r'i·'J'r-~ff~f,f.?if;:./J)t:, 

~7-~trll:.&u~7-nellt1i~tJ •J :i: 9 o ;::'.fl!Jf.11:~ 1.,-r u;:: 

iUt< t!.~L'o 

Fig.3 

S, 

5 1 on 

52 VREF, VREFA )QIJ:JE~off 

tO)il!JO)i14on 

naNrn 

BA9201/BA9201F 

Vee 
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;;::~Ulfiffl IC/ICs for Industrial Equipment BA9211F 

BA9211F 10 !::' '/ [-. i;ittfl5J!~ii D/ A ::J /I~ - ~ 

10-Bit D/ A Converter Built-in Reference Voltage 
Supply Circuit 

BA9211 Ft;!:, 7< Jld:. /71/7i1.Jf'FilJljgtJ:&•~)jiEJ~ 

f i*Jil [., t.: 10 t::";; I- t .I I) :,. ·;;?DI A:::i / J\- :$1""('9 o 

~~aifr .. i1f~J:tl', 7"> 1Z 1i..- ~-t-o ?ffi11m*~~-"O)Jit 

fflf§~tL,TOOR~hktO)l'9o 

The BA9211Fisa10-bit monolithic D/ A converter, built in 
with a reference power supply circuit that is provided 
with multiplying operation function. 

• ~:& 

1 l 1 o t::";; Hl1illl' ct> .Q o 

2) i! t- 'J / 7 :$11 J.df250ns t ~J:il' ct> .Q o 

3) &•ffl~)jf l*llt [.,TI.' .Qo ;: 0)£-~)mllEJilfd;!:Mn'L 

L,k~D7?""('c!>ij, ~80)£•~~f~ffl9.Q.:tt 

""('~.QC 

4) "J[,'f- /71/1'i1.Jf'F1fiiJ!lg""(' ct> .Q 0 

5) Jl~~~ t;I: MF/~·;; 1T - ::.i' ""(" M lit[., Ts IJ ~~t:~tlJl' ct> 

.Q 0 

•If.I~ 

/o1'7":7';i-if1 /7'// 

/D 1' 7'7 "J'Jv7' ·;; 7.:i- :$! 

f~~-~~ 
-ij--;f{:::i/ 1-D-Jv 

7~:$!Jv::J/ 1-D-Jv~)Jjj\ 

~.::r~~ 

BA9211F 
13.7±0.3 

1 2 3 4 5 6 7 8 9 10 11 

,,,L_~-~ 
00 ( ) ~_l~ 

JLo.3Min. !:;: 

•Features 
1) 10-bit accuracy. 
2) Setting time is so high in speed as 250ns. 
3) Built-in with reference power supply circuit that is an 

independent block, and it is also possible to use an 
external reference voltage. 

4) Multiplying operation is possible. 

5) Similitude of MF packages makes it easy to mount 

• Applications 

Programmable gain amplifiers 
Programmable attenuators 
Signal generators 
Servo control 
Digital control power supply 
Electronic musical instruments 
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18 13 

Cap Vt:E 

MSB ~B 
09 08 07 06 05 04 03 02 Dl Di'> 

91 10 11 

INPUT 

20 
~-tt--+~~---'f-..-----H~+.---+-~+.--+~---O\o 

12 

GND 

CURRENT SOURCES 

LADDER NETWORK 

21 

BA9211F 

• j@x;f;M:j;:~*&/ Absolute Maximum Ratings (Ta=25°C) • ~tiiFfliM~/Pin Connections 

Parameter Symbol Limits Unit 

~~~EE 
Vee +5.5 v 
VEE -15 

~!f~rn!I;; Pd 1650 * mW 
-

1111'Fi11.Jt1Bil Topr -20-70 ·c 
fjf.f)liilJtfBil Tstg -55-125 ·c 
~~.A:tJ~'fV16, V17 V15, V17 VEE-Vee v 
[J:; ·:; 'J A.:tJ~.:r V1N -5-Vee v 

Fig.1 

• m~tr.J!fi¥tt/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vcc=+SV, Vee =-12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

'1Nlll~ - 10 10 10 bits - -

.lji~tt - 10 10 10 bits - -

ji:Ml:OOU-*tt D.N.L 10 - - bits - Fig.2 

~l:iD**tt N.L - - ±0.05 %FS - Fig.2 

7Jv.A7-Mli:il!E IFS - 3.996 - mA - Fig.2 

7Jv-A?--Jv11i'.il!E 
TCI FS - ±50 - ppm/"C - -

i11.Jt%~ 

7Jv-A?--Jv'if!:iJIEMij; 
I FSS - - ±2.0 µA I FSS =I Fs-1 FS Fig.2 

tt 

t!Q-A?--Jv'if!:il!E lzs - - 0.1 µA - Fig.2 

i?l-'J/'J9-'(b. ts - 250 - ns - Fig.5 

/\{ L.-1'\JvCl ~;- ·1 7 .AfJ V1H 2.0 - - v - Fig.7 
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llf~l!IUl::I IC/ICs for Industrial Equipment BA9211F 

• ~~tr..J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee=+ 5 V, V EE=-12V) 

Parameter Symbol Min. 

a-v1'Jv1JV·:;? J..11 V1L -

Cl:;·:; 'J .A.:tJ\iiillt I 1N -

£iUt~'llEE VREF -

£iJ'll~'llEE~Jl1~tt TCVREF -

£$.A.:tJ'llillt I REF 0.2 

£$.A.1JJ~17'7-\il!illi I 17 -

£1J.A.1J7-Jv-v- t- di/di 4.0 

'!fi:~'llEE~ff:tt Pss+ -

'!fi:~\il!EE~ff'.11 Pss- -

ti1'F'll~'llEElBllII Vee 4.75 

ti1'F'll~1iEElBllII VEE -10.8 

l§Jll&'ilillt I cc -

l§)Jl&~illt I EE -

)j!jj!f~:tJ pd -

/ 1 7-.. v-"'"Jv NFs -

• ill~~l§Jl&~/Test Circuit 

Vee 

R 1 =R 2 =2.00 kfl 
R 2 =50 kl1 (vol) 
R 3 =0.0lµF 

BA9211F 

Typ. 

-

-

1.95 

±50 

1.0 

--'0.5 

8.0 

-

-

5.0 

-12.0 

13.0 

-16.0 

257 

0.2 

Max. 

0.8 

70 

2.24 

-
1.1 

...,-2.0 

-

±0.001 

±0.001 

5.25 

-13.2 

17.0 

-23.0 

393 

1 

Unit Conditions Test Circuit 

v -
IJA -

v -

ppm re -

mA -

IJA 

mA/IJS C=OpF 

%FS/% v cc=4.75-5.25V, VEE=-12V 

%FS/% Vcc=5.0V, VEE=-11--15V 

v VouT= O V 

v VouT= O V 

mA Vee= 5V, VEE=-12V 

mA Vee= 5V, VEE=-12V 

mW Vee= 5V, VEE=-12V 

mVrms R=1kQ 

ii : ~Mi'iR!ltt (D.N.L.) EaJ'~i'OO:il*tt (N.L.) <7l :;E~ 

(1) tl:i1Jlt)Jl!0)1LSB ~;XO)J:?l:lf:flt{>, 
LSB = ( IFS - I ZS ) /1023 
IFS = IQ (1023) 

IZS =IO (0) 
(2) D. N. L 

D. N. L= I lo (N) - IO (N-1) I /LSB 

N=l-1023 (Nl;t.A1J7-?) 
(3) N. L 

Fig.7 

Fig.7 

Fig.4 

-

Fig.3 

Fig.2 

Fig.6 

Fig.2 

Fig.2 

-

-

Fig.8 

Fig.8 

-

-

N.L= (lo(N) - (NXLSB+lzs)) /IFSX100 
(%FS) 

N=l-1023 

Fig.2 0.N.L., N.L., IFS, I PSS, I zs, Pss +, Pss - , I 17)J!IJ:lEl§JJ!& 
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Jl:~l!ftJH IC/ICs for Industrial Equipment 

Vee 

Vee 

22 21 20 19 

R 1 =R 2 =2.000 kO 
C=O.OlµF 

BA9211F 

.J. V1H Min. 

Vee 

22 21 

BA9211F 

VR= 0 -50 kO 

~-+-----+-~-1---VEE 

R, 

16 15 14 13 12 

BA9211F 

R 1 =R2 =2.000kO 
R 3 =50k0 
C=O.OlµF 

10 11 

11 
V1L Max . .J. l V1H Mm 

RDHIR 

VR r---t---VEE 

13 12 

10 11 

rz w 
c: 
c: 
:::> 
0 
>
:::> 
a. 
>
:::> 
0 

BA9211F 

TIME (1) 
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J'm~l!Hm IC/ICs for Industrial Equipment BA9211F 

R 1 =R 2 =2.000kO 
C=O.OlµF 
R' =50k0 

Vee 

R 1 =R 2 =2.000kO 
C=O.OlµF 
R 3 =50k0 

( 

.------t---1--t--+-.---+--- VEE 

16 15 14 13 12 

BA9211F 

.--------,----VEE 

12 

BA9211F 

10 11 

V1N : -5V~+ 5V 

Fig.7 }..1J "H", "L" }..Hf }.."fJ'il!:mtliN )ll]J:E@~ 

494 

Vee 

1-
z 
w 
0: 
0: 

"' 0 
I-

ii' 
I-

"' 0 

R 1 =R 2 =2.000kO 
R 3 =50 kO 
C=O.OlµF 

.----------- IREF 

TIME (t) 

~------~-----<IEE VEE. 

12 

BA9211F 

10 II 

Fig.8 @~';@;mtl oc, I EEillJ'.lE@~/,I 
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lli••HJD IC/ICs for Industrial Equipment BA9211F 

' 
........ ' 

.... ' ! .... 
20 40 60 80 100 120 140 

AMBIENT TEMPERATURE : Ta ("CI 

Fig.9 

• JiOJJ.191.1/ Application Example 

BA9211 F(J)iN*)l;!fff'ilttJ PdMax.tJ:r.J400mW1';1;) IJ, ~ 

ffl5..li.ll.Sli!IO-1ot 1: s~' -r ,;1:1Ji~~:m(/) J: ~'~ti 1:llt1'f 

[., -r ~ffl [., -r < t!. t5 ~ 'o 

+5v~------.., ~----------12V 
lk!l 

0.0lµF 

50k!l 5 k!l 

2.0V Vee VEE Cap. VREF 
...._ ___ _,VAEF ADJ. 

~-""/\r--'V1N( ·) 
2k!l 

BA9211F 
.----'VVV----1 VIN( ·) 

2 k!l 

DATA 

DATA 
Vo 

MSB LSB 

0111111111 9.980V 

0111111110 9.960V 

0000000001 0.020V 

0000000000 o.ooov 
1111111111 -0.020V 

1000000001 -9.980V 

1000000000 -10.000V 

naNrn 495 

I 
I 
ffl 

I 
A 
/ 
D 

D 
/ 
A 
:::J 
::.
/{ 

I 
11 



illUlftm IC/ICs for Industrial Equipment BA9221/BA9221F 

BA9221 
BA9221F 

12 t:' ~/ i' D/ A :::J /I~ -11 
12-Bit DIA Converter 

BA9221, BA9221 F Ii, 7 Jld: / 7 1' / ? jjJ f'fi:irng f.t, 1 2 

t:: ·;; 1-"'E / IJ:,, ·;;? D/A:::i //'l-9 \'.'"'9 0 RJ'.i'.ai¥r .. i1;1:, 

250nsc ~ill', ~ij;I: 7 V 9 11-::t- 7'-< :;t(])J""f"" i:J ?'f~-15-

:±l :1J~'\'!>, ~Jl(])7V 11 Jv-7"7-i:J ?ffil]{fllb*"-(])ffiffl ~ ::E 

e: vrmJ~ ~tit.: t(])l'"t o 

The BA9221 and BA9221 F are monolithic I.Cs consisting 
of a multiplying 12-bit D/ A converter. 

• ~-& 
1) 121::'.";; 1-.:i:.11-.=.:,,71' \'.'aH>o 

2) ~iii! 1- 1) /? (250ns) \'.'®Q 0 

3) 7 Jv .A fr - Jv'iimc (1 Fs=4mA) \'." ® Q o 

4) 7 Jv7- /71' ::...- ?l!Jf'FRJ~gl' il1i Q o 

5) 1.tib'iimt:±l:1J \'." il1i Q 0 

•Features 

1) 12-Bit monotonic conversion. 
2) Fast settling time (250ns). 

3) Full-scale current (1 FS=4mA). 
4) Multiplying operation is possible. 
5) Differential current output. 

•JI:!~ 

7V9Jv::t-7-<::t 

7'V 9 Jv::i ::...- 1- i:l-Jv7" ·;; 7;?---, 9 

if - * :::i ::...- i- i:J - 11-

/ i:J? 7 .L. 'ii~ 

A/D:J/l'l-9 

• Applications 

Digital audio equipment 
Digital control attenuators 
Servo controllers 

Programmable power supplies 

A/D Converters 

• ~Hf~-t~~/Dimensions (Unit mm) 

BA9221 

1 2 3 4 5 6 7 8 9 10 

"' 

""!r~e~~~=r~ f1 ..,. I I .- : M 
-=r- N t I " : 

,..: ~I I I , 0.5±0.1 

:::; 1 1-2.54±0.3 I (6±0.3
1 

22.86±0.3 _J ~ 

1Br1~ 1 -lo.3±0.1 

I I BA9221F 8.8±0.6 

13.7±0.3 

• ~lilffji*l~/Pin Connections 

BA9221 
BA9221F 

cci-1-c- -H 04 01.JE=:JL~ 
_(_j2.3Min. 
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ii:fitl!HJJJ IC/ICs for Industrial Equipment BA9221 BA9221 F 

• :ta"/?/} 17?7A/Block Diagram 

MSB 

14 

CURRENT SOURCES 
LADDER NETWORK 

Lsa 

VREF (-) 

REFERENCEl 
AMPLIFIER ~,~-L----------------------_j 

16 17 
COMP VEE 

e ~M:C*:iE~/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

~~-/.!: 
Vee +1 v 
VEE -18 

BA9221 600 * 
~:gti!l!li; 

BA9221F 
pd 

550 * 
mV 

BA9221 -25-70 
lbi'FiliUUffil Topr ·c 

BA9221F -25-55 

i*:f.fi.!i!JUffil Tstg -50-125 ·c 
§;$.AtJYi/iT-V14 ,V15 V14 .V1s v EE -Vee v 
a:/., '7 .A:t.J~T- V1N -5-V cc v 

* Ta=25'Ctll:.1'JY!fll9~:Y,!g.tt, n:;i:·::n~6mW (BA9221), 5.5mW (BA9221 F) Htl5~ 

• •~trn~ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =+SY, VEE =-15V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

-stm11~ 12 12 12 bits -

.111.Mlltt 12 12 12 bits -

i.tM~i:l*tt D.N.L 12 - - LSB -

~iRlltt N.L - - 0.05 %FS -
7 Jv .A 'r-Wiim! IFS - 3.999 - mA VREF =10.000V 

7 Jv .A 'r-Ji.."iltmti.!illt1Hll TCIFS - ±10 - ppm/C -
7 Jv .A 'r - Jv•mt~;J-:f$1i I FSS - - ±2.0 µA IFS -IFS 

if 0 .A 'r - Wiim! lzs - - 0.1 µA -
t! 1- 1) /7°'.$11 J... ts - 250 - ns Ta=25°C 

1\1 '-'"''"a:/., '7 .AtJ V1H 2.0 - - v -

a- v-"'·1i..a :./ ., '7 .AtJ V1L - - 0.8 v -

a:/ ·:1 '7 .A:t.J"iltmt l1N - - 60 µA V1N =-5V - +5V 

~$-Ui!A:t.J\ll!:mt IREF 0.2 1.0 1.1 mA -
¥$"il~J,.1Jl~17' .A \ll!:mt I 15 - -0.5 -2.0 µA -

~*~~.AtJ.AJv-v- t- dl/dt 4.0 8.0 - mA/llS R 14=8000, Cc=OpF 

"ilti1Utl.!:11lc:f.ftt PSs+ - - ±0.0001 %FS/% VEE =4.5V - 5.5V Vcc=-15V 

·~"iltl.!:11l<:f.ftt PSS- - - ±0.0001 %FS/% VEE=-13.5--16.5V Vcc=5V 

IM'Fg~\ll!:l.!:iffli Vee 4.5 - 5.5 v Vour=OV 

11.Ji'F"iltilUll.!:iBli VEE -18 - -10.8 v Vour=OV 

RDNrn 

18 
lo 

19 
Tci 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.3 

Fig.5 

Fig.5 

Fig.5 

Fig.2 

Fig.1 

Fig.4 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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,-m~tl~JO IC/ICs for Industrial Equipment BA9221/BA9221F 

Parameter Symdol Min. Typ. Max. Unit Conditions Test Circuit 

tii'Fl§li!~;;tt 

tii'Fl§li!•;;tt 

)fljfili::t.J 

• ill!J~liU&~/Test Circuit 

0 1-2 _Q w 
0 w 
> > 

BA9221 
0 o 0 0 0 

0 [.2 _Q o· > > 

BA9221 
0 

0 0 0 0 

~ 
R,=R,=10Kl1 
C=0.01;,F 
VREF=lOV 

498 

Ice - 11.0 18.0 mA Vcc=5V, VEE=-15V Fig.6 

I EE - -16.0 -22.0 mA Vcc=5V, VEE=-15V Fig.6 

pd - - 420 mW Vcc=5V, VEE=-15V Fig.6 

17 

0 [-2 _Q w a. I :± 0 0 0 0 w ::;; 2 

" > > 0 0 ~ ~ () ~ ii BA9221 > > 

rr~ 
0 

a. 
::;; 
0 
() 

0 

a. 
:::; 
0 
0 

0 

0 

0 o o 0 0 0 0 c:i 0 

R,=R,=10.000K!1 

.VREF=10.000V 
C=O.OlµF 

Fig .1 O.N.L , N.L , IFS, I FSS , I zs, Pss+, Pss-~U'.iEl§li! 

i.i(l) ;1,llJ,. :IJ•iJUfti!!l I REF C1)JEft 

I :± 0 0 0 ;l,llJ,. :IJ•)Jff~[l!Hi, ;l,llJ,. :1J•)Jff1 REF C, 
2 0 
0 t C1)~C1) 7 1~7"- .A •iJl!I FS fJf 

~ ~ 
w l V1H Mio. 3<~<5 oc ,; > 

IREF 

0 0 0 c:i 0 
tf*"?I REFC1)~1l!it~' ?o 

R,=R,=lOK 
C=O.OlµF 

12 11 

I + 0 0 c:i 2 
~ 

0 
w w 
oc oc 
> > 

0 0 0 0 0 

10 
V1H 

V1H~~ 
Vic 

LOGIC INPUT 
V1L Max 

RDNrn 



J°l~l!HJfJ IC/ICs for Industrial Equipment 

IREFI ~ 
Vcc-----+~+-1-.----.--~f---+--~ l VREF 

Vee---, ~· I 

lcs 

' ' 

920 19 18 17 

l-2 -2 (L 

:> :> ::;; 
0 
() 

BA9221 

0 ci 0 

¢1 

--;- + 0 
z 
" " " I > > 

I 1 ci 0 0 0 0 I 
I 

10 

~ 
w w 

BA9221 " " > > 

0 

0 0 ci 0 0 0 0 0 0 

R,=R,=10.DOOKO 

Fig.5 A.'fJ H, L t,.,.A(Jv1H1D:.i'·y "J 

A'fJtJml1N iJIQJE(§I~ 

l-2 -2 (L + 0 0 ci :> :> ::;; z 
0 " u 

" BA9221 " > > 

0 

0 0 0 ci 0 0 0 0 0 0 

10 

RDHm 

BA9221/BA9221F 

~-----1'' 

~------ 1REF 

0 

10 

h_ 
I r v,L M" 

I 
I 

R,=R,=10.000Kfl 
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J'l~l!fiJJ.J IC/ICs for Industrial Equipment BA9221/BA9221F · 

. • l(;J:ll~J/Application Example 

1.5K!l** 

+5V --o-----<----- ·--~------!- -JSV 

O.OlµF 
5KO 

Vee VEE COMP 

REF 3V 3KO 

BA707 0.3mV/C 
VREF(+) 

BA9221 Vo 

DATA 
MSB LSB 

0 1 1111111111 

0 1 1111111110 

000000000001 

000000000000 

111111111111 

100000000001 

100000000000 

Vee Vee ~+sv VEE ~-15V 

ANALOG IN 

0.011,F R JOV 
z\KO FULL SCALE 

Vee Cc VEE 
R,5Kil 

REF VREF(+) 

5KO 
BA9221 

VREF (-) 

l GND/ Vee 

MS8 
SERIAL DATA ___ __, 

DATA 

OUT PUT 

cg~~i~~~~ ----a Sn---- START. 

ENABLE (SAR) 

• j'J!J:llJ:.Q)j:£• 

BA9221 t BA9221 Ft "Z"C.t, H·y Jr- :/tfWt;r.?;, f;:.d) c.:, 
Yili-Ttl*1i:JiHfYiti-Ti!!i~i'i'tiWt.r. 11 *"to .:.'{~me.:~ vn.t ;:.· 
):£~( f~~\,\o 

CLK 

500 RDNfn 

--CLOCK 

Vo 

9.9951 

9.9902 

0.0049 

0.0000 

g&.0049 

-9.9951 

-10.0000 



;ljjtl!ftm IC/ICs for Industrial Equipment BA1602L 

BA1602L FM 1' /~-COM IC 
FM Intercom IC 

BA1602Lt1, FM1/9-COMffllCC'9 0 2 -@J(J)VCO (~ 

s::m11~RtH~l. tH!lJ:ttxn, !l'llml~iitil, iitm~Jf~n. " -
/~~/i?5~~i~~GT~ij, ll'llM~~n~~~i'

/n~(J)FM1 /9-COMC: GTf~fflC'8*9a 

The BA1602L is an IC for FM intercoms. 

·~·~ 
1) PLLn~ii*ffl G n\.Q f~/j), ~~1fg~<'.'ti1'F1.f~ 

'.lE: GZ~ 1 .Qo 

~ll'll•~~n~ :1vAi'-?n~~MZ<'.'8.Qo 

3) i'-/:\' ~ /i?Jv@ll!3i~il G-r~1.Q t~/j). i'-/n 

~"(J)MZ:IJ>'g~ C' 5.> .Q o 

4) t: AT 'J '.:;Ai t-::>A'J"" Jv7~~g i~~ GT~ 1.Q 0 

~~-ffl~O(J)R~~~W~1/~<'.'96h, ~~~

~:IJ,..2-'~~'o 

6) i:j:ltl_,,f.ij)Jt~i~ ~-rt~~ :17 ~ - v / ::;, J:l ·y? v 
/V":IJ>'~fl:G~~'o 

7)~Mil/li~~ -rt, A'J-Jv7~/ll1~fl:G~~'o 

8) tif'F~~iltl±lBl!I :IJ>'6-1 OV t ltPo 

9) )~jf~)M:IJ~"2''~~'o 

•m~ 
FM1 /9-COM;/:A7.L. 

i'-/j':J-11" 

• ~ff~-;f"li~/Dimensions (Unit : mm) 

c 1.0 

•Features 

1) As PLL system is used, tuning is easy, and operation is 

stable. 
2) Suitable for 2-way call or press-to-talk intercoms. 
3) As a tone canceler circuit is included, it can be easily 

applied to tone type intercoms. 
4) Built in with squelch function having hysteresis. 
5) The output of the Vea for transmission can be 

obtained by sine wave, and harmonic component is 

small. 
6) The capture and lock ranges are unaffected by 

changes in center frequency. 
7) The sensitivity of the sguelch function is unaffected by 

changes in the degree of modulation. 
8) The operating range of the voltage ,supply is wide 

(6~10V). 

9) Low current consumption. 

• Applications 

FM intercom systems 
Tone decoders 
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il•MHJJ.I IC/ICs for Industrial Equipment 

PHASE 
~~~ER 11 ,.__,__. DETECTOR 1 

• {@Mil::;J;;:lE*!/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

1i:~ili:f£ Vee 10 

ff~m!I<: pd 600* 

lh1'Fi.!.lttBWI Topr -10-55 

fW-ff:igJttBWI Tstg -55-125 

e m~l1lfF'1'e14:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

1i:~~f£ Vee 6 8 10 v 
i:j::i1i)p.i)iJ1i~ Fo - - 450 kHz 

• ll~f:J~tt/Electrical Characteristics (Ta=25°C, Vee =6V) 

Parameter Symbol Min. Typ. Max. Unit 

ft~i:j:i1[.'J!Ji8i~ FoMAX 450 - - kHz 

111\f~~fey~mt lo 9.5 12.5 19 mA 

~)J1lt:l:l1J VRO 30 40 50 mV 

~i8il:l:l1.J~$ THO - 2 4 % 

if1 /)Bi~$ THDSINE - 6 9 % 

ft1J'-T 177 :$! m\\Jl s 120 220 320 µV 

A:ht!l'it R1N 6 10 13 kQ 

502 RDNIR 

BA1602L 

BA1602L 

Unit 

v 
mW 

oc 
oc 

Conditions 

-

-
VIN =60dB µV, 450kHz 

t:..1=0.2kHz, fm=400Hz 

VIN =60dB µV, 450kHz 

t:..1=1kHz, fm=1kHz 

4pin 140Hz 

A?-Jv70Nv«Jv 

Spin 1kHz 



ilJl•ttm IC/ICs for Industrial Equipment BA1602L 

• j!IJ~IElll~/Test Circuit 

e JiD.l!~J/ Application Example 

• liD m IEI llO)iltlJJ 
(1) lllil~li~1J~ 

RX Fo CHECK SQUELCH OUT 

lllil~li~!1J~O)t1.g.i;J:, ;n~1~11110)sA1ao2L 1.'rrl.' 
:l:t"o 

;n~1~°' l!l51.Hx t;J:, 
A: 230kHz 

C: 310kHz 

E: 390kHz 

8: 270kHz 

D: 350kHz 

F : 430kHz 

Vee 

BA1602L 

Fig.1 

RX OUT TX IN 

Fig.2 

0)40kHz.7.7 ·.:17"0) 6 ~fJ' SJt~?f.: 25IHilUR [;:l:t" o 

m~$0)~~~~00)R~~$~~~~~1~l9~t 

t.:J:: IJ FM~~' rrl. ', m1~1±11J t;J:jlJl:mf,Ur~:Kt.:J: IJ ~1.ct 

-tt1' ;....51J1:ff~t.:~m ~ n :1:"90)1', 1±1t.J1.:~:1: n9~1i!i.151JlliX 

~Ht"flt< ~? Tl.':i:T o 

:!: t.:, ~1~$0)fl~ l;J: PLLI.: J:: 9 FM~jlJI: I fT? "l 1.' :!: To 
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~•l!IUD IC/ICs for Industrial Equipment BA1602L 

BA1602L 

11 
'-------------+---11-----RX OUT 

Fig .3 f'iilif.¥)jijjlj1J:<\'. (BA l 602LX 1 ) 

(2J 1--:...--n~1:J::9fi!lllli¥ii~i!i 

l--/n~~d::~fi!lll!i¥ii~O)~~~. *~•t2~0)M 

1602L "("fi1,' ;!: 9 oZ.O) I- -/n~l;J:, JlIDi!i~%0)9'll: I- -

:...1~% (ii',%'100Hzl-:.tl'l tm:l:"t 9z.C::1:J:: 11, 1t!!O)i~% 

cO)~jjlJffi? t0)1", .117:(~-Tv / :JfJ l:) l:M t_, T 

~IJ.Jf'F t_, 1: < 1,' C:: 1,' ? !M'~ I ffl -:i T 1,' :t 9 o 

@BM14PX; Ii' J:.~a (1) 0) fi!l.JP~ii~!n~I: I- - /f~%~~n. 

t- -/i~%~jjlJ.A'7 Jt-7-@M, t- -/::\'- i" /i:Ut-@M f~ 

1.JOl..,f.:ff~l:fJIJ*9o 1--/::\'-i"/i:zJt-[§)Mli, ~ID/iii~% 

O)~~St--:...-M%f~<@M~. ~ffiO)t--:...-m%t~ 

~9 Z. C::Z~JJit_,z1,,;t9 o 

1-----+-o-. TX OUT 

3 TONE 
SQUELCH 

10 

TONE IN 

1-----1--o.-i TONE OUT 

3 CARRIER 
SQUELCH 

Fig.4 

• RX OUT 

t- - /15:<\'.':: J: {i f'iilif.¥)jijjlj (BA1602LX 2) 

• 1811Hllilt©Wtlll:I 
(1) VCO (~l.!t!Jfill~:tin : VC01, VC02) 

VCOl;J:, 9H•HtCRl!i¥:lE:~1"~:lE:~tt9 7 'J-7/~)!Jl~ 

foZ~fiL,*9o Z.O)c'{s, foC::CRO)~f*l;J: 
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(2) 'Ui.ffiJ:l::~n (PHASE DET1) 

mffilt~ffu, ~ti181~~~Q~•H~m•~~z~~. 

VC0<7HMll\lJ!Ji8l~fo t .i\.1Jf;§~fs(l)'f3i.~~~ f ~~-II t t., 

Ttl:l1J l.,:l:T o 
(3) Fii111J!~)J.li:@~ (PHASE DET2) 

VCO(l)~~J!Jil.li:~fot .i\.1Ji;§~fstfl'iil:itn [, z \,' Q fJ> c? fJ> 

f~~t.,:l:Tol8l~m•umffi1t~fitl'iilW~. fotfuff 
l'iilM [,Tl. 'Q;tl.gtl:l1J l;l:"H" t fJ:. IJ :I: To 

(4) A?"Ji..7-@~ 

• ll~r:l!Mi!dUi/Electrical Characteristic Curves 

420kHz r\..--
-2 1--1'--+-+--+--+--+~---+--t--t--t---i 
-41--1--1--1~--+-+-+bi._.....-+-+--+-~ 
-61--1--1--1'--I---+--+--+-+-~----+--+-~ 
-Bl--1--1--1~--+-+-+---+-+l"o.,...+--+-~ '"-. 

-10 l--l--1--1'--1---+--+--+-+---+----+'u..;;.....+-~ 

-12 '--'--L..-....J ......... ___..__.___...__,___,___.__.__, 

100 

80 

40 

20 

-1.0-0.8-0.6-0.4-0.2 0 0.2 0.4 0.6 0.8 1.0 
MODULATION:Voc(V) 

Fig.5 FM'i'.t'll~tt 

1Jlp~~1JJ v T::,; 

"' 
LOCK RANGi\ 

~ 
~ i 

~1 
-10 -8-6-4-2 0 2 4 6 8 10 
DETUNING FREOUENCY:fo(kHz) 

Vcc=SV 
fo=430kHz 

Fii1Pi¥~il1ltl:l1J l;l::... .1 ~ ") "181~f li [, z A Jr Ji..7-tl:l1J H!!J 
:!:To A?"Ji..7-tl:l1Jl;l:, ~i;§~JHf9§.i\.1Jlli¥1::"H"tfJ:. 

IJ, ~$.i\.1J!li¥1::"L" t fJ:. Q t.:111), I- 7 / V' A $1 fJ:. c f9H1 

ltT.Q z.. ti=~ IJ A?"Ji..7-@l!~t.fm•~~ :!:To 

(5) " - / ~ i':,.. i! J(,@~ 

~ti~m~(l)klll)~~~~~k1--;..-m~11--:..-~,,;..

i!Ji..181~1=~ IJit.\:i.I!~ ~a: T 0 " - / ~ i' / i! J(,@~l;J:~ 

~~(I) 1--/i;§~(l).=:filil.li:UO~ Q z.. t ~~!Ji l.,T\.':l:To 

> 
8 
> 
w 
" <l :; 
0 
> 
0 
0 
UJ 
> 

2.0 

1. 5 

1.0 

0.5 

!;;= -0.5 

uJ 
a: 
z -1.0 
a: 

-1.5 

~ 
Vcc=BV 
fo=430kHz 

~ 
~ 
~ 

~ 
b. 

- 2·<!_5 -6 -4 -2 0 2 
~ 

J: 

!. 
>-
0 z w 

60 

50 

::> 40 

~ 
w z 
~ 

30 

20 
5 

DEVIATION: foEv(kHz) 

Fig.6 FM~~~iftt 

1 
1ilF' lµFI Rvc~-

~ VCOl 

~ 
vJ;& 
~ 
~ ~ 

""" ~ 
10 15 20 25 

Rvco(k!l) 

Fig.8 I- -/~i.lt~-Rvoo~tt 
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10 15 20 25 
Rvco(kfl) 

Fig.9 '\"--\' ') J711ili.lf~-Rvco~i\'tt 

16 
fo=430kHz 

15 1----+--+---+----+----+--+---+----i 

Vreg 

1 · 14 ~ 5 t-----l----l--rt----+---+--r--+----1 

:; ! v ~ 
~ 13 ~ 41----+----+- --v-f-,-"""!=---"---j---+----j 

~ ~ 
~ 12 ~ 3 I---+- j__j_i 
~ 0 fo DRIFT .--l- -
al 11 5 r--T--+-1--T---·-j-"-;;;?i""~~--t--·-r--i 0 ~ 
~ § I _c ~ 
o 10 er: r--1-----;---tl/_,_--+---+----r----i-----, -0.2 j 

0.2 

1---1---+---+---+---+---+--+----i -0. 4 

10 11 

SUPPLY VOLTAGE:Vcc(V) 

v'l'".:iv-9'iil± 
Fig.11 IWJ~~Pi\''iimt -'ill:~atmil'tt 

fo 1-'" 1) 7 t-
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~ 10 

"" 
~ 
"" 0: 

1. 
_L 

BA1602L 

Vcc=8V 
V1N=60d8µV 

::s:: 
8_, 0 

-2 
... -4 
~ -6 
::> -8 

f--'f~:t'f-.:£-v;,:J-r--0-,77;;-

=\: lL 
z 

§ -10 r-

100 200 300 400 500 

CARRIER FREQUENCY :fo(kHz) 

Fig.10 '\"-1'7'7-t'-v/V", 
CJ •y 'J v / V°-'\"--\' IJ yJ1iljJf~~i\'tt 

1.5 ,----.---...----,.---r----,---, 
Vcc=SV 
fo=450kHz 

1.0 t----+---+----+----r----t---; 

0.5 r---i:::::--;-~--1---r---1-----, 

~ ~ VC01 

VC02 

-0.5 t---+---t----t---r---+t----1 

-1.0t---+--+----t---t----t-----1 

-1.~50 -25 25 50 75 100 
AMBIENT TEMPERATURE:Ta('C) 

Fig.12 fo I'' 1J 7 t--J1illlfli!a/li'~i\'tt 
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BA4112 iii~l\!Jfi FM-IF~ :J.. 7.b. IC 
FM-IF System for Communications Equipment 

BA4112(;J:, FM)jf~.lfiffil:mJ~ l.,f.::~;fll;:l;tFM-IF/~iBi:IC 

l'T o 20MHz (Max.) (7),A.:fJ~)Bi:~ ~ ~i.IUHNl, :fi!ll!W, 

~)Bl Vt :±l :1J T .Q (ib', /ilHlB~:!m, 7' '7 7 1 ·J" 7 1 Jv 11, 

::z.f;-Jt-7, ::z.~,, :.-:::i:.- "i:i-Jt-(7)~.lfilm~ 1-r·;17'-z'm 

JiX.V(l,,.Qf.:l>I>, -tz·;11-(7)1]\J!'Ht, ~~:1J1t:lfllJll~tf.i:fJ 

;!:To 

The BA4112 is a narrow-band FM-IF/detection IC develo

ped for FM transceivers. 

·~~ 
1) 3.0mA (Typ.) t1Ibl1ift~:hc'i!!> .Q 0 

2) -3dBP;¥ I) ~ '/ T 1 / ?"-tz /A :lf5.0 µV (Typ.) l' di> .Q 0 

3) Y ti: 1, '9H-t LHfB.,"l. l'2nd ~ ~if 1.>' ~~iBi::±l :1J ;!': -z'(7)[Q)RI!: 

11~·f:t4JiX.l'i!, -tz ·;1 t-(7)1M~1tt.>fffiiltL.Qo 

4) ~ I- IJ-7HMC3357Pt l::0 / :::J /H7-J"Jvl' di> .Q 0 

•m~ 

VHF;fll;FM)jf~.lfi 

:::i- Fv::Z.'Tv*:.-

• ~Hf~"tj-~li!J/Dimensions (Unit : mm) 

19.4±0.3 I 

Rl. 2 116 15 14 13 12 11 10 91 

I.!::;:=;=;=;:=;=;::::;=;==;=;::;=:;=~~~ 
12345678 

00 

0 

i[l~~r~H 
r-- ~ 0.5±0.1 

+I -
~ I 1-2.54±0.3 I 
~ 7 .6±0.3 

• 17.78±0.3 hf--i,.., 
j9::'°' 
I 8.8±0.6 I 

•Features 

1) Low power consumption (3.0mA Typ.). 
2) Typical limiting sensitivity at -3dB is 5.0 µV. 
3) The circuit between 2nd mixer and detector output 

requires few external components, permitting small 
unit designs. 

4) Pin compatible with Motorola MC3357P. 

e Applications 

VHF-band FM transceivers 
Cordless telephones 
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• :HJ·;1?1i1'77?7.L./Block Diagram 

CRISTAL osc I 

• j@Mfil::k~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~Ui!'il!:J± Vee 12 v 

~~Hi!!/<: pd 500 * mW 

lbi'Fi.&\\JtlB!Hl Topr -10'-60 ·c 

1*1'.fi.&\\JtlB!Hl Tstg -25-75 ·c 

• 11i'UY:J!M't.1/Electrical Characteristics (Unless otherwise noted, Ta=25"C, Vee =6.0V, f1N =10.7MHz, L::.f=±3kHz, 

fm=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

1!lHii~~'il!:lilf lo 2.0 3.0 5.0 mA SQUELCH ON Fig.1 

20dB S/Nftl\\Jt 20dBS/N 15 20 25 dBµV - Fig.1 

~iBii±l:tJ (.,A;')j, Vooe 250 350 500 mV V1N =80dBµV Fig.1 

~i9li±l:hifti¥ THO - 1.8 3.0 % V1N =80dBµV Fig.1 

~iSli±l:tJiRlilf~J± Vooe 2.0 3.0 4.0 v V1N =OV Fig.1 

~i9li±l:h1 /l:.:"-~/7. ZouT 280 400 520 Q - -
71Ji.-97'/"/'f 1;.... Gv 41 46 - dB V1N =lmV lOkHz Fig.1 

7 1 Ji.-9 i±l:tliRlilf'il!:J± Vooe·f 1.5 2.0 2.5 v - Fig.1 

7.7' Jj,f' 1:7. TI)~ 7. Hys 50 100 150 mV - -

~.:i.-HJ- Rml - 10 50 Q V12=GND Fig.1 

~.i-1-1\1 RmH 1.0 10 - MQ V12=2.0V Fig.1 

7."\''t'/0- ScL - 0 0.5 v V12=2.0V Fig.1 

7."\''t'/1\1 ScH 3.0 5.0 5.9 v V12=GND Fig.1 

~ 'fifilN~HIH1!J Avm 17 20 - dB f IN =10.7MHz -

508 naNm 
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• iJllJ~liH&18J/Test Circuit 

MURATA 
CFU-

4550 

• JOJDf§IJ/Application Example 

CF CFU455E(MURATA) 

LI : 2150-2072-118(SUMIDA) 

XI : 10.245MHz 

BA4112 

Fig.1 

L• 

Fig.2 

RDNfR 

.-----~ MUTE IN 
.----~ SCAN CONTROL 

33kll 

!Okll B 

A FOUT 

BA4112 

I 

509 
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imi~ffl FM-IF~ "A 7 .b. BA4113 FM-IF Amplifiter for Communication Equipment 

BA4113~.t. ~;Jll;~FM~f~t~H=s~'L, ~=f.iHsfJ' s~ 

)Jt:l:l't 17·;17°l:r*J:illA:ICl', BA41120)~9*~~~;:: 

~ t.: f) :!: 9 0 ~)J1l$9'.tJ• S AFCffltl:l 1J t.f C: fJ t.:-tt .Q ~. fq 

hll~liH>-!i!B'C~ t., Ts fJ, :!: t.: 71 Ji,)IO)~r.Jt!Hit'\'!>~ 

58l:::i 1Ji..O)~:t't:i:::i;....7/if t r*J:il t., T ~' .Q t.:11.J, 9H,Htffil 
~'b'.'.Pld:< 7d:-:iT~':l:9o 

The BA4113 is a IC which contains all circuits from the 
2nd local oscillator to the detector in a FM receiver, as a 
version of the BA4112. 

• ~:lit 

1) £ij~Jtl';j;j.Q (-3dBsens=6dBµV)0 

2) 1tbi1Jjf~1J l' ;j;j .Q 0 

3) AFCl::l:l 1J1't~ l' ;j;j .Q o 

4 l 9H";f ~ HlBJ'~ :tf1'' 7d: ~ 'o 

•Features 

1) High sensitivity 

(-3 dBsens=6dB µV) 
2) Low power consumption 
3) With AFC output 
4) Small number of parts to be connected externally 

• .lf:ll.t!: 
~;Jll;~FM1f.iJi...A-/'{-"-.7D ~·-( /~f~~ 

e Applications 

Narrow band FM double superheterodyne receivers 

e ~~1f~\tii~/Dimensions (Unit: mm) 

"' 0 
+I 
~ 

22.9±0.3 

r:::::~:111 
123456789 
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• 1·a ·;; "J, 17~}7 b.JlV'JiC>JJljlJ /Block Diagram and Application Example 

INPUT SCAN CONT. 

33k0 

ii' • ti 
fi 
If.I 

AFC I 
Ji 
@ 
ti 

:----m: ~ 150pF 
I I 
I I 

SUMIDA 2150-2072-118 

• t@Mfi::k~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'il~'llEE Vee 12 v 
ff~f<\U~!J<: pd 550 * mW 

• 'llmrr.J!fiijti/Electrical Characteristics (Ta=25°C, Vcc=SV, f1N=10.7MHz, .6.f=±3kHz, fo=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

~j~~iif'itmt IG - 3 6 mA SQUELCH OFF 

-3dB I) ~ T 1 ::,... 7!rl.lf. V1N(LIM) - 6 - dBµV 

71 )1,,~7'/i''f1::,... Gv(FIL) 40 - - dB V1N=1mV 10kHz 

~ 'lj'~~~fljf~ Gv(mix) - 28 - dB 

RDNm 511 
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~m•m FM-IF )I AT b. IC BA4114 
FM-IF System IC for Communication Equipment 

BA4114t;t, ~;m;~FM :$f :;fJI.- .7. -H--" 70?i1 /~f~ 

fil.\,Ef:Jl:m!~~tt.t.:IF~.7.7.L.IC"Z', f.iif!B~~@~. $i'-fJl.

I~ 7 ;.... .7. !W ~ -::\'- -If, IJ ~ ''J 9 7' ;.... -:/, '7 ;t - F 7 7 t' FM 

~)/Ji@~, ./17:7'//, .7.'TJl-7 • .7.-::\'--V/::J/ I-O

JI-@~, .7.'TJl-7.7. 1 ·'J.711' €iff41iX:~tt. n':f:To 

:Yi/if-i!ICii' t;tBA4112 t :J /H7:i"Jl-"Z'if/;~1Jf, 11£~ibl\~EE 

ihf'J:'(!>MIX.iUJ f,!i])J1i~O)#.i, "Z' BA4112J: IJ 'ff!tt. n' ;f: 9 o 

:t:t.:, 7-(Jl-90).At±lt.J~·'J7/?tH:#c, 1J~·'J97'// 

0)1~17' .Atfl:tit, ~)J1i@~O)~'~:::i ;....7;....-it !rqjl t., n' 

~ t.:.l.IJ9Htttf!B~ti1i't..: <, 1M!Hl::1Jf~)j(~ tt.~/\/71' 

91 /0)-lz ''J H:~i@"Z'9 o 

The BA4114 is a IF system IC developed for the narrow 
band FM double superheterodyne receiver, consisting of 
a local oscillator circuit, double balance type mixer, limi
ter amplifier, quadrature FM detecting circuit, squelch 
scan control circuit and a squelch switch. 

•M~ 
1) 1!£~ibl\~EEiJJ1'!=1JfiiJfj~""{' if/;~ (Vcc=1.8-7.0V)0 

2) 60MHz;f: ""{'O).A,jJf,!i]jJ1i~ !MIX9~;:t1Jf"Z' "f5 ~ 0 

3) 1!£)il!ft~:1J "Z' S {> (lo=3.5mA at Vcc=4V, Sq=OFF)0 

4) ~m\\Jl-z'S{> (V1N( lim 1=6dBµV)0 

5) ~ibl\~ffii.\Hff.!ilml~Jl0)~11::1:M t., "tiJJf'l=tJ"~:lE:"Z' s 
{lo 

6) .7.'TJl-7·.7.-::\'--v/:::i/1-0-Jl-@~!Jjqjl[.,n'{>o 

7) 9Ht Lt f!B~iJ":J,' fJ: ~ 'o 

•Features 

1) Operable with low voltage power supply 
(Vcc=1.8-7.0V). 

2) Input frequencies up to 70 MHz can be mixed. 
3) Low power consumption (l1A=3.5mA at Vcc=4V,. 

Sq=OFF). 
4) High sensitivity (ViN(limJ=6dB µ V). 
5) Stable operation with fluctuating power supply voltage 

and ambient temperature. 
6) Built-in squelch scan control circuit. 
7) Small number of parts to be connected externaly. 

• ~ff~-t~~/Dimensions (Unit: mm) 

1.2R 
I 19.4±0.3 I 
1615 14 13 12 11 10 9 ~2.4 

•m~ 

:::i- l"v.7.7-v*/ 

l'f- './ 7 M!~** 
1-7/~-/~ 

MCA 

7:J:::i;....~ 

• Applications 

Cordless telephone 
Personal radio 

Transceiver 
MCA 
Radio controlled device, etc. 
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il~ltffff.I IC/ICs for Industrial Equipment BA4114 

• :7'o -y? $i 171'7 L.,'&~9H1ttlEl~l:!il /Block Diagram and external circuit 

SCAN CONTROL 

33k0 

iif • mt 
0.0lµF ti 

RF IN ffl 

16 14 13 I swy 
ii 
1~ 
mt 

10.245MHz CFU455D2 
o.1µFI 47µF • 

• llifF*ft.!:/Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

~il5l~ff Vee 1.8 - 7 v 
!Ui::kMIX.A.;IJf;!j]j/UJr fin - - 60 MHz 

e -~~*¥ii/Electrical Characteristics (Ta=25°C, Vcc=4V, f1N =10.7MHz, M=±3kHz, fm=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

l!l\1~~ai¥~ii1f lo - 3.5 7.0 mA SQUELCH OFF 

20dB S/Nm!i!Jl'. S(20dB SIN) 15 20 25 dBµ V -

:t-71:tl:f:l;IJ~ff Vo 100 150 250 mV -

MIXt:~f1Jm Gv(max) - 28 - dB -

7 1Jv9 7' :,-;1f1Hl!J Gv(fil) 40 49 - dB V1N =0.3mV 
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BA3414L 31g•m~177>7' 
Transceiver Microphone Amplifier 

• ~Hf~\f")i~/Dimensions (Unit: mm) 

BA3414Lt;!:, lif~mt(l)<-{ ?7"//t~;\Hjgf 17'Y7°1t [; 

t.:IC1"9o 

X-{?7"/:f, IJ ~ '/$!J"'/:f, 71Jv97"//;&lft±:J1J 

f0N/OFF9 .Qt±:J1JA1'Y7l'.\B1J> s•MP.JG ~ n ·n, 1 ;!:9 0 

< 1.? 7" / :1$ ti, fmlBlittflH~80dB(l)~~Jt7" / 7°1", 

ATIS~(l)~t±:J f ~)j: [; t3}$$1Jmi(7) ~ .:i. -7 1 / ?mt•M 

t l*lil t; n 1 ;1:9 o 

* t.:, 1J ~ 'Y 9 r ;...- :t t 7 1 Jv 9 r ;...- :t f J*lil vn 1 .Q t.: 

ii.>, ~~Nr.J-\'>'f~f;A-i(l)M~1l&• c 1J:--:> l ~I* 9 0 ? 1 
?r//(7)~.:i.-:r1;...-?tt±:l1JA177t~mi-r~~t 

~~-:>-r, ~~~-~(l)Wmi~~••~~~-r~~e:.w 

Ritm e:. tJ IJ, ~~m'ftlJJ5itlBIJi~(7),M\l.1ti:-&31:-s * -r o 

The BA3414L is a monolithic IC provided in a chip with 
microphone amplifier functions for communications 
equipment. 

•!fl¥~ 

1) 17 'Y 7°1"FMlif~mtffl< 1? 7" / /f •MP.JGC'~ ~o 

2) 1) ~ 'Y 9 7" /:ff J*lil [; n 1 ~ o 

3) A 7°7 'Y 9 71 Ji.-$1 Jfl(7)7" //f J*lil [; n 1 ~o 

~<1?7"/7°(7)~.:i.-71/?ct±:l1JA177f~3L 

[; "t 9}l'.\B$1Jil!1" ~ .Q 0 

• Features 

1) FM communications microphone amplifier housed in a 
single package. 

2) Built-in limiter amplifier. 
3) Built-in splutter filter amplifier. 
4) External and independent control of microphone 

amplifier muting and output switch. 

•.ll.I~ 

H-'./-J-Jv~*l~FM)if~mt(l)< 1? 7" //ffl 

• Applications 

FM personal communications equipment microphone 
amplifier 

514 RDHtn 
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~~ltfiJf.l IC/ICs for Industrial Equipment BA3414L 

• .eM:ll=*:~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

•Uiiilff Vee 15.0 v 

ff~~!!<: pd 550* mW 

iilf'Fjg&Jlla !Bl Topr -25-75 ·c 

f*tf:i.!i!llia!Bl Tstg -55-125 ·c 
* Ta=25"CJ-:i.t l'iflll"t 7->:tlf;t;t, 1·c t:-:i ~5.5mW~ilt t:7.> 

Parameter Symbol Min. Typ. Max. Unit I • :fti!IU1lf'l:il!# /Recommended Operating Conditions (Ta=25t) 

Vee 3.5 5.0 14.0 v 

• 'l~tr:.l~tt/Electrical Characteristics (Unless Otherwise Noted, Ta=25°C, Vee =5.0V, f=1 kHz, DIN AUDIO) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

la 0.9 2.5 3.6 mA Fig.1 

llfllilliMl!:EEflJf~ Gvo 65 80 - dB Vour =-10dBV Fig.1 

~~ii/lil)Jt~$ THD - 0.2 0.5 % Vour =- 13.7dBV, Gve = 53dB Fig.1 

n:klil:h~EE VoM 0.6 1 .1 - Vrms THD=1.0% Fig.1 

.A.:t.7lllU1Ht~EE VNIN - 1.2 2.0 µ Vrms Ag =2.2kQ Fig.1 

.A.:t.Jf!:fjt R1N 20 30 40 kQ V1N =-60dBV Fig.1 

::J ./ t- Ci - J[, .A v ·;.i 
Vrn 0.5 - 1.5 v Vour =-20dBV 

Fig.1 
:/ 3J[, F~EE MUTE lfl:t.J : - 55dBV J.:JT 

llfllillll&~EEftH~ Gvo 35 46 - dB Vour =-20dBV Fig.1 

~~ii/lili1U$ THD - 0.04 0.2 % Vour =-20dBV Fig.1 

IJ ~ ·y ~ll!:EE VoL -10.0 -7.5 -6.0 dBV V1N =-15dBV Fig.1 

.A. :t.JlllU!tii11!:EE VNIN - 7.0 8.7 µVrms Rg=2.2kQ Fig.1 

-1.5 0 1.5 dB Vour =-20dBV Fig.1 

0.6 1.3 Vrms THD=1% Fig.1 

llfllillll&~EEftH~ Gvo -3.0 -1.5 0 dB Vour =-20dBV Fig.1 

OFFP;¥-7 Ci .A t- - -7 CT 50 60 - dB Vour =-20dBV Fig.1 

::J/ t-Cl-J[,.7.1.;·y 
VrH 0.5 1.5 v Vour =-20dBV 

Fig.1 -
:/ 3 J[, F~EE MUTElfl:t.J:-55dBV~:CF 

n:klil:h~EE VoM 0.6 1.3 - Vrms Vour =-20dBV Fig.1 

.A.:t.Jt!.ttt R1N 20 35 50 kQ V1N =-40dBV Fig.1 
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J°m~llff JD IC/ICs for Industrial Equipment 

• iM~IBll&U!l/Test Circuit 

js, + 330n 

1ooµFI 22µF 

e JiOIJ.ljlj/ Application Example 

• 1£JJ.IJ:.Q)):£:i 
(1) BA3414L©71' Jv9 J7 ;...--/©A.7JJ'.IB(;f:, J\1 J7 A.181~ 

~ P'lil v-n 'Jd:\, 'f.:: 6'.>, 1J 2. ·:111J7:--7' ta>ttifil'C': :t.J ·:1 7' 

'J :---1:::i >7':---tt Hie.ffl tt :ti.Q~~,;1:, 8pin-14pin rai,:1\ 

1 J7 .A . .fflt!.tl'itHtifil'C vr < tC. ti 1, 'a 
(2) A 7'7 '/ 9 7 1' Jv9 (;!:, CR7 -( Jv9 1~9:+1\9 '7-A. 

~7"-771' ·:f7-< Jv9©tf4,Gjt~ =b-5, -18dB/oct ©~!et 

~mi!M'tt ~~~I.., T 1,' °* 9 o 7"-7 7 1' ·:f7 1' Jv9 Q)~)E:Jl 

(;!:, 

C2"7------
l 2 irfo (R1+R2) 

Q)~tJ·6:>}(6'.>6:h*9& 

ti~IBl~"Z:'(;f:, fo"71,500Hzt 1..,.T R1=150k0, 

R2=15k0, C1=5,600pF, C2=1,000pFC: l,.T1,'*9 

(Fig.4~~)o 

Fig.1 

33k ll 

Fig.2 

516 RDHrn 

S 1 : MIC AMP Gvo-Gvc 
52 : LIM AMP Gvo+-~Gvc 

S, : POWER ON MUTE ON-OFF 

c+--...._~+----~-Vcc 

IN 

lOµF 

OUT 

S,:MIC AMP MUTE 
S,:OUTPUT SW 

BA3414L 

33k!l 

Fig.4 

BA3414L 



i!f~ltffJfl IC/ICs for Industrial Equipment 

• -~tr.J~ttdtlil/Electrical Characteristic Curves 

10 

!;: 6 
uJ 
0: 
0: 
::J 
0 
l-

as 
~ 
3 
0 

10 

~ 
D 
I 
1-

z 
0 

\;:; 
g 
(J) 

0 
0 
z 
~ 0.1 
er: 
<t 
I 

...J 
<t 
lo 
1-0.0 1 

I 
~ 

j 
5 10 15 20 25 

SUPPLY VOLTAGE:Vcc (V) 

V,0 5V 
f 1kHz 
MIC AMP 

~ 
~ 

0.01 0.1 10 

120 

100 

~ 
0 80 
[; 
z 
g 60 
uJ 

" ~ 40 
> 

20 

OUTPUT VOLTAGE: V0 (V,msl 

Fig.7 ~~~)dii[$- ili:tJ'lll±~·l-1 

( 71 'Fl' / /) 

lU~c= 1sv 11111 

RL=lOkn -r- Vour= -30dBV 
LIM AMP 

-""! 

100 lk 10k 
FREQUENCY : f (Hz) 

Fig.9 ml191~ftf1H!!J- Jlilidl~~·l-1 
( 1) .::_ ·y ~ 7' / /) 

100k 

ftDHm 

BA3414L 

140 

120 

@ 
3100 

& 
z 80 
g 
~ 60 

~ 
~ 40 

20 

~5~11111 
Vour=1lOdBV 
RL=lOkn 
MIC AMP 

I 

Jb,, 

Jh, 

100 lk 10k 100k lM 
FREQUENCY : f (Hz) 

Fig.6 mll9l~flH!!J- ll!ilidltH<$tt (71? 7' //) 

20 
Ve""[= 5 "J 

10 RL=lOkn 
REF Vour=OdBV 

r MIC AMP ---r-vt--c=-1----t-+----t----J 
~ 
3 -10 f---+----+-+---t-·___,,r---+--+-+----t-----; 

~ -20 f---+----+-+---+-11-t--iC---+--+-+----t---1 

~ -30 f---+----+-+----H----;r---+----t--+----t-----; 
':J I/ 
~ -40 f---t-- ---t---ttf/-~i---+-----t-+----t------i 
~ II 
~ -50 t---+----+--12---t--l---+-----t-+----t------i 

0 -60 t--·-+----+-f----t------il---+---+-+--+------i 

-70>---+----+-+---+-----jf---+--+-+----t-----j 

0.5 1.0 1.5 2.0 2.5 
CONTROL VOLTAGE: VrH (V) 

Fig.8 ili:t:r8JI-::i/ t-CJ-Jv:7.v·y:/3Jvi'· 
tJI1<$1'i(71? 7' //) 

~ 
0 
:r 
I-

z 
0 
;::: 
0: 
0 
I-
(f) 

0 
Q 
z 
0 
:; 
0: 
<t 
:r 
...J 

>' 0 
I-

0.1 

0.01 
0.01 

Vee 5 Vt 
f lkHz 

·LIM AMP~ 
! 

-: I 

J 
KJ-

0.1 
OUTPUT VOLTAGE: Vour (Vrmsl 

Fig.10 ~~~)dli[$ - :±l :1J•JI1<$1'i 
(I) .::_ ''/ ~ 7' / /) 
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~~iUlfiffl IC/ICs for Industrial Equipment BU2120CH-3W 

BU2120CH·3W 

-ft - ~ Jv / ') / 1-" ·:; FIUJ.Jffl IC \.' 9 o H· ·:; 7"1.'64 t:' 

·:; 1-IHJJ\.'~ :1:9 o 

F 711'1:±11J :fff- ·:; /0)-1J[i0] iJ' G :±1T1,' :l: 90) \.', l"i 9 

-/~ntt.J~'r.ti.l!U: \.' ~ :l: 9 o 

-~~ 
1>~e71-~9~17?~71-~9~9~~ 

2> 64 1::· ·:; 1- 7 ·:; 7-~1m 

3) :±11.J :::J / "i::J -Jf.,~~jg_;&Lf 64 t:":; " 1'"7 -( /'\ 

4) :±11Jif1MJ± 28V (Max.) 

5) :±11J~mt 30mA (Max.) 

6) 1t.b!llj!t~mt 0.6mA/2MHz (Typ.) 

7) ~iliJ.Jf'I= ?MHz (Max.) 

8) ~ibli~l±:1ff'Hif, :±11.J OFF~fig 

64 l:::' '/ 1' -ff - 71 J fl/\. "/ I'' I'' 7 1' I~ 
64 Bits Thermal Driver 

• ?Hf~-;j"~~/Dimensions (Unit : mm) 

.... 
5 ................................................................... 8 
0 0 

c0 r:fJo0a 0 r:flcr:JaPr:f'c0car:ior;F1'r:F'o0 r:J0o0 1:1°a0o0 aClaOr:JOoQaOcoooooocr:ior:/lcOr:P J 
CC O D C CJ CJ CJD 0 0 D 0 C D 0 CID 

7.35mm 

f-·:;:11H~ f-·:;/iJ'17.' 7.35X1.23 (mmXmm) 

It·:; H±~ Jt·:; l''iJ'17.' 0.08X0.08 (mmXmm) 

It·:; Ft:°·:;f-

F71 J\-f!B X1J!Rl=0.110mm 

Y1J(R]=0.105mm 

f- ·;i :tmHiVoo (:tlt>l'C9 .Q/J>, t ~ < (;t~~ ~ Z~ffl9 9o 

• ·j' [] "J ~ ~· -( 1' ~ 7 b./Block Diagram 

001 0064 

P-GN00-----1'ti-----.,., 

STB~~>-r-.,. 

STB 

64bit Latch 

LAT/LAT 

D OTL 

SI so 
64 bit Static Shiftresister 

OLK 

V,, L-GNO 
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il~l!Hm IC/ICs for Industrial Equipment BU2120CH-3W 

PAD '8 1/0 II llli filt llJl 

CLK I 7.97"-< ·:;'J"./7 t-vV7.9 ( 64bits) 'J CJ ·:; 'J .Ah 

SI I 7.97"-<'l'7"./7t-vV7.9~~7'-9.Ah 

so 0 7.97"-<'l'7"./71-vV7.9~~7'-91±lh 

LAT/LAT I ~HIJl:fjjJ DO !f.17 ·:; 7i~-f5-.Aho 

CTLYi!i-T "L" 3<.';t OPEN 0) t ~, "L" l'~91J7'-9 ,HHIJT-9 '::t.i:7.> 0 "H" 0)31:"51: 

I) l'~ilti0)7'-9 f 7 •:;797.>o 

CTLYi!i-T "H" O)t~. "H" l'~91JT-9,HHIH::t.i:7.>o "L" O).il:"51'1Jl'~ilti0)7-9 

f7 ·:;797.>o 

CTL I LAT /LAT i~-f5-0)~'fif ~ ~ 7.> o I 
STB I "H" l'tt91J7'-9,;tl:fjjJRJIJ!itf.i:7.>o "L" l' DOYifi-T';t High impedance tf.1:7.>o 

STB I "L" t'tt?IJ7-9,;tl:fjjJRJfilitf.i:7.>o "H" l' DOYifi-T';t High impedance tf.1:7.>o 

DOn 0 tt91J7'-91±l1JYifi-T (;t-7'/ l'v1/ N-MOS l-7/V'7.9) 7'-9 "H", STB "L", 

STB "H" O)t ~ P-GND v/\'.Jvl::t.i:•J, 7- 9 "L" 0) t ~ High impedance t t.i: 7.> o 

VDD - +5v~i.!l! 

L-GND - .AhCJV'·:; 'J* GND, OV 

P-GND - 1'71 J~ilih DO If.I GND, OV 

• ~Mii:::*:~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

1ii.!l!~ff Voo -0.5 - 7.0 v 

F71 J~Yifi-TFP1.JO~ff Voo - - 28 v 

1'71 l~l±lh'liim loLDO - - 30 mA 

.Ah1iilre l1N -20 - 20 mA 

.Ahtff V1N -0.5 - Voo+0.5 v 

l±l h:Yllffffi1.JOtff Vour -0.5 - Voo+0.5 v 

tii'i'~llfBml Topr -10 - 80 ·c 
1¥tJ:~JlfBml Tstg -65 - 150 ·c 
::; ,.. ;., 'J "./ =i ;.,~Jl Tj -10 - 125 ·c 

• :11~11Jf1:51i!'f~/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

ti.!l!tff Voo 4.5 5.0 5.5 v 

.Ah~ff V1N 0 - Voo v 

/\1 v/\'.Jvl±lhtff DOn VoHDO 0 24 26 v 

CJ- v«"Jvl±lh1iim DOn loLDo - - 30 mA 

'J CJ ·:; 'J l!J ii.ll:k fcLK - 2 7 MHz 

'J CJ·:; 'J HJt-7.l!i twCLK 70 - - ns 

iz ·:; I- !":; :1 Sl-CLK !setup 50 - - ns 

91.b. CLK-LATCH tels 100 - - ns 

;J;-Jv F CLK-SI !hold 10 - .. ns 

91.b. 

7·:;7HJv7.~ lWLATCH 100 - - ns 
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nl•tlfi.ll.I IC/ICs for Industrial Equipment BU2120CH-3W 

• 11ttfr.JMit/Electrical Characteristics (Unless otherwise noted, Voo=S.OV, Ta=25°C 

Parameter Symbol Min. Typ. Max. Unit Conditions Test 
circuit 

1\1 v-"JL-A.1.J.rEE V1H VooX0.7 - Voo v Fig.1 

CJ-v-"JL-A.1.J.rEE V1L 0 - VooX0.3 v Flg.1 

l1H - - 0.5 11A 
1\1 v-"JL-A.1.J.r)Jll V1H=Voo Fig.2 

lpulldown 5 17 35 11A 

l1L - - 0.5 11A 
CJ- v-"JL-A.1.JC)lll V1L=OV Fig.2 

lpullup 5 17 35 11A 

1\1 v-"JL-1±11.J•EE 
Voo=4.5V 

VoHSO 4.45 - - v Fig.1 
1±11.JgjlH· OPEN, SO gj/H· 

Voo=4.5V 
CJ-v-"JL-1±11.Ji!i:EE VoLSO - - 0.05 v Fig.1 

1±11.J~T-OPEN, SO~T-

1\1 v-"JL-:±11.J~Ull! IQHSO 0.5 1.0 - mA VoH=Voo-0.4V, so gjlff Fig.1 

CJ - v-"JL-:±11.J•lll! loLSO 0.5 1.0 - mA VoL =0.4V, SO ~ii!T Fig.1 

CJ - v-"JL-1±11.J'CEE VoLOO - 0.4 1.5 v loLoo=20mA, DOn illMT- Fig.1 

CJ - v-"M:l:l 1.J'C)Jll lo LOO 13 20 - mA VoLOo=1.0V, DOn~T Fig.1 

fcLK = 7MHz, fs1 = 3.5MHz, V1H = 
100(1) - 3.0 7.0 mA Fig.1 

Voo. V1L=O 

illltf~illf 
fcLK=7MHz, fs1=illE:, V1H=Voo. 

100(2) - 1.3 3.0 mA Fig.1 
V1L=OV 

fcLK=2MHz, Sl=~lE. V1H=Voo. 
100(3) - 0.6 1.0 mA Fig.1 

V1L=OV 

l:fj1.JIJ--7•)li! ILEAK - - 10 11A Voo=4.5V, VoH=24V, DOni!IMT- Fig.1 

milii•EE11t""F~i±l"olEE VLV 2.2 - 4.2 v Fig.1 

tiEE1it""F~i±l~1§~r.ll tLv - - 200 11 S Fig.1 

• .7.1' ·;17-/?'Mit/Switching Characteristics (Unless otherwise noted, Voo=S.OV, Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

1±11.J (SO) :iL "5 J:.1 J Pitroll tr - 20 35 ns so 
1±11.J (SO ):it "!ff l}Pijr.J t1 - 20 35 ns so 
:±11.J(DOn):iLtJ:l)pijfl!l troo 0.1 - 2 µs DOn 

i:l:l1.J(DOn):iLt ""F IJ ~r-i tmo - 0.5 1.0 11 S DOn 

i:l:l1.JlUt.~r.J idso - 70 120 ns CLK-SO 

"L" ii it PUil tpoo - 0.5 2 llS STB-DOn 

ii : 7. 1' ·~ 7;:., 1"~ttilllf:;!k# 

1. }..;/Jf;~;!k1~ (1) :fliii0-5V 

(2) Jt!>..l:•J, Jt!>"flJ 15ns.lW:-Hi.~..!"fl::"tl>. 
(3) ~1:t11lf:O>t.1:~ 1 11!!•J, ; 1' ~ ;...1"0>¥1llf:•BO~l!iillil0> 1/2 l::"t 7->. 

2. lil:/Jfa~llk1~ (1) ftfaililll!lftfai~iilf:"tl>o (13pF, 10MO) 
(2) ~1:t11lf:0>t.1:~11!Jl1J, ;1' ~;...1"0>¥1Jlf:1IBO~!ili0> 1/2 l::"tl>. 
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J°m•l!H.Jll IC/ICs for Industrial Equipment BU2120CH-3W 

No. :fl~ x y No. :fl~ x y 

1 P-GNO 128 128 42 0041 4609 997 

2 P-GNO 284 128 43 0040 4499 1102 

3 S1 655 128 44 0039 4389 997 

4 Yoo 931 128 45 0038 4279 1102 

5 CLK 2099 128 46 0037 4169 997 

6 STB 2515 128 47 0036 4059 1102 

7 L-GNO 3246 128 48 0035 3949 997 

8 P-GNO 3619 128 49 0034 3839 1102 

9 P-GNO 3801 128 50 0033 3729 997 

10 CTL 4175 128 51 0032 3619 1102 

11 Yoo 4415 128 52 0031 3509 997 

12 STB 4771 128 53 0030 3399 1102 

13 LAT/LAT 5185 128 54 0029 3289 997 

14 TEST 5926 128 55 0028 3179 1102 

15 so 6395 128 56 0027 3069 997 

16 L-GNO 6822 128 57 0026 2959 1102 

17 P-GNO 7066 128 58 0025 2849 997 

18 P-GNO 7222 128 59 0024 2739 1102 

19 0064 7139 1102 60 0023 2629 997 

20 0063 7029 997 61 0022 2519 1102 

21 0062 6919 1102 62 0021 2409 997 

22 0061 6809 997 63 0020 2299 1102 

23 0060 6699 1102 64 0019 2189 997 

24 0059 6589 997 65 0018 2079 1102 

25 0058 6479 1102 66 0017 1969 997 

26 0057 6369 997 67 0016 1859 1102 

27 0056 6259 1102 68 0015 1749 997 

28 0055 6149 997 69 0014 1639 1102 

29 0054 6039 1102 70 0013 1529 997 

30 0053 5929 997 71 0012 1419 1102 

31 0052 5819 1102 72 0011 1309 997 

32 0051 5709 997 73 0010 1199 1102 

33 0050 5599 1102 74 009 1089 997 

34 0049 5489 997 75 008 979 1102 

35 0048 5379 1102 76 007 869 997 

36 0047 5269 997 77 006 759 1102 

37 0046 5159 1102 78 005 649 997 

38 0045 5049 997 79 004 539 1102 

39 0044 4939 1102 80 003 429 997 

40 0043 4829 997 81 002 319 1102 

41 0042 4719 1102 82 001 209 997 

522 RDNrn 



J°lltltftlfi IC/ICs for Industrial Equipment BU2120CH-3W 

•film 
(1) l:i:l:fJ (DO) lbflil! (2) 7"/T 

DATA STB STB DO 

* L * High Imp 

* * H High Imp 

L H L High Imp 

H H L P-GND 

* : Don't Care 
High Imp : High Impedance 

• .Al:fi:t.JI§)~~ 

(1 )Cl "J"'/? A.:;IJ$ 

(a) /Jt-7" ''/ :1l{;ttl7i!iUilH- STB* 1 

(b) /JL-51''/ /l{;tt17i!iUiH- STB, CTL *2 

(c) SI, CLK, LAT/LAT:Yi/i-T 

--------.--Yoo 

CTL LAT/LAT 7";7-ftlm 

L L THROUGH 

H H THROUGH 

H L HOLD 

L H HOLD 

(3) ~7 t-v~.7.? 

DATA ';J: CLK O)Jl."5J:.IJ 7!~7 1-990 

(2)Cl~·'/?l±l:fJJlll 

(a) SO :Yili-T 

(b) DOn l:i:l:fJ$ 

t----~--so 

,-----DOn 

"------<---P-GND 

ii: L-GND c P-GND U'fa~C:~iff~tl. T~'go 

RDHrn 

L-GND c P-GND O)r.lJc:ll'(iHU'~"fg C, W:IJ ~ 

7 ;_... :J :A. 5t0)"~1Jffl'lf go 
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,.;:~1tfim IC/ICs for Industrial Equipment 

• 111 ~ /?IE/Timing Diagram 

CLK 

SI 

CLK 

LAT 

LAT 

CLK 

fwCLK 

STB------... 

STB------' '-----' "------

l,oo DOJitjif 12001) 

VOHOO 24V 

524 RDNln 
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imfitflft."-1 IC/ICs for Industrial Equipment BU2911 

BU2911 CMOS -;r Jll=f-;1. CJT -1 IC 
CMOS Multi Melody IC 

BU2911 l.t, ;l.CJ71 2itl!, J77-1"'&6&fi;t:Jjll.,, 

~51*.Ll:i!fiH JIU tdJUJ.1 CMOS -v Jlr'f- ;1. Cl 7 1 IC 7! 

t"o 
BU2911 is a general-purpose CMOS multimelody IC 
with 2 melodies and 6 types of alarm sounds together 
with the oscillation stop function. 

·~ft 

• ~Mvlill/Dimensions (Unit : mm) 

22.9±0.3 

181716151413121110 

~~ o-= 1!· 
123456789 

0 0 "' 1 ) ;1. o 7 1 lflltk : 2 lfll 
2) J"7-hi\f: 6&«l 

3) 9HflEJ -v ;....m.:J: 11'7;....~3 ·:; t-$~~. v-""J"*-J" 
f"~~fittiR 

"l~. P-i7.6±0.3 
+I d ~ 

'g !8 ~ -· 0-H ~ 
+I ~ ~ ~1~~~ 

-H -11 2.54±0.3 I I - I 
4) (..;A()j,*-)j, f"Cl)Jtt:J.Rl.:J: IJMi!i/i I., RJfi~ 
5)I/«CJ-7~/f-.Cl-~~J:~J7~7?~~ 

•Features 

1 ) Number of music melodies : 2 melodies. 
2) Alarm sounds: 6 types 
3) You can select 1-shot or level-hold playing with an 

external jumper. 
4) Playing is repeatable by selecting level-hold. 
5) Attack effect by controlling the envelope. 

•m~ 
1/~-*/, l"J"7-v11"', §]ltl.,~gt, !iJ! 

• Applications 

lnterphone, door chime, alarm clock, toy 

~ 20.32±0.3 ~ 

• ~-TIC•lm/Pin Connections 

RD Nm 525 
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l"l:MltfiJH IC/ICs for Industrial Equipment BU2911 

• ~t.f:lt::*::i'.~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~111.Jntiao Voo -0.3-+7.0 v 

~nwm~ pd 600* mW 

1*#~.lllMll Tstg -55-+125 ·c 
.A:tJtlao V1N -0.3-Voo+o.3 v 

:±l:tJ~ao Vour -o.3-Voo+0.3 v 

• :tlB'@llJfj:;'kf4:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits Unit 

lii.ltao Voo 2.0-4.0'" v 

.A:tJtao V1N o-voo v 

tii'F~ll Topr -25-+75 ·c 
* 'J o ·:; 'J JlililUli:t:f 500kHz O)'* 

• iljlfl'.JfMi!/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Voo=3V) 

Parameter Symbol ·Min. Typ. Max. Unit C.onditions Test Circuit 

/\1 v'X"Jv.A:tJ•ao V1H 2.2 - - v 

o- v'X"Jv.A:ti.:ao V1L - - 0.7 v 

/\1 v'X"JL-.A:tJ•)Jll l1H 8 18 32 µA RES.HALT 7'Jv~rJ /<li> I) Fig.3 

/\1 v'X"Jv.A:tJt)lll. l1H - - 5.0 µA HALT 7'Jv7' ·:; ""j' il!> I) Fig.3 

/\1 v-"'JL-.A:tJ'il)Jll l1H - - 5.0 µA R .A:tJ""J'JL-7'·:; 7'il!> I) Fig.3 

/\1 v'X"Jv.A:tJt)lll l1H - - 1.0 µA 7' JV!'·:; 7', 7' Jv~rJ / 'fJ: [, Fig.3 
' 

o-v'X"JL-.A:tl'iil't l1L - - 5.0 µA RES.HALT 7'Jv~rJ /ili> IJ Fig.3 

o- v'X"JL-.A:tJ•)lll l1L 5 10 20 µA HALT7'Jv7'7""J'il!>IJ Fig.3 

o-v'X"Jv:±l:tJ•a l1L 5 10 20 µA R .A:tJ""J'JL-7' ·:; 7'il!> I) Fig.3 

o-v'X"JL-.A:tJ~)Jll l1L - - 1.0 µA 7'JL-7' ·:; 7', 7'Jv~rJ /'fJ: 1., Fig.3 

o - v'X"JL-.A:tJ11till! 1 VoL1 - 0.3 0.5 v loL=1.6mA Fig.2 

o- v'X"Jv:±l1J'lil£ 2 VoL2 - 0.3 0.5 v loL=4.0mA Fig.2 

t-1:- rH ;,lfltJ 1;-11ut IL - - 5.0 µA 7' }VJ'·:; ""j''fJ: [, Fig.4 

)ili'lf~)JI! (lbi'F~) loooP - 0.3 2.0 mA fcL=1MHz Fig.1 

)iljjf~)JI! (ftfll:.~) loosr - 0.1 10.0 µA HAL T=Voo 'J 0 ·:; 'J w;11:.a~ Fig.1 

lbi'FF.iliJHk fcK 0.1 - 1.0 MHz 

~~F.ilil1ltk lose 270 450 630 kHz RExr=10kQ, CExr=330pF 
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J°IMltftJO IC/ICs for Industrial Equipment BU2911 

• jlg~IBlll~/Test Circuits 

v •• 

~CD ,t 1 kn 

v •• 

··~ 

v •• 

A 

v •• 

GND OSC2 *®Mt.!l:iillllt'll'.iift:iRU'.lEll\l' 
R 12'1l- r l'HAL TM 
AA~ vn,9~.g.v i..
y;z. 71:: 12~-t!·~ rL 
SER illl~~rr-o-C ilU'.lE 
T9. 

v •• 

v •• 

4-8 
RES.HALT 

GND 

Fig.1 

*HALT A.:IJtltiJl!iPJJ'.lEll\l'R 12'1l- r -c· 
HALTjljlj!J*~ L c~'91i%Y vy::Z. 7 
1:: 12~-t! ·~ r L SER~~~rr~'illJ'.lE 
T9. 

Fig.3 

(1) ;< 071, J77-L.iKm 

SEL 1-SEL3 <M.llfi'-tt~J!I.: cl: IJ 8 ~~I iRm ~ * 9 o 

SEL3 SEL2 SEU 8 Ii 

0 0 0 MUSIC 1 

0 0 1 MUSIC 2 

0 1 0 7'7-J... 1 

0 1 1 7'7-J... 2 

1 0 0 7'7-J... 3 

1 0 1 7'7-J... 4 

1 1 0 7'7-.b. 5 

1 1 1 7'7-.b. 6 

(2) ~lt-=£:- t-:'O)iRm 

SEL4 O)~Jll.:cl: IJ, '7 / ~ 3 ·;; t-iJilt, [//\(Jf.,*-Jf., I" 

)JiltO)t;IJIJ;fl;tf ~*'to 

SEL4 

0 

v •• 

v •• 

GND 

Fig.2 

·vi;>D 

v •• 

GND 

Fig.4 

100~~. J...nM~~~-~h~~t~<. ~X~J77-

.4 ·O)~ IJ ""(' 13 ltJf.$!1:. ~ * 9 o 

.-----1cycle-----

A :IJI! 
~-(~~~~~~~~~~~--' 

m n~~·:....-~~~~~~~~~.-~~ 

-----1 cycle----

Fig.5 

~v~'Jf.,*-Jf., l"iJilt START J...tifJfl!j;t Sh Tl.'~ 

00, ~X~J77-.4•t~~~~lt~. J...nM~1'~ltd 
f.$!l:.~*9o f;::.f~~. J77-.41-61.:-:>1.'T'i 1cycle 

~7flw!l:.~:1:9o 

A :!JI .... ! ____ __.I 
m :IJt~---~x,------

----lcycle•----

A :IJl..._1 ________ ___JI 
m:IJ~ r 

----!cycle,----

Fig.6 
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il~l!fi1'1 IC/ICs for Industrial Equipment BU2911 

(3) t±l:tJHJi,,.Aff~fi.!l 

SOUNDl~r-uuuuT ' ' ' ' ' ' O I I 
0 I I 

' ' ' 
SOUND2-j-i ,-, rt--4>-i II r+ 

l LJ L__j : L..J LJ i 
' ' ' I I ~ I 

ENVU ~ : 
~1 Beet------l 
' 1 cycle-----

Fig.7 

(4) ~~ 

@ J)}J.;U) j) I Ji jJi•hd 1 I J ). Ann I 

~ 
Fig.8 MUSIC1 fffJ'~ililllil'¥ 

@"JJJJ J Ji ~J))j I 3 Jd J f IF f J 

Fig.9 MUSIC2 *i! ~ifl!O)*O) Tl' 

(5) 91 ;;_:,,77-'r- t-

Q)MUSIC1, MUSIC2 

START~ i 
I I 

ENV-L u 
' ' ' ' ' ' 

II 

SOUNDibx==:: r-
: : : 1------- I 
I l I I 

MUTEl ! i t-
i i I 

.-1 Beet..., 
' i :--------1 cycle--------..; 

Fig.10 

START-i 

ENVw--------w 
SOUND~~: r 

:: CD: CV\ :: \ 
: :_142ms -!-..t45ms~(])(2)X 1-: :..-----([)(2,)x 6---l 

MUTEl ' 1B12Hz ' 1812Hz ' ' ' r--
' • 1cycle---------. 

Fig.11 

@CHAIM2 (Ring-&) 

--------lcycle------~ 

Fig.12 

@CHAIM3 (Pl-&) 

SOUND 

MUTE 
' ' ! 76ms l ·-1701 Hz 

------1 cycle-------, 
Fig.13 

@CHAIM4 (7"'r1 .b.-&) 

STARTL 

ENV-ur-------,u 
SOUNDiX x xx,.---,* 

l : 212ms : : I 212ms l 1 

MUTE1 :--1B12Hz-t--153ms----: :--1a12Hz-t--610ms=r 

: 1 cycle : 

Fig.14 

@CHAIM5 (PIPI -&) 

START~ 

ENVlJ~--~u 

SOUND-TI ttr-----------x-,'. 
1 : 530ms __ : 2317 

MUTEl .--1812Hz ' ;.-----1437~~-------,~ 

;---------1cycle--------. 

STAF.ff-i 

ENV ' 

Fig.15 

SOUND ii ~ * 
: i 566ms 1 1 580ms : 

MUTE--1 :--1a12Hz~ i---1437Hzl 

: : 
,._ ____ '1 cycle------

Fig.16 
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·-------------------------------------------------------------------, I I 

: I 

OSC1 
OSC2 

I 
I 
I 
I 
I 
I 

osc 

DIV 

SELECT< ,_ ___ ____, 

I 
I 

Melody control 
circuit 

Mode control 

Tempo generation 
circuit 

Interval generation 
circuit (I) 

Interval generation 
circuit (II) 

Notation length 
generartion circuit 

Output signal 
control circuit ( I ) 

Output signal 
control circuit (II) 

Envelope control 
cir.cu it 

SOUND1 

I Q 

L------ - ---- - -- -- - - - -- - - - -------- -- ------- - - -- ----- - -- - -- ----- --
Fig. 17 

• ?CJ·;17~.I:::r-v-5l 

BU2911 t;t:, l*lftB7 Cl'/ 7 v· I* v- )If I*!~ G n \ ;J;T 0 

-~~~~CRi~M0T~.:tt:~?Tm•~8;J;T. 

{(7)~, ~$~~7CJ77fA.n-t~.:t~~-~T.{ 

tl.-f'tl.(7)f?ilf .l-1T':~ G ;J;-t. 

(1) CRR~ 

~ ~MO> 
~11---.... l----,osc 1 

Fig.18 CR ~~191~1\ 

(2) 9~$? a ·;i., A.n 

16 osc 2 

17 
::>o----o---lOSC 1 

Fig.19 ~HlB7 r:J "J 7 A.:h@m 

• -{ .= ~ -'1 )(, IJi~")' " 

l'i'7 - ;f /Hif I) i! '/ "f tJ> 't ~ f.: IJ.f) ,:, )'}i;Hf (7) C, hHf 

1*1$7~§~/MOsattt:~~. 4V://~17~~~ 

RESYffii-Tf "H" ':GT<t.:'~~' (Fig.20). 1 V://~ 

1? Jld;t:, P .. ff(l)~? t:t;i: IJ ;J;T 0 

1 V~/~1?11'=6/fosc 

~~G. ~-~~~~~~~-~l*I. ?CJ7?~~~t:R 
~Gn,~.:t. 

HALT ~;l.;~t:&>~aif,;:, ·RES l::"/f "H" t:T~ t~~f'F 

G;J;T(l)~).Uf;GTT~~'. *-f.:, 1Ji!·;i t-~U.ll (RES 

l::"/tf "H" ~~) t:&>~aif';: HALT 1::0 /f "H" t:T~ 

t~~f'F G*-T(l)~):Ul GT< t.: ~~' (Fig.21). 

IVoo 
0.22µF 2 

'----<>---!RES * 'lli:;J>!(7)Jl::J:.IJ' IJ '"l'rs9 l:w C 
0(7):;E~t;l:flt~9~1'.·~t.J' 
NJIJ :J:9o 
([ijJJllli91Jt;J:'lli:iJEiJl::J:.t.J< IJ 
'"l'r•910mst:.l.P<J(7)'®!;15-) 

Fig.20 1 = Y "I' Jv '' t ·:; t-191ml?~ 

RES__sf---L 

HALT-t---TL 

' ' ' 
RES -r---T1---

' I 
' I 
: lili'i''l':lE : 

HAL T 

RESET{;!:, 
iJ'fJ' l?fJL' 0 

Fig.21 

I 1 I 

: lili'i''!':lE : : 
' I 
47:// 
-!;l"-(7J~t;,(J:. 

-r·N;nlf 
RESET:fjll!J 
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• Rl.IO~/ Application Example 

3V 3V 

T 

N.C 

N.C 

.SOUN021-----+-vvv-~ 

MUTEI-----+----+--+---- TO MUTE 

START SELCTLo---~ 

ENV SOUNDl 

Fig.22 

•1>•~~A~~~y~,~~~~~a1t•~~. -~y~7~ffl~C~ 
7'-< ;;i.7 "l'-~~-tt-ra€>fi'?t < t.O:~t', 

ii2) ll5fflliili&~~illlll:·::n'<~. J77' 1J 'r-"~;i /7'-:$1 ~ .:'.#l!!!<t.:"~t', 
ii3) .:~liili&l;tltftgU!,1*itT•-Wl1'ill>IJ, lbtH~iiET•t~1'~ill>IJ 

*-tt!v, 
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OA l!nlf.I IC/ICs for OA Applications BU8304 

BU8304 1'-/ · l~Jv'A9'1Y7 
Tone Pulse Dialer 

BUB304t;J:, t- - :..- ?i' 1J77, 1\'Jv ;<. 1i' 1l770)faii#\\lla 

1 =J- ·:; /t::: :!:: t 61> fc °ii~! ffl LS IC' To 

The BU8304 is a telephone LSI, provided, in a chip, with 
tone dialer function and pulse dialer function. 

• *i:& 
1) OOl*lm~t:X;J-Jit L, T ~' .Q 0 ~ =-? .L.;f- ;<."=965ms 

(10pps), 483ms (20pps) 

2) 17-·:;/I: t--/1i'1J77, 1'i'Jv;<.1i'1J770)faii#\\llE~ 

{fflj;t n'.Qo 

3) 9Hlfl'ii/Jif, f.J'·::f~ -r·, ii[~'ii~!@l;-*"'~~*1C l'· ~ .Q o 

4) 1!i.A '.)z / l'i 1~5Jill:'i~>.Q0 

5) 17ffi0) 7 ;<. t- 7- :.- ri - 1; 1i' 1 -\"1 Jv t.Jf"i'i"JIJE C', 1; /f. 1 -\' 

Jv;(-'E 1) (j:@l~t:J: .QJ\ ·:;? J7 ·:; /f.Jf"i'i"JIJEC'db .Qo 

6) 3.75:f'J;O) 7':> :>z Jt-;F-.:;( :>z 1 -Y ~ i*I~ L,, ;F- ;<.'O)~J! 

.tJ. mtJ.t.Jf"i'i"Jlml' db .Q o 

7) DTMFt±l :1J~ljllil t;I: 1Ci*J§BC'~:li::1t ~ tt Ts fJ ~)Jif,~J± 

1£jji0)~?1' Btlt fJ' ~ 'o 
8) /'i'Jt,;<. ·;f i.,.-? J;t63%/66%, /\Jv;<. v- t-10PPS/ 

20PPSO)tJ]~;t t.f"i'i"JIJEC' db .Q o 

9) /\Jv ;<. /j' 1-\' JvPif, ~ -WTt:X;J-Jit l., T 1i' 1-\"1 Jvff~~ 

H~t±l:1J"t.Qo 

10) 1'i''7-~ :..- 1J t ·:; t-@IWtt, ~!±v =¥ .:i. v- :>z@IWtt~ i*I 

~ Vn'.Qo 

11)~*~~1:t;J:, 3.58MHz7)<~~~-TXt;l:t7 ~ ·:; ?~ 

~-T~iieffl L,~~@IWH i*Ji( L, T~ '.Qo 

1 2) f~$2 of 7 ~ - * - i-:· f.J'.fieffl C' ~ .Q o 

•Features 

1 ) Specified according to japanese telephone stan
dards. The minimum pause = 965ms(10pps), 483ms 

(20pps). 
2) Provided, in a chip, with tone dialer function and 

pulse dialer function. 
3) Requires no external power supply, and directly con

nectable to a telephone circuit. 
4) Low stand-by current. 
5) Possibility of 17-figure last number redialing, and 

backing-up of redial memory by circuit. 

• ~Jf~'f~f:!!l/Oimensions (Unit: mm) 

~ 
fj ,.., 
..... "' 

~ 0.5±-0.1 

~ 

2.54±0.3 

27.94±0.5 

15.2 

6) Built-in with a 3.75-second digital pause timer, and 
the pause is multiplicable. 

7) DTMF output amplitude is stabilized inside the IC, 
and free from influence of fluctuation of power supply 
voltage. 

8) The pulse break ratio is 63%/66%, and the pulse 
rates of 1 Opps/20pps are switchable. 

9) In case of pulse dialing, dial confirmation sound is put 
out according as a key is pressed down. 

10) Built-in with a power only selling circuit and a voltage 
regulator circuit. 

11) The oscillation circuit employing a 3.58MHz crystal 
oscillator or ceramic oscillator for the basic oscilla
tion, is built-in. 

12) The standard 2 of 7 keyboard is usable. 

•m~ 

OOl*lm~~X;J-J/tl.,k~M#\\, ~-~vATV*/• 

• Applications 

Telephones and cordiess telephones specified by 
japanese telephone standards. 
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OA l!ff RJ IC/ICs for OA Applications 

• ~liiFr~il'.~/Pin Connections (Top View) 

ROW1 

ROW2 

ROW3 

1 ROW4 

ROW5 

6 
9 19 18 8 17 

10P/20P H/8 ON HOOK STI MODE Vss 

• :llt~ltlfl:~f-1:/Recommended Operating Conditions (Ta=25.C) 

Parameter Symbol Min. Typ. Max. Unit 

VDD 2.5 5.5 v 

• 'lm~!Mtt/Electrical Characteristics (Ta=25t, Voo =3.5V) 

Parameter Symbol Min. Typ. Max. Unit 

lb1'1'11iilli I DD - 1.0 2.0 mA 

;( -1:: I) 1*fflili:illi I MR - 0.1 0.75 µA 

'\'--7'1~7;...::z.l!i¥rai - 11.8 - ms 

'\'--.A.t.JP~rai 40 - - ms 

532 naHrn 
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OA •HJJJ IC/ICs for OA Applications 

1· EJ000 
~ 
EJ§J 
~ 
EJ§J000 

2· a G 0 0-----------------0 dJ 
§3 
EJ§] 

3· EJ0EJ00G 
0 
EJ§J 
OFF; OFF HOOK, ON; ON HOOK 

0 7 5 

0 7 5 

0 7 5 3 1 1 

2 3 16 17 

0 7 5 ----------------- 3 1 

0 7 5 ------------------ 3 1 

0 3.75f.l> 0 7 5 

0 3.75 fJ> 0 7 5 

• J(;J1191J/Application Example e ::\'--;j{- !'" J..:trv> I- IJ '7 A 

LINE 

1 2 3 1----"-'i 

4 5 6 ,__ _ __, 

7 8 9 ,__ _ ___, 

* 0 jj: 1----=-i 

PA 

BU8304 

v,, 

Voo 

RBNRI 

GJ 0 IT] 

0 ~l 0 
0 0 0 
[!] 0 m 
~ §] 

COL1 COL2 COL3 

BU8304 

ROW1 

ROW2 

ROW3 

ROW4 

ROW5 
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OA tltUO IC/ICs for OA Applications 

:\'- HJl-A'E- F DTMF ( t---/) 'E- F 

0-9 0-9;)(~7- 9 0-9;)(~7-9 

*· # :f-.A:IJ~~tt-::>ttfd:\,\ *· #7-9 

PA ;f,- ;;(:f- ;f,-A':\'-

RD I) :$( 1 tr)(, :f - 1) :$( 1 tr)(,:\' -

• lbfFIDtlll'I 
MODH:: J: -:i "l I- - ./ (DTMF) 'E- I'' t l~Jf, .A 'E- FO) 

W~;t1J"Z ~ * "9 o I- -./'E- Ft:"t .Qt, ~f!BO)=\'- -1.l" 
{seffliiJljg t IJ I)* To ./ -7Jf,5[11"1 Milt: t;I:=\'- -A.:1J#1 

fAO)ffllJ~R1.l"IJ < , 5f 11"1 JH±:! :1J qi z t =\'- - A.:1J 1.l"iiitmz t±: 

:1Jqi0)5f11"'~•7•~~0"lt±l:1J~tl.*"to*-Xjb~ 

qiO)=\'- -A.:1J t iiJlml', A.-h ~ nt.::=\'- -7- 51 t;t*- .7-"JJJ 

i'Fn7tit±l :1J ~ n * T 0 I- - ./ t±l jJO)~lji tj: ICl*Jf!BZ'ti: 

~1t~ n ls IJ~)W.~EEO)J~IH·~t·a-tt A-o 

mi-.A'E-n::-t.Qt*, #=\'--1.l"1ft1J(JH;::IJIJ*"9 0 t-

./'E- !''Iii} t lliUlt: .1 -7Ji-5f11"1 Ji-lli}t: t;t=\'- -A.:hffifi 

(7)ffllJ~R1.l"IJ < , :$1' 11"1 Jl-t±l :1J qi~*- .A'jbf'J:qiO) :f- .A.:1J 

BU8304 

1.l"iiJligZTo *t.:1~Jl-.A'E- l''lli}tt:f-¥1ll'aift:5f1-t'Jl

lii~i~~1.l~·t±l :1J ~ n * "9 o 
IJ 5f 11"1 )(, tH~:* 17ffi * z iiJfjg-z:· T 0 * t.:: IJ 9' 11"1 )(, t±l 

:1JqiNi>-:i -rt :f- .A.:1J 1.l~·iiJligz, A.:1J ~ nt.::=\'- -7- 51 

1;:1: IJ 5f 1-t' Ji-t±::1J t:~\,' -r t±::1J ~ n *-to 
*-.A"'E- i-:·t:"t .Q e:s:75f.PO)*-.A"ai\'r .. i i~!:E. L, *"9 o 

*-.A"lj: I--/, HJ(,.Aji!ij1JO)'E- FZ{seffliiJligzi!PJ 

*-XqiO):f-.A.:1JtiiJftt'To *~*-Xi7-9tL, 
"l 1) 5f 1-t' )(,.)( 'f 1)A.ff~)6A, t'\,\.Qf,::/1) IJ 9'1-t' Jf,jbf'J: 

a;¥ t * - .7-"jb 11= 1.l~·iiJ fig Z "9 o 
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BU832Xseries "-/1~Jv.Av1~- " 1J 9-'f-P7 
Tone Pulse Repertory Dialer 

I--/ 51' 1' 77tHJ[..:7.51'1' 770).fi\lljg~~ [,, J'(J[,:7.-

1- -/Q)),~~51' 1' 71i..tfRJlm't'9 o 

16 m 20f.!J0>51'1' 71i..-r ;,,1'\-tf7.. t- 71' ~, ~1J1: 32 m 
0> 1; 5f ..,- 7 1i.. ;e ~ 1; a-~ 1., '7;.., 11 ·;.r 7 :11' 7 1i..s J:: tf~*'li 

51' 1' 71i..tfRJlilii't'9 o 

With both the PULSE dialer and TONE (DTMF) dialer 
functions. PULSE - TONE switching operation is 
possible. 

·~:& 
1 ) j}Ji'F~I± 1 .5V t-1¥IDE 
• mi.. :7. ~ - I', I--/~ - i'':J:!<I: 1.5V j}Ji'F t-1¥IDE Vt 

~' * 9 0 [, t;:. ;If".) "Olii&it'#~IBIJl!;lf~l=-m-1:t11i.ll!I: t.J. I)' 

l{;:til: t :11' :t- i"O>iiHIJflM!'t't'#~'t' ~ ;t: 9 o 

• ~~!.flifimtm#L 3000 Q) ;1: ;1: 't'+~t.J. DTMF t:l:l:tJ v-" 

1i..H~9.:: ttf't'~ ;t9 o 

2) j}Ji'F~)~-~mf;lf1"f.J.~' 

• j}J1'F~)~ft~mf;lf1"f.J.~'f;:,/Jf)gt;tt :11' :t- i"O>ifi?IJfl 

~(.'iij!jf#~'t' ~ * 9 0 

• )~•iimt1f1"t.J.~ 'f;:.IJl)~tt#Ll.t:k ~ t.J.fil ~iiW.:: t tf't' ~ 

;t:9o ;tt;:., :11':t- i''0>M!t1.frRl~1±0>~~'t0>t~m 

(.'~;1:9o 

loop=40 µA (Typ.) 

@Voo=1.5V 

looT=210µA (Typ.) 

3) DTMF t:l:l:tl vA;'.J[,Q) Voo ~ff:tttft.J.~' 

• ~)!jiltl± 1.5V '/J• i':> 5.5V ;1: 't' t:l:l :tJ v-" J[, ;If 7 7 ·;.r I-<.' 

Voo ~ff:ttt.f~ IJ ;1: 1:t A,o 

• ~".) "( :7. l::'-7-* ·;.r I- '7-?Q) AGC :'tifttt~t>-t:t"Ci!i 

~jS.fl;IJ• i':> Q) DTMF *t:l:I vA;'.J[, t-;t§l~pl;j 1:s ~/JI) 9 Q) tf 

:$~<.'9 0 

4) DTMF t:l:l1:J~$Q) Voo~ff:tttf1"f.J.~' 

• ilt)!j~I± 1.5V '/J• i':> 5.5V ;1: 't' t:l:I 1.J ~$;If 7 7 ·;.r I-<.' 

Voo ~ff:tttft.J. < 11£~$1'9 o 

DIS(THD)=2% (Typ.) 

)i : tdf. [, BU8321 /BU8323 I;!:~< 

5) DTMF t:l:l:tJl!J)J1i:~Q)~p.ij{ii&~bf1"f.J.~' 

+l.ltll~* +0.21% -fJllJ~:k -0.19% 

1U~1l'li1: J:I::~ 1., "C 113-112 t ~l=-m-1: 11 ti. n' ;t: 9 o 

• *~'1")i~/Dimensions (Unit: mm) 

37 po.2 

l2a ... , 151 

or.,T~~:::·-· ~ ·o.5±0.1g-~1 ,..; ~ 11 .2.54±0.3 I I I 
~ 33.02±0.5 ~ 

"' 

18.5±0.3 

•Features 

1 ) The operation voltage 1.5V is guaranteed 
• The 1.5V operation is guaranteed in both pulse mode 

and tone mode. Therefore, the power supply circuit 
becomes very simple, and power can be supplied by 
serial connection of resistor and diode. 

• Sufficient DTMF output level can be acquired even 
with the conventional telephone's DC resistance 300 
0. 

2) Low operating current 
• Low operating current, so the power can be supplied 

by a serial connection of the resistor and the diode. 
• Low operating current allows selection of larger re

sistance. Diode with higher forward voltage can also 
be employed. 

loop=40 µA (Typ.) loop=210 µA (Typ.) 
@Voo=1.5V 
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OA l!ftJJ.1 IC/ICs for OA Applications 

3) The DTMF output level is independent of Voo 
variation 

• The output level is flat from power supply voltage 
1.5V to 5.5V, and is independent of Voo variation. 

• Therefore, it is easy to keep the DTMF transmission 
level from the telephone along with the AGC charac
teristics of the speech network within the standard. 

4) The DTMF output distortion is independent of Voo 
variation 

• The output distortion is flat from power supply vol
tage 1.5V to 5,5V, and is independent of Voo varia" 
tion. 

DIS (THD)=2% (Typ.) 
Note: BU8321 /BU8323 are excluded 

BU832X Series 

5) Low dividing error of the DTMF output frequency 
+side maximum +0.21 % 
-side maximum -0.19% 

The error is 1 /3 to 1 /2 that of the other manufac
turers. 

•m~ 

~~~~. :::::i- l'"v:A-Tv*/~o 

• Applications 

Telphone and cordless telphone 

• BU832X ~ •J - .A'.lt~/Comparison of the BU832X Series 

(lJ ~im.1:1:tx 

~ ~ 

BU8320A/BU8320AF 

BU8321 /BU8321 F 

BU8322/BU8322F 

BU8323/BU8323F 

17pin 

BU8320A/BU8320AF 

BU8322/BU8322F 

BU8321 /BU8321 F 

BU8323/BU8323F 

18pin 

BU8320A/BU8320AF 

BU8322/BU8322F 

BU8321 /BU8321 F 

BU8323/BU8323F 

Parameter 

t--:..-:±1:h~$ 

1~11-.A 7"v-'.7 .l:I: 1 

1~11-.A 7'v-7 J::I: 2 

ROW1J.IJ t--/:±l:l:J~EE 

COL'ffill t--/:±l:l:J~EE 

536 

.)( 'E 'Jlf~ll>.;z; 

1J"it (HbOK) 

ON 

ON 

ON 

OFF 

F2 

67%160% 

F1 

WR/RD 

Symbol 

DIS 

BR1 

BR2 

VoR 

Voe 

.)( 'E IJ 

:1CJ77 t-

0 

0 

BU8320A 
BU8320AF 

Typ. Max. 

2 5 

66 2/3 -

- -

103 133 

130 169 

1~11-;c:fv-? J± DTMF~$ 

(%) (%) 

67 2 

67160 5 

60 2 

67160 5 

BU8321/BU8323 BU.8322 
BU8321 F/BU8323F BU8322F 

Unit 
Typ. Max. Typ. Max. 

5 10 2 5 % 

66 2/3 - 60 - % 

60 - - - % 

114 148 103 133 mVp-p 

148 192 130 169 mVp-p 

ftDNrn 



OA l!ft.lti IC/ICs for OA Applications 

• ~T-ri:!ii:~/Pin Connections (Top View) 

BU8320A/BU8322 

BU8320AF /BU8322F 

VDD 

COL1 

COL2 

COL3 

COL4 

COL5 

COL6 

COL7 

COLS 

BU8320A/BU8322 

BU8320AF /BU8322F 

BU8321 /BU8323 

BU8321 F /BU8323F 

0 7 ROW2 

2 DP MUTE 
TOP VIEW 

AT OUT 

DTMF OUT 

F1 

F2 

OSC IN ----1--r----i 

OSC OUT 

V DD 

OSC IN ----1--r---i 
OSC OUT 

Voo Vss 

BU8321 /BU8323 

BU8321 F/BU8323F 

v,, 

COL1 

COL2 

COL4 

COL7 

COLS 

ON HOOK 

20P/10P 

MODE IN 

OSC IN 

0 

TOP VIEW 

DTMF OUT 

MODE OUT 

MUTE 

DP MUTE 

PULSE OUT 

WR/RD 20P/10P 67%/60% 

DTMF OUT 
DTMF 
GENERATOR Fl 

F2 

MODE OUT 

MUTE 

DP MUTE 

PULSE OUT 

AT OUT 

20P/10P 

RD Nm 

BU832X Series 

ROW1 

ROW2 

ROW3 

ROW4 

ROW5 0 
PULSE OUT A 

mt 
DP MUTE fi 
MUTE 

Fil 

AT OUT I DTMF OUT 

WR/RD 
lit 

67%/60% ~! 

MODE OUT mt 

Vss 

537 



OA •tUD IC/ICs for OA Applications 

• ~M:ll*~l&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit Note 

~i.lUl:I± Voo 7.0 v 
A.:IJ11:1± V1N Vss-0.3-Voo+0.3 v 1 

1±1 :IJ11:1± 1 VouT1 Vss-0.3- Voo+0.3 v 2 

1±1/J~EE 2 VouT2 Vss-0.3 - 7.0 v 3 

~~rgm~ 
700 (DIP) 

Po mW 
600 (MF) 

tbi'Fi.lill~WI Topr -25-+60 oc 

iJHfi.lili~WI Tstg -55- +125 oc 

5i 1 ROW1-ROW5, COL1-COL8, ON HOOK, 20P/10P, MODE IN, OSC IN, F1, F2, WR/ 

RD, 67%/60% Yilfl'-l:JIJ'll 

5i 2 OSC OUT, AT OUT, DTMF OUT JilH-!:ilJ'll 

5i 3 MODE OUT, MUTE, DP MUTE, PULSE OUT Jil;H-(:JIJ'll 

BU832X Series 

• il~Ut-J~tt (DC) /DC Electrical Characteristics (Unless otherwise noted Ta=25°C, Voo=3.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

•iliii•EE Voo 1.5 3.0 5.5 v 
tbi'f•)jj[ 1 loop - 0.15 0.5 mA 1±1/J~~fiij PULSE 

tbi'F~)Jit 2 looT - 0.4 1.0 mA 1±1/J~~liiiTONE 

;< 'E 'J -i¥ffl~)jj[ IMR - 0.1 0.75 µA 

;< 'E 'J -i¥ffl~EE VMR 1.0 - - v 
t\f v"<'JvA.:IJ~EE V1H 0.8Voo - Voo v Voo= 1.5-5.5V )i 1 

ci - v«Jv A.tJ11EE V1L Vss - 0.2Voo v Voo=1.5-5.5V )i 2 

t\-f v«JvA.:IJ~)ii[ l1H - - 0.1 µA Voo=5.5V ii 2 

ci - v«Jv A.:IJ~)ii[ l1L - - 0.1 µA Voo=5.5V )12 

ROW1-ROW5 
~ - 7' 11.- 7' ·;; 7't.!i:bt RKu - 270 - KQ -- -- ililiiT-

COL1-COL8 

ROW1-ROW5 
~ -7' Jv5f? ;.,f.!itt RKD - 23 - KQ --_ililiiT-

COL1-COL8 

AT OUT ~/71i:)Jit IATL 250 - - µA Voo=1.5V, Vo=0.5V 

AT OUT '.1-7.~)Jit IATH -250 - - µA Voo=1.5V, Vo=1.0V 

l±l:IJ~/7~mt 
Voo=1.5V 

)13 los 250 - - µA 
Vo=0.5V 

l±l:IJ 1J-7~mt IQLKG, - - 1 µA Voo=5.5V )i 3 

-- -- -- --
ii 1 ROW1-ROW5, COL1-COL8, ON HOOK, 20P/10P, MODE IN, OSC IN, WR/RD, 67%/60%JilH-(:)MJ'll 

5i 2 ON HOOK, 20P/10P, MODE IN, WR/RD, 67%160% jl/jf-(:JIJ'll 
-----

ii 3 MODE OUT, MUTE, DP MUTE, PULSE OUT Jili-'H:JIJ'll 
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Test 
Circuit 

Fig.3 

Fig.1 

Fig.1 

Fig.1 

Fig.3 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.1 

Fig.1 

Fig.1 

Fig.1 



OA l\!ff Jij IC/ICs for OA Applications BU832X Series 

• 'l~IY:J!M'tt(AC)/AC Electrical Characteristics (Unless otherwise noted, Ta=25°C, Voo=3.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test 
Circuit 

~:llN~iJUll tosc - 500 - kHz Fig.3 

~:l!Nr.l'l~Pi\'rai los - 0.8 2.0 ms los=1,-12 ii 3 Fig.3 

~-7'1{'J:...-:::<n<¥r.i los - 14.6 - ms Fig.3 

~ - .A. :Mi\'r.i IKo 40 - - ms Fig.3 

~ -r.l'Jfij{Pi\'rai IKU 5 - - ms Fig.3 

t±:l:IJHJt-:::<v- t- 1 PR1 - 10.3 - pps 20P/10P=L Fig.3 

t±:11J1~1t-:::<v- t- 2 PR2 - 20.6 - pps 20P/10P=H Fig.3 

mv:::< :fv-? J:t BR - 66 2/3 - % Fig.3 

1/9-71 :/5111'#-;l."1 l1DPP1 - 875 - ms 20P/10P=L Fig.3 

1/9-7"1 :/5111'#-;l."2 liopp2 - 486 - ms 20P/10P=H Fig.3 

1- -:...-t±:1:1Jni\'r.i IMF - 97 - ms ii 1 Fig.3 

~-/1/9-71 :/5111'#-;;· ltDPM - 97 - ms ii 1 Fig.3 

t--:...-tl:\Mt~~~ h. I - - 0.21 % Fig.3 

BU8320A/BU8320AF 
VoR 73 103 133 mVp-R Fig.3 

BU8322/BU8322F 
ROW1HIJ t--/t±:l:IJ'ill:I± 

BU8321 /BU8321 F 
80 114 148 mVp-fj Fig.3 

BU8323/BU8323F 

BU8320A/BU8320AF 
Voe 91 130 169 mVp-f1 

BU8322/BU8322F 
Fig.3 

COL 1HIJ I- -/t±:l:IJ'ill:I± 
BU8321 /BU8321 F 

104 148 192 mVp-~ Fig.3 
BU8323/BU8323F 

ili!i~ 7" 1) I / 7 7 :/ ::\ PEHB - 2.0 - dB Fig.3 

BU8320A/BU8320AF 
- 2.0 5.0 % Fig.3 

DIS 
BU8322/BU8322F 

t--/i±l:IJfil$ 
BU8321 /BU8321 F 

- 5.0 10.0 % Fig.3 
BU8323/BU8323F 

;f- - ;<"Pi\' rai IPA - 3.7 - s Fig.3 

7 ·1 ~ / ·'.7'Pi\'r.i IHK - 97 - ms Fig.3 

7 ·1 ~ / -'j';f- - ;<"Pi\'rai IHKPA - 1.2 - s Fig.3 

"-1- ~t-l~-7f711~., IMO 5 - - ms Fig.3 

t / 7 ·:;? Pi\'rai loH 10 - - ms ii 2 Fig.3 

~-ff~-1§-~jJ!i'.~ fAT - 926 - Hz Fig.3 

~-ffa~"l§-i±l:IJPi\'r.i IAT - 30 - ms Fig.3 

~, /-?~~.,7~•~-~T$•~~ze-:-~n~nt•.~~~e-:-~n•oo. ~u1:-7-71'/7~*-x•oo~~• 

97ms ld:lli*3\0 ~ t 9. 

vi~- e 'J -~ 17 Jv, 1J '}' 171v•1;1: 0-:-~nPlir.9, 1 /9-71 :;9 '"*-::<."•r·9'1l< 97ms 1:1illlf:~ nt-;-. 
)12 :t;, 7 'Y 7!ilof'l't 'gplf i;J:, ON HOOK Jilii'rt~fli 10ms Id: H (.;A;'Jvl:*i!jlf ~ l < t;', ~ ''• 
)13 11: COLI Ji/if-I: Ll/A;'Jvt!J-:'t'lt»S, ROW1 Ji/if-ll'H (.;/\'/vl:iJgt"('Q)plfl!.9. 

12: osc OUT Ji/if-O)~ni!Jijf~I= J: "'.) Tf"lflil'1f,!ij:IJ ');, 9 tJ':IJ ');, eihf1'tllllM!9 91: '/!ti• 0 ROW1 Yifiif-tJ' H (.;"(JVl:;IJ g * "('O) 

•r.i. 
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OA l!fiffl IC/ICs for OA Applications BU832X Series 

• ill~:i'.1812!/Test Circuits 

(BU8320A/BU8322) 

(BU8320AF /BU8322F) 

(BU8320A/BU8322) 

(BU8320AF /BU8322F) 

(BU8320A/BU8322) 

540 

21 
20 

(BU8321 /BU8323) 

(BU8321 F /BU8323F) 

..--+++++++1:1~,--\__)--28~~~~~~:~...,.l ..... 2 ,....{...,.J..._,A,....00..,...0._,5,....10..,...1._,5 

W2 27 45ero1001116 1-----14 5 6 T 01 06 11 16 

7 8 9 A 02 07 12. 17 

* O ;t: M 03 08 13 18 

H 04 09 14 19 

IN 

v, 

AT OUT 

DTMF OUT 
0.047µF 

3.9k MODE OUT 

15 

J1 A .. 
,_g 

....__, 3 

'--14 
'--!5 

'-----I 6 
7 

'------18 

'-------19 
_.,., HOOK lO 

i:;g i!(Jf'/ilP 11 
;1l MODEIN 12 

~ 220pFi-=o~Sl!>XIE 13 tl 220pF ~~ 14 
lOOµF 

Lv+•.-1 
DD 

(BU8321 /BU8323) 

(BU8321 F /BU8323F) 

OSC OUT 

(BU8321 /BU8323) 

Fig.3 AC 1~ftJlllj:ij::l!iJl!fr 

ftDNm 

261---+--< 7 8 9 R 02 07 12 17 
25 ,j. 0 jj: M 03 08 13 18 

241---+--:..~~~H~04~00~14~1~9 

~;~h 
21 t-----f<> ~ 
2ot---+1• I A 

191- -¥ 
18~!:- JATL ~ 
17 r 
16 1------+--t-' I A TH 

.151---< los 

PULSE.OUT 
22 3.9k 

DP MUTE 

21 
3.9k 

MUTE 
20 

19 
AT OUT 

18 
0.047 µF DTMF OUT 

3.9k MODE OUT 



OA •nm IC/ICs for OA Applications 

(1) ROW1-ROW5, COL1-COL8 

~ -;f- - F .A.:h~iliiT·l'"t o 3X4 (2of7) ~~~ -;f- - F, 

4X5, 8X5 O)~ -;f- - Ffftlil:l' ~:I: To ~ -A.:h ff-:tti 

~t~Q~~~l.1:, ·-O)ROW.A.:ht•-O)COL.A.:h 

f~3-l-TQa, ·-O)ROW~UCOL.A.:hf~-~ 

"L" f/.f'(Jl-t:: l.,ll:"to ~-O)titk111~•flll l.,l.1:m~l°To 

t- -/'E- Fl'~;....? JI- I--/1~~f~~ ~ ttt.:~ '~"ftl.1:, 

ROW1-ROW5 t COL1-COL3 O)v I- 1) ·:;? .Ai*J"C°~ 

-O)ROW~l.tCOL~l'titkO)~-fflliTTQ~t~~ 

IJ iij"lj~t l;i: IJ ll:"t o fl~1.Jft;JO)~-ftlllT l.,t.:~-ftt.tm~ 

l°To 

(2) ON HOOK 

7·:;?.A.:hYili-Tl'To "L" f/.f'(Jl-l':;J-77·:;?, "H" v 
/'(JJ, l' :;t;.... 7 ·:;? t IJ: I) * T 0 

• BU8320A/BU8320AF /BU8321 /BU8321 F /BU8322 

BU8322F 

:$1'1'7'Jl-1~~*tl:t•l.t:;t77·:;?t 1.,, .7.9/1~1'-~U 

(//'\'-I-;( 'E IJ 'lf~J2.0ZJ..l.;l::;j" /7 •:;?CI_, ;j;"f o 

• BU8323/BU8323F 

1f1'7'M~~*t1:1nif~Uvl'I'- 1-1J ;< .:i: 1Jtt~12.;;.nif1.t:;t 

7'/ ·:; ? t I.,, .7. 9 /I~ 1' Rif 1.1: :;t / 7 ·:; ? t I., :I: To 

(3) 20P/10P 

:$f1'7'Jl-!'l'Jl-.7.v- H:}.JIJ:fl:Hilffl'To "L" f/.f'(Jl-l' 

10pps, "H" v.f'\'Jl-l'20ppst~IJ;l:To 

(4) MODE IN 

MODEWIJ;fl~O)t.:~O)Yi/i-=fl'To "L" f/.f'(Jl-l' I--/ 

'E- F, "H" f/.f'(Jl-l'!fJl-.7.'E- Ftf.i:IJ:J:"to f.:t.:i.,, 

IIl~-f.A.:h l.,f.:~-ftl.1: "H" v.f'\'Jl-l't 1--/'E- Ft:: 

~•a"to 

(5) OSC IN, OSC OUT 

l*J$~;fiffO)Atf:l1JYili-Tl'"t o OSC IN t OSC OUT 0) 

fill':: i? 7 ~ ·:; ? ~:li-T CSB500E28 f jl*'l: I., OSC IN, 

. osc OUT fJ• €:> -t n :en GND r .. i 1::, CH 9 ..,. -:1 220PF 

O):::J /7/tf- fjt*'IJ L, ll:"t o 

(6) MODE OUT 

'E- F~!1\lO)tf:l1.J~T-

1fJl-.7.'E- F• "Z" (/\1'1'/1::0 -:$1'/.7.)v.f'(Jl-I:: 

~IJ:J:To 

1--/'E- t''Pif "L" f/.f'(Jl-l::~1J;l:"to 

ON HOOKRif "Z" v.f'\'Jl-'::~IJ:l:To 

if--.7.'~ficj:I, ~5Hzl'L, Zf~IJJlil.,;!:"fo 

(7) DTMF OUT 

1--/'E-F~ ~-O)fl!IT~M~i.,~ITTMFm~ttl:t 

1J l.,:l:To DTMF1~~*t!:lllifP19~1.1:, "z" f/.f'(JJ,t{i:IJ 

BU832X Series 

:l:To CMOSl:f:l1.Jl'To 

(8) F1, F2(BU8320A/BU8320AF/BU8322/BU8322F) 

t--/tf:l:h:;t~J>//O)~ffi~~m:::i;..-7;....tf-ftl*'l:"t 

QYi/i-Tl'"to 

(9) 67%/60%( BU8321 /BU8321 F/BU8323/BU8323F) 

:$f 1' 7' Jl-Jfll- .7. ·iv-? .l:tW IJ :fl ~Yi!i-Tl'T o "L" f/.f'( 

JJ,l' 60%, "H" (//'(JJ,l' 67% t ~ IJ * T 0 

00) WR/RD( BU8321 /BU8321 F /BU8323/BU8323F) 

vl'I'- 1- IJ ;< 'E IJ if~J2.0ZJ.~U~J;.tf:l 1., f~fRT QYi/i-=fl' 

To "L" v.f'\'Jl-l'~OZJ.tf:l L,, "H" vr\'Jl-l'i!f~i2.0ZJ. t ~ 

IJ :J:9o 

(11) AT OUT 

~-R~•tt1:11JTQYi/iTl'ToCMOStl:t:hl'Totf:l:h 

~ )J.litk fAr= 926Hz, tf:l :h Pifr.,i tAr= 30ms, n tf:l :h nif 1.1: 

"z" f/.f'(Jl-,::t.i:•J :l:To 

::t 7 7 ·:; ?Pif, -:ttl~~-.A.:ht::M Vr1.11f~jJ1iO)~-R~• 

ftf:l1J 1.,:J:"fo 

• BU8320A/BU8320AF /BU8321 /BU8321 F /BU8322 

BU8322F 

:;t;., 7 ·:; ?Pif, vl'I'- t- IJ ;< .:i: IJ O)'i!f~i2.0ZJ.'::~ vn.t-:ttf 

~~-.A.1J~ML,T~-R~•tt1:11JL,;!:"to 

• BU8323/BU8323F 

:;t;.... 7 ·:; 7Pif, ~ 'fJ'~Q ~-111'1=t::M 1., T t~-lil~•l.t 

tf:l1J ~ fl.;l:-lt/i,o 

(12) MUTE 

11'Jl-.7.'E- F, t--/'E- Ft::fJ•fJ1 ~€:>T1f1'7'Jl-1~~* 

t1:t• "L" vr\'Jl-t{i:IJ:l:To 

mtf:l:hllif, ~U:;t/7·:;7nif "z" t..-.f'(Jl-t~ 1J:l:"to 

Nch :;t-/;.... Ft..-1' ;....tf:11Jl'To 

(13) DP MUTE 

JfJl-.7.'E- t'', :$1'-(J>JJ,JfJl-.7.*tl:t• "L" vr\'Jl-tf.l:IJ 

* "t 0 t- -;....:i:- t-'Pif "z" v"''"':: ~ •J *"to mtf:l:hnif, 

~U:;t/7·:;?Rifl.1: "Z" v-"'Jl-t~IJ;l:To Nch:;t-/ 

;.... t''v{/tf:l:hl'To 

(14) PULSE OUT 

HJl-.7.'E- Fl!if, ~-O)f111Tt::M~L,t.:1f1'7'Jl-l'l'Jl-.7.f 

tf:l:hl.,ll:"to ;<-(?Pif "Z" v-"11-, :7'v1'?Pif "L" v 
.f'(Jl-t~IJ :l:"t 0 :$f1'7'Jl-lfJl-.7.tf:l:hl!ifP19f.l.1: "z" v-"' 
Jl-t IJ: IJ * 9 0 Nch :;t-/;.... Fv..,. ;....tf:11Jl'T 0 
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OA flff JIJ IC/ICs for OA Applications 

ON HOOK 
WR/RD 
67%/60% 

MODE IN 
20P/10P 

AT OUT 

MODE OUT 
MUTE 

DPMUTE 
PULSE OUT 

BU832X Series 

Voo 

---I 
r---------t.20 

---I 

~,-----D 
==D--il 

Fig.6 DTMF i±l:tJllililtr (BU8320A/BU8320AF/BU8322/BU8322F) Fig.7 DTMF i±l:tJllililtr (BU8321/BU8321F/BU8323/BU8323F) 

OSC IN 
OSC OUT 
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OA IHiJJ.IJC/ICs for OA Applications 

• ~J!A.:t.J 

(1) ~Jl.A:1J (BU8320A/BU8320AF/BU8322/BU8322F) 

H L 

ON HOOK 
::t/7·;1'7 ::t77·;i'7 

(:;i; 9 /J\1 ~if.)( 'E 'Jt!fll.J;I.) (517'M~'5-i!t:l:ll 

20P/10P 20PPS 10PPS 

MODE IN HJv7.'E- F 1--/'E- F 

(2) ~JI.A :1J ( BU8321 /BU8321 F/BU8323/BU8323F) 

H L 

ON HOOK ::t/7·;1'7 ::t77·;i'7 

20P/10P 20PPS 10PPS 

MODE IN J~Jv;l;'E- F t--/'E- F 

WR/RD 
.)( 'E IJ lf)l,J;/. .)( 'E IJ~t:I:\ [, 

Jrn::;i; 9 :..-1l'1:f*1t~ x 't .)( 'E 1J flilmu~ 

67%160% 1vi,;i; :iv-? ..I± 67% H1v;i;:iv-'7J:I: 60% 

(3) ;!. -'E 1) ~t±! [.,, 'i!t)l,Jt.~JI ( BU8321 /BU8321 F) 

ON HOOK WR/RD ti ft ~ 1* 
L L ::f 7 7 ';I '7 .)( 'E IJ ~t:I:\ [, RIIJE 

L H ;f 7 7 '/ '7 7.:9 /J\-(~;l;i~ 

H L ::f / 7 '/ '7 .)( 'E IJ f)il:j;¥:f*l!!l 

H H ::t / 7 '/ '7 .)( 'E IJ i!l'll.J;I. RiflE 

(4) ;!. -'E IJ ~t±! [.,, 'iltll,Jt.~JI ( BU8323/BU8323F) 

ON HOOK WR/RD ti ft ~ f* 
L L ::t 7 7 '/ '7 .)( 'E IJ ~t:l:I [, RiflE 

L H ::f 7 7 •;t '7 .)( '£ IJ i!l')l;.t;. RiflE 

H L ;f / 7 ';J '7 .)( 'E IJ f)iltt:f*i~ 

H H ::f / 7 ·;t '7 :;i; 9 /J\1:f*i~ 

ROW 

---j r- MIN40ms 

---z --, L I z 
~~~~~~--'--~~-'-· ~~~~~- v .. 

v,, 

v .. 
COL z L z 

v .. 

l\DHm 

BU832X Series 

.A.:hif~~ 

CMOS 

CMOS 

CMOS 

.A.:hif~~ 

CMOS 

CMOS 

CMOS 

CMOS 

CMOS 

t:l:I :h 

ff RI 

~ 11:. 

~ 11:. 

~ 11:. 

t:l:I :h 

ff RI 

~ 11:. 

~ 11:. 

~ 11:. 
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OA tiff /fl IC/ICs for OA Applications BU832X Series 

• l:i:lt.J 
(1) t±l )J~-=f-lf~:<.\ 

1±1 tJ ~ 'f 1±1 tJ ff~ ~ 

PULSE OUT N MOS ;t-// Fl/1 / 

DTMF OUT CMOS 
--
MUTE N MOS ;t-// Fv1/ 

DP MUTE N MOS ;t-// Fv1/ 

MODE OUT N MOS ;t-// Fv1/ 

AT OUT CMOS 

~$Ji!il)Bl~ BU8320A/BUB321 /BU8322/BU8323 
BU8320AF/BU8321 F/BU8322F/BU8323F 

(Hz) Ji!il)Bl~ (Hz) Ji!ij)J!l;j(f.fii!i' (%) 

ROW 1 697 698.32 +0.19 

ROW 2 770 771.60 +0.21 

ROW 3 852 850.34 -0.19 

ROW 4 941 939.85 -0.12 

COL 1 1209 1207.73 -0.11 

COL 2 1336 1336.90 +0.07 

COL" 3 1477 1479.29 +0.16 

( BU8321 /BU8323) WR/RD 

544 

MODE !Nl--------------------------i 

'f-l!i'Tt-------, 

OSC OUTr-----•-

ATOUT1-----+""'-'~"----...'',,_ ____ z ___________ ~ 

PULSE OUT 

DTMFOUT!-----=-f-++------+-------~rn~-:----'z;;..__~ 
MUTE!------,,..,~----~ 

DPMUTE l--------....:.:i.;._\--4------1 

MODE OUTl-----==!:=l-+------1 
i-15Hz 

Fig.10 
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OT OT OT OT 
1 2 3 PA 

00 05 10 15 

4 
OT OT OT OT 

5 6 T 
01 06 11 16 

OT OT OT OT 
7· 8 9 R 

02 07 12 17 

0 :II 
OT OT OT OT 

* M 
03 08 13 18 

ROW4 

H 
OT OT OT OT 

04 09 14 19 

Fig.11 BXS :f-;J<- r" I- IJ ·:1 'J ;t. 

1 2 3 PA 

4 5 6 T 

7 8 9 R 

* 0 :II M 

H 

• :\'--;f--1-"lttm 

[Q]-1]] Jlt:*:f-C'.fi IJ, :f-O);jlplq: J:-? Z ?° 1 J7 JLiFa° 

~t~Z*ili~nt9o t~. ~:\'--tO)Mh~ 

;b-ttl:J:? l vH- I- 1J ;( "E 1J O)i:l Jr- 'l 3 / t' 

tl:i'..iE:9.Q:f- C f.i: IJ*q o 

~. 00 t--/"E-~~~:f-¥f!T99t~. OO:f-~M 

Jit9.Q DTMF1~~;1f*ili~tl.t9o J'(Jl-.7."E

~Pi¥1::f-;jlpT ~-rt.A.:t.J t ~-r~1-tlt 6 ti. T, 
~?l.W 17' ;i-m-~O)*ili t ~ti. t-tt lvo 

~ 2:0):f-O);jlpTt:J:•J 3.7tJIO)if--.7.'Pi¥r.l1H~ 

~~t9o tt.:, 1J?'17'Jl-~~tfvl'f- t- 1J? 

11' ;i-~1:1;1:;te-.7.'0)WfltJ<:f- t ~ZiM'I= ~t9 o 

[f] HJl-.7."E- ~i.1'6 1--/"E- ~~0)-f;JJIJ:ffit~.Hr 

? :\'--C'9o tt.:, 1J ?°11'Jl-~~tfvJ"(- I- IJ ?' 

17' ;1-~1:1;1:;te-.7,'0)Wfi!*:f- t ~ ZiM'I= ~ t9 o 

ROW1 1 2 3 

ROW2 4 5 6 

7 8 9 

*M 0 :llR 

Fig.13 3X4 (2of7) :\'-;f-- r" I- IJ ·:1 'J ;t. 

[BJ IJ ?° 1 J7 Jj,IJJf'I=, ~'(fl)?° 1 J7 Ji-1itll:.IJJ1'!=1:{i!Jf.I 

~t9o tt.:, 1J?°1J7Jl-~~tfvH-l-'J?°1 

J7 ;1-~1: l;tif--.7.'0)f4¥i!*:f- t ~ Ztil1'1= ~ t9 o 

~ (...-/'(- !- IJ ;( "E IJ~O)jf~)6,]j., ~hill~' )jlj$; 

t:ft!m ~t9o 

I g~ I-I 9J I (//°(- "IJ;( "E IJ 0)'7 / 9 ·;'7:.if~i6h, ~ 
tf'7/9~~~hili~~ft!m~t9o 

2ot1 :f-;Y- - Hl*'l:Pi¥0)ht:fi!m ~ t 9 o '" 

Jj,.7, "E- ~~t;J: (//°(- I- IJ ;( "E 1) ~0)-~)6,]j.~ 

v:1;? 11' ;1-0)1itll:.1:ft!m ~ t-t o 1- -/"E- ~ 

~I;!: DTMF 0)~1~i5- t ~ Z ?' 11' Jl-*ili ~ti. t 

9 o MODE IN ~IH·O)fi1'1= t*11.~t.>-t!Z, t- -/ 

ftUNRI 545 
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OA l!fi.Jfi IC/ICs for OA Applications 

[]:BJ 2of7 =t- - ;f- - l''~lii'i!aiJO) h '::: {ieffl L, :!: 9 o Hlv 

.A .:c - Fai¥ ,;1: 1J :i 17' ;i, J,Hf v 1 ~ - i- 1J ;1. .:c 1J 0) 

~~*11!~7'Chtl:l L, (:::{ieffl L, ;!: 9 0 $'[;jil=t- -t.f[Q]-[illO) 

~-@;', J.:11~0)[]:BJ=t--(;l:;F'-.A"=t--C: Vl'ibf'F 

1. 7 Jj,.:\<-;jf- ... 

t ::t77·:;7 

i ::f/7·:;7 

(1) /--X Jv'.$<' 17' )v (WRfRD=L) 

t~ ......... ~ 

::t77~7a, =t--.A.n~nk'.i17'~7-9u~:i17' 

;i, ;1. .:c IJ i::::~ 8 u, :1: n ~~;E ~ n t.: .:c - F ( i- - ;.,, JN~ ;i, 

.A) i:::tlE-:iTmtl:l~n:l:9o 

=t- - .A.Mrr~!::: 1;1:i1J~JW ® •a-tt Ao ;l:t.:, :i 17' ;i,:±Jn 

i:t=r-r ti=t- - .A.n!;l:WfilJ ~ n :1: 9 o J.-:.lf~O) •J :i 17' ;i, i~ll:. 

1.., h ,~.g.,;1:, .1--x ;i,~;t 17' ;i,f~-%mtl:l~71~[B][B] e:w 

TL,:!:9o 

(2) 77t.A;F'-.7." (WR/RD=L) 

t CQ;J cm CQ;J· · ·· · · · · ·CQDJ 

;F- A'=t- -WT!::: J: -:i z El ibe'91::: 3.7t.Pra90);f- - xaifra9:1f 

D:lE:T8:!:9o :!:k, ;F'-A'U~hm~Q~(::WilJ•T® 

11, ~O)~-@ICITJ=t- - .A.n[Q]~X3.7 f.J>O);Y--.A"aifr,jj t.t-::i 

< n :1: 9 o ;Y- - .A~fi-4'0) :i 17' 1v .A. n 'Ht 17' ;i,f~-%m 

tl:li:t=r e: IR.ltl, WFilT ~ n * 9 0 1J 5i' 17' ;i,aiJJiHf v 1~- i- IJ 

5i' 17' ;i,Pif ,;1: ;F- .A"~fri:t=r ':::cmx (;l:ITJX(;l:[B]=t- - i A. 

n9Q~(::~J:-:iT;F-.Ai~i:t=rTM~9Q~C:Wl:'8:!: 

9o :!:t.:, 'lhm~6nt.:~*1CL,t.:fl~1™0)*'-.7."t-[Q] 

O)CITJx,;1:rnx,;1:[B]=t-- .A.nzfil!f~~ n :1: 9 o 

(3) 1) $'17'Jv (WR/RD=L) 

t [BJ 

1J :i 17' ;i,i1Jf'F ,;1: ::t 7 7 ·:; 71~!:::0)#~1-t Lt .;, n :!: 9 o ::t 

7 7 ·:; 71~, [BJ C:WT9Q~C:T~illiL::::$<'17' Jv L, t.:'i=-% 

i 1) $'17'Jv9Q~ C::lfl:'8:!:9o 1) 5i'1J7Jv:±lni:t=i,;1:=t

-.A.n (;l:~f-tlt €> n :1:-tt Ao 1) :$<' 17' Jv~71~T® Mf~ 

~=t--U~~M~6nWffiTtmtl:l9Q~(::WT8:!:9o 

IJ :i 1 7' ;i, ;1. .:c •J (;!: 32 tiT i ~ 1.., n' :!: 9 o 

f'i'Jvk'E- FT 33ffiJ.-:.l_t, 1--/t- i;·z 32#1).:J_tO) 

:i 17' 1v .A.n tf ~ n z1, 't.:~-@11::: ,;1: IJ 5i' 17' ;i,(;1:~1.1:. ~ n 

BU832X Series 

1.., :!: 9 o :!: t.: •J :i 17' ;i,aiJJiZlfvf'i'- i- 1J ;1. .:c 1J 

~i'Chtl:l L,PiJ!::: (;!: ;F- A'f!l!f~=t- - C: L, Tibf'F L, :!: 9 o 

:1: t.:, 1- - ;.,,1t11;.AO))~-@l:i 17' 1vm:±l :t illtmz 

9 o I- - / t - Faif (;!: DTMF O)IJ!lf~-% (:: L, T 5i' 

17' Jvm:±l ~ n :1: 9 o 

(BU8320A/BU8321 /BU8322) 

(BU8320AF /BU8321 F /BU8322F) 

:!:9o 1)$'17'Jv;l.t 1),:::(;I:, ttJv.At- Fl:'(;l:[Q]-[ill, 

~. Ill, DTMF t- Fl:'!;l:[Q]-[ill, ~, IJ!l, ~If~ 

;';lf~J.l,hilJfigz9 o 

5i'17'Jvtl:ln~71~!:::[B][B]C:tE!lT9Q e: 1J :i17'Jv(;l:~ll:. 

~n:l:9o 

UiAE) I- -/t- FaiJ(::: (;l:t- F~c~O)t.:ill>L::: ;1. t 1) i 

-#1fie.m 9 Qt.: ill)' ;I. t 1) O)~*~~ffi~ (j: 1) 5i' 

17'Jv31ffiv1~-1-1J1sffiC:f.i:IJ:!:90)l:':'. 

"iiAE< tC.~"'o 
(4) .:C-1'"1;7.llJ~~ ()~-@;'5i'1J7Jv) (WR/RD=L) 

t~······· .. ~ Ill jo;+1j..···· .. ·~ (MODE IN= 

H) 

f'i'Jv.At- l'':IJ•6 l--/t- l''"O)tJJIJ~~:IJf::t77·:;7 

1~. -[Q]O)hilJfigz90 .:c- i-·w•J~HlllT-iHJv.7.1:::~~ 

:lE: ("H" v/\'Jv) L,ITJ=t--~.A.n9Q~e:i:::J:-:iT 1-

;.,,.:c-F"W~~~Qkill>O)M~i;1.~~~•8U,h:!:9o 

1t1v.A-t- FT:i17Jvf~-%mtl:li:t=r,:::ITJ=t--i.A.n9Q e: 

ITJ=t- - .A.nilliO) 5i' 17' ;i,f~-% i mtl:l1~. 3.7 r.Pra90);F- .A" 

:1Jf§i1J:flll.A.~n:l:9o J.:1{~0)$'17'Jv1~-%';1: 1--/t-f 

zm:±l~ n:!:9 o 

:1: t.:, ITJ=t--(;1: iJ :i 17' ;i, ;1. .:c IJ 1:::1t8U,:!: n z1, 'Qt.: l'h, 

1)$'17MiJl:::t)~-@15i'1J7Jv:IJfilJJigz90 ~O)~, t

Hi/ff(;I: cO)f:il.ilil'.!:::ilb T t =t- - .A.naif C: FRI L;t- F:IJf8 

;E~n:l:9o 

(5) vf'i'- i- •J ;1. t 1Jlf8U,h (WR/RD=H) 

i lMJ [Q;J· ........ ~ lMJ ITl §] 

:$<' 17' ;1,,+- 9 ;I. t 1) J:J '7- ~ 3 / 

)l.(j: 

i lMJ [Q;J· ....... ·CQDJ [fil 
vH- I- I) ;I. t 1) (j: 16#1X20 r,ijf~ L, ""(1,';\:9 o 

v tt- I- 1) ;I. t 1) O)l!i'8;,l,h (j: ::t / 7 ·:; 7~i!ll:' _t~[!O)ijj 

f'FI::: Tfi-1,' ;!: 9 o lMJ=t- - !:::*le< 5i' 1J7Jv7-9 C:lMJ=t- -!::: 

*11:< ;1..:ciJJ:J-7-~=i/ rn, §] x1;1:i ?.J i1:::c1::-:iz1t8u, 

Jj.IJ~''5t[ [., ;\: 9 0 ;I. t I) J:J J;- - ~ 3 / (j:[QJ[QJ-ITJ[ill ;\: l:' :/Ji· 

:tli:lE:T 8 :!: 9 o 
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-J.fO) VI'\- I- I) iJ 8J60'J.i1Jf'f:(;j:).f~ [_, -("fy") ;:_ C ff(! 8 

i9o IMI:\'--(:::~< 1f17'Jt.-7-9t/16ffifM.:tt.:ijj;~ 

(;l:, vi'\- I-') )C '£: ') (;:: C;l:$1[;~jljJ: I) 16 ffi0)7- 9 O)tlfit 

8i6itti9o Z:O)~, 16ffifMxQ:\'--.At.Jq~~:\'

-ff~i\!tCttl:lt.J ~ tt ii! A.,o 

v I'\- I- I) )C '£:I) f 511oJ$;9 Q ijj;~C;l: ;f / 7 '/ 7 ~J.:i~<! 

i IMI IMI CO §1 

ilMI ~ 
c.At.J9Q::c.~c1:~zrn, §J~J:~zrn~~tt~o7-

~ 3;,.c:::&>Q1f 17' Jt.-7-9 li511ol:t;;~ tti9 o 

(6) vi'\- t- ') )C '£: ') ~tli:±l L, (WR/RD= L) 

CD ~li*la'.>r 17' Jt.-

t IMI CO §1 

::t77~7M, L~O):\'--.At.J~T[O, §JTlli~~tt~D 

?-- ~ 3 /O)'.i17' Jt.-7-9 ;lf*:±l ~ hi9 0 Z:O)ijj;~, 

'£:- F-f:J.JIJ~;Hi/ii-Tm;!;:i~':::~f;f\f.i: <vi'\- 1- 1) )C '£:'HI 

8i6hPifO)'f:- l''lfilffl ~ tt :t: 9 o ~li*la:'.i 17' Jv*tl:l~7 

{~, '.)1'17'Jt.-O):\'--.At.J(;tffilJ~tt, ~(tT*t±l~tt:f:9o 

:t:t.:, ~li*fa'.)1'17'Jt.-O):\'--.At.J(;t~ttT 21El:t:T~9'ilJ~ 

h :t: 9 o ~li*fa'.)i' 17' Jt.-O)*:±li:f~79 Q :t: T '.)1'17' Jv0H

-.At.J~•tt~h:f:9o ftt~MO):\'--.At.J~OOffi<:t~ 

f;ttt iJ h T*:±l ~ tt :t: 9 o 

cg) '7 / 9 '/ 7- '.)t' 17' Jv 

t I ?ni I 
::t77~7M, L~O):\'--.At.Jf9QC)C'f:~DJ;--~3 

/[O§JO)'.)l.1 J7Jt.-7'-9 lf*:±l ~ tt:t:9 o '7 /9 ';17-'.)1'1 

7' Jt.-(;J:I g~ H ~~ lt.f&> •J, v1t- t- ') )C 'f: 'J 0 7- ~ 3 ;.,.. 

O)IQJIQJ-[O[IDO)~li*fa '.)I' 17' Jt.- t ~ < ll5J l5tllf'r= f t., :t: 9 a 

(7) 7';.i:\'-/'f (WR/RD=L) 

t [8J 

7';.i:\'-/~t'tlJf'r=Hr\,':f:9o illf'r=~7f~. ~ttT 1.2fJ;O) 

7~:\'-/?*-Xf ~t1J-.AL,:f:9o 

l8J:\'- -WT t 1l51Pif';:: '.)t' 17' Jv*tl:lq:i<: ct> ttl;f~-ts (;:: 1f 17' 

Jt.-*tl:l f q:itt t.,, 7 ';I::\'-:..- ?ibf'r= U¥1~ t., :t: 9 a 

l8J:\'- -flflT ';j: ;f 7 7 ';/ 7-+;f / 7 ';I 7 (778ms) ;f 7 7 ';I 

7 *- ::z:· ( 1.2 sec) -+ ::t 7 7 '/ 7 O)tlJf'r= t ~1illi t f.i: IJ :t: 

9o 

lHl:\'- -tlflTPifO) IC i*lftB~U~ 

(1) .A1J'E- F~;i;:i~ (;;I:') iz '/ t- ~ tt, 1'\Jv .A'£:- i-:·-r:~ 

Tst'i:i~Cf.i:IJ:t:9o 

t.: tC. l., MODE IN ;If I- - /fflJO)Pif C;J: I- - / '£:- i-· t l., T 

~~~ tt:t:9 0 

BU832X Series 

(BU8320A/BU8321 /BU8322) 

(BU8320AF /BU8321 F /BU8322F) 

(2) 71 t-*1/9,;;l:')i!';.i t-~tt 1J'.)1'17'Jt.-ilJll~f.i:~;i.; 

i~C~IJ:t:9 0 

(3) l8J:\'- -WTf~til~ t., TffaO):\'- -WTliilJ1lg-r:9 o 

7~:\'-/?~)C'f:~~~-8i6:t:h:f:i!A.,. 

7 ·;.i :\'-:..-?ibf'J:q:i (778 ms+1.2 sec) ';;1:[8]:\'--tC.tt .At.I 

f ~f;ftt iJ tt *it A.,. 

l8J:\'--f•<ffa0):\'--.At.J~).f~l.,TffilJ~tt:t:9. 

2. 2of7 ::\'--#- F 

t ::t 7 7 '/ 7 (10pin: H-+L) 

i ;f/7,;.i7 (10pin: L-+H) 

(1) .l-""'7Jv'.)i'17'Jv (WR/RD=L) 

t~"'·······~ 
;f 7 7 ';I 'if~, ::\'-- At.J ~ ;itf.: '.)1'17' Jt.-7- 9 ';j: I) '.)1'1 J7 

Jv)C'f:'Jt:::i;8i6:t:tt, ~l):~~ttt.:'f:- F ( 1--//J'l'\Jv 

.A) ':::fJhT*tl:l~tt:f:9o 

::\'- - .A t.Jffi~';:: C;J:ililJ~.lW ct> IJ:t: it A.,. :t: t.:, '.)t' 17' Jv:±l t.J 
q:.-r: t :\'- - .At.I (;;l:ffi'iJ ~ tt i 't 0 

~Jf~O) 1) 1f 17' Jt.- f •tt t., t.:\, '~~(;;I:, .1 -""'7Jt.-::;z17' Jt.

f~~*:±l~7f~~~t.WT t., 3:9. 

(2) 1)1f17'Jv (WR/RD=L, MODEIN=H) 

t~~ 
1) '.)t' 17' Jvibf'J:(;;I: ::t 7 7 '/ 7 ~f~C:::O)O'J.~fitt iJ tt :t: 9. 

::t 7 7 ';I 7 f~, ~~t.WT9Q;::t<:~ffiH::::117' 

Jt.- Gt.:it~f 'J '.)1'17' Jt.-9 Q;:: t t.fT8 3:9. 'J :117' Jt.

:±l t.Jq:i ,;;1: ::\'- - .At.I C;J:~f;t tt iJ tt :t: -tt A.,. 1) '.)t' 17' Jt.-~7f~ 

T&>ttCi'fl1JJ:\'- -(;J:~Ct-(itt iJ MiiJffiT t*tl:l9 Q;:: t '/J~· 

T 8 :t: 9. 'J '.)t' 1 7' Jt.- )C 'f: 1J ,;1: 32 ffi f fl t., T \,' ;t: 9. / t 

Jt.-.A'f:- FT 33ffi.l.-~L, t--/'f:- F<: 32ffi.l.-~L0):1 

17' Jt.- .At.I IJf~ tt z \,' t.:ijj;~(::: (;!: 1J '.)t' 17' Jt.-,t•tt ~ tt ;t: 

9. 'J '.)1'17'Jv)C 'f: 'J c:::(;t, /'\Jt.-.A'f:- F<:,;t[QJ~lfil, 

~(*-.A.·), 1--/'f:- F<:(;t[QJ-[ID, ~ (*), 

~ ( #) 1Jf~qif8i6hilJ1lg-r:9 0 

1) 1117'Jt.-:±lt.J~7f~t:::~~UlflT9Q t 'J '.)1'17' 

Jt.-tt•tt ~ tt :t:9. 

( 5.ia) I- - ;.... '£: - FPif ';:: (;!: '£: - F~c~O) t.: cl.I)'::: )C '£: 1) f 

-ffi~Jf.19Q~cl.I), )C'f:~O)•*fl1iJffi~~~::)i' 

1 7' Jt.- 31 ffi v 1 t - t- 'J 1 s ffi t t.i: 1 J ;t: 9 0) T .:: 

51•< t::.'~\,'• 

(3) vi'\- 1- 1) )C '£: 1)i;8i6h (WR/RD=H, MODE IN 

=H) 

i~ ~-········~~ [O §] 

'.f17'Jv7-9 )C'f: 1JDJ;--~3/ 

v /'\- I- 1) )C '£: 1) ,;1: 16 ffi x 20 f,!jJ f fl [., T \, \ ;!: 9 0 v I'\-
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~~~T~0).8i6hU*/7~?~~<'.'LEO)iJJ~~z 

fr~' a: 9 o C!:fil~ -1:~ < ~-17' Jt-7- 51 C:C!MJ~ -1: 

~<~T~D~-~3/ffi, @~~~z•8i6hff~7G 

;!: 9 0 ~ T IJ D ~ - ~ 3 / li[QJ[QJ-ffil]] ;!: <'.' if1itlE <'.' 8 ;!: 

9 0 '-ilO)vH- ~ IJ.8i6hiJJi'Flill~ GZfr? Z::. C:if 

<'.'8:1:9o C!:fil~-1=~< 1'17'Jv-T-51if16ffia-~~ 

t.:~g-1i, vH- ~ 1J ~ T 1J 1:1Hclill~ fJ 16ffi0)7-51 

O)h.8i6:1:tl.:1:9o Z::.O)~, 16ffia-~~.Q~-.A1:Jaif 

1: Ii~ -ff~~ilf Ii :±l 1:J ~ fl.;!: -It ft, 0 v I~ - ~ 1) ~ T I) a- )i!l 

$;9.Q.g-li* /7 ·:; ?~~<'.' 

i C!MJ []BJ ITfil m @ 

t.A1:J9.QZ::.c~~~zm, @~~~z•~~n.~o~

~ 3/l:il1>.Q1' 17' Jt-7'-51 if)i!l$;~ tl.:1:9 o 

(4) vH- ~ 1) ~ T IJ~h:±l G (WR/RD=L, MODE IN 

=H) 

t[]BJ m @ 

*77·:;?~~. L~c0)~-.A.111:zm, @<'.'11\'i~~nt.:o 

BU832X Series 

tr-·~ 3/0)~·1rJt-7~5ltf*:±: ~ n ;1:9 o 

~li*i1' 17' Jt-*:±:~n~. ~-17' Jt-0)~ - .A:tJ liH"iiJ ~ n, 

~ltZ*:±l ~ tl.£9 o 

:l:t.:, ~*i1'17'JvO)~-.A.1Jli~LtZ 21!U<'.'H"iiJ~ 

n * 9 o mte1' 17' Jt-O)*:±lif~79.Q*<'.'1'17' Jt-0)~ 

-.A1:JU~~~tl.:1:9o {tl.~MO)~-.A1:JU00ffi<'.'t~ 

iilt6tl.Z*ili~tL:l:9o 

(5) ;F-;\' (MODE IN=H) 

t [Q;J···· ·····[]BJ ......... ~ 

* 77·:;?1' 17' Jv*:±:aif (WR/RD=L) 

1ffi§O)~-.A1:JW[QJ-l]]~-O)·g-O)h2ffi§~·O) 

[]BJ~ - a- ;F - x· C: G z ~~ G * 9 o ;i: t.: 1J 1' 1 r Jv 

ai¥J..Zt!v1~- ~ IJ ~ T IJ ~h:±l Gl!ifl: li;F-;\··wu~~ -

C: G ZiJJi'F G :I: 9 o 

* /7 ·:;? ~ T IJ.8i6hl!if (WR/RD=H) 

C!:fil~ -1:~ < !Ui?JJOH- .A.11 if[QJ-1]]0).g-l:O)h 

2ffi§~•O)[]BJ~-a-;F-xt~~G:l:9o 
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WR 
IR 13 / ~ - It f'F :$(..,. J" JL-l:ll1J 

RD 

.l-""<'JL-:$f1J"Jv L t [1][2] [3] 11) 1 2 3 4 
L____J 

MODE= "H" lfJv.A 

.I-"'<' Ji..:$( 1' J" Jv L t [IJ [2] [3] 11) 1 2 3 4 
'----' 

MODE= "L" DTMF 

.I-"'<' JL-:$f 1' J" Jv L t IIJ[IJ[2][3]11J 1 2 3 4 
L____J 

MODE= "H" DTMF 

J"?iz.A;J<'-;;l.' L t [llJ I p A I [1][2][3] OL_J123 

3.7s 

;J<'-.A'Q)Jfii:j:IM!lfi L [llJ I p A I [1][2][3] l OL-J 1 2 3 

3.7s 

t IBI lPAl OL_J 1 2 3 

~3.7s 

t 
I p A l l'lfi<PMll* 

IJ :$(-(J"J[, (1) L t [1](2][3]111 l 1 2 3 4 

t IBI 1 2 3 4 
IJ :$(-()")(, (2) L t [1][2]···[3][2][3][3] l 1 2···2 3 

t IBI ltl:ll1J 

IJ :$( -( J" JL-~.11:.(1) L t [1]12J[3][!] IBllBI l 1 2 3 4 t 
IBllBl:llllT 

t IBI fil:ll1J 
IJ :$( 1 J" Mit.11:.(2) L t [IJ [2] [3][!] l 1 2 3 4 

t IBI IBllBI l 1 2 3 4 t 
IBllBl:llllT 

t IBI fil:ll1J 

IIl~-,:J: 9 L t [1][2]1IJ[3][!] l 1 2 34 
L....I LJ LJ 

'E- f'"ij)IJIU. (MODE= "H") /fJ[,;;l. 3.7s DTMF 

t IBI 1 2 34 
L....I L....I L....I 

(MODE= "L") /fJ[,;;l. 3.7s DTMF 

vlf- I- IJ j. 'E IJ\f~ H l IMI l1J 12ll3l lll IMlllll llll fil:ll1J 
ili.h (1) 

1 2 3 4 16 17 
H l IMI 11J 12lraJ III-· ·(6JlZJ IMlllll 11J fil:ll1J 

vlf- I- IJ ;I. 'E 1J1f'~ 

ili.h (2) l IMI l1J 12ll3l OOIMlllll llll 

H fil:ll1J 
IMI l5l [li] lZllBJ IMI lllllIJ 

vlf- I- IJ j. 'E IJ\f~ t!&l:ll 1J 
ili.h (3) 

RDHIR 

BU832X Series 

(BU8320A/BU8321 /BU8323) 

(BU8320AF /BU8321 F /BU8323F) 

;I. 'E IJ l*l g 

RD [IJ [2] [3] 11) 

RD IIJ[IJ [2] [3]11) 

RD III l1J 12J [3]11J 

RD [llJ I p A I [1][2][3] 

RD [llJ I p A I [1][2][3] 

RD [llJ I p A I [1][2][3] 

RD [1][2] [3] 111 

RD [1][2][3][!] 

RD 
1 2 31 32 
00···00 

RD 
1 2 31 33 
00···00 

RD DODD 

RD DODD 
RD [IJ [2][3] [!] 

RD DODD 

RD DODD 
RD l1J 12JIII [3] l1l 

RD [1][2] IIJ [3] l1l 

RD [1][2] [3] [!] 

MOO [1][2][3]11J 

RD 
1 2 3 4 16 

[1Jl2J[3]1IJ .• ·[li] 

M01 
1 2 3 4 16 

[IJ l2l [3] III- .. [li] 
RD [1][2] [3] [!] 

MOO [1][2][3]11J 

RD 15J[li]cZJ[BJ 

M01 15J[li][ZJ[BJ 

549 

0 
A 
lilt 
fi 
ffl 

I 



OA flfiJll IC/ICs for OA Applications 

WR 
~ f!l / :\'- - :II 1-F 11" 1' J" JL-l:lttJ 

RD 

vlf- t- IJ j. 'E IJ lli7J. L t IMllIDIID 1 2 3 4 5 

Wt., (1) 
t[IT] 0 0 

vlf- t- IJ j. 'E 1Jlli1J. L t IMllIDIIDIMJIID[l] 1234567890 

Wt., (2) 
t[IT] [ill 0 0 1 

vlf- t- IJ j. 'E IJ iii'ei7J. L t IMl IID [2J [1][2] l3l 12345t123 
t:l:l [., (3) [l][2][3]¥fl"f 

vlf- t- IJ j. 'E IJ~.;1j. L t IMl IIDIIDIMI IID [l] [6)111 123456t67 
t:l:l [., (4) t[IT) [ill 0 0 0 1 

[6)111 [6)111¥111' 

7·'):\'-/'f L t IHl 7 ''/ :\'- '/ 'flb1-F 

WR 
~ f!l / :\'- - li 11' 11" 1' J" Jt.-t:l:l:tJ 

RD 

/--:;' J[,1( 1'J" J[, L t 111 ll!l l9JIID 7 8 9 0 
'------' 

MODE= "H" l'fJL-7. 

/ --:;' JL-1( 1'J" J[, L t IIDl*Mll# RI O* :II 
L____j 

MODE= "L" DTMF 

IJ 1( 1' J" )[, L t [l] [2J [3] l!I l 1 2 3 4 

MODE= "H" t[I[ll:ll RI 1 2 3 4 

IJ 11" 1' J" M;hl:. L t [l][2][3]1!J I* Mii *Ml l 1 2 3 4 t 
MODE= "H" l*Ml~l' 

ti# Rll# RI •W:tJ 

vlf- t- IJ j. 'E IJ·~ H l I * MI [l][2][3]1!J I* Ml IIDIID •wn 
i6h 
MODE= "H" 

vlf- t- IJ j. 'E IJ~.;1j. L t I :II R I IIDIID 1 2 3 4 

t:l:l[., 

MODE= "H" 

J"~-f!;t.;f--.7.' L t IID I :II R I [1][2][3] 0 
L__J 

1 2 3 

MODE= "H" 3.7s 

;r. - .7.'0)~$M~ L t IID I :II R I [1][2][3] l 0 1 2 3 
'---' 

MODE;,,, "H" 3.7s 

ti# Rll# RI 1:11 RI 0 1 2 3 
L__J 

· ~3.7s 

~<PIW~ 
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BU832X Series 

(BU8320A/BU8321 /8U8323) 

(BU8320AF/BU8321 F/BU8323F) 

j. 'E IJ l;/;J g 

RD [1][2]13][!1151 

MOO [l][2][3]1!JIS) 

R D [1][2] [3] l!J ISJ [6] 1111l!l l9JIID 

MOO [l][2][3]1!JIS) 

M01 [6]1111l!ll9JIID 

RD [l] [2J [3]1!J IS)[l][2] [3] 

M02 [l][2][3]1!JISJ 

RD [1][2] [3]1!JISJ [6] [6]1Z) 

MOO [1][2][3] 

M01 l!llSJIIil 

j. 'E IJ l;/;J g 

RD 1111l!ll9JIID 

RD IIJIID~lll 

RD [l][2][3]1!J 

RD [l][2][3]1!J 

RD DODD 

RD DODD 
MOO [l][2][3]1!J 

RD [l][2][3]1!J 

MOO [l][2][3]1!J 

RD [l][2][3]1!J 

RD IID [Efil [1][2][3] 

RD IID I p A I [1][2][3] 

RD IID I p A I [1][2][3] 



OA tlt&Jf.I IC/ICs for OA Applications 

e ::\=--~fl'Blt!Y'I (BU8323/BU8323F) 

1. 7JL-::f-;t-'-"' 

t:t77·;;? 

!:t/7·;;? 
(1) .I - "'<' Jl-:$"1' 17" Jv (WR/RD= L) 

t [Q;J·········CQDJ 

;;t 7 7 ·;; ? f~, ::\=- - A. 1:J ~ n t.:: :>t. 1 r 11.-7- :$! t;t 9 1 7" 1i.. 

.i< t IJ t:::ii~i2>*tl.~it~:~nt.::t- F ( t--/1.J'1t1i..;z.) 

t:::1if "? T*l:l:l ~ n * 9 o 
:f-A.1Jffi~t:::t;J:JlilJ5Nl;J:diJIJ*-1tA,o *f.::, :$1'17Jvl:l:l1:J 

c:p l' t ::\=- - A. 1:J t;t m:RI ~ n * 9 0 ))J f~<T.> 1J :>t. 17" 11.- f n.tl: 

LJ.:: ~ 1 ~%1.t, .1-"'<" 11.- 91r1i..f~i5-*l:l:l~7f~lIDlID ct~ 

TL,*9o 
(2) 7"?-tz;z.;F-;z." (WR/RD=L) 

t [Q;J ~ [Q;J ........ ·CQDJ 

;F-X::\=--~T~~"?Tl3~~~3.7D~<T.>;F-X~~if 

B:lE'.1" ~ * 9 o * t.::, ;F-;z.··1Hlhmt.l..Q;:: t 1fl'iJtiEl' t1ii 

•J, ;::(])~%~:\' -A.1JlBl~xs.1 t.P<T.>;F-;z."ni¥or .. i i "°'.) 

< tl.*9o ;F-;z."~ficp<7):$1'17"Jv.A.1Jt;J::>t'17Jvf~i5-* 

l:l:lt:pC:fliHl, ~9=RJ~ti.*9o IJ:$t'17"MUHfvH- t- 1) 

:>t' 17 Jv~t;t;F-;z."~frcpt:::[EJ.Xt;tITJ.Xt;t[ID:f - f A. 

1J9.Q2:C:~~"?T*-Xf~cpl'M.9.Q2:C:ifl'~* 

9o *f.::, ~ihmt.l.0ti.t.::3.1*1CU.::f1~1~<T.>*-;z."t-!81 

<T.>~.Xt;J:ITJ.Xl;t[ID:f -A.1J l'M•~ n * 9 o 

(3) iJ :>1· 1 r Jv (WR/RD= L) 

t [ID 

IJ :>1· 1 r Jv~f'F t;t :t 7 7 ·;; ? f~ 1:::<T.>h~f'Ht 0 n * 9 o :t 

7 7 ·;; ?f~, lIDC:~T9.Q;:: t l'ii[ilfil:::~i17"Jv L,f.::'1=45-

f iJ :$"/' 1rJt.-9.Q;::t1fl' ~ * 9 o 1J :$"/' 17" Jvl:l:l1Jcpl;J::f 

-A.1:1t.t~11Lt0 ti* -It A,o 1J :$1'1 J7 Jv~7f~l'·t1!J tl.ltl!f 

ldJ:f-t;J:~f1Lt 0 tl.f~#jl' t*l:l:l9.Q;::t1fl' ~ * 9 o 1) 

5( 1 J7 )v ;( t 1) l;J: 32 ffi f lf I_, l ~ 1 * 9 o 

HJv At - f''l' 33 ffiJ,j__t, t- - / 'E- Fl' 32 #j])j__t.<7) 

:>t' 17" Jt.-A.1:JJJ~·~ n -r~ 1t.::~%1::: 1;1: 1J 91 r Jt.-t;tn.tl: ~ n 
*90 IJ:$t'17"Jv.i<-=t1n:::t;t, HJi..;z.-=t- Fl'l;t[QJ-lliJ, 

~. ITJ, DTMFt-F1'1;J:[QJ-lliJ, [!],ml, ~tf~ 

-1.?if~i2>hl'iJtiE1'9 o 

? 17" Jt.-l:l:l1J~7f~1:::[ID[ID t~T9 .Q c: 1J :>t' 17" Ji..t;tn.tl: 

~ti.*9o 

U£:i:) t- - :..- -=t - t-:·nif t::: 1;1: -=t - F~c1t<T.> t.:: ~ L::: .i< -=t 1J 1 

-ffi~ffl9.Q~~ • .i<t~<T.>~*l!fldJffi~U~:i 

1 7" )v 31 ffi v It - t- IJ 15 ffi C .>j: I) * 9 <7) '°l''<:' 

)i;i: < t~ ~ ~ '0 
(4) -=t- l'"f:ll•Jat U~%?17Jv) (WR/RD=L) 

BU832X Series 

(BU8323/BU8323F) 

t CE:1J··· ...... [EJ ITJ I o;+1 j ...... ···~ (MODE IN 

=H) 

HJv;z.-=t- F1.J'0 t--/'E- F-"<T.>t1JIJ~;ttf;;t77·;;? 

f~, -lBJ<T.>hl'iJtiE1'9 o 'E- f''tJ)IJaHli-TfltJt.-;z.t:::~~ 

:JE: ("H" l/A;'JI..-) l.,ITJ:f-f A.1J9.Q;:: C ';::~ "? T t- -

/t-F-"W~at.Q~~<T.>M~f.i<t~~-~i2>h*9o 

1tJi.. ;z. -=t- Fl' :>1· 1 r Jt.-f~i5-*l:l:lcpt:::ITJ:f- f A.1J 9 .Qt 

ITJ:f- A 1JJ,jilfj<7) :$1' 1 J7 Jvf~i5- f *l:l:lf~. 3.H.Prai<T.>*

;z."tf13 ~:tifi.A.~tl.*9o Uf~<T.>:$t'17"Jvf~-%t;t t--/t

F1'*1:1:l~tl.*9o 

* t.::, ITJ:f- l;J: 1J :>1·1r11.-;. -=t IJ t:::it~i2>* n -r~ 1 .Q t.::~. 
1J :>t' 17" Mi\'t::: t)Jl%5i 17" Jv1fl'iJliE1'9 o ;:: <T.>~, -=t

F~T-U ~<T.>~~~~"?Tt:f-A.1J~t~~t-FlfB 

:JE:~ ti.*9 0 

(5) vH- t- 'J .i< -=t 'Jit~i2>h (WR/RD=H) 
t [Q;J· ....... ·CQDJ IMl IIl [iii] 

(...-It-!-- IJ ;( t IJ<7)if~)2,,fi.t;J:;;t7 7 ·;; ?;jXfill""(' L~C(])~ 

f'):t::: Tfi~ I* 9 0 

:$"1'17Jv-J"-)!(:IMJ:f-t:::ifi)l:< .i<t 1JD'r-::,,3/IIJ, [iii] 

.Xt;J: I?..":" It=~ "?lif~)2,Jj.1f~7 L,*9 0 ;( t IJ D'r

::,,3 /U[QJ[QJ-IIJlliJ*1'ifffi:JE:l'~ *9o 

-).1<7) v H- t- IJ -~ )2,,fi.~f'):t;J:J.lifV'C I., Tff-J 2: (: 1f1' ~ 

*90 :>t'17"Jt.-7-)!1.Jf16ffif~5tt.::~%1;t, vit- t-

1J ;( t IJ t::: l;J:$'(;!rni~ IJ 16 ffi<7)7"- )I <7),fi.if~)t,* fl.* 9 o 

2'.<T.>~, 16ffif~;t.Q:f-A.1J~~U:f-W~9Ul:l:l1J 

~fl.*-l:t/t,o 

I/It-!-- IJ ;( t IJ f)j!j$;9 .Q~%t;J:;;t 7 7 ·;; n:*'.filll' 

t IMl IIl [iii] 

t I?..-:- I 
t A.1:19 .Q;:: cl::~"? TIIJ, [iii]t::: ~ "? Ttl'i:JE: ~ nt.:: D 'r-

::,, 3 :..- t:::d!i .Q :>1· 17" 11..-7"- )! tf)i!l:* ~ n * 9 o 

(6) I/It- t- IJ ;< t IJ ~hl:l:l I., (WR/RD=L) 

CD~.ii*11l :>t' 1 r Jv 

t IMl IIl [iii] 

;;t77~?8, __t~(]):f-A.1J~TIIJ, [iii]1'ffi:JE:~ti.~D 

'r-:,, 3:.-<T.>?1rJt.-7-:$l1f*l:l:l ~ n * 9 o 2'.<T.>~%. 

'E- FW IJ •t~T-<T.>~::*'.mlt:::l~lf;f~lj: < I/It- t- 1) ;( t IJ it 
~i2>hHi\'<T.>t- F1.J~·;oom~tl.*9o ~*11l:i17"Jv*l:l:l~7 
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OA flff JJ.1 IC/ICs for OA Applications 

a, 51'17'~0)~-An~ffRI~n. ~Hzmw~n*9· 
*f.:, 1~~5f1J7JvO)~-An';t~LtT 21Bl*l"ffilJ~ 

n*9. 1~~/J·17' ;t-O)mW:lf~79.g*1"51'17' JvO)~ 

- An 'i~l.I:. ~ n * 9. -t nPJf&O)~ - An 'ii~ffil" t~ 

iitt snmw~n*9· 

<%>'7 :-- 9 "J f- /J' 17' Jv 

t I ?.JI 
*777?M, LEO)~-Ani9.Qt;<t~D7-~3 

:--ITJ§JO)/J.17'Jv-T-9:1imW~n*9· '7/9 "Jr/J·1 

7' Jv,il g~ H ?~ lt.f<Y.> ~J, vi~- i- iJ x t iJ o7- ~ 3 :-

O)[QJ[QJ-ITJ[]]m~~§ 17' Jv t~< ll3J !5ihi'Fi t., * 9. 

(7) 7·y~:,-7· (WR/RD=L) 

tlHI 

7 ·y ~ / 7'ib1'F i ff~'* 9. ihi'F~7{~, ~WC 1.2f.J>O) 

77~/?#-Xieib~At.,*9• 

llil~ -¥Ill' t 113Jai¥'= /J·17' 1v*Wi:J:i-r· iii> nt:fiii-5 L:mw i 

i:J:il.l:.t.,, 77~/?ih~i~Mt.,*9· 

[HJ~ -tilll''i* 7 7 ·y ?--+:1" / 7 ·y? (778 ms) --+* 7 

7·y?#-.;( (1.2sec) -*77·y?O)i1J1'Ft~fffiit~ 

IJ*9 0 

[HJ~ -tl!ll'Pi¥0) IC i*Jf!ll~~~ 

(1) An.:r- t:·~~';tlJ-iz·y i-~nmt-.::z.:r- F-z:~-s 

~~~t~IJ;l:9 0 

t.: tC. L, MODE IN :If I- -/fJ!IJO)ai¥,i I- -/'f:- I'' t l., T 

~~~~ n;1:9. 

(2) 71 1-#1:--9 ';t IJ u '') i- ~ n/J·17' JvRJfm~~~ 

t~•a9. 

~) llil~-tilll'Mt•~L,TffaO)~-tilll'ffilJ~l"9. 

77~:--?~x.:r~~~-8~*n*tth. 

7·y~/?iili'Fi:J:i (778ms+1.2sec) 'illil~-tdtAn 

i~iitt s n;1:tt h. 

llil~-i~<ff•O)~~An~•~l.,TffRJ~n;1:9. 

2. 2of7~-;f--I" 

t * 7 7 ·y? (tOpin : H--+L) 

i */7·y? (10pin: L--+H) 

(1) ./ -? Jil 51' 17' Jv (WR/RD=L) 

t [Q;J ........ ·CQU 

*7 7 ·y ?f~. ~-An~ nt.:51' 17' 1v-T-9 ,;1: IJ /J·17' 

1t-x.:r1n:•8~;1:n, ~~'.lE~nt.:'f:- F ( 1--:--:1J·1~1i1 

.::z) t:tlE?TmW~n;1:9. 

~ -Anffi•'= 'j:JlilJ~Eui<Y.> •a tt h. * t.:, /j' 17' 1i..wn 

i:J:il'Ctf~ - An 'iffilJ ~ n * 9 0 J..:lf&O) 1) /j' 17' )[, i~l.I:. 

t., t.: ~ ,~.g. Ii, .1 - x 1v /J. 1 7' Jvf~-%mW~7f&~ 

BU832X Series 

(BU8323/BU8323F) 

~ttiill'L,;1:9. 

(2) 1) 5f 17' Jv (WR/RD=L, MODE IN=H) 

t []BJ []BJ 

1J 51' 17' Jvibi'F'i* 7 7 ·y? iiif&':O)Jt.~iilt s n * 9. 

* 7 7 '') ? f&' []BJ []BJ t ¥Ill' 9 .Q .:::. t 1" i1~]jlj ';:: 51' 1 7' 
)[, l_,f.:i/i.J%f I) 5f 1 J7 Jv9.Q,::, t :1Jf("8 *9 0 I) 5f 1 J7 )[, 

wni:J:i,;1:~ -An ,;1:~fitt s n ;1:tt h. 1J 51' 17' 1i..~7f& 

1"@n~~~~-~~HiiHSnOOffil"=bmW9.Q.::.tw 

1" 8 * 9 0 I) § 1 7') ii;( 'f: I) 'j: 32 ffi f ~ [., n' * 9 0 

HJi.. .At - Fl" 33 ffiPJL, I- - >t - I'' 1" 32 ffiJ..:lLO) 

51' 17' JvAn:IJf~ n -n 'f.:~.g.t: ,;1: IJ 51' 1-7' 1i..,;1:~1.1:. ~ n 

*9· 1) /j'1J7J[,;('f: 1Jt:,;1:, /\J[,.A'f:-1''1"'j:[QJ-[]], 

[]BJ (;f--.A'), 1--/t- l''(''j:[QJ-[]], ~ (*), 

[]BJ rn) :1Jf~.1.1if8~hRJ~1"9. ~i1J71t-Wn~7 

f&t=~~ttill1'9.Qt 1J51'17' Jv,;1:~1.1:.~ n*9. 

U±a) I- - / t - !''Hi¥ t: ,;1: t - n2il0) t.: ~ ': x t 1J i 

-ffi~ffl9.Q~~. ;('f:~O)~*~~ffi·~~§ 

1J7J[,31 ffivl~- J- 1) 15ffit~IJ ;1:90)1".:_' 

)±•< tC. ~~'. 
(3) vi~- l- 1) ;< 'f: 1)·8~h (WR/RD=H, MODE IN 

=H) 

t CQ;_J ........ ·CQU ~ ITl @.il 
-.----
§17'J[,7-9 ;('f: 1) D7-~3 / 

v H- I- I) ;( .,;: 1) 'j: 16 ffi x 20 r.ii i ~ [., T ~ \ * 9 0 v I~ -
1-~X'f:~0)-8~h~*77~?~~1"LEO)i1J~~T 

ff~'*9 0 51' 17' J[,7- 9 t~~-,=~ < ;( 'f: I) D7 

-~3/m@.il~~?T•8~hff~7L,*9• ;('f:~D 

7- ~ 3:--,;1:CQJCQJ-ITJ[]];i:1":/J~·t~'.lE1" 8 * 9. -•O) vi~ 

-l-~-8~hib~~-~L,Tfi~,:,tff1"8;1:9. 51'1 

7' J[,7'- 9 :IJf 16 fl'j f ~~ f,:~.g.,;J:, VI~- J- I) ;( 'f: l)L;:: 

';l:~Wi~IJ 16ffi0)7-90)hiJ=8~*n;l:9. ,:,O)~, 

16trri~~.Q~-An•~~~-~~•~wn~n;1:tt 

h. 
vi~- i- IJ x .:r IJ f)ill*9 .g~.g.,;1:.* 7 7 ·') n.1.:~1" 

t~ ITl @.il 

tAn9.Q.::.t~~?TITl,@.il~~?TN'.lE~n~o~

~ 3:--':<Y.>.Q51'17' 1i..7'-9 :lf)ill*~ n;1:9. 

(4) vi~- J- IJ Xt IJ~hW l., (WR/RD=L, MODE IN 

=H) 

t []BJ ITl §] 

*777?M, LEO)~-An~TITJ,@.il1"m'.lE~n~o 

7- ~ 3/0)5/'17'JV-r-9 :1Jfmw ~ n;1:9. 

mta5f 17' 1vmW~7f&, 51' 17' JvO)~-An,iffRI~ n, 

~ttzmw~n;1:9. 
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*t.:, ijiJ1rn51·17Jt-O):t--.A.ti,;;1:iflll:wr 2@*l'~f"i'il~ 

ti:!: 9 o ~Ji~~ 17 Jt-.O)*t±J :l.f~79.Q:!:l'51·17 Jt-0) :\'

- A.ti ';;l:~.!l:: ~ti;!: 9 0 t :ttJ.:J~~O):\'- -A.ti t;;l:fiiJffil' t~ 
f<fltStiT*t:l:l~ti:l:9o 

(5) ;t-°-;( (MODE IN=H) 

t [Q;J· ....... ·[[BJ· ....... ·J::Qii:J 

:t 7 7 ·:;? 51' 1' J" Jvi!t±lPif (WR/RD= L) 

WR 
~ 13 / '\'- - ~ 1'F 

RD 

,1 -7Jv:$1'1 J7 Jv L t [I][2J[JJ~ 
MODE= "H" 

,1 -7Jv:$i'1 J7 Jv L t [I][2J[JJ~ 
MODE= "L" 

.1 - 7 Jv :$1' 1 J7 Jv L t III ITl [2J !Jl@J 

MODE= "H" 

7'7-t?.A;J<'-;:\ L t llll I p A I [I][2J[JJ 

;J<- .A'O)i9icpM~ L t llll Ip A I [I][2J[JJ l 

t 181 IPAI 

1; :$1' 1 J7 Jv (1) L t [I][2J[JJ~ l 
t 181 

I) :$f 1 J7 )v (2) L t 
1 2 32 33 rn [2J · · · [2J !JI l 

t 181 

1; :$1' 1 J7 Jv:;t:!l:(l l L t [I][2J[JJ~ 181181 l 

t 181 
I) :$( 1 J7 Jv:;t:JJ:(2) L 

t [I][2J!Jl@J l 

t 181 181181 l 

t 181 

IIl'\'--(.::J; ~ L t ITl [2J III !JI~ l 
'E- ~'l;l)IJ~;l (MODE= "H") 

t 181181 

(MODE= "L") 

[/ H- j- IJ )I. 'E IJ i!f ~ H t [I) [2J [JJ@] fM] llll llll 

~Jj. (1) 
1 2 3 4 16 17 

vH- I- IJ )I. 'E 1Ji!t~ H t rn [2J !JI rn .. · IBJ rn fM1 llll rn 
~Jj. (2) 

[/ H- j- IJ )I.'£ I) if~ H t [I][2J!Jl~fMlllllllll 
~Jj. (3) 

15] IBJ[ZJ IBJ fMlllll [I) 

BU832X Series 

1ffi§O):\'--A.tiW~-~:\'--O)~~O)h2ffi§~~O) 

[[B]:t- - ~ ;K- .::n:: t., n~~ t., * 9 o :J: t.: 1J 51' 1' 7 Jt-Pif 

"19.rJ, t--H- i- 1; ~ -=i: 1;~ht±J L,aitt:';;1:*-;(Mr.li:t-- t 

l., Tihf'F l., :!: 9 o 

:t 7 7 ·y? ~ -'E 1Ji}~U,,hPit (WR/RD=H) 

:ii'HJJO):\'- -A.ti tJ"~-~O)t£~t::O)h 2 ffi§ J..:.(~O)[[B] 

:t- - ~ * - ·x t Mi~ i_, * 9 o 

(BU8323/BU8323F) 

:$1'1'7'Jvt:IJ:tJ )I. 'E I) l:l<:J g 

1 2 3 4 
'----' 

RD [I][2J[JJ~ 

1~Jv:A 

1 2 3 4 RD IIIITJ [2]!3:1~ 
'----' 
DTMF 

1 2 3 4 
'----' 

RD IIIITJ[2J!JI~ 

DTMF 

0 1 2 3 RD IIlJi p A I [I][2J[JJ 
L___J 

3.7s 

0 1 2 3 RD Ill] [E]J [I][2J[JJ 
L___J 

3.7s 

0 
L___J 

1 2 3 RD llll I p A I [I][2J[JJ 

;:;>3.7s 

t 
iIK]l'i9icfrM~ 

1 2 3 4 RD [I][2J[JJ@] 

1 2 3 4 RD [I][2J[JJ~ 

1 2···2 3 RD 
1 2 31 32 
DD .. ·DD 

1!1Jit:ll:tJ RD 
1 2 31 32 
DD .. ·DD 

1 2 3 4 t RD DODD 
181181 ¥ll l' 

1!1Jit:IJ:tJ RD DODD 
1 2 3 4 RD [l)[2]!JI~ 

1 2 3 4 t RD DODD 
181181ttlll' 

1!1Jit:IJ:tJ RD DODD 
1 2 3,_J RD ITl [2J III !Jl@l 
L__J '--' 
1tJv:A 3.7s DTMF 

1 2 3 4 RD ITl [2J III !JI ~ 
L-.1 '--' '--' 
HJv:A 3.7s DTMF 

1!1Jil:ll:tJ RD [l][2J[JJ~ 

MOO [l)[2J[JJ~ 

1!1Jil:ll:tJ RD 
1 2 3 4 16 

[I) [2J !JI II]- .. IBl 

M01 
1 2 3 4 16 

[I) [2J !JI II] ... IBl 

1!1Jit:ll:tJ RD [l)[2J[JJ~ 

MOO [l][2J[JJ~ 

1!1Jil:ll:tJ RD 15] IBl [Z] IBJ 
M 01 15] IBl [Z] IBJ 

RDHrn 553 

I 



OA •BR.I IC/ICs for OA Applications BU832X Series 

(BU8323/BU8323F) 

WR 
Iii 13 / ~ - :ft f'); 1i 1' 7" JL-1:1:111 ;!. 'E I) l:*i ~ 

RD 

V J''i- I- IJ ;/. 'E IJ if# L t IMlllllllll 1 2 3 4 5 RD [l] [2]13] [I]l5J 
1:1:1 [, (1) 

t[TI] 
MOO [l][2]13l[IJ15l 

0 0 

vH- 1- IJ ;!. 'E IJii'C# L t !Ml llllllll IMl IDJDJ 1234567890 RD [l] [2]13J[IJ 15lllil [Z] ll!J[l!)IDJ 

1:1:1 [, (2) 
t[TI] 

MOO [l][2]13l[IJ15l 
0 0 

M01 !lil[Z]ll!J[l!]IDJ 

vH- 1- IJ ;!. 'E IJ~# L t IMJIDJ[2] [l][2]13] 12345t123 RD [l] [2]13] [Ii 15l[l] [2] 13] I· 
lfl [, (3) [l][2]13J~l' M02 []][2]13J[IJ[5] 

vi~- I- IJ ;/. 'E IJi\l;Ji. L t IMllllllllllMJIDJ[l] llil!Zl 123456t67 RD [l] [2] l3l [Ii 15lllil !lil!Zl 

lfl [, (4) or !lil[Z]~l' MOO [l][2]13] 

t[TIJ IID[Z] M01 rill5lllil 0 0 

7"J~/? L t IBl 7·:;~/?ti1f 

WR 
Iii 13 / ~ - ti ff :$1'17"Jv:±l11 ;!. 'E 1) l:*i ~ 

RD 

/-""l'JL-:$1'1'7"JL- L t IZl IBl [9] !DJ 7 8 9 0 RD IZJIBJ[l!]IDJ 
L___J 

MODE= "H" 1~Jv.7. 

/-""l JL-:$1'1'7"JL- L t lllll*Mll# RI <i!1 RD IIJIDJ~lttl 
MODE= "L" DTMF 

1) 1f 1 J" Jv L t [l] [2] 13] [II l 1 2 3 4 RD [l] [2] 13J[IJ 

MODE= "H" ti# Rll# RI 1 2 3 4 RD [l][2] 13] [II 

IJ 11"1'7" JL-~.tl:. L t [l][2]13J[IJ I* Mii *Ml l 1 2 3 4 t RD DODD 
MODE= "H" l*Mli*Ml~l' 

ti# Rll# RI •1:1:111 RD DODD 
vi~- I- IJ ;I. 'E IJ·~ H t [l][2]13][!] I* MI llllllll •1:1:111 MOO [l][2]13][IJ 

~h RD [l][2]13J[IJ 

MODE= "H" 

vH- 1- IJ ;!. 'E IJ ~# L ti# Rlllllllll 1 2 3 4 MOO [l][2]13][IJ 

1:1:1 [, RD [l][2][3]@ 

MODE= "H" 

J"?iz.A;J<'-;( L t IDl I# R I [l][2][3] 0'---'123 RD llll I p A I [l][2][3] 

MODE= "H" 3.7s 

;!<'- .AO)~cj:IM~ L t llll I# R I [l][2]13l l 0 L----1 1 2 3 RD IDl Ip A I [l][2][3] 

MODE= "H" 3.7s 

tl#Rll#RI l#RI 0 
'-----' 

1 2 3 RD IDl Ip A I [l][2]13] 

;>;3.7s 

~'*'MK* 
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• 11Uitr.JM~dbil/Electrical Characteristic Curves 
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BU832X Series 

IDDT 
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Fig.17 COL 1ll1Jt:l::\:tJ~EE-11tilUIEE (BU8320A/BU8322) 

(BU8320AF/BU8322F) 

10~--------------~ 
91--1---1----1---+---+--+--1----l--+-----l 

81--+--+---+---+---+--+--1----1--+---I 

71--1---1----1----1---+--+--f----l--+---I 

51--1---1----1----1---+--+--f----l--+--I 
~ en 5 
15 4,__,_ _ _.__,_ _ _.__._--1-_...__,__.__. 

31--1---1----1----1---+--+--f----l--+----l 
2'-_,_--1----1---+--J.---1--'--_,__.__. 

11--1---1----1----1---+--+--f----l--+----l 

2 3 4 5 6 7 8 9 10 

SUPPLY VOLTAGE V,0 (V) SUPPLY VOLTAGE V00 (V) 

Fig.18 ROW1Jlllll[$-•i&l'll!:EE (BU8320A/BU8322) Fig.19 COL1J!Uil[$-'ll!:i.!l!~EE (BU8320A/BU8322) 

( BU8320AF/BU8322F) ( BU8320AF/BU8322F) 
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OA l!fiiD IC/ICs for OA Applications 

BA6566/BA6566F 
BA6566FP 

BA6566, BA6566F, BA6566FP ~;!:; /\ / I'' i:! "J I- li~iH: 

~,~t.t~*~~~HfT9 ::<.1:::0 -+.:r- ·;; I- '7--7 IC l'T o 

*~!fiiJ' 6 <7>1~-:15-~¥.!I~ ~ TIHl**"*l:i:IT 9 t t =bi:, IHI 

**iJ' 6 O)ljf:~!f~-:15-0).;t;. ~ J& IJ l:f:I ~ T:J1!l~ ~. ljf:~!fi~ ~~jj; 

~*To * t.:l!!l~~fti:J: 9*15l:~!fi:l!:0)~11::0)fifiiEHrc' 

*T (AGC)o 

BA6566, BA6566F and BA6566FP are speech network 
IC having fundamental functions required for talking 
with handset. 

·~ft 
1) 15l:~i!i:$1'17~ ·;;-7v/Si·fJ~·:k~c'f.::IJJtE'.:5{0)~~0).;t;. 

1'~17~ ·;;-Jv:;;-1\, 11~v:;,-1\0)iifii"/n:M!it 

l'~.Qo 

2) *~i!i, ljf:~j!iO)IHJ~~~)iiti;::J:.Qif1/::J/ 1-D-Jv~;I: 

AGc 1J:<.t~1*m ~ n' 9 t.: IJJ, ii~!m:mi:s ~ /JJ 9 0) 

fJ~·g,~)o 

3) ~~5&:~5.86RA. i: J: 9 ~fhf'F tJf ~ t.t c 'o 
4) 1~'7- ~-= 7 7 ·;; H~·;; I;-- v· Hieffl ~Tc'{> t.:IJJD'J. 

~ffl9H;fit I- 7 / s;· ::<. :$1 fJf::f~ 0 ~ -:J T, DIP H ·;;I;

- V'fiefflPiJ t.9Hitt!HI~~~ #ii11::l' ~ 9 ( BA6566FP) 

•Features 

1) Thanks to large receiving dynamic range, the IC 
can cope with both dynamic and piezoelectric re
ceivers only by changing the constant. 

2) The AGC system applies to control gains for out
going and incoming speeches by means of circuit 
current. 
Therefore, any speech specifications are easily 
satisfied. 

3) Error operation, due to cross talk of harmonic waves 
is less. 

4) Thanks to the power mini flat package in use, the 
external transistor for power dissipating is not re
quired. Therefore, the external circuit is operable 
commonly where the DIP package is used 
(BA6566FP). 

BA6.566/BA6566F /6566FP 

Ai::-7*·;1 i''J-~ 
Speech Network 

•~lf~-f")i!gj/Dimensions (Unit: mm) 

BA6566 
22.9±0.3 

181716151413121110 

~:::::3:JJ~ 
1 2 3 4 5 6 7 8 9 

~11;i~~ ~' i;tJv VVVVVV-b~U ~ 
~ _j I 2.54±0.3 I I .. I 
"' I 20.32±0.3 ~ 

BA6566FP 

24 13 

13.7±03 
;; ~-1~------~t--+ 

~ 6nnnMMn 1mmmw-
o_ --4- LJ ~02 
~ 0.4 ± 0.1 28Typ. 

·.m~ 

~~!~;& lf~~!~ll~fi 

•Applications 

0.3±0.1 

~I 
~ 

Telephones, Equipments related to the telephone 
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• 1·0 ·:; ?~1"771.7.b./Block Diagram 

GND 

RL 

CL 

VL 

PDC 

AGC 

Vee 

R01 

R02 

•~M:lll;;l;:~*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol 

l'PIJ0~/1 VL 

ff~m*' BA6566 pd 

BA6566F 

BA6566FP 

lbi'FiM.IUUll Topr 

1lilffiAlilUM!I 

il!JYUll:im 

*1 Ta=25'C PJ.Hj: 11mW/'C l'ff~ 
*2 Ta=25°C i.'..l..Clj: 6mW/'C l'ff~ 
*2 Ta=25°C i.:l..Clj: 12mW/'C l'ff~ 

Tstg 

IL 

Limits 

16.5 

1100* 1 

600* 2 

1200* 3 

-35 -+60 

-55-+125 

125* 4 

Unit 

v 
mW 

·c 
·c 
mA 

90mmX50mmX1.6mm IJ)7J77.I*'f :/~;f&lii:~~. 7 { /l;tjjjH:$1-/I: 

IUdof;tltlJ);: I:, 
*4 BA6566 IJ)f£1'€;, Ta=50'C P.1..CIJ: 1mA/'C 1'111:~ 

BA6566FIJ)f£!'€;, Ta=50'CP.1..Clj: 1.4mA/°O 1'111:~ 
BA6566FP IJ)f£!'€;, Ta=50°C P.1..Cl;t 1mA/'C 1'111:~ 

naNrn 

BA6566/BA6566F/6566FP 

TOE 

TC 

Tl1 

0 
Tl2 A 

ti 
H 
m 

MF 

I MU 

11 
RI ~ 

ti 

RC 

AT 
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OA l!fim IC/ICs for OA Applications BA6566/BA6566F /6566FP 

•Citff.J~tt/Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. Max. 
Conditions Test Unit Circuit 

IL(mA) AGC Mute 1=1kHz 

71' :..-~a: (5) VL(5) - 2.0 - v 5 Fig.2 

71' :..-~a: (20) VL(20) 2.5 3.5 5.0 v 20 Fig.2 

71' :..-~a: (30) VL(30) 3.0 4.0 5.4 v 30 Fig.2 

71' /'ili:l.3: (90) VL(90) 5.2 7.0 9.5 v 90 Fig.2 

Mutea- v-"Jv.A.:1J'ili:B: V1L 0.1 0.18 0.25 v 20-90 Fig.2 

MuteO- v-"'"Jv.A.:1J'ili:illi l1L 25 35 45 µA 20-90 Fig.2 

*~lf1' ;_, 1 (20-90) Gn(20-90) 37 41 44 dB 20-90 OFF OFF Vin=-50dBV Fig.3 

*~!If 1' ;_, 1 (30-90) Gn(30-90) 38 41 44 dB 30-90 OFF OFF Vin=-50dBV Fig.3 

*~!lf1' ;_, 2 (20) GT2(20) 38 41 45 dB 20 ON OFF Vin=-50dBV Fig.3 

*~!lf1' ;_, 2 (30) Gr2(30) 38 41 44 dB 30 ON OFF Vin=-50dBV Fig.3 

*~!If-{;_, 2 (90) GT2(90) 34.5 37.5 40.5 dB 90 ON OFF Vin=-50dBV Fig.3 

*~Ui.lt~:!ll: Dr - -46 -20 dB 20-90 - OFF Vin=-50dBV Fig.3 

*~V 1' .7.'v""Jv Nr - -68 -55 dBV 20-90 - OFF BPF=400Hz Fig.3 

-30kHz 

iUt::km~!t±l:1J '-'""Jv Or(20-90) -2 +3 - dBV 20-90 - OFF Dist=-20dB Fig.3 
(20-90) 

~**~l:ll:IJ "''''"' Or(30-90) 0 +3 - dBV 30-90 - OFF Dist=-20dB Fig.3 
(30-90) 

~~!If 1' ;_, 1 (20-90) GR1(20-90) -13 -10 -7 dB 20-90 OFF OFF S1=1 Fig.4 

Vin=-20dB 

~~!If 1' ;_, 1 (20) GR1(20) -13 -10 -7 dB 20 ON OFF S1=1 Fig.4 

Vin=-20dB 

~~!If 1' ;_, 1 (30) GR1(30) -13 -10 -7 dB 30 ON OFF S1=1 Fig.4 

Vin=-20dB 

~~!If 1' ;_, 1 (90) GR1(90) -16.5 -13.5 -10.5 dB 90 ON OFF S1=1 Fig.4 

Vin=-20dB 

~~Ui.lt~B:1 DR1 - -46 -20 dB 20-90 - OFF S1=1 Fig.4 

Vin=-20dB 

~~v 1' .7.'v-"'"Jv 1 NR1 - -70 -60 dBV 20-90 OFF BPF=400Hz Fig.4 
-300kHz 

!Ut::k~~! t±l :1J v A;")j, 1 OR1(20-90) -15 -7 - dBV 20-90 - OFF Dist=-20dB Fig.4 
(20-90) 

!Ut::k~~!t±l:1J '-'"'Jv 1 OR1(30-90) -11 -7 - dBV 30-90 - OFF Dist=-20dB Fig.4 
(30-90) 

~~!If 1' ;_, 2 (20-90) GR2(20-90) +5 +8 +11 dB 20-90 OFF OFF S1=2 Fig.4 
Vin=-20dBV 

~~!If 1' ;_, 2 (20) GR2(20) +5 +a +11 dB 20 ON OFF S1=2 Fig.4 

Vin=-20dBV 

~~!If 1' ;_, 2 (30) GR2(30) +5 +8 +11 dB 30 ON OFF S1=2 Fig.4 

Vin=-20dBV 

~~!If 1' ;_, 2 (90) GR2(90) +1.5 +4.5 +7.5 dB 90 ON OFF S1=2 Fig.4 

Vin=-20dBV 

~~!:ii?.i.lt:ll!:.i: 2 DR2 - -46 -20 dB 20-90 - OFF S1=2 Fig.4 
Vin=-20dBV 
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Parameter 

~SiV1A'v~Ji.. 
(20-90) 

!f~V 1 A'v~Ji.. 2 

(30-90) 

•*~li!l:l:l iJ v~Ji.. 2 
(20-90) 

iii*~~i!il:l:liJ v~Ji.. 2 

(30-90) 

DTMF lf1/1 

DTMF/f1/2 (20) 

DTMF/f1/ 2 (30) 

DTMF'f1/ 2 (90) 

DTMF~iJtiltA 

DTMF / 1 A'v~JL.-

iii* DTMF l:l:liJ v~JL.-
(20-90) 

iii* DTMF l:l:liJ v~JL.-
(30-90) 

AT'f1/1 

AT'f1/2 

3'.6JIH :.- I::"- :$1"/ ;;i. 

• jg~l§li&/Test Circuit 

Symbol Min. Typ. Max. Unit 
Conditions 

IL(mA) AGC Mute f=1kHz 

NR2(20-90) - -66 -50 dBV 20-90 - OFF BPF=400Hz 

-300kHz 

NR2(30-90) - -66 -55 dBV 30-90 - OFF BPF=400Hz 
I 

-300kHz 

0R2(20-90) +1 +7 - dBV 20-90 - OFF Dist=-20dB 

0R2(30-90) +3 +7 - dBV 30-90 - OFF Dist=-20dB 

Go1(20-90) 30.5 33.5 36.5 dB 20-90 OFF ON Vin=-40dBV 

Go1(20) 30 33 36 dB 20 ON ON Vin=-40dBV 

Go2(30) 30 33 36 dB 30 ON ON Vin=-40dBV 

Go2(90) 27 30 33 dB 90 ON ON Vin=-40dBV 

Do - -41 -28 dB 20-90 - ON Vin=-40dBV 

No - -64 -55 dBV 20-90 - ON BPF=400Hz 

-30kHz 

00(20-90) -4.5 -0.5 - dBV 20-90 - ON Dist=-28dB 

00(30-90) -3.5 -0.5 - dBV 30-90 - ON Dist=-28dB 

GA1 23.5 26.5 29.5 dB 20-90 - ON ls1=1 
Vin=-40dBV 

GA2 26.5 29.5 32.5 dB 20-90 - ON ls1=2 
Vin=-40dBV 

ZreL 450 565 750 Q 20-90 - - Vin=-20dBV 

T, T, MF .Mute AT 
r--------------
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TC Tl1 Tl2 MF MU RI RC AT 

ciND RL CL VL PDC AGO VCC R01 R02 

V,<~~~~+-~--+-~-1---t-----. 

I 12k 1.5k 
I 

~n 
I 
I 
I 

+ Oµ 

~---------------------

+ 
20 

100µ 100µ 

AGO R, R2 

RDHIR 

Test 
Circuit 

Fig.4 

Fig.4 

Fig.4 

Fig.4 

Fig.5 

Fig.5 

Fig.5 

Fig.5 

Fig.5 

Fig.5 

Fig.5 

Fig.5 

Fig.6 

Fig.6 

Fig.7 
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I, AGO Mute 
v, R, 

1500 

Fig.1 i.~U:ii':il;:;f<[ii]iij,~~~ 

562 

v, 

ONO 
T, 

Fig.2 

'--~_._~_..~~.._~o---...~~JGND 

T, 

G,=20Log.":. 
v, 

~~~~--.~--t>--~<>--+~llGND 

T, 

G,=201og~ v, 

Fig.3 

AGO 

Fig.4 

AGO 

v, 

Mute 

T, 

RD Nm 

R, 

AT 

T, DTMF 

Mute 

R,~ SI 

21 1 
75nF 1500 

R, <>------<,___, 

AT 

T, DTMF 

AT 

DTMF 
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AGC Mute 

AT 
'--~--+-~_.~~.._~~>~...----<JGND 

T, T, DTMF 

Fig.7 
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•JiCilf.l~J*¥ttdb~/Characteristics Curves of Application Example 

~ 16 

> 
w 12 0 
<t 
f--
...J 
0 
> 8 
w z 
::J 

4 

I~ 
o'-----'----'----'---'-------' 

0 20 40 60 80 100 

LINE CURRENT : I,= (mA) 

Fig.9 iiimt~i'itt 

/ G" (v~= -20dBV) ~ 

:" -14f--J+-ll--+--+--+-+--+--+-r-+--t - 15 

4 ~-ll----+--1---1---l---1-+--+--+----l 

0 

s. 
j 

-181---1+---+----"1--+--+---+-+--+--+-1-20 

-22 f-L+---+---+-+--+--+---tf = 1 kHz f------1-25 
Zsp=1500 

0 40 60 80 100 

LINE CURRENT : I, (mA) 

1000 
f 1kHz 

800 

600 )'-.. 
400 

200 

0 
0 20 40 60 80 100 120 140 

I, (mA) 

> CD 
::;:;. 

...J 
w 
> w 
...J 

~ 
a. 
f-
:::> 
0 

::;; 
:::> 
2 
x 
<t 
::;; 

z 
4 
0 

z 
4 
0 
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36 

32 ._..__,__Il-1-------1-----+--~-----< 
~-1--1----1----1-----+---~-10 

l--~+--1----1----1-----+---~-20 
f=1kHz 

0 20 40 60· 80 100 

LINE CURRENT : I, (mA) 

Fig.10 *aMi'itt 

Zsp=2200 +100nF+2200 

- 12~0--2~0--4~0--~60'-----8~0--1~00 

LINE CURRENT : I, (mA) 

Fig.12 EE~~aMi'itt 

> 
CD 
::;:;. 

0 
...J 
w 
> w 
...J 

f--
:::> 
a. 
f--
:::> 
0 

::;; 
:::> 
::;; 
x 
<t 
2 

> 
CD 
::;:;. 

...J 
w 
> w 
...J 

f-
:::> 
a. 
~ 
0 
::;; 
:::> 
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:11 
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BA6567K A l::°-7* ·:; f'-. '7-? 
Speech Network 

BA6567Kl.i, 1 7- ·:; 7'1:~ili!iflO)*~ili!i, t!AFiJ,Hfliili!i 

ttfigtum1:~-r .Qflfig~ -r -"'T i*lil 1_, n' * -r o 

ffjljqjj)Yi/ijf-32pin (HOM), 33pin (LS) 0)*1!.g.t>-ttl:J: I)/\/ 

~t~~li~, t!AFi~~. •M~i-~~~O:>W~iffZ 

~:l:"to 

* t~, "J' 1-J- ~ ·:; ? l-- :.-- ::;·~~IEl.i~'\">IEl~'*:&0:>~.ieilf!, ili: 

ieil1!0:>~1:c1: •J Sf!-1lj1El~~~w •J ~i .Q1.Jte~1*ffl 1_, n' 
.Qk~W•0:>~~-7-*~~?-?~~-"'.Qtli~a~~ 

~ I_, < loi]_t I_, l ~ \ * 9 0 

The BA6567K contains all functions in a chip, including 
transmitting/receiving telephone call, loud speaking 
and communication performance control. 
Any of handset talking, receving, loud speaking and 
hold muting operation is selected by combining control 
terminals 32 pin (HOM) and 33 pin (LS). 

Compared with conventional electronic type speech 
network, the quality of talking with BA6567K is greatly 
improved because of a dynamic range improving cir

cuit and a balace network circuit selecting system 
according to remote or near distance in use. 

-~~ 
1 ) @**~mHL =5mA;l; Z~f'FilJfigo 

2) t!Afl'i~ili!iflfigl*Jilo 

3Jf¥M, ~ i- ~ifilJfftllm~i*lllo 

4 i @**~mt1: J: •J ~.ieilf!, ili:.ieilf! ~ ~t:l:l 1_,*~ili!i0:> y:,,, 

7'if1/<1.>~/~C-~ilJft(g~, ~~. W~iilJ~ 

5) QFP44pin1~·:;'7-:/0:>t~~t·:; ~0)1J,!M1t, JW!M1t 

tf~mz~.Qo 

• JfH~ 

~ili!ifl.::& tf~ili!i~Jlfl:il 

• ~m-t~l:ill/Dimensions (Unit : mm) 

14.0±0.3 

10.0±0.3 

8 
+I 

~ 

0.2 

~1f~ 
0.05 

•Features 
1) Operable up to a line current of IL= 5 mA. 
2) Built-in loud speaker function. 
3) Built-in holding and muting control circuit. 

4) The gain of the transmitting and receiving amplifier is 
controllable by detecting whether the distance is 
remote or near by line current (Automatic or manual 
control is selectable). 

5) The package of QFP44pin realizes a smaller and 
thinner set. 

• Applications 

Telephones 
Equipments related to the telephone 
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:;:, N 0 N c;i c;i 0 i5 (/) 0 f= f= 
0 > z z ()._ 

_J I I- I- I- I-

TDC 

TOE 

VL 

v,,2 

DC1 

DC2 

RG1 SL 

R01 SUB1 

R02 vc 

VR v,,3 

RG2 PDO 

cc 0 0 ()._ _J er: (/) c;i 0 (/) 
er: z :;:, z z > ()._ :J 

(IJ (IJ (IJ z (/) 

(51) Vcc1 (Spin, 27pin) !;!:, ?ltfffil'*li~VCF~''o 

• ::i / I- Cl - J[; "E - i-· ~/Control mode table 

HOM LS 

OFF 
OFF 

ON 

OFF 
ON 

ON 

(1) OIHM'i'tl:fm 
XIHl'iM'i'tl:fm 

)tS ~iii 

0 

x 

x 

(2) *~i!i f'71' 1~1'Ji~U'il;1:1bf1'tl:mll'i!H> 

~ ~iii 

0 

0 

x 

:Ill; /!'! liii'F~:*il.!l 

x I\;_,, ~·-rr ·:; ">i~ili 

0 :lli;fl;~~ili 

0 ilil'i1if, .::..:i.-1--

• ~M:il::*:::it*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

l'PbUilff VL 20 v 

ff~Ht$1< pd 900* mW 

liii'FjgJUBllII Topr -30-+60 "C 

iJil:rljgJUBllll Tstg -55-+125 oc 

il~illllt le 150 mA 

RD Nm 

BA6567K 

0 
A 
Ii 
ii 
,Ell 

I 
1lt 
~iii 
Ii 
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• 11~tl9!M'f.!YE1ectrical Characteristics (Unless otherwise noted, Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

1111-ftiMiallll ILO 5 - 135 mA -

ii[)MtE£ 1 VL1 - 2.5 - v IL=20mA 

ji[)M~E£ 2 VL2 - 5.6 - v IL=90mA 

J7/7"*tE£ Vcc1 1.89 v IL=20-90mA - -
MPAD""ON 

1~1'J"AtE£ Vcc2 - 1.18 - v IL=20-90mA 

>j<ftjfE)Jj!!jll!Jij.Jjt ~ tiM 1 lsN1 - 52 - mA lilie~ ..... i!ilie~ 

>iZiifEIJ!&~ij.Jjt ~ "<lt)M 2 lsN2 - 34 - mA ililie~ ..... lilie~ 

>iZiifEJJ!&tlij.JJt ~ t: 7. 'T 'J :;,. 7. t/il IH - 18 - mA -

i!~i!l:l:l :h"<lt)M 1 1To1 - 7.3 - mA 30 -
i!~i!l:l:l:h'il!:JM 2 IT02 - 15.1 - mA 90 -
jji;;jfi)" /:f)l!lfl''ilt)M 1 lsP1 - 9.8 - mA 30 LS=ON 

jji;;jfi)" / :til!lfl'lli'.JM 2 lsP2 - 20.3 - mA 90 LS=ON 

>iZiifElli&~ffllt ~ ON~EE 1 Vs NL - - 0.5 v 30 x<tGND~EE 

>iZiifEli!~ffllt ~ ON~EE 2 Vs NS - - 0.6 v 90 x<tGND~EE 

<i!~i!*> (v;n=-50dBv, f=1kHz) 

I- -:$1 Jl..ij<ljf~ A1 GTA1 - 35.5 - dB 30 -

I- - :$l J[,fljf~ M GTM - 31.5 - dB 30 MpAo=ON 

I- - :$l J[,fUf~ A2 GTA2 - 32.5 - dB 90 -
ft*l:l:l:h:liilfi 1 VTD1 -1 - - dBv 30 ~$=10% 

iii*l:l:l:h:liili 2 VTD2 -1 - - dBv 90 ~$=10% 

<~~i!*> (v;n=-30dBv, f=1kHz) 

l--:$lJ[,fUmA1 GRA1 - 19.5 - dB 30 -

l--:$lJ[,fUf~M GRM - 16.5 - dB 30 MpAo=ON 

I- - :$l J[,flH~ A2 GRA2 - 17.0 - dB 90 -

iii*l:l:l:l:J:!iili 1 VRD1 -2 - - dBv 30 ~$=10% 

iii*l:l:l:h:liiitiii 2 VRD2 0.5 - - dBv 90 ~$=10% 

I- - ?l Ji,fUf~ A1 GsA1 - 21 - dB 30 -
l--:$lJ[,ftJmM GsM - 18.0 - dB 30 MpAo=ON 

I- -:$lJ[,fUm A2 GsA2 - 19.5 - dB 90 -

iii*l:l:l:h:liiitiii 1 vso1 -18 - - dBv 30 ~$=10% 

iii*l:l:l :h:liili 2 vso2 -16 - - dBv 90 ~$=10% 

/\/ Fi! "J HU:! 1 ZTE1 - 600 - Q 30 -
/\/ Fi!·:; Hi~i! 2 ZTE2 - 600 - Q 90 -

jtjfi~~i'; 1 ZTE3 - 600 - Q 30 LS=ON 

jtjfi~~i!2 ZTE4 - 600 - Q 90 LS=ON 
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No. Symbol Function No. 

1 RI ~a!.A.:t.J 1 44 

2 RC ~au:t.J 2 43 

3 BNC SJ!liliiJl3g• 42 

4 MP "'<=:iJ7JvH·:; F.A.:t.J 41 

5 BNL ~ieMJlHliliilB!i'l 40 

6 R SJZliliilB!ll~a!i±l :t.J 39 

7 BNS lEiJeM!ll:lf<liliil~ll 38 

8 Vcc1 11i:i!I 1 37 

9 N.C. l!lliti*1C 36 

10 SPC fl1;fl'i1~11~7.gI 35 

11 LIS 1~•mt#i1±1g• 34 

12 PDQ ~:t.JP~Jfi(lii]~l±\ :t.J 33 

13 Vcc3 ~ibl!3 32 

14 vc :::J/ t-a-;1;1~1J77.g:ll 31 

15 SUB1 ~ibl!°*?7/ F 30 

16 SL ~ 1-r.:: ·:1 'l v ::..- :;;~1r-•@mw~ ~ v ""'" 29 

17 DC2 "J" 1-J- .:: ·:; 'J v / :/"C';l[i!flii)B!g:ll 2 28 

18 DC1 ~ 1-J-.:: ·:; 'J v / :;"C';l[i!f(§)B!g• 1 27 

19 Vcc2 ~i!I 2 26 

20 VL liil *'* 25 

21 TOE m~!l±\ :t.J I_;: ·:; 9 24 

22 TDC !!~! F-71 J~J...:t.J 2 23 

RDNfD 

Symbol 

RG2 

VR 

R02 

R01 

RG1 

SG 

SPO 

SDI 

S01 

S02 

SUB2 

LS 

HOM 

Tl1 

Tl2 

TC1 

TC2 

Vcc1 

N.C. 

N.C. 

TPO 

TOI 

Function 

~a!1&M:lti!l!! 2 

~a!J7 :..- :t'ilUl! 

~a!i±l:t.J 2 

~a!i±l:t.J 1 

~ a!1&M:lti!l!! 1 

tJti!51&M:lml!! 

:btfl'i:t'Ji±l:t.J 

:bti!O F71 l~.A.:t.J 

:bti!O i±l:t.J 1 

:bti!Oi±l :t.J 2 

1i·l'H~?7/ I'" 

:bti!O:JilJ11!1J.A. 1J 

1Ji!:fi, .:: :i- t-%1J11!P.A.:t.J 

*a!.A.:t.J 1 

*a!.A.:t.J 2 

*a!:/ili:rn:m1 

m~MmJ:Eg• 2 

~i!I 1 

l!lliti~ 

l!lliti~ 

*~! 7" 'J i±l 1J 

!!~! 1-·711~.A.:t.J 1 

BA6567K 
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BA8210N .::< t:-7* ·:; "'7-? 
Speach Network 

• ~Hf~'1"5*~/Dimensions (Unit: mm) 

BA8210N,.:t, I\/ t-:'iz ·:; J-.im.~!i:>Q,~t.i:'£:<$:t~UH1i9 

.Q.Al:::"-7:?-·:; J-.'7-7IC1'9o 

*••~s~m~t•~lz~•~*W9.Qttt~. ~ 

•~s~~•m~~hf&~Wlz•~l~••t~~l 

;1:9o 

BA8210N is a speech network IC provided with fun
damental function required for talking with handset. 

• !M':& 
1) 1.lE*~i::J::I:~ l T j' 7 / 7-~ii·liiJ~· 60 %r"iiJJ:.o 

2) ~~!'.Sf·U-~ ·:;'Jv/O/iJ~·a;..c'f::.~, -tz7~ ·:;71.--:..

-1~, ?£17~ ·:; 'J v~-1~~ji1jj1J,::Mllt1'~.Qo 

3) 1.lE*~i::J::I:~ l T:Vl/i-T~ 40%1!JIJ)Jj\\o 

4) 1.lE*~'::J::I:~ l T9H;HH\Bo'130%1!JIJ)Jj\\o 

•Features 

1 ) Branch ability 60% up 
2) Compatible with Piezo ceramic & Dynamic SP, 

cause wide receiving dynamic range 
3) Pin count 40% reduce 
4) Extarnal parts 30% reduce 

•m~ 

~~!mis J: lf~~!~ilmiM 

• Applications 

Telephones 
Equipments related to the telephone 

naNm 

0 

25.0±0.3 

0.8±0.1 
1.2±0.3 

GND 

BA8210N 
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• ~Xif"fi:j;:~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

ll.lhll'il!I: VL 18 v 

il\!Jf'ilill! IL 135 mA 

if gm~ pd 900* mW 

ibf'i'iB/JUHI Topr, -25-+60 ·c 

f*#iBJilal!I Tstg -55-+125 ·c 

* Ta=2s·c J:lL~ Bmwrc L'ff~ 

• IHt~Mtt/Electrical Characteristics (Ta=25°C) I' 
Parameter Symbol Min. Typ. Max. Unit IL (mA) Conditions Test 

Circuit 

71 /il!I: (20) VL(20) 5.9 6.7 7.5 v 20 Fig. 1 

71/'il!I: (120) vl.(1201 6.3 7.1 15 v 120 Fig. 1 

"1 v"'J" J..:hil!I: V1H 1.5 - 6.0 v 20-120 MUTE J..1J Fig. 1 

o - v"'J" J..:hili!I: V1L - - 0.9 v 20-120 MUTEJ..:h Fig.1 

1\1 v"'Ji,J..1JC~ l1H - - 120 llA 20-120 MUTE J..1J, V1H=4V Fig. 1 

II:C~I!?' 1 ;.... GAP 4.8 7.8 10.8 dB 40 VRQIVL, f=1kHz Fig. 1 

RL =4700+100nF 

II:1R~i!A*tl::l1.l t.-A('Ji, VRP +4 +1 - dBV 20 THD=5%, f=1kHz Fig. 1 

RL =4700+100nF 

1RliS~fiW1/ GRo -12.0 -9.0 -6.0 dB 40 VRQIVL, f=1kHz Fig. 2 

RL =1k0+1500 

iltliS~~ll*tl::lt.1 v"'J" VRD -14.0 -11.0 - dBV 20 THD=5%, f=1kHz, Fig. 2 

RL =1k0+1500 

RIJ..1J1/l:::'-1f/A ZRI 9.9 13.2 16.5 kO 40 f=1kHz Fig. 1 

MIC ?'1/ GMIC 27.0 29.0 31.0 dB 40 VLIVMIC• f=1kHz, RL=6000 Fig. 1 

MICll*i:l:l:h J...-A('JI- VMfC 0 +3.0 - dBV 20 THD=5%, f=1kHz, RL =6000 Fig. 1 

MIC .A.1.11 /l:::'-1'/A ZMIC 4.6 6.1 7.6 kO 40 f=1kHz Fig. 1 

DTMF?'1/ GMF 4.0 6.5 9.0 dB 40 VLIVMF, f=1kHz, RL=6000 Fig. 1 

DTMF il*i:l:l:h v"('JI- VMF +4.0 +a.o - dBV 15 TH 0=5%,f= 1 kHz, RL=6000 Fig. 1 

DTMF .A1J1 /t:'-:lf/J. ZMF 8.0 10.7 13.4 kO 40 f=1kHz Fig.1 

~.i- t-v~:t MRHRP 46 - - dB 40 VL-+VRQ ii 1 Fig. 1 

RL =4700+100nF 

MRHRD 46 - - dB 40 VL-+VRO }.! 1 Fig. 2 

RL =1k0+1500 

MRHT 60 - - dB 40 VMfc-+VL }.! 1 Fig. 1 

MRLT 60 - - dB 40 VM~VL }.! 1 Fig. 1 

77/7-IJ\¥~1!{· AGRP - 26 - dB - ~••aooll\¥0v"'~t~••• Fig. 3 

14000, 10001t7mll\¥0v"'J"i! 

AGRO - 26.5 - dB -

AGMIC - 28.5 - dB -
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MUTE MIC AMP MF AMP REC AMP 

H OFF ON OFF 

L ON OFF ON 

• lll~~@i!-/Test Circuit 

1 k(l 

MUTE INTERFACE 

--------, 
I 

MF AMP 

REC AMP 

MUTE.A.1J~1i!li(lj]~l\ 

1SS133 

vcc 1.5k(l 

VL 

TO 

RI 

+ 
22µF 

10nF 

R00-+--11:t---'Vl~-u~--...... 1--~~~~,~~1--~~-u-~~~~ 

I I L ________ _J 

I100nF 

GND 

Fig. 1 

1k(l 
100µF 

+ MUTE INTERFACE 

MUTEu--~~--t-M~UT_E-u~-1 --------, 

MF AMP 

REC AMP 
4.7µ_f 

ROO-+--i:t--'\/\lv--O~-<... 
I 

1500 
L _______ _ 

I 

OB 
+ 
1µF 

GND CB 

Fig. 2 

+ 
1µF 

naHm 

1$$133 

vcc 1.5kn 

VL 

TO 

RI 

+ 
22µF 

15V 

BA8210N 

0 
A 
mi 
fi 
Fil 

I 
lit 

TIP ~! 
mi 

RING 

TIP 

RING 
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TIP 

DC 
48V 

RING 

)l!g:AE1Jl* (MUTE= "L") 

1. ~~! 

Q)S1 : ~~!'IJJJ, S2, S3 OFF1: ~ OSC1 J: IJ 1kHz 0)1~ 

~~).:tJ ~ VM2 ii-10dBV l:t.f.QJ:? 1:~~9.Qo 

<2)S2 : ON S3 : ON ~t.: c ~O) VM20:>:±l::IJ v~JJ.,~)l!g 

'.AE9.Qo 

• JiSJij'91J/ Application Example 

1k0 

100µF 

+ 
MUTE INTERFACE 

MUTE 

DIALER 

22k0 

1µF 

+ 
1µF 

Fig. 3 

Fig. 4 

BA8210N 

VL 

BA8210N 

)llJ:if:IBlllft 

Fig.1, Fig.2 

GND ~!!!! RO 

s, !li:r.5, ~t.fi-lfiltJ.:l SW (!fi:t.fi-OOJ) 
s, [ii]~~ii\: ( 14000) ON/OFF SW (OFF) 
s, 1t7#!~tt ( 1000) ON/OFF SW (OFF) 

2. *~! 

(j)S1 : *~!1.lllJ, S2, S3 OFF I:~ OSC2 J: IJ 1 kHz O:>f~ 

~~ .A::IJ ~ VM1 ii-10dBV l:t.f .Q J:? 1:~~9 .Qo 

~S2: ON S3 : ON I: ~t.: c ~O) VM1 O:>:±l::IJ vl'\'J[,~ 

)J!g'.AE9.Qo 

GND CB 
+ 
1µF 

voe 

VL 

TO 

RI 

1SS133 

+ 2.2k0 
22µF 

I1nF 

15V 
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• -~~!11¥tt1!Ul/Electrical Characteristic Curves 

12 

10 

~ 
> 8 

~ 6 1 ~ 
_J 

g 4 
w ~ z 
::J 2 

O 0 20 40 60 BO 100 120 135 

10 

z 
<t 0 
0 

-5 

rj_ 
7 

0 20 

35 

LINE CURRENT : I, (mA) 

J T I 
G., "••j_-20d8V --1 

10 

"'' if*=5% 
0 

f,.=1kHz 
BPF=400Hz-

30kHz 
Z,.=100nF -20 

40 60 80 100 120 135 

LINE CURRENT : I, (mA) 

+20 

1 1 
1---=d GM1c,t\N = -40d8v 30 +10 

~ i;,,~*=5% r--
I 0 

f,.=1kHz 

z 
~ 20 10 

BPF=400Hz-
30kHz 

R,=_J!OOO ..l 
15 -20 

0 20 40 60 80 100 120 135 

LINE CURRENT : I, (mA) 

Fig. 9 MIC ~tt 

> 
Ill 
:3. 

u 

J 
_J 
w 
> w 
_J 

I-
:::i 

~ 
:::i 
0 

::!: 
:::i 
::!: x 
<.: 
::!: 

BOO 1---1---+---+--__, 

BA8210N 

1=1 kHz 
1Jr,=20dBv 
V•ur•=0/4.0V 

J 600 1---1---+---+---+---~-~--1 

w h- MUTE=L i =1---+---+-M_u_T_J+---H-+---+--+-~--1 

z 

O 0 20 40 60 BO 100· 120 135 

LINE CURRENT : I, (mA) 

0 

-10 

f,.=1kHz .! J I J 
BPF=400Hz-30kHz <t• ti• =20dBv -
z., 1500 

1z llRD if*=5% 

I 

0 ~ 
:3. 

a 
c .. 

-10 _J 
w 
> w 
_J 

~ -30 

-40 
0 

35 

20 

30 

iii' 
:3. 

cJ 25 

If/_ 
T z 

<t 20 0 

15 

0 20 

40 60 80 100 
-40 

120 135 

LINE CURRENT : I, (mA) 

o., ti• }_40Jv 

i;,,j!* 5% ............. N 

f .. =1kHz 
BPF=400Hz-

30kHz 
R,=6000 

+10 J 
_J 
w 
> 

0 ~ 

40 60 80 100 120 135 

LINE CURRENT : le (mA) 

Fig. 10 MF ~tt 
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BA6571A 
BA6571AF 

A I::° - :t.P.t' / 
Speaker Phone 

BA6571A/BA6571AF 

e ~~\!"~~/Dimensions (Unit : mm) 

BA6571A, BA6571AHI:, H· "J 7'1:A. l:::0 -:tP1'/0)~* 

IEliH: 9 r\'.""( !*Ii!: ld.::LSIC'9 o 

~~$. ~~$. ~llll~•t•flit0)~~$. ~~$. ~ 
;~$. 91 ?i:lB:&lf* ·y 1- '7-71'.\Bt.J' i:imP.t ~ n n' a: 9 o 

The BA6571A, BA6571AF contain, in one chip, all the 

fundamental circuits of speaker phone. 

·~:& 
1) 17 ·y 7°(:' A. 1:::0 -:h ;F /iJ>'ffijpt(:' ~ .Q o 

2) ~~~!ElittO)ili(ffll;::J:: fJ 1 lf1 ./~~iJf:ij'~(:'ab.Q 0 

3) ~lill~8 t8fli0)~~1J1E1l!H: i*I~ 1.., n' .Q tc. 11), 

~~~i!iO)t;J]~t.JffIJ)~('.' ab .Qo 

4) *'Y t-'7-7IEIU~i*.Ji!:Vr1.'.Qfc./1), ~~i!ilBli*"'-0) 

tti'C t.Jf~~ <:'ab .Q 0 

5) ?17 7' /7'~1*.J~ Vf\,'.Qo 

e Features 

1) One chip constitutes a speaker phone. 
2) Gain control is not required because of employment of 

non-adjustment circuits. 
3) Transmission and reception can be switched smoothly 

because it is provided with a built-in circuit to discrim
inate between environmental noises and voice. 

4) As it is built-in with network circuit, it can be con
nected simply to the telephone circuit. 

5) Built-in microphone amplifier. 

• mlf! 
A.t::-:h;F/ 

~~~~~~i5 

1./9-;F/ 

• Applications 

Speaker phone 
Multi-function telephones 
Intercommunications telephones 

BA6571A 

37.1~· 2 

~~t ::::: ::::J1~ 
(.0 l 14 

ci~-~~]~~ ~ . ~ 

~ i1 0.5~0.1 
~ l r- 2.5•±o.3 I 

33.02±0.5 

15.2 ~ 

I ;µ 
~ 
I 16.5±0.5 I 

BA6571AF 
18.5±0.3 

1 2 3 4 5 6 7 8 9 10 11 1213'14 

1.27±0.2 0.4±0.1 
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• ~M:llb~:::i:*tt/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

'<!l:i~'<l!:EE Vee 8 

BA6571A f Pd 

700* 1 
ff~jji~ 

BA6571AF 600*2 

i!Jf'Fi..11.lllBIHI Topr -25-75 

1Jf<f'fi..l!\lllBIHI Tstg -55-125 

*1 Ta=25°CJ:.1J:C'lll'llli{>~.g.,;1, 1·c,:-:>~7mw;o)I£ [;{> 

*2 Ta=25°eJ:.1J:C'lll'llli{>~.g.,;1, 1°eL:-:>~6mw;o)l£t;.Q 0 

• 11BUIJfl:~f-I: /Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.5 6.5 v 

RDNm 

Unit 

v 

mW 

"C 

"C 

BA6571A/BA6571AF 

577 
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OAflftJtl IC/ICs for OA Applications BA6571A/BA6571AF 

• C~r..J~tt/Electrical Characteristics (Unless otherwise noted, Ta=2s·c, Vee =5V, f=1kHz) 

Parameter Symbol Min. 

~1l'i~llil'l9llll~ilii la 6.0 

l!~HIH~ GvTx 36.5 
(VoTx/VINTxl 

ljl:~!f1H~ 
GvRx -0.5 

(VORx/VINRx) 

l!~!llllllliU: Tx ATT 39 

ljl:~!lllllll;ilI RxATT 38.5 

1) t\:G A;SW1=0FF, SWFOFF, SWs=OFF 

2) t\:ti B;SW1=0FF, SW2=0FF, SWs=GND 

3) t\:fm C;SW1=GND, SWFVcc , SWs=OFF 

4) t\:U D;SW1=Vcc ' SW2=GND, SW3=GND 

• ill~~IBllHIJ/Test Circuit 

Typ. Max. Unit 

9.5 14.0 mA 

39.5 42.5 dB 

2.5 5.5 dB 

43 47 dB 

42.5 46.5 dB 

10k 

Conditions 

V1NTx=OV, V1NRx=OV 

VIN Tx =-55dBm, t~M B l')JIU'.lE 

VIN Rx=-35dBm, ~:J;:MA l'illU'.lE 

V1NTx=-55dBm, ~:J;:llEB-+~MC 

""f(})VoTxO)Jll;ilI 

VIN Rx=-35dBm, t\:fiE A-+t\:fill D 
""f O)Vor xdO)Jii;ill! 

10k 

Unit 

R:n 
c:F 

1 
oSW, 

0 2 
L....~~~-+-~~~~~~~~~~~~~~~~~~~~~~~-----<3 

Fig. 1 
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Fig.1 

Fig.1 
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OAlltulft IC/ICs for OA Applications BA6571A/BA6571AF 

• 1(11"91.1/ Application Example 

DTMF 
1SR35- 200A X 4· L 

4.7µF!'>OV I 

+ 

EOM 

D lJ.. 

" ,"'--+-~-+----~---':+--~~-+---+-~--+'§ 

022µF 1$$133 

• IBll&llJi!t(])~IPJ 

(1) 1.a~i!$ (27, 26, 25, 24, 23, 22, 20, 19pin) 

ECMfJ• €>(])ia~.A.1J I/~ ·:177'A<:'1 / l::"-/f /A~· 

~. fljf~ 1 <:'26pinA.:±l 1J ~:I: To J7 / 7' B Ii, /f 1 ::t

~ ij !~;,A.ij(])~.A.1JJ7/7'~*#Hmtt~~ Rg~ 

J: ~JflJmtJf~JE:~ tL:l:To :±l1J24pin1:1~/ ~'~A 71 Jv 

;Ht~~. J7//CA..A.1J ~:!:To J7/7'C!;t, :i:t ~ 

T71~~<:'~~~~-~l~~TQ~~(])t(])<:', ~ 

2odB(])f1Jm1JfiY.i •J :i: To 7" ::..-/c 0)1±!1J0)-1.Jl;t22pinfJ• 

SCs<:'DCI :h ·:1 t- ~ T21 pinl:.A.1J ~:I: To t? -1.ili 

~$1'.'CCA (D) 1:.A.1J ~ tL :I: T 0 CCA (D) !;!:, ~~i!t - I'' 

•~~::..-t-a-7aSO)S~~J:ij, •~•~17"~7 

;?-- I- ~:!:To J7/7'E!;t, 1'/l::0 -/f/A!l'€;-~H;ttR1s 

(3000) HIT~~i!IBl**-1:1.a~i!1~~1 ~717T Qt~

~. ~~IBlll"'-O)IBJij~hl~~::,...~~TQ*~t-7-? 

l:.A.1J ~ tL ;!; T (CCA: :h v / t- ~ / t- a-Jl-7" ·:17 ;f..

;)o 

(2) ~~!$ (3, 5, 6, 7pin) 

;?- ·:1 I-?-? fJ• 60)~~!1~~17"//H t 7"/7° F <:'~iii 

~. 1±11JICCA(G)l:.A.1J ~:!:To CCA(G)l;J:, 1.a~i!t

~-~~/ t-a-7aSO)S~~J:ij, ~~-~17"~7 

*- t- ~:I: To ~~i!t - ~•1: U, 3pin"'~~i!1~~ 11±1 ~ 

(3) ~1H1*1Utt-&Jlli c0)~~1Jft!S (14, 15, 21pinl 

Fig.2 

1oko o.~33µF I 2~ 
l;o.01 µF 

MTZ5.6V 

ia~t-~-~. v1?aSO).A.1JS~W~IHl•-&aa~ 

1~~1J·l~~IJ ~. 1.a~i!t- ~fJ•Stiltl±ITfJ', 1.a~i!t- ~ 

1•MTQa1;1v1BJ~lff~~T~ ~~-~7"~7 

;?- - ; IBl~"'-~l:i:if- ~:I: To 

21pin0).A. 1J I M~:l:tlfii ~. flmt ~ tdl, 14pinO)C1s"-

7 ~-V'~:l:T0 f0)1~~c15pinO)C13, R11<:'~'.lE:~ 

tLt.:•r .. itl.l:I:;~~. ;1v1Blll"'-.A.1J~:l:To :l:t.:, 

15pinO)CR!;t~iJif,fJf0N ~tit.: ti! fJ• S O)lli\''.iE~ffi/Ml, 

ibfl=~:l:To 

(4) lli1Jft11$ (1, 2, 4, 18, 28pin) 

ia~i!1~~ (18pin) t ~~1~~ (4pin) I C21, R21 t Ca1, Ra1 

<:'~'.iE ~ nt.:•r .. ii:: J: •J .1:1:;~ ~.; 1v1B11&"'-.A.1J~:i:-t0 

f O) ti!, 28pinl: !;l:R20l#1.Jn ~ T < tf. ~ 1. 'o 

(5) ~ilif.$ (11, 12, 13pin) 

7'a~·:1-lt~O)~:ia·:1·~n:~~l4~:1:To :l:t.:, •~ 

O)~~~J±l~'.iET Q/~17' AIBJ~t~A, <:'1.':I: To 

(6) ; 1 vg5 (8, 9, 10pin) 

~ ~~-~J7~7*-;~1&~4~Q~~O)S~I~~ 

TQ t t ti:, 1.a~~i!W•J•n•JO)•'.iE~I tt.:-ttT\.':I: 

To 
8pin!;J:ia~i!lli\'rai~'.iE. 9pin!;J:~~i!lli\'r .. i~'.iE. 10pin!;J:ia~ 

~i!O)W•J.~0)91 ! /1'~'.iElrr'-':l:T o 

ftDNIR 579 

0 
A 

I 
I 



OAl!t&Jfi IC/ICs for OA Applications 

10pin(J)jbf'J:IJ:%Vccf i:p,[,,,;:, i2£8!ai\'1:+2VF(*11.2V) ~··. 

8!aif,;:-2VFI: ti: I);!: 9 o 

i2£~B~~9~tt-~IJ:*~t~ijC'9o 

i2£8i!i.ll:...t•Jaifr,.i: t1=C24X104 

i2£8i!i1*fflaifr,.i : t2=C24XR22 

~85.ll:J:.IJaifr.ll : t:i=C2sx103 

~8!f*fflaifr,.i: 4=C2sXR21 

C2s=0.47 µF, C24=4.7 µF, 

R2a=470kQ, R29=470kQ(J)t~ 

t1=47ms, t2=2.2s, ta=0.47ms, 

4=0.22s 

(7) :i·:; t-'7-?gB(16, 17, 19pin) 

~*LCC'*Jlt'&,~if&> -:i tc. * ·:; t- '7-7 IEl~f IC{t L.., "l 

c' :!: 9 (Fig. 3 ~OOlo 

Z:(J) *- ·:; t- '7- 7 <7)i2£~ilMtittll ,;1:, R 19 t~il51Elt~1';.., 

1::0 -$1'/.:A (Z) C'*'.lE ~ti:!: 9 a Z:(J)tc.l:J), R19H~:li{ili: 

':)lilt, C' < tC. ~ c \ 0 

19 R1917 c,, r~~~~71AF 
' ' 
I Z ' 1,. _____ J 

Fig.3 ;?- ·;1 f.'7--'.l!EIJ!! 

• ffJIU:.(J)):Ut 
(1) BA6571A(J)P\JflB*-·:; t-'7-?Hieffl l,,ti:c':t~r"@;,j:,Fig.4 

(J)Jitffll§~~f~~I:: l,,"l < tC.~c'o 

r--""'-1.!BL-......-7 1 Jt-:91lilill-7p1n 

680il 

19pin 

Fig.4 

BA6571A/BA6571AF 

1) i2£~gB 

i2£85f~~li, 7'/7'E, R19(3000)C'~851El*fRl::F717' 

~n. ~aif~7'/""fH(J)A00~An~tt:l:9a-~, 7;.., 

""fE<7)1~~,;t, Ra, RbUl"l7'/""fH(J):iE1JllJ~An~tL 

:!:9o Z:(J)~ll.\lC'Ra=Rb, R19=~851Elf$1' /1::0 -:$1"/.:A 

~"Z:'sn~ 7'/""fH(J)1±1n~1J:i2£Bm~w1±1n~n* 

1t lvo Z: ;It': J: IJ, i2£il5ff~Hf4,i;X (.,,Le\;!: 9 o 

2)~ili!i~ 

~BIEl~~Si2£StL"l@~~Bm~1J:, 7'/""fH(J)AOO~ 

An~ ;lt.Q t~ai\',::, R19, RaH?H7/""fH(J):iE{JllH::A 

n ~ n * 9 tf, 7';.., 7' e (J):±ln --r;.., I::"- $1';.., A 1n1=m-,=1tt 
c 'tc. .;, R1911' S (J)f~~,H~~ t..., "l 7;.., 7' H (J):iEflllH:: Ii A 

n ~ti* 1:t lvo ;: n'::J: IJ' ~85ff~H11J.GX L.., n \ :!:9 0 

(2) ~IH!l/lif t j]§[p;;(J)w.i~IJI§~ f P\J~ l,, L c' .Q tc. /:J), i2£85 

An~iE·--~~W-'.JE<l).~fAn9~t. -'.lEaif~ 

f~':: ~ .i - t- tJ"fJ'fJ' IJ ;!: 9 a IEl~~~-(J):t~r"@;';t, 15pin 
1:: 10k Q 'ill f GND t (J)r,.i 1::Jl*7\: L.., "l < tC. ~ c' (Fig. 5 ~ 

OOla 

BA6571A 
BA6571AF 

Fig.5 
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BA8205 
BA8205F 

"-/ ') /jj' 

Tone Ringer 

Plft±l1~-%fJ><:>A;'Jj,·f~j:_9.Q !---/ 1) /jj' IC l'9o 

~;i,.g-~~~-~~tt~~filM, ~/~/~~~-R~~ 

J: IJ i5JR9 .Q.:: (:: fJfi:iJ~~l'' ;!: f.:: t±l tJ ~ jiij t: t.:tEE~ :7'-tf-, 

l--5/~-~~h~~~-~~iB~Z:C::Wl'~;!:9. 

This IC is a tone ringer for generating bell sound from 

call signal. 

• *¥:& 
1) ~iitEE 917"1' iVJ .Q a 

2) 40ViitEEl'iVJ.Qf.::ilb, t±ltJaEEv-"'Jvf~< l'~.Q" 

3) BA6565A, ML8205 (::~/~/H7-"J'Jv 

•Feature 

1) Absolute maximum supply voltage 40V 
2) High output level 
3) Pincompatible with BA6565A, ML8205 

•m~ 

~~;i;m, ~mim~~;i;m, oo~~~~;i;m, FAx, ~~!Jit!'lH~ 

ii' 

• Applications 

Telephone, ITS, TAM, FAX, etc. 

BA8205/BA8205F 

• ~Hf~'1"5!~/Dimensions (Unit : mm) 

BA8205 

9.3±0.3 

Rl.O 18 7 6 51 

UJ; 
1 2 3 4 

~--~_l~ I 7.6±0.3 ii~ 
+I FT!~~ f~ I!.-' 

o.3±0.1 
0.5±0.1 

~±0.3 .I 
7.62±0.3 

BA8205F 

5.0 ±0.3 

1 2 3 4 

_L__ c:::==.==:i. 
~LEGciibciiJ 

1gl_j L JL 
1.27 ± 0.2 o.4 ± 0.1 

I 8.8+0.6 I 

0.2±0.1 

II 

J~i~ 
0.65 
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• -;· [J "/ ? 917'? 7 .b./Block Diagram 

•~M:Ql::;l;:::lE~/Absolute Maximum Ratings {Ta=25'C) 

Parameter Symbol Rating 

~ij~EE Vee 40 

l BA8205 500*' 
~q: :g: t~ !!<: pd 

[ BA8205F 450* 2 

IJJi'Fi.illiJUBll.!I To pr -25-+75 

iJiH'.f i.illilf lB IHI Tstg -55-+125 

*1 Ta=25°e J>J_tl'iil!!ll9<>ll!-&IJ: 5mw1·e l'ffi!A'. 
* 2 Ta=25°e J>J_t l'iil!!ll9 <>ll!-&1;1:4.5mW/0 e l'ffiJJ! 

Unit 

v 

mW 

'C 

'C 

• C~i:rl'!l!l\¥tt/Electrical Characteristics {Ta=25'C, Vcc=24V) 

Parameter Symbol Min. Typ. 

IJ.Ji'F~~~i!i!".l!:EE Vs; 17.6 20.2 

IJ.Ji'Fm*'l:~ij".i!:EE Vsus 10.4 12.0 

IJJi'F~~llll'i'~ilil lg; 0.8 1.4 

1J.Ji'Fm*'l:iili'i'~ilil lsus 0.45 0.82 

~~Ji!iJil!i~*3 IL 9 10 

~~ji!ij)J!i;jt*3 fH1 558 625 

~~ji!ij)J!i~*3 fH2 705 783 

* 1 t- -;, 1J /t.f tfRl!H llll!lil9 {JQ)t~'Q·i!l'IJ:llii!ii~J±l'"t, 
*2 I--/ IJ /:ff1JfR!Jl1'!:@~9 MK,Q•i!l'IJ:11!:if.~J±l'9 0 

*3R~~-~~~EQ)~~~?T*~~hl9 

Max. Unit Conditions 

21.8 v *1 

13.5 v *2 

2.6 mA !!t\~r.J Vee= Vs; 

- mA !!t\~r.J Vee=Vsus 

11 Hz R1=165kQ 

C1=0.47 µ F 

682 Hz R2=191kQ 

C2=0.0068 µ F 

861 Hz R2=191kQ 

C2=0.0068 µ F 

IL=1/1.290 e,R, (Hz), IH1=1/1.207 e2R2 (Hz), IH2=1.2531H1 (Hz) 

582 l\DHm 
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• ill~:lEIElttt~/Test Circuits 

Fig. 1 

R1=165k0, C1=0.47µF 
R2=191kQ, C2=0.0068µ F 

1.Ml sw, 

Vsi, Vsus 1 

lsi, Vsus 1 

VOH 2 

VOL 2 

SW, 1 OSCILLOSCOPE 

SW2 

1 

1 

2 

3 

• JiCiJIH§IJ/ Application Example 

C, R, 
L,o--J 

1 µF 62k0 
250V 

e RSL iiiiiiT·<T.>fi!Jll1i~ 

D, 

1SS131 X4 

ZD, 12k0 
+ c, 

10µF RSL 
50V 

36V 

BA8205, BA8205F 1" ,;1:, RSL Yl/iT- ~ fi!~ 'jjjf'F!mM)i!i• 

~- (Jsi) ~R;t~Z.(:f:f('~;!;9o 

;S"CTf!Fig.4<1.>J::.:H:, RSL (2pin) Yl/iT-IJ•S, tft#LRsL 

i GND ':ti~[., ;1;9 0 tftm RsL o:>1i§iR;t~ z. (:: ':J:: 

~jjj~fmM~-~iMiR;t~Z.tW"t'~;!;9o 

Fig. 3 

Fig. 2 

R1=165kQ, C1=0.47µ F 

R2=191k0, C2=0.0068µ F 

J:fHl sw, 

IL 1 

IH1 3 

fH2 2 

R, 

8 

2 7 
R, . 0 

3 6 
180koI4.lnF 

5 

GND 

Fig. 4 

RDNm 

BA8205/BA8205F 

SW2 

1 

2 

2 

R, c:::i~ 
10k0 Il±~7·1f-
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• fl~tr..J~ttilllM!/Electrical Characteristic Curves 

584 

10....----,-----~--~~-

91----+-----+----+---

~ 8 1----+-----+----+------'----

s 
.Ji 7 

~ 6 
~ 51-----1----+-----+--~ 
a: 6 41-----1----+-----+--~ 
~ 3 1----+-------,,~J..----'--R-si._=_6.4+k-O_---J 
a. ~7 I R .. =13k0 ~ 
~ 21------+-.~'i":__--j.'-,,L~=-i------=:c----1 
~ .131--~ 

~l--R .. =3~k0 

25 

20 

.. 15 
w 

~ 
0 10 
> 
I
::> 
a. 
5 5 
0 

0 

10 20 30 40 

SUPPLY VOLTAGE : Vee (V) 

Vcc=24V 
2 Pin: OPEN 

~-!----

L--

0 10 20 30 40 50 60 

SINK CURRENT : 10, (mA) 

RDHtn 

25 

~ 15 

~ 
0 

~ 10 
::::> 
a. 
5 
0 5 

0 0 10 20 

BA8205/BA8205F 

v,, =24V 

2Pin ;OPEN 

30 40 50 60 

SOURE CURRENT : 10" (mA) 
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BA1604 PLL "jj~ 1-- - / 7 :::i - /)' IC 
PLL Tone Decoder IC 

BA 1604 ';t, PLL ~ f*ffl [,, t.: ~ Hi!iJ iBi:~i~HRtt ~ t -:; t.: I- -

:..-7::i-'.)l'ICT9o 

PLLl§IM, ~il.lll§IM, ~I±.lUxl§l~JiZtf:±I :tJ~~!.H~Jbl§I~~ 

:IJ• 6 ~P.ll ~ ti z 1,' * 9 a 

A:tJm~w@•(J)~~~-~~~9t8, ~L~A:tJm~ 

':fiiJ)t~(i::Jr7) [,,;J:9o ;:_(J)t8, 7::i-::)l"(J):±l:tJ~I±:IJ'' 

Tffij, ;:.(J)Rft~~I±ltUl§IMJiZtf:±l:tJ~W~Jbl§IM(J) 

I- 7 / v· .A $1 ~ON ~ -1:!: ;!: 9 0 ~ foj ';t 1 OOmA Max.;!: T Jb 

fl'~ -1:!: 9 z: t :IJ''Z.· 8 * 9 0 

7::i - 51'(J)i:j:i1[,,)l§])J1i:~ (fo) ';t PLL(J)~)JiL]jjljfjjl~:li~(J) 13 i!: 
~:li)l§]iJ.ll~l:J;-:; n~:JE ~ti ;J: 9 a ;:_ (J)jj§J)J.ll:JU;t5,6pin': 

tlitile ~ tit.: CR(J)il!1R ': J; -:; Z )~;E ~ ti;!: 9 a 

The BA1604 is a tone decoder IC of PLL system, with an 
sharp frequency selectivity. 

·~:& 

1) ~i&:~•IMl~ 0-14%;J:TiiJRT89o 

2) :±l:tJl§IM'i 100mA ;J: T~foi~iJIL:IJf t ti, ~!J.8~H:ii1!~ 

l'~9o 

3) i:fi1[,,jj§JjJ1i:~~;J::Jl:1Jf~\, 'o 

4) ~f~~' ~i§tfJ C'':'X<f [,,""[~\,\#~~/jg:tJ:IJf~9 0 

5) 9J.t:llt!.U1LI: J; I) jj§J )Bl~~ 20 : 1 (J) (L;:lB 11IH: R ;t 9 z: t 

:1JfT89a 

6) I 7-ff-U XR-567, :,,7·;;.,71'Y7 .AU NE567 tB. 

:il'!i:IJ'°~9o 

• .JfB~ 
'71-\'1v.A-T'-'*/ 

1 /$1-COM 

• 1J.m-t>i~/Dimensions (Unit : mm) 

9.3+0.J 
~o G ;·=;~ 

w1~ 
~[~IR?m: I 2 J 4 .. q Ml 7.6±0.3:\i~I 

• ~ I ~ IT-
ti M TN ,..: 
:; ~ - ~ I 0.5±0.11 I o.3±0.1 

~ 12.54±0.J 
7 .62±0.J 8.8±0.6 

•Features 

1) The detection band is variable witihin a range of o-
14%. 

2) The output circuit handles load current of 100mA, 
permitting lrgic circrits to be connected directly. 

3) High center fiequency stability. 
4) Excellent rejection of noise and error signals. 
5) Frequency can be varied in the wide range of 20 : 1 

by an external resistor. 
6) Compatible with EXAR XR-567 and Signetics NE567. 

• Applications 

Radio telephones 
Intercom equipment 

RDNrn 585 
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OA ltu.m IC/ICs for OA Applications BA1604 

• ~M•*~a/Absolute Maximum Ratings {Ta=25"c) 

Parameter Symbol Limits Unit 

tli/UIEE Vee 9.0 v 

ff3Hl~ pd 300* mW 

iM'l!!ia.lllail Topr -10-75 "C 

-f*:(.fill.ll~il Tstg -55-125 "C 

• fiMlllfl:•ft!:/Recommended Operating Conditions {Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

-~•EE Vee 4.75 6.0 9.0 V 

e ••ll9!Mtt/Electrical Characteristics (Unless otherwise noted Ta=25'C, Vee =5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

llf~~~-)ll!1 lo-1 - 6;0 10 mA RL =20kC, 7'1'7"?1'0FF 

llf~~~-)ll!2 lo-2 - 10 15 mA R L =20kO, 7'17"?1'0N 

tl:l1:J•EE VouT - - 15 v -
)..1:Ji1EE V1N -10 - Veef-0.5 v -
li.lilllft~:iE'.Jl ldoT - ±60 - ppm/"C -
Ji.liltft~:iE'.Jl I!. fov - 0.5 2.0 %/V -
•*~ilt;ff!;Jitiii WMAX. 10 14 18 %of fo f0 =100kHz 

•*~illl;ff!;Ji"ftl. AWMAX. - - 3 % of fo -
•*~illl;ft!;Jiliiiiil:ib AW1 - ±0.1 - %/"C V1N =300mVrms 

•*~illl;ff!;Jiiliil:ti 1!.Wv - ±2 - %/V V1N =300mVrms 

)..1:Jt!tt R1N - 20 - kQ -

7'17"?1tON1i1J,)..1:JtEE DoN - 20 25 mVrms IL =100mA, f;=f0 

7' 1' 7" 'J 1' OFF:8:*}..1:JfiEE DoFF 10 15 - mVrms IL =100mA, f;=f0 

2 f~~iKtR.lt . V1R - 6 - dB ;m;~~ I ;m;!i~~-IS-

586 RDHm 



OA l!BJJ.1 IC/ICs for OA Applications 

Parameter Symbol Min. Typ. 

itt 1J \A :hf~ -i5-X<t ~;m;~~1Hr .It R - 6 

tl:l:tJ~fOill± 1 Vsat-1 - 0.2 

tl:l1.J~f0ill±2 Vsat-2 - 0.6 

tl:l1.J 1J-7il~ IL - 0.01 

B*ON-OFF)l!l]llJl TMax. - fo,/20 

tl:l:tJ.li:J:. IJ ~ra'l tH - 150 

tl:l 1.J.li:l' 1 H<¥ra'l IL - 30 

e iJlt~'.IElii181/Test Circuit 

Vee 

RL 

O.OlµF 
INPUTo---j Kr-~--" OUTPUT 

• ~i-ttt$.ii(])~ljlj 

(1) C1, R1 : foii~JE:ffl 

BA1604 

2.4 k!l. 

I 0.0033µF* 

Fig.1 

i:j:l{,,PciJ)Jt~ (fol t.t5, 6pinr.,i(]):ttU1LR1 C:6pin, GNor .. i(]):::i 

;...- 7/-lfC1 t.: J: -:i n~:iE ~ n * 9 o f 0) e: ~O)JE:;tt.t, 

fo"'=' C1
1R1 (kHz) (C: µF, R: kO) 

t.: J: I) ;;J( &1) S :h ;I: 9 o 

Spin t.: tHI!Jf~jJtO)~J± tff~ S :h, f 0) ~ll'i t.t f.Wcc-

1.4V, Sf~ji[)JiE~J±t.tVcc/21'9 o ;: O)~T-0)~ fiiHtHitt.t 

1 kO Max.;l: C'~~iJJC' ~ ;!: 9 o 

6pint.: t.t 1 Vp_pO):tl:i~~~jf~O).=:~ jJttf1~ S :h, Sft5.Jji[)JiE 

~J±t.tVcc/21'9 o Z.O)~T-1.:t.t, ~~~0)-J" .i -71-lf 

1? Jv~)lffi.Ji~:lE:JiiiSL~ IJ:~'f.::&1.>t.:, ~1 / ~0 -:$1/A 

O)~j\ijO)Jj.f~*11:1' ~ * 9 0 

(2) C2: Jv-7'71 Jv9 

2pin, GNor .. i1.:~*11:~:ht.:::J/j-'/-lfC2t.t, PLLIE]JlM'.lB 

O)Cl -I~ A 7 1Jv9 C: iJ:-:> TS IJ, Pi¥:lE~t.tT2=R2C2l.: 

J: I) ;;j( &1> S :h ;!: 9 (R 2 t.t 2pin 0) i*1flB1 / ~0 
- :$(/A : 

100k0)0 ;l:f.::, C2t;l:~)Jt~~ll'it*JE:L,T\.';l:9 0 2pin 

O)~J±t;t, i:p,[,,Pci])Jt~t.:M L, T0.95fo-1.05foO)~i!tl 1', 

Max. Unit Conditions 

- dB Bn =140kHz 

0.4 v IL =30mA, V1N=25mV 

1.0 v IL =100mA,V1N=25mV 

25 µA -

- - -
- ns RL =50Q 

- ns R L =50Q 

• Ji5Jf'l"91J/ Application Example 

Vee 

Fig.2 

20mV !%of foO)ii[f.fRB~ :>J:~11:; I L, * 9 o 

(3) C3 : :±l:tJ 7 1 Jv'.$1 

BA1604 

OUTPUT 

GND 

c, 
~o.oo33µF 

1pin, GNDr .. it.:t~*11: ~:ht.:: :J ;_., -J"/-lj"C3t;l:~~)'~O)f~{} 

t.:J: -QA 7''J 7' A f fl1i.t1:9 {> t.::&1.>0)Cl-/\A 71 Jv9 C: L, 

Tf~P:h, P~JE:~t;!:T3=R3C3t.:J: IJ;;j(cl.1) S:h;l:9 (R3t;J: 

1pin(])i*JflB1 / ~· - /j' /A : 4.7k 0 lo 

A -:1 'J 7' A f~{}f Ml:~:±: 9 {> 0) un <-· t.:: &1> t.:, c3~2c2t.: 

9-QZ.cfs~&1.>L,:!:9o t.::tC.'l.,, C3tJ''*~9~·-Qc, 

1 pinO)~J±~1 l:;tJ'-~jJtflBQ) :::i /I~ v - 9 0):;;;:. v ·:; ~ 3 Jv F 

~J±~•9-Q:J:1'~-~if~~-Q~&1.>, ~-aJiW•<:>J: 

IJ;l:9o 

(4) C4: ).:tJ-JJ ·y 7' 1) ;_., ?:::i /5"/-IY 

(5) Cs: ~i.f-71 Jv'.)lffl:::i/T'/-lf 

• ).lfl1J~iiilT·O)~IJll 

(1) ).:tJ : 3pin 

A:tJm{}~h~-:1~;...-?:::i;...-7;...--iff~l.,T~~~~~s 

:h;l:9 0 Z.O)~T-t.tGNDt.:ML,, 2VO)i*JflBii[l1iE~J±tJ'.i:J' 

i:J'-:i TS IJ, ).:tJ 1 / ~0- /j'/ A t.tif,{]20kO c·9 o 
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(2) 1:1:11.J : Spin 

~Jll:l:l1.JtllH;:l;tl*JitH'7- I- 7/-;.i.A1fO):::J v? 11 tf~frllj 

~ ti -r .t:> • J, 1!l llli !;!: Vee, 8pinr .. i 1;:~ifa! [., :t 9 o ;fll;~l*J 1;: 

.A.1.J1'g~1f.A.?t.:t~. l-7/V.7.1ll;t~~t.,, 8pin0)11: 

• 'llttfrolltttdHl/Electrical Characteristic Curves 
20 

V1y=300iTIV 

15 
'.§ 
0 

0 

t---· 

Vee)_ 

L 
Vcc=6V 

-50 -20 0 25 50 75 
AMBIENT TEMPERATURE: Ta CC) 

100 

102 ~---~-~---,-----,-----. 
R1 =2k!l 
c, =470pF 

¥ 
<!; 
.E 98 >---+---+--+---+---+---I 

~ fil 96 f---t---+--+---+----r-----1 
[;; 
a: 
~ 94 
iii 
0 

92 

-25 0 25 50 M 100 
AMBIENT TEMPERATURE:Ta("C) 

R,=20k0 
18 lo "T 100kHz 1---+---+---+-+---+--1_+---< 

-
<E 16 V _L'j LOOK 
~ 141----f--+--l-+---+--+......d-17~-+---+----I 

~ 121----f--+--l-+---+-__.,~,__-+---+----I 

w lL .....r 
~ 1 ::=:==:=:===~====::...!!l:J,.-1==:1"":F:R:EE=: 
~ 6>--+-+-~~~~~17""---~--+~--+--+--+---< 

41---+--+---A-;e-+--+--+--l'--+--+----I 

~ !!' 2>---+----+-7-#-1-+---+-~--<,___+----+---< 

0o 1 2 3 4 5 6 7 8 9 10 

SUPPLY VOLTAGE : V cc (V) 
Fig. 7 ~fg~!li'.ltmt-~iJUUUitt 

BA1604 

~1;1:1VJ;XF (0.6V Typ.) 1;:iJ: IJ * 9 o 

20VJ..j"fO)•mtl*Jl'glJCi!jfJ' t? 1illlli HHIJ ~'It 9;: t =b.l' 

~;!;"to 

20 

15 
'.§ 
0 

~ 10 

~ 
~ 

" ~ 
ID 5 

0 
100 

12 

10 

2 

0 

iT 
: I 

Vcc=S.OV 
VIN=200mV 

l'l_ 

1 k 10k 100k 1M 
CENTER FREQUENCY: lo (Hz) 

IViN=300mVrms 

Vcc:~9V 

1 ;/vcc-6V - -
-50 -25 0 25 50 75 100 . 

AMBIENT TEMPERATURE : Ta {"O) 
Fig. 6 ~illl'!IF~"f:tl.-f.!ijili.IJl!lii1i 

,......_ .,...._ 0,-+-

-o, 
1k o.___ .... 2 ........... 4_ .... 6_ ... 8_1.._0_1,_2 _....14-"""15~18 

BAND WIDTH. BW (% offo) 
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1.4 

~ 1.2 

~ 1.0 

> 0.9 

~ 0.8 
.E 
<1 0.7 

;...: 0.6 

~ 0.5 

~ 0.4 

~ 0.3 

~ 0.2 
0 
~ 0.1 
Lr.. 

01 

~ 

~ 
v 

v v v 
~ 

2 3 4 5 10 20 304050 100 

CENTER FREQUENCY : lo (kHz) 

naNm 

30 

l 
25 

> 20 

LLJ 
0 

~ 15 
0 
> 
~ 10 
a. 
~ 

5 

0 

BA1604 

Vcc=5V 
R,=20k0 

OFF~ON 

~ 
ON~OFF 

-50 -25 0 25 50 75 100 

AMBIENT TEMPERATURE: Ta ("C) 
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BA1610 FSK IJ = 7-=E-T b. IC 

FSK Linear Modem IC 

BA16101;t, /\- 7 T .1 /v.·:; 7 .A n"ft !-¥=ml FSK 1J.::. 

7T.7Affl~~9. 1~7/~-~-W~8, P~i~~ 

vn'{d.:tllJ, l!llHl~~1:X<t vr EJB-\JO)f.!ilimh;m;jgtt~i~ 
Ld.: C:: 80)JJ.7'-11ili:fJ~tia:9. 

The BA 1610 is an IC for half-duplex system FSK linear 

modem. 

•!M~ 
1) ~1~7.l' ?mf~r...O)ij]~Pif-tt 1/)Bl:lft!D7 D .A ~~fF 

9.Q. 

~1~7/~-¥=mO)m~mW~ffL 

3) °iiibli°iiEEtBIH!tJ~·a.;:~' (Vcc=5.5~14V) f.: tl!J, 1 'iiimt~~P.lt 

4) f.!il)BlhtBIHitJ'"")1.;:~' (fmax=200kHz)0 

5) i!ifl~:lE:.fltJ~·1ooppm/°c t'ftn TC'.Q. 

6) DTL/TTL/ECL~~!!IEl~l:ii[t;!i~ ~ .Q o 

•m~ 

'ii~Mil:J:: .Q T.7'A 

;J>-A;t- f-;<-:,,3:.,-

7-?lii~, POS, H'J :::i /lii~ 

• *~'1-it~/Dimensions (Unit : mm) 

26.3±0,3 

Rl.2 I,_ 2_0_1_9 -16-17 16 15 14 aj 

-t§::::::SJJ~ 
I 2 3 4 5 6 7 6 9 10 7 .6±0.3 

~ ~ 111 
~l~o -rci - .'": ~r'.;;! !~~_l~El-tr I I ; oi 

~ ci 1 I . · ' o.5±0.1 ~o.i 
ti o.3:i. 

~ 1 1-2.54±0.3 I I I 
22.66±0.3 6.6±0.6 

•Features 

1) Switching from reception to transmission works with 

zero-cross sine wave. 
2) One _chip contains half-duplex transmission and re

ception functions. 
3) Single power supply configuration is possible be

cause of wide range of power supply voltage (Vee= 

5.5~14V). 

4) Wide frequency range (fmax=200kHz). 
5) High temperature stability (1 OOppm/°C). 
6) Directly connectable to DTL/TTL/ECL logic circuits. 

• Applications 

Modem by telephone 

Home automation 
Data communication, POS, Personal computer communi

cations 
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.----------------------------------------------. 

CARRIER 

Rx IN DETECT 

TIMING FSK 
DATA 
OUT 
FSK 
COMP 0 IN A 

WAVEFORM • ft 
ADJUST m 
T, 
OUT 

I S/M 4 
IN 

T/R 5 
SELECT • a! 

16 ti 
FILTER 

• ~M:ll*lE'.~/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit Conditions 

1ill11EE Vee 14 v -

ff~ft!1'<: pd 600 mW -

lbf'F~Jl~l!l Topr -10-60 "C -

f*ff:)J.Ji:~l!l Tstg -55-125 ·c -
fi*J..:hv~Jl- V1N MAX 3 VP-P -

12pinfi*ft f;lj~illf ISAT MAX 5 mA -

• 11$itll'!l!M1!/ Electrical Characteristics (Ta=25'c) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

iill.iliillf Ice 6.8 9.0 11.2 mA ~ra~Cf!U:fJR#) 

l!:li.&:ftilJl le - ±2.0 ±3.2 %/of -

l!:li.8i:ft~Ji:~'.!E:Jl f I - 100 - ppm/'C Ta=0-55"C 

l.lilkft.ilUl:EE~'.!E:Ji: fvcc - ±0.1 - %/V Vcc=12V±1V 

•*~:lil!:lilkft IMAX - - 200 kHz -
F*llll!~'.!Ef!::fli.l Vref 2.6 3.0 3.3 v -
F*1$1~ 17' ~ 11EE Ve 1.40 1.55 1.72 v -

Tx/Rxo-iliEE VL - - 0.8 v -

Tx/Rx/\ 111EE VH 2.0 - - v -

DATAo-J..:tJilEE VoL - - 0.8 v -
DATA/\1 J..:tJiliEE VoH 2.0 - - v -
:iEilti8llfl1J t.-~Jl- VouT 0.85 1 - VP-P -
~fi.A:fJ~Jl Vs - 2.0 - mVrms -
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BU2906F CMOS 'l Jlrr ;I. CJ7' -f IC 
CMOS Multi Melody IC 

• ~i-~'i°~~/Dimensions (Unit : mm) 

BU2906F tt, BU1900 ~ 1) - ;(f /'\'- ;u:: HALT mHm, 
ON HOOK DIAL, HOOK SW, 1!iH~ SW .A1Jf1i! [.,, ~~iii 

~~M•tt.,T~ffl~8~~-f~~t.,~~-fflCMOS 

x JL-7 ;< r::i7'1 IC ~9 o 

BU2906F is a CMOS multimelody IC for telephoneset, 
provided with HALT function, ON HOOK DIAL, HOOK 
switch and hold switch input on the bases of Series 
BU1900 and operable to generate hold tone of tele
phone call. 

• ~:ft 

1 ) ;e a 7' 11!1l;j: : 1 EIH 

2) •fi : Sj1t5.J~ 
•1~: 2 *91J (.i= ~//) 

3) EIH~~il& t., tHU~5ifi~ 

4) I.//'\'D-/:J/ l-D-Jt-t:J:~7':$1";7~~ 

•Features 

1) Number of music melodies : 1 melodies 
2) Music interval : well-tempered Sound source 2 

series (unison) 
3) Repeated melodies are continuously played. 
4) Attack effect by controlling the envelope 

•m~ 

~~i'iffl 

• Application 

Telephone set 

• ~-T-ICii:~/Pin Connections 

0 

592 ftDNIR 
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• lii.Tl=f~~/Pin Name 

~-T-'ii-15- ~.:r~ llJ! ~t 

~t 

1 HALT *:IUH:9 .Q;: tt:ft< fJ~t'H:i~.11:_ 1.,, ilHliil 

M:~d>T'.J..'f.J: < 9 .Q 

2 RES ".::. .l ]7 JI, IJ -tz ·:; I- A tJ 

3 GND :i:J..tJO)~iJil!:ill: ov 
4 ON HOOK ~ / 7·:;'7'/1-t' ;i,J..tJ 

5 N.C *ifffl 

6 HOLD fJH!llr.ll~:~Hf~7 J..tJ 

7 HOOK 7 ·:; '7 J..tJ 

8 N.C *ffffl 

9 ENV -fl'l±JtJa;¥J7'771 ·j' HIGH 
---

10 SOUND1 SOUND2 d:: fJ 1 ~'751--:i~~'fl'~l±JtJ 

11 N.C *ifffl 

12 MUTE ;~~'*' 7' '7 7 1 :l'Low 

13 SOUND2 SOUND1J:fJ1 ~'.75'-:fflh'fl'~i±JtJ 

14 HOOKCTL ~/7 ·:; 'Ja;j :X.t.i)~~tj:ly'.7T1 -f LOW 

15 HOLDOUT )~~tj:iJ7'7T 1 -f LOW 

16 OSC2 OSC1 tO)raii: CR ~ltfll'C9.Q 

17 OSC1 OSC2 tO)raii: CR ~ti~9.Q 

18 Voo +3V O)il!:ibHttfll'C 

• t@it\t:l&::;l;;::iE~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~Phail!:EE Voo -0.3-+7.0 v 
~:gm~* Pct 600 mW 

f*:f.l:).lii\f:li'.i'Bl1fl Tstg -55-+125 oc 

J..tJilEE V1N -0.3-Voo+0.3 v 
l±ltJil!:EE Vour -0.3-Voo+0.3 v 

• :llt~l1lfF*f4:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits Unit 

ilililiil!:EE* Voo 2.0-4.0 v 

J..tJilEE V1N O-Voo v 

thf'i').ffil/l Topr -25-+75 oc 

* 'J Q ·y 'J f,!iJ)J!ll&lf 500kHz O)lf.¥ 

RD Nm 

filli~ 

J..tJ 

J..tJ 
-

J.. tJ 

-

J..tJ 

J..tJ 
-

l±ltJ 

l±ltJ 

-

l±ltJ 

l±ltJ 

l±ltJ 

l±ltJ 

t!:ltJ 

J..tJ 
-

JI~~ 

A 

c 
-

A 

-

A 

A 

-

B 

B 

-

B 

B 

A 

B 

-

-

-
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• •j(IY:J*itt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Voo=3V) 

Parameter Symbol Min. Typ. 

/\1 v-"'"Jv.A.:tr~EE V1H 2.2 -

a- v«Jt-A.1JtEE V1L - -

/\1 v«Jv.A.1Jt)Jlt l1H 8 18 

/\1 v«Jv.A.1Jt)Jlt l1H - -

/\1 v«Jv.A.1Jt)Jlt l1H - -

a-v«Jv.A.1Jt)Jlt l1L - -

a-v«Jt-.A.1Jt)Jlt l1L 5 10 

a- v«Jv.A.1Jt)Jlt l1L 5 10 

a- v-"'"Jv:±ltJ'liEE 1 Vou - 0.3 

a- v«Ji..:±:1JtEE 2 VoL2 - 0.3 

:;t-7'/ t:"H/t±l1J 1J-7~ll IL - -

ii!l'fitt)Jlt (ib1'FP#) loooP - 0.3 

ii!l'fit~)Jlt (ff.tl:.P#) loosT - 0.1 

jj)1'fffilil.li~ fcK 0.1 -

~~ffilil.li~ tosc 270 450 . 
ii : A1J "H" "L" il!;iJi!O)i!!0lE:~1'fl;I: V1H=VDD· V1L =GND 

• iJlg~IE)i&~/Test Circuit 

Voo 

f ~ 1 kO 

v,, 

Voo 

A 

Voo 

GND 

Fig.1 

V DD 

v,, 

4-8 
RES.HALT 

ND 

OSC1 

OSC2 
* ®11$1.l:;J!iJ!i11!:5iUO'.lEB\\' 

R12;f-- e-C·HALTl'Jli' 
,~.;;L-CL'-<>~i;Y v 
V ;;z 71: 12 .;;t ·1e L 
SER~~~IT~-C~JUJ5:E: 
9-<>, 

*HALT A.:JJ~;!irnl:<E:ll\\' R 12 ;f-- e -c· 
HALTM,it;: L -C L'-<>~il'Y v V ;;z 7 
1:121i:t·;; e LSER~4';-Hi'L'j~IJ:;E 
9-<>, 

Fig.3 

Max. Unit 

- v 
0.7 v 
32 µA 

5.0 µA 

5.0 µA 

5.0 µA 

20 µA 

20 µA 

0.5 v 
0.5 v 
5.0 µA 

2.0 mA 

10.0 µA 

1.0 MHz 

630 kHz 

594 naNrn 

Conditions 

RES /Jl-~'/ /(!;, IJ 

HALT 7' JVJ' ·:; /(!;, IJ 

,A.;l:J/JVJ' ·:; /(!;, IJ 

RES 7' Jv~'/ / (!;, IJ 

HALT 7' JVJ' ·:; 7' (!;, IJ 

A1J/JVJ7 ·:; /(!;, IJ 

loL=1.6mA 

loL=4.0mA 

/JVJ' ·:; 7't.J: [, 

fcL =1 MHz 

HAL T=Voo 7 CJ ·:; 7 W.ti:.P# 

RExT=10kQ. CExT=330pF 

Voo 

1.6mA Voo 

v,, 

4.0mA 

Fig.2 

Voe 
v,, 

Voe 

GND 

Fig.4 

BA2906F 

Test Circuit 

Fig.3 

Fig.3 

Fig.3 

Fig.3 

Fig.3 

Fig.3 

Fig.2 

Fig.2 

Fig.4 

Fig.1 

Fig.1 
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•fllm 
(1) A.1J,:M9~tl:l1J 

(6pin) tf "H" O)~;\'.!mt:ti~ ttl:l1Jf "H" ';:: L,t.:f&Rtm 

fi~.tl:. 1_,;1:9 0 

(2) ~A.1J,:M9~tl:l1J 

(]):;f / 7'Y7:$f1-\1 Jt.-lli\' HOOK A.1J (?pin) ff "H" 

O)~;\'.i~l' ON HOOK A.1J (4pin) f "L" 0)~;1;®!:9 ~ 

t HOOK CTL ( 14pin) ';J: "L" f tl:l 1J I_,;!: 9 o { O)f& 

HOOK A.1J (?pin) f "H" m:X®tJ>? "L" m:X®': I_, 

t.:~iixit, ON HOOK A.1J (4pin) tf "L" mi\'.mH:t.i: 

~t HOOKCTL (14pin) ';j: "H" (:f.J:'IJt'mrn~i\'.i~l:~IJ 

RtmH~.tl:.t..,;1:9o 

CD HOLD A. 1J (6pin) f "L" 0) ~;\'.Im';:: i* '5 t.i: ff ? 

HOOK A.1J (?pin) f "H" O)~;l;fmtJ>? "L" mi\'.fm';: t_, 

t.:~i>Elll,;J::iU<.fM' i?,)jij. I_, ;1:9 D 

®1*001ifi"~~ai¥ HOOK A.1J (?pin) ·ff "L" O)~UK 

t.i: ~ t HOLD A. 1J (6pin) f §t: 1-t Lt MUTE ( 12pin) 

HOOK CTL (14pin) HOLD OUT (15pin) ';J: "L" ftl:l 

1J I_,, Elllt.f;jij·~ tl;l:9 0 

HOOK A.1J (?pin) tf "L" mi\'.i~ 

(3) Elll El 

1. f}.,O),j:,,,;J:/\1 :;f IJ / 

ti>? "H" m:X®L: IA.:~i;-,;J:, HOLD A.1J (6pin) f§t: 

tt1-;fttt.f(f.J:'IJ, :jijJiHOOKA.1J (?pin) tf "L" O)~ 

®~t.i:~~lli\', ··~.tl:.Mtl:l:hf "H"~t_,Rfmf~.tl:.t.., 

;1:9o 

SOUND1 LnmWLJUlJ1Ii 
' ' ' ' ' . ' 

®1*001ifi-~~i!*f~ B HOOK AJJ (?pin) ff "L" m:Xlm 

in'', :jij}i HOLD A.1J (6pin) f "L" O)~fm,;:9~ t, 
)jij.fi:j:l.tl:.L,;1:9o {O)f~HOLDA.1J (6pin) f "L" 

mi\'.i~':9~t, )jij.fi:J:l.tl:.L,;1:9o {O)f~HOLDA.1J 

SOUND2 LJLS\u-u-t 
' ' 

ENV 11 ~ 
1 Beat MUSIC 

OSC1 
OSC2 

Fig.5 

r-------------------------------------------------------------------1 
I I 
I I 
I 
I 
I 

osc 

Tempo generation 
circuit 

Interval generation 
circuit ( I ) 

Interval generation 
circuit (II) 

Output signal 
control circuit ( I ) SOUND1 

Output signal 
control circuit (II) >--OSOUND2 

DIV 

HOLD u------t 
Melody control 

circuit 
'------.---~ 

SELECT< J------t 

I 
I 
I 

Mode control 

Notation length 
generation circuit 

Envelope control 
circuit 

Voo 

L------ - ---- - -- -- - - - - - - - - -------- -- ------- - - -- ----- - -- - -- ----- --

Fig.6 
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(6) 70-71'- I--

Fig.7 

596 RDHrn 
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ON HOOK 1f1J i 

HOLD ' i I .------------u-' : u 
' I 

ty---X i i 

SELECT ~ ! ! i ~ 
~:: 

SOUND1~~ 
SELGTL ' I u 1 

; : 

HOOK 

ENV 

j i r--
SOUND 2~~ 

: : :~/\____,,~ 

MUTE 

HOOKCTL 

. I l 
1 l-_OSC-+...--1 BEAT_; 
:osc: OFF : ) : 
~6N""i : PLAYING-------': 

ON OFF HALT 

' r 
LINE LINE 

ON HOOK 

HOLD 

HOOK 

SELCTL-'--+----lu 
I 

: 
MUTE I 

I 
I I 
I I I 

BA2906F 

_s_ou_N_D_2~:1-----'f 
HOOKCTL 

I 

' I 
o I OSQ o o 

: :-- -l--1 BEAT----1 
I OSC• OFF I ' :-mt: PLAYING 

ON OFF 
LINE LINE 

I 
HALT 

RDNm 597 
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(8) ~ ~ 

START 3 

@•" , 1. , 1 g £Pr i crJrt ru 1 r J , 1 , 1J?' 1 

.IJ t Eff rr c~lt .l r ~ P flJ· 1 r J.;.\ n w.---
1 l • v- 'F' F 1 ' J g J) g ti%rr U,1 rt tr 
~/ t f g ~·g f' ~ I J. J1 J~ J JJ j Ffl' jg J! ~ JjJ I 

, J u, 
Fig.10 

e ?D·:;?°YI*v-'.)! 

BU2906F i;t:, P'JfiB? D ·:;?:/I;?- t...--11 iP'Jil t.,·n'-90 

R~@M~CRi~tt09-9~t~~~zm•l'8-9o f 

~~. ~-~6?D~?iAn9-9~t~~-l'~-9of 

hf'h~1§tl i J;J""fi:~9 0 

(1) CRH~ 

~ ;--losc2 
~1-1 --+i---1osc1 

'-------
Fig.11 CR ~~@U 

(2) ~i-fiB? D ·y? An 

Fig.12 5'HIB7D ·y 7 .A:l:J@U 

• -'( = ~ "'1 }[, IJ -f:! ';t t-

i \' ') - ::1- /Pi!! IJ t! ·:; t- i i:»'t {> t.: &I),:, ~H>t't~ C, J.iZV' 
pq§B/ Jlt /j' ') / MOS tf.ttt': ~ f), 4-:z~/-ff1? JltJ..:lJ:. 
RESYffi!T-i "H" ':t.,T<t.:~c' (Fig.13)o 1-:Z~/-ff 

1? 11ti;t:, J..TF~~ 7 i:t;i: fJ ;:1:9 o 

1 -:Z ~/-ff 1 ? Jlt=6/fosc 

k~l.,, ~~~ff~~~~ff~~P'I. ?D~?~~~~R 

~l.,Tc'-9~to 

HALn:*:lill':~-9Pi!f,:, RES l::"/i "H" ,;:9.g t~~i'F 

l.,;:1:9~l'5i~L,Tf~c'o ;:l:f.:, 1)-\z·y 1-~i"l (RES 

l::0 /ff "H" ~*lili) ';:~.gpi!f': HALT l::0 /i "H" i:9.g 

t~~i'J=L,;:1:9~l'5i~L,T< t.:~c' (Fig.14)o 

Yoo 

I 
0.22µF 2 

RES 

* ~im!C7l1L.l:.IJ' IJ ll\!irai 1:i;t I.: 
..____ ____ CC7l'.<EJ&i;J:3l'.'<':9Q'JZ•~fi' 

' 11!1'1'1''.<E 'RESET i;J:, 

Ji,•Ji9o 
(§]J!j\19JJl;J:~;m!J'.L.l:.IJ' IJ 
ll\!ir.i 10msl:)PJC7l~%) 

RES~ 
_t-----i___L_ 

HALT ; , , 
' ' ' 

Fig.14 

, , ' , ' ' ' ' ' , ' , 
I !1.lfF~J.E 14?::,/ 

-tt17!t.-t;U:. 
C';li,hlf 
RESET:WM 
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BU2907F CMOS -::r ;1;7 ;I. D 7 1 IC 
CMOS Multi Melody IC 

BU2908F !;!:, BU1900 ~ IJ -;(f /'>(-;u: HALT mHm, 
ON HOOK DIAL, HOOK SW, 1¥M SW A.tJ f~ [.,, ~8! 
~~M&tl.,Z~fflT~~~ftf~~l.,~~RfflCMOS 

"JL-7-><D71 ICT9o 

BU2907F is a CMOS multimemelody IC for tele
phoneset, provided with HALT function, ON HOOK 
DIAL, HOOK switch and hold switch input on the bases 
of Series BU1900 and operable to generate hold tone 
of telephone call. 

•!fif~ 

1 ) ;( D 7' 1 !111~ : 2 Ith 

2) 8;f'i : Sf~1f 

&imi : 2 *91J (.:i= './/) 

3) ltb~tiil& [., (j:J.1*1CjjQ~ 

4) I.//'\'D-7'::J/ t-D-JL-!:d:~7":$1 ·;;?j(jj:lfl: 

•Features 

1) Number of music melodies : 2 melodfes. 
2) Music interval : well-tempered 

Sound source : 2 series (unison). 
3) Repeated melodies are continuously played. 
4) Attack effect by controlling the envelope. 

•m~ 
~8!ffl 

• Applications 

Telephoneset 

• ~~ff~\t)i~/Dimensions (Unit : mm) 

~H~o o o o u ~ u o m} 
...: q I 1.27±0.2 

o Q!.±.2: 1-1 L 

0.3MIN 

(lj!j.iz : mm) 

• ~iiFrftCili:~/Pin Connections 

0 

naNm 

BU2907F 

I 
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• lifiH·<7).t,JJi/Pin Name 

~T-ti-!'5- ~T-~ .r.J! ~~ filfi~ If~~ 

*:it*'1:';:: 9 .Q;: t ';:: J: fJ ~~ti~!t. L., ilUU~ )-.fJ A 
1 HALT 

:t.JH~<i'lZ'.l-'t.i:< 9.Q 

2 RES "'<=.::i.YJl- 1)-1:?·:; t-.A.:t.J kfJ c 
3 GND ~.A.1JO);!i!Si$~ill ov - -

4 ON HOOK '1" :-- 7 ·:; -7 51' 11"1Jv.A.1J kfJ A 

5 N.C *ilffl - -

6 HOLD 1¥\illml~.&V"~j kfJ .A.:t.J A 

7 HOOK 7 ·:;-7 kfJ .A.:t.J A 

8 SELECT ilbtii!HR.A. 1J .A.:t.J A 

9 ENV -i\lt:l:l:t.JPi\'Y-7 7 1 j' HIGH• t:l:l:t.J B 
---

10 SOUND1 SOUND2J:fJ 1 ;1-7:$1-j'~~'i\ltt:i:l:t.J t:l:l:t.J B 

11 SELCTL ilbl!i:!Rni\'Y-7 7 1 j' LOW t:l:l:t.J B 
--

12 MUTE iifi*cp Y-7 7- 1 7' LOW t:l:l:t.J B 

13 SOUND2 SOUND1J:fJ1 ;1-7:$1-j"flh'i\ltt:i:l:t.J t:l:l:t.J B 

14 HOOKCTL ;1"/7 ·:;?Pi\' 3U;J:iifi*<PY7 T 1 j' LOW t:l:l:t.J A 

15 HOLDOUT iifi*cp Y -7 T 1 j' LOW t:l:l:t.J B 

16 OSC2 OSC1 /::O)rai';:: CR t:lt~9.Q t:l:l:t.J -

17 OSC1 OSC2 l::O)rai';:: CR tl~~9.Q .A.:t.J -

18 Voo +3VO)~~t:lt*'1: - -

• ~M:!ii::k:AE~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

mno~EE Voo -0.3-+7.0 v 
~gm9<: pd 600* mW 

i¥:ffiili!¥lBl!!l Tstg -55-+125 ·c 
.A.:t.J~EE V1N -0.3-Voo+0.3 y 

t:l:l:t.J~a:: Your -0.3-Yoo+0.3 y 

• :Jt~lbfF~f-1:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits Unit 

~)J.!i~/3:: Yoo 2.0-4.0* y 

.A.:t.J~a:: Y1N O-Yoo y 

tbi'Fi.ll.1¥ Topr -25-+75 ·c 
* ? i:I ·:;? Jlililli:llll:lf 500kHz O)lli¥ 
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• fl~t'.f.J!f\¥tt/Electrical Characteristics (Unless otherwise 'noted, Ta=25'C, Voo=3V) 

Parameter Symbol Min. Typ. 

1\1 v"·1i,J\t.J~EE Vitt 2.2 -

0-1.--"·11-,A,t.J~EE V1L - -

1\11.--"·1i,J\t.J~ilit l1tt 8 18 

J\1 v"·;i,J\t.Jlliiit l1tt - -

1\1 v"·1i,J\t.J~ilit l1tt - -

0-1.--«11-,A,t.J~ilit l1L - -

0-1.--"·11-J\t.Jllilit l1L 5 10 

D- v"'Jv}\;IJ~)jjt l1L 5 10 

o-v"'Ml:l::IJ~EE 1 VoL1 - 0.3 

D-v"'Ml:l::IJ~EE 2 VoL2 - 0.3 

t-// ~H/tll1J 1J-?~iM IL - -

;1nt~5nt m1taif l loooP - 0.3 

i~if~;M (ffJHif) loosr - 0.1 

iii l'F jj!ij i11i ;!& fcK 0.1 -

~~jj!ij)J1i;!& lose 270 450 

• ill~~IEl~l;gf/Test Circuits 

l CD 
1k!1 

A 

GND OSC2 * ®~.LI:;i!jj!{~;j[;M!J:;Ell;f 

4-8 
RES.HALT 

GND 

Fig.1 

R12cf-- • c·HALT11J11 
'i'5:lcl'gl!Jri3'Yv 
V;;<.71=12'5:t·;; • L, 
SER!frl1J-,~.:ff""J --c;,Q1J1f: 
gg, .. 

*HALT .A.:!J~;j[;~1J:;E ll;f R 12 cf--• T 
HALT11J111!*'5: L, c l'g!JJr@'Y v V ;;<. 7 
1=12'5:t·;; • L,SER"l;-1;'5:rrl'>~IJ:;E 
gg, 

Fig.3 

Max. Unit 

- v 

0.7 v 

32 µA 

5.0 µA 

5.0 µA 

5.0 µA 

20 µA 

20 µA 

0.5 v 

0.5 v 

5.0 µA 

2.0 mA 

10.0 µA 

1.0 MHz 

630 kHz 

RDNm 

Conditions 

RES /Jv:$fr) /ili> fJ 

HALT / JV-l' ·y / iJ1, f) 

}\;iJ/Wl' ·y /il& fJ 

RES /Jv:$fr) ;....iJ1> fJ 

HALT/ Wl' ·y /il& f) 

}\;iJ/Wl' ·y /ili> f) 

loL=1.6mA 

loL=4.0mA 

/JVl' ·y 7'f.r. [, 

fcL =1 MHz 

HAL T=Voo ., D ·y., l~.ila;f 

REXT=10kQ, CExr=330pF 

Voo 

1.6mA 

Fig.2 

GND 

Fig.4 

BU2907F 

Test Circuit 

Fig.3 

Fig.3 

Fig.3 

Fig.3 

Fig.3 

Fig.3 

Fig.2 

Fig.2 

Fig.4 

Fig.1 

Fig.1 
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••rm 
(1) .A:tJ1:M"97a>l±l:tJ 

CD::t ;...- 7 'Y 7 :11'-\1 JvPi¥ HOOK A"tJ ( 7 pin) tf "H" 

O)t\:fi!H' ON HOOK.A:tJ (4 pin) i "L" O)t\:mil:"t.Q 

c HOOK CTL ( 14 pin) ';!: "L" i 1±1 :tJ [.,*To f O)f~ 

HOOK.An (7 pin) i "H" O)t\:mifJ•G "L" m:*;WI: 

[.,t.:~.g)(J;!:, ON HOOK.An (4pin) fJ~· "L" O)t\:ml 

1:1J.Qc HOOKCTL (14pin) ';!: "H" c1JfJ?JJWJt\:W 

':~fJ~~H~ll:.t.,*"to 

BU2907F 

(2)~A. :h t:M-t 7a> 1±1 :h 
CD HOLD A :h (6pin) i "L" 0) ~* W 1: 1* !> 1J fJU:;; 

HOOK A.:h (?pin) i "H" m:*;flU• G "L" m:*;Wt: [., 

t.:~.g111Jli~1'.DfJ' Gi~~ [.,*"to 

®111li~~~. SELECT A.:h (Spin) O)~~f!t:~J!fJf3iJ '? 

t.:~.g1;1:, 111l~7Pi¥t:~~Jtt:1Jh Tj~:l£:111l i5tillifJ' %ij~ 

[.,*"to 

CV1*fi~ml~Pi¥ HOOK .A:h (7 pin) fJ~· "L" O)t\:W 

1:1J.Qc HOLD.A:h (6pin) i~ttf':tttMUTE (12 

pin) HOOK CTL (14 pin) HOLD OUT (15 pin) ti 

"L" i:±l:tJ[.,, SELECT.A:tJ (8'i:pin) O)~f!l:tlf'?l' 

m:l£:0)111J fJ~·;~~ ~:ti* "9 o 

(3)111l El 

1. '*O)ft;IJf~ 

2. ? IJ - /A IJ - •j' A 

®1*1i~M~Pi¥ A HOOK .A:h (7 pin) fJf "L" O);j;\'. 

WfJ• G "H" O)t\:WI: [., t.:~.g,;t:, HOLD .A:h (6 pin) 

i ~ttf':ttt 1J < 1J fJ, :pj:Jl HOOK .A:h (7 pin) fJf "L" 

O)t\:W~1J-J~Pi¥. -~~11:.Ml±l:fli"H"~[.,~~i~ 

11:.[.,*"to 

SOUND 1 LJLrlJ1.JT1IlJ1JlJ"T 
' ' ' ' 
' ' 

SOUND2L_JLf!LJu-t 

®1*fi~M~f~ B HOOK .A:tJ (?pin) fJ~· "L" O)t\:W ENV u--it "(', :pj:Jl HOLD .A:h (6pin) i "L" O)~*Wl:"t.Q c, 

)~~ i ~11:. [., * "9 0 f O)f~ HOLD A :h (6pin) fJf "H" 

m:*;Wt:tJ.Q cl±l:h i "H" t: Ud~~~i~ll:. [.,*"9 0 

1 Beat 

Fig.5 

602 

OSCl 
OSC2 

r------ -- -- - --- --- ------ -- -- - -- -- ------ --- -- ---- - - - -- - - - -- ---, 
I I 
I 
I 
I 
I 
I 
I 

' 
oso 

DIV 

Tempo generation 
circuit 

Interval generation 
circuit (I) 

Interval generation 
circuit ( II ) 

Notation length 
generation circuit 

Output signal 
control circuit ( I ) 

Output signal 
control circuit (II) 

Melody control 
HOLDO-----i_ __ cir~cu_it _ ___. 

Envelope control 
circuit 

SELECT0-----1 .Mode control 

Power on 
reset 

v,, 

I I 
I I 
I I 
L ______ - ---- - -:-- -- - - - -- - - - --- ----- -- ------- - - -- --- -- - -- - -- ----- __ ..J 

Fig.6 

l\DNm 

' ' 

' 
MUSIC 

END 

SOUND2 
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(6) 70-71"'-" 

Fig.7 

RBNRI 

BU2907F 
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I 

ON HOOK lJlJ I : 
HOLD ' i I.-----------

: i u Lr 
Hoo I I 1 l I 

K -l---ir-'\) : : 
: '/\'IS : l 

SELECT ~ j . ! i k 
ENV I I I I I 

-r--t-----i r----1 r--' I : i l µ . u , , 
SOUND1 ~· ' ' I :=I:: 

: : : I I I 
1 t I I 

I ' I 

SELCTL ! 1 u ' ; i 
MUTE : , 1' : ir' 

: : . I I 

SOUND2 : I I I : ' n-rx==tc:==x-
HOOKOTL I I I : : I 

' ' : I 

HOLDOUT i , 1-----+-------.&..j r 
I I 0$0 ; I 1 

iosc:OFF_,.._1BEAT~ : : 

•ON' PLAYING----: i 
ON OFF HALT 

LINE LINE 

BU2907F 

ON HOCK 

HOLD 

HOOK 

SELECT X~; --i---'--------------1~ 
ENV iilJ-u' : ' ' 

' I 
' ' ' 

SOUND1 ~: : : :==:x-: ' ' ' ' I 

SELCTL . u' : 

1 

' ' __.__...__ __ i \ r-
SOUND2 ~: t 
___ 1 I I 1 

HOOKCTL : 
' 

HOLDOUT_,...!--+--__, r' : 1-----..,_ ______ _. 
i I 050 I I I 

iosc J-oFF+-1 BEAT---\ : 
~ PLAYING 

ON OFF 
LINE LINE 

I 

HALT 

604 ftDHfn 
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(8) ~ ~ 

@•iallJ J J1 J nu. vr1 r ui r )J1JaJ140.J a 1 

,. J J J I J JJ I J. HI r u I r· )J I J J j I J.a 9 J I 

II F' If' v J1 r=17 fll r )JI J J JI 43J J I 

,. J J j I r fJ I J. v FI r u I r· AJ I J J j I WCJJ J II 

BU2907F 

Fig.10 liri'<7)~.b'i~ ~iJllJ d1f1r1d d!LJdlJJIJ.JJIJ JIJ J 

'/ J J lf5vrlj j IJJdlW·Jdl.J.t)JIJ 3 IJ. 

@# f' I A f I j J I J. )J I tJ I J. ,J~JI J uJ I J 

,. f' Ir· 'v r I j j I J. ) di j )j 1,J.JJI ]. I J. II 

e ?D·;1?VI-*v-1! RES!lilli-T~ "H" ': L,""Cl'~L' (Fig.15)o 1 x~/-ff1 

BU2907F i;J:, r*Jgjl? Cl·:;? V'I * [.;-:$1 ~r*J~ l.,(L 1 9o ? Jt.-i;J:, ~.[f(l)J: -j i:;IJ:IJ ;1:9 0 

~~!91~i;J: CR HHitt9.QZ:ti:J:-:>nliJ!ilG\.'~.Qo f 1 ?~/-ff1?Jt.-=6/fosc 

Cl)filJ, 9HlBt.l1 G ?Cl·:;? ~.A.:1J9.Q z: t :ti"illm-ril"i>.Qo f t:::.t!. t.,, ~~~1.±IHbf'F~l.Ha!Er*J, ? Cl·:;? i;;1:~~,:~ 

:h ·f :hC7)19H: tll' ':~9 o ~ t., n 1 .Q z: C: o 

( 1) CR ~~ HAL n*filH: di> .Q Pif i:, RES I:::"'/ ~ "H" i: 9 .Q t ~jbf'F 

~ ~--1'"' 
,r-1~1 -+----1'7j osc 1 

Fig.12 CR ~~@Jl3 

(2)9HlB? Cl";? .A.:1J 

16 osc 2 

'X>----<l>-? ---tOSC 1 

Fig.14 $'HJ67 D ·y 7 J..:tJ@Ji3 

• 1 .=. ;:., ""Jt.- 'J 1? ·:; J-. 
1~'7 - ~ /Pif I) 1? ') J-. ~ t.i1 it .Q f.: &') ,:, ?Hi it Cl) C, J.,Z"(f 

r*JtlB/Jt.-:$1'7 /MOS f!H1U:J: IJ, 4 ?~/-ff1? JH:.l..t 

L,;1:9(7)\.')i;;;t.,zl'~L'o ;l:f.:, 1)iz·:; J-.~*lm (RES 

1::0 ./ff "H" ~*Im) i:d!J.QPifi: HALT 1::0 /~ "H" i:9.Q 

(:~jbf'F [.., ;!: 9(7)\.')i;;; [.., Z < t!. ~ L 1 ( Fig.16) o 

Voo 

T0.22µF 
2 

~--o--1RES 

RES_f----1_ 

HALT--r--JL 

' ' ' 
' t!J1'F1':il': ' RESET ,;1:, 

f.l•f.l• C, fJ: L• 0 

* '!1!;~<7lJL..tfJ' IJ llij;f!.,,:J;t [.; 
C<7l:il':JIJU;i:lt'J!i""9 'f>1Z·~fi 
if., I) ;t To 
(@lllft19U';l:~;)El:;t..tt.i< IJ 
llij;r.i 10mst;J.P,<7J~15-) 

RES _J----t---L 
ri---i i 

HALT --l : !----+--
' ' ' 
! i 1· 
' ' ' 
' t!J1'F1':il': ' 4 -'1;, / 

+T 1' 7 J~L;J...t 
"Z'if.>n'i 
RESET:/l~)J 

Fig.16 
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BU2908F CMOS ~Jv7-;t. 07• 1' IC 
CMOS Multi Merody IC 

• · ~m-t~~/Dimensions (Unit : mm) 

BU2907F i;1:, BU1900 :_.. i; -.:;i.··t«-;q: HALT fifjg, 

ON HOOK DIAL, HOOK SW, 1¥Wl SW J..tJ Hi[.,, ~~! 

~-M•tt.,T~ffl~8~fl•f~~[.,~~~fflCMOS 

"'<'Jv:T;<i:i71 IC~9o 

BU2908F is a CMOS multimelody IC for telephoneset, 
provided with HALT function, ON HOOK DIAL, HOOK 
switch and hold swich input on the bases of Series 
BU1900 and operable to generate hold tone of tele
phone call. 

• ~:ft 
1 ) ;< i:i ::p 1 llll~ : 2 dtJ 

2) •fi : 3fi5.J1' 

·)~ : 2 *?IJ (.1.= ://) 

3) dti~iffil& [., ~j:)l~)ifi~ 
4) I//'(i:J-/::J/ t-i:J-Jv,:J:~7"5!·;1'7~!iJl: 

•Features 

1) Number of music melodies : 2 melodies. 
2) Music interval : well-tempered 

Sounde source : 2 series (unison). 
3) Repeated melodies are continuously played. 
4) Attack effect by controlling the envelope. 

•l'IB~ 
~~!ffl 

• Applications 

Telephaneset 

• ilinFfli!li:~/Pin Connections 

0 

606 RD Nm 

BU2908F 

0.8 



OA 11111" IC/ICs for OA Applications BU2908F 

yjjfl'-ft-15- ~.:r:g tlli AO 

~· iili ~ :If~~ 

*~~i:-t .Q z. t i:J: fHtl~:a'.wll: G, )llj'fll1l!; J..tJ A 
1 HALT 

tJ:a:m~z~t.r< "f.Q 

2 RES v=.:i.7"Jv'Ji!';t t-J..tJ J..tJ c 
3 GND ~J..fJ0)£$1l!:fli ov - -

4 ON HOOK >J-/7 ,, 7 :11-t'JvJ..fJ J..tJ A 

5 N.C *ifffl - -

6 HOLD i¥li~~!.iZV"*H J..tJ J..tJ A 

7 HOOK 7';t7J..tJ J..tJ A 

8 SELECT lllifti!URJ..tJ J..tJ A 

9 ENV -f;r:±l1JPi!'7"771 ·'f HIGH :±lfJ B 

10 SOUND1 SOUND2J:fJ 1 ;;J-7~-::t'~~'fk:a::±ltJ :±lfJ B I 
11 SELCTL llliiiHRPi!'7"771 7' LOW :±11J B 

12 MUTE ilif~tj:i7"771 7' LOW :±lfJ B 

13 SOUND2 SOUND1J:fJ1 :;f7~-7"f!h'fk:a'.:±11J :±1 :tJ B 

14 HOOKCTL ;f/7,y7ffil' Xi.t)~*tj:i7"7T17'LOW :±l:tJ A 

15 HOLDOUT i~*tj:i7"7717' LOW :±ltJ B 

16 OSC2 OSC1 tO)raii: CR H~~9.Q :±lfJ -

17 OSC1 OSC2 tO)r.,,,;:: CR :a:tt~T.Q J..tJ -

18 Voo +3V 0)1l!;iJHttillli - -

• ~MC:k:i:E:*it/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

m:1in11a: Voo -0.3-+7.0 v 

ff~ti~ pd 600* mW 

i¥ffi.!:Uf~WI Tstg -55-+125 ·c 
J..tJ~a: VrN -0.3-Voo+0.3 v 

:±lfJ1113: Vour -0,3-Voo+0,3 v 

• lt~l1Jfl=*f4/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits Unit 

'!iilli~B: Voo 2.0-4.0* v 

J..1J1l!:13: VrN o-Voo v 

i!Jf'Fi.!lli Topr -25-+75 ·c 
* 'J 1:1 'Y 'J /.lililfi!!t:i:f SOOkHz O)l!il 

RDNrn 607 
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• *jtrr..J!M'ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Voo=3V) 

Parameter Symbol Min. Typ. 

"1 v-"'Jv J\JJ~I± V1H 2.2 -

D-vA:"JvA:IJ~I± V1L - -

/\1 J..;A;"J(,}.:IJ~im l1H 8 18 

/\1 vr-.:"JvA":IJ';f!;im l1H - -

/\1 J..;A;"J(,}.1J~im l1H - -

D-l/A:"Jv/\.1J~mt l1L - -

o - v-"'J" .A.1J';f!;im l1L 5 10 

o-v-"'Jv/\.1J';f!;im l1L 5 10 

D - v-"'JHl:l1JEE 1 VoL1 - 0.3 

D-vA:"Jvili:IJ~I± 2 VoL2 - 0.3 

t-// FH/i±\;/J 1J-7~5Jit Ii; - -

ilHt~im ( lhf'Fa#) loooP - 0.3 

iltlt~im (ff.tl:i#) loosT - 0.1 

Jh{'Fli!llii!l~ fcK 0.1 -

~Jili!llii!l~ lose 270 450 

• illg~IEJl!~/Test Circuits 

!CD 
1 k(l 

608 

A 

GND OSC2 *®M>.il:;j!j'/:!i~;iUIJYEll\f 

4-8 
RES.HALT 

GND 

Fig.1 

R12;J{- r -c·HALTWI 
il*'<- l c\.'?>!l}1il"Y v 
:/ ;;<. 71: 12 '<- t ''J r I_, 

SER~~~fi'? -C~JIU:IE 
905, 

*HALT A.t.J~;iUIJ;Ell\fR 12;:1{- r T" 
HALTWiil*'<- l c\.'Z,Jj),1§;-Y v::; :>. 7 
1: 12'<--fz·'J r L,SER~%'<-fi'V;~Jj;E 
905, 

Fig.3 

Max. Unit Conditions 

- v 

0.7 v 

32 µA RES 7' Jv ?i ') / ifJ f J 

5.0 µA HALT /JVF "'J /<VJ fJ 

5.0 µA .A.1J/JVF "'J 7'<5 fJ 

5.0 µA RES /Jv?i'/ /it'J fJ 

20 µA HALT /WF ''J /<VJ fJ 

20 µA A1J /WF ''J 7' <VJ fJ 

0.5 v loL=1.6mA 

0.5 v loL=4.0mA 

5.0 µA /Jv7' ''J /t.r. t, 

2.0 mA fcL=1MHz 

10.0 µA HAL T=Voo '7 D '') '7~.tl:a;!i 

1.0 MHz 

630 kHz RExT=10k0' CExT=330pF 

1.6mA 

4.0mA 

Fig.2 

GND 

Fig.4 

RD Nm 

BU2908F 

Test Circuit 

Fig.3 

Fig.3 

Fig.3 

Fig.3 

Fig.3 

Fig.3 

Fig.2 

Fig.2 

Fig.4 

Fig.1 

Fig.1 
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• flft!g 
( 1 ) .A.1:J 1;:: M 9 ·~>t:l:l 1:J (2) ~.A.7Jl;::M9.Qt±l:h 

(j);t / 7")?~1'-\"' JvP\¥ HOOK .A."fJ (?pin) tf "H" 

O);jj;imC" ON HOOK.A.1:J (4pin) ~ "L" O);jj;iml;::9.Q 

t HOOK CTL (14=li=pin) l.i "L" ~t±l:h l.,:l::9o f.O) 

fl HOOK .A.:h (?pin) ~ "H" O);jj;imt.J1 6 "L" O);jj;iml;:: 

l.,f.::ij};'€1.5Z.t.i, ON HOOK .A.:h (4pin) Ii "L" O);jj;imt;:: 

fJ.Qt HOOKCTL (14pin) l.i "H" ttJ•J.fnlfij;!j;®t;::~ 

IJ~iJiH~!l:.[.,;J::9o 

(j) HOLD A :h (6pin) t "L" 0) ~j ® t;:: 1¥ "!:; fJ tJ'f 0 

HOOK .A.:h (?pin) ~ "H" O);jj;fi.~t.J' 0 "L" O)~i~I;:: L, 

t.: :ij};-&ittl l.i:JiHM1 0 5VJ• t., :l:: 9 o 

®ittl5VJ.cp, SELECT .A.:h (Spin) O)~Jfl;::~~t.Jfi!i> -:J 

~:ij};-&~. itt1n7•~~n~ttt-:JZN:lElttlt~~~0·· 

L,;J::9o 

(3)ittl § 

®f¥1iifm!~P\¥ HOOK .A.:h (?pin) t.Jf "L" m7;:WI;:: 1. HEY JUDE "1' • v·i- F 

2. YESTERDAY 1'I.7.:$17'1 ;/J.Q t HOLD .A.:h (6pin) t~Ht1-ttt MUTE (12pin) 

HOOKCTL (14pin) HOLDOUT (15pin) t.i "L" ~t±l 

1:J [.,, SELECT .A.:h (Spin) O)~Jft;::ttt-:JZt!1i:lEO)lttlt.Jf 

5VJ•tt tL:l::9 0 

HOOK .A.:h (?pin) hf "L" O)~jim 
SOUND1LnJ1JlJT1JUlf1Jf 

' ' 
t.J1 0 "H" O);jj;iml;:: l.,f.::ij};-&t.i, HOLD .A.:h (6pin) ~~ 

ttf-tlt tJ < fJ I), :fij:Jl HOOK .A.:h (?pin) I.Ji' "L" O)~j 

Wt;::tJ -:Jf.:P\¥, )VJ.cp!l:.flt±l:h ~ "H" 1;:: l.,~f.it~!I:. [., 

:l::9o 

®f¥1¥/itMl!>T<fl B HOOK .A.:h (?pin) t.J'f "L" O);jj;im 

C', j:ij:Jl HOLD .A.:h (6pin) ~ "L" O)~*:W1;::9.Q t, 
)VJ·~ cpl.I:.[., ;l:: 9 o f.C7Jfl HOLD .A.:h (6pin) t.J'f "H" 

O);jj;i~l;::fJ.Q ti:l:l:h ~ "H" 1;:: L,fdl~f.i~~!I:. [., :l:: 9 o 

: : 
SOUND21-JU-t1-Slfi 

I ' 

ENVU ~ : 

1 Beat MUSIC 
END 

Fig.5 

,.--------- - -- --- --- ------- -- - ------- ------ - ---- - - --- - - -- ------ ------, 
I I 
I I 
I 
I 
I 

osc 

DIV 

HOLD< >-------1 
Melody control 

circuit 
'----~---' 

SELECTr>------1 

I 
I 
I 

Mode control 

Tempo generation 
circuit 

Interval generation 
circuit ( I ) 

Interval generation 
circuit ( II ) 

Notation length 
generation circuit 

Output signal 
control circuit ( I } 

Output signal 
control circuit (II) 

Envelope control 
circuit 

v,, 

L---------~-----------------------------------------------------~ 

Fig.6 

RDNIR 

SOUND1 

SOUND2 

ENV 

609 

I 



QA llliFR IC/ICs for QA Applications BU2908F 

(6) 7i:J-7i'-" 

Fig.7 

610 ftDHm 
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ONHOOKn 

HOLD! 1 u Lr 
HOOK~ ii 
i~ t1 

J : : : ! 
SELECT 1 l i i x 

ENV--:---:----1 ~ ~ ' ' 
l [ µ u I: 

SOUND1~! I I I :; 

: : .~ 
1 I ~ 

SELCTL ! u ' ; ; 
MUTE : I I : : 

i I : :r 
SOUND2~::===X-

HOOKOTL I I i ! I 

: I 

HOLDOUT....;...! --1----< i r 
i r--050 \-: --1B_E_A_T-~-+-; ------..J....f: : 
:osc: OFF : : 
' ON ' PLAYING-----', I 

ON. OFF HALT 
LINE LINE 

BU2908F. 

ON HOOK 

HOLD....;-' ---~ .--------------

HOOK 

SELECT ~~+-i ----7---------4~ 
ENV T-+------1 r---1 ~ 1 

! ~ µ µ 
SCUND1~1 

' ' ' , 
: r : : , y.·-
, I I t f'l 

SELCTL : i u' ' 1----- 1 

I : I . 1 

MUTE : 
1 

r· : l I ' 

SOUND2~1 
: : : : ' 

I I I I -v:--, 
I I I 1 ~ 

HOOKCTL ' I I : 
I 

' 
HOLDOUT ....;..._...._ _ ___., r' 

I 1----;.-~ 
1 : OSO_J__ ; 
'osc·-oFF ' 1 BEAT---1 
: ON : I PlAYING-----, 

ON OFF HALT 
LINE LINE 
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(8) ~ mt 

Fig.10 A.1:J.:i-1' 

t'·~ n b'JIJ .o tar 1 or r · -1J u JJJJ 1 

f' .0 J J I J JJ J J I J E j 11 

Fig.11 1I.A'.117'1 

• ?Cl•;f?~I*[.;-1f 

BU2907F U, F*;J$? [] ';f? ~I* v-11IF*;JJ!1.,-n,60 

~:tilEIJl&l;t CR ~~H;tWt 6;: t 1:J:-:i Tffl.&Xl' ~ 60 -t 

~- ~$~~?a~?IA~T6Z:.t~~~l'A6o-t 

n-t'n~m~ P.1""F1:7f-T o 

(1) CR~:ti 

~ ~OS02 
~,_I _..._i---1oso1 

..__ ___ _ 
Fig.12 CR~~IEIM 

(2)~~$? [] ")? A"h 

v •• 
16 

OS02 

"»---017--loso 1 

• -( = ~ "1 }j, IJ -f? ';f t-
H '7 - ;f /~IJ i? ·;1 I-~ ;IJ•lt6t.:llf)I:, ~~'f;Ht~ C, .AH! 

F*;J$/Jldf7/ MOSt!Uii:l:J:•J, 4Y~/-tt1'?JLtJ..:lJ::. 

RES~-T~ "H" 1:1.,T""F~I.' (Fig.14)o 1 -:i'~/-tt1' 

?JLtl;t, ~""F~J:?l:t.i:•J:l:To 

1 Y ~ / ij- 1' ? Jl.t=6/fosc 

~~1.,. ~~t~uti~~~~ar;i, ?a~?~~~~~ 

:fil.,Tl.'6;: to 
HALT~t!H:A611!1:, RES l::"/I "H" l:T6t~ib1'1= 

[,;j;T~l')i;i;[,T""F~l.'o :l:f.:, 1Ji?•;J 1-t*::fl (RES 

l::"/tf "H" tt;:U) l:A6~1: HALT I::"/~ "H" l:T6 

t~ti1'1= I.,:!: T~l')i;i; I., T < t.: ~ \.' (Fig.15)o 
v •• 

I 0.22µF 2 
RES * 11!:.lo:J:Il:..J:.fJ<IJ llifllll ,:f.C; t.: 

Oo:J'.iEJ!lt';tl!i'.J!T ~1l·J!fJ< 
j,IJ ;l:T, 

(!iil§iJ!H;tllt;i;:!'z:..J:.fJ<IJ 
llifr.ii 1omsi:J.i*Jo:Jti~) 

Fig.14 -<=~-\'Jl-'Ji!·;i 1-llili&ffg 

~ES~ 
HALT~ 

. : 
1!JfF::f'.lE ' RESET ';t, 

fJ•fJ•?tt~·, 

Fig.15 
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BA6580DK FDO JJ.l'J - t-• 71' i' 7 / 7° 
Read/Write Amplifier for FOO 

BA6580DK U, 5V .ij!.-tJJ1'FiiJfjg f.i: FDD ,ED 1) - F / 71 1-

IC l'9 o 

2.5- 41 /7, 51 /7, 5.251 /7-, 81 /'f-(!)9~ 

l:(f) FDD ';:X<J-~l'~*9o 

The BA6580DK is a 5V single power supply read/write 

IC 

• lit~ 
1) 7CI ·;; l:::"-71' 7..? F71 '1ffl (FDD) IC l' 1 7- ·;; 

/~~-t:@a 711-@~. ~/t-Cl-~@~I~ 

ill.,Tl.'.Qo 

2) + 5V .ij!.-'i!Uiitb1'F1fiiJfjgl', 71 1-Pif(f)/\. ·;; F /\.0) 

ijJ:l:JUifil±l;t., + 5V XU+ 12V (f)~P:l:JUlfiiJfjgl'diJ.Qo 

3) ~-F@~A1.J, 71t-@~W1.J(f)7..1'l7/~@~ 

I ~ill 1.,-C s IJ, 91-f;ttt 1f 1 ;t- FIJ":f'~l' di) Q 0 

4) IJ - F/ IJ'J7 '//t;t., If 1 / i! v? HilFft;: J: IJ, 

100-m:x,1 200-m:(f)~iJJt11m11~URl' ~ .Qo 

5) 71 t-'ii)M,;t., ~H'!B:titt,::J: •J 1 - 15mA (f)r .. il'~'.i.E 

iiJfjgl', 71' 7..? ~jiij t- 7 ·;;? l'(f) 71 t-~~'l'ifi.iE-tl 

liH~ilt.,T:l.'.Qo 

6) 91 k. F ;t.1 /11#.Q::lli-ij)~@~~ilo 

7) 1)- F • T'-1!W1.J@j337..7- H±l1.J1Jt"iiJfjgo 

8) jilijiBj~[!jjt::M~ l.,-C s IJ SIDE1 ra~t;:J: IJ, f&i~/\. ·;; 

Fl-flJIJ:(t~.Qo 

9) QFP44pin l'f·;; 'r-;:ll'1MW11::1 ~~o 

• llB'l 
7Cl·;;l:::"-71'7..? 

• ~m-t>i~/Dimensions (Unit : mm) 

14.0±0.3 

10.0±0.3 

d 
~I tAuuuuuuuaQillh.. 

0.05 

• Features 

1) An IC for driving a floppy disc, consisting of read 
circuit, write circuit and control circuit, all built-in 
one chip. 

2) 5V single power supply operation is possible, and 
application voltage to the head at the write opera
tion can be 5V or 12V. 

3) Provided with built-in switching circuits for read cir
cuit input and write circuit output, enabling to re
duce external diodes. 

4) In the read preamplifier, a differential gain by 100 
times or 200 times can be selected by a gain select 
terminal. 

5) The write current can be set in the range of 1 -
15mA by external resistor. It contains write current 
correcting, function at the inner circumference track 
of the disc. 

6) Built-in switching circuit for time domain constants. 
7) Possibility of 3-state outputs of read. Data output cir

cuits. 
8) Effective for the both side recordings, and the 

magnetic head is switched by SIDE 1 signal. 
9) Compact dimensions due to employment of 

QFP44pin package. 

• Applications 

Floppy discs 
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OAl!HJJJ IC/ICs for OA Applications BA6580DK 

• 7CJ ·:; ?~ {7?7.L./Block Diagram 

I-
::i 
0 z 
<( 3: 
I- 0 I- 0.. 
<( D w z I- :!; D 
D w u.. 0 w 0 z 

I- I- I- 0 (/) 0 " D w <( <( <( 0 
<( " " D 0 0 0 <( 
w D 0 a: 
a: iii 3: 3: 3: 3: 3: w w 

N N N N ~ 0 "' 0 
I- I- ~ ~ I- I- (/) (/) (/) .] ~ (/) (/) ::i ::i " " " z z LL. LL. 0 0 
0 0 LL. LL. w w 0 0 0 0 a: a: 
LL. LL. 0.. 0.. 
LL. LL. 
0 0 

• ~~qll!:;k~~/Absolute Maximum Ratings {Ta=25°C) 

Parameter Symbol Limits Unit Conditions 

Vcc1,3 7 
'ilUi!'/111: v -

Vcc2 16 

tif'Fi.l&Jlial!I Topr 0-10 ·c 

flH.J:i.l&Ji:ial!I Tstg -55-125 ·c 

71 :/9Jv~.A:tJtll: V1 -0.5-7.0 v WC CONT, W DATA, W GATE, E GATE, 
SIDE1, oc. TDF coNniliFH:ilm 

RW ~IH·i!ll: VRW 25 v 71' 1-~fl!ll' RW01, RW02, RW11, RW12, 
WR DUMP9JIH·l:iiiffl 

PD :±l:tJ~ll: Vpo 16 v POWER DOWN Yi/if-l:iiiffl 

IJ- 1'7-5rl:i:l:tJ'/lff VRD 5.5 v READ DATAYftif-l:iiiffl 

:::J 'E;., i-:·71 ·itmt lcoM 130 mA COMO, COM1 Yflif-l:ilffl 

1v-A'1'71' :7"•mt IER l 130 mA EOO, E01 ~f-l:ilffl 
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• ll~U'f.J"tt (DC) /DC Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc1 =Vcc2=Vcc3=5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

il~'illl:rBWI 1 Vee1 4.4 5.0 6.0 v -

m~•a::rami 2 Vee2 4.4 5.0 6.0 v 5V x<:tlit"- ·y 1"<1)11~ 

m~ma::rami 2 Vee2 10.8 12.0 13.2 v 12VM1it"-·Y 1''<7)11~ 

~~-Jl:rBl!l 3 Vees 4.4 5.0 6.0 v -

lee1R - 34 46 mA IJ - f'Pi\' 
i111Jt'ilil!E 1 

lee1w - 34 46 mA ".71 Hi\' 

lee2R - 0.17 0.23 mA 1J - FPil' Vee2 = 5V 
i111tt'ilil!E 2 

lee2w - 18 24 mA 71 Hil'Vee2=5V1W=5mA 

leesR - 14 19 mA IJ- f'Pi\' 
i111ft'ilil!E 3 

leesw - 17 23 mA 71 Hi\' 

• 'l~rr.J"tt ( ') - I''*) /READ Electrical Characteristics (Unless otherwise noted, Vcc1 =Vcc2=Vcc3=5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

Ji:ihlltll:fU~~ Avo 140 200 260 VIV GSO - GS2 rai<1) :::J / 7 / "iftl*'l: 

llll~A.1J~Jl:lllWI V1eM - 2 - v -

/1)7'/"/ li'ihA.1JilJH'i!l!I V10 0.5 - 30 mVp-p Rs;;;; 1% 

Ji'lll l:l:l 1J illl:~li Voo 3.0 - - Vp-p RL = 1.2k Q, THO= 5% 

tf:l;IJ~$ THO - - 5 % f =kHz, V10 = 10mV 

1::0-'l~l:l:l l:::°-'7 ~7" PS - - 1 % f = 125kHz 

"1 L-,,..<JL-tf:l1Jilll: VoH 2.7 - - v Vee= 4.75V, loH=-3mA 

[J-1/A;'JL-tf:l;IJ'!!Jll: VoL - - 0.5 v Vee= 4.75V, loL = 12mA 

l±l /J .ll:l: 1 J Pi\'rai tPLH - - 100 ns RL = 620 Q , / Jv 7' ·y / 

HJv.A~Jfa l±l/J.1z:""f"IJPi\'rolJ tPHL - - 25 ns -

91~:..-?llll!l1 t1 0.5 - 4 ll s 911.,. 0 i-:· .>< 1 :..- 0 7 111- 9 

91~:..-?lllWI2 t2 0.15 - 2 ll s 1J-f"o7-9tf:IJJ 

91~/?flli1 Et1 -15 0 +15 % R1=12k Q, C1=100pF 

91 ~ :..-?flli2 Et2 -15 0 + 15 % R2 = 10k Q, C2 = 50pF 

• 11~rr.J"tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc1 =Vcc2=Vcc3=5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

"71' HlURft;ltf:ltJ'!lil±: VeMWR 4.3 4.5 - v leoM = 115mA 

'71' 1--Wlll:/Rft;ltf:ltJ'llil±: VeMWO - 0 - v -

:::J'E/ 1'"71 J( IJ- l'~:/Rft;ltf:lfJ'!liJ± VeMRO - 2.0 - v -

IJ- i"W~:/Rft;ltf:ltJ•J± VeMRO - 0 - v -

1±1 /J lit il!Elll l!I leoM - - 115 mA -

a - v«JL-l±l /J'illl: VOLE - - 0.5 v IER = 100mA 

1i...--;(1"711( 1±1/JIJ-'l~iJIE ILKGE - - 100 µA -

1 v - .A"'ilil!Ellll!I IER - - 100 mA -
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OAflftJll IC/ICs for OA Applications BA6580DK 

• ••~"'i!t/Electrical Characteristics (Unless otherwi8e noted, Ta=25°C, Vcc1 =Vcc2=VcC3=5V} 

Parameter Symbol Min. Typ. Max. 

71 "·}lll~:IE:ffi.ll Ac1w ~ 10 - +10 

'H ~tHltH#tt Ps1w - ±1 -

71 1-•~iB.il~ff'li Tc1w - ±0.05 -

711- 1'711~ 711-•~y·;17-/'1 lw -1 - +1 

71 I- t}Jl(~:IE:lallD lwR i - 15 

OFFl!lt 1J-'l•mi ILKGW - - 10 

::i;... Hl-Jv J\1 '-'"'Jv.A:t.JtEE V1H 2 - -

CJ ::h 'J *1 CJ-v/'{Jv.A:t.JtEE V1L - - 0.8 

:J;... 1-CJ-Jj, /\1 L.-l'{JL-A:tJ•EE V1H 2 - -

CJ $1 ·;1 'J j[:fjr.J;t. v 'J ~ 3 Jj, l'illI 

(~.i ~ ';/ 1-) CJ - vl'{JL-.A:t.JllEE V1L - - 0.8 

*2 lniol7.v·1 ~31" l'illl: 

l::;t71J ~;t'8EE Vrt-Vr- 0.15 - -

*1 l1H - - 20 
.A:t.J•~ 

*2 l1L - - -0.2 

'.llllii!'.llEEflfr~l:ll'.llEE Vcc1 3.5 3.9 4.2 

•llii!~EEflfF~l:ll•EE Vcc2 3.5 3.9 4.2 

* 1 OC, TDF CONTff,;:ll!IJll 
* 2 WC CONT, W DATA, W GATE, E GATE, SIDE1 liH·l::ldiiJll 

• JiOJDfl.I/ Application Example 

Tr, 2SA825 

Fig. 1 

616 RDNm 

Unit 

% 

%/V 

%/"C 

% 

mA 

i.iA 

v 

v 

v 

v 

v 

i.iA 

mA 

v 

v 

Conditions 

-

-

-

-

VRw= 20V 

-

-

-

-

-

V1H= 2.7V 

V1L= 0.4V 

-

-

A, .., 
3300 

.., 
i 

D, D, 
@ @ 

@ <!} 

L,,L,,L3;560µH(RC-875-561 K)SUMIDA DK 
SW,('J- 'r'7 1J7"'/"f,'7'1 /ill!RSW) 

SIDE 0 SIDE 1 
'1-'r'~ A, A, 
71 r~ R,//R, R,/IR, 



OAtlHJD IC/ICs for OA Applications 

• i!liiiT-~IJl 

(1) A..·:; F::<.1 ·:;=f-* 

12pin = RW01 · · · · · · SI DEO 1J - i-· • 7 1 I- A.. ·:; Ht*11: 

~T-

13pin = RW02 ...... SIDEO 1J - i-· • 71 t- r.... ·:; Ht*11: 

~T-

21 pin= COMO ...... SIDE1 1)- F · 71 !-A..·:; F::J"'E 

/ft*11:~-T 

14pin = RW11 ······ SIDE1 1) - F • 71 t-r.... ·:; l''tt*1i: 

~-T 

15pin = RW12 ······ SIDE1 1) - F • 71 I- A..·:; l''ft*1i: 

~-T 

19pin =COM ...... SIDE1 1) - I''· 71 I- A..·:; l''::J "'E 

/ft*11:~-T 

(2) 1) - 1'"1' 1) J7 / 7'* 

9pin = GSO · · ·· .. 1) - F • 7' 1) J7/7'If1 /~tR~-T 

Spin = GS1 ...... GSO-GS1 r .. i::i /7/-!J-ft*1i:P~X 100 

?pin= GS2 ······ GSO-GS2 r .. i::i /7/-!J-tt*1i:P~X 200 

6pin = PREAMP OUT1 ...... 1) - F • 7' 1) J7 / /jiiWJ 

:±lt.J~-T 

Fig. 2 

BA6580DK 

[Q] IQ] 

1 oooooooo[QJ [Q] 

[Q] [Q] 

I OOOOOOOOl[Q] [Q] 

I OOOOOOOOl[Q] [Q] [QJ [Q] 

I oooooooa[Q] [Q] [Q] [Q] 

IOOOOOOOOl[Q] [Q] 
00000 
00000 [Q] [Q] 
00000 IOOOOOOOOI~ + 00000 
00000 

5pin = PREAMP OUT2 ...... IJ - F • / IJ J7 / /jiiWJ 

:±lt.J~-T 

(3) 7 1 7 7 v / ~ i7 Jv J7 / 7'* 

3pin = DIFF INPUT1 ...... fl'l.bt~fiib.At.J~-T 

4pin = DIFF INPUT2 ...... fil.Ht~fiiWJ.i\.t.J~-T 

2pin = DIFF CONST1 ······ f,'&~JE:;Jttt*11:~-T 

1 pin = DIFF CONST2 ······ f,'&~JE:;Jtft*11:~-T 

44pin = DIFF OUTPUT1 ...... f,'&~~fiib:±l t.J~-T 

43pin = DIFF OUTPUT2 ······ f,&~~fiib:±l:t.J~-T 

(4) ::i /J~v-9* 

41pin =COMP INPUT1 ...... ::J //~v-91iib.A:t.J~ 

-T 
42pin =COMP INPUT2 ...... ::J/Hv-91iib.A:t.J~ 

-T 
(5) 91.b. F..i< 1 /71 Jv9:±l1J* 

40pin = TDF COMP ...... 91 .b. F ;< 1/71 Jv9 IEI~ 

~JE:;JtM.iEJ't.lO)flt#L Ht*11: 1_, :!': 9 o 

39pin = TDF CR ······ 91 .b. I'';< 1/71Jv9 IEJ~§ 

CR P~:lf:;Jtft*11: 
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OAtlff Jfl IC/ICs for OA Applications 

37pin = RDO CR ...... IJ - 1''7-51 t:l:l:1JHJt-;qljij~:JE: 

CR IF.j:JE:~tltill: 

33pin = READ DATA OUTPUT · · · · ·· 1) - 1'"7"' - 51 f:l:I :1J 

TTL"H" v«Jv7'?717·3 AT- t-f:l:l:1Jff~~. LS240ff! 

35pin = TDF CONT · · · · ·· 511 .b. t-:· I- 1 / 7 1 Jv 51 IF.j:JE: 

~W:llA.:1J "L" A.7:n•aij;:JE:~:ff~.H: < tJ: •J a: -r o 

34pin = QC · ····· 1) - i-· • 7 - 51 f:l:I :1J, 3 A 7 - t- :::i 

> HJ-Jv.i\.:t.J 

"L" ./-? Jvf:i:l:t.J, "H" .i\.:t.J, "Z" f:l:l:t.J 

(6) 71 H* 

26pin = w c SET ...... 71 t- ~-~:lE:ffl~mttifri'CYiliif-

25pin = w c COMP2 ...... 71 t- ~-'lili:iE~:lE:fflt.!m 

ttifri'CYiliif-

27pin = w c CONTROL ...... TTL v/\')[, "H" 1' w c 
SET l')~:JE: e; ti .Q ~-. "L" l' W C SET t W C COMP 

O)~l'~:lE:~tl..Q~5mi&410M~T71t-~•t9.Qo 

(:.--.i~ ") t-A.:t.J) 

29pin = WRITE GA TE = 7 1 t- ffRJ If - t- TTL v /\' . 
Jv"L"7'?71/ (:,,.i~·:; t-A.:t.J) 

28pin =WRITE DATA······ 71 t-7-51Jt"f1J I·:;:;· 

l'jbf'J= (:.,. .1 ~ '/ t-A. :t.J) 

17pin = WR DUMP ...... 71 t- ~ > /t.!mtltill:Yiliif-

18pin =WR DUMP ...... 71 t- ~>/t.!mtlifri'CYiliif-

(7) 1v-A"* 
-----

30pin = ERASE GATE ······ )lli*~5mffRJ If- t- TTL 

v~Jv"L"7'?717· (:.--.i~·:; t-A.:t.J) 

oc WG EG $1 PD COM1 COM2 EOO E01 RD OUT. 

L H H H z 2.0V ov z z RD 

L H H L z ov 2.0V z z RD 

L L H H z 4.5V ov z z L 

L L H L z ov 4.5V z z L 

L H L H z 4.5V ov L z L 

L H L L z ov 4.5V z L L 

L L L H z 4.5V ov L z L 

L L L L z ov 4.5V z L L 

L Horl Horl HorL L ov ov z z z 
H - - - z - - - - z 

BA6580DK 

24pin = EOO ······ SIDEO )Ill*~·:.-->? Yi/iif-

22pin = E01 ······ SIDE1 )lli*~5m:.-->?Yiliif

(8) ~i!UIH f O)fJk 

36pin = Vcc1 ······ 5V ~iW-Yiliif- ( 7 1 :;· 51 Jv*) 

20pin = Vcc2 ······ 71 t- IF.j ::J 'E > ~f.lfJO~EEY:liif-, 5V 

)U;t 12V ~f.lfJO 

10pin = Vcc3 ······ 5V ~ibf.Yiliif- (7'71J '7'*) 
16pin =ANALOG GND ······ J77D '7'*-17 / l''Yi/iif-

38pin =DIGITAL GND ...... 71:.; 51 )v*?7 > !"Yi/ii 

f-

23pin = ERASE GND ...... 1v-A'77 > l''Yiliif-

31 pin= SIDE1 ...... A.•y l"if1 l"'Wtlf~~. TTL v/\' 

Jv "L" 7''771 7' 
-----

32pin =POWER DOWN······ )~~EE~f:i:lf:l:l:t.JY:liif-::it-

7' > ::J v? 51 f:l:I :t.J Vcc1, Vcc2 0) c"ts i::J fJ', .:SZ. t;tjifij)JtJ~· 

m:lE:~EEWl'~IJ:.Qc71t-@~. 11.---x@~i~~~ 

:;t-//::Jv?51 "L"f:l:l:t.J 

)i (1) READ DATA OUTPUT Yi/iif-t;I:, "'<A? :;t/:,, 3 / 

t;:J:IJ "L"7'?71/"H"7'?717"1!'.l~JRl'~;I: 

9o 

(2) 71 t- ~-~:lE:~t-~ 

W C CONT = "H" 0) t ~ .. 
1.4 

1WR = RSET X 10 

W C CONT= "L" 0) t ~ 

1WR = 1.4 X (RESET+ RCOMP) X 
RSET X RCOMP 10 

-tt1 FO IJ- F· 

-tt11"1 1)- F 

-tt1~·0711-

-tt1~·1711-

-tt1 ~·01v-.::( 

-tt1 ~·11v-X 

-tt1F071t-· 
1v-.::I." 

-tt1F171t-· 
1v-X 

iii'ill:ll:~:±I 

-
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• /\. ':I "JI illfi~~ 
(1) 1 v-.:~:/\. ·:1 Fif:::i .::i: ::..-~-'.ftJ' s~~ G n '{>~~ 

5V 

RE 

WCO[ <----<>---t-R"'-'-W.::.:Ol:q 

""'[~ 
Fig. 3 

RW01 

'"'°[ 
COMO 

RW02 

RE EOO 

RE E01 

RW11 

COMl 

RW12 

Vcc2 
5V or 12V 

Vcc2 
5V or .12V 

RE1 v-A' 
~;)[~~:JE!ll 

""' [ 
BA6580DK 

Fig. 5 

• ~JtiJ:.0)5:£B 

(1) GND ~c~~/\:$1-/,.:-::>~'T 

7'-Ta777/ F 

1v-.7.'7'7/ F 

AGND (16pin) 

EGND (23pin) 

7'1 ~i':$1Ji-7'7/ F DGND (38pin) 

GND ~cij/~:$1-/ ti AGND, EGND, DGND ~qO)r.,, 

1'~1tlti'1J~·~1J'.'.1>t.i: < t.i: .Q J:? t.: GT< t.: ~ ~ 'o :!: t.: -t 0) 
ft!JO)$'H";HnlB.fl,O) GND ,.:-:H'T t AGND, EGND, 

DGND t.:xt G T+~~.ih '1~:$1-/~I ~!El Gt GT< tc.· ~ 

(2) Vee 1e•1~ 11- / 1.: -::>~ '"t" 

71 :.l 11 '"* Vee1 (36pin) 

::J"E/* 

7'-Ta?* 

Vee2 (20pin) 

Vee3 (10pin) 

CD ~Vee ~-'.ftH~§B..11 .7.'0)~lf~~ttf.n'J:?, + 

~~.ilW~'.)1-/~I ~!El Gt G~ Vee ~-'.f0)1 / l::"-1<'/ 

.7. lil~.7. ::J ./t.:J: IJ +~11£ < GT< t.: ~ ~ 'o 

BA6580DK 

(2) tlE*O) 1 v - .7.' /\. "J i-:· 

Vccz 
5V or 12V 

RWOl 

COMO 
RWFF02 

BA6580DK 

Fig. 4 

~ Vee1 t Vee3 0) ~1trti' Ii :lF: ~~*fill'.: s ~' T ± 
100mV J..11*Jt.:tlll~ T < t.: ~ ~'o 
® 71 t-~5m*:lF:ffltttmR10 Ii Vee3 (10pin) t WC 

SET (26pin) O)r.,i1.:ttm&GT< t.:~~'o 

@ 7 1 I- ~5m:fili.:iE~-'.f WC COMP (25pin) Ii Vee1 

(36pin) t O)r.,,O) PNP I- 7/:.;A~A1 ·:1 7 t.: J: •Hf!JiilZ 

~n n':l:9o 71 t-~5m*:lF:@~li Vee3 ~¥*t GT 

IJJ1'F GT~ '7-> t.: ~ Vee1 t Vee3 O)r.,i1.:~1trfi:tJ~·.t:> .Qt~ 

fi'JilZ~ C f.i: IJ:I: 9 0 

@ "E ./ -:t Jl-71!i¥:lf::X~:lf:ilifj-'.f TDF CR (39pin), RDO 

CR (37pin) 1.:ttm& ~ n{>t!fmO)~iJiiili Vee1 ~f-r..ttm& 

GT< t.: ~ ~ 'o "E ./ -:t Jl-7-0)Pif:lf::Xli Vee1 ~¥* t GT 

i~:lf:~n:l:To 

(3) CJ~ ':I ? A.::t.J•-TO)~JI 

WC CONT (27pin) 
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. OAl!fiin IC/ICs for OA Applications 

W DATA (28pin) 

W GATE (29pin) 

E GATE (30pin) 

SI (31pin) 

OC (34pin) 

TDF CONT (35pin) 

VREF 

WC SET WC COMP 

;it--// \.'~ffl t., 1J: I.'\.'< t!. ~ l.'o ;>HlU 1Hil1i:EU~tl: 

(TTL, CMOS v /\;')(,) I~ ;t .Q ;I)>, DGND x t;J: Vee1 

-"lilil'.AE [., l ( f,:· ~ \. 'o 

CD Vee1 = Vee2 = Vee3 <7)~~ 

~ Vee1 = Vee2 = Vee3 

R 27k0 

5V~Vcci Vcc2 
Vcc3 

I 

BA6580DK 

(4l ~ilii!:l~J..llij<T.>~ili~ttl::::?1. '°t' 

BA6580DKO) Vee YMif-11-7 /:/:A~ A-f' ')T~l:J: IJ 

ON/OFF 9 .Q~~. ;>H;tltt}~f-l'i7'/ ::\'-, ~Hi IC /{7 

7=tt•~t.,-r~m~~~a~~. ~m~•~~~-r~M 

ttO)Ji.tJ: S 9"i&lill~i¥ttt~<lD+:sfti1'1=7- ~/'/I J! TIEI~ 
:AEJH~:AE t.,T < tf~'v'o tJ:~~~~J...llijO)jJtff~t;J:~'"fi 

~-1: l.,T < tf ~'v'o 

'---~---'-------TIME 
17µs (Min.) 

v, 
1V Max. 

'--'--'------'-------TIME 

~if,~}..~;\' (t=Oµs) J:,11i]O)J:?l:A7·;1/~1:~11::T~:tJl\15' 

V1=1V (Max.) t L,T( tf~'v'o 
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OAl!Hm IC/ICs for OA Applications 

.--------Vee• 

5V 

I 
()i•l Hi:! CD, (2), @ ~11/H:~Jfl 

~~~L~n-~~~~~~~~~n-~. x~~~ 

C:. [,.!j!~:l!llJOn-:;l"C:. Vt< t~"t5~'o :iL"5LtJ!l;)jS~iJ. 

xtili<P1'::r:m111i~1t-r ~ tom::r:RJ1'-t o 

• tl~rt:l~ttltllil/Electrical Characteristic Curves 

BA6580DK 

Vcc2,3 

l__;e-

~ 31--~-+---l--l---+---t-----i~~~ 
0 
~ 
w 
~ 21----1---+--f--~>"'f------1--~ 
:::> 
0.. 
f
:::> 
~ 
:::> 
0 

lV(Max.) 

TIME 

40 60 80 100 

TIMING RESISTANCE: R,, (kl1) TIMING RESISTANCE: R11 (kl1) 

naNrn s21 
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OA WfiJH IC/ICs for OA Applications BA6587K/BA6588K 

BA6587K 
BA6588K 

FDD Jfi 1)- l''/7~ t
Read/Wright Amplifier for FDD 

BA6587K, BA6588K,i, 3 1 /7, 3.51° /7, 5 1 /7 

Mlit 7 Cl ·;1t:"-71.7.7 1"717'J'fl ICL", '7 /7 ·;1 /':::. 

IJ- l''!Blllft, 71' i'!Blllft!l*.iitl,,ll-'*9o 
H'7--I!- 7•fig}1'(f 5 V!li-tbi'F':::. J: IJ 'ftt)lll!!ilt;IJ ! ~ 

JRL-'~*9o 

BA6587K and BA6588K are 3, 3.5 and 5 inch adaptive 
floopy disk drive IC with read and write circuits in
corporated in one chip. Low power consumption is 
reaized by power saving function and operation with a 
5V SUM 1 battery. 

·~jt 

1 ) 5V !li-~i/!i!tbi'I= 

2) tbi'l=~IH'BIHHi 4.4-6.0V t.Jb.1,' 

3) 1~'7 - -I! - 7~ilH·':::. J: .Q .A 9/1\ 1 '£ - l''O)~~:lE:tJ>' 

ii}fjg 

.7. 9 /J\1~)~ft~tJ 6.8mW (5V Hit) 

4) 'fli)~ftil:tJ 

'J - I'' Hit 200mW ( 5V nif) 

71' Hit 85mW (5V nif, lwR=IER=OmA) 

5) /IJ y//,i, 47.5dB O)ji;j}J~)±;flH~m~i.;, tl..Qo 

6) 'J - i-:·7- 11 nif:lE:l~~:iE:m::i /7/-it J1tf1~Jv.A~ 

~:iE:ffl::i/7/-ltl*.iit 

1) ff&1t:iE:lw•1millil~l*I• 

8) 71i'~-~4·~~Wijmiiil~(~···l*.I~. 

·~···$'~~. ~--1*.1~. ~--$'~~) 
9) 91.b.l''.i<1:..-71Jv9,;1:2aw•1mi 

10) ilil!i!~l±iliT~t±l!BI~! l*.i~ Vt s IJ, ~)f.j'[~_t 

f)fl) Hit'\'ili/!i!~l±'fltTnit,:::.s1, \ T:ll'lEii~ibJJ. BB~ 

(:::_~11:.9 oQo 

• ~ff~-t~~/Dimensions (Unit : mm) 

14.0±0.3 

~ t-_ tfi(] a a ruTp a nnn f1L 
0.05Min. 

•Features 

1) Opeable with a 5V SUM 1 battery. 
2) Range of operation voltage is as wide as 4.4 -

6.0V. 
3) Setting of standby mode is possible using the 

power saving pin . 
Power consumed in standby 6.8mW (at 5V) 

4) Low power consumption 
Upon reading 200mW (at 5V) 
Upon writing 85 mW (at 5V, lwR=IER=OmA) 

5) The gain of preamplifier for differential voltage is 

47.5 dB. 
6) The IC incorporates a capacitor for setting con

stant and pulse width during data reading. 
7) A differential constant switching circuit is built in. 
8) Writing current is selectable in 4 stages (Stand de

nsity inner, standard density outer, high dencity in
ner, high dencity outer). 

9) Time domain filter is selectable in 2 stages. 
10) With a power supply undervoltage detection circuit 

builtin, illeagal writing is completely prohibted 
even upon buildup or undervoltage of the power 

supply. 
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• 7a ":/ ~ ~ -( 7?7.L..».U:%fitLtlmA~/Block Diagram and External Circuit 

BA6587K 

RDR 

DGND 

TDR1 

TDR2 

TDFC 

DVCC 

Cl 

Cl 

DIFO 

DIFO 

DIFC2 

0 
lJ._ 

15 

0 
0 
lJ._ 

15 

lJ._ lJ._ 

15 15 

Internal 
·Power 
Supply 

(iil 1J- ". 71 ~. ""J e<7)~:Jttc1:-:i< m1:::i1 J~<7)iJH~1h2!fi-t<>f,IJ;!li~ 
#2MHz#~~•<>tl) 71'~~-fflij.bij·~~···#~~m~I 

E;::-t•8#aij•T, {<7)~)~•8~. ~~<7)~)~77~~-~~~ 
1:z~~<lln'E;:: io ~,,;:: t llil~ L- <~Ill L-< <to:<'!''· 

ftDNrn 

0 0 
_J J: 

0 0 
§; Cl 
<( 

0 
0 
Cl 

"' (/) 
0 
:;: 

0 z 
Cl 
<( 

(/) 
0 
:;: 

0 
0 
> 
J: 

wcso 

ECS 

NC 

ED1 

EDO 

WT 

WT 

RW11 

RW10 

RW01 

RWOO 

WT 17L----

HVCC 

'! - r: Ill 7 - ~ t- - 7 r-i 1 o kn 
(f-)5kOX2) 
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BA6588K 

RDR 

DGND 

TDR1 

TDR2 

TDFC 

DVCC 

Cl 

Cl 

DIFO 

DIFC2 

(/) 
a. 0 

a: 

0 
0 
lJ._ 

l5 

lJ._ lJ._ 

l5 l5 

lfi'l I~ I~ 

Internal 
Power 
Supply 

3 
a: 
a. 

0 
w 
0: 
a. 

(ii) 1J- F • ':H' ~ • "-'Y FO)~i\'ttl:J:.,z (~1::i1 JvO)'f:i):~~lf!Jl69?>Jlili/Jil& 

if 2MHz1iifrl:ilf, {,I:~) 71' ~li!:iJl!ffl I) '!ff) IJni\'l:li!:iJl!i/JiJl~lf~:f!Ull.j! ~ 
E~9~tWaijt9, ~O)J:5~~·~. ~~O)(~ tk~(b)O)J:5 

~rf •J 'r- './ 3 ;...1:z~~Wlf&~.;, ~-,~ 1: ~liM! t, <~ffl t,z < tc. t!: 

WT 

WT 

RW11 

RW10 

RW01 

0 
_J 

0 
I 

0 0 
0 0 0 
;:; 0 0 

HVCC 

"' (/) 
0 
3:: 

0 z 
0 
<( 

(/) 
0 
3:: 

0 
0 
> 
I 

'!- efflP-~ 'i<-P*"11okn 
(*"15kOX2) 

(a) 
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wcso 

ECS 

NC 

EDO 

WT 

WT 

RW01 

RWOO 

!& lOpF 

(b) 
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:;l'O·y"J illli-T•-1} illli-T-:5 ti Ii~ 

12 RWOO 
if 1 FO R/W "- ·:1 flUl:illli-T 

13 RW01 
"-':! F.A1 ·:17-* 

14 RW10 
15 RW11 

if 1 F 1 R/W "- ·:1 Fti*'l:i!lli-T 

9 GCO 
'11/~il'lillli-T 

8 GC1 
IJ - F/IJ 7' :,-/* 

6 PREO 

5 PREO 
/ IJ 7' / /~llJlfj lJi!lliT 

4 DIFI 
fl&?t~~llJJ..1Jillli-T 

3 DIFI 
2 DIFCO 

jl&;j-~* 1 DIFC1 fl&?t:JE:kti*'l:illli-T 
44 DIFC2 
43 DIFO 

fl&?t~~llJl±l 1Jillli-T 
42 DIFO 

:::J/Hv-:$1* 
41 Cl 

:::J/HL;-:$l~llJJ..1Ji!lli-T 
40 Cl 
37 TDR2 :$11L.F.><1 /71 lt-1ilij'.i£fl:1iliiEYlliT-

:$111.f".)(1/ 36 TDR1 :$11L.F;<1 /71 Jt-:$1~'.JEillli-T 

71 Jv:ll* 34 RDR iJ - F'T-:ll liJ1J1~11-;;1.1Pi~:JEillli-T 

32 RD IJ - F7-:ll lil1J 

22 wcso 71 "~im~:JE:illli-T 
23 WCS1 71 "11tiHiEYlH1(LC=L<l)t!lf~) 

711-* 24 WCS2 71 "11imt1iliiEYWT-2(HD=H <l)t !:ff~) 
16 WT 

71 " ~ / 1:· / "} lti'ittl*'l:illli-T 
17 WT 
18 EDO if1 F01v-.A"l±i1J 

11.;-;;1."* 19 ED1 if1 i-·11v-.A"l±i1J 

21 ECS 1 v-A'~illf~:JE:illli-T 
25 HD*' ~illfll/~lfll'Wllillli-T 
26 LC* 2 "7 ':I "J p;j/ 9}Ji!il'W:flillli-T 
27 WO ':71 l-'T-:llJ..1J 

:::i:.-- t-o-;i, 28 WG 711-ffiiJ}.."jJ 
O-;l·y"J J..1J 29 EG 1 v-.A'ffiiIJ..1J 

30 ST "- ·:1 Fif 1 F'W:flJ..1J 
33 PS WJ-t!.-7J..1J 
38 TDFC*' :ll 1 L. F .>< 1 :.-- 7 1' ;i, :$l :<tttm:flJ..1J 

i.1Ut~lil 31 PD i!N.~~lillil1J 

11 HVCC /IJ 7' / /:jfi; VCC 

7 AVCC 7'7-0"i*VCC 

~iiii!* 39 DVCC 7V:$!Jv*VCC 
10 AGND 7'70 "}* GND 
35 DGND 7:/':$!Jv* GND 
20 NC 

* 1, 2 

HD LC 7 1' ~.)lit ll\'l:~i!if:lE:;l( 

L 22 t°/I: 23 t°/I: 24 t:'/l'~li':"'ttt:~illt 44 t:;.,-2 t:;.,r.iO)lE:J;lt 
H if:/ii)/JJ 

H 22 t°/I: 24 t:'/l'~li':"'tlt:~illt 

L 22 t°/I: 23 t°/l'~li':"'tlt:~illt 1 1::·;.,-2 1::·;.,r.iO)lE:J;lt 
L IJf:fij")dj 

H 22 t°/l'~li':"'ttt:~illt 

RDNRI 

BA6587K/BA6588K 
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• ieMll*:iE'.•/Absolute Maximum Ratings (Ta=25°C) 
Parameter Symbol Limits u~ 

•UUilZ 
AVcc.DVcc +7 v 

HVcc +16 v 
illfFBlaHll Topr 0-+10 ·c 
1*1¥iJUIUUll Tstg -'-55,,..125 ·c 
7'~1'Jl-*.A.:t.J•iz V1 -0.3-DVCCt0.3 v 
RW~T-fl!Z VRW +25 v 
PD l:i:l:l:Jfl!Z Vpo +16 v 
1' v-.A 1"71' :t•llt IER 100 mA 

EO~T-CIZ VER +25 v 

Parameter Symbol Min. Typ. Max. Unit Conditions 

tlii!UllZ•Hll HVcc 4.4 5.0 6.0 v 
'ililjtl!Zlalll DVcc 4.4 5.0 6.0 v 

Cilifl!Zlali AV cc 4.4 5.0 6.0 v 

• 'll~r:!Mtt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, HVcc=AVcc=DVcc=SV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

lccHs - 0.01 0.03 mA HVcc IEIB&•illf 

Hlli\'llili&tltli lccos - 0.85 1.3 mA DVcc llili&ilillf 

lccAs - 0.5 0.7 mA AVcc llili&illli 

lccHR - 1.7 2.4 mA HVcc llili&fllillf 

IJ- i"lli\' l§li§;r)llf lccoR - 21.5 29 mA DVcc l§li&tlUi 

lccAR - 17 23.5 mA AVcc llila&'llillf 

lccHw - 0.01 * 0.05* mA HVcclEIU•illl 
71' I-Iii\' l§li§;r)llf 

Ice ow - 10 18 mA DVcc llili&'ilillf 
(lwR=IER=OmA) 

AVcc llili&illillf lccAw - 7.0 10 mA 

A v ·:; ~ 3 JI.- i"'llZ VrH 3.5 3.9 4.2 v AVcc 1'~11i&~l:l:l't9 

l::A7 1J ~At!Z VH 50 - - mV 

l:i:l:l:J L v«Jl.-t!Z VoL - - 0.4 v Vcc=2V loL=0.5mA 

l:i:l:l:JIJ-~t}Jlt loH - - 1 µA 

* BA6588K O)t,11€; Typ. 1.0mA, Max. 1.4mA 
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Test 
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Fig.3 

Fig.3 

Fig.3 

Fig.4 

Fig.4 

Fig.4 

Fig.4 
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Parameter Symbol Min. Typ. Max. Unit Conditions 

1) fJJ{I) '.$11}.,. 

POWER SAVE-+READ T,1 - - 1 ms PS t:J: 9 *1 

READ-+ WRITE T,2 - - 4 µs WG t:J:9 

Tr3W - - 300 µs WG t:J:9 *2 

WRITE-+ READ Tr3E - - 20 µs EG t:J:9 

SIDEO-SIDE1 T,4 - - 40 µs S1 t:J: 9 

~i1J~l±:flH~ Gvo 45.5 47.5 49.5 dB !=250kHz, V1N=2.5mVp-p 

~illi:Hiftt BW 3 - - MHz 250kHz=OdB, -3dB ~iHltt 

SIDEO++SIDE1 '7ClA ~-'7 GcTLK 50 - - dB f=250kHz 

~i1JA.1J:t!l'it R10 20 - - kQ 

A.1J:t!UUtt~~l±:(1) VN1 - 4.5 8 11Vrms f=400-1MHz 

A.1J~lUl~~l±:(2) VN2 - 5 10 µ Vrms f=400-1MHz *3 

A.1J:.-::.-111mi ls1NK - 100 200 µA 

~ti.A 1J1il±iii*~IJlili V1Nmax - - 15 mVp-f *4 

Ubl±l 1J111±:~~ Voo 2 - - Vp-p :ffi:$5% 

~tbl±l :h:t!l'it Roo - 120 - Q 

~tbl±l1J1imt~~ loo 5.8 7.4 - mAp-f 

llilffii~-15-~:*.l:t CMRR 50 -
L=330µ H 

- dB 
V;n=100mVp_p, f=250kHz 

60 - - dB L=330µH lt=125kHz 
tiJJ!tl±~tb~:*J:I: PSRR 

V;n=100mVp-p }t=400kHz 40 - - dB 

tl±:f1J1~ Gvo 14 16 18 dB 1=250kHz, RE=510Q 

~)Hitt~iftt BW 3 - - MHz 250kHz=OdB, -3dB~)Hltt 

DIFC1++DIFC2'7ClA ~-'7 GcrLK 45 - - dB !=250kHz 

UJJA1Jfill'it R10 30 - - kQ 

f,!!?1'.ittt~l):'.lEY/lif-tl:l :tlt!.Hit Rco - 100 - Q 

!1&11'.lE:tt~:lE:Yilif-1imt ls1NK 0.5 0.75 - mA 

~tbtl:l1Jt!l'it Roo - 50 - Q 

~tbtl:l1J•JI:~IJlili Voo 2 - - Vp-p :ffi:$5% 

tl:l1J:,,::,.. 1•mi los1NK 1.8 2.8 - mA 

*1 1J!l:1l'i!i-::J//~[/-:$lr.iO):!J •y/IJ /1'::J/r/"t 0.01 µF, 1J!l:1l'i!i.AtJ-GNDr.iO)::i/7/"t 1000pFPJ"f0)1£\;'S 
* 2 :@:Jj!j§ t::J%'T 44pin-2pin r.i~V' 1pin-2pin r.i0)1J!l:1J''.lE!lll'lOJ C OJfil!li O.Q1 µF J.: .. ff I: T <>o 
*3 1J!1:1J'i!i.AtJl:J: ~J 1Vp-p, 250kHz 'J: .AtJ [,, TDF /~J~;<.t.'\i 1.2 µs, RD /~J~;<.W: 0.5 µs t:~:;E [,fo I:~ o 

*4 8-9pin r.iH!Hitl'lili.iE t,to t ~ 'J:"@;C 

naHrn 

Fig.5 

Fig.5 

Fig.5 

Fig.5 

Fig.5 

Fig.6 

Fig.6 

Fig.6 

Fig.7 

Fig.8 

Fig.8 

Fig.9 

Fig.6 

Fig.6 

Fig.6 

Fig.6 

Fig.10 

Fig.11 

Fig.12 

Fig.12 

Fig.12 

Fig.13 

Fig.12 

Fig.14 

Fig.12 

Fig.12 

Fig.14 
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Parameter Symbol Min. Typ. Max. Unit 

ii:i1J.A :tJ t.!Uii: R10 10 - - kQ 

iii*ii:i1l.A :tJ ta:: V1Nmax 4 - - Vp-p 

TD M/M JtJv;l.~~:lE.ell!I tro 500 - 3000 ns 

Ero, -20 - +20 % 
TD M/M ltJv;!.~fRJli' *5 

Ero2 -12 - +12 % 

TD M/M mv:Atliitmtx PStro1 -12 -5 +4 %/V 

:fftt *5 PStro2 -6 -1 +4 %/V 

RD M/MJtJv ;.~~:lE.el!ll lfm 125 - 1500 ns 

RD M/MltJv:A!Ji~Jl ERO -20 - +20 % 

RD M/M JfJv 7. t/ii°iiB: -fl!( 
PS !Ro -12 -2 +12 %/V 

:fftt 

.iL t _t ti f J lli¥rai i'rLH - - 70 ns 

.iLt l't.JffJ lli¥rai i'rHL - - 25 ns 

l::'--7~7t- P.S. - - 1 % 

CJ - v"-·;i,lfl:tJ~a:: VoL - - 0.5 v 
"1 v"-"Jvl±!:tJ\ili:B:: VoH 2.7 - - v 

Conditions 

Rro=200kQ (tro9'2.35 µ s) 

Rro=40kQ, Cro=100pF("') 

Rro=200kQ (tro9'2.35 µ s) 

Rro=40k0, Cro=100pF( "') 

RRo=36k Q ( 1Ro9'0.5 µ s) 

RRo=36kQ ( 1Ro9'0.5 µ s) 

V1N=0.15-2Vp-p 

loL=2mA 

loH=-0.4mA 

BA6587K/BA6588K 

Test 
Circuit 

Fig.15 

Fig.16 

Fig.16 

Fig.16 

Fig.16 

Fig.16 

Fig.16 

Fig.16 

Fig.16 

Fig.16 

Fig.16 

Fig.17 

Fig.17 

71 t- '.ilillf~AE:lfil!I 1wR 2 - 20 mA LC, HD 911fl'-l:J: 9'liltiEtiJ!f~~t; Fig.18 

ffliiE 71 t- 'iiillf~AE:lfil!I 1wc - - 5 mA LC, HD~'f.fF1l:.t51.'l" 

71 t-tillf•lll AClw -7 - +7 % lwR=6mA, Rwcso= 1.91 k Q 

71 t-tillf''O"f:i: l:i.lwR -2 - +2 % Rwcso=1.91kQ 

'71 ~ ~iiililillI~ittt PSlw -4 -2 +1 %/V Rwcso=1.91kQ 

l±!:tJ~iffi~B: VsATRW - 1.3 1.8 v *5 

ILKRW1 - - 20 µA ;JJ:JK:mfl!IJ VRw=14V 
:'1"7ili¥ 1J--7tillf 

ILKRW2 - - 50 µA JK:m1JllJ VRw=14V 

71 ~7-:9Jii1J1JtJi..;.~ tv-.io 70 - - ns 

:$11 ~;.,~1~7;.,7, l:i.lw - - 0.5 % f=500kHz 

1 v - 7.'tillfiltlE:lfil!I leR 5 - 100 mA 

l±!:tJ~iffi~a:: VsATER - 0.8 1.4 v leR=100mA, Recso=1.8kQ 

1±!1:J 1J--7tillf loH - - 100 µA VoH=20V 

*5 TOR29'ti'fl~ OPEN 
*6 lw=12mA 1:~'.lEL-tdl:i1J'llUE'§'.l'lfH'i'! lw tf10.8mA l:t.i:Q I:: ;'!(f) RW9't;i'f(f)Tli:l.:Eo 
*7 HVcc=12V(f)l::;'!l;t VRw=20V 

628 naHm 

Fig.18 

Fig.18 

Fig.18 

Fig.18 

Fig.18 

*5 Fig.18 

*6 Fig.18 

Fig.19 

Fig.18 

Fig.20 

Fig.20 

Fig.20 
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Parameter Symbol Min. Typ. Max. Unit 

1\1v-"''JvJ...:hiliff1 V1H1 2 - - v 

CJ- v-"''JvJ...:iJ'ill:ff 1 V1L1 - - 0.8 v 

J\1v/\'JvJ...:hiliff2 V1H2 2 - - v 

CJ - v -"''Jv J... 1J iii ff 2 V1L2 - - 0.8 v 

J...1J1113:21:::7.7'J ;.,;i. VH2 0.2 - - v 

J\1v/\'JvJ...:h~ff3 V1H3 2 - - v 

CJ- v-"''JvJ...:hllff 3 V1L3 - - 0.7 v 

J...1J'ill:ff31:::7.7 1J ;.,;i. VH3 0.2 - - v 

1\1v/\'JvJ...1J11illE1 l1H1 - - 10 µA 

CJ-v-"'"Jv)..:iJ~illE 1 l1L1 - - 40 µA 

1\1v/\'JvJ...1J11illE2 l1H2 - - 10 µA 

[J - v-"''Jv )..]J1;)JIE 2L l1L2 - - 40 µA 

1\1v-"'"JvJ...:hCillE3 l1H3 - - 10 µA 

CJ-v/\'JvJ...:iJCillE 3 111.a - - 400 µA 

Conditions 

LC, HD, TDFC, PS 

LC, HD, TDFC,PS 
--
WG, EG, S1 

WG, EG, S1 

WG, EG, S1 

WD 

WD 

WD 

LC, HD, TDFC, PS 

LC, HD, TDFC, PS 

WG, EG, S1 

WG, EG, S1 

WD 

WD 

VoH=2.8V 

VoL=0.4V 

VoH=2.8V 

VoL=0.4V 

VoH=2.8V 

VoL=0.4V 

Test 
Circuit 

Fig.21 

Fig.21 

Fig.21 

Fig.21 

Fig~21 

Fig.21 

Fig.21 

Fig.21 

Fig.21 

Fig.21 

Fig.21 

Fig.21 

Fig.21 

Fig.21 

(ii 9) 5' 1 b, I'.)( 1/7 ·<iv5' TD M/M /flv;l:til\~:;El!Hllff TDR1 I! i*lll61: 15pF i*Jil vr :t; IJ' AVCC 1: /WJ"·;i 7' L,t3H11tl!!; 

j;t RrnO)#l:J:-::> Z TD M/M !flv;l:~li:iklET {>.:I:: ifl' ~ :l:T o L, fJ• L, {O)J:? t:Jl!lll L, toll'@;, TDFC=H ('lifi.iEH'f:bt..: 

'') I::~ I: TDR2 Jl\l'fO)i*Jlll!3aO)~Wl' TD M/M JfJv;l:~;IJ<, F.ili.t!llt1"'1ili:ffl-::> Z L, :I:? O)l', Jl!J'llO)illlH!+1tii;@: L, Z < tf. 
~l..\o 

:I: to, TDR1 Jl\l'r-GND r.i1::9H111l' Crn=100pF!ill.A. L, Z~:;E!lltUUl L,Jl!lllT{>.: l::l:J:-o Z, TDR2 Jl\l'fO)i*Jll63aO)~ 
WtJ<1jq~ < t..: IJ, F.ili.t!lltt:M L, Z~:;E L,to~~tttJ<t!¥ ~ :h.{> J:? t:t..: IJ :l:T o :I: to TDR1 i*JjdO) 15pF O)i*Jll63a0)1{7 ·;.i '\'-0)~ 

Wt1Jq~ < f,,:IJ TD M/M JfJv;l:~5f 1-" :--7 .. Jftlo!J:. l,:l:To 

-;;; 
.5 

5000 

~ 2000 
K 

~ 
~ 1000 

~ 
g 500 

ill! 
K 
:5 200 
' 
~ 
"" 100 
0 
f-

t,,::t; Crn=100pF I:: Crn=OPEN 0) I:: ~O):::J /Jf v-5' .A.1JF.ili.t!lltM TD M/M /'(/v;l:~O):;r7 71!: Fig.2 1:;r- [, *' 0 

- TDM/M1fJv;;i.$; 500ns-3000ns 
---- RD M/M 1~1v;;i,~; 12L500ns 

y 
~100pFV1 Vc"=OPEN 

ID L Lt 
i;zlZ:Z: 

~ 
.-"- , 

A 
...d , 

, , 
, , ,, 

~/ 

20 50 100 200 500 
5 10 20 50 100 200 400 

5 10 

TDR, RDR~;Et!Hfi: (kO) 

Fig.1 91b.i<;<1 /71 Jv'.$1 

(ii 8) TDR1-TDR2FolJO)'lifi.iEj!!;J;tl!:-:>11fl: TDFC=H t: L,to I:: ~O)fi!i 

naNrn 

Fig.2 :J//~v-:)IJ...:iJ?.iliBi'.ttMTDMM HJv:7.lli 

(TDFC=H: ff!iiHJ:fft.>fJ:~') 
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• ill~'.iE@~~/Test Circuits 

(1) jl!;jft~)JiE 

12 13 14 15 

HVCC 

7 AVCO 
AGND 
10 

DGND 
35 

-28 
WG 

EG 29 fl 
0.BV 2.0V 

BA6587K/BA6588K 

READ WG = EG = 2.0V 

WRITE WG = EG = O.SV 

Fig.3 )J!jjf'<l!;)JI! lccHs. lccHR. lccHw. locos. lccoR. lccow. lccAs. lccAR. lccAw )J!U'.lEl!!IJ!ft 

(2) )P!~J±~t±l (AVCC l:ct ~J~t±l) 

630 

;......c~--~39=-1DVCC 
PDl-=3"-1--c-

DGND 
10 35 

'E=9 lwR (RW 00, RW 01, RW 10, RW 11) 

IER (EoO, Eo1) 

AVCC~fE 5V 

PDtl:l:tJ 

I I 
I I -1--r----
' I 

RD Nm 

I 
I 

AVCO 

i 1mA 
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HVOO 

6 
0 0 0 
w w LL. LL. LL. g:g:oo o 

12 RWOO 

13 RWOl 

14 
RW10 

~--'1"'-15 RW 11 

2-0.01 µF 

·POWER SAVE~READ 

PS-----. [ ~!fl 13 'f1JJE¥if l~im'li\'i!Jf'F17'l~ I:: !tti L -C DC~!±OJill: l 
1t"11l' ± 15 %1J'-:Jtl1'1Ml1J'9D% t:J.J:.I: t,:.@ lli'frai I:: 9.@, 

Cl 

·WRITE-READ 

WG 

Cl 

T,, 

Tr3W 

RD .l.J.l..IJW"l-----------+-1"~ 

• SIDE a-SIDE 1 

ST 

01 

Fig.5 Tr1. T,2, Tr3W. Tr3E· T,4 )l!U;E@Jlft 

HVCC 

Fig.6 GvD. BW, GcrLK. V1Nmax. VoD. RoD iDU:ltflilllft 

RDNrn 631 
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HVCC 

50 50 

s, s, 

a GVD 
S,.S,"ON" 

450 GVDOl--......;6~GV~D;.._~~~~....&...--.. 

0.1µF~ 
GVD1 

( 
10-;).GVDa/20 1Q-b.GVDb/20 ) 

R"= 1-10-"'''"'+1-10-•"'''1" x10 [kn] 

6GVDal<IS,=S,=a<7JI:: ,l!OJ6GVD [dB] 
6GVDbl<IS, =S 2 =b<7J I:: ,l! OJ6GVD [dB] 

HVCC 

0.1 µF 
DVCC 

39 

V,=Vour/GVD 
0.1µF 

ii VN1ll!O:;Er: lill~fil:fi.j;j-'!' .A:!J [,f./:\,'o 

VN2lllO'.iEIF.fl:l<lll~fi{:J,.:!J [,, 1) - F' 7'-:$1 Hl:\:!J ~1t9o 

632 RDNrn 

L.P.F 

1MHz 

Vour 

TDP1tJt-;<.~; 1.2µs 
R01tJv;<.~lti0.5µs 
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HVOO 

HVOO 

151,.{5pin) 

151"(6pin) 

AVCO 

100 = 151 " (5pin) + 151 " (6pin) 

O.lµF OMRR=-20log IV 0"'/(V"xG,0 I [dB) 

Fig.10 lill~!lf~.);}:IJIJEE.lt CMRR lllU'.iEIBJll§ 

5V 

O.lµF 

BA6587K/BA6588K 

PSRR=-20log 1v,.,/(VINxG,,JI [dB) 

Fig.11 ~EE~ti~.QJEE.lt PSRR )lliJ'.iEIBJll§ 

S, Gvo >P.U:<Ellif R,=5100 
Rco >P.IJ;;E!l;f R,= 1000 

Fig.12 GVD, BW, GcTLK· Rco. Voo. Roo lllU'.iEIBlm 

RDNrn 633 
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634 

b 

0.1µF ~ l0.1µF 

GVD 
LO.GVD 

s, 

S,, S,"ON"" 

GVD0,1---~------'-~ 
GV01i---------

( 
10-A GVDa/20 10-A GVDb/20 ) 

R10= 1-10-AGVDa/20 + 1 _10-AGVDb/20 X20[kQ) 

Dill 

AGVDa,1S6 • S7 • aO)!li¥0)AGVD(dB) 

AGVDa,1S6. Sb. aO)P;jO)AGVD(dB) 

AVCO AVCO 

42 

naNm 

BA6587K/BA6588K 



OA .fll&lft IC/ICs for OA Applications BA6587K/BA6588K 

RD 

0.1µF I 

R,,=v ~v x20 [kn] 
I 2 

Fig.15 ::J /Hv-9t.Uh.A1.J~:bt Rio lJIU'.lEl!ili3 

DVCC 

5V 
RRD 

34 4k!l 

RDR 

E trc= (~-1) X 100 [%] 
troo 

Et"=(1
1,:,-1)x100 [%] 

PS=2-xl 1'-1'1x100 [%] 2 t,+t, 

Fig.16 V1Nmax. tro, Em, IRD. ERo. P.S. lJIU'.iEl!ili3 

41 Cl 

100k!l 

36 
TOR 

DVCC 

v,, 
36k!l >P.~;E~ON I 

o-, 2mA 

34 m 
RDR 

0.4mA j 
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AVCO 

RWOSO 

711-~)JillE:ti 

lwR= I 1woo-lw01 I (Sl=H) 

= i lw10-lw11 I (Sl=L) 

71 1- ~1im::1E:'it 

1.22V 
lwRo= RWCSO X9.6 

woso 
22 

Jj 
12 

0 
0 
5: a: 

.Jj 
13 

0 
5: a: 

Jj 
14 

~ 
5: a: 

11 4-330µF 

15 

WT 

WT 

1.22V-Vwos 
lwc10= RWCS, X9.6 

1.22v-vwcs2 
lwc20= RWCS2 X9.6 

BA6587K/BA6588K 

1 HVOO 

5.6k0 

ACI = lwR-G(mA) X100 
W 6(mA) Rwoso= 1 .91 k a 

636 

PSIW= 2 I lwH-lwL I X _11.6 
I lwH+lwL I 

iKIRf.llU ;t 7 i! ·;1 t- 'lli:)liE :IE:ti : 

lwL: AVCC=4.4V ~;¥0) 71 I- ~)jjf 

~tRfJIURWfiliiMl6-Tt: 71 t-~)liEJ.-:.H'}t:~~t:)liE:f'l.{i~)jjf (71 H7-~;;f--:$lll!lllU~itJ,EfJ) 

Fig.18 BA6588KO) lwR. AClw, AlwR. VsATRW. ILKRW. lwo. LRWOFFillU:iE:ll!lllll 

------DmA 

t, t, 

Fig.19 A lw, two :IE:tiitlf~ 

naNrn 
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AVCO 

REOSO 

21 EOS 

1/R,,, (1/nx 10-•) 

0 
0 
w 

0 
w 

! HVOO 

1' v-X~ilil. IER(5mA~100mA] 

1' v- .A'l:IJ1.J1f~~tE:~ilil.fiBPl.J:O) 1"71' 71iE1.J I:: t.l: 9 J: 

? ';::J:~[!O)-'.f 7 7 J: IJ AVCC-ECS r,,,O):jtt:f'it(REcs) ~ 

i~:JE99o 

1'v-X~•~*O)~~J:ij*:JE99o 
I - Vcc-(VsATER+VEHEAD) 
ER- RED 

VEHEAD: 1' v-.A' • "- ·y F':J: 9~EEl!1f"F 

RED : Eoo iKIRPi¥ REDO 

Eo1 i!HR!li¥ RED1 

Fig.20 IER. loH. VsATER il!U:JE:lill~ 

VIHI 

VIHI 

VIH2• VIH3 

viLi• vlL3 

LO HD TDFO PS I 

WG EG 81 WD I 

lll2•11L3 
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BU9500K FDD JD :J / " CJ - 7 
FDD Controller 

BU9500Klt, 5V.!l!-~IUH'lbf'FilJfiHt FDD,Efl :J / I- D-

7 ICl'T o 

31 /7-, 3.51 /7-, 5.251 /7-, 81 /f-"9/"\.T(J)7 

D ';t 1:::· - 71 .A 7 t:Mlit [.,, BA6580DK(7 D ';t 1:::0 - 7' 1' 

A 7 ffl IJ - I'" 171 I- IC) CitJ[.g.-l:tT~ffll' ~ :t T 0 

The BU9500K is a 5V single power supply FDD control
ler. 

•M~ 

1) 7 D ·;t 1:::0 -71.A7 ffllC"{'17- ':.t 7"1:.A T":.t 7"'f:.-51 :J 

/ 1-D-JL-, .Al:::'/i'"JH-510N/OFF:J/ 1-D-Jv, 

-~~J;.::i / 1-D-Jv, A..•;t t-:'D- t-:':J/ 1-D-Jv, LED 

:J/ 1-D-Jv, ~JJ.t:l:l [.,::]/ 1-D-Jvffl(J)D:/·y?IQI 

iM:· pl;jit t., n' {> o 

2) 5V.!l!-lbf'FRJfigl'+20%-10%(J)~J±~lbl:M t., Tlb 

f'FRJ fig l' iii> {> 0 

~38(J).A777"'f:.-51(J)~IJJ~~fW~~{>~tWRJ 

fig l' iY.J {> (2*1lmiJQi, 1-2fllmiJQi~)0 

4) .A7-·:.t7"'f:.-51(J)J'(']-:J/ 1-D-Jvtl:l:hft"?o 

5) I- 7 ·:.t 7 tJ r'J / 51 f pl;j ~ t.,, ii ~ ~ JJ. ~mt t [., ( It 

71' Jv9(J)W~~ffl(J)f~-l'3-ftl:l:1JT{>o 

6) 1'(?-:t /lli¥1: 'J ~ -r 'J :7'i...- - i- 1RJfin-t{>0 

7) 1 v-.A'91 .t- ff~81: J: -::i TW~~ RJfigt T {>o 

8) "·:.t i-:·o- F~Jb(J)J'('"J -i:?- :7'1Qlllttf :fi"T {> o 

9) 1 / i - .A LED(J)3811iiJH - t' f t "? o 

10) 7--\' ·:.t ~/ 7P!l<='f:.-51 f IQlti"t {>o 

11) 71' .A?f-i/:J~figf 'b"?o 

12) v7' 1' 91 ~ / 7f'F.JOCIQJllttf t "? 0 

·m~ 
70·yl:::"-71.A? 1'"717' 

• ~~'i')i~/Dimension (Unit mm) 

"' "' 

51 

24 ±0. 3 

20±0. 3 

33 

I llo.4 19 

I ~ P~l1 ~ ' 13±0.3 • 

;~ooooooooooooooooooiJ\.. Nttrc::U 

•Features 

1) An IC to drive a floppy disc, and contains step motor 
control circuit, spindle motor ON/OFF control circuit, 
write control circuit, head load control circuit, LED 
control circuit and logic circuit for read control. 

2) Driven by 5V single power supply, and can operated 
in the voltage fluctuation of +20%--10%. 

3) Switches driving methods of various step motors, for 
examples, 2-phase excitation method, 1-2 phase ex
citation method, etc. 

4) Provided with power control output of the step motor. 
5) Built-in with a track counter, and puts out signals for 

write current or switching filter. 
6) Enables to re-calibrate at power ON. 
7) Enables to switch an erase time according to kind of 

the equipment. 
8) Provided with a power saving circuit for head load 

driving. 
9) Various lighting modes of in-use LEDs. 

10) It revolve a motor at chucking. 
11) Disc change function. 
12) Ready timing making circuit. 

• Applications 

Floppy disc Drive 

638 RDHIR 
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BA6471FP 
BA6472FP 
BA6473FP 

7't:'/ FJv't-:$1 
t-:711~ 

BU9500K 

ftDHm 

OAilH 
(l',°'):::::J/) 

('7-:10) 

r-t0)1t!!:J ::..- t_" .i - ?"J;tffl-tHil 

BU9500K 
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• t@MiW:::k:lE~/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

'lli:i~'lli:EE Voo 7.0 v 
ff~m5\: pd 500 * mW 

IJ.Ji'Fi.11./li'Bli!I Topr -25-75 ·c 
i*'f.¥:iiil/li'Bli!I Tstg -55-125 ·c 
A.tJY:li-TtEE V1N Vss -0.5 - Voo +o.5 v 

• :lt~l1Jff~d4 /Recommended Operating Conditions (Ta=25"C) 

Parameter Symbol Min. Typ. Max. Unit 

Voo 5.0 v 

• ~~Uf.J!l\itt/Electrical Characteristics (Ta=25°C Voo =5.0V) 

Parameter Symbol Min. 

1/7 ·;t '7 7. :$11 ~ / ?fBfi!l 1 T1 9.0 

1 /r·;t? :;1.5' 1~;....?rallll2 T2 3.0 

~jf&~-T .:i.-71 J:l: ACLK 30 

~jl&~)J.li:fl lcLK 0.981 

*-T7'1v1 To1 0 

1,1 v-"'Jv.AtJ'ilE£1 V11H 2.0 

a- v-"'Jv.AtJtE£1 V11L -

1,1 v-"''lv.Atl'ill:E£2 V12H 2.75 

a- v,,..·1i-.AtJ'ill:E£2 V 12L -

1,1 v-"'Jv.AtJ~E£3 vr+ 3.0 

a - v -"'lv .A tJtE£3 v,- 1.2 

l: 7- 7- 1J :/ 7. 'ill:E£ V3 0.8 

DLSt±l tJON'ill:I± VoN 0 

DLSt±l tJ 1) - '7 'ill:mt IL -

"1 v-"'Jvt±ltJ'ol!:iM loH -0.5 

a - v -"'lv~tJ'ill:iM loL 1.6 

)llJjf'ill:)M 1 1001 -

)llJjf'ill:)M 2 I 002 -

*1 Vo0 =4.5-6.0V, i~Jt~ttJ:-:>~'Tli'.'li1illb"'-:$1~~1-tTQ 

* 2 J..tJ71' :Af)r 1 t--1'0)~r.iO)illli!•Jl!&t,1{7·;1'\' 

R01-ROO, W010-WOOO 

Typ. Max. 

10.1 11.0 

3.7 -

52.5 70 

I *3 1.021 

0 10 

- -

- 0.8 

- -

- 2.25 

3.5 4.0 

1.7 2.2 

1.8 2.8 

0.21 1.0 

- 5 

-1.79 -

11.5 -

5.8 10 

6.7 11 

* 3 Ta=25°C, V oo= 5V1'0) i! 7 Cl ·;1 7 ~llilf.!ililHlt 1=3.0MHz-5.0MHz 

640 RDNm 

BU9500K 

Unit Conditions Test Circuit 

µs C=0.01 µF, FR=1.0kQ *1 Fig.1 

ms C=0.1 µF, FR=50kQ *1 Fig.1 

% 
C=20pF ±30% 

*1 Fig.2 
R=5.1kQ ±10% 

MHz 
C=20pF ±30% 

*1 Fig.3 
R=5.1kQ ±10% 

ns *2 Fig.4 

v Fig.5 
TTL.Ah I----'--

v Fig.5 

v Fig.6 
:::i;..,1~v-9A.tJ 

v Fig.6 

v Fig.7 

v :/ .1 ~ '"/ I- I- I) ·jj"J,.fJ 
Fig.7 

V3 =VP--VT-
v Fig.7 

v loN =5mA Fig.8 

µA Voo =6V, Vo=6V Fig.9 

mA VoH=3.5V Fig.10 

mA VoL=0.4V Fig.11 

mA ~~Pi¥ NO LOAD *1 Fig.12 

mA ~j/&~ READP;¥ *1 Fig.13 
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~-T-
~-T-~ 1/0 .Al:l:lfJlf~j.\'. 

/Jv7'·;/ 
*~ l!U1i. 

~-T-
~-T-~ 

*~ 
1 POR I TTL vA;'Jv 1MQ 33 MON 

2 N.C. - - - 34 OCR 

3 DRV1 I TTL v«Jv 1MQ 35 OS 

4 DRVO I TTLv-"''Jv 1MQ 36 PCS 

5 1kHz 0 TTLv«Jv 1!l\ 37 HLD 

6 PUP 0 TTLvA;'Jv 1!l\ 38 INU 

7 PH1A 0 TTLv«Jv 1!l\ 39 EJT 

8 PH1B 0 TTLvA;'J[, 1!l\ 40 TSO 

9 PH2A 0 TTLv«Jv 1!l\ 41 D2S 

10 PH2B 0 TTLv-"''Jv 1!l\ 42 GND 

11 TKO I ::J/Hv-:$1 1!l\ 43 N.C. 

12 TKLO 0 TTLv«Jv m 44 N.C. 

13 IDYR I 7':1-c:J ·'..f'7 /;., =i ·:; " m 45 Voo 

14 IPD I ;., .1:::. ·:; " 1MQ 46 ROI 

15 CSL 0 TTLv-"''Jv m 47 RESET 

16 GIN I ;., .1:::. ·:; " 1!l\ 48 810 

17 WPD I ;., .1:::. ·:; " 1!l\ 49 soo 
18 DLS 0 :t-// f"v1 /Tr m 50 ERS 

19 MS 0 TTLv-"''Jv m 51 WDOO 

20 OSCO 0 ~ti~ m 52 WD10 

21 OSGI I ~ti~ m 53 GTX 

22 DC 0 TTLv«Jv m 54 PCO 

23 ROY 0 TTLv«Jv m 55 TEST 

24 RDO 0 TTLv«Jv 1!l\ 56 HON 

25 WP 0 TTLv-"''Jv m 57 HDL 

26 TKO 0 TTLv-"''Jv m 58 IUOP1 

27 IP 0 TTLvA;'Jv m 59 IUOPO 

28 S11 I TTLvA;'J[, 1!l\ 60 DCR2 

29 WGI I TTLvA;'Jv 1MO 61 MDL 

30 WDI I TTLv«JL- 1MQ 62 MCIN 

31 STEP I TTLv-"''JL- 1MQ 63 CM 

32 DIRI I TTLvA;'JL- 1MQ 64 PSC 

• ill!Jle'.liHH!l/Tesl Circuit 
Voo 

IP IDYR O. lµF 

s.1kn 
0 

CSA4.00MG;i:; 20pF 

Fig.1(a) 1'/r·:;7 7. 71 ~ /7'ieil!l)~~'.li::[iiillt} 

ftBHIR 

1/0 .Al:l:lfJlf~j.\'. 

I TTLv«JL-

I TTLv«JL-

I TTLv«Jv 

I TTLv«Jv 

I TTLv«Jv 

I TTLvA;'J[, 

I TTLv-"''Jv 

I TTLv«Jv 

I TTLv«JL-

- -

- -

- -

- -

I TTLvA;'Jv 

I ;., .1 :::. ·:; " 
0 TTLvA;'Jv 

0 TTLv«Jv 

0 TTLv«Jv 

TTLvA;'Jv 

0 TTLv-"''Jv 

0 TTLv«Jv 

0 TTLv«Jv 

I TTLv«Jv 

0 TTLvA;'Jv 

0 TTLv"<'Jv 

I TTLvA;'Jv 

I TTLv«Jv 

I TTLv-"''J[, 

I TTLv«Jv 

I TTLv-"''Jv 

I TTLvA;'J[, 

I TTLv«Jv 

BU9500K 

/JVl' ·; / 

!!lit 

1MQ 

1MQ 

1MQ 

1MO 

m 
1MQ 

1MO 

1MO 

1MQ 

-

-

-

-

1MQ 

m 
m 
m 
m 
m 
m 
m 
m 

1MQ 

m 
m 

1MO 

1MQ 

1MQ 

1MO 

1MQ 

1MO 

1MQ 
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O. lµF 

1 kHz <----+----1 ;!';, D ;;!, :J - :1 

Voo 

loo Ir- o :;::,lo _J~w 0 oa. 
:r: I- -~ > ~ 

0: 

0 0 
(f) z 
0 CJ 

5. lkO 

1.4V--l'-------l---~-----l----

RDl----'I 

t, 

RDO-----

,, ,, 
Tot= It, -i,i.li,-i,I 

-I------<----_,_ ___ _,__ 1.4V 

WD¢0----~· 

1, 

O. lµF 

BU9500K 

lKHz-------<(,. ~ ,. .r 
TH ( 

AOLK=TH+ TL XlOO %] 

TESTlili:T'lfL0)~11;1KHzJi/ilT'IJ' &l~rn!~ll\('1:!70 ·1 7 
O)~ilJitt) l::Fi'l 1,;~)1Jitt0)7D ·/ 71J'tti1Ji' n'.>, 

Fig.2 (b) a'ltraic7)JE:~ 

loolr-ozlo 
~~~~6~ 

a: 

Voo 

IL ROI ADO O.lµF 

lI 

CSA4 .OOMG 20pF 

I 

lz o 
0 z l(f) 
:2' .cJ' IO 

Fig.4 (a) READ DATA 31€7-7'1' v1')~1JJE:IEJ~ 

Voo 

lo 0 r 0 z lo ~~~go~ 
0: 

WDI WD~O 
O,lµF 

8 0 1-1Z 0 (f) (f) " o z 1cn 
0 0 :;: ::; CJ 0 

CSA4. OOMG 20pF 

1 
Fig.4 (c) WRITE DATA 31€-'T-7'1' v1')~~JE:IEJ~ 

---2.0V 

--0.BV 

Voo=5Vl' J:;cO).A:IJ t,.."(Jv0)11l{}l'i!Ji'F7 A t- Hrc •j[ 
L- < !lhi'Fo '-';: 1::, · 

1?~ ll!l6-1. 21:sc•Z. RDlO)l,.o"(J~~J:ocl:o~lE:L,RDO 
IJ'j[ L, < t±l tJ"' n '-';: l::o 

Fig.5 .A:tJ1\!l-1'5-
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LJ 

JL 
_n_ 

lI 

0 
() 

"' 0 

RESET 
\5 8 ~ 1~ :x: > 0 5: 

STEP 

TKD 
TK9' 

0 
0 () 0 

"' "' lcn z 0 0 0 0 

Fig.6 (a) .A.:t:J~J±2 iHIJ'.<ElBl~I\ 

looozlo _J~OQO... 
I I- > $: 

RESET 1kHz 

0 
() 0 0 

"' "' z 
0 0 " 

Fig.7 (a) .A.:t:J~J±3 iHU:<ElBl~l\Ll11 

Ir loo oz lo ~:i~go~ 
w 
a: 

i3 
8 I~ ~ lcn 

- " 0 

0 
0 
> 

0 
z 
" 

Voo 

DLS 

OUT PUT 

Voo 

O. lµF 

VoN 

IOH 

VoH 

Voo 

0.1µF 

Voo 

0.1µF 

ION 

STEP ---innrmrmnnnnr 

,::.-------+-'M 

RESET 

I kHz 

RD Nm 

Fig.6 (b) .A.t±l:t:JLl11 

Fig.7 (b) .A.t±l:t:JLl11 

W_J~OQO... Ir 10 o o z lo 
~ I I-> $: 
a: 

Voo 

1 O.lµF 

IL 

DLS 1----+--...,,,,.--i A 

~ !en 
" 0 

0 
0 
> 

0 
z 
" 

Voo 

10k0 

IOL 

2. 75V 

2 .25V 

4.0V 

-3.0V 

2.2V 

1.2V 

Vo 
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Voo 

lMO 

'-----ilDYR 

0 

s 
5.lkO 

CSA4.00MG I 20pF 

• IH'l=lltlf4 
(1) SPINDLE MOTOR(Table1, Fig.14~!!f!) 

r1A?l71'7~/1"~@ti~tt.Q~-;~To 

"~ 

Voo 

A 

O.ll'F 

1) J'('7-t!.-1"0)f;:.11)~:;:.; CINtMONO)AND~~-; 

@tif.fi'iJfi~~T o 

2) ~ - ; :i1" /1~~ (MON) l;I:, DS ~ LATCHT .Q ~ t ff 

RJfi~~To 

3) tJ i?. "J I- { >~~. f..J300ms~ - ; l@ti ~ tt, 

71'7~/1"a~-t?./;~/1"M~l~~.Q~tW 

RJfi~~To 

4) ~-;O)gjJi*, ]l:;k:~)MtJf~h.Qf;:.cV.>, f..1300ms 

00, Af77~-;0)~Slffl.Q~tWRJ~~To 

* 71' ·;1~/1"···71 A? IPJT'.iEO)fitlllr...i?. ·;1 1-T .Q ~ 

to 
* 1)~1'•J1'v- l-···•JA l-J"t!iilt;;I;~~. ~~ON 

*""7~fit~ll-77?00~~-?~, roCO)l-

7 •;t? tJ rJ /; 1-f.lt~tt.Q~ to 

'T "(.A 71Klbll•C7Htli 

BU9500K 

Voo 

lMO 

L,, 
'-----ilDYR 

.... lz o > o 
ozjuia:ui 
~oooa. 

5.lkO 

CSA4.00MG I20pF 

Fig.13 illlt!t'iliil2 lRIJ'.iEllH& 

Pin Name 110 Function 

MON I MOTOR ON ft~ 

MS O "H""t'MOTORl§ltiffRJ 

PSC 

MONf DSl'LATCH"t 7->:tl.g."L" 

CIN t MONO)ANDl''E-? f llilti ~ 

it 7-> :tl.g."L" 

7- 1' "I :\'-/1"~1:-t:-? f300msec 

l'lllllilfi~-tt{):tl.g."L" 

1~'7-1?·;1 l-Hr?ti!"H"'E-?g 

th~flll<PO)" ., l'a - l'ff.il 

Table 1 

RESET-.--------------.---

CIN, 

STEP -----------~~----
· ·iJS 

.. MON 
·MCIN 
CM 
MDL· ----.. ____ .--------
PUP 
PQO 
t.lS" 

Fig.14 

AC t-7-,-1' / 7.7 ~ 3 /t-$7-::Jb · -"Jv l

L;., ::,,7 o7At-7---:J·b · -"Jv i-

644 

DC-t-717.7~1t~ t--7.I' Jv 1-ns:t1-:J·b · A:.Jv i-
Ln/ I- /-"JL-1-

:r-ri....-7 i--n~ 
77~vAt-7T-"Jv 1-n~--:J·l. • -"Jv i-

7" -r v 7 i-1 r .:f- ~ ,. Jv • ¥ -v ·;1 / 

L 7 ::; r Jv • ¥,. ·;1 / 

RDHrn 
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(2) DISK CHANGE/ (INDEX) (Table 2, Fig.15~1!fi) 

71 A '7-tz "J t-~1::13fi"E-1IONFa~~I 1:1:11,, f;; IJ, 

T1A'7@til~l±ll,,t-~~?CT)A11-t-•1~~6~~ 

CT)tJCT)"'fTo li".%'1.:t, 1/¥·:1?A;t--Jr,f~l±l l,,t'ttf, 

3.51 /7~"'f1 /7·:1? A;t--Jr,CT)f.t\,\tJCT)l;t, "E-11 

J:: IJ 2'.CT)f~~ll±l 1,,t'f o 

~~ 

1) DS"'fDCI RESETT 6;: t tfR)'ljg"'fT 0 

2) CINCT)~Jll.:t, v A? "'ftnit~ 6;: t tfR)'ljg"'fT 0 

3)CINI 1"7'71A117t1,,T~Jf.IT6~~. 1!/i:tCT) 

~Jll.:t, Mt; 12> ti. n' 6 t ~ l::"H" t t.t 6 J::? 1::IDt'.iE 

I,,, DCRl::l.:t ~A 7.L.Cl ·y? I .A.ti. t 'to 

4)CSLl.:t, :t.r-tz·y t-1z/ACT)111 ~/71-9-~tTo 

80msecCT)/ili]#Jl"'f2001.1sr .. ii:t / :t •J / 7 AUTO LOAD 

~l.:t3msecCT)/iliJ#Jl"'f2001.1sr .. ii:t :...- :1 1J :..- 7 

* 1"7'71 A11:1···71 A?l1z·:1t-1,,T1"7'1Mt;6 

;: t 1::.J:: IJf~~l l±IT 0 

(DISK CHANGE) /INDEX (Table3, Fig.16~1!fi) 

~~ 

1) IPl±l:tJ 111~/7 l.:t, ~ll,~l::~~T 6;: t tfR)'ljg 

"'fT o 

2) 1/7·:1?.7.HJ(,.7.ljil.:t, 3.4-3.6ms"'f't 0 

(3) HEAD LOAD/(AUTO LOAD)(Table4, Fig.17, 18~1!fi) 

FDD l.:t, 71 A? t A. ·:1 I" 110-209 CT)J± :tJ "'filM I,,, 

READ/WRITEl!Jf'): lrrl.' * 't 0 ;: CT) f;; ~ 7 1 A? ~'(f 

A, ':I f"CT)~~tJfrRia1:: t.t I)* 't 0 READ/WRITEl!Jf'):l!i¥r .. i 

l~HH.:t, 7 1 .7. ? t A, ·:1 I" ll•'t f;; ~ CT)f~IHtU: A. ·:1 I" Cl -

l"tlffilt \,\\,\ * 't 0 

f.-:t.r-l::J::-?Tl.:t, .::U::"/ f"J(,"E-11CT)ON/OFF"'f~ 

JI I,, l\.'6 tJCT)tJifi> I) *'t 0 

~~ 

1) DRVO, DRV1CT)ij]it~l::J:: IJ, ~~I 111 :1.Xl.:t.J

v~111 :1CT)~ v.J 1 l"~ib#~~*'to 

2) A, ':I ~·Cl- l"CT)ffRJ*f* 

a)7 "I" ·:1:\=-/71!i¥CT)JJ.CT)"E-11IElfiP.H~CT)"E-11 IElfi~ 

1:::t.r 1z ·:1 t-tJf~ji'~ ti. Tl.'6~~o 

~7"1"~:\=-/71!i¥CT)JJ.CT)-=E-111EltiW~CT)"E-111Elti~ 

~1 /7 ·y? .7.l~J(,AtJf 2~.A.:tJ ~ tl.f;;~~o 
3) A. ·:1 I" Cl - t''l!i¥r .. i 1;1:, 33-36ms~ 'to 

4) RESETcp l.:t, HEAD LOAD~ v ./ 1 I" I H'7 -7' ·:1 

:1~!1:.CT)f~~:br"'f t To 

BU9500K 

Pin Name 1/0 Function 

DC 7J1z·;11-fftttJ•t\,gt"H"tf.i:IJf*~ 

"j"g 

CIN 7J 1z ·;1 1-1 ;....f~~ 
ocR oc1a~(}) 'J -1z ·;1 i- A. 11 "1 i..-"' 

JI-I"/ y 1- 'J '}j 

DCR2 DC1~~(}) IJ 1z '/ I- A 11 CJ- v"' 
)v I- IJ '}j 

C~ 0 ~1A'l~Wffl-tz;....~f~ti"t9Fa~ 

Table 2 

RESET 

GIN 

DOR 

DOR2 

DO 

OSL I I I I I I I I I I I I I I I I I I I I I I I I 

Fig.15 

Pin Name 110 Function 

IPD 1;....-T·:;'JA-tz;....~tJ•f,(})ltJvAA.11 

a-i..-«JvI ·:; Y t- 'Jn 
IDYR I IPl:l:l:h:$11 ~ ;....?~flffl CRtl~~T 

IP 0 1;....-T·;1'7Al~JvA:fl11Fa~ 

Table3 

IP 

Fig.16 

Pin Name 1/0 Function 

HLS A..71'171A'J~~~~?~g~· 

"L" 

HON 

HDL 0 l!i~l:$11:1: /~'7-7"·;1/~"H" 

CJ-:$1 IJ :$11/: A..·:; 1'7"·:;/ll\¥"H" 

Table 4 
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RESET 
MON 
DS 

!PD 
HLD 
HON 
HOL 

MS 

ROY 

Fig.17 IJ&51:$'17 

(HEAD LOAD)/ AUTO LOAD (Table5, Fig.19~~) 

!Iii':& 
1) HLDtf"H"OH:: ~, CINtf"H"l:f.i:'.Q * -c'l8lti [., *1" o 

2)CIN, HLDtiJ>"7·717-c', CMtf:A.1:J ~ tl..Q t, 
HLDtfOFFt:{i:'.Q * -c'l81,i [., *9 o 

RESET 
CIN 
WGI 
OS 
EJT 
CM 
HLO 
HOL 
HOM 
PCO 
MS --c.___/ L._J 

ERS 
WD10 

Fig.19 DC 'E-:$' ::i / ~ D-Jv 

(4) !NUSE LED (Table6, 7, Fig.20, 21, 22, 23~!!«) 

~.A 7 .t.l:flfl)l: ~ ti.t.:fi~i:i'O)FDDO)? !>J.littfi!ffl ~ti. 

"t ~' .Q FOO~ ff-9 =bO) -c'T 0 ~*9'i)t: ~;J:, C:. 0) LED#.i.iJ 

i:j:ll;J:71 .A? O)ji'IJltl;J:""(' ~ *-!! h.o 

~:& 

1) IUOPO, IUOP10)*!1:g.-ttt:J: IJ 4~UJiO)LED#.i.irt-

i'"~ =b ?-C~'*To 

RESET 
MON 
OS ___r-i 

IPD 
HLD 
HON 
HDL ___J1 n ~ 

CSL I I I I I 
PCO 
MS 
ROY 
IP 

Fig.18 [J - :$' IJ :$' 1 / 

Pin Name 

HLD 

HON 

HDL 

Pin Name 

IUOPO 

IUOP1 

DLSl±\1.J'E- I" 

I 

II 

m 
N 

646 RDNID 

BU9500K 

110 Function 

~~~1-~~~~~nQt7?71/ 

tt.i:•Ja-7'1 /?tf7..9- t-
o :;t- t-a- l"ffl7..7·;1/W)~fl ~24 

1±11.J 
0 :;t- t-a- l"ffl7..7·yHO)~ ~1A 

t:l:l1J 
DC'E-9:::J/ t-a-Ji;l:l:l1J "H"7 

?71/ 

~7..7A•&0>19I?l-S~ 1"7 

1 /~ v? 1- ~ n n'Q ti~O>htif'F 
Table 5 

Fig.20 IUOPO=L 
IUOPl=L 

Fig.21 IUOPO=H 
IUOPl=H 

110 Function 

~7..7A1 /9-7 I-7..J....1.J 
IN USE 

0 1"71 /~v? HEDO)~/? 1"7 
11~ 

~7..7A1'/9-7I-7..A1J 

DRIVE SELECT 

LED.~JH- l"~jR 

LED#.i.n-=e- i:~m 

Table 6 

IUOPO IUOP1 Function 

L L U-IH:~l.'f.:DStlNUt 
O)AND 

H L INU ~ DSO>:iLt> ""f IJ l' 
LATCH 

L H JI t!Hf~~l.'f.:DSQ)OR 
H H I t JI tO>OR 

Table 7 



OAIHUJJ IC/ICs for OA Applications 

(5) READY {Table8, Fig.24~"m 

T1A'7W7~~~/~c;nt-~W~~~&L,Tffl~~ 

't~*i~':®.Q;: t f\,\\,\:1;9 0 

~if~ 

1) 3.51 /7*1'=t 51/7*1'=t;(7'1 y(J);0.Q t;f. [., 

f*1J~1'8:1:9o 

2) 71 A '7 ~&;Jt300rpm(J)~.g-D2S" L" t [.,, 1 / 

7 "J '7 A J"\JvA :lif.!ilJtn20omsf!'i\Jl1' J... IJ trl'Glt .Qt 

RDYti "H"t: t;f. I):!: 9 o 

71 A'7~&;Jt360rpm(J)~.g-o2s" H" t L,, 1 / 

7 ·:; '7 A /"\Jv A f.iJ Jtn 1.f166msf¥Jl 1' J... •J trl'G It .Q t 

RDYt;t:"H"t:t;f.IJ :1:9o 

Fig.22 IUOPO=H 
IUOPl=H 

Fig.23 IUOPO=H 
IUOPl=H 

Pin Name 110 Function 

OIN 

IPO 

OS 

02S 

ROY 

RDY o .><-T-rrtfJ...11.:r-:;itf$::iEIEJ~t.,T 

~'.QI::~, 1'"71:7"i!v'7 t-~:hc~' 
.Ql::"H"l::Jd:.Q 

CIN;lfy '7 7 1" ·J' I:: id: :h ~f, CINJ7 '7 
7 -r ·J'~Hbi'F9 .Q 

Table 8 

I I I I I I I I I I I I I I 11 I 11 11 

Fig.24 

BU9500K 

(6) WRITE (Table9, Fig.25, 26~"~) 

•8~h(J)~~(J)3~~1~/~m~iR~L,:1:9o 

~;¥~ 

1) RWICi{~ffl9.Q~.g-

WRITE GATE:ll M l5 t;:. ~~ =t 10-20 µsr .. 9 2 µ5(/) '7 

i:J·:;?t.ftl:l1Jc;n:i:9o 

2) F717izv'7 1-c;nT\,'T, t-~:IJ~~~,=~& 

[.,z1,'T, 71t-7'i:J7?1-c;nz1,'-f, 71H" 

- I- :IJ~mJ1, 'Hi¥ L, :IJ>WRITE DAT Ai tl:lt.l L, :1:-t! /t, 0 

*::,,-?"'"''/Fi §B9(J):,,IJ /1f*-"*.Qt- i''(J)Z: 

t-r:·, Jjl{E(J)"'·:; F(J)1,,_g::_,,i;/:$i1l~tHl:~L,, 

-t (J):;i.;/J' 1'1J(.;J i i~~~'~;J[t,:· 't A 7 ·:; 7'f;3~ i ti:l 

[.,"' '/ "'"'* .Q 0 

*::,, 1) / 1f···jilijffii71 A '7 t:s1, 'T, f (J)71 A '7 (J)if 

1 FO, if 1 F 1 (J)IRJ-11~ "7 '/ '7 (/)"-:}' i::,, IJ / 

~· (:JllJi,S(o 

FDD(J)~.g-ti, --;J(J)::,, IJ /:$fl:~:*: 2 *(/)I- 7 ·:; 

'7 [.,;IJ>t;f.\,\o 

JtffiiFDD""(' ti, ::,, IJ / ~- t "7 ·:; '7 tilRJ l5:li!;l!i1'{~ 

mc;n, ••~t-7~'7tJll¥~Z:tW•~?~o 

(7) READ/(SIDE LATCH) {Table10, 11, Fig.27, 28~~) 

~h~h~*fi~(J)if~~~V:if1 FO,if1 F1 (J)f¥ffl1'9o 

~~ 

1) R/W IC:IJ>S(J)READ DATAfRDH:J...t.J L,, Z:nt: 

'f - I- i :IJ> 't T ti:l 1J [., :!: 9 o Z: n I: J: I} I"\ '7 - i? -

:7" t t;f.1):1:9 0 

1 v - A··, 7 1 Hi\', t - ~ w.1U¥, 1J i? ·:; Hif Ii 

READ DATAiti:lt.l L,:l;-t!/t,o 

2) READ DATAtl:lt.l ti, DS"t''f- t-:IJ~':IJ':IJ'?T\,' :!: 9 0 

Pin Name 110 Function 

RDI I READ DATA(J)J...t.JYi/iT-

RDO 0 READ DATA(J)ti:lt.JYi/iT-

Pin Name 1/0 

S11 

soo 
D2S 

0 

Table 10 

Function 

SIDEli!v".7 t-O)J,_1:J 0 SIDE10)1::~ 

"L" 

300rpm(J) I:: ~"L",360rpm(J) I:: ~"H" 

Table 11 

ftDHrn 647 
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Pin Name 1/0 Function 

WDI 

RWIC 

WDOO 

WD10 

RESET 
WPO 
OS 
MON 
GIN 

W010 

WOOO 

WP 

CSL 
MS 

ERS 

HOL 

STEP 

WGI 

WRITE DATAO),A.jJf~{}0 :li:TfJ 
I"/ ;J;fj~ 

R/W ICfft?~-:5- "H" 

0 RWIC="H"O)~-€;. WRITE DATAO) 

RWIC/\.O)l:l:l1Jf~{}("L"I ·:; ".JJ''J 'T 1 

'1) 
0 RWIC="H"O)~-€;. WRITE GATEO) 

RWIC/\.O)l:l:l1Jf~{} 

Table 9 

Fig.25 RWIC~ftffl9 {>~~ 

W010 L__j 

WOOO 

Fig.26 

RESET 

GIN l i--
MON ·r--
WGI 

OS 

ROI 

ROO fill fllUlll 
CSL 

Fig.27 

RESETU 

02S 

S10 

WP 

(READ) /SIDE LATCH 

1i¥~ 

BU9500K 

Fig.28 

1) D2SiW:j~.U ?>.:: c 1;:J: IJ, 2fi!lftOH:- 51 IEl~~I;: 

Mlit9?>.::c1Fi'iJfig'Z"9 o 

~~1Ftv?~~J:~, ~~T1A?~-~. /\.7 

FiW~~?>t.:lt'Z"~1 i-·o, ~1 t"10)RIW1f'Z"~ 

*90 
3) SOO A. S1 I ;If A JI.- - C' :±l tJ ~ ti, R/W IC 0) SIDE 

SELECT:±ltJl;:J..tJ ~ ti*9 0 RESET~!;!:, SOO, 

S1 O;Jtl;:"L" (HEADi SELECT[.,~~') C'9 0 

4) ;f- A ~ 1 v - A'i:j:l 1;1: S1 I ;If ii£ fl; [., 'l t SIDE:±l tJ t;J: W 

~~ 1't::f¥ffl ~ti* 9 0 

(8) ERASE (Table12, Fig.29, 30~00) 

~ff!lft0)1v-~~1~/7i~~[.,*9o 

iii¥~ 

1) 1 v - A' 511 ~ / 7 iii:~?> .:: c tJfC' ~ * 9 (MODE 

~OOlo 

~~t7~t/~c~~~1~/7l"71~/o7? 

~ H~:±l t.,*9 o 

3) WPt;J:, ~~~A~7"?71 7'c ~ IJ *9 o 

4) ERSfJfJ7?71 7 c ~{>O)t;I:, F717t v? ~ ~ 

ti l'.' ~"(;I. T 1 J"tJf A-:J l ts IJ, .::i:- 51 tJflEJ~ [., "( 

~'?lc~O)JJ.C'9o 

5) ~~OFF~O) :J. 717")1!1 [., t;J:, RESETt;: J: -::i -C~!I:. 

~ti*9o 

(9) STEP BUFFER (Table13~00) 

/\,7t"iff~0)~77?/\.~tiatt?>AT7~/7"E-51 

O)l!i1Jf2111~~ i :±l [., * 9 0 

iii¥~ 

1) 1"717tv? ~~ti'l~'t.i:°lttiliAT·y/HJl.-A 

l;l:~lt-:) It* tt /t,o 

2) RESETi:j:l:sl.t;J:, I) A ~ 7" I 7 - H~.:: [., f.: C ~, A 

T ·y /l~Jl.-A t;l:~lt-:)lt Stl.*tt/t,o 
3) *'A ~ 1 v-A'i:j:ll;:J..tJ a tit.: AT 'Y / l~)(,A i ~ 

lt-:)lt ?>.:: c tJfiiJfjgC'9 0 

4) PCOl;t, P/W:*O)l~'7-t-71;:f~tJti*9o 
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Pin Name 1/0 Function 

WP 

ERS 

71 t-:107? t--tz;.,-t:t.A.7J,"L"1'7 

{ t-:107? .. 

0 71 t-:107? Hll:1Jo "H"l'71 t
:107? t-DS""{'GATE 

0 1 v-A'l:IJ7J 0 "H"l'1 v-A'ONo R 

WIC= HO) t ~ lj}if& 

71 I-If- t-.A.7Jo "L"1'.~il>hff 

iiJ 
1"71:1-tzv? t-.A.:1Jo "L"1'1"71 
:;l'-tzv?t-

Table 12 

CIN I._ __ _. 
ERS 

STEP 

WGI 

OS 

ERS fL__j 

Pin Name 110 

STEP 

OS 

PCS 

Fig.29 

Fig.30 

Function 

STEP.A.no .iEftc'5 '2)0)/fJl-A'b? 

A? 1'~'.tR>iiJfili 

'Y-? nls;J t: ik:iEo "H"9i-Ji!i.1 'Y-?, 

"L"l*JJ!l 'Y-? 
1"71:1-tzv? H~~ 
lf'7-1?-:1t:fi'? t ~"H" 

Table 13 

BU9500K 

(10) INTERNAL STEP (Table14#00) 

STEP BUFFER I Pi!St'l~H: :::J / I- Cl - Jv G !!: To 

!!#ft 
1) 151JS1.i~tiUR<.'~ !l:T (MODE#OOlo 

~11-7~?f.A7~7'<.'*6at~~<.'~!l:T 

(MODE#!«i)0 

3) A'T·;i/v- 1-tf.E;lil:~:iE:<.'~!l:T(MODE#l!fi)o 

(11) PHASE CHANGE (Table15#00) 

~t1&mmw• ~.lfil'l'Ji.. A ra~l:l:l :n 1 m To 

!!#~ 

1) PH1A-PH2B(l)W•.t ~ 1' ~ /~l;t, AT "J 7''E-

~~11Jjij<l)J{1' ;f--71C(l)ffJij t~• GT~ IJ !!: To 

(12) RESTORE (Table16, Fig.31, 32#00) 

FDDfJf.ilON~, "-·;i Ft l-7·;i?OO!!:<.'~G, FDCi;*;J 

Cl) TRACK COUNTER I IJ 1? ·;i I-GT" ·;i Ffil:ll!i t tJ '7 / 

~t~f>-tt6lbf'Ft G!l:To 

!!#~ 

1) •J A 1- J"~(l)A 7 ·:i /v- 1- Ht~t!T 6 t.: tf<.' ~ 

!!: T (MODE #l«ilo 

2) IJA l-J7ml~.flTKD;lf"H"t.i:€>1ii;*;Jlil"'-~-? G!!: 

To GtJ•~, lfqliJ"-161-7·;1?~-?GTtTKD;IJ>' 

"L"l:t.;: €> t.i:tttl.li 1J A I- J"I 7- t G !!:To 

Pillil"'-16 I- 7 ·;i? ~ - ? T 6 i!1i l:TKD;IJ>'"L" t t.;: ti. 

~. ~-?T61.i~t~lil"~~T~-?G!l:To 

C:(l)t~, (i;*;Jli]"~-? Gf.:A7·;i:1'tkl+(112A 

7 ·;i 7') '=Jti GT t TKD;IJ>'"H" t t.;: ~ t.;: It ti.~ IJ A 1-

7" I 7- t G:l:To 

(13) TRACK COUNTER (Table17, Fig.33, 34#l!fi) 

I- 7 ·;i ?CT.>:ft~lil (001- 7 ·;i ?l t~l:l:l Gt.: •J, 1- 7 ·;i? 

CT.>tk I tJ ? ;... 1- GT JJl.(£" ·;i F ;IJ>' t: CT.>fil:lll 1: ~ 6 tJ• I .?j!ljglJ 

G!l:To 

!!#ft 
1) I- 7 ·;i? tJ rJ /~I: J: IJ, ~i;*;Jli] I- 7 •;i? J: IJ i;*;)1JJ 

"CT.>~-? Hihl:.<.'~ !!:To 

~GnfJfJ7?f1~tt.i:61-77?ftU«l-77?W 

J:<.'To 

Pin Name 1/0 Function 

Table 14 
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Pin Name 1/0 Function 

PH1A 0 liillfil'1:11:1ltl 
PH1B 0 .. 
PH2A 0 .. 
PH2B 0 .. 
PUPS 0 7.7 "; l:::'/~'E-91~'7-J' ·:; :fffll:ll 

ti 
NKS 1-2ml!f!lbQ)t;.g."L"1:9{> t, ;,,-

'71b1'1't:t.i:bb&tJ•1:9{l'E- t'tf.i:{l 

Table 15 

Pin Name 1/0 Function 

TKO t-7 ·:; -700-t? /if .A.ti 
POR IJ i? ·:; t-~I: IJ A t-1"t:fi? t i!"H" 

t99 

Table 16 

RESET 
TKD ----------------

POR 
PUP 
PH1A ___ __. 
PH2A 
PH18 
PH28 
TKLO 
TKO 

Fig.31 

RESET~•---------~-----

TKD 
POR 
PUP 

PH1A ~r----~L_J.-----

PH28 
TKLO -~_._ .......... __._.._.._._._ ____ _._ ......... ......_'-'--' 

TKO' 

Fig.32 

.Pin Name 1/0 Function 

TKO 0 t-7·:;'7001:"-·:; t'tJf;t)IJ, ti•? r 

OS 

TSO 

717-t?v-7 t-~tl.H'9t~"H"t 
f,j:{l 

1'711'-t?v-7 t-.A.tl 
Max.BO t- 7 ·:; '7 Otilii) Q)flltliQ) ti 
Q)tj:"H"t99 

GTX O 7.1·:;771'Jv9;t)9~'tj:, •i!l2,h 

·~lt!Jillffll:lltl 

Table 17 

BU9500K 

RESET 

STEP I 1111111111111111111111111111111111111111111111 
DIRI _II fl__ 

TKO 

GTX i._ ___________ n_r 

Fig.33 

RESET 
WGI -------------~ 
DIRI 
STEP ,_,.----~u~--~u·--------, 
TKD 
PH1A J1L ______ _r-------,~ 
PH2A 
PH18 ~~=====---L__ _____ ....Jr-'L..J 

PH28 
TKLO 
TKO _Jl.________ L-..JL 

PUP -, ~--------~ 

WP 
MS 
CSL 

Fig.34 

(14) POWER CONTROL (Table1B#ml 

~~ 

1) iz ·;1 t- •J :.- '111i¥r.IH!, 14ms't"'"t o 

2) PUPO)l±lfH- l"t;4'.J!'t"'~ :l:T (MODE#mlo 

(15) MODE (1) (Table19-22#ml 

DRVO="H"" ';I l"IJ- !"~lb IJ-:iZ IJ :iZ 17' 

DRV1="H" 

(16) MODE (2) (Table23-25, Fig.35#ml 

DRVO="H" :t- I- IJ -1fl!tb DC'l::- :iZ :::J / I- IJ - Jll 

DRV1="L" 

650 RDHrn 



OAl!fim IC/ICs for OA Applications 

Pin Name 1/0 Function 

PUP 0 

Table 1S 

TSO 
IJ A t-J7~0) 1 t-7·,'7HiJ ~ ll6 MJJl&l1Ji\: 

PUPi::l:l:fJ fti*!~ t- 7 ., '7 
.A'T·J/v-t- .A7-·J/J!IJ .A'T·J/v-t- 'E-1" P.L.1:.0) :/- '7ffiiJ 

"H" 4msec 2.A7-·J/ - 2~!! II OK 

"L" Sm sec 2.:;i;7.,/ 3.0msec 2m II OK 

Table 19 

025 

UH" 'E- :)I ilGlh~raitiSOOmsecP.L.I:. t t.i: 9lllni 'E- :ll llil~lk 360rpm 

"L" ,, P.1 ""F ,, ,, 300rp m 

Table 20 

-fv-.A':)l-(:i;/7 (µS) 

025 TSO .A'T ., /1rn • .:;i;}..:fJj~UlO) 
/1) -( v-.];':)l-( :i; ;_,7 ;f-.:;i;t-11.---.:;i;':>r1::;;_,7 

/1) -f v-.7;':)1-( :i; /7 
11 t2 

"H" "L" 160-1SO 520-540 11 + (2920-2940) 

"H" uln 160-180 520-540 t1 + (5800-5820) 

"L" "H" 360-3SO 920-940 t1 + (2920-2940) 

"L" "L" 360-3SO 920-940 t1 + (5S00-5S20) 

Table 21 

PUPt±l:fJ'E- I" PCS PSC ii liE 

"L" "L" 'E-:)lll!l~~"H" 

"L" "H" '*'l:"H" 
I 

"H" "L" 'E-:)IO)jlGIJJ~O)hl~('E-:)llliJ~W 

"H" "H" t - :)I ~ti~P.l;i~"H" 

II Don't Care :/-'7i:f:l~tfi? i'- 1) /?i:f:l 

Table 22 

TSO 
IJ A t- J7P;l0) 1 t-7·J'71fiiJ I*! ll6 MJJ!i&1Ji\: 

PUPtfj:tJ fii*!~ t- 7 ., '7 
.A'T·J/v- t- .A7-·J/J!IJ .A7-·;1/v- t- 'E-1" PLl::O) :/-'7ffiiJ 

"H" 4msec 2.A7-·J/ 1.5msec 1-2m II OK 

"L" 8msec 2.A7-·;1/ 3.0msec 1-2m II OK 

Table 23 

025 

"H" 

"L" 

Table 24 

RDHIR 

BU9500K 
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D2S 

"H" 

"H" 

"L" 

"L" 

i1ESEi 
STEP 
TKO 

T80 

"H" 

"L" 

"H" 

"L" 

1v-::(:$l1:;./7 (11s) 

7' 1J1v-A'5'1:;./7 *'Al-1v-A'5'1:;./7 
t1 t2 

160-180 520-540 

160-180 520-540 

360-380 920-940 

360-380 920-940 

Table25 

TKLO ~--'--'-----------'---'-~ 
TKO 
PUP 
PHlA 
PH2A 
PHlB 

PH2B ---' '------------' '---

Fig.35 

(17) MODE (3) (Table26-28~~) 

DRVO=L "-";!"Cl- F!5UJJ ./-~JL-91/ 

DRV1=H 

T80 
IJ A 1-7~0) 1 l-7·:;7t1iiJ r-Jll!l 

liJjj~1J~ AT·:;:tv-" AT ·:;/)!I) AT·:;:tv-" 

"H" 4ms 1 AT·:;:t - 2 ffi 
"L" 8ms 2AT·:;:1 3.0ms 2 ffi 

Table 26 

D2S 

"H" 

Table 27 

1v-A'5'1 :;./7 ( µs) 

D2S T80 
:t•J 1v-A'5'1:;. /·'.1' *'Al-1v-A'5'1:;./7 

t1 t2 

"H" "H" 360-380 920-940 

"H" "L" 360-380 920-940 

"L" "H" 400-420 1040-1060 

"L" "L" 400-420 1040-1060 

Table 28 

AT·:; /!~JvAA:hitiftt'O) 
:t•J 1v-A'5'1:;. /7 

t1 + (5800-5820) 

t 1 + (5800-5820) 

t1 + ( 5800-5820) 

11 + ( 5800-5820) 

PUPtf:j:IJ ~i*Jp.lj 1-'.7':; 7 
'E- ~· P)J:O) ~-?f-FOJ 

I OK 

I OK 

AT·:; :;l'HJvA.A:IJitifttO) 
:t•J 1v-A'5'1:;. /7 

t1 + (2920-2940) 

h + (5800-5820) 

t1 + (2920-2940) 

t1 + (5800-5820) 

652 RDHRI 
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(18) MODE (4) (Table29-31~ftfi) 

DRVO=L :t- 1-0-~~IJJ DCi:-'.Sl:::J/ l-O-JL

DRV1=L 

TSO 
IJ At- J711(j0) 1 t-7·:1?~fiiJ l*llll! 

D11JfiS1.Ji.\'. 
A7":1/v-t- A7-·:1/~IJ A7-·:1/v- t-

UH" 8ms 2A7-·:17' 3ms 2m 

"L" ams 2A7-·:17' 3ms 2m 

Table 29 

D2S 

PUP:±l:tJ ftl*ll!I t- 7 ':I ? 

'E- I' J:.1..tO)~-?iliiJ' 

II OK 

II OK 

"H" 

"L" 

'E-:$lli!llJll(jrdJtiBOOms J:.1..tct.i>~IHI 'E-:$ll§lfift 360rpm 

" J:XF <- <- 300rpm 

Table 30 

1v-X9·n.:..-7 (1.1s) 

028 TSO AT ·:1 /IVL•AA1Jili:J:O) 
/IJ 1 v-;;(:$11 ~ /7 ;f.'A t-1v-X:$l1 ~:..-7 

t1 t2 /'J1v-::i:91~:..-7 

UH" "H" 160-180 520-540 t 1 + ( 5800-5S20) 

"H" "L" 160-1SO 520-540 t 1 + ( 5800-5S20) 

UL" "H" 360-380 920-940 11 + (5800-5820) 

"L" "L" 360-3SO 920-940 11 + (5S00-5820) 

Table 31 

RDHRI 

BU9500K 
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'"" "'' ~ 
i.i: E 
0 "' 0 ;:;,, 
Ill 

"' .. Ill 
()~ 0 
- Ill -"' 

0 
0 

Ill 

Fig.36 5.251 /f-FDDliDFIJ@JMl1!) 

654 RDHm 
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$ " :t " * "" "" 
:::i;., t-a-7,ElllC BU9500K 
IJ- F 171 t-,ElllC BA6580DK 
2 .A.:fJNAND(7438;ff:!Mj) BA6268 
3 illfil-T-v:f .iv- 9 BA17805 
t-7/~A97"v1 TA6270AF 

t-7;.,:;/A:9 2SA825 
2SA934 

7:;;-1-7 DTC114EA 

LED SLB-22 

Dip SW 8pinX 2 

~tlH CSA4,00MG 
MURATA t!lMJo'I. 

:$1'1:t- F 1SS133 

i'iJ'.£:1ftttff RVG0911V304-7-503M 
MURATA ;ff:!Mj.,"1, 

7- =i-'J ::J 1 )(, RC-875-561 K 
SUMIDA t§MJ.,"1, 

.i!R~$:nlffttt R20 100 
1/4W 1.ko 

10kO 
15k0 
16k0 
1800 

200kO 
2200 

2.2kO 
2.4k0 
2.7k0 
3300 
3.3kO 
5.1k0 
5.6k0 
6200 
7500 

~M::i>r>-tt 50V 470µF 
16V 10 µF 
16V 1QOµF 

;j<IJ IA'j-J(, 71 J(,.b.::J ;.,7;.,ij- 50V O.D1 µ F 
0.047µF 

0.1 µF 

~7~·:;'J::J/7/if 50V 20pF 
100pF 
220pF 
270pF 

1000pF 
4700pF 

Table 32 

RDHm 

~a -% 
IC 

Q 

Q 

LED 

DIP SW 

x 

D 

VR 

L 

R 

c 

c 

c 

BU9500K 

llil m * -15-

1 
2 

3' 7 
4 
5 

1 
2, 7, 8 

3' 4, 5, 6, 9 

1 ' 2 

1 ' 2 

1 

1 ' 2, 3 

1 

1 ' 2' 3 

14 
21, 22, 32, 33, 34, 35 
15, 19, 20 
11, 12, 13 
9 
16, 26 
24 
1 
23, 27, 28 
10 
7 
8 
2, 29, 30, 31 
25 
5, 6 
3, 4 
17, 18 

22 
6, 23 
11, 17, 21 

16 
4, 5' 9' 10 
14, 15, 18, 20 

19 
7 
8 
12, 13 

2' 3 
1 
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~I I 
0 
U') 
O') 

::> m 

0 c 
0 

~ 
a. 
c. 

<C 

~ ... 
.2 
0 

(.) 

' (.) -
BE 

I 
<C 
0 

L 
m: ·:::: l2ll 
~ !t.. ,\ 
*I I * % ('\ • 

1r -, 
012 p~ 270pF 

R17 ~On r~ 013 27pF 

"- " 0 L2 g .Lg~"~ ~ :il R21 1kn R22 1kn 12 ""' ~ T ~ ~ ~ r-.. -NI'- -/IN- 016 Q 
M tt <D ~ ---n- -n- 11 0 
o 1'.. 015 0. lµF ~ ~ .! ~ O.OlµF 0 .10 

L3 "-1 ~1 ~ 1.... g 
~ ~ ~1! --II-- >: · \!! Qvcc• 

R2 3.3k!l o To :T 014 O. lµF "'5.6k!l a: ~I ~1 AG Q Q 
-..Ml- o I I --.Ml- 5.6k!l :::; ~ = 0 EG 

02 1000pF "- I I RS __,.,,._ c • 8 0 
-U- §+f; ~I ~I RG 1CS ! : 0 7 

Ll • : : R7 2.7k!l a .. e 6 0 ~ 2.4kfl I I ---,/o/11-- > I C) D 5 
4700pF R10 ....,,,.._ llA8288 Iii g 
-If- R14 __,,,,.__ JP7 1 8 OM OHDN 

c1 ~:n 1~ ,~~ .r::J:: --~~-llJ~s 09 :o ;I QQHDL 

r-. --II-- 1 I j 33 ~ f f j C') ~ TK LO 

~ 0.047µF 0.047PF ~.;----34 a:: 5 s = I 07 c 0 
U.. EJT 09 -----, -JN- ti ~ • .2' --o 'I-- llt 1 OIPSW2 C 0 CSL 

- 8- g __ J_11_A9 K16 .,. -. :: -+E 2BSA934 
R13 15k!l1~ :;=: 52 !Cl 64 ..,. 021 -JW-- ~ 
"""';;;.i:-~.i:- --J1_2_ I s1r------,1e:go- R27 t cii 

oL....oi::.... R15 10k0 I I D -Ml-- ~ ·-
11'1 ([if\ ~ I I N R31 0 LL 

0 R1215k0\J'::::V D -Ml'- = I I I M + 

~ "~sk!l _ ~~~ J. ih "ll I ! ~ '~li"a;-~oi~ ii :e Lg 0 .. ll; 1 f .. T'-: I I , ______ J 11 0 = '-----'Q a: f~ .. a: 8 ° I BU9500K I R35 4 • = ~ IL I 19 R32 --- __,.,,._ 0 
.... ..... • JP1 0 I 33 ------...J 3 
.... z 5 J6 ft----- 32 20 -NV'- ~ 

10(}J4F 1e:J3 
- "293.3k!l 1 > · llA8288 I 019 Si 1 ~ 

--- J2 J3 103 "l g I R28 2. 2k!l VRI >: 

~Ds-:c~ c\;: CJ __ _!~2 __ 9 ~ 8 ;~ $~;.fQ"3~ :~~Pog~ 

+sv Q Jl 01Psw1 1 --- · I yp ~ ~ T 0 

0 --- --- 20pF a:: -#J- o +l2V ~olll --- Q8 +-fl- INDEX 
1 0 CNl J4 8 OE 

oNoQ w 2 34 2SA934 023 10µF Qc1N 

&l~ $ ~ 1 33 --".iP3-- 0 0 

m: IH l2ll 
~ !t.. llli * I liW * % 11[1 • 

N = --JP4-- --= MS WPD _J 

E z 
I 

co 
U') 
co 
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5100 5100 

FG 

:J 1 Jl.>11---------' 

::i-< 1i,.21------------' 

Fig.39 

US2t8 U82t8 

Fig.40 

• •~tro!MttdUl/Electrical Charactristic Curves 

100 
~-Voo 5V Ta 25'C 

100 
~Voo 5V Ta 25'C 

+11-
C=lOOOpF 

lL 
C=lOOOpF 

10 J 10 JL 
C=lOOpF-II / v 

12 C=lOOpF 17 .I v v 

~ 
3 
~ 

1. 0 

1 
3 
~ 

1. 0 

~ 

v 

0. 1 0. 1 
100 lk 10k 100k TM 100 lk 10k 100k lM 

RESISTOR: R (O) RESISTOR: R (a) 

Fig.41 T, -C and R (TDFR91' ~ / ?lai!JH;¥1i Fig.42 T2-Cand R(RDPR91' ~:.--?.a!m)~tt 

ftDHIR 657 
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, 658 

10 
~Yoo SV Ta=25'0 

JI ,O=O. lµF 

1.0 z 
0 0. OlµF 

JI 

0.1 lL lL 
O=O.OOlµF 

vf 1! llllll Ull 
Ulill Jl 

lk 10k 100k lM 

RESISTOR: R (O) 

Fig.43 T 3 -Cand R(IDYR91 ~;...~tal!IH~tt 

0. 5 

0.4 

o; 0. 3 
3 
; 
~ 

0. 2 

0. 1 

4.0 

O=lOOpF R=l .BkO 1'=roJ 

1:::-- .L Li-20·0-t--

v T/=-4cl·o 

Ta=?6o'o 

4. 5 5.0 5.5 6.0 6. 5 
SUPPLY VOLTAGE: Voo(V) 

11 1-r""-=i-r~==+=t"~·:60·0 
o; 

~ ""1--t---j-.....,1--1..-":.::.•:;=40'0 
~ 101--r--t---t;;:;;:;+::::j:==::l:===tl_1 

Ta=20'0 

Ta=O'O 

4.5 5.0 5.5 6.0 
SUPPLY VOLTAGE: Vcc(V) 

RDNrR 

BU9500K 

2. 0 ,----,--.--.-----,---,...--,--.----, 
O=lOOpF R=l2k0 

1. 9 t--t--t--+----ir----t----t--t---1 

Ta=O'O 

o; 

~ 1.Bt------t=""":"'k:---t--"l~:;rl---t--t--1 
..= 

3 . 
' 

1. 7 

4.5 5.0 5.5 6.0 
SUPPLY VOLTAGE: Yoo (V) 

~ 1. 46 f---+---+-+--+----1- ~:+--+-t--i 

1.42 ~-'-~-~--'-~-~~-'---'--
4.0 

5.0 

4. 0 

.., 3.0 

.5. . 
' 
~ 

2.0 

1.0 

4. 0 

4.5 5.0 5.5 6.0 6.5 
SUPPLY VOLTAGE: Voo (V) 

O=O. lµF R=50k0 1 Ta=~O'.O 
Ta=~·o 1 

l T~=O'O 
Tal2b·o 

~5 ~o ~5 6.o &5 
SUPPLY VOLTAGE: Voo(V) 

I' 
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54~~---,-~------

b-. _12 =60'C 

51f---+---+--l------+-+------l--l-----j 

4. 5 5. 0 5. 5 6.0 

SUPPLY VOLTAGE: Voo(V) 

4.5 5.0 5.5 6.0 
SUPPLY VOLTAGE: Voo(V) 

f-

~ 6 
a: 
a: 
::J 
0 

>- 4 1-----1-----+--l--+---+----l-+--+-----+---
_J 
a. 
a. 
::J 
(/) 

1-----1---t---l--t---+-----I-+- +- +--

4. 0 4. 5 5. 0 5. 5 6.0 6. 5 

SUPPLY VOLTAGE: Voo(V) 

RD Nm 

BU9500K 

3.99 -------------

N 
:r: 
2 

Ta O'C 

i----.: -i--+-_ Ta ,20°C 
t--._ t--+-- Ta =40°C 

~I, 
1----+-----+----1-1+,---+ ----1~ Ta=60 C 

I 1 I 

3. 98 L....--+----+----l_+--__L----1-+--....L.___l.__J 

<{ 
E 

0 
.Q 

4. 0 4.5 5.0 5.5 6.0 6. 5 
SUPPLY VOLTAGE: Voo(V) 

io---~------1---,-----(~---=---oI---,c-

1 TTJ T, 
, ~Ta=20C 

~ 1--- -·l----+--+1---:;;-__,.£-..~~::___+-+--~ 

~! 

4. 0 4. 5 5. 0 5. 5 6.0 

SUPPLY VOLTAGE: Voo(V) 

Fig.52 IEl~MUt1 --- ~iiit~l±1:\''t1 

6. 5 
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• 4':& 

1) VcE(sat) :lfffh'o 
2) "'!;- 9 1''51 :;fl'Jl :f IJ '/ ~IEJ~:/fffjl,sX ~'\'T~ 'o 
3) -tz ·;i t- <7)1M!Ht, ~1~~1t:lf~~ €> tt 7a> o 

4) 1'1'·;117"-:ht., MF20pin<7)1J\!.W1.'<67a> 0 

•m~ 

.:i;-11~HJJIEI~, './ v.11 l"~Hb 

• *m'1"$i~/Dimension (Unit : mm) 

12. 5±•. 3 

• i@Mfi:*~*&/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

l!:i.!1.~E£ VcEO 25 

ff!gfii~ pd 800 * 
lbf'FiJili:fBll!l Topr -25-75 

flH'fiJili:fBll!l Tstg -55-150 

I~ '"J 9 • "(-::zr~i~E£ VEBO 5 

:::i v-7 9l!:iJlt le 1.5 

• tl~fr.J4'tt/Electrical Characteristics (Ta=25"C) 

Parameter Symbol Min. Typ. 

:::i i..--7 9, I ~ '"/ 9 l!ilfj;'.l!;E£ VcEO 25 -
:::i i..--7 9, "(-;;(. l!ilfj;'.•E£ Vceo 25 -

I~ ·;.i9, '°" - ::Z l!ilij;'.tS: VEBO 5 -

::J v -7 9 [., '(' mi~S: lceo - -

I ~ ·;.i 9 [., '(' f1i•E£ IEBO - -

:::i v-7 9, I~ ., 9 iMa•a: 
V CE (sat) - 0.17 

(NPN) 

:::i v-7 9, I ~ ·;.i 9 r.l,;fa~E£ 
VcE (sat) - 0.2 

(PNP) 

iRiJlt~iJltitlili$ 
hFE - 400 

(NPN) 

iRiJlt~iJltitlli$ 
hFE - 200 

(PNP) 

660 RDNID 

Unit 

v 
mW 

·c 
·c 
v 
A 

Max. 

-

-

-

1 

1 

-

-

-

-

z 
a. 
z 

N z 
a. 
z 

""' z 
a. 
z 

.., 
z 
a. 
z 

Unit 

v 
v 
v 
µA 

µA 

v 

v 

-

-

BU9500K 

TA6270AF 

L_---111 

Conditions 

le =;1mA 

le =50µA 

IE =50µA 

Vce=20V 

VEB =4V 

I c /I e=0.5A/5mA 

I c /le=0.5A/5mA 

VcE /lc=3V/100mA 

VcE /lc=3V/100mA ii : PNP~;t-?a'~ 
~-Iii§ 
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BA6470FP FDD At"/ I'' Jlf .:e - ~ I'' 71' /'\ 
Motor Driver for FDD Spindle 

BA6470FP Ii, FDD .A I::"/ FJld:-$1~DilJlH:~~~ ti. 

f;:.1 7-·;1/IC Z'9o 7'V'$1Jv-tt-;f-'l*lit, =~~3ti~.A1 

·y'T/1'~i1rn~F'.711":J:I), IC1fliZ', -t-$10)~~ 

ibtililJfatl:lfi:il~H: ~ IJ ;1:9 o IC fJf1MV~·;1 Jr-V'Z-90) 

z-~ ·;1 t-0)1J,mi_11::1J,..~n.;1:9 o 

BA6470FP is a 1-chip IC developed for driving FDD 
spindle motor. 

·~:lit 
1) ~ti~, FG 7' / 1', iiD? D .A 71 7? $1, ~Jl7 

1.A?~~*-$1, ~*~• I'.7-7'//~S-~7 

v· $1 Jv-tt-;f-'191~1*lilo 

2) ;:;. 1 ·;1 7 ;...- ? t±I :t.rn~o 
3) t±l:tJ~mI~t±l~~1H.to 

4) ifilJtalJ'Sil (4.2 - 6.0V), H'7-J'.lB (4.2 - 13.3V) t ~ 

)!\~~Ht Sn~o 

5) AAl!lH'flil91~~H;i;Jilo 

•Features 

1) The IC incorporates a digital servo circuit consisting 
of an oscillator, FG amplifier, zero cross detector, 
speed discriminator, integrator and an error ampli
fier. 

2) Switching output system 
3) Output current detection feedback system 
4) Control unit (4.2-6.0 V) and power unit (4.2-13.3 

V) are separable from the switching regulator. 
5) Builtin heat shielding ciruit 

•m~ 
FOO 

• Application 
FDO 

• ~Hf~'tj-$1~/Dimensions (Unit : mm) 

13 

naNrn 

BA6470FP 

0 
A 

0.3±0.1 ti 
-tr ff 

~ 
m 

I 
F 
D 
D 
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• ~M:fi:7'~~/ Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits 

mtJa~a:: Vee 7 

~Pl.Jn~EE VM 13.5 

~-gti:i;t: pd 1500*' 

ibf'i').ffi\Jifl!f!il Topr -20-+75 

flifff:i.ffi\Jifl!lal Tstg -55-+125 

l±l:IJ~)Jit lour 1000 

*1 :lf7AI;J<''f:,O~;j& 90mmX50mmX1.6mml~.fflll;j 
Ta=25°C ))LtlJ:15mW/°C l'ffilJG 

Unit 

v 
v 
mW 

"C 

"C 

mA 

• 'l!l:~tr.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=SV, VM=5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

ibft~EEfl!llll Vee 4.2 - 6.0 v 
ibft~EEfl! WJ VM 4.2 - 13.3 v 
l!il~".l!:mt Ice - 22 32 mA l±l:IJ OFF ~i\' 

>F-Jv .A:IJFiilt!l.A:IJfl!WJ VHB 1.5 - Vcc-1.2 v 
>F-Jv .A:IJ7!ib.A1Jfl!llil VHIN 80 - - mV 

t\-1 v-"''Jvl:f:l:IJ~fn~JI VoH - 0.90 1.10 v 10 u1=350mA 

CJ- v-"''Jvl:f:l:IJiMn~/I VoL - 0.28 0.45 v .. 
SS ilili'f ON ~/Ifl!OO VssoN 0 - 2 v 
FG 7";/j' If -1 / GFG 40 42 44 dB 

-tt'CJ? CJ .A 7 1' 7'? :$1 
VFG min 2.5 - - mVp-p FG 7" / :1 A :IJffUl .A:IJJii1j1[,-A;'J(, 

it'CJ 7 CJ .A 7 1' 7' 7 :$1 
VFG NM - 0.5 mVp-p FG 7"//.A1Jlt$ ,/ -1 ':J::"'l - :; ..._, 

-

SC ili/i'f CJ - t,-A(Jv ".11:/Ifi!Wl VscL 0 - 1.0 v 
sc ilili'f ;: ~ Jv v -"''Jv ".11:/Ifl!WJ VscM 1.5 - 3.0 v 
SC ili/i'f I\-{ v-"''Jv ".11:/Ifl!llil VscH 3.5 - 5.0 v 
~~n~tUJilttt lose - - 600 kHz 

~~n~~•~li .ifosc -0.2 0 +0.2 % *1 

!Ill T 1' A 7 IJ ~llHJi!Mtt 1 fo1s1 - 300 - Hz ~~n : 460.8kHz SC=L 

llll71' A 7 1) ~ltllJi!fJilttt 2 fo1s2 - 600 - Hz ~~n: 460.8kHz SC=M 

!Ill T 1' A 7 IJ ~)tJJJi!fJilttt 3 fo1s3 - 360 - Hz ~~n : 460.8kHz SC=H 

1Jv/!-IJ2:·;;:$1~/I VcL 300 380 480 mV RNF=0.68Q 
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• JiOJD91.1/ Application Example 

Fig.1 

• tl~rr.J~1~Ubal/Electrical Characteristic Curves 

2.0 

~ ~ 
iii 

> 1.5 • > 
w 
C!l 
<( 
r-
_J 
0 1.0 > 
z 
0 
F 
<( 
a: 
::J 

~ 
Cf) 

w 
C!l 
<( 

~ 
0 
> 
z 
0 
F 
<( 
a: 
::J 

~ 
Cf) 

OUTPUT CURRENT : 10 (A) 

ftDNm 

Vee 

Vee 
-1.5 

Vee 
-2.0 

0 

Fig.3 

BA6470FP 

0.2 0.4 0.6 0.8 1.0 

OUTPUT CURRENT : 10 (A) 

lft1Jf.i~ "H" fl~-l:l:l:t:Jfl)lff~tt 
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600 
Vcc=V.=5.0V 

> 

~ 
~ 

w 400 

" ~ 
~ 

J 
200 

\ 
0 1.8 2.0 2.2 2.4 2.6 2.8 3 0 

ERROR AMP INPUT (V) 

Fig.4 RNFYllH·t/.I-I 7 - 7';., 7' A :t.J~l.I~~tt 

• llJfl:ml,ljij 
(1) *-Jv.A.:t.JC:l:i:\:tr~l±i.ii.ffi 

*-Jv.A.:t.J~J± C: l:i:\:t.J~J±O)i.ii.ffimlffiti Fig.5 0) J:? 1: ~ 

-:iT~'*9o 

Wour 

(5pin) l--+-1--+-""""'"""I--+-+-

Fig.5 

(2) J.l.ll-tt-;f-

7:J 11 Jvif-;f-I J;l;,Jil [., T~'*9 o FG ~5JUH~t/ifi0) 

~tli~•~1oo~~~t.,~~-~~~ma~~J:?~ 

PWMR~L,H't9o 

1) ~t/ifi (7, Spin) J.iJl7' 1A? 1J ~ ;?- -110)? i::J "J? 

1-:>< IJ*9o ~:k600kHz t1'1iil.Jf'F[.,t9o Jitfflff~O) 

J:? 1: i! 7 ~ ·:;? tliti=f C: C 1-:> It T < t!!. a~ 'o t t.:9~ 

llil? i::i ·:;? C1.>ifi~.A.:1:J ti RJliE1'9 o 

2) A 1:::·- ~"l;JJ~.:Uilff (10pin) SC Yili=f~m:J:-:i T~ 

~0):1J ');.... 1-~ifRtJ I)* 9 0 

BA6470FP 

SC Ylli'f'!il.I j]rj/ 1--ft ~jjJ!l~ti: 460.SkHz ~Q) FG Q)lllJJlljJ!l~ti: 

L( OV-1.0V) 1536 300Hz 

M(1.5V- 3.0V) 768 600Hz 

H(3.5V- 5.0V) 1280 360Hz 

openO) C: ~Ii VCC/2 C: ~ I) M ~~ c.~ [; 1' 9 o 

3) J.l.ll 7 1 :A? IJ ~ :?- ~ 11 ( 16pin) PWM Rlli~-% I 

16pin tJ> €> l:i:\:t.J [., t 9 (Fig.6)0 

(3) :A11- 1-/:A I- ·:;/Yi/i=f (1pin) 

t - 9 0) ON/ OFF •liE1' 9 o 2V ~JT1' ON l.,3V ~1..t 1' 

OFF L,t9o 

(4) FG 7"/7' (12, 13, 14pin) 

'E-11 tJ> i?:i FG i~-% I :ttilfi [., t 9 o If 1 /ti IC J;l;,JJlBO)t.lt 

:tfi:J:l:1'~/JI.> €> tL c S IJ, 42dB (Typ.) 1'9 o :ttiiNJl [., tdl 
C1.>m-%UICJ;l;,J$1'~1~~J-.@~l~-:iTJ.l.ll-T1:A? 

iJ ~:?--11-".A.:1:Jant9o 

(5) 71Jv11J7;....7' ( 15, 17pin) ~ifilJ{jj!J7;.... 7' ( 18pin) 

l.l.ll 7 1 :A ? 1J ~ * -11 -z; PWM Rll a n t.:1~-% Hl~ 
l.,TDCRJlL,t9o fC1.>00m-%U~{jj!J7/7'~•i?:i 

n, 'E-110)@filifi1Jflll[.,t9o 'E-110)@fil.iJltJ>'°!F~\ 

C: ~ ti~fi C: ~ ~ J:? l:ihi'I= [.,, @fil.iJltJ>'"Jll~' C: ~Ii 7 

~J-.~?l~~~J:?~iJJfj:[.,t9o~{jj!J7//0)l:i:\:1:JC 

[., T CNF ( 18pin) iJ>'" ~ IJ, ~t/i C /JI.> 0) C, R (tlt~iii 

0.01 µ F, 330) I Vee r .. i1:~if6'C l.,T < t!!.a~'o 

(6) RNF Yi/i=f (4pin) C :1J v / J-. IJ ~ ·:; J-. 

4 pin lit~ 11 1"71' 1(1:1:f:\:1:J~O) GND Yi/i=f1'9 o 4 pin 

GNor .. i1:1J'a~t.lttt (tlt~0.680) l~*Jllt.,T< t!.a~'o 

.: .: 1'~~ [., t.:':IJ± I IC J;l;,)$1' 7 1 - I" I~·:;? [., T l:i:\ :1:J 
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ii~ f ifi!J~R [., :f: To ifi!Jllfi!~~ I Max ';!: 1J v / I- 1) ~ ·:; 511i 
I± t 4pin ~~m1l R4pinJ: IJ, /X:i\1';,f(<llJ 5 ti :f: To 

I _ 380rnV(Typ.) 
Max(Typ.) - R4 . 

pm 

• ~JIU:O))i. 

(1) t7~ ·:;7~tJNT-0)9Hilt:<E~t.:·::)l,'T 

{iHl:l"t .Qt 7 ~ ·:; ?~t'NT-1.: J:? T, 9Hilt:<E'.~O)il!E1l 

tfJtt.f.•J :f:"to 

~ffl"t.Qt7 ~ ·:; 7~tJNT-0);1. -11- t+~~~ l.,f;:.1.1' 

:<E~f~<llJT""f ~~'a HEll~IH'l=i'/T~O)t 7 ~ ·:; 7~t!NT-f •m ~ n .Q ~-@; ,;!:, CSB460E201 f •m [., T < t2 ~ ~ 'o 

;:O).O)fl#~~/7/~0)~U""f~O)~ij1'To 

td2 t.,, .:: O):<E'.~1'0)~JUH;t:ii:Jt 7-< 7. 7 1J ~ *- 51 :±1 n 
:f:1'1'T0)1', ~-ffl·O)~~:<E~~U~-90)ttM~J: 

ij@~~Wfn.Q.::tW•ij:f:T. fO)~-@;~~~O)?i, 

~tJNT-O)~jJi~f~S!!L,~~Hr?T< t2~~'o ;f:f;:, ~ 

/7'/~0)'f5-::>8~Uil.Jt!M'ttf+~~JM: t.,f;:? ~ 1', 

•m-t .Q ~ /7/~ f~:<E [., T < t2 ~~'a 

7r 15~~pF Br 
CSB460E rr---i1220pF 

201r 

Fig.7 

Fig.6 

BA6470FP 

F-0=450Hz 

FG>450Hz 

FG=600Hz 

(2) AA~1!£1i@i& (TSO) 1.:-::>~'T 

ibf'l=il.Jt';t:~-@;j_gJtt.: [., T~ 175°C (Typ.) 1' 1"71 J{O) 

:±In f~T OFF [., :f: To ~ 15°C (Typ.) O)i\/tl:: 7. 7 1J 

~7.fJf.IJ:f:"t 0 

(3) CNFYlliT- (18pin) '.:-::>~'T 

~t'NJ.!:<lf.lO) CR t t.,T, 18pin-Vccr .. i1.: 0.1 µ, 330firl 

?IJl.:~*1C l., T < t2 ~~'a 330 ,;1:~+ kHz O)~tJNfJ~·:±ln t.: 

-.Q~-@;-1.:~~fJ>". IJ :f:To 

18pin-Vcc r .. i1.: 30k Hl*'I: l., :f: T t~D•r .. i, W/F t.f. c 
O)~~ttfJ~·i'.1i~ ~ n :f: T. ~D•• .Q ~' ';t:~$U.!!Pi\'l.:~~O) 

1::"-71ifJ>"~~ '~-@; 18pin-Vcc rait.: ~ 1 :t- I" f~*1i: [., 

:f:"ttt:-7mf~~i.Q.::tW1'8:f:"t. ;:O)~-@;S~ 

O)f;: <ll.lmt?IH.:~ kO O)ltt/Lf~*1i: [., T < f2.' ~ ~ '• 
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OAllllJft IC/ICs for OA Applications 

BA6471FP/BA6472FP 
BA6473FP 

BA6471FP, BA6472FP, BA6473FP i;i:, FDD .Al:::"/ !"Jl

-'E -11 ~~11Jffl 1: ml~~ tit.: 1 =f- ·:; / IC l' 9 o 
7v·11 11.--lf - * r;ifl, H '7 - i! - :t ~mt ~ , 3 '~1t58t~ 

ftl 1J.::. 7"~~11JnitJ: fJ ~~fjgl'~ttfigl'9 o 9HtllJVitfi:k 
ljl/j\l:l!l1JiJ£l'~, ICfi1j\~H·:;lr-~l'90)l'-t!·:; j-0)1j\ 

~1tt.f~ti.*9 0 

BA6471 FP, BA6472FP and BA6473FP are 1-chip IC 
developed for driving FDD spindle motor. 

-~~ 
1) 3 ffi1t58tmt1. 1J.::. 7'1~11lnito 

2) :±11.J~fO~S::fff~<, '~l:J:{>J~7'/:\'-ff~'~~'o 

3) ~ttfig7~ 11 Jl--if-;f-[§l~r'gjG 

4) /~'7-i!- :i~figftj-~ 

5) *-Jl-~il.7.1 ·:;=J-r'gjG 

6) 300/360/600rpm 0)[§1~~-t;JJ:t~U iiJfig 
7) MF 'l .:t IJ /? 24pin H'7-/~·:;J;--~i;:J:{>1j\l~'ft 

•Features 

1) 3-phase full-wave pseudo linear 
driving system 

2) Lower output saturation voltage and smaller fluctua-
tion in phases 

3) Builtin high-performance digital servo circuit 
4) Provided with power saving function 
5) Builtin Hall power switch 
6) Revolution frequencies of 300 / 350 and 600 rpm 

are switchable. 
7) Small package by MF shrink and 24 pin power 

package 

·m~ 
FDD 

• Applicaction 
FDD 

BA6471FP/BA6472FP/BA6473FP 

FOO At°/ l''Jl;i:-~ 1'"7-1 /'\ 
Motor Driver for FOO Spindle 

•*Jf~-t~~/Dimensions (Unit: mm) 
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• 7'CJ ·;; ? 111' J7 77.L.,&V'hci.lfl~J/Block Diagram and Applied Example 

R, 

R, 
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•~Xifjtj;::i:~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~ntJO~EE Vee 7.0 

ff~Hii!lc pd 1500* 1 

ihf'Fi.liil fal!l Topr -20-+75 

f*ff:i.lillfal!l Tstg -55-+150 

l:l:l:tlff~~)jjf lour 

*1 90mmX50mmX1.6mm :ff7::i:I~"':,;/i!;t.ii~ill 
25"C ~ii!! it Qt,il-g- 12mW /"C 1: < ilA\ "f .Q 

1000 

BA6471FP/BA6472FP/BA6473FP 

Unit 

v 
mW 

·c 
·c 
mA 

•ttli!l11Jfl=;1H4/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.25 6.5 v 

• C~ir:J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=5.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

@~tmi Ice 13 18 25 mA l:l:l:tJ OPEN 

;J;-Jvl<iHllJ..:tJfal!J VHB 1.5 - 4.5 v 
;J;-;i,y:,,,/ J..:tJ!fl\\Jl VH;n 60 - - mVpp iiiJJA:tJ min 

l:l:l:tJ@fll'ili:EE Vsat - 0.95 1.20 v lout=350mA Vsat ftAf 

if!l-T 1:A7 iJ "1 v«JL-l:l:l:tJ'ili:EE VoH 4.7 4.9 - v 

if!l7'1:A?Ua-v«~l:l:l:tJ'ili:EE VoL - 0.1 0.25 v 

UHt J7:..-7'"1 v«Jv:Il:tltll: VeinH 3.0 3.3 3.6 v 6pin=2.0V 

ti~J7 :.-/a- v«Jvl:l:l:tl'ili:ll: VEinL 0.5 0.75 1.0 v 6pin=3.0V, 

FG J7//'f1 / GFG 38.5 42 44.5 dB f=300Hz 

if!l 7 1 :A 7 1J Jii1J'A 1J VFGmin 5.0 - - mVpp FG J7 / 7' A 1Jltll 

if)l71A7 1) .11 ;\"7<'-:/°/ VFGnm - - 0.5 mVpp FG J7 / 7' A 1Jltll 

I7-J7//&it!'ili:fil Verr 2.4 2.5 2.6 v Spin 'ili:1ii 

$1Jfill.A1J'f1/ Gerr -14 -11 -7.5 dB Vs ~;j- VRNF, VRNF=0.560 

iii ~ihf'F )!) iit:X Foscm - - 550 kHz ~:fiWi $'H~J..1J~ 

~1~ Fa! iittt•~ll * 2 6. Fosc -0.2 - +0.2 % Fosc=460.8 kHz~ 

::l.J v / I- IJ ~ ';/ 51 ilEE Vc1 175 205 235 mV 19pin M Vee RNF=0.560 

A 51 /1~1il)lif 1st - 0 3.0 µA 

11pin/\1 vXJv'ili:EEiBl!l V11H 3.0 - 5.0 v 

11 pin a - v ". ;~ BA6472FP V11L 0.0 - 0.5 v 

~Jl:~l!l BA6471 FP 
0.0 V11L - 1.5 v 

BA6473FP 

15pin/\1 vXW~EElal!l V15H 3.5 - 5.0 v 
15pin ~ F Jv v-"' Jv~EECl!l V15M 1.5 - 3.0 v 

15pina - vXJL-'ili:ll:~l!l V15L 0.0 - 1.0 v 

24pin @fO'ili:EE V24 - 0.8 1.0 v 24pin lOmA )lif l.,U,h 
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•llJf'l'~ljij 

(1.) *-JvA.1.J-t±:l1.J 

3 ~~Q)*-Jvf~i!} f 7' / /-Z:':itll!i [.,, ? I- 1) ·:;?A $-c':itl 

ili~•~n, ~~~~@ml"~-R~~hkM, t±:l1.JF7 

11'\t:A.1J ~ n, t±:l1.J F? 1' 1'\!;t:i:- 9::J1 Jt-0)~~~~

ff~~ t., *9 o 

*-Jv A. 1.J1~i5- I:: t±:l 1.J~/I:Q)f:iH~ t;t:, Fig.1 0) J:? ~OOfWi 

t:~IJ *"to 

H2J:~~ 
I 

H3~~ /'-._ 

·~ I 

A1 

A2 

A3 

Fig.1 

(2) I?-7'/1' (Spin) -ii•~~7'/:f (7pin, 

19pin), 1J v/ 1- 1) ~ ·:; t-

IJ'-7'/:fA.1.J (~~)~~. m9~~SQ)~~~II:W 

1.Ja;tJ•J, z: n1.>~~-~~7:...:tia-;m 1.,-r~iJifti1Jm@mt:A. 
IJ, t±J:tJ~•fftilJ~ [., * 9 o 19pin t;l:il[·~~7 /:fQ)}i 

~A. 1.J 9ili-=f I::~ -:> -r L' * 9 o Vee-19pin ra'l t: 1M!.U;t 

(RNF) f•*'ll [., ""(, 't:-9 t:•h.Qil[·f~/I:I:: [., ""[~f:l:l 

t.,, 71-F1\·:;?fl.>•tt7a>J:?t:t.,n'*9o :hv/t

~~~t-@m~J:ijt±J1.J~•W~~~n*9o t±:l1.J~~~ 

• IMax. t;t: Vce-19pin r.,'JQ)1j\:j!,t};t RNFt:J:-:> T~* IJ, 

;.:Gtl"*~Sh*9o 

205mV(Typ.) 
IMax.(Typ.)= RNF 

7pin t;t:, ~-~~7/:fQ)t±J1.Jl"9o ~~.Ll:.~Q) Cf 

Vee ra'lt:t~*'l: [., ""( ( tC. ~ L 'o 

BA6471 FP /BA6472FP /BA6473FP 

(3) A9- 1-/A I- ·:;:t'Yi/i-T (11pin) 

't:-9f ON/OFF ~1:t.QY#i-=fl"9o A9/J\-(~t:t;t: 

@m~•f-tt'l:::it: L,*9o 

~~-X~l"Q)A.1.JcV~?~T•Q))iijl"9o 

11pin BA6471FP BA6472FP BA6473FP 

H 7-9/J\1 7-9-t- 7-9 /J\1 

L 7-9-t- 7-9 /J\1 7-9-t-

(4) ~~~ (16, 17pin) 

C :_;· ·:; ? 0)£$? C ·:; ? f f'F I) * 9 0 Jitffl @i~f?i]Q) J: -) I: 

i! 7 ~ ·:; ? ~~TI:: C f •*'ll [., T < tC.' ~ L 'o * t:: 16pin 

~S~M?c~?t~•A.1.J9.QZ:l::tl"8*9o~* 

550kHz * l"~f'F [., * 9 o 

(5) A I::°- Ft).]~;t (15pin) 

A I::°-,- FtJ.l~x9i/i-=fQ)~/I:t:J:-:> T, C :_;-.:; ?0)9~ttl.>f 

R;tJ•J *9Q)l", i:-9Q)li!l~ttfR1t~1t.QZ: t1.>~·l"8 

* 9 o @~ttt;t: 300/360/600rpm 0) 3 lUJil"9 o 

~~-X~l"Q)A.1.JcV~?~T•Q))iijl"9o 

@~ft:( ~~/ililtft: losc=460.8kHz)( ) fl:l t;t:7J'jjft: 

15PIN BA6471FP BA6472FP BA6473FP 

H 300rpm ( 1536) 360rpm ( 1280) 360rpm ( 1280) 

M 600rpm (768) 600rpm (768) 600rpm (768) 

L 360rpm ( 1280) 300rpm ( 1536) 300rpm ( 1536) 

(6) FG 7/7' (12, 13, 14pin) 

i:-91.>•SQ) FG f~i!}f:ill~ L-*9o lf1 /t;t: IC ~i\Bl" 

42dB (Typ.) t:~~'.lE [.,""[&>I) * 9 o Jll~f~Q) FG f~i!} t;I: 

~i~~t-@mfli-:>TCV~?~A.1.J~h*9o 

(7) JlJl7' 1A? 1) ~ ::'/t-9 (10pin) 

mmi5-Q)~Mt?c~119~1.,-r~-:>k&$mi5-Q)~ 

JtH .lUx [.,, { Q)jil:Jit [; t:: PWM f~i!} f 10pin t.J> s t±:l 

1.J L,*9 (Fig. 7~~)o 
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FG<300Hz 

FG 

FG=300Hz 

FG 

J 
1"512 I 1 024 

1536:1J'7/ r 
,.,-l:f:i;lpt-7°/ 

l512 I 11024 {512 I 11024 r 
1536:1J'7:d 1536 

,.,,,-l:l:i::IJ::t-7·:,, n'7/ r i!Ji'.71' :;i.7 '! __ ;;..._ __________ _ 

~ -1--7 l:l:i;IJ 

FG>300Hz 

FG 

i!Ji'.71' :;i.7 ') 
~-t--7t±l;IJ 

•ffJl.l...tQ))i:~ 

(1) -tz 7 ~ ·;1 7R:fliFfQ)9J.111t:iE:• 

~ffl9Qiz7~~7R•TQ)~~~~~T. *M~:iE:-~ 

~.iE1@1.fJH>IJ ;!;9o 

:lE:•i~:iE:~ ~tl.QMI:, {~ffl ~ t1.Qiz7 ~ ·:; 7R•T~;1. 

-11- t+~fJ:~~i fJ: ~ tl.f;:..1.-C:iE:•i*:iE: t., T""""F~ t-'o 

ttm~~M(al ~TO), iz7~~7R.Ti;:'~ffl~~ 

ilt.t, CSB-460E202i;:'~ffl<t2~t-'o f~~il, 9H1 

lt:iE:•l.t Fig.81.ff~~f@: t fJ: f) ;!; 9 o 

~ffl~nQ~/~/~~. M••~•Mtti+9••t.,~ 

? ;it Zi~:iE: Vt < t:.· "t5 t, 'o 

Fig.3 

X: CSB460E-202 
C,: 1 500pF 
C,: 330pF 

(2) -t-:$l@•i•M-tz7 ~ ·;7R•T~ili•~l~Htlll: ·:n' T 

1:-:$1@~• (FG 7 /7"1:1:l1:J : 14pin) t iz 7 ~ ·;1 7R 

•TR-~ili• (16pin) ~~lt~l:l:ltJl.t{iefflPif~fl~:iE:· 

~lj1:-:$l~ft•~~ij, ft1.i~~Q~ild~ij;l;9o 

f ~~ii l.tR•TQ)R.~ili• i ll!kw.J!l t., T@•i• iii t> 

-ttT<t2~c'o 

R•~••Q)lJ!k~!l~*tt~~~/~/~~T~•Z9o 

~ t., < l.tR•T ;1. - tJ -1: .::·f!'l~~ < t2 ~ t. 'o 

Fig.2 

BA6471FP/BA6472FP/BA6473FP 

FG=450Hz 

I 512 1 

Low 
:::t-7°/ 

FG>450Hz 

FG=600Hz 

( 3) * - J v~TQ):flifrJl:1i$1:-::> t,' T 

*-Jv~T~1{1J7A-~ilffl.t, iUIJ:flifrJl:, ~?1JttifrJl:tt1: 

~~gz9 o 

~~t.,, -~ftifrJl:Q)~il~*-~l:l:l1:ld*-~~mA1:l~ 

lHI H!U fJ:t,' ~? 1:~;j1: ;:'ii~< t2 "t5 t. 'o 
(4) *-Jt-A1:J vl\;'Jt-1:-:>t. 'T 

-S-* -Jv A 1:1 ( 1 - 6pin) ~ v l\;'Jv l.t ~ * IJ i&i*I:"' IJ 

;1;9t, A1~~/~J1Xdl:l:lQ~ild~ij;l;9o·~ 

A1:JI: T 100mVP-P H~'ti: t {., T A1:J {., T <t2 "t5 t, 'o 

(5) 22pin (1:-:$l~)Ji{GND) 1:-:>t.'T 

22pinl.tt-:$l~)Ji{Q)GND-C1~~~BGND (FIN) tl.tft 

*1C~ ti Tt.';1:-t!,t,,o 

1:- :$l~)Ji{Q)~i3 t fJ: Q f;:./1)J'f.:$l -/INiifJ: c 1: l.t ;:')i~ < 

f2 ~ t, ' 0 

(6) n5l:AA FIN 1:-:>t.'T 

1i5l:AA FIN l.tf~~~B GND t :J:!<li t fJ: ~ T .t5 IJ ;!; 9 o ~,f 

FIN i GNDl'f.:$l-/tfl*1Cl.,T(t2~t.'o 
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• !l~!rn~ttdb~/Electrical Characteristic Curves 

2.0>------------~ 

~ 
cL 1.5 
z 
0 
i== 
<( 
n. 
U) 1.0 
U) 

Ci 
a: 
w 
s: 

0.5 0 n. 

90mm X 50mm X 1.6mm 
!:i7 /ZI;f,'f :/;IJ,OC 

' ' ' ' 
' ' ' ' 0 0 25 50 75 100 125 150 

AMBIENT TEMPERATURE : Ta (°C) 

1.0------------~ 

2 
0 O.Bt----+---+---+--+----< 

> 
w 
0 
<( 

~ 
0 
> 
z 
0 

~ 
a: 
::J 

!;i 
U) 

250 

> 200 
.§. 
w 
~ 150 

~ 
0 
> 
rl 100 

50 

OUTPUT CURRENT : I, (mA) 

Vee=5.0V 
R,,=0.560 

\ 

' \ Oo.5 1.0 1.5 2.0 2.5 

CONTROL INPUT VOLTAGE: V.,,, (V) 

3.0 

naNrn 

BA6471FP/BA6472FP/BA6473FP 

~ 
w 
a: 
a: 
::J 
0 
1-
5 101-----4---+~-+---l---+--+----I 
0 
a: 
0 

2 3 4 5 6 7 

SUPPRY VOLTAGE : Vee (V) 

Vee-------------

2 
.} v,,-0.21-----1---+----+----+----4 

OUTPUT CURRENT : 10 (mA) 
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OA 1111'6 IC/ICs for OA Applications 

BA6480K FDD JIFE-11- 1''71 J'\ 

Motor Driver for FDD 

·;i7t:;UHWIA: FOOffl~-9 F711~1C1'9o 

A.9/1~1~- f''tl~•1*90)1', ;t;-9:i1vfflt vr~ 

~1'9o 

BA6480K is a driver for FOO motor, consisting of a 
spindle motor driver and a stepper driver integrated on 
a chip. Thanks to standby mode in effect, it is most 
suitable for portable applications. 

·~ft 
1) ;t--JJ,J...-A.A.1::0 / j"JJ,~-91"711~· A.7.,;iH"ftr;J 

/7- ';I :11t 
2) A.9/1~1~- F"/Jf~IJH?-tz-7"tfT:~?Jo 

3) sv ~i!iHfffliiJfig 
4) QFP 44pin l~·;i 'T-V1'1J,!11l""l"~?Jo 

• Features 

1 ) Holeless spindle motor driver and stepper are inte
grated into one chip. 

2) Standby mode in effect can greatly save consumed 
power. 

3) The IC is operable using a SV battery. 
4) The size is so small as QFP 44 pin package. 

• ~M•*:AE~/Absolute Maximum Ratings 

Parameter Symbol Limits 

mn~11a:: Vee 7 

tif'Fil~'llEEtallfl Vopr 4.5-5.5 

ff~ti~ pd 550* 

tif'F)gJlf[l!I Topr -10-60 

fjj!:(.f)gJlfBl!I Tstg -25-125 

SPO y(/fi'T·ff~Timt losp 500 

STO yi/frff~°llmt lost 150 

J,.:1J~=f).1.J\ilEEtfillfl l1N -o.3-Vee 

* td::. l.,, 10cmX10cm, ~<", 1mm Cl):IJ7I;f-~'1&11i<•llil' 

• ~~'1"~~/Dimensions (Unit : mm) 

14.0±0.3 

~I ~t-.AW$n~ 
0.05Min. 

Unit 

v 
v 
mW 

·c 
·c 

mA 

mA 

v 
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OA lllUft IC/ICs for OA Applications 

• "1 CJ "J 7~-1' 7 ~i 7 k/Block Diagram 

No. ~2-1} fill, a}J No. ~2-1} ~lt a}J 

1 Amp out Op amp i±l:tJ 16 Vee 1i)~ 

2 Vs At°/ FJ'-'1i~ 17 Gnd Gnd 

3 Spo1 At°/ FJ'-'i±l:tJ 1 18 LO F71 i\i±l1:J 

4 PGsp A 1::0 / FJ'-'i±l:tl Gnd 19 PGLM F71 I~ Gnd 

5 Spo2 At°/ FJ'-'i±l:tl 2 20 R25 t'"-711\ PNP !!H!Ji:l:l;iJ 

6 Spo3 Al::0
/ FJ'-'i±l:tl 3 21 R15 F71 i\1'-Xi\{J'X 

7 SPIN At°/ Fl'-'A:tl 22 R1 X'T ·yit-•"\"-Xi\{J' X 

8 FG1 FG1 i±l:tJ 23 Vsr AT ·ylt-1i)~ 

9 PGeR PGcRYifilf 24 Sro4 AT'y1'-i±l1:J4 

10 PG PGi±l:tJ 25 R24 X'T·yit- PNPIHJ.itl:l;iJ4 

11 CM pout PG 7"//i±l:tl 26 Sro3 AT'//t-:±:1:J3 

12 Comp- PG7"//J..1:J (-) 27 R23 A 7 ·y It- PNP l~t!Ji:l:l7J3 

13 Comp+ PG7"//J..1:J (+) 28 P.Gsr AT"";lt- GND 

14 FGcR X t':., t'"Ji,l(gt!JR\¥1l.i~'.lE'. CR 29 R22 X7·y/t-PNPl(gt!Jtl:l7J2 

15 FG2 FG2 i±l:tJ 30 Srn2 AT"//t-:±:1:J2 

RDNRI 

No. ~2-1} 

31 R21 

32 Sro1 

33 STl1 

34 STl2 

35 STl3 

36 ST14 

37 LI 

38 STB 

39 INsw 

40 IN3 

41 IN2 

42 IN1 

43 Amp1N+ 

44 Amp1N 
-

BA6480K 

~lt a}J 

"kr·ylt- PNP!!D!Ji±LIJ1 

AT ·;11t-:±:1:J1 

AT ·;1Jt-J..1J 

AT·;11'-)..1J 

AT·y1'-)..1J 

AT ·ylt-J..:tJ 

F71 J\J..1:J 

A~//~'1J..1:J 

Al::0
/ FJ!,J..:tJ-t;IJIJ~;t 

Al::'/ t<Jj,J..:tJ 

Al::'/ t'"Jj,J..:tJ 

At°/ t'"Ji,J..:tJ 

Op amp J..:tJ 

Op amp J..:tJ 
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OA taftm IC/ICs for OA Applications BA6480K 

• tl~f.J*''li/Electrical Characteristics (Unless otherwise noted Ta=25'C, Vcc=SV, VsT) 

Parameter Symbol Min. Typ. Max Unit Conditions Test 
Circuit 

191JUl~mt1 (iJ.Jf'Fll#) lcc1 2.5 4.5 6.5 mA Vccm.:r, VSTB=5V Fig.1 

191JUl~mt2(i!Jf'FPi¥) lcc2 4.0 6.7 9.4 mA vsTm.:r, VSTB=5v Fig.1 
191 

191JUl~mt3(.A $1 /1~111#) lcc3 - 0.4 10 µA Vccm.:r, VSTB=0.5V Fig.1 
JUI 

19JJUl~mt4( A $1/I~111#) lcc4 - - 10 
~ 

µA VsT~T, vsm.:r, VSTB=0.5V Fig.1 

-
STB /\1 vr-.:"Jt.-.A:h~EE 

mt 
V1H 2.4 - - v Fig.1 

STB D-v«Jt.-.A:h•EE V1L - - 0.5 v Fig.1 

-
STB.A:h•mt i1H - 0.6 10 µA VSTB=5V Fig.1 

::;t-:.-•EE VN - 0.28 0.4 v lo=100mA Fig.2 

:>1"7~EE VNOFF 4.2 4.8 - v lo=-100mA Fig.2 

.A PNP '~i!Ji:ll:h~EE VR2 - 0.14 0.3 v R2=820Q Fig.2 

7- :::i v-7 $/•EE Ve - 1.64 2.0 v Fig.2 

·:; .A:h~EE V1H 2.0 - - v Fig.2 

It .A:h~EE V1L - - 0.8 v Fig.2 

I .A:h~H i1L - - -10 µA V1N=OV Fig.2 

$ .A:h~mt l1H - 0.3 10 µA V1N=4.3V Fig.2 

-7 7 /1'1iE:h VcH - 1.3 1.6 v lo=100mA Fig.2 

-77//liE:h VcL - 0.9 1.2 v lo=-100mA Fig.2 

D -v1·<JL-lfl:h•EE VoN - 0.22 0.35 v lo=100mA Fig.3 

1\1 v«Jt.-lfl:h•EE Vop 3.6 4.1 - v lo=-100mA Fig.3 

l:ll:h•EE OFF VoFF 1.9 2.0 2.1 v V1N= 2V Fig.3 

:::i /ttv-9 .A:hl:ll\Jt V1N+ - 2 10 mV Fig. 3 

:::i/ttv-9.A:hi:l\\Jt V1N 
- - 2 10 mV Fig. 3 

SPIN .A:h•mt i1NSP - 2.7 10 µA Fig.3 

.A .A:hS:EE~il V1N 0 - 2.6 v Fig. 3 

I::" 1~-:; 7r111 v«1t.-t:1:1:1:J=II VSPBH 4.2 4.8 - v Fig. 3 

/ ;{ ·:; 7 r CJ- v«11-t:1:1:1:J=II VSPBL - 0.23 0.36 v lspout=1mA Fig. 3 

F Logic 111 v"lt.-.A:t:J=II V1H 2.0 - - v Fig. 3 

JI- Logic []-1/l'(Jt.-.A:t:J=II V1L - - 0.8 v Fig. 3 

$ Logic []-1/l'(Jt.-.A:t:J=mt i1L - 5.5 10 µA Fig.3 

Logic 111 v1'-':Jv.A:1:J=mt l1H - - 10 µA Fig. 3 

'7 / ~ =i ·:; t-ll#rai(iid') Tsmin 5.7 6.4 7.1 µs C=1000pF, R=10kQ Fig.3 

'7 / ~ =i ·:; t-Pil'raiC~*l Ts max 6.0 6.7 7.4 ms C=0.1 µ F, R=100kQ Fig.3 

7;,:,..;i ., t-111 vl\!vl!i:ht/I VTH 4.2 4.8 - v Fig.3 

7;,:,..;i ., t-[J-vl\Jvl!i:IJtJI VTL - 0.18 0.3 v ITOut=1mA Fig. 3 
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Parameter Symbol 

)..1Jilll\Jf. V1N+ 

J..1Jirt.Jf. V1N 
-

p J..Ml:iitt l1N 

G J..1J11\:EEi'Bl!ll V1N 

$ t\1 v-"'Jvi±11J11\:EE VoH 

CJ - v«Ml:l 1J~EE Vol 

7::,,:,-3 ·:; t-~rai(i1i1J') Tsmin 

'7 ::..- :.- 3 ·:; t-ll#rai(i1i*l Tsmax 

U I j I/it~ HJ Vil, Jli Ip 

7' 1±11JtEE Vo DC 
::..-
/ }..j)t\'17' A ~ii!! lin 

$ 
Gain Gv 

• jllJ~IEli3~/Test Circuits 

27 23 

2.1 

BA6480K 

15 

5 10 12 

v; I 

Fig.1 

Min. Typ. 

- 2 

- 2 

- 0.8 

0 -

4.2 4.8 

- 0.23 

5.7 6.4 

6.0 6.7 

- 1.0 

1.4 1.7 

- 1.3 

150 600 

c: 
R v 

47.00 

l 

100k0 

10 

Max. 

10 

10 

10 

2.6 

-

0.36 

7.1 

7.4 

10 

2.0 

10 

1000 

Unit Conditions 

mV 

mV 

11A 

v 

v 

v loL=1mA 

11 S C=1000pF, R=10k0 

ms C=0.111 F, R=100k0 

11 S 

v 

11A 

il5 1=1KHz 

1 IE!~5J-O)Jt-~cJX --------------------------, 

I 
I 

l:\~~; 
Vee 

20k0 

v, 

BA6480K 

5 

Fig.2 

RDNrn 

Test 
Circuit 

Fig.4 

Fig.4 

Fig.4 

Fig.4 

Fig.4 

Fig.4 

Fig.4 

Fig.4 

Fig.4 

Fig.4 

Fig.4 

Fig.4 

100k0 

1 (l 

BA6480K 

' I 
I 
I 
~ 

v,, 
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OA IHUR IC/ICs for OA Applications BA6480K 

VIN+ 

11Ell!1\?l-OJ#~ci!' v'"-
- - - - - - - - - -- -- - --- - -~ 

Fig.3 

Fig.4 
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CMOS If- t- Y v ~/CMOS Gate Arrays BU1200/BU1200L Series 

BU 1200 Series 

BU1200L Series 

CMOS ij-1' 7v.-f 
CMOS Gage Array 

BU1200/BU1200L ~ 1) -.A"l;I:, 156 'f- t--3025 'f

t-~~-.A777fffl~l.,Tsij *To 

~ t:, BU1205/BU1205L (156 If - I-) - BU1202/ 

BU1202L (793/f- 1-) ?7.Al:s~* l.,Tl;I:, 1fi1illi~, 

~mJml~, 1J,l!l.1t (BU1205/BU1205L (156 'f- I-) 1' 

l;I: DIP16pin~) fJfiiJl!El', 1J,1i.!Mlf.t~.A7.L..l:ti~fflT 

.Q .:: t 11r1' ~ *To 

;: ti.<:,~ BU1200/BU1200L ~ 1) -.A"l;I:, -lit L,t.:~.A7 

t-1:.t IJ~~t. ~1illi. iitl!U~U: l"::\=-1 ;I./ 1-lif'F.SXtl.'-:i 

t.:f'F~ t ei IJJ1tT 9 .:: t 1: .t • 1 , i'l£~~failtt, 11t1illi~. 

~.im.lml~~f~J.ll l.,Ts•J :!:To 

:l:t.:, J:l-.l..1.'l;J:, EWStl.,T;t./11-U~IDEA* 

1000~~-Xf-it*-t-t.,Tsij, i--tf-iJ-11"1'~ 

m!~f~~I: l.,Tl.':l:T (J:l-.l.. BU1200/BU1200L1-

-tf-l"i·:; ?, C::tl.U BU1200/BU1200L ~ 1J-X'f- 1-J" 

Ldm!~1:1t-~t.t71 v? t- 1J, -t~fi!!tl1Xb.1>t.: t~l'T o 

.::ttt1--tf--IJ"11"1' 1J- f-:'J~·:;?T9.::t1:.tlJ, ;1. 

/11-U~ EWSJ:.l:'f- l-'J"v1~ml~~J;ibr1'~~br 

IJ :l:T)o 

;: ti. Pl 5'H: TSS, I "I './ :::J / 1;: .t .Q J:l ~ ·:; ? I / t- ') 

(61/10-) ~~-IJ"-t:.A ti°f'J.E I.., Ts IJ:l:T o 

t.ts, *UC*~). **7-lf1/~/11-tti7-tf1/ 

~-.L..fffl~L,T, s~~~~7~-IJ"*-t-~~fffl~t., 

Tsffl'"5 vrs•J :!:To 

The BU1200/BU1200L Series provides the base chips 
of 156-3025 gates. 
ROHM supports Mentors IDEA 1000 Series, as EWS for 
easy developments in users' side. 

*IDEA U, MENTOR GRAPHICS U~Jtjji!i'i~l'T o 

•M~ 
1) CMOS 1Bliatf4i;Jtl: .t IJ fftjj!jft~:tJo 

2) :iiiiJJf'F ( BU1200 ~ 1) - .A' : 50MHz, BU1200L ~ 1) 

-.A': 25MHz)o 

3) 5V.lil!-~i!iiiJJf'F (BU1200~ 1J-X), 3V.lil!-iii!iiib 

f'F (BU1200L ~ 1)-A')o 

4) .Ai±l:tJff~~l;I:, TTL (BU1200~ 1J-X~JJ.) :&ti 

CMOS (~~llH· t ti.A:tJ/i±l:tJ/ .A.i±l:tJ~li1fiH~RJ 

liEo i±l:tJff~~l;t, CMOS/:if-7/ l"v1 //3 .A7 

- t- 11r;~URRJliE)o 

5) ~:ti!Blia, ~1~ ·:; t-!Blia, ~./"YJL-71Bl~tti1:;t! 

tiiiJliEo 

6) mi~m.ir .. i~~tfio 
7) '.'.J-'Ij°.£lil:Mlito 

8) 11tml~Jtfflo 

9) CAE, CAD ~.A7.L..l:.t.Q 7Jv-it*- !-~Ifill (;t. /11 

-J:.1.'mJ~mi.ifJff'Ftl.9, J:l-.l.. BU1200/BU1200L 

1.,---tf-l"i".1? tiffl~ I.., Ts IJ :I: To) 

10) l"i'./:::J/l:.t.Q-it*- t-tiiiJliEo 

•Features 

1) CMOS circuit configuration brings about low power 
consumption. 

2) High-speed operation (BU1200 Series: 50 MHz, 
BU1200L Series: 25 MHz). 

3) Single 5V power supply operation (BU1200 Series), 
single 3V power supply operation (BU1200L 
Series). 

4) 1/0 formats include TTL (only BU1200 Series) and 
CMOS. 
(All pins can selectively apply to input/output/input
output common. Selectable output formats include 
CMOS/open drain/3 state.) 

5) The Series is applicable to oscillating circuit, 
Schmidt circuit and monostable multivibrator circuit. 

6) Reduction of developing period 
7) Adaptive to small-quantity many-sort devices. 
8) Low development cost 
9) Full-support system by means of CAE and CAD. 

(ROHM BU1200/BU1200L User Pack is also avail
able, in which developing environment can be cre
ated on the Mentors) 

10) Available supporting by personal computers. 
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• Jl;Jlilfll/ Application Example 

AT'! t'.0 /:7°'!0-$' 

l!UIJfll-l3-
~'.tH 

:At:'/ I' Jv'E-$' 

i!El!Jia-l3-
~'.EH 

BA6480K 

0 

Fig.5 

RDHRI 

BA6480K 

4700 
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CMOS If- i' 7v1 /CMOS Gate Arrays BU1200/BU1200L Series 

::; ') -:;~::g BU 1205/BUl 205L BU1206/BUl 206L BU1201/BU1201L BU1202/BUl 202L BU1203/BU1203L BU1204/BUl 204L 

7-'7 /[J:/ 

~ 
7-1--:11: ,. (2 A.1J7- 1--JU:J 

I*.! 
A.t±J1J-t?Jv:li: ~ 

;f-'/7'1' /'/l~·y f'':!i: 

~i!i!11B:: 
tt 

JiM~r~i(i*.1$7- I-) 

ll~ I- 'f JvJl!lliBitt 

A.t±J1J vr.:'Jv 

DIP 
I~ 

·:; ::; .i 1) / '7 DIP 
7" 
I QFP 

:;-
MF 

SIP 

e mJ~7C-7-V- 1-

(1) IEl~~fJ1 SO)~.g. 

156 288 

22 30 

24 32 

14, 16, 18, 20 18, 28 

18,22 18, 22, 30, 32 42 

32 32 

18, 20, 28 28,40 

10 

::; 1) :::J /7- I- CMOS 

460 793 1548 3025 

38 50 70 98 

40 52 72 100 

5V .ljj.-(L :-- 1J-;;(: 3V .ljj.-) 

3ns/gate( L ::; 'J -:7.' : 6ns/gate) 

50MHz( L ::; 'J - :;( : 25MHz) 

TTL/CMOS( L ::; 1) - 7_-· : CMOS) 

28 28 28 

30,32,42 30, 32,42 42 

32,44 44, 64 44,64,80 64,80, 100 

28,40 28, 40 

----------------------------------------------------
~~---~ ~~-----~ ~~!±!~~---~ _-_-----~ ~;_-_-_-_-~ ~ ------~ ::-!'_~t~_ '.:5:~B2 _t>_~ 5~: ~2¥:_7:'.~!-~!.:._~ ::-_ - - - - - - - - - - - - - - --

' I 
1Elllil:ll11*1 1------+:----~ 

~---'-------. 
BU1200/BU1200L tJv71' 77 'J" 

~-o_,,,_ .. _·~_?:_:r:_:,;_r_'_J _ _.I CEws 'dfl!l J 
I 

*1 llillmffi11 

~l!:/~.:i.L---:...-3/ 

OJ*i;5li!,OJ!it~'t!, #~'t! 

~g'/£_:i_L.--:/3/ 

OJ*i;!if<OJ!it~'!!., JJ\~'!;. 

(~tiJ: IJjJl:tJ:lOJT 7. r 
/~:$'-/'>;-Jfl!l) 

;~··;;77 /T-'/ 3 / 

7'-Jf1'/771'Jv 

[J -1' BU1200 7- I- 7' I/ 1 -Y '7 [Ji? Jv ';71:7'7 ') l"liC!ifil.:X 1.1:, 

)fl.Jlj[J ::;· ·y '7 (74HC/LS/4000B) C'#fJ'ht~ t(l)o 

* 2 7 "' Jv 1-- ::; .:: .:i v - ::; =i :..-

Jl:U l'J1.;, ~tl:l ~ nt~:r :J. "1~?1- :..- l" 7"'11.- ":--.::.iv-::; =i :..

t ~!J& t.,, f:(7)7-:J. 1--H?l-/(l)jl&l\f~tl:J$t~~t.,;J:i"o ;::.;:. 

C"~IDl:~nt~7:7. l--1~:$1-/{t~Jl,(l)j-:7. f-(l)H?l-/l:f~.lll l., 

:J:i"o 

*3 JiM:--2:.:iv-::;=i:..-

E!lbi!!Cii'/~IH~. 7 7' /7''7 H:J: ~iiMHtt±I:~~ L,:J:i"o 

( ~~':ti'i'.lf:(l) ii!>~ ~.g.) 

*4 BU1200/BU1200L i?Jv71":f7 1) ~H±m1!H!f* l"srRil \.g.;1)-t:t < t.: ~ l 'o 

ftDHm 

7 >tiv r 
•2 

:/~.:i..V-:/3/ 

~ct,!l~:!l!:'>:-;!JI!. L- t= 
~l!ll'!'Faioi~~'I 

CAD 

EDS7 7. r 
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(2) D - b. BU1200/BU1200L .i--!f-H ·;r? * 4fsefflO)ijj;~ 

-----------------------r--------------------------------------------------------
<•U> 1 D-b>j;;.*i (:;R~B) tL<l~*:iii:-T-!f-(/-tz/'.$'-

---------------------1-----------------------------------------------------
I 
I 

BU1200/BU1200L-\zJi.-71' 7'7 1J 

i:J '/ "/ 7 I./ t- IJ 

(EWS~fil!ffi) 

~~-;:,., 2: .:i. v-~ 3 :.,,-* 3 

il\5 ~ O)i{fg~" jJ\ j~. 

* 1 IElllllrn 
[J -1' BU1200 If- "y (_, 17 '7 [J -tt )(, 71";I'7 IJ Hfffl [; TIEI 

nm{!: f'FIOC [; ;1: -to 

*2 7:tJvl-:/~.:iv-:/3/ 

:i!H±tJ> 6 J!i±I ~ n t~ 7 7. "1~$1 - / l' 7 :t Jv I-:/~ .:i I/ - :/ 3 / 

{i:;j;/Jiii[;, f:(f)7"7. l-H$Z-/(f);l&i!l~l±\${i:J!~[;;l:"to Z.Z. 

c·~iliE~ nt~-T:A l-1~$1-/{!:~!M~,([)77. f.(f)H$Z-/t:{fffl [; 

:l:"t 0 

7 or Ji.- r 
:/ 2: .:t V-:/ 3 /*2 

~c~IJ(?i§::!i! ~~J! l to 
ilill<ll<ir·90)~j-J 

CAD 

EDS7':A r 

%3 i12it:/~.:il/-:/3/ (SIM) 

§IJJ~ll/!!iC~{~. 7 7 /7''7 H:J: .Qil2!EHH±tJ' 6J!f:lt~ n 
t~ 7-lf 1:..-7r11i,i:~!Jn, 1lH±"-ll&itl [;*"to 1lO±i:tw-r 

t;t, Z. n l'~~li\J fJ: .SIM{!: ;j;IJiii [;fii~ [; T ~ 't~ tC. ~ :!: "to 

%4 CJ-.£. BU1200/BU1200L.::J..--!f-;~., '7 

~t±:l!l.~if:l:l't:>r~i~'~b-tt< t~·~~'o 
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•lf-t-7v10);t./g-~~~~*-t-

( 1 l ci-L tJ• s m:±J z.· ~ ~ tO) m.1~9 ~ '=~ t~ -:i -r 0))1~. nl!~ t~i~.1:iJJ t., t~ t 0)1."9 o 

1) Cl-L BU1200/BU1200L ..:i.--lf-/\·:;? 4) 7 ::t JI.- t- :/~iv-:/ 3 /*S• 
;I./ 9-U IDEA *1000 :;., 1) -.::(_t \."If- t- 7' v 1 O)mJ~ •UtJ> sm:±l ~ ttt~7 A t-t'\'9 -/ z.· 7 ::t J[, t-:;., ~ .l v-

U!i:tJWl" ~~ '.J 7 t-r'J I 7'\."~ fJ, 7CJ '/ C'.0 -71' .:Z.J;- •:; :/ 3 /f•JRi (.,, M!ll$:0)~1:±J$f.U(:m!±J (_,*9o 

t- l"m1# t., *9 o 7::r11.- t- ::.- ~iv-::.- 3 :...-z.-~~iI t.,t~7 .:z. t-1'\'11-:...- ';t~ 

~(_,< ,;!:, CMOSlf- t-7'v1..:i.--tf-A'7.::.i7'JL- ~0)7.:Z. t-O)t'l'9-/,:IJtJ*9o Z:Z:T7.A t-H9-/ 

<su12001su1200L ::.- 'J - .:z.'..:i. --lf-1'\' ·:; ni1.i:1Jli!fl :a:- ':-:>c 'c*~h 1 td.: ~ * -r o 

,::·~< t.':~L'o 

2)Cl-L BU1200/BU1200L :/ IJ -.:z.'7?'ClizJL-"717' 

7'J 

@m~t~a9~t~C~ffl9~71~7~T9o 

3)7 .::..:i_ 7' JL- (CMOS If- t-7'v1 ..:i.--tf-.:Z.'7 .::..:i_ 7' 

JI.- BU1200/BU1200L) 

BU1200/BU1200L :/ 1)-A'lf- t-7' v1 f ;t. /9-_t""(" 

• If'- t-7v1~!1~~J:0))3;~ 

( 1 ) iii7':1ll!ffl If - t-~ 

§~~~/~~ffi~~~. -~C~fflT~~~§tt.,( 

'i7 .:z. 9-0)r<-A'r ·:; /O)'f- t-~0)9D%*ir5!Wiii~l" 

9o 

(2) 77'/7''7 t- (FO) 

~7?ciiz11.-0)iU1nifr.,,,i77'/7''7 t- F0=3, :siz:t~i!5c 

~ft 1=3mm O):f.JO)ft~*t vn'*90)l:', ~Mf.li·r .. i 
mt fJ {i@m T ';J: F0=3 J..:lp\:rr~nt (_, ( < t.': ~ L 'o 

~if': FF 0)? Cl·:;? .At.JO) 1"71 ::7't.1•+~T IJL' t3L_t fJ, 

3L~~-~Y:;k~<IJ~-~9{i~~fL,IJ<fJ{iZ:tY 

~fJ*9o 

-f O)f~~? Cl·:;? .At.JO) f-:'71 :;I'': 'j:/'\''7-? Cl·:;?'~":; 

7 7'~f fflL 'c+~IJ f''717'f (_, ( < t.: ~ L 'o 

* ? Cl ·:; ? A t.J 'j;' I~--:; 7 7' ~ f ffl L \ ( +~ fJ F 71 "7' f 
(_, ( < f2_' ~ L 'o 
*f~, 7'-90)~~1.Ji'IJL't~'j:' 1~t~O)?Cl·:;?J:f)jjij 

t~O)? Cl·:;? f ~ ':J it ( < f.': ~ L 'o 

(3) :±lt.i~nif~ft 

fl~O):±Jt.J~-Tf.1<~-0)91 ~ >7l"~ft9 {> t ~ c ,;!:, 
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?9/.A-~CJ:~/1.A'f~~L,*9o fttCJ:~-~ 

9 {> ~1'F f t., fJ < fJ {> i:illmtttJ<~ 1J * 90)"f, ~nif':~ft 

9 {> t±lt.JO)~';f:, 10'fOOJ..:lp'q t (_, ( < f.': ~ L 'o 

5)/~·:;?7'/7-:/3/ 7-lf1/77'1JL

§~~~/~~-O)~~. 77'/7'r'Jt-CJ:{i~Mfat± 

tJ' s mt±l ~ tt t~ 7-lf 1:...-7 7' 1 ;i, ':lllPJ U:.Ji., :!fHil\.ll&!ll 

L,*9o 

i!H±l"-f tt f{if!L ', ;t. / 9 - _t Tiii~A~IJ :/ ~ iv-:/ 3 

:...-t•JRil.,, it~t.,n 1 t~t.:~*9o il*±l"it~1~. §~ 

~~/~~~-~S7.A?f~at.,*9o 

-f ttJ..:l...tO):±lt.JYiti-TtJ<~-91 ~ >7l"~ft9 {>;:::. t tJi'~ 
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(6) If- HiiifO)flJJl'l~.!l 

If- t-tf1J.m~t.:liiiftJl'l1.'?>IEil~«i;.W:, If- t-7'v1 

1' 1;1: 11'1 tb~lll/~•~ f*m vn' ?> t.: llD, Jiiifllij:r .. iti:l=Jl:lE 
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' e TA j-J-\9-/(f)f'l:I) fJ>f;::. 

;1. ;.,- 9-(f)i:i :;- ·:; 7 ~~.iv-~ 3 /l'fi!!ffl IA;::;J...1J1-e9 

-;.,- t;t, f O)* *~MM~:l!i:P~O)J...jJ1-e9-;,- t L, T Jl.I~' 6 

ti.*9 o l.,f;::;ff? T, .A1JH?-/CHJl6'0~'.l!i:Jl.IJ...jJ1-e9 

- / t L, T FORCE :::i 7 / F ~ 1 -::> (f) 7 7 i:I 7 7' 1 Jv c: 

L,t;::;'Ei(f)h\f;::;f.:~*9o f;::;t.: l.,~J'o~:l!i:~ii (LSI TA 

9) 1'.'C;t-T1\'-( AO)J...j) t:'/C:-:li::(f)~r .. ir .. i~ ( v- 1-P~ 

r .. i) l' o, 11-e?-;..-Hntm l.,TTA 1- ~ff? NJJ, ~"'~ 

~i!i:~iil'~J~9 {> ~? c:;,},::0)(1 )-(5)0).#.i,C:)i;ii l., T 

f'F);JG l., n 'fd.: ( &,~ff<fb I)* 9 o 

( 1) 1 v - t- (f)il1J\P~r .. i C;t 100ns l' 9 o L, t;::;tf? T 1 v 
- I- C;t 100ns 1-.:L.tt: [., T < t.: ~ ~ 'o * f;::;, itH9 -/~ 

t;t, 8000 A-7- ·:; 7°* l'RJfigl'9 (77i:i77'11Ht L, f;::; 

T'- ?*~t;t 5 ** c·RJfigl', 1 *(f)il;kJ"e9-/~C;t 

8000 AT·:; /1'9 )o 

( 2) 1 A 7 ·:; /l' 2 -:>1-.:.ll:.(f) .A jJ :li~ft9 {> ~.g.c;t l*ii::B191 

Jl~(f) 7 1) ·:; /7 i:i ·:; /t,i: cC:IOi.IPil'~!l:.J...1J~:lf1JOP 6 t.i:~' 

~? t:)Hi';L,T < t.: ~~'o 
FD05 

D Q 

G 
R 

OB 

-
Q 

(3) ~~.iv-~ 3 / l' C;t INITialize :::i 7 / Ft:~? T191 

~(f)?DJiMtH'J?;: t·tfl'~*9tf, ~!fm(})!fml't;tl'~* 

-tr 1t,o t., f;::; tf? T 191i~(f)?n:ltMt ~ff P ld: ~' t :±l 1J :lf/f':li:: t 

i,i:{>1-e9-;,- C;t~lsbT < t.: ~ ~ 'o 
l!~'m N:~'m 

INITialize 1 

FORCE B 0 0 

CLOCK Period 100 

FORCE A 0 0-R 

FORCE A 1 50-R 

FORCE A 1 0 

FORCE B 1 0 

FORCE B 0 50 

CLOCK Period 100 

FORCE A 0 50-R 

FORCE A 1 100-R 

11 : t>nliMtO)l' ~ 1,i:~ 'm~cHnJt.Jlftl' ~ {> ~? t:f~iE L, T 

( f~· ~ ~ 'o 
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t:'/B: 
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CMOS 1i- f-. 7v1 /CMOS Gate Arrays BU1200/BU1200L Series 

(4) 5lJl1:Jft;JYifiT-':::s~'T, 5lJl1:Jft;JYlfiT-fi:±l1JT- l"t.J'6 (5) 91-~IEl~t~cll.>t.:7.A t-f\'9-/0)11:.6.Hl:-\">cll.>T< • 

A. 1J T- l''!:::~n ~.A 7 ·y 71' ,;1:, ~'T FORCE :::n· / t!. ~ ~ 'o 
1"1'.AtJ~-9-~T<t!.~~' 0 ;:O)J:')"':ijji;l:::,;1:, if.i6t.J•L;clf.>A:±l1J, B:±l1JO):±l1J. 

l'tMi¥1iHJ: fJ c .A1J0)7;;. t-1\'9 -/ ~11=/iX ~ T < t!. ~ ~ ' 0 

IX04 

I 1 FORCE BUS1 1 

: ~--~-
BUS11 : : 
~----'--~ I 

I I 
PROB1 1 

• ~xrrf&:::k:lf:*&/ Absolute Maximum Ratings (Ta=25°C) 

Parameter symbol Limits Unit 

1!ti!Ul!:JI Voo -0.3-7.0 v 

.A1J11t!I V1N -0.3-Voo+0.3 v 
lbf'i'i:ilt~llil Topr -20-75 ·c 
1!M.fi:l.lt~llil Tstg -55-150 ·c 
.A:tJfiil:$f1;t-1'"11!51i! lo ±20 mA 

• :tlt~lhfl';fe#/Recommended Operating Conditions (Ta=25'C) 

Parameter symbol Rated Unit 

~i.!i!~II Voo 5±0.5 v 
.A1J~JI V1N o-Voo v 
l±\1JtJI Vour o-Voo v 
lbf'i'i:ilt~llil Topr 0-75 ·c 
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• !l:~trn!M'tt/DC Electrical Characteristics (Unless otherwise noted, Ta=25°C, Voo=SV) 

Parameter symbol Min. Typ. Max. Unit Conditions 

lhf'F~l±~llll Voo 4.5 5 5.5 v )11) 

CJ - v ''\'Jv A. :h~I± 1 V1u 0 - 1.5 v CMOS 1..-l'(Jl-

111 v/'(Jt-A. :h'il!:I± 1 V1H1 3.5 - 5.0 v CMOS 1..-l'(Jl-

CJ- vl'(Jt-A.:h'il!:I± 2 V1L2 0 - 0.8 v TTL 1,..-l'(J(, ii1) 

111v-"'Jt-A.:h'ill±2 V1H2 2.0 - 5.0 v TTL v-"'Jv )11) 

CJ-vl'\'Jt-tl:l:h'il!:I± VoL - - 0.1 v lo=OmA 

111 v-"'Jt-l±l:h'il!:I± VoH 4.9 - - v lo=OmA 

CJ- vl'\'Jt-tl:l:h~iili loL 3.2 6 - mA VoL=0.4V 

111 v l'\'Jvl±l :h~iili loH -1 -2 - mA VoH=4.6V )12) 

CJ - v -"'lv A. :h'ltiili 1 l1u -50 -100 -200 µA V1L=OV )12) /Jl-7":;/ R:;50kQ 

111v/'(Jt-A.:h~iili1 l1H1 50 100 200 µA V1H=5V /Jv'.if"J/ R:;50kQ 

CJ- 1..-l'(Jt-A.:h~iili 2 l1L2 - - -10 µA V1L=OV )12) 

111v-"'Jt-A.:h'il!:iili2 l1H2 - - 10 µA V1H=5V 

ii1) TIL v"'J"ll#~. sv±o.2sv. 
2) ;IJ!jt.jjO)/!f~l.J: IC fJ' <'.>iiiltttll;~illt~;F;. 

• 11~trn~tt/ AC Electrical Characteristics (Unless otherwise noted, Ta=25°C, Voo=SV) 

Parameter symbol Min. Typ. Max. Unit Conditions 

~*lhf'F~i.!Ull fmax 10 25 - MHz -

f~ii~~~rai tpd - 3 - ns '*1Sll1t- t-

f~ii~~ail'rai tpd - 10 - ns 1/0 

1±1:h.li:...I:.1 J Ri\'rai t, - 15 - ns CL=20pF 

tl:l:h.li:"'F•mrai t1 - 8 - ns CL=20pF 

lsu1200L ~ •J -.A'11~trn~ttl 

• ~M:lbt:if:~/Absolute Maximum Ratings (Ta=25°C) 

Parameter symbol Limits Unit 

~i!ii'il!:I± Voo -0.3-7.0 v 

),,1J~I± V1N -0.3-Voo+0.3 v 

lhf'F).!il.!fnllll Topr -20-75 ·c 

f*f.f5a!fnllll Tstg -55-150 ·c 

),, :hf*ii '.if 1 ::t- l'~iili lo ±20 mA 

• :ll~lllfF*f-f/Recommended Operating Conditions (Ta=25°C) 

Parameter symbol Rated Unit 

'il!:i!f.11!1± Voo 3±0.5 v 
),, :h'iil± VJN O-Voo v 
1±1 :h'iil± Vour O-Voo v 
lhf'F5.!il.!fnllll To pr 0-75 ·c 
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CMOS If- t- 7v1' /CMOS Gate Arrays BU1200/BU1200L Series 

• il~fr.J~ti/DC Electrical Characteristics (Unless otherwise noted, Ta=25°C, Voo=3V) 

Parameter symbol Min. Typ. Max. Unit Conditions 

' i!Jf'F'il!:JHU!I Voo 2.4 3 5.0 v -

a - v "''Jv A. :t.J 'il!:EE V1L 0 - 0.75 v CMOS v«Jv 

J\1 v«JvA.:t.JtEE V1H 2.25 - 3.0 v CMOS v«Jv 

a- v"''Ml:l:t.Jta::: Vol 0 - 0.1 v lo=OmA 

a- v"''Jvi:l:l:t.J'il!:illt loL 1.6 3.2 - mA VoL=0.4V 

J\1 v«Jvi:l:l:t.Jtim ioH -0.5 -1.1 - mA VoH=2.6V )11) 

a- v«JvA.:t.Jtim i1L1 -30 -60 -120 µA V1L=OV i11) /Jv7'·:;/ R=,,50k0 

1\1 v«JvA.:t.Jtim i1H1 30 60 120 µA V1H=3V /Jv'i'l :.-- R=,,50kQ 

a-v«JvA.:t.Jtim l1L2 - - -10 µA V1L=OV )11) 

/\1 v«JvA.:t.Jtim l1H2 - - 10 µA V1H=3V 

• .!l~f.J~ti/ AC Electrical Characteristics (Unless otherwise noted, Ta=25°C, Voo=3V) 

Parameter symbol Min. Typ. Max. Unit Conditions 

~*i!Jf'F~)/Jl~ lmax 4 12 - MHz -

i~iii!U~RiJr.,i tpd - 6 - ns pl:Jflfl'f-" 

i~iiiliNftilr.,i tpd - 20 - ns 1/0 

i:l:I :t.J .li:J: I JR;Jr.i t, - 25 - ns CL=20pF 

i:l:l:t.J.li:T IJ ftilr.i 11 - 15 - ns CL=20pF 
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• 9~~'1"$!18)/Dimensions (Unit: mm) 

SIP 10pin 

25.0±0.3 

0.8±0.1 
1.2±0.3 

DIP 16pin 

19.4±0.3 

R1.2 1161514 1312 11 10 ~I 

~~ 
1 2 3 4 5 6 7 8 76+03 

ro ~i . - . 
~1:rr~Jj ~~QI 
~JNtJf'([{l('(Y~~~ ·--~ 
., ~ 1 I 2·~;:8°~303 • I I 8.8±0.6 • I 

DIP 20pin 

26.3±0.3 

BU1200/BU1200L Series 

DIP 14pin 

DIP 18pin 

22.9±0.3 

181716151413121110 

~:::::2:JJ~ 
1 2 3 4 5 6 7 8 9 

~1!it~~ ~' i;Ovvvvvvv~u ~ 
~ _j I 2.54±0.3 I I I 
'° I 20.32±0.3 ~ 

DIP 28pin 

371+0.2 

128 . -• 151 

~r"~~~, 
"' 8 ~ I .2.54±0.3 I I I 

~ 33.02±0.5 ~ 
<'i 

RD Nm 689 

c 
M 
0 
s 
'f 
I 

" 7' 
(/ 

1 

I 
B 
u 
1 
2 
0 
0 
/ 
B 
u 
1 
2 
0 
0 
L 
::,. 
I) 
I 

:;J..' 



CMOS If- I-- J7(..;1 /CMOS Gate Arrays 

SDIP 18pin 

t 19.4±0.3 I 

~Ji 
1 9 

:~~ N 

i[~ rbmnnnmr.d~. ; ~,...,....,,._._ =r+ ~ 
~ d ~' ~ij ~ij ij ij~o.s_o.1 

+r -::; -1 i-- u10±0.3 I 
14.224±0.3 

SDIP 30pin 

SDIP 42pin 

690 

~ l t;±0.1 w 
8.8±0.6 

RDNrn 

BU1200/BU1200L Series 

SDIP 22pin 

SDIP 32pin 

132 -0.0 171 

~a:~::::::::::~:: 
2a+o.s 

1 16 

~ ~ 
111.4±0.5 I 



CMOS If- i' 7v1 /CMOS Gate Arrays 

MF 18pin 

"CL_ 
;1fr=b~tp-~-n-u:::g_n_JJ_ .... _D_JJ_~-o~J 

t 1--J f.- __j l-
g I 127±0.2 0.4±0.1 

MF 28pin 

18.5±0.3 0.2±0.1 

28 27262524232221201918171615 lr 

~ ol ~! 
1234567891011121314 J~1 

0.8 

QFP 32pin 

9.0±0.3 

BU1200/BU1200L Series 

MF 20pin 

~l____~~~~~~ 

~ ::LLJ1nnHnnHnHml "T TT~--~~ 

- ~ !~ l.- _.J l.-
1. 27±0. 2 0.4±0.1 

MF 40pin 

26.4 ±0.3 

40 21 

QFP 44pin 

14.0±0.3 

8.0±0.3 0.2 

c; 

~1t~ 
0.05Min. 
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CMOS 1i- t- J7v1' /CMOS Gate Arrays 

QFP 64pin 

24.0±0.3 

;; 

~'lg~"'"'"'''''''"''''"'" 

~-+-I 

~ ~ 
+I +I 
q q 
00 "' 

692 

81 

100 

QFP 100pin 

24.0±0.3 

20.0±03 

80 

0 

50 
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BU1200/BU1200L Series 

QFP 80pin 

24.0±0.3 

20.0±0.3 
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1 7- ·~ 7"? ~ 'JC :J ~ t:° .1 - ~ /1-Chip Microcomputer BU2403AL 

BU2403AL 4t7~177/v~?D~/~1-~ 
4-Bit 1-Chip Microcomputer 

BU2403AL l.i, 1M!itl<l) 1) 'E ::i /I/ ::i - ~ t l, "t' wm 
7·:.'7"1t, Al~1t,;:J:IJlftlJitL,t.:CJ-::i.A Ht~l.i1J'?°t 

"'*To 
9~#,t'fm~<l)J& IJ ~,;Tj.l;:J: IJ 'fm~R.i,Ji<l)j!jlj)}l~ l.itJ>IJ I- -

51 ;i,::i .A 1-<l)'fa:)}l~ l.i1J'? "tt,' :l: To 

BU2403AL is a small-scale remote controlled encoder, 
the chip of this microcomputer is special and optimized 
for the lowest cost. The number of devices to be con
nected externally is reduced by incorporating them into 
the chip, thus the total cost is successfully reduced. 

•M:lit 
1) 7"CJ?7.L.)<'£:1J (ROMW•> 640X8i::•/ 1-

2) 7-9.i<'E 1J (RAM!!li!I) 16X41::•/ 1-

3) 40~<1){/.A 1-7?:/3/i!•/ 1-

4) 2 "'"''" "!f/Jf.,-7/::'f..A'T 1' /? 
5) 4 !::•/I- A.fJ;Y-- I- (:\'--.A:\'--t'/.ff.1) 

6) 8 !::•/I- 'fijllJ:±lfJ;f-- I- (:\'-~.A:\'--\"'/.ff.1) 

7) *~)llf:±lfJ;f-- I- ( 1)'£::::1/f~-!S-.ff.I) 

8) ? CJ '/? Ji!j]jJ.li:tl 300kHz - 1 MHz 

9) 1 ;..- .A t- 7 ? :/ 3 ;..- "if 1 ? '" 12.5 µ s ( fosc = 

480kHz) 

10) C-MOS7"CJ1!.A 

11) 3V.!ilt-~i!i! 

12) HALTtlliE (P;i$$~';:J:9) 

13) :\'--A.fJl;:J:9 HALTM~tlliE (v.A?~7":/3/) 

14) iF* IJ '£: :J /f~-!9-.ff.I:\'--\"' IJ J7~~1£i)l13p;jjjl 

15) :\'--t' 1J71~-!S-'E- l"!j:4~1i:<l)lfltJ•!?JJ.IURilJliE (-v 

.A?~7":/3/) 

16) 1!7~ •/?~~1£ill!3.ff.1::i;..-7;..-"ifr:A:iiililJliE (v.A? 

~7":/3/) 

17) rJ:>l"/T l'·J?91vP;iiil 

18) I ~'7 - ~ / IJ i! '/ t-1£ill13p;jj! 

19) MF18H•/ ?-- ~DIP18(8U2404AL) :bN.l IJ :l:T 0 

•Features 

1) Program memory (ROM capacity) 640X8bits 
2) Data memory (RAM capacity) 16X4bits 
3) 40 types of instruction sets 
4) 2-level subroutine nesting 

• *~'1"~~/Dimensions (Unit : mm) 

5) 4-bit input port (for key scanning) 
6) 8-bit individual output port (for key scanning) 
7) Large-current output port (for remote control 

signal) 
8) Clock frequency 
9) Instruction cycle 

10) C-MOS process 
11 ) 3V SUM battery 
12) HALT function (by internal instruction) 
13) HALT reset function by keying in (mask option) 
14) Builtin infrared remote control signal carrier gener

ating circuit 
15) You can select carrier signal mode out of 4 types 

(mask option) 
16) Builtin ceramic oscillating circuit capacitor (mask 

option) 
17) Builtin watchdog timer 
18) Internal power-on-reset circuit 

• Application 

Remot control encorder 
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1 7- ·~ 7°-:t --( ~ C :::J :,; ~ .i - ? /1-Chip Microcomputer 

0 

e -;i a ·:; ? ~ 1 "77 7' 7 .b./Block Diagram 

ROM 
64word X 1 Opage 

XBbit 

Stack 
2Level 

Stack 
2Level 

OSC1 

OSC2 

Reset 

Instruction 
Decoder 

osc 

4 

8 

PB 

6 

4 

I· 
~ ~II 11 INIT 

694 

KO-K3 I 11 SO-S7 

4 
Decoder 

4 

4 

Watc.h 
Dog 

* 
Timer 

GND 
11 

RDNrn 

9 

BU2403AL 

11 OUT 11 

Carrier 
Gen. 

RAM 
16word X 

1pagex4bit 

4 

4 



1 7- ·~ /-;r-'( ? a ::J /I::° .:i. - ; /1-Chip Microcomputer 

•~Mil:*:~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~P:IJOiltEE Voo -0.3-5.0 v 
.A.1J~EE VtN -0.3-Voo+0.3 v 
t:ll1J'lll:EE Vour -0.3-Voo+0.3 v 
OUT I\ 1f/.l'(Jvl±l1J'lll:illt IQHOUT 40 mA 

~irn1:9<: Pd 600* mW 

1JH.'fi.li!UM!J Tstg -55-125 "C 

• :llt~llJfl:slH4/Recommended Operating Conditions 

Parameter Symbol Min. Typ. Max. Unit 

tiJJl!tEE Voo 2.0 3.0 4.0 v 
lbi'Fi.11.Jt To pr -25 - +75 "C 

• 'C~rt:l~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Voo=3V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

INIT I\ 1 vr-.:'Jv.A.1.Jtillt It HIT - - 1 µA V1=Voo 

INIT Cl- vr-.:'Jv.A.1J•Jm l1ur -3 -7.5 -16 µA V1=GND 

K J\1 v"Jv.A.1J~illt It HK - - 1 µA V1=Voo 

K o-v-"·11.-.A:h~il!t ltLK -9 -25 -50 µA V1=GND 

K J\1 v"Jv.A.1.JtEE VtHK 2.1 - 3 v 
K o-v"Jv.A.1.J11:EE VtLK 0 - 0.9 v 
INIT 1\1 f/.l'(Jv.A.1.J~EE VtHI 2.25 - 3 v 
INIT Cl-v"Jv.A.1.J~EE V1u 0 - 0.75 v 
so- v"Jvt:ll1.J11l:EE VOLS - 0.15 0.4 v loL=1mA 

OUT Cl - v-"'Jvt:ll 1.JtEE VoLOT - 0.15 0.4 v loL =100 µA 

OUT 1\1 f/.l'(Jvt:ll1.J1il:EE VoHOT 2.1 2.5 - v loH=-BmA 

OSC2 Cl-v"Jvt:ll1.J~EE VoLOs - 0.4 0.9 v IQL =70 µA 

OSC2 J\-( v"Jvt:ll1.J~EE VoHOS 2.1 2.5 - v loH=-70µA 

S t:IJJJ IJ-'J'i;ilif I Ls - - 1 µA Vo=Voo. t:ll1.J OFF 

OSC1 !l;~tilif losc1 1 3 7 µA Vosc1=Voo 

D.1Hltt1J:ilif loosr - - 1 µA HALT II# 

lbi'Filllft~ilif 1 looop1 - 0.3 1.0 mA tosc=455kHz 

lbi'FillJ'jftilif 2 loooP2 - 0.25 - mA 9Hlll '7 o ·;; 'J 1MHz 

lbi'F I!] ii.Ii~ lose 300 - 1000 kHz 

~~lf.l'.fi!:m:1 C1 - 100 - pF :i :..- 7 :..- if V'lli!Pi'i 

~~lf.l'.fi!it2 C2 - 100 - pF :i :..- 7;., if V'lli!Pi'i 

)!lilliiJt lcAL - 30 - µs tosc=1MHz 

RDNID 
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1 T ''l 7'?" ~a ::J :,; ·i: '1 - ~ /1-Chip Microcomputer BU2403AL 

~~ },Jfli.J ll lili 

Voo - 2.0-4.0V OY~ilU'.~*llo 

GND - 1:.A i.JO)if!~~a:: OVo 

-
.At.J 

~ = .:i. 7" Jv 1) iz ·:; !-.Ai.Jo ;: O)~/Hf"L" C 9 {> S lflt.J;Jt- t-.&l! OUT lfl1J;Jt-' I- tl"L" INIT 
1:1'JJlll.l~:lE cHt, ROM 7' ~v .Ati Qr(-~, 07' ~v .A 1:-tz ·:; I-~ h.Qo 

41:'.·:; 1-.Ai.J;Jt- 1-o /Jl-7'·;,,-:1lU;i;~i!o 
KO-K3 .Ai.J ~ ;;i.? :it/::- =i ;...1:J: •J HALTM!titllliliHl-t: ·:; t- .:' c 1:~mRililio (HALT llil'"L".At.J1;: 

J: If HALT l.1:1Wlt'it~n7.>) 

SO-S7 lfli.J -t n"'f'n~:i'l: vn.:x1.1:-Jt1:)-tz ·:1 1-, 'Ji!·:; t-1'~.Qlfli.J~=fo lfli.JMitl;t Nch :it-:t 
;... ~v1' ;...o 

OUT lflt.J *~~~tiRJliliU~~;...~•lflt.J#-1-~lfli.JMitl.1:, C-MOS !flt.Jo lfli.J H ~)Jlf1JIUl.1:, 
*~)Jifi!l!tii5JliEo 

OSC1 .Ai.J 
OSC2 c(J)r.it:-tz7 ~ ·:; ?:l!Rti'ff~fi:9 .Qo 
OSC2 i:::O)r.i1:t;tfii!JIU!01Lf~ilo 

OSC2 lflt.J OSC1 i:::O)rd'ft;:-tz 7 ~ ·:; ?:llRIHHitlil:9.Qo 

• ~Jijfll/ Application Example 

v,,, 

~----1K1 

~-----IKO INIT 

OSOi OSC2 

D 

Fig.1 32:\=-- (8X4) {il!fflPif 
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1 7- ·~ /-::t-{? Cl :::J / 1::0 .:i -1' /1-Chip Microcomputers BU2405 Series 

BU2405 Series 
4e7~1~~~v1?a~~e1-~ 
4-Bit 1-Chip Microcomputer 

BU2405 ;:, I) -A'!::I:, CMOS :1i:J i? A!: J: .Q 4 !:::' ·:; I- 1 

7- ·:; :1-Y 1? i:J ::i / t:' .:i -11 \.'9 o 

~*B~!: 1 7- ·:; :11.';:, AT L.t14!£1' ~.Qt.: elf), ;:, AT 1' 

0)1MlHI:, 11t1illi~11:, ~-fi~11:t:J!litt~::l:9o 

Series BU2405 includes 4-bit, 1-chip microcomputers 
based on the CMOS process. 

• 91-~'1"$i181/Dimensions {Unit : mm) 

19.4±0.3 

Rl.2 \,'615 14 13 12 11 10 ~I 

~~ You can make with this computer your system smaller, 
cheaper and more functionable since you can consti
tute the system basically with 1 chip. 

"'0CQ 1 2 3 4 5 6 7 8 r;==J---t7.6±0.3 
d gf 10 

<Q +I f' ~+I <q 
o~ LJ• n-i]; ~~ 

• II\¥:& 
+I 1 I Z54±0.3 I I I ~ • • 17.78±0.3 • 8.8±0.6 • 

I I 

1) :1i:J?7.L.J<'EIJ (ROM~il) 5121~1 l-

2) 7-11 .)( 'E IJ ( RAM ~-) 16 X 4 t: ·:; 1-

3) 42~0)1/A 1-7?;:,3/iz·:; 1-

4) 2 v-"'Jv 'if ·;i;i..-7- /*AT 1/7· 

5) x .A? :t :;t;:, 3 / i: T J...l±ltJIE!Bft~~lHtRiiJli~ 

6) 2 x 4 t:::":; " J...lfjtJ;f--" 
7) 2 I::":; f- '(00!'.JIJ lfj :1J ;f- - f-

8) ? i:J ·:;? ~)J.llti: 300k - 4MHz 

9) 1/.A t-7?;:-3/'if1?Jv 1.51.1s (4MHz) 

10) CMOS :1i:Jiz.A 

11) 5V !!!-~iii 

12) .A11/1~1-~ 

•Features 

1) Program memory (on chip ROM) 512 bytes 
2) Data memory (on chip RAM) 16 X 4bits 
3) 42 types of instruction sets 
4) 2 level subroutine nesting 
5) 1/0 circuit format selectable by masked option 
6) 2 X 4-bits 1/0 port 
7) 2-bits individual output port 
8) Clock frequency : 300k - 4MHz 
9) Instruction cycle : 1.5 1.1 s (4M Hz) 

10) CMOS process 
11) Single 5V power supply 
12) Standby function 

RDHtn 697 
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1 7- '/ /-:t 1' ? Cl :::J / e .:i. - 9/1-Chip Microcomputers BU2405 Series 

•~M~:;t~#t/Absolute Maximum Ratings (Ta= 25°C) 

Parameter Symbol Limits Unit 

·~~EE Voo - 0.3-7.0 v 
~gm*' pd 600* mW 

fjjl;;(.f~JiiBll'!I Tstg -55-125 ·c 

.A:1J~E£ VtN - 0.3 - Voo + 0.3 v 
:±i:1J~E£ VouT - 0.3 - Voo + 0.3 v 

• ll~tbf'l:;1k{!j:/Recommended Operating Conditions 

Parameter Symbol Limits Unit 

~~~EE Voo 4.5- 5.5 v 

.A:1J~EE VtN o-Voo v 

tif'F)jiJiiBll'!I Topr -25-+75 ·c 

• C~ff.J~tt/Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Voo = 5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

"1 v"'"Jv .A:tJ~EE V1H 3.6 - - v -

o-v«Jv.A:tl~E£ VtL - - 1.2 v -

/\1 v«Jv.A;l:J~ilit(TYPE-A) ltH 5.0 20.0 40.0 µA INIT, HALT /Jv"f') /if., fJ 

/\1 v«Jv.A:tJ•ilit(TYPE-B) ltH - - 5.0 µA R .A;l:J/Jv7-";1 /if., fJ 

/\1 v«Jv.A:tJ•ilit(TYPE-C) ltH - - 1.0 µA 7" JV-P ., 7", /Jv::'i".J/f.t 1_, 

D - v«Jv .A:tJ•ilit(TYPE-A) ltL - - 5.0 µA INIT, HALT/Jv"/')/if.,fJ 

D - v«Jv .A:tJ•ilit(TYPE-B) ltL 5.0 20.0 40.0 µA R .A;l:J/Jv7" ·;1 /if., fJ 

D- v«Jv.A:tJ•ilit(TYPE-C) ltL - - 1.0 µA 7" '" 7" ·;1 7", /Jv"f".J;., ti: i., 

o - v«Jv:±i :tJ'<l!:E£ Vol - 0.3 0.4 v loL = 1.6mA 

1\1 v«Jv:±i:tl~ilit loH - - 5.0 µA R :±i:1J/Jv7"·;1 -;/if., fJ 

o-v"'"Jv:±i:tl'lll:ilit loL 5.0 20.0 40.0 µA R :±1 :1J -;/ Jv 7" ·;1 -;/if., f J 

;f--;// ~V1/:±i:1JIJ--'.7'11i:iJit IL - - 5.0 µA /Jv7" ·:;/ti: i., 

illl•'liilit (tif'F~) loooP - 0.4 3.0 mA fcK=1MHz 

il!l•~ilit (tif'F~) loooP - 0.7 - mA fcK = 4MHz 

il!l•'lll:ilit (ft1.tl:~) loosr - 0.1 10.0 µA HALT= Voo -'.7 D "/ ?w.tl:Pij' 

tif'F l!J itUk lcK 0.3 - 4.0 MHz -

~~~)Blh lose 300 455 645 kHz RExT= 470 Q, CExT = 3300pF 

iifi•lili - - 7.5 - µs fcK = 4MHz 
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1 7- ·;1 ""j'-;i 1' ? a ::J / ~ .:i. - ; /1-Chip Microcomputers 

• :ia ·:; ? 1f 17' ~ 7.4/Block Diagram 

OSCl 

OSC2 

HALT 

INSTRUC
TION 
DECODER 

osc 

v •• 

e -!-iliiiT·O).f.i); ( BU2405 (])~~) 

Pin No. Name Pin No. 

1 HALT 5 

2 INIT 6 

3 GND 7 

4 RO 8 

• :t7"~ 3 / 

8 

6 
8 

Name 

Rl 

R2 

R3 

R4 

INIT, HALT .A.:f.Jill/il-T-li1117" A, 1117" C 1.11 €>~1RRJ 

~. R.A.n~T-li, 1117"8, 1117"C~€>~1RRJ~~ 

"to 
1117" A 7" 11-11"'/ ;..-~1Ji:1;t ~.An 

11 17" B 7" Jv 7" ·:; 7"~11i:M ~An 

1117" c 7" 11- 11"'/ ;..- , 7" 11-7 ·;1 7"t~11i:~ 1., .An 

~n~-T-li:t-7"/~~1/~9d1117"Bt99~t 

I: J: IJ 200k Qf~~O) 7° JvJ" •;1 7°~1Ji: ~1;f1.J09 9 ~ t ff~ 

~:!:"to 

RO-R9 

Pin No. 

9 

10 

11 

12 

RDNIR 

Name 

R5 

R6 

R7 

RB 

RAM 
16word X 1pageX4bit 

4 

ALU 

ST 

Pin No. 

13 

14 

15 

16 

BU2405 Series 

Name 

R9 

OSC2 

OSCl 

Voo 
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1 7 ·;; 7·-;i 1' ? [] :J /I::° .i - 9 /1-Chip Microcomputers BU2405 Series 

ilili-T-:3 A:±l 1:J *Al At 
~t 

Voo - 4.5 - 5.5V O:>il!:iJH:tl~ 

GND - ~)..tJ:j:tJO);Jf~il!:I± ov 
? .::. .i J7 Jv •J 17 ·y i-- J.. :tJ o 2:0:>ili/i-T-i "H" t:"97.> /::. R ;f-- l--1f17·y !-- ~:h.7.>o ROM J7 l'v;UJ:, 0 

INIT )..1:J 
«-:;·, OJ7 l''v.Al:17·y i--~n7.> 

____ ,.. --

HALT )..1:J 2:0:>ili/i-T-i "H" 1: "9 7-> l::.3ft#i1fwtt ~. )l!ljfil!:illt {i:toj(\f) l" '.i-'i.i: < l' 8 7-> 

OSC1 kh OS~/::.O)~~*AR!li-T-X~CRitl~"97.>oft8'7D~'JO)/::.;l!~)..1:Jili/i-T-l::.f.i:7.>o 

OSC2 tl:l:tJ OSC1 l::.0:>r~i1:*A3Ittli-T-Xt;t CR itl~"t 7-lo 9~8'7 D ·y 'JO)/::.;!! t;t ;J- -/;., /::. "9 7-> 

R ;j('- H;t 10 I:'. ·y !-- Tm!VG ~ :h. Zs IJ, -t :h.-fMk:i'L ~ Z, 17 ""/ "' 
1) 17 ·y !-- l' 8 7-> o tl:l 1:J t;t Nch 

;J--7'/ i-:·1.; 1;.,@l!ftl::.t.i:-:izs11, 7 .A '7 ;J-/:; 3 /t:J: -:i Ztt.H1C:1JvJ7 ·y 7'"9 7-> 2: /::. t l' ;!! 7-lo 
RO- R? )..tJ:j:tJ 

;j('- !-- RO - R? l;t 4 t:' ·y !-- X 2 ( RL = RO - R3, RH= R4 - R?) 0))..:±J:tJ~ffl;j('- H:t.i:-:> Z 

c'7-lo :±l1:J7 ·y7-i17·y 1--"97.> 2: l::.l:J: 1JtJ:j1:J1f7D-71 >7°tUtl/::.f.i:IJ)..1:J;F- !-- /::. ~Zfflc'7-> 

2: /::.1.fl' ;!! 7-lo 

RS- R9 tl:l:tJ ;f--!--~-M~ili:tJWffl>F-l--1'•7-> 

• ?CJ·;1?-;}I*v-5f 

BU2405i;t, l*JJ}B?Cl·:1?:/'I.t.v-:$lfpq~{..,""(1,'t9 0 

-~~-~*~-~~ ~5~~?R~~~~CRfntt 
~9.Q=t~~~-rm•~8t9of0)~ nM~S?ci 

")? f J..119 .Q = t t i'iJli~~. f n·fn0)191Jf J...:n't:jf-: 1., 

t9o 

Fig.1 

* ~llJHBlllll'.iEJ:ln:-:ic 'c 'J:lml!J'r':J: -o l" ~t..: fJ ;1: 90)1', ill-Im 

IJJ'f ;< - fJ -O)l!i31!fjg" ~~': .::.'~~ < tot! L ', 

(2) CRR~ 

..---0---1 oso 2 

Fig.2 
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1 7- ·y /'l ~ ? D :::J / t: .:z. - 9 /1-Chip Microcomputers BU2405L Series 

BU2405L Series 

BU2405L ~ ') -::Z.'l.t, CMOS -:/O iz .A l:J:: 9 4 t: ·:; I- 1 

7- ·:; -:tv 1? Cl :J /I::" .i - 9 l! 9 o 

~*~~17-~-:t-r~-A7Ama-r89~~. ~-A~A 

C7)1Ml!11:, fft1illi~11:, ~-tlli~11:1:J!f~ t, * 9 o 

Series BU2405L includes 4-bit, 1-chip microcomputers 
based on the CMOS process. 
You can make with this computer your system smaller, 
cheaper and more functionable since you can consti
tute the system basically with 1 chip. 

·~ft 
1) -:/Cl?7A,,Ci;I) (ROM~:i:) 5121'\{ 1-

2) 7-9,,Ci;I) (RAM~-) 16X41::·:; 1-

3) 42ae7)1:.--A t-7?~3/iz·:11-

4) 2 v«Jr, if1'Jr,-'f-/-*.A7-< /? 

5)v.A?~-:/~3/~TAl:l:ln@mm~~-~~ 

6) 2 X 4 t:·:; t- Alfln*'- t-

7) 2 !::·:;I- fm~IJlfln*'- 1-

8) {/.A 1-7?~3/if{?Jr, 61JS (1MHz) 

9) CMOS-:/Cliz.A 

10) 3V.!il!.-~~ 

11) .A 9 /J'\{,fl~ 

•Features 

1) Program memo,.Y (ROM capacity) 512 bytes 
2) Data memory (RAM capacity) 16 X 4bits 
3) 42 types of instruction sets 
4) 2 level subroutine nesting 
5) 1/0 circuit format selectable by mask option 
6) 2 X 4-bits 1/0 port 
7) 2-bits individual output port 
8) Instruction cycle : 61-1s (1 MHz) 
9) CMOS process 

10) Single 3V power supply 
11) Standby function 

4e~~17Y/v1?a~/ei-; 
4-Bit 1-Chip Microcomputer 

•?f.~-.j")i~/Dimensions (Unit : mm) 
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1 7- 'Y /-;r 1' ? CJ ::i / l:::° .:i - 9/1-Chip Microcomputers BU2405L Series 

• ~M:ll:k~*I}/ Absolute Maximum Ratings (Ta = 25°C) 
i 

Parameter Symbol Limits Unit 

~iffll!:J± Voo -0.3-7.0 v 

~r~m~ Pct 600* mW 

fjil;:fj:i.\fiiffl'.~l!I Tstg - 55-125 ·c 

.A/J~I± V1N - 0.3 - Voo + 0.3 v 

i±l/J~I± Vour -0.3-Voo+ 0.3 v 

* Ta= 25'C j))J:.C'filllT :Q~i';,~. 1·c 1:-:i;l! 6mW ~ii! L;:Q. (BU2405L(DIP16pin)O)~~) 

e m~UIJfF~d!l:/Recommended Operating Conditions 

Parameter Symbol Limits Unit 

~i.!il~I± Voo 2.0-4.0 v 

.A/J.:1± V1N o-voo v 

tif'Fii!Jt~l!il Topr -25-+75 ·c 

• ~~tr.J~tt/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Voo = 3V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

/\1 v«JvJ\11~1± V1H 2.2 - - v -

o-i,...r{Jl;]\/J~J± VJL - - 0.7 v -

/\1 v«Jv]\/J~ilii(TYPE-A) l1H 2.5 6.0 15.0 µA INIT, HALT/JL-:$('):,.i!i>IJ 

/\ 1 v«Jv ]\/J~ilii(TYPE-B) l1H - - 5.0 µA R]\/J/JvJ7·;1/i!i>IJ 

/\1 v«Ji,,]\/J~mt(TYPE-C) l1H - - 1.0 µA /JVJ7 ·;1 /, /J1;:$('):,.f.i:[., 

D - v«Jv ]\/J~mt(TYPE-A) l1L - - 5.0 µA INIT, HALT/ Jv:1'7 :,.iii> I) 

D- v/\"Jv]\/J~mt(TYPE-B) l1L 2.5 6.0 15.0 µA R ]\/J/Ji;J" ·;1 /i!i> I) 

D- v/\"Jv]\/J~mt(TYPE-C) l1L - - 1.0 v /JvJ7·;1 /, /Jv:Sf'J;.,..t.J:t., 

D-vA:·Jvi±l/J~E£ Vol - 0.36 0.5 v loL= 1.6mA 

/\1 vA:"Jvi±l/J~mt loH - - 5.0 µA R i±J/J/Ji;J" ·;1 /i!i> I) 

o- v«Jvi±l/J~mt loL 2.5 6.0 15.0 µA R i±J/J/JvJ7·;1 /i!i> I) 

;t-/:,. Fv1;....i±J1J 1J-7~mt IL - - 5.0 µA /JvJ7·;1/t.i: t., 

il!!-~mt (IM'FP\l) loooP - 0.3 1.5 mA fcK = 1MHz 

il!!i'~mt (ff.t.l:.a\l) loosr - 0.1 10.0 µA HALT= V00 7 D ·;1 7~.Ll:P\l 

tif'Fli!llil!1h fcK 0.1 - 1.0 MHz -

~~li!llil!1h lose 300 440 640 kHz REXT = 3.3k Q, CExr = 1 OOOµF 

)lfrlf~ffl'. - - 30 - JJ s fcK = 1MHz 
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1 7- "J 7·~ 1 ? D :J / I::° .:i -11 /1-Chip Microcomputers BU2405L Series 

• ·j' Cl ·y ? ~ 17' ?' 7 b. /Block Diagram 

8 

6 

INSTR UC· 
TION 
DECODER 

osc 1 

osc 
osc 2 

HALT 

INIT Voe 

e ililiFHcili ( BU2405L 0)~%) 

Pin No. Name Pin No. Name 

1 HALT 5 R1 

2 INIT 6 R2 

3 GND 7 R3 

4 RO 8 R4 

• :;f/~ 3 / 

INIT, HALT .A t.JyifiT·';J:? 17' A, ? 17' C IJ• S lH1RJ:iJ 

tm, R .At.JY:lil-=f-(;J:, ? 17'B, ? 17' C IJ1 Sl1!1RJ:iJ~g"Z' 

9o 

7' J v 11 '7 / tt.ttiti-t ~ .A t.J 
7' WP ·:; 7't.l.Hiti-t ~ A t.J 
/JV-)tr'J/, /JvJ7·:;7'tft#it.i: L-.AtJ 

W1JY:lii-T~:;t-7'/~~1/-z'9ff?17'Bt9~~t 

';:: ~ IJ sook o (Voo = 3V ail') ~~~O) 7' 11,, J7 ·:; 7'tft#i ~ 

i-t:IJU9 ~ ~ t tJf"Z' ~ 1" 9 o 

RO-R9 

A-LATCHES 

Pin No. 

9 

10 

11 

12 

RDNrn 

RAM 
16word X I page X 4bit 

4 

ALU 

ST 

Name Pin No. Name 

R5 13 R9 

R6 14 OSC2 

R? 15 OSC1 

RB 16 Voo 
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1 7- '/ 7-:t -1 ? Cl ::i / t: .:i. - 9 /1-Chip Microcomputers BU2405L Series 

~iH:fi5 .Al±l:1J ti ~Ii 

Voo - 2.0 - 4.0V 0)•1Jl!t$if,JI: 

GND - ~.Al±\:1JO)~*~II ov 
? =.:i J" JvlJ-t? ·y l-.A:1Jo <'.:O)~IH·t "H" L:9.Q t R ;f.- Hf-!? ·;1 I-~ tl..Qo ROM J" l'vAli, 0 

INIT A.1J 
A::-V, OJ"l'v7.l:-t?·;11-~tl..Qo 

HALT A.1J <'.:O)~-'ft "H" 1:9.Q t~~1i1'.i.I:. t.,, }l!ltt'iiilllttlmlt.>"l'.Jl't.t < 1'iHo 

OSC1 A.1J OSC2 tO)r.ii::iJ<,!M~~-TJlli CR €$~9.Qo ~Hlll? a ·;1 ?O)t ~ li.A:1J~-Tt f.t.Qo 

OSC2 l±l::IJ OSC1 tO)r.i1:7]<&l,~tJ)ff Jl.1j: CR €$fiJC9 .Qo ~Hlll? a ·;1 ?O) t ~ lj:;t-/;.... t9 .Qo 

R;f.- Hi 101::"·;11-1'tJl.lilt~ti."ls•J, -ttl.-ftl.M!JL:t.,"l, -!?·;1 I-, ') -!? ·;1 I- 1' ~ .Q o I±\ 1J Ii Nch 

.Al±l:1J 
::t-7:.... l'v 1 /li!llllH:: t.t -:i "ls •J, ? 7.? :::t/~ 3 :....i:J:? "lt!t#i:/JvJ" ·;1/9.Q<:t'b1' ~ .Qo 

RO-R7 
;f.- I- RO- R7 Ii 4 l::·y 1-X 2 (RL =RO- R3, RH= R4- R7) O))..l±\1J~ffl;f-- H:t.t-:i"l 

~'.Qo l±\:1J7 ·y 7- €-t? ·y 1-9 .Q <'.'. t L:J: IJ l±\1J1f7 0-7' 1 / ".f;jj;:ff.\n t.t IJ J..:1J;f,- I- t V"C ffl~ 'oQ 

<'.'. C ff1' ~ .Qo ;f,- I- R8 - R9 lil±\:1J!!j:ffl;f,- l-1'ilf> .Qo 
R8-R9 1±1:1J 

e ?C·;.i?~I*i.--11 
BU2405L I;!:, 1*1$? Q ")?~I* v-11 i l*lill vn' * 
9o ~tfjjilEJJl!l;t, *~~tfjjiT-, iz7~·;.i?~!iT-.X.l;J:CR 

i~#~9~~t~~-:izm•~83:9af~~. ~$~ 

~?o~1tA.n9~~t~~~~9. tn~n~mt~ 

"'Fl::;if- I.,* 9 0 

(2) CR~tllii 

.--0--1050 2 

,___-0----t 050 1 

Fig.2 

C, R, 
~ 0502 

.,ff cr,--CJ.----'VV\~R,~o-~ 
(3) ;iH~B? Cl :;1? A.n 

r 0501 

Fig.1 

* ~Jliliilil\:;E~l:?L'-Cl;J:jjlilJJ'Tt:J:-:>-C~f.l:IJ :l:TO)l', ~jlij!JT 

j.-:IJ-O)lft~'fit#~t:Z:~t-t< tot!,L'o 
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Fig.3 

ftDHm. 



1 7 ·:1 /"? -f ? a :::::i / I::° .::z. -1' /1-Chip Microcomputers BU2408A Series 

BU2408A Series 

BU2408A :_, 1J -A' lj:, CMOS :1Cl iz A': J: ~ 4 I:'. ·;1 I- 1 

7- ·:1:1v1? Cl ::i :...- I::" .i -; l'T o 

~*991: 17-·;1:11':..-A7-A#4~1'~~t.:bb, :..-A7A 

C7)1J\1!!1t, fft1illi'1t1t, ~.flffE1tl:Jltitt 1.; * t" o 

BU2408A Series includes 4-bit, 1-chip microcomputers 
based on the CMOS process. 
You can make with this computer your system smaller, 
cheaper and more functionable since you can consti
tute the system basically with 1 chip. 

•M:lit 
1) :1Cl?'7A.i<"EIJ (ROM~:;I;:) 512X8 I:'.·;; 1-

2) 7-;.i<=e'J (RAM~t) 16X41::'.·;1l-

3) 40&(7)1/A l-7?:,,3/-fz·;11-

4) 2 v~JJ, if/JJ,-'f-/*A71 /"} 

5) v A ? '.t :1 :..- 3 :...- ':TA 1±1 :1J IEl~ff~i.\ilH.RRJ~ 

6) 4 I:'.·;; " J-:1J;Y-- " 
7) 1 l::'.·;1" J-lfl:t.J;Y--" 

8) 7 I:'.·;; " 11i!jj1Jlfl:1J;Y-- " (~ 1 *';t*~)M;Y-- ") 
9) ? Cl ·;1? /ilil)Jllfl 300k-4MHz 

10) 1/A l-7?:,,3:,...if1?J1' 1.5µs(4MHz) 

11 ) CMOS :1Cl -fz A 

12) 5V!li-~~ 

13) A;:...-1~1.flffE (9f.all, ~$~RJffE) 

14) 1J"E::J/.I/::J-~-,:~JI 

•Features 

1) Program memory (ROM capacity) 512X 8 bits 
2) Data memory (RAM capacity) 16 X 4 bits 
3) 40 types of instruction sets 
4) 2 level subroutine nesting 
5) 110 circuit format selectable by mask option 
6) 4-bits input port 
7) 1-bit 1/0 port 
8) 7-bits individual output port (incl. 1 large current

port) 
9) Clock frequency: 300k- 4MHz 

1 O) Instruction cycle : 1.5 µs (4MHz) 
11 ) CMOS process 
12) Single 5V power supply 
13) Standby function 
14) Most suitable for remode controlled encoder 

4e~~177/y11c~/e1-; 

4-Bit 1-Chip Microcomputer 

•1f.~'1">1i!m/Dimensions (Unit: mm) 

~_L_ 

; 1$f-~~A-~----.jl 
g I 1.27±02 0.4±0.1 

RBHRI 705 
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1 7- ·~ /'V-(? a ::J / t:° i - ~ /1-Chip Microcomputers BU2408A Series 

• t@Mjt:k:iE*!/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~iJUUX: Voo -0.3-7.0 v 

~~ffl9<: pd 600* mW 

f:!U.fi.ffil.li:l'ffllfl Tstg - 55-125 ·c 

.A.:t.J~EE V1N - 0.3 - Voo + 0.3 v 

til:t.J"<IEE Vour - 0.3 - Voo + 0.3 v 

• :11t~11JfF~f-I: /Recommended Operating Conditions 

Parameter Symbol Limits Unit 

~il\H~EE Voo 2.0-4.0 v 

.A.:t.J~EE V1N O-Voo v 

lbf'Fi.ffil.li:l'ffllfl Topr - 25-75 ·c 

• C~r..J~i'i/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Voo=SV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

"1 v«Jv.A.:t.J~EE V1H 3.6 - - v -

c::i-v«Jv.A.:t.J~EE V1L - - 1.2 v -

/\1 v«Jv.A.:t.J~mt(TYPE-A) l1H 32 60 120 µA INIT, HALT 7'Jv/j') /iii> IJ 

J\1 v«Jv.A.:t.J"olmt(TYPE-8), l1H - - 5.0 µA HALT 7'W7' ·:; 7' &, IJ 

J\1 v«Jv.A.:t.J'lltmt(TYPE-8) l1H - - 5.0 µA R J.-:t.J 7'JvJ7•/7'&,1J 

1\1 v«Jv.A.:t.J~mt(TYPE-C) l1H - - 1.0 µA 7'JvJ7 ·:; 7', 7'Jv/f".J /Id: t, 

[J- v-"'Jv.A.:t.J'lltmt(TYPE-A) l1L - - 5.0 µA INIT, HALT7'Jv/j')/&,1J 

[J - v«Jv .A.:t.J'lltmt(TYPE-8) l1L 20 40 80 µA HALT 7'JvJ7 ''/ 7'&> IJ 

c:J- v«JvA:IJ~mt(TYPE-8) l1L 18 35 70 µA R J.-:t.J 7'JvJ7·/7'i!i>IJ 

c:J- v«Jv.A.:t.J'lltmt(TYPE-C) l1L - - 1.0 µA 7' '" 7' ·:; 7', 7'Jv/f".l/t;i:t, 

c::i- v«Jvtil:t.JCEE 1 Vou - - 0.4 v IQL = 1.6mA (R4 -R10) 

c::i - v«Jvtil :IJCEE 2 VQL2 - - 0.5 v loL = 4.0mA (R11) 

J\1 v«Jvtil:t.J'lltmt IQH - - 50 µA R tfl1J7'Jv7' ·:; 7'&> IJ 

c::i- v-"'Jvtil:IJ'lltmt IQL 18 35 70 µA R tfl:t.J7'Jv7'·'/ 7''&> IJ 

:>t-7'/ Fv1/tl:l:t.J 1J-'7~mt IL - - 5.0 µA 7'Jv7'·:;7'1d: l,, 

Wl'lif"<lmt (lbf'F~) loooP - 0.4 3.0 mA fcK = 1MHz 

illl'lif"<lmt (~11:.~) loosr - 0.1 10.0 µA HAL T=Voo '7 [J ''/ '7 f~ll:.Pi\' 

lbf'FJ!Ji.lttt fcK 0.3 - 4.0 MHz -

~Jmil!Ji.lttt lose 310 460 610 kHz REXT= 1 Ok Q' 'CExr=330pF 

i'.'1W:llli: - - 30 - µs fcK=1MHz 

OSC1 ~~~mt losc1 2.0 4.0 8.0 µA OSC1 = OV, ~~lUitf11.JUPi¥ 

706 naHrn 



1 7 ·~ /-q- -1 ~a ::J /I::° .i - ? /1-Chip Microcomputers 

e "j·a -:; 7 ~ 1r?7.t../Block Diagram 

RO-R3 R4-R11 

R4 

A-LATCHES 

Pin No. 

1 

2 

3 

4 

5 

6 

• ;t7"~3/ 

PC STACK 
2 LEVEL 

OSC1 

OSC2 

HALT 

INSTRUC
TION 
DECODER 

Name Pin No. 

HALT 7 

INIT 8 

GND 9 

RO 10 

R1 11 

R2 12 

8 

6 

Name 

R3 

R4 

R5 

R6 

R7 

RB 

INIT .A:tJ~-Tli /; 1 /A, /; 1 / C iJ' S~fRiiJ/jg, R .A 

:tJ~-T (RO-R4) Ii, /;1/B, 91/C:IJ•S~fRiiJ 

/jg, R l±:l:tJ~-T (R4- R11) Ii, 91 / B, 91 / C :IJ> 

S~fRiiJJig, HALT .A:tJ~-Tli, 91 /A, 91 / B, /; 

1 / c iJ• S~fRiiJJigl'9 o 

91/A /;i,~rj/f!H1t1't~ 

91/C /;i,~r'J/, /JvJ7·;;/t!H1i:iii.J 

R4- R100)1±:1:tJ~-Tli, H'7-;f/1Ji:!·;; H~O);jj;;fW~ 

"H" Xii "L" l:t~:JE:9.@ Z. C :IJS'l' ~ *9 (R4 li.!l!i~, R5 

- R10 li~Hi¥lo 

R12 

Pin No. 

13 

14 

15 

16 

17 

18 

ftDNrn 

Name 

R9 

R10 

R11 

OSC2 

OSC1 

VDD 

BU2408A Series 

1 
7-
•:J 

/ 
-;'{ 

1 
'J 
Cl 

ALU ::J 
;., 
I::" 
.l 

I 
ST :)! 

I 
B 
u 
2 
4 
0 
8 
A 
~ 
1) 

I 
x 

707 



1 7 ·~ 7v-< '/a :I~ I::' .:i - ~ /1~Chip Microcomputers BU2408A Series 

•·ns Al:l:l:h ii ~ 

Voo - 4.5 - 5.5V O)'ililHtlM 

GND - :i:Al:l:lt.JO)~~'llEE ov 
'7=.17"JI- 1J 1! •y ~At.Jo ;:O)g:jff i "H" I: T 6 C R l±lt.J;f-- ~ 111'JJllJl~'.iE ( ;t /;:,:I ;....1: J: IJ R4, 

INIT AtJ R5- R10 ii? •y ~3l.t.t IJ 1! •y ~ iiJlle) ~ tl.60 ROM 7" f"v;;(.t.t, 0 I'(-~. 0 j7 f"v;;(.1:1! •y ~ ~ 

tl.60 

AfJ 
;:O)g:/ffi "H" 1:"96 t~:fillf.$!1:. [.,, >lll•ta)Jlfilia'H~f.i: ( 1'i!6o * t.: Y v~;;(.~ I: 12 ii? 

HALT 
·y ~ [.,, SER 't.;~ifT?;: t l:J: "J 7:° fJ HALTl:"t6;: tfJf"'{' i! 6 0 

RO-R3 AfJ 4 t: ·y ~At.J;f,- ~. "A '7 :t:t;:, =i ;...."'{'K{;jjt/Jl-7" ·y :11" 6;: tlll'i! 60 

Al:l:lfJ 
Al:l:lfJ;JIJj~j;f,- ~o l±lt.J7·;if-f1!•y ~T6;: l:l:J: IJJ..fJ;f,- ~ C L..Tffl~'6;: l:fJf"'{'i!6 0 l±lfJ 

R4 
l;t Nch :t-:1;.... l"v1;.... t t.l:"J T .a IJ' "A '7 ;t:;t;:, = ;...."'{'l{;jjt/Jl-7" •y :11"6;: t lil'i! 60 

1:1:11.J 
-t ti. t' M.lut L.. T 1! ·;1 ~, Y1!7~1'~6.l:l:ltJm~t.t. N~:t-:1;....f"v1';....tf.i:"J7:".t:!ij, '7A 

R5- R10 
'7 :t:t;:, = ;...."'{'Jijjt/Jl-7" ':J :11" 6;: t 111' i! 60 

R11 :±11.J 
*·~~tiiiJ~l:l:lfJ;f--~.l:l:l:hM~t.t, N~:t-:1;....f"v1';....tf.i:"JT.t:!ij, '7;;(.?:t:t;:,:i;....1' 

Jijjt/Jl-J"•;i :1"96;: l:fJf"'{'~6o WJ- ON IF.\'0)~111.t "H" 1'iJ!>6 0 

AfJ 
OSC2 tO)ro1J1:;iJ<1t~:fi'f 3l.t.t CR iti~T 6. ~Hiil? CJ ·y '7 0) ti! t.tA:h~Ht t.1;6. ;t:;t;:, =i;.... 

OSC1 
1' OSC2 tO)l'llJl:fiilli:titllA6. 

OSC2 l±lfJ OSC1 l:O)fllll:;iJ<A~li'fxt.t CR itifi.il!T6o ~ftll'7i:J ·y '/O)t i!t.t:t-:1;.... t"t6o 

• ?CJ-;i?$iz*v-1l 

BU2408A ti, ~$? [J ';/?::; .1:-i v-11 ~ ~- {., n \ * 
'9 o ~ti@ll!I;!:, *ii~ti-T~U CR ~~H-ttt't .Q.: t 1;: 

cl:? T•.&Jt'Z' ~ * '9 o -tCT.>ftl!, *ilSfJ• €>?CJ ·;1? ~ .A:tJ't 
.g.: t t RJtl~'Z'' -t tt.-f tt.CT.>1JIJ ~ JU"'fl;:~ {., * '9 0 

(2) CR~:Ji 

16 
r----<o---tOSC 2 

17· 

c, R. 16 
r----f 1------'V\A---0-----I osc 2 

~ 17 
r----f 1----------0---iOSCl 
~ b, 

Fig.1 

(;t7'~ 3 :.-1::-rH!ll'itf-t!JD~l 

* ~!liil§lrl'.if:fl:l::?t 1 't"~lfil1J'fl;:J: ?'t"~t.J:IJ S:90>'t', !-!IHjl'f.>< -tJ 

-O>ffti!l!fl~#~l;:;:'.~i<f( t.:~t 1 0 

Fig.2 

(3) *al5? [J ';/? .AtJ 

16 
OSC2 

:>o----c17>---1 osc l 

Fig.3 
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1 7- ·:1 /'l ~ ~a :J ~ I::'.' .:t - ~ /1-Chip Microcomputers BU2408AL Series 

BU2408AL Series 

BU2408AL ~ 1) - A'l:t, CMOS /Cl iz A I:~ 7a> 4 i::· "J l-

17'l7'v 1? t:J~/~i-9~9o 

£$~~17'l7'~~A7Am•~87a>~~. ~A7A 

0)1]\!~!Ht, ~1illittt1t, ~.flffg{tl:A"itl: [,, * 9 0 

BU2408AL Series includes 4-bit, 1-chip microcompu
ters based on the CMOS process. 
You can make with this computer your system smaller, 
cheaper and more functionable since you can consti
tute the system basically with 1 chip. 

·~ft 
1) 7'D?7A;C-t1J (ROM~lt) 512X81::·;,i 1-

2) 7'-9;<-l:IJ (RAM~:B:) 16X4t::";,il-

3) 40lt0:>1/A 1-7?~3/iz·y 1-

4) 2 v-"''Jv '!J":7'Jv-7/*A71 /? 

5) v A? ;t/~ 3 /l:""CA.:±l:tJ@~ff~~i~URilJffg 

6) 4 !::";1 " ).t.J;Y--" 
7) 1 t: •/ " ).tf:lt.J;Y-- " 
8) 7 !::";1 " {l§Jjjljtf:\:tJ;f--" (~ 1 $1i:;l;:ii)tlf;f-- ") 

9) ? Cl ·;1? ~)JU.i 100k-1 MHz 

10) 1/Al-7?~3/'!J"1?Jv 6µs(1MHz) 

11) CMOS /ClizA 

12) 3V !!!-iii~ 

13) A9/t\1.flffg (9H~B. ~$;f:!<ilJffg) 

14) 1) i: ~/.I/~ - 1(£;:~i/i 

•Features 

1) Program memory (ROM capacity) 512 X 8 bits 
2) Data memory (RAM capacity) 16 X 4 bits 
3) 40 types of instruction sets 
4) 2 level subroutine nesting 
5) 1/0 circuit format selectable by mask option 
6) 4-bits input port 
7) 1-bit 110 port 

. 

8) ?-bits individual output port (incl. 1 large current 
port) 

9) Clock frequency: 100kHz-1MHz 

10) Instruction cycle: 6 µ s (1 MHz) 
11) CMOS process 
12) Single 3V power supply 
13) Standby function (both externally and internally) 
14) Most suitable for remote controlled encoder 

4eY~17~~v1?D~/~i-9 

4-Bit 1-Chip Microcomputer 

• *tF~-f"iili!l/Dimensions (Unit : mm) 
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1 7 ·~ /y "f ~ a :::J / I::° i - ; /1-Chip Microcomputers BU2408AL Series 

• ~Mit:*:~*&/Absolute Maximum Ratings (Ta= 25°C) 

Parameter Symbol Limits Unit 

~illl~EE Voo -0.3-7.0 v 

fl~fil1': pd 600* mW 

fWof.fi.ilUM.i! Tstg - 55-125 ·c 

.A:tJ~EE V1N - 0.3-Voo + 0.3 v 

i±l:tJtEE VouT - 0.3 - Voo + 0.3 v 

* Ta= 25'C!.' .. .Ll:1'ii!ffl9i:>~i;l;l:, 1'CI:-::>~ 6mW O:illtt;i:>o (BU2408AL (MF18pin) (7)~1';) 

• :11M~lllfl:*f-t./Recommended Operating Conditions 

Parameter Symbol Limits Unit 

~illltEE Voo 2.0-4.0 v 
.A:tJtEE V1N O-Voo v 
l!Jf'Fi.ilf ~IDI Topr -25- 75 ·c 

• il~f.J~tt/Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Voo = 3V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

1\1 v«Jv.A.1JtEE V1H 2.2 - - v -

CJ- v">'Jv.A1:J~EE V1L - - 0.7 v -

I\ 1 v«Jv.A1:J~int(TYPE-A) l1H 8 18 32 µA INIT, HALT/" Jv)i'r) /di;. I) 

I\ 1 v">'Jv .A1:Jtini(TYPE-B) l1H - - 5.0 µA HALT 7" JVJ' ·y /di;. I) 

1\1 v«Jv.A1:Jtini(TYPE-B) l1H - - 5.0 µA R .A 1:J 7" Jv 7":1 7" di;. 1 J 

l\1 v">'Jv.A1:Jtini(TYPE-C) l1H - - 1.0 µA /"JV!' ·y /, /Jv?i'rJ/t.i: t, 

Cl- v«Jv.A1:Jtini(TYPE-A) l1L - - "5.0 µA INIT, HALT /Jv?i'r) /di;. I) 

Cl - v«Jv .A1:Jtini(TYPE-B) l1L 5 10 20 µA HALT /" Jv 7'":1 /"di;. I J 

Cl- v">'Jv.A1:Jtint(TYPE-B) l1L 5 10 20 µA R .A1:J /JvJ7 ·y /di;. I) 

Cl- v«Jv.A1:Jtint(TYPE-C) l1L - - 1.0 v 7" Jv 7' .,. 7"' /Jv?fr) :.- t.i: t, 

CJ-v«Jvi±l1:JtEE 1 Vou - 0.3 0.5 v loL = 1.6mA (R4 - R10) 

CJ- v">'Jvi±l1:JtEE 2 VQL2 - 0.3 0.5 v IQL = 4.0mA (R11) 

l\1 v«Jvi±l1Jtillf loH - - 5.0 µA R i±l1:J/Jv7' ·y /di;. I) 

CJ - v">'Jvi±l1:J~illf loL 5 10 20 µA R i±l1:J/Jv7' ·y /di;. I) 

::t-7":.- l"v1/i±l:tJ 1J-'7tini IL - - 5.0 µA 7" Jv 7' .,. 7" t.i: t, 

illlJttini (l!Jf'F~) IDDOP - 0.3 2.0 mA fcK=1MHz 

illlJttini (ff!l~) IDDST - 0.1 10.0 µA HALT= V00 'J Cl ·y 'J~Jl:.11~ 

l!J{'Ff.liliBi~ lcK 0.1 - 1.0 MHz -

~~f.lil)Bi~ lose 250 440 640 kHz REXT = 3.3k Q' CEXT = 1 OOOpF 

ilii-~lt - - 30 - µs fcK = 1MHz 

OSC1 9-i~tini losc1 0.3 0.9 2.0 µA OSC1 = OV, 9iiUlH1i:f11Ja~ 
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RO-R3 

64 8 

6 

2 LEVEL 
4 

6 

INSTRUC- 8 

TION 
DECODER 

OSC1 

OSC2 

HALT 

v,, c£J 

Pin No. Name Pin No. Name 

1 HALT 7 R3 

2 INIT 8 R4 

3 GND 9 RS 

4 RO 10 R6 

5 R1 11 R7 

6 R2 12 RB 

• :t:i~ 3 / 

INIT }.,,:MilH·';t $11 /A, ?11 / C tJ• GiURi'iJliE, RA 
1JYl/i-T- (RO-R4) ,;1:, $11/B, $11/CtJ•G~:tRi'iJ 

liE, Rtl:l1JY:li-T- (R4-R11) ,;1:, $11/B, $11/CtJ• 

G)~JRi'iJliE, HALT ).,,1JY:lif-';J:, $11 /A, $11 / B, $1 

1 / c tJ• G ~tRi'iJliEl'.'9 o 

?11 /A /Jldi'r) /t!Hit1't~ 

?11 / c / 11-~ r/ ;.... , / 11- ?":1 /t!Hit IJ:' 1.., 

R4-R100)tl:l1JYl/if-,;J:, H'7-;if/IJ-!!·;1 H~m;:igH 

"H" 3HI: "L" '.:::m:if:9 .Q Z: C: ifl'.' ~ :!: 9 (R4 ';t.lj!~, R5 

- R10 ';J:F<i]llij)o 

R4 

R12 

Pin No. 

13 

14 

15 

16 

17 

18 

R4-R11 

'ff 
A-LATCHES 

Name 

R9 

R10 

R11 

OSC2 

OSC1 

Voo 

naNm 

BU2408AL Series 

RAM 

4 

1 
7-
·:; 
/ 
v 
1 
'J 
Cl 

ALU :::J 
/ 
1::· 
.1 

I 
ST ~ 

I 
B 
u 
2 
4 
0 
8 
A 
L 
~ 
') 
I 

7,' 
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1 7- ·1 7"? -1·~ a ::::J:.; I::° :i - ~ /1-Chip Microcomputers BU2408AL Series 

Yiffif-~ }dl:ltJ fi ~t 

"" 
Voo - 2.0 - 4.0V O)~iU:a*'1: 

GND - -i:A.t±l1JO)~$-I± ov 

7=.1J"JI- 1) -lz ';/ f'- A1Jo Z.O)~f-1 "H" ,:9 9 t R t±ltJ;F'- I- ;lfflJJIJl~:li:: ( ;f /::/ 3 / ':J: IJ R4, 

INIT )..1J Rs - R1o 1 -1z ., ":su1: 1; -1z ., Hillie> cl'ti.9o ROM J" n,7<.,;J:, 0 ""{ - :;-, 0 J" I'' v ;;<. ':-I! ·;1 t- cl' 

ti.9o 

Z.O)~f-1 "H" ,:99 tR~tff~!l:.G, il!i'lt~)llfHiil.l.>T~t.i.'< l'89o ;H.: Y v::/'7<.~1': 121-tz 
HALT )..1J 

., t- G, SER iliJ~ I fr? Z. t ': J: -:> T t HALT ': 9 .Q Z. t ff<! 8 .Q o 

RO- R3 )..1J 41::·;1t-)..tJ;F'-1-o 77<.'7;;f/::/3 /l'ftt#i:/JvJ"·;17°99Z. C:tfl'89o 

A.t±ltJllftJf.W- 1-o t±l1J7'/71-1! '/ I- 9 9 Z. t ':J: IJ )..1J;F'- I- t Vf ffl~'9 Z. ttfl' 8 7->o t±ltJ 
R4 A.t±ltJ 

';J: Nch ;;f-// Fv1 /Ct.i.'-:>TSIJ, 7 ;;<. '7 ;f 7° ::/ 3 / l'ftt#i: 7° Jv J" ·;1 7°9 9 Z. t ;If(! 8 9 o 

tn-fMl!:iLGT-1!·;1 t-, 1J-tz·;1 t-l'89o t±11J1Fa:<1:,;;1:, Nch;;f-// Fv1/tf.i.'-:>TSI), "7-. 
R5- R10 t±ltJ 

'7 ;f /::/ 3 / C!t~#i:/JvJ" '/ 7°9 9 Z. t ;If""(' 8 7->o 

*•mi:~lili'iJllet±ltJ;J<- t-o t±11J1Fa:<1:,;;1:, Nch ;t-// Fv1/tt.i.'-:>TS•J, 7 ;;<. '7 ;;f/::/ 3 /(! 
R11 t±ltJ 

t~#i:/JvJ" ·;17°9 9 Z. t tfC:· 8 9o 1tr;- ON aijO)~i\:li!H;J: "H" l'~ 7->o 

0~2tO)~~*~R~f-X~CRla*'1:99o~$'7C~'70)t8~)..1J~f-tt.i.'9o ;f/::/3/ 
OSC1 )..1J 

l' OSC2 t O)r .. i,=m~ftt#i:;IJ~ A .Q 0 

OSC2 t±ltJ OSC1 cO)rai':*~R~f-X';J: CR lat>J.:99o '1Hlll'7 C ·;1'70)t8 ';J:;;f-/./ t9 7->o 

e ?Cb?~h*v-11 
BU2408AL ,;1:, 1*!$? D ")? ::;·I* v -11 f ~it vn' 
*~.-~~~~*~-~~~~CRtntt~~~~t~ 

~~Tmd~8*~.f~M. n•~S?D~?fA~~ 

~~t~~-~. f~f~~ffifW~~~~*~· 

C, R, 16 r ,___0_~VV'~--U---< osc 2 

,--J -------1
0
7__,.osc 1 

~ c, 

Fig.1 

(:t/'./3 ;.,,:-c~~j!.ltJtf1bll~) 

* ~j)J;11iJ~:;E~,:~L, .. rn:l/lillif-':J:-,T~IJIJ;!:i"O)<', ~l/lillif

;;I. -ti -O)jftlli!fili ~ t';;lt': .::'~~ < to <'5 • ', 

(2) CRH~ 
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1 7- '/ 7°'V 1' ? [J ::J /I::° .:z. - 51 /1-Chip Microcomputers BU2400 Series 

BU24QQ Series 
4~Y~1~y~V~~D~/~1-~ 

4-Bit 1-Chip Microcomputer 

BU2400 ~ 1) -:;nt, CMOS /CJ i:! .Ai: J: ~ 4 !::' ·:; I- 1 

T ':J /? 1? CJ ::J / t::0 .1 - 9 l' 9 0 

¥*A'iJi: 1 7- ·:; 7"1.' ~ .7. 7 hmJi!Zl' ~.Qt.:: il'IJ, ~ .7. 7 b. 

q)1M!J.1t, 1!Uilli~1t, ~.flffg{ti:~~ t., :!: 9 o 

Series BU2400 includes 4-bit, 1-chip microcomputers 
based on the CMOS process. 
You can make with this computer your system smaller, 
cheaper and more functionable since you can consti
tute the system basically with 1 chip. 

·~~Jf~;f"~~/Dimensions (Unit: mm) 

52.3 :!:~· 2 r: 21 I 

~::~:::::::::::~:::1~[¥ 
20 

~~ ~ 

~~01____j_ o~f~ ;ti ~ - ----r 

1 
7 
") 

/' 

""' 1 
'7 
CJ 
::i 

I 
9 

-~~ 

r...: - 0.5±0.1 

~ l ~2.54±0.3 I ~ ~ I 
M 48.26±0.5 ~ 

1) 7"CJ?7b..J<'f: 1J (ROM~:fl:) 10241~1'1-

2) 7-9;<'£:1) (RAM ~:fl) 64 X 4 !::":; 1-

3) 43ltq)1/:A 1-7?~3/i:!·:; 1-

4) 3 (,,--"()(, -tf'"j')(,-'f-/:1'-::Z.-T 1 /? 

5)?::z.?*7"~3::.--~zAwn~~~~~m~• 

6) 2 X 4 !::·:;I- An;t;- 1-

7) 16 I::'·:; I- ~~IJf±ln;f-- 1-

8) 81::'·:; I- PLAf±ln;f--t-

9) ? CJ·:;? ~)Bl~ 300k - 4MHz 

10) 1/::Z. l-7?~3/-tf1?Jv 1.5µs (4MHz) 

11 ) CMOS 7"CJ i! .7. 

12) 5V !j!-~;m! 

13) ::Z.9/1~'1.flffg 

•Features 

1) Program memory (ROM capacity) 1024 bytes 
2) Data memory (RAM capacity) 64 X 4bits 
3) 43 types of instruction sets 
4) 3 level subroutine nesting 
5) 110 circuit format selectable by mask option 
6) 2 X 4bits input port 
7) 16-bits individual output port 
8) 8-bit PLA output port 
9) Clock frequency: 300k - 4MHz 

10) Instruction cycle: 1.5 µs - (4MHz) 
11) CMOS process 
12) Single 5V power supply 
13) Standby function 

RD Nm 
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1 · 7- ·-:; 7° x 1' ~ Cl :J / l:::" .:z. - 5Z / 1-Chip Microcomputers BU2400 Series 

• ~Mlii*:lEm/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits Unit 

-i)j~fE Voo -0.3-7.0 v 

m&m!I<: pd 800* mW 

iJH~iililffBl!!I Tstg -55-125 ·c 

.A.:h~EE V1N - 0.3-Voo + 0.3 v 

l±l:h~EE Vour - 0.3 - Voo + 0.3 v 

* Ta=25"C~:.Ll:c:'~!llT'f>t,l!~l;J:, 1·c1:-:>~8mW~ilJl.!;'f>o (BU2400 (DIP40pin) Cl)t,11~) 

• :lt~l11fF*f-l:/Recommended Operating Conditions 

Parameter Symbol Limits Unit 

~i1ii\~EE Voo 4.5- 5.5 v 
.A.:h~EE V1N O-Voo v 
lbi'Fiililfl'Bl!I Topr - 25-75 ·c 

• 'l~ff.J~tt/Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Voo = 5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

/\1 v-"''Jv.A.:h~EE V1H 3.6 - - v -

Cl - v-"''JvA:1:J~EE V1L - - 1.2 v -

/\1 v-"'"Jv.A.t.J~JM(TYPE-A) l1H 10.0 - 90.0 µA V1N = Voo 

J\1 v-"''Jv.A,t.J~JM(TYPE-B) l1H - - 1.0 µA V1N = Voo 

Cl - v-"'"Jv .A.t.J~JM(TYPE-A) l1L - - 5.0 µA V1N = GND 

i:J-1/"(Jv.A.t.J~JM(TYPE-B) l1L - - 1.0 µA V1N = GND 

/\1 l/A;'Jvl±lt.J•EE(TYPE-C) VoH 4.5 - - v loH = -500µA 

i:J- v/'(Jvl±\f.J~EE VoL - - 0.4 v loL = 1.6mA 

l±l:h IJ -7~mt(TYPE-D) IL - - 5.0 µA -

illlJt~iM m1m l IDDOP - 1.0 3.0 mA fcK = 1MHz 

)ilJjf~)M ( lb{'FPi\') IDDOP - 1.2 - mA fcK = 4MHz 

)ilJjf~)M (ffll:.Pil') IDDST - 0.1 10.0 µA HALT= Voo 'J [J ") 'Jwll:~ 

lb{'i'~i!!ft fcK 0.3 - 4.0 MHz -

~~~iJift lose 300 440 640 kHz REXT = 470 Q, CEXT = 3300pF 

ilfi.i!li' - - 7.5 - µs fcK = 4MHz 

OSC1 'f.i!~~mt losc1 2.0 - 15.0 µA OSC1 = OV, ~lil.lUitiihn~ 
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• 7a ·:1 ? ~ 11' ".! 7 A/Block Diagram 

BU2400/BU2414/BU2415/BU2416 O>Wti 
RO-R15 

ROM 

64wordX 16pageX8bit 
RAM 4 

16 a 16word X 4page X 4M 

4 
6 4 

4 4 
PB 

4 
6 4 2 

PC PA 
STACK STACK 
3LEVEL 3LEVEL 

4 
INSTR UC-
TION 
DECODER 

4 

ST SL A,, 

4 

MODE OPLA/LATCHES 

~ OSC1 POWER 
osc 

OSC2 

~ HALT INIT 00-07 

e .a.llii67-0)~'1Ji (BU2400/BU2415 O)f11/-) 

Pin No. Name Pin No. Name Pin No. Name Pin No. 

1 Kl 11 R4 21 R14 31 

2 K2 12 R5 22 R15 32 

3 K4 13 R6 23 07 33 

4 KB 14 R7 24 06 34 

5 MODE 15 RB 25 05 35 

6 GND 16 R9 26 04 36 

7 RO 17 R10 27 03 37 

B R1 1B R11 28 02 38 

9 R2 19 R12 29 01 39 

10 R3 20 R13 30 00 40 

ftDNm 

BU2400 Series 

Name 

VDD 

OSC2 

OSC1 

HALT 

INIT 

L1 

L2 

L4 

LB 

K/L 
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1 7- ·:17°'";(1' ? a :J / t: .:i - 11 /1-Chip Microcomputers BU2400 Series 

e Al:i:l:t.J1811i~:it 
.A1.JililH·li:$l 1 :t A, 1117' B tJ>Si~Hffi'iJfjg, :±11.J~-Tli:$117' c, 1117' D tJ>Si~URRJfmC'9 o 

:$117' A :$117' D 

( :t ;i, 1(') /~ti\:1-t 8) 

:$117' B 

(/JL-1(') /f.t l.,) 
:$1{/C 

(CMOS :±11.J) (;it-// Fl/{/) 

~-T~ .Ai±l:h ~J! II lie 
Voo - - 4.5 - 5.5V O)~i.iil f ~*Ye 

GND - - ~.Ai±l:tJO)~$'iifJi ov 
K1 - K8 .A:h iE 4 t:: ·;1 HHIJ.A:ho KIL= "L" 1'-flJll<'.' 8 9 

L1 - L8 .A:h iE 41::·;11-:gHIJ.A:ho KIL="H"<'.'ftJll<'.'89 

RO- R15 i±l:h iE 16:<i;;O)fi!iJIJ:±l:tJ;t-'- l- 0 ~k.ij!.Ml,:iz·;1 I-, IJ iz ';I Hi<'.' 8 9 

00-07 i±l:h iE 
8 t:: ·;1 HHIJO):±l:tJ;t-'- 1-o 1~:$1-/'i 32lHU<'.'i'l'IOCi:iJlil11'7°Cl ?7.L. t t t': ROM 
1t:T9 

?=i7~~iz71-A:ho ~O)~-=ff"H"t1'9tRi±l:h#-t-~~iz'll-~h9oO:±I 
INIT .A:h iE :tJ#- Hi Ace= 0, SL (:7.7-:$1:A7 ·;17) = 0 O)~O)H:$l-/1ii±l:h ~ h9o :l:f.: 

ROM 7 l'v .A1i F A:-V', 0 iHl!!,:iz ·;1 I-~ h9 

HALT .A:h iE ~0)9iHt "H" ':1'9 t~ijti~.il:~, iill'fUlilllHIN:>l"~t.i: < 1'89 

KIL ).:fJ - K, L ,A;tJO)ffljfi~ 

MODE )..1J - ~0)9ilff1l"L"O)~L)..1J1lv"JH:- l'tf.i:I), "H"O)P~7·;17--t- Ftt.i:9 

OSC1 )..1J - OS~tO)~~*~~ij-TX~CRf~ti'CT9ofi$7CJ770)t8~J..:h~-Ttt.i:9o 
~:1~ =i /':J: IJ, OSC2 tO)~':\lijl~ttl:ti\:f )..h9<:t1Jf'"{' 8 9 

OSC2 1±11:1 - OSC1 tO)rai':*~~ijf-Xli CR f~ti'CT9o ;rj.$7 Cl ·;170)t 8 Ii~-/;., tT9 

•?C7?9:i:.::H,,-1' 

BU2400 Ii, l*J$? [J "J ?~~O)f.:clbl:? [J ·:;?:/I :t- I/ 

- 11 f l*J~ vn.' :!: 9 o ~~181Mli, 7J<il~~-T. i? 7 ~ 

7?~~-TXUCRf*#~9~~t~~?zm•-r8:1: 

9o~O)~ ~$#S?C7?f.A1.J9~~ttRJfmC', 

~ n-fti.O)'f§~f ~lrl:ff- t., * 9 o 

(2) CR~~ 

OSC2 

:::>o---o---fOSC 1 

(1) 7J<il~~-T. i?7~ ",1?~~-T Fig.2 

c, R, 

;;--t OSC2 

D r OSC1 
~-0----1 osc 2 

.At1t1:11B11m>t 
-

-

A,B 

A,B 

C,D 

C,D 

A,B 

A, B 

A, B 

A, B 

B 

c 

Fig.1 

(::l"/~3 ;,1:<lif~ltt1L1-tlln~) 

rl----<>---1 osc , 
.__ ___ _ 

* ~:f!>liilil3:iE~l:-:>•'<l;t:f!>ilJ'fl:J:"?-CJi~~J;l:90)-c', ~:f!>ill'f 

;( -:IJ-O)ilt~fill~~'ll'l:.:'.~t-J< fi' <'! •'o 

716 
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1 7- ·;; -:Iv 1' ? CJ ::J / l:::" .:i ...,.. 9 /1-Chip Microcomputers BU2400L Series 

BU2400L Series 
(!*J~s:p) 

BU2400L :/ 1J .- .A' lj:, CMOS /Cl iz .Ai: J: .Q 4 t:":.t I- 1 

7- ·;t /? 17Cl:::i/1:::0 .i - 9 \:9 o 

£*~~17-~:1\!':/.A7Am•-r~.Q*~• :/.A7A 

0:>1M\11t, 1ltfllli~1t, ~tlliE1ti:Jtitt t., a; 9 a 

Series BU2400L includes 4-bit, 1-chip microcomputers 
based on the CMOS process. 
You can make with this computer your system smaller, 
cheaper and more functionable since you can consti
tute the system basically with 1 chip. 

·~ft 

1) :1o?"7A..l<-'EIJ (ROM~I) 10241\11-

2) 7-9..l<-'E 1J (RAM~I) 64X4t:'.":.t 1-

3) 43~0)1/.A"77 :/ 3 /iz ·;t" 

4) 3 v/'\Ji- "!f"7Ji--7-/.t..A71 :...-1· 
5) ? .A 7 ;;t :1:/ 3 ;..-1:-r A.t±:l:tJIBJJlttff~~i~HR"iiJliE 

6) 2 x 4 t:":.t " )..:f:J;f,-" 

7) 16 t:":.t I- ·IJUJ!Jt±:I 11 ;N - 1-

8) 8 t:":.t I- PLAt±:l:tJ;f-- 1-

9) 1/.A t-77:/3/"!f"17JI; 6µs (1MHz) 

10) CMOS /Cliz.A 

11) 3V $.-~il.\l\ 

12) .A 9 /J"\1-illiE 

•Features 

1) Program memory (ROM capacity) 1024 bytes 
2) Data memory (RAM capacity) .64 X 4bits 
3) 43 types of instruction sets 
4) 3 level subroutine nesting 
5) 1/0 circuit format selectable by mask option 
6) 2 X 4bits input port 
7) 16-bits individual output port 
8) 8-bit PLA output port 
9) Instruction cycle: 6µs (1MHz) 

10) CMOS process 
11 ) Single 3V power supply 
12) Standby function 

4~~~1~~~~1~a~~e.:i-~ 
4-Bit 1-Chip Microcomputer 

•5'f.~'1"$!~/Dimensions {Unit: mm) 

52.3 :g.z 

i~ ., 
"!ci _1 
~~ '.!'1 - --r 
~ - ~5±0.1 

: --1 1-- 2.54±0.3 I 
+l \ ' 15.2 co 

::; 48.26±0.5 ~~ 

~· 
16.5±0.5 
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1 v ·~ 7°-.i 1 ? Cl ::J / I:: .:i - 9 /1-Chip Microcomputers BU2400 Series 

• ~x~Uitj;:~*!/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits Unit 

~~-EE Voo -0.3-7.0 v 

f-f~jj19'; pd 800* mW 

1*f.fi..!l.Ji'tilllti Tstg - 55-125 ·c 

.A1J~EE V1N -0.3-Voo+0.3 v 

:±l1J'!IEE VouT - 0.3-Voo+ 0.3 v 

* Ta= 25°C l.'.1J::l'~!il9.Qt;!!f;l;t, 1·c 1::-::i~ BmW ~~t;.Q, (BU2400LO)t;!!f;) 

• :llB~t/Jff'~dtf /Recommended Operating Conditions 

Parameter Symbol Limits Unit 

~1/ll!~EE Voo 2.0-4.0 v 

.A1J~EE V1N o-voo v 

i111'Fi..!l.!i'l'illlE Topr -25- +75 ·c 

• fli~~!M1tt/Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Voo = 3V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

/\1 L-""Gv.A1J~EE V1H 2.2 - - v -

CJ - v A;'Jv .A 1J~EE V1L - - 0.7 v -

/\1 l/A;'Jv.A1J~mt(TYPE-A) l1H 2.5 6.0 15.0 µA V1N = Voo 

/\1 v"\'Jv.A1J'!lmt(TYPE-B) l1H - - 1.0 µA V1N = Voo 

CJ - v"\'Jv .A1J~mt(TYPE-A) ltL - - 5.0 µA VtN = GND 

CJ - v"\'Jv .A1J~mt(TYPE-B) l1L - - 1.0 µA V1N = GND 

/\1 v"\'Jv:±l1J~EE(TYPE-C) VoH 2.5 - - v loH = - 500µ A 

CJ - v A;'Jv:±l 1J~EE VoL - 0.36 0.5 v loL = 1.6mA 

:±l1J IJ -'J~mt(TYPE-D) IL - - 5.0 µA -

il!lll'~mt (iJ.Jf'Fiil) loooP - 0.3 1.5 mA fcK = 1MHz 

il!lft~mt (M.11:.llil) loosT - 0.1 10.0 µA HALT= Voo 'J Cl"/ 'Jf',!.1.1:.a~ 

ibf'Ff.'iliBih fcK 0.1 - 1.0 MHz -

~~f.'il)Bi:Jl lose 300 440 640 kHz REXT = 3.3k Q , CEXT = 1 OOOpF 

)IQ.llffl' - - 30 - µs fcK = 1MHz 

OSC1 ~~~mt losc1 0.5 0.9 2.0 µA OSC1 =av, ~lil!ifitfihO~ 
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1 7- ·y 7•-;i 1' ? Cl :J / t: .:i - 9 /1-Chip Microcomputers BU2400L Series 

• 7· O ':I ? 111J7/f7 .i.-/Block Diagram 

BU2400L/BU2414L/BU2415L/BU2416L O)~.g 

RO-R15 

ROM 
64word X 16page X Sb it 

RAM 4 
64 16 8 16word X 4page x 4bit 

4 
6 

4 4 
PB 

4 
6 4 2 

PC PA 
STACK STACK 
3LEVEL 3LEVEL 

6 

4 
INSTRUC-
TION 
DECODER 

4 

ST SL Ace 

K/L 4 

MODE OPLA/LATCHES 

~ OSC1 POWER 
osc 

OSC2 c£; HALT INIT 00-07 

e .a.!lilH·O)~~ (BU2400/BU2415 O)~~) 

Pin No. Name Pin No. Name Pin No_ Name Pin No. Name 

1 K1 11 R4 21 R14 31 VDD 

2 K2 12 RS 22 R15 32 OSC2 

3 K4 13 R6 23 07 33 OSC1 

4 KS 14 R7 24 06 34 HALT 

5 MODE 15 RS 25 05 35 INIT 

6 GND 16 R9 26 04 36 L1 

7 RO 17 R10 27 03 37 L2 

s R1 1S R11 2S 02 3S L4 

9 R2 19 R12 29 01 39 LS 

10 R3 20 R13 30 00 40 KIL 
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1 7 '/ /'l -{?a ::J / l::° 1 - ~ /1-Chip Microcomputers "lT · · BU2400L Series 

9--f/A 9--f/B 9--f/D 

(/Jldfrj;....tJkjji:f;ti!) (/Jldf'i/t.J: [.,) 

9--f/C 

(CMOS t:l:l:tJ) (;t-/;.... Fv-f ;....) 

~.r:g .Al±:l:h itii:t ... Im )..lll1Jliili&ln>I'. 

Vou - - 2.0- 4.0V O>'lli&it:tlfilli -

GND - - ~Al±:l:h0>~$-fit ov -

K1 -K8 A"/J iE 4t:"·:i 1-~HIJA:ho KIL="L"l'ff.lf.ll'!9 A,B 

L1 - L8 .A:h iE 4 t: ·;i 1-MJIJA:ho KIL= "H" l'ffffll' ! 9 A,B 

RO- R15 l:ll:h iE 16:$:0)fl~IJl±:l1:J;J<'- l- 0 ~"'1.!jl.M!l:-tz·;i I-, IJ iz '/ I- ff"{' ! 9 C,D 

00-07 l±:l:h iE 
8 t: ·;i t-MJIJO)l±:l:tJ;J<'- 1-o l~:\l -:..-1;1: 32 ~Ii:!: l'1'1'1£iiJlilil'7'Cl 1'7 t. t t 'bl: ROM 

C,D 
-11:1"9 

"=.:i.7'JJ.,1Jiz·;i 1-A:ho Z.(7)~.'.ft: "H" t"t9t Rl±:l:h;J<'-t-tj: 1Jiz·;i l-~:1"1.9o 01±:1 
INIT J..:h iE :h;J<'-t-tj:Acc=O, SL (A7"-:llA7·;i7-) =OO)lli\'O)H:\l-/IPl±:l:h~tl.9o :l:t.: A,B 

ROMJ'l'"vAffFr.:-~. o•:lt!!l:iz·;i 1-~:1"1.9 

HALT J..:h iE Z.O)~.'.ft: "H" l:"t 9 t~~ff'f.fJ.I:. [.,, )l\l'lf'll)ltt:jgll')"t":'.Pf.J: < l' ! 9 A,B 

KIL J..:h - K, L .A:hO>W:IU. A,B 

MODE J..:h - Z.O)~.'.f;IP "L" C7)11i\' L )..:tJtfvl\'.JL-'1:- I'" t f.t IJ, "H" C7)11i\'7 ·;i 7-'!:- I'" t f.1:9 A,B 

OSC1 J...:h - OSC2 t0>r.i1:7]<li~:lliH:Srn CR t:tll\T9o W86? Cl ·;i ?O>t !liJ...:hillHt f.1:9o B 
::t7'~ =i /l:J:: IJ, OSC2 tC7)ril11:f;lS#.Oitt: J...:1"1.9 Z. t ffl' ! 9 

OSC2 l±:l:h - OSC1 t0>r.ll1:7]<ii~:lli.'.f:SUt CR t:tlail:T9o ~$?Cl ·;i ?O>t i!li::t-7'/ t"t9 c 

• ?IJ·:;?~:i:*l;-/j. 

(2) CR ~ti 

rlso2 

BU2400L !;!;, i*Jfl(S? i:l ·:; ?~~O)t.:bl.>t:::? i:l ·:;?~I .::f. 

v-11 t: i*lll vn' *"to ~tli!BIN~H;t, 1l<ii~tlil=r, -tz 7 
~ ·:; ?~tlil=f3Z.t;t CR i9H<ttt"t .Q.: c t:::J:? ZtM.&XC'i! 

*"t· ~0)- *f$~S?i:l~?iA1.l"t7.>.:ct~~C', 

~ tL-ftLO:>iJgi PXft;:*- t., * "t. r' i._:~~08_0_1~~~~--

r----i°~'---+--'VR~,,,.........--0---10802 
rlr o, D r--------0--.......... 0SO, 

Fig.1 

( '!t 7" :/ 3 ;, i.:-ntlSlilltf<thP~) 

* i!ililiilBll:iEl!l:?~'"t"!j:!iiJJ'fl:J:-:>-OHt•J:l:T(1)1', -&lHIJT 

;;1.-7J-(1)tt;ll"fl£-~1;:;:-:~t-f( f;E~~'o 
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Fig.2 

oso 2 

oso· ::x>----<~--l oso 1 

Fig.3 
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1 7- •J /'l ~?a ::J ~I::' .:z. - ~ /1-Chip Microcomputer BU2418L 

BU2418L 4~Y~1~Y~~~?O~~e1-~ 
4-Bit 1-Chip Microcomputer 

BU2418L t.1:, 1)'E:J/I/:::J-:$f(:: [.,T, flhO) ID :::J 

- F, flhO)::\'-\' 1) 7'18~~~~::i / t-D-Jv18~0)~1JO 

~. litffliB!mO):fft*IJ~·~~ -z:·-t 0 

BU2418L is operable as a remote controlled encoder, 
this microcomputer helps easily expand application 
range such as several ID codes, generation of a num
ber of carrier signals and addition of control signals. 

-~~ 
1) :to?71'.i<'E 1) (ROM~I) 10241'\1 t-

32X4 i::· ·;; t-

3) 43~0)1 /:A t-7? ~ 3 /-I!·;; t-

4) 3 v/'\'Jv -tt:7'Jt--7>::1':A71' /,.'/ 

5) 4 I:::'·;; t- .A/J;F- t- (::\'-:A::\'-\'/ffl) 

6)41::'.'·;;t- .At±:::h;F-t- (:\'-:A:\'-\'/, :bt~:UIH 

ffl) 
7) 8 I:'.'·;; t- 1~~1Jt±::1J;F- t- (::\'-:A::\'-\'/ffl) 

8) *~mtt±::1J;F- t- ( 1)'E:J/18~t:l:l1Jffl) 

9) 7 D ·;; 7 Pci15J1lh 300kHz - 1 MHz 

1 o) 1 ;.,. :A t- 7 ? ~ 3 ;.,. if 1 ? Jv 12.5 µ s ( fosc = 

480kHzP;!f) 

11) C-MOS/D-1!.A (3VJ¥-~i!) 

12) HALT-t$\HiE (fi;-%,;:J:~) 

13) ::\'-),,1J,;:J:~ HALTm~mfig 

14) 5~m0)~9~ 1J 'E :::i /18~m"""" 1J 7'~~1EJli11tl*I~ 

(/D?71'1:J: 1rnH.RiiJfig) 

15) -1!7 ~ ·;;?~tm1Elll/1rffl:::J/7'/ifl*I~ (?.A?::t:t 

~3 /) 

16) rJ:t·;;7 F·;;?91-xl*I~ (:to1'7J.';:J:IJJK1.R 

iilli~) 

17) MF22 /'t·;; 'T- :;· DIP22 (BU2419), SDIP22 (BU24 

22L) tJ ii!> IJ ;!: i" 0 

•Features 

1) Program memory (ROM capacity) 1024 bytes 
2) Data memory (RAM capacity) 32 X 4bit 
3) 43 types of instruction sets 
4) 3-level Subroutine nesting 
5) 4-bit input ports (for key scanning) 

• ~Ht~'f';.!~/Dimensions (Unit:mm) 

13.7±0.3 

..., I 

; Di=~ nntldl ru::u;:JJ 
~I~ ~ -Il-g I 1.27±0.2 o.4±0.1 

6) 4-bit input/output ports (for key scanning, expan
sion terminals) 

7) 8-bit individual output ports (for key scanning) 
8) Large-current output ports (for outputting remote 

control signal) 
9) Clock frequency 

10) Instruction cycle 12.5 µ s (at fosc=480kHz) 
11) C-MOS process (3V SUM battery) 
12) HALT function (by instruction) 
13) HALT reset function by keying in 
14) Builtin carrier generating circuit for 45 types of in

frared remote control signals (selectable by prog-

ramming) 
15) Builtin capacitor for ceramic oscillation circuit 

(mask option) 
16) Builtin watchdog timer 

•m~ 
I) 'f::::J /I/:J-:$fffl 

• Application 

Remote control encoder 
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1 7 '/ "1~ -1 ? CJ ::J /I::° .:i. - ~ /1-Chip Microcomputer BU2418L 

0 

• -:l'D ·~ 7-!I 17' ''/7 A/Block Diagram 

ROM RA-RD KO-K3 i Ii SO-S7 1111 OUT ii 
64word X16page 8 

X8bit 

64 16 
Carrier 

R-Latoh Gen. 
S-Latoh 

10 

6 4 

4 4 RAM 
PB Decoder 16wordX 

16 2pagex4bit 
6 4 

Stack Stack 
X- reg MUX 

3Level 3Level 
4 4 

6 

Instruction 
8 4 

Decoder 

OS01 4 

oso 
ST 

OS02 

Reset 14 Watch 
Dog 

f 11~]11 
Timer 

b 
11 

INIT GND 
11 
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1 7 ·~ 7-:r-< ~ C :::J ::,; I::° .:i. - ~ /1-Chip Microcomputer BU2418L 

• a@Xlf:C::k~*&/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

ffilJO'iltll: Voo -0.3-5.0 v 
.A.:h'iltll: VrN -0.3-Voo+0.3 v 
t:ll:htll: Vour -0.3-Voo+0.3 v 
OUT /\1 v«Jvt:ll:h'iltll: loHOUT 40 mA 

~~tel~ Pd 600* mW 

flM-t~llilUll Tstg -55-125 ·c 

• m•llJfF~f*/Recommended Operating Conditions 

Parameter Symbol Min. Typ. Max. Unit 

•Ui!ltll: Voo 2.0 3.0 4.0 v 
lbf'F~Jl Topr -25 - 75 ·c 

• ll~tr:l~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Voo=3.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

INIT 1\1 v"(Jf...A:h~mt If HIT - - 1 µA V1=Voo 
-
INIT a - v"(Jf... A :htlllf lrur -3 -7.5 -16 µA V1=GND 

K/\1 v''Ov.A:h~lllf l1HK - - 1 µA V1=Voo 

K a-v'X"Jv.A:htlllf lrLK -9 -25 -so µA Vr=GND 

R ""' v'X"Jv.A:h~lllf lrHR - - 1 µA Vr=Voo 

Ra- v"(Jv.A:htlllf 1 lrLR1 - -0.1 1 µA Vr=GND, t:ll:IJ OFF, /JV7' "J /J!:f'it~ [, 

Ra- v'X"Jv.A.:htlllf 2 lrLR2 -9 -25 -50 µA Vr=GND, t:ll:IJ OFF, /JV7' ·:; /f!:f'itil!> IJ 

R a - v'X"Jvt:ll :htll: VoLR - 0.15 0.4 v loL=lmA 

s a - v"(Jvt:ll:h-.;E£ VoLS - 0.15 0.4 v loL=lmA 

R t:ll:h 1J-711Ullf ILR - - 1 µA Vo=Voo. t:ll:h OFF 

St:ll:h 1J-7tlllf I Ls - - 1 µA Vo=Voo. t:ll:h OFF 

OUT a-v«Jvt:ll:h11!:E£ VoLRM - 0.15 0.4 v loL=lOOµ A 

OUT /\1 v"(Jvt:ll:h11!:E£ VoHRM 2.1 2.5 - v loH=-BmA 

osc2 a-v«Jvt:ll:h•E£ Vows - 0.4 0.9 v loL=70µA 

OSC2 /\1 v«Jvt:ll:h1ill: VoHOS 2.1 2.5 - v loH=-70µA 

OSC1$~tlllf losc1 1 3 7 µA Vosc1=Voo 

M.!l:.ilUI~~ loosr - - 1 µA HALT II# 

lbf'Fil!lttt~l loooP1 - 0.3 1.0 mA fosc=455kHz 

lb1Hltttillf2 loooP2 - 0.25 - mA ~Hlll7a·:;7 lMHz 

th1'Flli.!Uk lose 300 - 1000 kHz 

~:fjffl~:I: 1 C1 - 100 - pF ::J ; .... J" ; .. rtj" ~-!!# 

~:tiffl~:i: 2 C2 - 100 - pF :::i ;, 7;, if'~&!!# 

i!illlllll - 30 - µs fosc=lMHz 
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1 7 ~~ ~'?-1 ~ c ::J ~·I::° .:i. - ~ /1-Chip Nticrocomputer BU24t8a.:· 
I 

I 
I 

YIT-~ .Al±l:tJ • llE 

Voo - 2.0-4.0V O)'IHi f: fllllo 

GND - :i:.A:tJO)~!l'llEE OVo 

-
.A:tJ 

"=. .i 7" Jj, IJ i? •:J 1-A:fJo Z.O)~'f f:"L" CT g S l±l:tJ;f.- 1-:&tf OUT l±l:tJ;f.- 1-fif"L" 
INIT 

1:~nlllltt:JE~ti.. ROM 7" t:'vAtiO~-:J. 07" t:'vAl:i?·;1 !-~fl.go 

KO-K3 .A:tJ 
41::: ·;1 1-.A:fJ;f.- 1-o ':1Jv7" ·:.i :flUitPii!o "A '7 :;J-:1;.t =i /l:J:: IJ HALT Mll*Wfilif:~t: 
':J I-<:'. tl:illmiiJfilio (HALT M'"L".A:tJl:J:: IJ HAL HtMI!*~ fl.g) 

so-s1 l±l:tJ 
t fl.-fMJl:iL VlC:Rli-/ll:)i? ·;1 I-, 'Ji? ·;1 HliiJlllio 1±1:1Jm~1;1; Nch ;t-:1/ t:'v1 
-"o 

41:::•;1 l-.Al±l:tJ;f.-1-o (f;;:ff_ [,, ffl.-ffl."H"l±l:fJM'O)O'J.}..:fJ1:- t:'Cf.>g)o l±l:fJl;f;, f 

RA-RD J..l±l:tJ 
fl.-fM.lut VlC:Rlt-Jll:)i? ·;1 1-, ') i? ·;1 I- tJfiiJlllio 1±1:1Jm~1;1;. Nch :;t-:1/ t:' v 1 
/o :t JvJ" ·;1 :tlttit, HALT Mll*Wfili(*YIT-f:"L" t T g) l;t" A '7:;J-:1=i/1:-rillmiiJfilio 

I" 

OUT l±l:tJ *'ll)lftl!mlbiiJfili 1H:::J /f~~l±l:tJ;f.-1-o l±l:tJlf~~l;t, C-MOS l±l:tJo l±l:tJ H ~UffIDJl;t, 
*11Jftl!ml!J iiJf!Eo 

OSC1 .A:tJ OSC2 tO)rdll:i?7 ~ ·;1 ".l~llJTf:tl~Tgo OSC2 tO)r,.i1:1;1;~i.IUitf:Piilo 

OSC2 l±l:tJ OSC1 tO)r~i1:i?7 ~ •:J ".l~ib'ff:fl~T go 
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1 7 ·~ 7-:r -( ? C :J ~ t::° i - ~ /1-Chip Microcomputer 

• JiC.;JIH§IJ/ Application Example 

-<?-

Kl 

KO 

RD 

RC 

RB 

RA 

t=°-1-°l 

Fig.1 

S4 

S2 

'----IK2 

'-----!Kl 

~----.KO 

~-------tRD 

~---------1RC 

v,, 

OUT 

GND 

OSCl OSC2 

6H- (8X8) fil!ffl~ 

v,, 

OUT 

INIT 

osc1 osc2 

D 

Fig.2 48:\'- ( 6X8) +2 :::i / I- CJ - Jvfil!fflPil' 

naNrn 

BU2418L 

v,, 

//),/ 

1 
7-
':I 

"j' 
"'l 
1 
'7 
CJ 
::J 
;_, 
I::" 
.1 

I 
~ 

I 
B 
u 
2 
4 
1 
8 
L 
;:, 
I) 
I 

Yoo 
;;;: 

,,./'/,/ 

725 



1 7- ·:; -.1-:t 1' ? CJ :::i / l:: .:i. -- <$1 /1-Chip Microcomputers 

BU2421 4~~~1~~~v~~a~/~1~~ 

4-Bit 1-Chip Microcomputer 

BU2421 I!, J77D ?, *~~:±11.J;f-- t-iJ ~ €i*Jift l/t" 

1,' ~ (!) ~, LED ~(f)~7f-itii' € ffl-::>*ilU!ll~~(f) ::J / t

D-7 l:il ~""(\,';1:9 o 

BU2421 is most suitable for controller of household ap
pliances having display devices of LED, etc., because 
analog input, large-current output port, etc. are in
corporated. 

·~-1) 7'o?7.L.;<~•J (ROM~I) 1024X8t'.·:.t I-

64X4 t:·;.1 I-

3) 38~(/)-(/.A t-7?:;,3/i?·;t t-

4) 3 l//'(Jv "lj-:1'11--f-;..,;:f-.A-T 1 ;..,? 

5) fi;-<f;~fintr .. i (-x:;,;..,"tj"-f?Jv) 1.5µs (4MHzlitl 

6) 8 t: ·;t I- A/D i*Jil 27-1' /;:f-JvJ77o 7 .A1.J 

7) ~~-ffl~1'97*~~:±11.J--l"i*l• 

8) LED::J/t-o-7/1"7-(J~i*J-

9) 511x-~E 

10) ') :t ·;t 7- I" ·;t 7511 xi*!il 

11) HALT-~E 

• Features 

1 ) Program menory (ROM capacity) 1024 X 8 bits 
. 2) Data menory (RAM capacity) (general purpose) 64 

X 4 bits 
3) 38 types of instruction sets 
4) 3-level subroutine nesting 
5) Command execution time (machine cycle) 1.5 µs 

(at 4 MHz) 
6) Built in 8bit AID 2 channel analog input 
7) Built in analog input, large-current output port 
8) Built in LED controller 
9) Timer function 

10) Watchdog timer can be built in. 
11 ) HALT function 

• *~'1"~~/Dimensions (Unit :mm) 

• Application 

White goods 

726 RDNrn 

BU2421 

I 



1 7- 7/-.r1' ? CJ :::i / l:::° .:i. - ; /1-Chip Microcomputers 

• '1 [] ·;1 ? 1f 17 ?"7 A/Block Diagram 

ROM 
64word x 16page 

X8bit 

6 4 

6 4 

STACK STACK 
3LEVEL 3LEVEL 

6 

INSTRUCTION 
DECODER 

OSC1 

osc 
OSC2 

LEDSO
LEDS7 

LEDCO
LEDC2 

8 

WATCHDOG 
TIMER 

PIOO
PI03 

PIO-Pl3 

TIMER/ 
PRESCALER 

~ r.=11 :::::GN!::=D ::::;ill 

• t@t.ffij;:~.ji&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~PJJO'ii:I± Voo -0.3-7.0 v 

r-F:gm~ pd 700 * mW 

f!U~jg!llaml Tstg -55-125 ·c 
.At.Jill± V1N -o.3-Voo+0.3 v 

lfl:t.J11!:1± VouT -0.3-Voo+0.3 v 

naNm 
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• :llM~l!JfF~{tf:/Recommended Operating Conditions 
"C'] 

Parameter Symbol Limits Unit 

t~~EE Voo 4.5-5.5 v 
"1 v«Jv.A.:tJtEE V1H 0.7Voo-Voo v 
c::i-v«Jv.A.:1JtE£ V1L 0.0-0.3Voo v 
iiJ1'Fi.!i!.JilBWI Topr -25-75 ·c 

• !l~rr:J!M'tt/Electrical Characteristics (Unless otherwise noted,Ta=25'C, Voo=S.OV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

INIT 1\1 v«lvA:t.J'~)ilt l1HIT - 0.1 5.0 µA V1=Voo 

INIT c:J-v«lv.A.:1Jt)Jlt llLIT 6 13 26 µA V1=GND 

HALT/\ 1 v«Jv.A.:htiiit l1HHT - 0.1 5.0 µA V1=Voo 

HALT c:J-v"'Jv.A.:1Jtilit l1LHT1 37 75 150 µA V1=GND 7'WP ·:; 7't!!Ji\:.ii~ 

HALT c:J-v«Jv.A.:1Jt)Jlt l1LHT2 - 0.1 5.0 µA V1=GND 7' JV'P ·:; 7'fft}i\:. t.i: [, 

OSC1 1\1 v«Jv.A.:htiiit l1HOSC - 0.1 5.0 µA V1=Voo 

OSC1 c:J-v«Jv.A.:htilit l1LOSC 5 10 20 µA V1=GND 

J\1 v«Jv.A.1Jlliiit l1H - 0.1 5.0 µA V1=Voo 

c::i-v«1v.A.1Jlliiit 1 l1L1 - 0.1 5.0 µA V1=GND 

c::i-v"·1v.A.:1Jtiiit 2 l1L2 37 75 150 µA V1=GND 7' Iv 7" ·:; 7'fft}i\:.f;j' ~ 

c:J-v"·Ml:l:1JtE£ 1 VoL1 - - 0.4 v loL=15mA, LEDSO-LEDS7, BZ 

c:J- v"·Ml:l:1JtE£ 2 VoL2 - - 0.4 v loL =1.6mA; LEDCO-L€0C3 

c::i- v-"'"Jvi±l:htEE 3 VoL3 - - 0.4 v loL =4.0mA, PIOO-PI03 

"1 v«Jvl±l:hlliiit loH 37 75 150 µA 7' Jv 7" ·:; 7'Jitt1i ~ 

;f-'j'/ f'"v1 /i:l:l:1J 1J-'7~)1it IL - 0.1 5.0 µA 7' Jv 7" ·:; 7'ffttt t.i: t, 

ADI A:1J~E£ V1AD 0 - 5.0 v 
ADI A:1Jiiilit l1AD - 0.1 1.0 µA 

CMP .A.:1Jiil± V1cM 0 - 5.0 v $'Hi~iJtE£1F.¥ 

CMP.A.:1J~)Jlt l1cM - 0.1 1.0 µA $'~$~$-EEIF.¥ 

A/D?fM~~ RES - 8 - bit 

.A.:1Jl:::0 /f'~i;t7-tz ·:; t-~EE V10FF -10 0 10 mV ADI, CMPA:1J 

A/Diz·:; t- 1)/7:$11 b. tADS - 36 - MC MC : 7 ~;....if 1 '7 Jv 

:::i;....1~v-:$1i!·:; f- IJ /7:$11 L. tcMS - 4 - MC MC : 7 ~;....if 1 '7 Jv 

!El l!Hbi'Fil!:ilit 1 loooP1 0.3 0.7 2.3 mA fosc=4.0MHz, :::i;.... Hv- :$7f~!I:. 

IEJ~iili'F~mt 2 loooP2 0.3 0.7 2.3 mA fosc=455kHz, :::i;....1tv-:$7i~!I:. 

IEJ~ftf!l:.iimt loosr - 0.1 10 µA 

'7 Cl ·:; '7 l!Ji&'~ lose 0.4 - 4.0 MHz 

ilillfitJi tcAL - 7.5 - µs fosc=4.0MHz 
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ililif-~ J...i:ll1.J 

Voo -

GND -

AVoo -

AGND -

-
INIT J...1.J 

--
HALT J...1.J 

PIO 
J...1.J -Pl3 

PIOO 
J...i:ll1.J -PI03 

BZ i:ll1.J 

LEDCO 
i:ll1.J 

- LEDC2 

LEDSO 
i:ll1.J 

- LEDS? 

ADIO 
J...1.J -ADl1 

CMPO 
J...i:ll1.J -CMP1 

OSC1 J...1.J 

OSC2 i:ll1.J 

X : Don't Care 

- : :tl!lm~1t!J t,mlmf:li!Ml 

fll! im ~ ~ 
4.5V - 5.5V <T.>11i:il {t tl~ 

~J...i:IJ1.JO)~ll!tEE o.ov 
4.5V- 5.5V Q)J"j-[J ?IEJ~ffl.:iittl~ 

7"7-Q ?IEJi3fflO)~ll!tEE o.ov 
7=.:i.7"Jv 1)-!! ·y 1-J...1.J. PURPlido Z. <T.>ililif-t "L"';:: 9 {> 
t. ROM 7" Fv A ;If 0 ""(-;/, OiHl!!,:i! ';/ I-~ n{>. 

7=.:i. 7"Jv HALT kfJ. PURi;l:JidRJnllo Z.<T.>ililif-t"L"';::9 
{> (.:, ~~;lf'(.f;.tl:. 9 {>. il£ -J -C PUR ;lff.J:~ ':1115-, )lllft.:il!t 
t ~ b&IJ -C'.Pt.i: < 9 {>:. UfRJnll. 

--
7 A "7 ;t / ~ =i :.d: d:: ~} HALT a)Jt;jf ffl Pi\' I: I;!: HALT J..."fJ 
IHIHJ!.~ n{>. 

4e~t-J...1.J#-l-.7A"7>t/~=i/~"l~R<T.>.~Y 
& i::· ·;1 I- Z'..' t t:JH:tRRJnE. 

4 e., l-J...i:ll1.J#- 1-a (&-11"H"i:ll1.JPi\'<T.>Ji.J...1.JRJnila)Nch 
>t-//Fv1/i:IJ1.J7A"7>t/~=i/~"l~RO).~Y 

& i::· ·;1 I- ;::' t ':JH:tRRJnll. 

:iif-j~~i:ll1.Jffl*'ll!:ll!t Nch ;t-// FL--1 /i:IJ1.J. 

LED F-:71 t~<T.>::J'E/ F71 :iffl Nch ;t-// ~·1.--1 /i:IJ 
1.J. 
"~?;t/~=i/~-C~RO)•~w&e~i-Z'..'c~>H:IRRJ 
AO 
~ .. 
LED F71 t~<T.>i! 'i /. / I- ~"71 :iffl*til!t Nch ;t-// 
~·v1/i:ll1.J. 

7"7-Q?J...1.J. 2?<T.>J...1.J<T.>Wij~i~. /Q?7A~d::-J 

-Cfi? 0 

~.!J.:EEJ...1.J (9Hsll~lltEE tifffl9 {>iji'S"), :l:fd;l:D/A 
O)'E = 9-i:ll1.J (p:jJlB D/ A {t{fffl9 {> :1115-<T.>Jj. )l;::ffffl. 2 
-:><T.>J...1.J(i:ll1.J)<T.>WIJ~lt;J:, /[J~i7.Ld:d::-J-Cfi'?. Pl 
$~$tE£0)JH:IRl;t7 A "7 >t/~ =i /o 

OSC2 t<T.>rai1:~~3lHttl~9{>. 
OSC2 c<T.>rai,:1!\IHit!Hil:tPiil. 

OSC1 t<T.>rai':~~~Httl~9{>. 

Hi-Z: 1\-(-( /l::"-§;.,;;z:tJ:l;IJ:tl!!m 

PUA: /J~7' ·y :1!t0i'i 

RDNm 

') -!! ';/ I- ~:!*ml 

-

-

-

-

L 

x 

x 

J...1.J'E- F 
(Hi-Z) 

Hi-Z 

Hi-Z 
:XI! 

H 
(;t:1~=i/) 

Hi-Z 

ADIOJ...1.J 

CMPO J...1.J 
:XI! 

Plllil A/D 
(;t:1~=i /) 

x 

x 

BU2421 

HALTPi\'~ll~ 

-

-
-

-

H 

L 

x 

-
3W 

L 
(;t/~=i /) 

Hi-Z 

Hi-Z 
:Xl;t 

H 
(;t/~=i /) 

Hi-Z 

-

-

H 

H 
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• !iCiJJl~J/ Application Example 

h-
ill 

+ 

a: rfo R, 

ot: R, 
....___ '-----

B. B. B. 
~ m m 

I [ R, 

R, 

R, 

R, 

R, 

R, 

R, 

R, 

730 

LED02 

LEDOl 

LEDOO 
BU2421 

LEDS7 

LEDS6 

LEDS5 

LEDS4 

LEDS3 

LEDS2 

LEDS1 

LED SO 

ftDHfR 

PI021---

Pl01 I-----' 

PIOO I-----' 

Pl031------' 

ADI0'------------4 

OMPlD 

OMPO 

R,, 

oso2n 
CJ 

oso1U· 

AVaa'--------4 

HALTI----~ 

o, o, 
INIT ~ Itz Itz 

o,_I_ 
GND 

AGND,__ __ ....____. 

BU2421 
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BU24201 4e~~17~/v~?a~/~1-; 

4-Bit 1-Chip Microcomputer 
(Hftcp) 

$1-1"-;f-'·:1 t-, ::J-1::-;<-:IJ, ~-T:IJ-..-.::·:1 H~O)J"'T 

o ? A 1J ,;::: J: .Q ~Jilfillf!IJ t LED ~ff-•liE~ rJ :$11 v •ng 

~ffl?*~~~O)::J/t-0-7c~T~~o 

BU24201 is most suitable as controllers for such con
sumer products as jar pots, coffee makers and electro
nic carpets which require temperature control using 
analog input, LED display function and timer function. 

·~~ 
1) ':10?7.L.;<~IJ (ROM3:9) 2048X81::·:1 t-

2) 7-:$1;<~ 1) (RAM3I) 128X41::·:1 t-

3) 100~0)1/.A t-7?~3/-!?·:1 t-

4) 8 v/'\Jv if:1Jv-7/-*.A-T1 /? 
5) frl~~rrlli¥rai ( 1 if1? ;i,frl~) 

1.0 II s ( fosc=6MHz Pi¥) 

6) j!;g)~;;.-ftg (?~$1, i:*l$ 2) 

7) LED ::J/ t-0-7-/ 1"71 J~J:*jJ!l 

i??;</t-ili1J8*, ::J~/ili1J3* 

8) 8 !:·:1 t- A/D i:*lil, J7'f"O? A1J 4* 

9) :1-!f-ili1J (:to? 7 v :1 Jv=\',.. iJ J"~~IBl~i:*:!Ml) 

10) H7 i.,.;i, 1/0 8 * 
11) LEDl!HIJffl::kii~ili"fJ;f-'- t-

12) '7:t ·:17 l":$11vi:*lil 

• M-~'f°$i~/Dimensions (Unit : mm) 

OUT v .. 
LEDSO PI013 

LEDSl PI012 

LEDS2 PI011 

LEDS3 PI010 

LEDS4 PI003 

LEDSii 0 PI002 

LEDS6 
N .. PIOOl 
N 

LEDS7 i PIOOO 

LEDCO INTO 

BU24201 

13) ~i.IUi:G:~ililBl~i:*lillRJfig LEDOl TESTS 

14) .A:$! /1~1-fjg 

•Features 

1) Program memory (ROM capacity) 2048 X 8bits. 
2) Data memory (RAM capacity) 128 X 4bits. 
3) 100 types of instructions sets. 
4) 8-fevel subroutine nesting. 
5) Command ex~cuting time (1 cycle instruction). 

1.011 s (fosc = 6MHz) 
6) Interrupt function (external 1, internal 2). 
7) LED controller/driver are in1:orporated. 

Segment output 8 pins, common output 3 pins. 
8) 8-bit A/D is built in with 4 analog inputs. 
9) Buzzer output (programmable carrier generating 

circuit is incorporated). 
10) Parallel 110 8 pins. 
11) Large-current output port for driving LED. 

LED02 AVDD 

RESET ADl3 

OS02 ADl2 

OSOl ADii 

GND ADIO 

12) Watchdog timer is incorporated. 
13) Power supply voltage detecting circuit can be in

corporated. 
14) Standby function. 

ftDNrn 731 
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•m~ • Applications 

1MlJ.~~LED t-:"511\, A/D1t~~~(ig:::i/ l-a-7 Small consumer appliance LED drivers, high-function 
controllers with AID 

• 7a ·:;?~/Block Diagram 

,----------, 
0 ~ ·1 I ~ ~ 1-l-~~-r------, 

OUT 

732 

g~ 
. >" 

I 
.......,......__J 

Jl4 
I ~~ 

~ " 

I 

I 

I 

I 

I ~0-
1 

I 
I 00 

0 l.J I ~ ~ 

~ ~ ~ a: 00 

I ~ ~ . 
I . ! 
[___ _______________ ?PU01Ei 

RDNfR 

OGM02A 

Pl003D 

PI003D 

RST 

DOG03A 

AV,, 

AD083A 
40H 
8BIT 
ADO 

TMR01D 

TMR01D 

MAIN OLK 

STP04A 

PI010 
-13 

PIOOO 
-03 

RESETS 

ADIO 
ADl1 
ADl2 
ADl3 

INTO New 

COMO 
OOMl 
OOM2 

SEGO 
SEGl 
SEG2 
SEG3 
SEG4 
SEG5 
SEG6 .__ _ _.. __ _,._SEG7 

1/0 
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• MM:ll*lE~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

m11n•EE Voo -0.3-7.0 v 
ff3ll~ pd 500* mW 

i*#UiHll Tstg -55-125 ·c 
.A:1J•EE V1N -o.3-Voo+0.3 v 
W:1J•EE VouT -o.3-Voo+0.3 v 

• :HH@lllfl=iltt~/Recommended Operating Conditions 

Parameter Symbol Limits Unit 

.r1.1J•EE Voo 4.5-5.5 v 
1\-f v"\Ji...An•m I:: .A 7 1J :.-.Afl) V1H 0.7Voo-Voo v 
CJ-v"\Ji...A:1J'ilEE(l::.A7 1J :.-.Afl) V1L o-0.3Voo v 
'''f v"\Jt...A1Ji1EE( l::.A7 11 :.-.A:fi) V1HS 0.75Voo-Voo v 
CJ-v"\Ji...A:1Ji1EE( l::.A 7 11 :.-.A:fi) V1LS o-0.25Voo v 
tif'Fillllfilll To pr -25-75 ·c 

• 11ttr.JMti/Electrlcal Characteristics (Unless otherwise noted, Ta=25°C, Voo=SV, AVoo= 5.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

STOPIIDi&fl)Jfl loosT - - 1 µA STOP-t:-1' 

HALT IIDl&fl}lff loo HT - 15 - µA HALT-t:- I', fosc=32kHz 

IIDl&tif'F'.iHl 1 loooP1 - 30 - µA LCDlbf'F~, fosc=32kHz 

IIDl&ti1"F•mi: 2 loooP2 - 10 - µA LCDlbf'F~. fosc=6MHz 

'"J CJ "'/ '"J ~ilifll: lose 0.3 - 6 MHz Voo=4.5-5.5V 

RDNIR 
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• liCiJf.lf§IJ/Application Example 

El El El 

PIOOO 

PI001 

PI002 

PI003 

<-++++>+i-+--+H-++H.-,,_,'V'v---< LEDSO 
'--+++~--+++H-14--A.N\,--I LEDS 1 

'---++l+#----l+++f+---ANv--i LEDS2 
'---+ft#-~H+---"Nv---1 LEDS3 
'---~--;.,H+--'VV\---1 LEDS4 

'---+t+---+-i----A.N\,--1 LEDS5 
LEDS6 

'-------+---~.,..,..,____, LEDS7 

BU24201 

TES TB 

734 naNm 
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BU24407L 4e~~17~/v~?D~/e1-9 

4-Bit 1-Chip Microcomputer 

iii.fllill IJ ~ ::::J;.... I;.... ::::J -1f c vr' Ri¥ITT-:h v;.... :SitflfiE1i 8 

~~::::i;....~ 17-'l:1~~•~m•~s*9· 

~1/70'l7, •~o'l70)•-7o'l7~0)D~t~ 

lill~9. 

As a high-function remote controlled encoder, you can 
easily constitute a remote controller with clock calen
dar using 1 chip of this microcomputer. It is operable 
also with a single clock out of the main clock and sub
clock. 

·~fi 

1) :10-151.~~·J (ROM~:I:) 4KXBI:'.·:; 1-

2) 7-~~~ 1) (RAM~:R) 

( iR.ffl) 128X4 I::·:; I-

(LCD Wffl) 2BX4 I::·:; 1-

3) a v~Ji.- •·:1'11.--f;....;f.;;i.7--< ;....-1 

4) 11i'iiEE, •-'ii~Df'F (Voo=2.0 - 4.0V) 

5) 11i)illft~mtD1'FRi¥ 

15 µA (Typ.) (fosc=32kHz) 

6) ~~~rrR~r .. i ( 1 • { 7 11.-~~ l 
13.19 µs (455kHz ~) 

157.89 µs (38kHz R~) 

7) igi6h.fllill ( ;iHlB 2, l*JilB 2) 

8) LCD ::::J;.... l-0-5/ 1'"5{ J\l*JjG 

9) ~li!EI~ 2 IEl~l*JW!l 

10) ~ 1' IJ J7~~lEJ~l*J~ 

11) ROM 7-117--7"Jv.flli!l 
12) ~-.A.:tH:.J:IJ;;i. l-·:1:1~l~tJ•SO)fU;tJ"~li~ 

13) ?~·:17-1'"·:1-1~{vl*Jft 

14) ;Jr-;i} LED ~~Dffl P 7- 1' /;f.Jv:k~mtl±l:1J;f-- 1-

15) 8 i:: ·:; I-~ { v:h? ;....11~u~~tffl:iJ?/1ll*Jil 

•Features 

1) Program memory (ROM capacity) 4 K X 8 bits 
2) Data memory (RAM capacity) 

(General purpose) 128 X 4 bits 
(Special for LCD) 28 X 4 bits 

3) 8-level subroutine nesting 
4) Low-voltage, single power supply operation (Voo 

=2.0-4.0V) 

• *~-tli~/Dimensions (Unit : mm) 

24.0±0.3 
--·-20-.0-±-0~.3---~I 

5) Upon low-currernt consumption operation 15 µA 
(Typ.) (fosc=32kHz) 

6) Command execution time (1 cycle instruction) 13, 
19 µs (At 45kHz) 157.89 µ s (At 38kHz) 

7) Interrupt function (external 2, internal 2) 
8) Built in LCD controller/driver 
9) Built in 2 oscillating circuits 

10) Built in carrier generating circuit 
11) ROM data table function 
12) Resettable from stop status by keying in 
13) Built in watchdog timer 
14) Infrared LED driven P channel large-current output 

port 
15) Built in 8-bit timer counter and clock counter 

•m~ 

~D#8~.flfjE;Jjt~~~::::i;....~m~ 

• Applications 

High-performance infrared remote controlled transmit

ter with LCD 
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,------.--~. 

I 1-1---r---------. 
CGM01A 

736 

g~ 
. > 0 

11~ 

I 

I 
I 

I 

I 

I 

I 
I 

I 

I 

~o-
w 
I-

z 
w 
0 

0 0 
Q:; Q:; 

I 
i . ! 
L_ ____ --- ------ __0:1J9.!§__] 

l\DNrn 

PI0030 

PI0030 

OUT 

PIOOO 
-03 

PI010 
-13 

Pl020 
-21 

PIA10 
-13 

PIAOO 
-03 

RESETB 

INT 

VO 
V1 
V2 
VL 

OOM3 
OOM2 
OOM1 
OOMO 

SEG27 
SEG26 
SEG25 

SEG2 
SEG1 
SEGO 

BU24407L 
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• ~iiH·lf•~/Pin Connections 

~~~~8~08~~~~8~08N~ 
££££££££~~~~~~~~~~~ 

M n 
TESTB 52 32 XO 

OUT 
VL 
V2 
V1 
VO 

Voo 
COMO 
OOM1 
OOM2 
OOM3 
SEGO 
SEG1 

'-.,-~..,...-~~~,......,,......,.~..-,......,.~..,...-,......,,.........~20 
19 

• ~M:it:k~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

mt1nflE£ Voo -0.3-7.5 v 

ir-f:gfliJ:~ pd 500* mW 

1lil1'.fiaJl.aWJ Tstg -55-+125 ·c 
.A:f.J~EE V1N -0.3-Voo+0.3 v 
lfl:f.JflEE VouT -0.3-Voo+0.3 v 

e m~11Jfl:•#/Recommended Operating Conditions 

Parameter Symbol Limits Unit 

'ilti.!li'iltEE Voo 2.0-4.0 v 
ti1'FiaJJ.aWJ Topr -25-+75 ·c 

XI 
RESETS 
OS01 
OS02 
SEG27 
GND 
SEG26 
SEG25 
SEG24 
SEG23 
SEG22 
SEG21 

• tl~fr:J~M:/Electrical Characteristics (Unless otherwise noted,Ta=25°C, Voo=3.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

STOP lii]Jl!'iltmt loosT - - 1.0 µA STOP'E- ~ 

HALT lii]Jl!\ill:mt IDDHT - 5.0 - µA HALT'E- ~ fcK=32kHz 

liilll3ti1'Fflmt 1 loooP1 - 15.0 - µA LCDiM'F~ fcK=32kHz 

liilll3ti1'F'iltmt 2 loooP2 - 500 - µA LCDl!J1'F~ fcK=455kHz 

7i:J·:;7Ji!i])J.li~1 fcK1 30 - 1000 kHz -

7i:J ·:;7Jl!ilil.li~2 fCK2 30 - 500 kHz Voo=2.0-4.0V 

RDNRI 
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• jf;JIJ1'.J/ Application Example 

J 
-Cv .. 

l 
INT v .. 

PIAOO TESTS I--

COMO ,4 
LCD1~.:i<11.-

PIA03 COM3 ' 
PIA010 

SEGO 
' 1 

PIA13 SEG27 28 

i-- I--
-v .. 

PIOOO VO 
L-._-,_ V1 I--

V2 I-- R, 

PI003 VL I--

~~ 
PI010 

PI013 R, 
OUT 

PI020 
PI021 

RESETS no. m 

h 
GND 1------1 

+ OSC1 OSC2 XI XO 
- =_h;r. J;o~~. 

..,,, -
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1 7- ·y 7°-;i -1 ? Cl :J / t::° i - 9 /1 Chip Microcomputers BU24404 

BU24404 4~7~1~7~~1~c~~e1-~ 
4-Bit 1-Chip Microcomputer 

(IJ~cp) 

7' TD ? A 1J i: J: .Q ).g•lfillf,!JJ c ·jf;~fm~ u ~ 1 7 ~Im J: 

ijmd~h.Q·~~&~~/t-D-7~~~~9. 

:; i7 - :tXR&~. * -b. r-:..· -11 •J 1'J c ~~& '::M L. Z, '1HlB 
@~~j!41j)}i(: J: IJ, ~ .7. t- 1'7 ::t -7 /A Ii~< 1'J IJ °* 9 o 

BU24404 is most suitable for controllers of household 
appliances with temperature control indication and tim
er functions based on analog inputs. 

• !l'ilft 

1) /D~7'7b..i<'E'J (ROM~:JI) 4KX81::'.'-:1 t-

2) 7'-~;<'EIJ (RAM~:I:) 128X4t::'·:; t-

3) 100~~1/.7. t-7?:--3/i!·:;"' 

4) a v«Jv 'if:l'Jv-7/-*.7.71 /? 
5) fi;-1;~fiPifr,.i ( 1 'if1? Jvfi;-1;) 1.0 µs (6MHz Pif) 

6) tiJ)l,JJ.~~g ( 9\.$ 2, l*lllB 1) 

7) LCD~/t-D-7/F71J\l*Jjl 

8) at::'·:; t-A/Dl*Jil 47-t'/*Jv (MPX) 7'-J-D? 

A."fJ 

9) ~:111m~ 2 IEl~l*lil 

10) ·:;fif-tf:ltJ (/D ?77 7'Jv:\O-\"' ') 7'~~@~1*Jjl) 

11) 1'1'7vJvl/0821i: 

12) LED~~~ffl::k~)Mtf:ltJ;f,- t-

13) rJ ::t ·:; 7 I'":;?~ 171*lil 

14) .7. ~ /J\-(~~g 

•Features 

1 ) Program memory (ROMcapacity) 4 K X 8 bits 
2) Data memory (RAM capacity) 128X4 bits 
3) A set of instructions in 100 types 
4) 8-level subroutine nesting 
5) Command execution time (1 cycle instruction)1.0 µs 

(at 6 MHz) 
6) Interrupt function (external 2, internal 1) 
7) Builtin LCD controller/driver 
8) a bit A/D is incorporated. 4 channel (MPX) analog 

input 
9) Builtin 2 oscillation circuits 

10) Buzzer output (programmable carrier generating cir
cuit is contained.) 

11) Parallel 1/0 8 pins 

e *Jf~-;j-~~/Dimensions (Unit : mm) 

24.0±0.3. 

20.0±0.3 I 

~:!!:!!!~~~~~33 32 

, o,}, 4 
_i__ __ e= 18.0+o~I J '·~-

12) LED driving large-current output port 
13) Watchdog timer is incorporated. 
14) Standby function 

•m~ 

LCD F71J\, A/D1zt~~tt~E~/ t-D-7 

:/t'-:!Xi&~, ;f;-b.«-1J~W~7'-J-D?J...1J~J:.Q).g 

-~f,!JJc~D·;if;~ft~rf~17~ftiM~•~~&~ 

~/t-D-7 

• Applications 

LCD driver, high-function controller with A/D, and con
trollers for household appliances having analog inputs 
for temperature control, LCD indication and timer func
tion, e.g. jar rice cooker and home bakery. 

RDHID 739 
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740 

8 !f ~Cl)a. 
>O 

Cl zz 
~~ 
I-

0 
l!:;; 
0 
a. 

co 

" ~ 

~:J 
::i:o 

m" :::l..J 
WO 

0 0 Cl) 
g; g; :::> 

m 
I 

:::> 

I 
, I 

I . CPU01E ' 
L_ ______ ···------~ 

RDNIR 

!ii a: 

0 
g; 

0 
g; 

0 
g; 

::i: 
<( 
a: 

~ 
<( 
Cl 

a. gs 

CGM02A 

.PI0030 

PI0030 

POX04A 

POX04A 

AV00 AGND 

ADC83A 
4CH 
BBIT 
ADC 

OOG028 

TMR010 

MAIN CLK 

TMR010 

MAINCLK 

TMR02A 

SUB CLK 

a: w 
..J 

" § ..J a: 
iJ Cl 0 w ..,. 0 a:> 
x 0 ..J ~a: 
~ ..J z Cl 

8 

BU24404 

OUT 

PIOA10 
-13 

PIOAOO 
-03 

POXOO 
I -03 

POX10 
'-12 

ADl3 
ADl2 
ADl1 
ADIO 

RESETS 

TCKO 

TCK1 

COM3 
COM2 
COM1 
COMO 

SEG23 
SEG22 
Sl;G21 

SEG2 



1 =J- '/ /-;r--(? CJ ::J /I:: .:i-1' /1 Chip Microcomputers 

• ~iiiFfiltlJ:l181/Pin Connections 

0$01 
VL 
V2 
V1 
VO 
v,, 

COMO 
COM1 
COM2 

COM3 

• j@X'rrC-::*::IE'.*3/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

l'P1Jn'lltEE Voo -0.3-7.0 v 

ff~tjl!/<: pd 500* mW 

1¥1'fiMJl~WJ Tstg -55-+125 ·c 
.A1JliEE V1N -o.3-Voo+0.3 v 

l±l1J•EE Vour -0.3-Voo+0.3 v 

• :tl~llJfl;;fe#/Recomended Operating Conditions 

Parameter Symbol Limits 

a!:ibiia!:EE Voo 4.5-5.5 

/\-( vl'(J~}..:f.J~II( tfi-7 IJ ~fi-1!\!) V1H 0.7Voo-Voo 

a-v-"'"J~J..:t.JifilI(tfi.7 •J ~fi-1!\!) V1L o-o.3Voo 

/\-( [,-l'(J~}..:f.J~II( tfi-7 IJ ~fi.lf) V1HS 0.75Voo-Voo 

a-v-"J~J..:t.J~II( tfi-7 'J ~fi.lf) V1LS o-0.25Voo 

IM"FiMJi~llfl Topr -25-+75 

Unit 

v 

v 

v 

v 

v 

·c 

POX10 
POX03 
POX02 
POXOl 
POXOO 
GND 
OUT 
TOKI 
TCKO 
SEG23 
SEG22 

• Tlm~~tt/Electrical Characteristics (Unless otherwise noted,Ta=25°C, Voo=3.0V) 

Parameter Symbol Min. Typ. 

STOPl!illil!'!li:inf loosr - -
HALT l!illil!'!li:mt looHT - 15 

l!illll!tif"F'!li:ill! 1 loooP1 - 30 

l!illll!tif"F'!li:ill! 2 looop2 - 10 

'7 a ·:; '7 f.!lli&':X fosc 0.3 -

CPU, l/O llJlO)~~il1J!f;j1il:-::>1. 1 Tl;I: CPU01E JiHff§-1/01±~1:$f i5, 

* ;<-(;..., it1"7Cl·1?~t!iU::M~.tl::t,1;~, 

Max. 

1 

-

-

-

6 

ftDHm 

Unit Conditions 

µA STOP'E- P 

µA HALT'E- ~· fosc=32kHz 

µA LCDtif"FPil fosc=32kHz 

mA LCDtif"FPil fosc=6MHz 

MHz Voo=4.5-5.5V 

BU24404 
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1 7- '/ 7°-Y 1' 7 CJ ::J / t: .:i -11 /1 Chip Microcomputers BU24404 

• .Gt.lfJ'f§IJ/ Application Example 

y POX10 POX12 TOKO 

R1 
POX11 TOK1 

R1 
POX03 

TESTS 
R1 
R1 POXOO COMO 4 

LOD1~=1'-Jv 

OOM3 
Pl013 

SEGO 
16 I ~ 

PI010 SEG15 ! 

SEG16 R13 
PI003 

X8 ... 
RB ;;: SEG23 

PIOOO 

i AVDD 
VO 

I-

~I))) 
V1 

ADIO 
V2 ADl1 "' er: 

ADl2 VL 
C') OUT 
I ADl3 R7 I-

AGND RESETS 
05 

GND 

+ h-

742 RDNRI 



;t. -=£: ') IC/Memory ICs BR2804A 

BR2804A 512 X 8 !:::' "/ " 5V EEPROM 
512 X 8 Bit 5V EEPROM 

BR2804A ,;!:, 512 X 8 t::";t 1-0)~~A'iJ,:)ill*, if)l,JJ.:lf 

iiJf:jg~~l±I L,Wffl;< ~ IJ (EEPROM) 1'9 0 

5V .!l!-~iJ:1'iM'F t.,, ~1±1L,J.iHft!Jil,JJ.,;tA971 ·;t? 

RAM C: ilSJ~':m_?.: C: :lf1' iH: 9 o 1\ 1 t-.!j!fi'L0).)2,JJ. 

~;E,;t, 150nsO)WEf~~ (TTL"L" v/\'Jv) t:J:-:iTff 

~ '* 9 o 7' t<v Alitlf-T- 9 J\At\U&~;t-TJ\1 Ai*l$1'5 

·;t 7 ~ ;ft.Q t.:clfJ, 51 1--lf 1? Jvi:j:l';t :/A 7 L...t:;t<-$1-~lil 

j.§ ~ fJ• tt ;1:-tt A,o ;!: t.:, 1iil: ON/OFF Pi!'t:s tt .Q ~11Jf'F 

IW!l:.HJHiE~ i*ljl t., T~'*9 o 

IX°·;t ?"- ~~;!:, DIP24pin (BR2804A) ~.If!;'@;[., T~'* 9 0 

BA2804A is a 512X8 bit read only memory (EEPROM) 
available for electric erasing and writing. 

·~:& 
1) 512 ?- l"X 8 t::";1 HfiJpJGO) EEPROM 

2) 5V .!l!-1iil:ihf'F 

3) 'J- 1'7?izAPi!'r .. i: 250ns (Max.) 

4) TTL v«Jtt71 t--tt1?Jttail'r .. i (1\1 t-.!l!fi'L) 

10ms (Max.) 

5) 51 t--lf1? JvPi!'O)eJliJ)ill*, eJl1J*!7f~UiEJ.itlf7' f'' 

vA, -T-90)i*l$7~7~~M8 
6) ~-)2,JJ.!W!l:.@~t*lit 

7) J..t±:l:fH;t TTL ::::J/IX'77Jv1'il1>.Q 

8) 1tM± 2804 91 :t~~~ 

•Features 

1 ) EEPROM in 512 wordsX 8 bits 

2) Operable with a 5 V SUM battery 
3) Read access time : 250 ns (Max) 
4) TTL level write cycle time (byte units): 10 ms (Max) 
5) Provided with automatic erasing, automatic stop 

function and inner latch function for addresses and 
data during write cycle 

6) Error writing protection circuit built in 
7) Input I output is TTL compatible. 
8) Equivalent to competitors' type 2804 

• *ff~'1"~l81/Dimensions (Unit : mm) 

32.0 ~g· 2 

"' 1 12 
0 

ci~"! rmmmm]~' +I ..,.. rr-i 

~ fi 0.5±0.1 

~ ~ ~2.54±0.3 I "' 
27 94 +0 5 15.2 ..: . - . I +-1 

~o.3±o.l 
I I 

16.5±0.5 

•JIB~ 

tUUtifi, 1i-TD·;1?, ~*~ii'. 71-1", BS7.i-7, 

o;f- ·;t I-, ~Hi~. ~~!~, 7 .i-7, FAX, 1i-T~$, 

-T~9JvEEPROMA1·;17, eJl1JP..&5c~, :f 1J/9, g 
-=fJ\"JJ IJ 

• Applications 

Alarm devices, Electronic locks, Terminal devices, 
Cards, BS tuners, Robots, Instruments, Telephonesets, 
Tuners, FAX, Electronic instruments, Digital EEPROM 
switches, Vending machines, Printers, Electronic ba
lances 

RDNm 743 
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;{ -=e I) IC/Memory ICs BR2804A 

• Mj\f:fl~~~/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits Unit 

l!:~'llEE Vee 6 v 

fr~·HtEE - -0.3-+6 v 

DC l±l:tJ'illlil louT 5 mA 

wi:gm$1i: pd 650 mW 

il.Jf'Fi..llfUMll Topr 0-70 ·c 
1*ffi..ll.lf.all!I Tstg -65-125 ·c 

• iU~lbfl:~~/Recommended Operating Conditions (Ta= 25°C) 

Parameter Symbol Min. Trp. Max. Unit 

Vee 4.75 5 5.25 v 

CE OE WE 'E - "' 1/0 11i:1Ji~• 

VtH x x ffl.mttJ;;® 1111:.d:'-:1/A 1\¥-mltJ;;lt!l 

VtL VtL VtH i!i'lil±l [, 7-91±\:tJ lbf'FtJ;;lt!l 

VtL VtH lJ '\116# (WE :::J;.... l-0-Jv) 7'-9).,:tJ lbf'FtJ;;lt!l 

"Lf' VtH VtL •16# (CE :::i;.... 1-0-Jv) 7'-9).,:tJ lbf'i'tJ;;S 

VtL VtH VtH ~l±l l,/'\116htitli:. J\11/t'-:1/A lbf'FtJ;;lt!l 

• 111ft~!jijtt/Electrical Characteristics (Unless otherwise noted, Ta = 0 - 70°C, Vee = SV ± 5%) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

o- v"(JvA.:tJ'll!:EE V1L - - 0.8 v -

J\1 v"'JvA.:tJ'lltEE VtH 2.0 - - v -

o-v-"''Jvl±\:tJ'llEE VoL - - 0.4 v IQL = 2.1mA 

1\-f v"'Jvl±\:tJ'llEE VoH 2.4 - - v loH =-400µA 

'll!:i.!ii Vee 11t'FPl¥11Y.16h~li:.'ilEE Vw1 3.0 - 3.5 v -

).,:tJ IJ-?'/l!:lJll lu - - 10 µA V1N = 0-Vcc 

1±\:tJ I) -?'illJit ILQ - - ± 10 µA VouT = o-vcc 

i~ttl!:llit ( ilJ1'FPlf) Ice - - 110 mA CE= OE= V1L, tl'((Q) 1/0; OPEN, {Q)ttgQ)),,:IJ =Vee 

7.9/J~-f'illlii lsB - - 40 mA CE= V1H• OE= V,L, tl'((Qll/0; OPEN, {aJfi!aJA:iJ =Vee 

).,l:fj:tJg:m: C110 - - 10 pF V110 = OV, Ta= 25'C, I= 1.0MHz, Vee= 5V 

).,1.J:f!?ll CtN - - 6 pf V1N = OV, Ta= 25'C, f = 1.0MHz, Vee= 5V 
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;t. =f 1) IC/Memory ICs 

•~iiH·!H~181 (Top View) 

e ·j' D •:t ? 1i 17" 7 71'/Block Diagram 

A7 

A4 

A3 

A2 

AD 

1/00 

y 

1\.,777.,7 

AHf 
7'::J-:lf 

:::i;... HJ-J~ 

O:;l·,? 

ftDNrn 

Vee 

Ae 

NC 

WE 

OE 

1/07 

1/06 

1/05 

1/04 

4,096t'.·, ~ 

(512XB) 

ROM J'l...-1' 

1101\.,77' 

AlV'7 'l'f-

If !!II!! 
l!Oo-1/07 

7'-1'.Atl:l:h 

BR2804A 
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;I. i: IJ IC/Memory ICs 

• •J- l'if1'? Jl-/Read Cycle 

Parameter 

IJ- r-if1? Jj,~flll 

7' rv:AY?i?:A~flll 

7·:11'1 ;jt-'1Ji..7'?iz :A~flll 

7'? l-1'·;1 l-1.:jt-'1Ji.7'?i?:A~llll 

'f71{.f.-1MIW1Jf!c-1:.-l::'-1/:Al::UHO>H 

'f"J1T1 AI-1MIW1Jf!ll{ {/l::'-1/:Al:ij:Qi1.'0)~r.l 

7"'J 1-17 H'.f.-11~1ll1Ji!C-{/l::'-1/:Al:UHO>~llll 

7''i 1-17 l-f1 AI-1MIW1Jf!I\{ {/l::'-1/:Al:UHO>H 

7' r v :A i{fJ!'.ff(/) l:l:l :t.Ji*~~llll 

• 71' I- if 1 ? JI-/Write Cycle 

Parameter Symbol Min. 

711--1t111i..~ro11 twc 10 

7' rv:Ai?-;.i t-7'·:11'~1lll tAs 10 

.,, r'-':A*-1" r~flll tAH 70 

71 .. i? ';/ .. 7' ·:11'~1'111 tcs 0 

71 "*-1" i:-~r .. i tcH 0 

7-;.i1'1 .:jt-'11i.:1J•6•i6h~7~r .. i tcw 150 

7"J 1-1'-;.i H;l:-1Jklz-;.i l-J7·;1~r.J to ES 10 

7'? t-1'·:1 1-1 ;jt-:11i..*-1" r~llll to EH 10 

711-HJi.:Atiii twP 150 

7'-117·;17-~r.:I toL 50 

7'-11:fi"~~flll tov -

7'-11-f?·y ~J7·y1'~lll'.I tos 50 

7-11*-1" r~flll toH 10 

fli! ON ~(1)1'JjllJlf~~r.:I t1NIT 5 

AC iit~*=1* (Ta= o - 1o·c, Vee= sv ± 5%) 

A.:tll'l'J!-;U.--"\Jlt : O- 3V 

A.:tJ.:lL ... t.IJ.Jt"FtJ~fll1 : 10ns 

A.l±l:tJ ~ { ~ :..-1' v·''\'Jlt : 1.SV 

BR2804A-250 
Symbol 

Min. Typ. Max 

tRC 250 - -

tAA - - 250 

tcE - - 250 

toE - - 100 

tLZ 10 - -

tHz 10 - 100 

toLZ 10 - -

to HZ 10 - 70 

toH 20 - -

Typ. Max. Unit 

- - ms 

- - ns 

- - ns 

- - ns 

- - ns 

- - ns 

- - ns 

- - ns 

- - ns 

- - ns 

- 1 ~s 

- - ns 

- - ns 

- 20 ms 

l±l:tJfllr.i : 1TIL If- l-.7..H1CL=100pF 

746 ftDHIR 

BR2804A 

BR2804A-300 BR2804A-350 BR2804A-450 
Unit 

Min. Typ. Max Min. Typ. Max. Min. Typ. Max 

300 - - 350 - - 450 - - ns 

- - 300 - - 350 - - 450 ns 

- - 300 - - 350 - - 450 ns 

- - 120 - - 135 - - 150 ns 

10 - - 10 - - 10 - - ns 

10 - 100 10 - 100 10 - 100 ns 

10 - - 10 - - 10 - - ns 

10 - 80 10 - 100 10 - 100 ns 

20 - - 20 - - 20 - -,- ns 



;I. 1: ') IC/Memory ICs 

• 111 ~ / ~} 7-1' - t- /Timing Chart 

ICE 

CE ----.I 

IOE 
OE---+-. 

Fig.1 1J - f'-ij-1-7 Jv 

_ __..,. __ IAH 

i.----IDS------IDH 

7'-1'tll:IJ ___ H_IG_H_z _ ___,_ _______ ___,_ ______ __, <------

tos toH 
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;I. t t) IC/Memory ICs 

• \!li!ifr.J~ttdHi/Electrical Characteristics Curves 

748 

UJ 
:::; 
>= 
Cl) 
Cl) 
UJ 
(..) 

~ 
~ 
UJ 
a: 

+-

4. 0 4.5 5.0 5.5 6. 0 

SUPPLY VOLTAGE : Vee (V) 

1. 4 1---1---1-----+---+----+---1 

"b. 
1.2 t---1--"-"'+-~-t---+----+--< 

1. 0 f---+--+----"''kl~,------tt----+r--1 

0. 8 f--+---t----+---+----+---1 

~ 0. 6 1---1---1----+---+----+--

.... z 
UJ 
a: 
a: 
:::> 
(..) 

~ 
1. 0 

~ 0.5 
0. .... 
:::> 
0 

0 

4. 0 4. 5 5.0 5.5 6. 0 

SUPPLY VOLTAGE: Vee (V) 

~ 

L 
~ 

;1 
0 0.2 0.4 0.6 0.8 1.0 

OUTPUT LOW VOLTAGE: Vol (V) 

Fig.8 "L" f±tlJ'ilmt- "L" ~JI:~11 

BR2804A 

20 40 60 80 

AMBIENT TEMPERATURE: Ta (C) 

'C 
:e :a 
E 2. 0 
ls 
~ 
I \ 
2 
.... 1.5 
z 
UJ 
a: 
a: 
:::> 

1.0 (..) 

:I: 
Cl 
:;: 
.... 

0. 5 ::i 
0. .... 

~ 
\ 

:::> 
0 

"' 0 0 

OUTPUT HIGH VOLTAGE: VoH (V) 
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7- -=e IJ IC/Memory ICs BR2816A 

BR2816A 2 X 8 ~· ·:; j.. 5V EEPROM 
512 X 8 Bit 5V EEPROM 

BR2816A Lt, 2048 X 8 I:: "J I- OHl~i'.ral.:)i!J$;, •W.h 
ffiiJfi~t.i:~l±I ~-Jij;< 'E IJ (EEPROM) -C-9 0 

5V !lt-•iiiil'tif'I= ~. ~1±1 ~JtcF•W.h !;I: .A ::!ii 7 1' ·:;? 

RAM tf.i.lfll.:jl?C:ttfl'~t90 1<.-(1-!lifl'LO)•W,h 

~:lE:Lt, 150nsO)WEm~ (TTL"L" v~Jv) 1.:J:?Tfi' 

"'*9 o 7" l"v.A~'C17-::!il 1<..Afj!j•1;1:71<.-r .Apq$1'7 

7f~hQ~~. 7-ft-•-f?~•i.t~.A7"A~a9t.i:~ 

tHt1J•Ltt-ttA.o tt.:, •iiiiON/OFF!li¥1.:sltQiffliJf1= 

~ll:.flfiUpqJil~n't9o 

/'l":;'T-Vl;i:, DIP24pin (BR2816A) t.Jij;f;~Tl.'tTo 

BR2816A is a 2048X8 bit read only memory (EEPROM) 
available for electric erasing and writing. 

• M:I: 
1) 2048 '7 - l"X 8 I::·:; HJIJ£0) EEPROM 

2) 5V !li-'iliiiilbf'I= 

3) 1)- F7"?1?.Am¥fll'J: 250ns (Max.) 

4) TTL v~Jv71' 1-•1?1vm¥rdl (IH t-!lifl'L) 

10ms (Max.) 

5) 71' t-•1'?Jv!li¥0)EJIJJ)i!l$;, Elti~7fl~~'C17" F 

v.A, 7-::!i!O)pq$7 ·:;f.fl~f.t~ 

6) iff•W.h~ll:.l§l!llpqJ! 

7) A.l±l:hl;I: TTL :::J/J'l'f'1Jv"t'.1bQ 

8) itM± 2816::!ii1' :1t6~ 

•Features 

1) EEPROM in 2048 wordsX8 bits 
2) Operable with a 5 V SUM t>attery 
3) Read access time : 250 ns (Max) 
4) TTL level write cycle time (byte units): 10 ms (Max) 
5) Provided with automatic erasing, automatic stop 

function and inner latch function for addresses and 
data during write cycle 

6) Error writing protection circuit built in 
7) Input I output is TTL compatible. 
8) Equivalent to competitors' type 2816 

• 11-~-:l"i*IBl/Dimensions (Unit : mm) 

32.o:':i·2 

"' 1 12 
0 

"'~r~Jcio o~ I ~ 
+I "'3'" ~ 

~ ~ 0.5±0.1 

~ ~ ~2.54±0.3 I 
27.94±0.5 15.2 ~ 

I ;µ 
~o.3±0.1 
I I 

16.5±0.5 

•mit 
lf'8illll, 'Cf-a·:;?, ~*illll, 'b- F, BS f .:i-:t-, 

Q;f-•:; I-, ~UJlft, ti~fl, f.:i-:t-, FAX, 'ii-T~fi, 

7V ::!ii Jv EEPROM .A 1' ·:; f, El ti!llH'C.fl, :1 'J /::!ii, = 
-=fl\'j] 1) 

• Applications 

Alarm devices, Electronic locks, Terminal devices, 
Cards, BS tuners, Robots, Instruments, Telephonesets, 
tuners, FAX, Electronic instruments, Digital EEPROM 
switches, Vending machines, Printers, Electronic ba
lances 
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;t. -=E IJ IC/Memory ICs BR2816A 

• tie:~ti1*:€*&/ Absolute Maximum Ratings {Ta = 25°C) 

Parameter Symbol Limits Unit 

•i!UIEE Vee 6 v 

~~T-•EE - -0.3-+6 v 

oc wn•)llf lour 5 mA 

ff~tfil:9<: pd 650 mW 

Jbf'Fi.lilll'i'allll Topr 0-10 ·c 

f*:ffi.lilli.all!I Tstg -65-125 ·c 

• Mi!@llJfF~14:/Recommended Operating Conditions (Ta= 25°C} 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.75 5 5.25 v 

CE OE WE 'E - I" 1/0 'iltfJilil• 

V1H x x ffll!;!Xlm 1111/t"-1/.A ffll!;!Xlm 

V1L V1L V1H ~!fl[., 7-:91±11:J tif'F;!Xlm 

V1L V1H l..J l!l'l6h (WE:::i:.-1-a-Jt-) 7-:9J...1:J Jbf'F;!Xlm 

L.r V1H V1L i!l'l6h (CE ::J/ 1-a-Jt-) 7-:9J..."h Jbf'F;!Xlm 

V1L V1H V1H ~i±I [.,/i!l'l6h~l.!: 1111/1::"-1/.A Jbf'F;!Xlm 

• 'll~f.J~tt/Electrical Characteristics (Unless otherwise noted, Ta = 0 ~ 70°C, Vee = 5V ± 5%) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

a-v-"Jt-J...fJ~EE V1L - - 0.8 v -

111 v-"'Jt-J...fJ~EE V1H 2.0 - - v -

a- v"'Jt-i±ltJ•EE Vol - - 0.4 v loL = 2.1mA 

1\1 v-"Jt-lfl1:J~EE VoH 2.4 - - v loH =-400µA 

~~Vcc~~~~•l6h~l.!:~EE Vw1 3.0 - 3.5 v -

}._1:JIJ-'7~)llf lu - - 10 µA V1N = 0-Vcc 

i±11:J 1J-'7~)llf I Lo - - ± 10 µA Vour= o-vcc 

)lil'lf~~ (tif'FPi!') Ice - - 110 mA CE= OE= V1L. tl'\ZOJ 110; OPEN, tOJfl!!OJJ..:l:J =Vee 

~:$l/1~1fl!:)llf lss - - 40 mA CE= V1H, OE=V1L, tl'\"('Q) 1/0; OPEN, f(])ji!l(])J..1:J =Vee 

J...i±11:Jgfjl C110 - - 10 pF V110 = OV, Ta= 25°C, f = 1.0MHz, Vee = 5V 

J...1:J~• C1N - - 6 pF V1N = OV, Ta= 25'C, I= 1.0MHz, Vee = 5V 
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;I. -=E IJ IC/Memory ICs 

• iliiiFftfM181 (Top View) 

• "ilJ "/ 7 ~ 17 7 71./Block Diagram 

(If-, 'r-'.J DIP24pin) 

y 

J{-, 7--,,7 ·y'T 

~V' 

7:::i-5f 

16, 384t: ., ~ 

(2,048X8) 

ROM J7v1' 

Illl!Ill 
:::i;, ~D-Jv 

D '.J·y?' 

ftDNrn 

l/Oo-1/01 

7'-1'.A.i±l1J 

BR2816A 
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;!. -=E IJ IC/Memory ICs 

• 1J - !'if 1 ? Jv /Read Cycle 

Parameter 

IJ - t:-1f17 Jvll#f;I 

7' t: v A 7'7-tz All#r.i 

7- ·:; / 1 ;t--:1Jv7'7-tz All#f;l 

7'7 "/ ·:; t-1 =t- -:1Jv7'7-tz All#r.i 

+ ·:; 1' 1-*.:..: 1Jv~lil1JtiCJ-1 / t"-1£/ ;1.1:t.i:7-> * ""{'17)11i\'f1ll '-"- ' ,, 

h171:U-1Jv~l:li1Jif/\11 /t"-1/JJ:t.t7->H'1.llll¥r.! 

7"'J f.1·J f.H-1Mil:l11Jifa-1:..-t"-1:..-::z.1:t.i:Ul'l7)1Jl¥r.! 

7"'J f.1·J f.f1::z.I-1Mil!l1Jlf11{1/C:-9'/::Z.l:t.i:QHl7)1Jl¥r.1 

7' i-:· v A ill:ll!~lO)l:ll 1J1liJ;jll#r.i 

• 71 I- if 1 ? Jv /Write Cycle 

Parameter Symbol Min. 

71 t--1f17 Jvll#r.i twc 10 

7' t: v A -tz ·:; I- 7' ·:; /P;jf;l tAs 10 

7' t: v A* - Jv t:ll#r.i tAH 70 

7 1 " -1z ., " 7' ., /ll#r.i tcs 0 

71 t-;J;-J[, t:ll#fll! tcH 0 

7- ·:; / 1 =t- - :1 Jvili2.JJ.~7Pil'fll! tcw 150 

7"'7 t-/·y Hi-1JH!':I f.7'"·J1'11i\'fll! to ES 10 

7'7 t-/·:; f.1=t--:1Jv;t--Jv t:ll#roll to EH 10 

711-HJvAti twp 150 

7'-9 7 ., 7-ll#r.i toL 50 

7'-9~i'dJPil'roll tov -

7-9-tz·:; t-7'·:;/p;jfll! tos 50 

7'-9;J;-J[, t:ll#fll! lDH 10 

il!:ii ON p;jO).f}J)IJHtP;tr.i t1NIT 5 

AC ~~*f~ (Ta = 0 - 70°C, Vee = 5V ± 5%) 

.A.:1J1~;i,;u..-«1v : o - 3V 

.A.:IJ.:iL..t IJ .:iLl' IJ ~rai : 10ns 

.A.tl:l:IJ~ 1~/'11..-r.;·;i,:1.5v 

BR2816A-250 BR2816A-300 
Symbol 

Max.I Min. Min. Typ. Typ. Max 

tRc 250 - - 300 -

tAA - - 250 - - 300 

tcE - - 250 - - 300 

toE - - 100 - - 120 

·tLZ 10 - - 10 - ~ 

lHz 10 - 100 10 - 100 

toLZ 10 - - 10 - -

to HZ 10 - 70 10 - 80 

toH 20 - - 20 - -

Typ. Max. Unit 

- - ms 

- - ns 

- - ns 

- - ns 

- - ns 

- ns 

- - ns 

- - ns 

- - ns 

- - ns 

- 1 µs 

- - ns 

- - ns 

- 20 ms 

tl:l:IJ~f,lj : 1TTL if- 1-~tf CL= 100pF 

752 ftDNm 

BR2816A 

BR2816A-350 BR2816A-450 
Unit 

Min. Typ. Max Min. Typ. Max 

350 - - 450 - - ns 

- - 350 - - 450 ns 

- - 350 - - 450 ns 

- - 135 - - 150 ns 

10 - - 10 - - ns 

10 - 100 10 - 100 ns 

10 - - 10 - - ns 

10 - 100 10 - 100 ns 

20 - - 20 - - ns 



;( t IJ IC/Memory ICs BR2816A 

• 1r 1' ~ ;; ~ 7-\' - I- /Timing Chart 

C"E--~1 

IOE 

Fig.1 1)- f-:"if11J~ 

;I. ,,, 
I) 

!AH 

tcs I 
E 
E 
p 
R 
0 
M 

,__--tos-----IDH 

7-?Wn~--H_IG_H_z _ __,_ _______ _,. ______ __,.__ __ _ 

fos toH 
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~ -t 1) IC/Memory ICs 

• 11tf.fltJ~ttdb8/Electrical Characteristics Curves 

754 
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;I. -=E 1) IC/Memory ICs BR2864A 

BR2864A SK X 8 i::· "/ f-.· SV EEPROM 
8,K X 8 Bit SV EEPROM 

BR2864A l.t, 8192 X 8 t:'·:; t-o:>t~Ef91;:)1lj:*, #i6h 

f)fRJfjgf.i:~l±ll;Wffl;<i;IJ (EEPROM) -c""to 

5V !l!-'iiili-c"tif'f: (.;, fi:ll±I l;~tfi!fi6h l.t .A? 71 ·:;? 

RAM tli!il~l;:;ti?;: tfl-c"~*9o 7 l'"v.7.~!17-? 

1(.Affl~1.t71(1'.A.i;t;itlB-c>7·17-~n7.>t.:cll>, 71' t--tt1' 

?~~l.t~.A7A~*9t.i:~ffll~~*tt~o*~• ~( 

-( .A.O)i;t;i$~fmf~~9{>~jf-.fflfm (7-?;J{-IJ /?), 

32 /(1' t-o:>~-V-71' t-.fllig~U:~ihf'f:ISn!l:..fflfjgfi;t;ii!t 

vr~'*°to 

}'('.:; Jr-V-1.t, DIP28pin I .It.I~ vn \ * T 0 

BR2864A is a 8192 X 8 bits, electrically erasable and 
writable read only memory (EEPROM). 

•M:lii: 
1) 8192 ? - l'"X 8 t:: ·:; H~Ji!GO) EEPROM 

2) 5V !l!-'iiiJHM'I= (fii6hlbf'l=~~t;) 

3) IJ-1'"7?-f:?.A.~r .. i: 250ns (Max.) 

4) 71' t--ff1'? Jl.-Pi¥rill: 10ms (Max.) 

5) 71' t--ff1'?Jl.-l.tElih~7 

6) 71'1--ff1'?~~0)EJllJ~~ Elti~7.ffllm~!171'" 

v.A., 7-?o:>i;t;i$7 ·17-.ffllmft~ 

7) 7-?;J{- IJ /?l;:J:{>i;t;i$~fm~jf-.fflfm 

8) E!lh~-V-71' t-.fflfjg (1-321'\1' I-I 10ms Max. 

-c"ifi6h) 

9) ~-i6h1Sn!l:.1Hli&i;t;iil 

10) .Al±l:tJl.t TTL :J/l'f7-7'Jl.--c"~9 

11) 10,000IHlo:>tllt~tJ,..RJlig (11'\1' HlPJ) 
12) 10.$r .. i7-? H21;;1¥~-c>~ 7-> 

13) ftM± 2864? 1' :1~~~ 

•Features 

1) EEPROM in 8192 wordsX8 bits composition 
2) Operable with a 5 V SUM battery (including writing 

operation) 
3) Read access time : 250 ns (Max) 
4) Write cycle time: 10 ms (Max) 
5) Write cycle is automatically completed. 
6) Provided with automatic erasing, automatic com

pletion function and address and data inner latch-

• *~-t"it~/Dimensions (Unit : mm) 

37.1~·2 

i: ::::::::::JJ¥ 
~ ID 1 14 

ciI~~~]~'j' ti "=" ~ 

~ ci 0.5~0.1 
~ I r- 2.54±0.3 I 

33.02±0.5 

15.2 ~ 

I JI 
~o.3±0.1 
I I 16.5±0.5 

ing function during write cycle 
7) Inner status indication function by data polling 
8) Automatic page write function (1 - 32 bytes are 

written in 10 ms Max) 
9) Writing error protection circuit is built in. 

10) Input I output is TTL compatible. 
11) 10,000 cycles of writing is possible (per byte) 
12) Data in 10 years is stored and retained. 
13) Equivalent to competitors' type 2864 

• JijJt 

-~~~. ·~IH·i::J-:; ? , ~*~~. iJ - I'", BS 7- 1 -7, 
Cl ;J{ ·;1 I-, ttKB:, ~~i!i•, 7- .i -t-, FAX, 'ii-T~fi, 

7V°?Jl.- EEPROM .A.1' ·;17-, Elihfi"1:•, °ii-Tl\iJ 1) 

• Applications 

Alarm devices, Electronic locks, Terminal devices, 
Cards, BS tuners, Robots, Instruments, Telephonesets, 
tuners, FAX, Electronic instruments, Digital, EEPROM 
switches, Vending machines, Electronic balances 
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;I. -=E IJ IC/Memory ICs BR2864A 

• fl!Mit:;t~~/Absol.ute Maxim.um Ratings·(Ta = 25°C) 

Parameter Symbol Limits Unit 

'iUii•EE Vee 6 v 

~1i!Ff111£ (x<J- GND) - -0.3-+0.6 v 

DC l±l1:J11illt lour 5 mA 

ff~Hl$t: pd 650 mW 

ib11'i.lilllH!I Topr 0-70 ·c 
-f¥ff:ij\Jlifil!!I Tstg -65-125 ·c 

• :tl~lilfl:~f4:/Recommended Operating Conditions (Ta = 25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.75 5 5.25 v 

CE OE WE 'E - i.: 1/0 111:Jil!ffl 

V1H x x fflfl~fl.!l J111/t:"-:$f/.A fflfl~fl.!l 

V1L V1L V1H ~l±l [., 7'-91:1:l1:J ib11'~11.\l 

V1L V1H t...r Wit.Ji. (WE ::J/ I-Cl-JI-) 7'-9J...1J l!J11'~fl.!l 

Lr' V1H V1L Wit.Ji. (CE ::i ;..- I- Cl - JI-) 7'-9J...1:J ib11'~fl.!l 

V1L V1H V1H ~l±l t, l•it.M~.tl: 1\11/t:"-:$(/.A IM'l'~fl.!l 

• -~~!M''li/Electrical Characteristics (Unless otherwise noted, Ta = 0 - 1o·c, Vee = 5V ± 5%) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

Cl-v-"'"Jl-A.tJ'!IEE V1L - - 0.8 v -

1\1 v"\"JL-J...1.J•EE V1H 2.0 - - v -

o- v"\"JL-l:i:l1.Jltl£ VoL - - 0.4 v loL = 2.1mA 

"1 v"\"Jvl:litJ'ilt/£ VoH 2.4 - - v loH=-400µA 

•~vcc~T~~•it.ii-m.t1:•1£ Vw1 3.5 - 4.0 v -

J...:tJIJ-1.)i!t lu - - 10 µA V1N = o-vcc 

l:i:l}J IJ-1.)i!t ILQ - - ±10 µA Vour= o-vcc 

ilUt'ilillt (lh11'~) Ice - - 110 mA CE= OE= VIL• t/'\"CO) 1/0; OPEN, -fO)ftgO)J..:l:J =Vee 

.7.9 /1~1-illt lse - - 50 mA CE= V1H, OE=V1L, t"'T0)1!0; OPEN, {Q)ji!JOJAiJ =Vee 

A.l±ltJ~• C110 - - 10 pF V11o=OV, Ta=25'C,I= 1.0MHz, Vee= 5V 

.AtJ~ll C1N - - 10 pF V1N = OV, Ta= 25'C, I= 1.0MHz, Vee= 5V 
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7- -=E ') IC/Memory ICs 

• ~iiFfll•mll (Top View) 

• 7 [] ·;1 ? 11' 1' J7? 7 A/Block Diagram 

Ao-A• 

7' l'v7.J(., 77' 

:!lV'7 ·17-

Vee 

7' l'v7.J(., 77' 

:!lV'7':J-1f 

A7 

A2 

Ao 

1/01 

Vss 

Vee 

WE 

NC 

Aa 

An 

OE 

A10 

l/Oe 

I/Os 

1/03 

(H·v 'r-'.J DIP28pin) 

naNrn 

65, 5361::'. 'J ~ 

(8, 192X8) 

ROM7'v1' 

1/0 

I~ 
'J 
7 
7' 

l/Oo-1/01 

7'-9).i:ll:IJ 

BR2864A 
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;J. -:C •J IC/Memory ICs BR2864A 

• •J- f''iJ-17 Jlt/Read Cycle 

BR2864A-250 BR2864A-300 BR2864A-350 BR2864A-450 
Parameter Symbol 

Min. Typ. Max. Min. 

'J - F-tt 17 M#r.i tRC 250 - - 300 

7' F v 7. 7''7 tr :Aft#roi tAA - - 250 -

7·:;7'1 .i- ·iJv7''J tr 7.ft\ll'lll tcE - - 250 -

7''7 1- 7' Y 1-1.i-:tJv7''ltr7.P\lr.i toE - - 80 -

f-7/1i-7'~•w~wa-1;,~-1;,A~tit?~~oo tLZ 10 - - 10 

h1T1 AI-1M~:ll1Jlfll11/l:-'.'l/Al:UHOliiijlllJ tHz 10 - 80 10 

7"'J t-1·1 H' *-1Jvf:ll1Jila-1:...i:-1:...Al:UHOlllijlllJ toLZ 10 - - 10 

7'7I-1·11-f 1 AI-1JvfW1Jlfll11 /!:-'.'// Al:UHOlllijllll to Hz 10 - 80 10 

7' Fv7.~J!~q)t:i:lt.J1¥f.¥P\lr.i toH 20 - - 20 

• 71 I- if 17 JI! /Write Cycle 

Parameter Symbol Min. Typ. Max. Unit 

1'$~1171 I- if 1 'J M\lroi tNw 10 - - ms 

7' i:· v 7. tr ·:; I- 7' ·:; 7'ft\lroi tAs 10 - - ns 

7' i:· v 7. *- Jv Fft\lr.i tAH 125 - - ns 

7 ·:; 7' 1 .i- ·iJi-tr ·:; t- 7' ·:; 7'1li¥r.i tcs 0 - - ns 

7·:;7'1 .i-:t1i-*-1t- Fn\lr.i tcH 0 - - ns 

7 ·:; 7'1 .i-:tJvHJv7.lli*1 tcw 200 - *3 ns 

7"} 1-1' ·:; I- ·H-7Jld! ·:; 1- 7·:;1'11#ro9 to ES 10 - - ns 

7' 7 t- 7' ·:; 1-1 .i- ·;7'11-*-Jv FPi\'r .. i to EH 10 - - ns 

71 t-1 .i-1·Ji-1~1v7.l\li* 2 twp 200 - *3 ns 

7-:$17 ·:; Hi\'r.i toL 50 - - ns 

7-:$1 tr·:; 1- 7' ·:; 7'1li¥r.i tos 50 - - ns 

7"-:$1*-11- i"n#r .. i toH 10 - - ns 

1~1 HJ- Fif1'JM\Jr,,i twc 1 - 25 µ5 

*1 .:(l)filit.:t, 71 t-iJ-17Jt-~:iElitl::rr?tod.Jo.>cE, WE~fllll'l'l::IDl'.:ii'.L,IJ(cl;tlJ€>>h'ill 
'.J>(l)~r.i~ ~ '~' :i:-; o 

*2 WEl;t/1::i:'f¥iil<"tic~':l:9o 1~Jv::i:tiif20nsP.1TL'l;t711-iJ-17JHt::i1rr<"ti:l:-ttA, 0 
*3 .:(l)fjljl;t::i1~1::1Ui'l±l,:l:itA,o CE, WE(l)~:iEl~ll!JL,ciH!l<!&l;til!;IJ:J:-ttM.f, CE, WE 

I: t toL Hi*- c~:ii'.9 QI: -t(l)nl/F.:\<'(1)7-:$1 t.:t1~ ·:; 7J'1:: 7 ., 7 <"ti, -t(l):I: :<'.:fll'.~ 
tt71 l-iJ-17Jvt.J'llll~<"ti:l:9o 

• 111 ~ / ?' 7-1' - I- /Timing Chart 

ICE 

C"E---"'1 

!OE 
OE---+-. 

Unit 
Typ. Max. Min. Typ. Max. Min. Typ. Max. 

- - 350 - - 450 - ns 

- 300 - - 350 - - 450 ns 

- 300 - - 350 - - 450 ns 

- 80 - - 120 - - 150 ns 

- - 10 - - 10 - - ns 

- 80 10 - 100 10 - 100 ns 

- - 10 - - 10 - - ns 

- 80 10 - 100 10 - 100 ns 

- - 20 - - 20 - - ns 

AC tt~*=f!f: (Ta= o - 70°C, Vee = 5V 

± 5%) 

)../JHJ!t;;U,,«JL- : 0.45- 2.4V 

.A./J.lL.t •J .ll.l' •J ~r .. 9 : ~20ns 

.A.:±1/J 111 ~ / ?" v«Jlt : 0.8V, 2.0V 

1±1/J~fiif : 1TTL If- 1-J.,Z 

lfCL=100pF 

Fig.1 IJ- F-tt1 'J )l,. 

758 RDNIR 



;!. i: IJ IC/Memory ICs BR2864A 

•7'-9•-U/~~U, 7'-951/UC-1/~-

9'/7.tt,;:•J, 7'-9iil/Q7l:lfl:IJ<"f't*T 0 *f< 
CE, OEli"L", WEli"H"l:t,;:•J*'to 

•7'-9*-U/~~U, 7'-951/UC-1/~-

9'/7.t~ij, 7'-9Ul/~~lll:IJ<"tt*'to *~ 
CE, OEU"L", WEli"H"l:~'J*'t, 

i----------INW'-------... 

• ll~rrn~ttttUl/Electrical Characteristics Curves 

" .~ 

1.4 ....-----,.----.,-----,---~ 

~ 1.21-----+-----l----+-----t 
~ 
~ 

1l --+-~ 1.0f------~i----f---=:=--i-""""=---t---~ 
a: 
a: 
::> 
(.) i 0.81-----+-----l----+-----t 
::> en 

0.6 '-----'----~~--~--~ 
4.0 4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE: Vee (V) 

RD Nm 
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1. 4 ....-----,.----.,-----,----., 

= 1.21-----+-----t----r----1 
§ 
~ 
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;!. ~ IJ IC/Memory ICs 
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;t. ~ ') IC/Memory ICs BR2865A 

BR2865A SK X S t:' '/ t- SV EEPROM 
SK X S Bit SV EEPROM 

BR2865A ,;!:, 8192 X 8 t:: ·;i i-O)~~a~,:)114:*, ili6# 

tfi'iJfigt.J:~t±:l ~wm ,)( "'E 1) ( EEPROM) C'T 0 

5V !i!-i[ibiiC'l!Jf'I= ~. ~t±:l ~hHfili6h ';t;i. 971 ·;i? 

RAM t ~~':1Ji? Z. Ct.fl:~* "9 o 7' f'' v .AhHJ7- 9 

1'i.AtiU1H;J:71'i{ .Al*JgBC'7 ·:17 ~n.Qt.:30, 71 I-if{ 

?J[,i:jl,;J:-;.,,A7J.,.':*~t.J:~:j;!!ff:J''t*-t!/v 0 *f.:, 71'1 

{.AO)l*J$~®1~~"9.Q2~~0)·~~~(7-9* 

- 1)/7.:&ifREADY/BUSY.~), 32/'i{ i-O)~-:J7 

{ 1-~fig,:&{f~l!Jf'l=@Jl~fiH l*.liG ~ -n' * "9 o H·;i fr

:;,;!:, DIP28pin(BR2865A) I ffl~ ~ T ~' * "9 o BR2865A 

t BR2864A t C' ,;1:, RiB -~~fig0)1'f~O)h~f.t IJ, -t 
0)1lJiO)f±~,j:~-C'"9 0 

BR2865A is a 8192 X 8 bits, electrically erasable and 
writable read only memory (EEPROM) 

·~:lit 
1) 8192 '7- f"X 8 t::·;i 1-#llP!O) EEPROM 

2) 5V !i!-~ililil!Jf'I= (ili6hi!Jf'l=Hif~t;) 

3) IJ - 1''7'? i! .A nifr.,i : 250ns (Max.) 

4) 7{ 1-'if{?JvnifFai: 10ms (Max.) 

5) 71 l-'if{?Jv,;t§l!J~7 

6) 71 l-'if1?JvaifO)§l!J)i1l*, 131JJ~7~fig,:&{f7' f'' 

v.A, 7'-90)1*JgB7 ·:17-~figf-;j"~ 

7) 7-9;1{-IJ /7,:J:.Ql*J$~x®•~~fig 

8) READY /BUSY ~®·~~fig 

9) 131!1~--;·7{ !-~fig (1-32/'i{ I-I 10ms Max. 

C'ili6h) 

10) ~ili6h@Jl@~l*.liG 

11) Al±l:1J';J: TTL ::J/H77JVc;';!ij.Q 

12) 10,000 @O)i!J~jt tfi'iJfig ( 1 /'i { I-~ IJ) 

13) 10i'f.Fai7'-9HCl'll1¥fflC'~.Q 

14) 1iliU 286591 :1'~~ 

•Features 

1) EEPROM in 8192 wordsX8 bits composition 
2) Operable with a 5 V SUM battery (including writing 

operation) 
3) Read access time : 250 ns (Max) 
4) Write cycle time: 10 ms (Max) 

•*m'1"~~/Dimensions (Unit : mm) 

i~ ~~~~~~~~~~JJ~ 
(V) c.o 1 14 

"'I~~~~]cio Q ~ I +I 
+I ~ ~ 

~ :; 0.5~0.1 
~ -I r- 2.54±0.3 I 
~ I I 

33.02±0.5 

15.2 ~ 

i JI 
~0.3±0.l 
I I 16.5±0.5 

5) Write cycle is automatically completed. 
6) Provided with automatic erasing, automatic comple

tion function and address and data inner latching 
function during write cycle 

7) Inner status indication function by data polling 
8) READY I BUSY status indication function 
9) Automatic page write function (1-32 bytes are writ-

ten in 10 ms Max) 
10) Writing error protection circuit is built in. 
11) Input I output is TTL compatible. 
12) 10,000 cycles of writing is possible (per byte) 
13) Data in 10 years is stored and retained. 
14) Equivalent to competitors' type 2865 

•JD:£ 
fU&~ii'., ~-TCb?, ~*~ii:. iJ- f'', BS7.:i.-7, 

Cl* ·;i I-, ITT$~, ~~!~, 7 .:i. -7, FAX, ~-T-~$, 

7 :/ 9 J[, EE PROM .A 1 ·;i 7, 13 IJJ!l&5C~ 

• Applications 

Alarm devices, Electronic locks, Terminal devices, 
Cards, BS tuners, Robots, Instruments, Telephonesets, 
tuners, FAX, Electronic instruments, Digital EEPROM 

switches, Vending machines 
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;t. q: IJ IC/Memory ICs BR2865A 

•leM:ll:::k~*&/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits Unit 

11i!ii•EE Vee 6 v 

~~ilff11EE (x<t GND) - -0.3-+0.6 v 

DC f:i:1:1Jilil lour 5 mA 

~:ilj!fi$11;: pd 650 mW 

lbf'J')jj\Jlfil!ll Topr 0-70 ·c 

-f*ff:ii.Jlfil!ll Tstg -65-125 ·c 

•m~lbfUH~/Recommended Operating Conditions (Ta= 25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.75 5 5.25 v 

CE OE WE '!: - I'" 110 ilt:tJ)~· 

V1H x x mt1~ml II{ { /l:'-~/A mt1~ml 

V1L V1L V1H ~!±I[, 7'-:$l!±l:t.J lb1'l'~!i!l 

V1L V1H Lr lf'ibh (WE :::J/ t-i:J-JLo) 7'-:$lA.:t.J lb1'l'~!i!l 

-i_r V1H V1L lr:ibh (CE :::J/ t-i:J...:.Ji..) 7'-:$lA.:t.J lb1f~!i!l 

V1L V1H V1H ~!±I i.,/lf'ibMihl:. 11{{/l:'-~/A lb1'1'~® 

•11~~~tt/Electrical Characteristics (Unless otherwise noted, Ta = 0 ~ 70°C, Vee = 5V ± 5%) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

i:J- v-"''JLoA.:t.JtEE V1L - - 0.8 v 

1\1 v«Ji..A.:t.JtEE V1H 2.0 - - v -

i:J - v«JLof:i:l:t.Jil!:EE VoL - - 0.4 v loL = 2.1mA 

1\1 v«Ji..:±\:t.J11!:EE VoH 2.4 - - v loH =-400µA 

tiliiVcc~T~~-ibh~tttEE Vw1 3.5 - 4.0 v 

A_:t.JIJ-?•)l ILi - - 10 µA V1N =0-Vcc 

f:i:l:t.J IJ-?•)JI( ILO - - ± 10 µA Vour = o-vcc 

)~·-)JI( (tiff~) Ice - - 110 mA CE= OE= v,L, tr(tO) 1/0; OPEN, tOlfll!O)},:J:J =Vee 

.A:$l//~11f!:)Ji( lse - - 50 mA CE= V,H, OE= V,L, tl'(tOJ 1/0; OPEN, {O)j~O)A;IJ =Vee 

A.f:i:l:1J:ilj!• C110 - - 10 pF V110 = OV, Ta= 25°C, f = 1.0MHz, Vee= 5V 

A.:1J:ilj!• C1N - - 10 pF V1N = OV, Ta= 25°C, f = 1.0MHz, Vee = 5V 
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;I. i: ') IC/Memory ICs 

• ~T-li•H~ (Top View) 

(H-y'J--:J DIP28pin) 

• :lo "/ ? ~ 17? 71../Block Diagrams 

As-A12 7' f'"t.-;1.1{.,7.,, 
077':::i-_1f 

7'H·;1.A:IJ 711.0'7 .,7 

Vee 

111•~il>hl!l.ill: 

CE 
WE :J/ "O-JL-Ooi·>7 
OE 

9-f < 

7'-9;f--1J/'f 
O:l·>7 

711.V' RIB o OJ., 7 

7' f'l;;I./{., 7J' 
:J7L.7':::i-1f Ao-A• 

711.U'7':::i-1f 

RDNrn 

BR2865A 

ll·Hi 
Ao-A12 : 7' l'"v ;i.}..:IJ 
110o-1101: 7'-9At!l:IJ 
CE : 7-·>7-f:f;.-/JL-
OE 
WE 
RIB 
Vee 

Vss 

65, 536 t: ., " 
(8, 192X8) 

ROM7'v-f 

1/0 ,, ., 
7 
J' 

: 7'7 "7., "-f:f;.-1A 
: 7-f "-f:f;.-/JL-
: READY /BUSY 
:+5v 
: '/7/ I'" 

l!Oo-1101 

7'-9).tfl:IJ 

~-----RIB 
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;I. -:C IJ IC/Memory ICs BR2865A 

e•J- t:-tt1'?Jt-/Read Cycle 

BR2865A-250 BR2865A-300 BR2865A-350 BR2865A-450 
Parameter Symbol 

Min. Typ. Max. Min. 

IJ - !'if 1 'J Jvllil'lll'J lRC 250 - - 300 

-P l'v.A-P'l-tz.AR<ir .. i tAA - - 250 -

7·:;""f1 *-1Jv-P'J-tz .Allil'r .. i tee - - 250 -

7'7 t-7'·:; t-1*--1Jv-P'J-tz.Allil'r .. i toe - - 80 -

'h "11 .i-1)~~wti1io-1 :..-t'-9':..-.A1:t.i:Q :H'0>~r.i lLz 10 - - 10 

f-y1f 1 ::u-1M~lll:!Jbf1111:-t:-1:-;i.1:t.i:1.> HOl~lm !Hz 10 - 80 10 

7'9 ~1·1 Hi-1M~lll1Jlfo-1:-t:-1:-;i.1:tfQtl'Ol~lm toLZ 10 - - 10 

7"'J ~ 1·1 ~f{ .7.I-1M~lll1Jti1111:-t:-j;,;i.1:tf1.>HOl~lli'! toHZ 10 - 80 10 

7' l'v.A~f~~l<1.>l:l:l:hf*:f.¥11il'llll toH 20 - - 20 

• 71' I- -it 1' ? Jt-/Write Cycle 

Parameter Symbol Min. Typ. Max. Unit 

'l't!~ 71 t- if 1 'J Jvllil'llll tNw 10 - - ms 

-P l'v .A-tz ·:; 1- -P ·:; ""fllil'r.ll tAs 10 - - ns 

-P l'v.A;J<-Jv l'R<ir .. i tAH 125 - - ns 

7·:;""f1 *-1 Jv-tz ·:; 1- -P ·:; ""fllil'r .. i tcs 0 - - ns 

7·:;7'1 *-1Jv;F-Jv l'llil'r .. i tcH 0 - - ns 

7·:;""f1 *-:iJvHJv.A~* 1 tcw 200 - *3 ns 

7'7 1-/·:; 1--1.i-1J~1z7,.. 7'7/~fill toes 10 - - ns 

7'7 t- ""f ·:; 1-1 *-1 Jv;J<-Jv l'R<ir .. i to EH 10 - - ns 

71 t-1 *-:iJvHJv.A~* 2 twp 200 - *3 ns 

7-9 7 ·:; 7-R<ir .. i toL 50 - - ns 

7- 9 -tz ·:; 1- -P ·:; 7"11il'r .. i tos 50 - - ns 

7-9;J<-Ji- 1'11\ir .. i toH 10 - ns 
71 r1-7- t.Ji-, 7·1-:1'1-7- /Jvl!) 
:lL"5 l'"IJ~ RIB fi:IL"5 T 9 :1:1'1!)~illJ tsp - - 150 ns 

'Y~~:lL"5J:.•Jy1 H-7--:l"Jv, h 
- 7 Jvl!)tt l.f1' ;!! 9*1'1!)~1111 tswR 50 - - ns 

J~ 1 I- CJ - !'if 1 'J M<ir.,'j twc 1 - 25 µs 

* 1 ;:l!)jj!jlj:, 71. r if 1-7 Jv!iEliltl:frjt~clf.>I/) CE, WE !llll~l:~:;E t,f,j: < -Cli>d:"' f,i:\,\ft 

'.J>l!)~r.llh'~'*' o 
*2 WEl;t/1.A'1¥il~fl.H':l:9o HJv;l.l!iilf20nsP.f"F1'U71 r-tt1-7Jvl;tj:fj~fl.:l:-tt/t. 0 
*3 ;:l!)jili!;tj:jlJiH:l;tff;:tft,:1:-ttlt.o CE, WEl!)~:;El:!lllt,-Cl;t;\!l,tl\l;tilOIJ :1:-ttft.IJ<, CE, WE 

I: t toL u~x <~:;t; 91: -tl!)~n\i.<.'l!)r-111;1:1{ ·177'1:7 ·17- ~ti, -ti!):!: :i:;;i;;i.~ 
tt71 r-tt1-71vlJ'llllM~ti.:1:9o 

764 RDHIR 

Unit 
Typ. Max. Min. Typ. Max. Min. Typ. Max 

- - 350 - - 450 - - ns 

- 300 - - 350 - - 450 ns 

- 300 - - 350 - - 450 ns 

- 80 - 120 - 150 ns 

- - 10 - - 10 - ns 

- 80 10 - 100 10 100 ns 

- - 10 - - 10 - ns 

- 80 10 - 100 10 - 100 ns 

- - 20 - - 20 - - ns 

AC ~M!~d* (Ta= o - 1o·c, Vee = 5V 

± 5%) 

: 0.45- 2.4V 

.A1J31:J:•J.3'.CPJnifr.,i: ;;;;;2ons 

~ 1 ~ /-1n!:lE v-"'JI' : 0.8V, 2.0V 

t±l1J~f,ij : 1TIL If- 1-~"Cf 

CL= 100pF 



;'. .::e IJ IC/Memory ICs 

• 111~/?f--\f.,--1-/Timing Chart 

ICE 

ce---,1 

IOE 
OE----~ 

Fig.1 IJ-l''if1'~Jv 

R/B -----------. -1"= 
l+--------INW :J 

RD Nm 

BR2865A 

*7-9*-9/7~u. 7-951/Uo-1/~
-$1'/::r.tt.t•J, 7-91!1/01L:tll:tJ~tt:l:"t0 :!:to 
CE, OEU "L'', WEl!"H" l:t.t•J:l:"t, 

*7-9*-9/7~~ 7-951/U0-1/~
-$1'/::r. l::t.t•J, 7-9Ul/01l:t1:1:tJ~tt:l:"t0 :!:to 
CE, OEli"L", WEU"H"l:t.t•J:l:"t, 
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;!. -=E 1) IC/Memory ICs 

• '11~4fttJIHl/Electdcal Characteristics Curves 
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;I. -=£: 1) IC/Memory ICs 
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;!. -=E 'J IC/Memory ICs BR93C46 

BR93C46 1 K t:' ·~ (.. CMOS SY ~ ') J7 JL- EEPROM 
64X16 Bit SY EEPROM 

BR93C46 l;I:, 1024 t: "J I-~ CMOS O)ti~B91:$i!l:*, 1f 

)6 h ;lfRJfm f.i: )f IJ 7 Jv ;< 'E IJ ( EEPROM) ~ T 0 ;< 'E 1) 

mJi.IGl;I:, 64v~.A11X16 t: ·;1 I- C t.i:?-C S IJ, 'fi'-11]1;:7 

?~.A~, ~m~. 1fi6h~rr?~t~~~*"toih~~ 

/HJ-Jvl;t, HHi (?'5181;1:7.7.l-'E-F) 0)91::: 

';/ t-t.J~~rrPtL*"to ~O)t.J~l;I:, CS~llH·c SKYlli-T 

O)~/ t-o-M;:J:IJ, DIYl/i-=fJ:IJ.A:h~tL*"to 

* t;:;, •U.h/$l!l:*t.J~ll\}I;: l;I:,. DO Yl/i-=fl;I: READY/ 

BUSY ~ff-0)~ 13 ~ u *"to 

l'f ·:1 'r - ~ l;I:, DIPSpin (BR93C46) .& 1.1 MFSpin (BR93 

C46F) ~Jf.ll!'; u"tl.'*To 

BR93C46 is a 1024 bit CMOS serial memory (EE P
ROM) erasable and writable electrically . 

• !M.Ji 
1) 64 '7- l"X16t: ';/ i-mJi.IGO)CMOS ~IJ7Jv EEPROM 

2) 5V --~iJHh1'1= 

3) NMOS EEPROM c1Uittt.l"it1>.Q 

4) ~$)!jfit'ifi~~it1>.Q 

• ihf'l=ll\l 3mA (Max.) 

• ~1!11\l (CS= V1L~) 

1mA (Max.) 

• ~1!11\l (CS= V1L, 1!l.A:1Jll\l) 

100 µA (Max.) 

5) DIP Spin (MF Spin) c1Ml!J'f·;1'r-~~it1>.Q 

6) 10,00018J0)1!f:it.i;lf~~.Q 

7) i1U.h-tt1?Jv~ib111 b.7? Hlfm 
S) READY/BUSY t\!fm~ff-·fj~ 

9) •U.h'l*iltlfi~ 

•m~ 
1Uii;!tS, 11-TO ·:1?, Ylli*l;ltiil, iJ- I', BS 7 .i-7, 
o;Y- ·:1 1-, g+;Hi, '*~ti. 7 .i -7, FAX, ~-T~S, 

7~ 11 Jv EEPROM .A 1·:17, ~llll!&~tl, iJ ;< 7, iJ

.A 7 v ;;t, /IJ/11, VTR, 1!l0, 'Erb., ~-'r/-lt 

•if.~-t>im!l/Dimenslons (Unit: mm) 

9.3±0.3 

Rl.O l's 7 6 5°1 -u 
""?Bfffld 1 2 3 4 l. "! ~7.6±0.3 d 

"' ~ ! '.F1 ~ 
o :!i I~ ~ ~ ci o.5±0.1 o.3±0.1 

~ ~I I I "' 2.54±0.3 17 .62±0.3 8.8±0.6 

•Features 

1) CMOS serial EEPROM of 64 words X 16 bits com-
position 

2) Operated with a 5 V SUM battery 
3) Compatible with NMOS EEPROM 
4) Low-current consumption 

• During operation 3 mA (Max) 
• In backup (upon CS=V1L) 1 mA (Max) 
•In backup (CS=V1L, no input) 100 µA (Max) 

5) Package as small as DIPS pins (MF Spins) 
6) 10,000 cycles of rewriting are operable. 
7) Writing cycle automatic time-out function 
S) READY I BUSY status indication function 
9) Write protection function 

•Applications 

Alarm devices, Electronic locks, Terminal devices, 
Cards, BS tuners, Robots, Instruments, Telephonesets, 
tuners, FAX, Electronic instruments, Digital EEPROM 
switches, Vending machines, Cameras, Car stereos, 
Printers, VTR, Wireless devices, Modems, Sequencers 
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;t. =E ') IC/Memory ICs BR93C46 

• i@MC:*::iE'.*&/Absolute Maximum Ratings (Ta= 25°C) 

Parameter Symbol Limits Unit 

•lbll'ili:130 Voo 6.0 v 

1 BR93C46 pd 500 mW 
ff:g:Hl7t: l BR93C46F pd 350 mW 

tb1'Fi.i\iliiaml Topr 0-70 ·c 

flili'fi.i\iliiBOO Tstg -65-125 ·c 

• :tl~111~*#/Recommended Operating Conditions (Ta= 25"C) 

Parameter Symbol Min. Typ. Max. Unit 

Voo ~5 5 ~5 v 

• ~~=t:-"' 
BR93C46 C:: C;t;fjO) 7 -JO)lliJ1oiJ~·il!> IJ ;t 9 0 :ntm~4° i::· 

':J I- Ci:n:fJJO) "1" C", 1 / '.117 I - .A~ -Jr/ .A 0)1*!~ 1::::· 

·y H::V"lj!T~':t9o /XO)Bt::"y Hi, ::f/'{::J-Ft 

M@0)16~71-~~.A'.ll~M9~6~7l-71"~.A~ 

4-IJ:tgo 

ml ~;it- ~ .,,_ .6. 7'Fv.A op .,, 
!::":; t- ::i- F 

~:±l l, (READ) 0 1 1 0 AsA4A3A2A1 Ao 

flil.h (WRITE) 0 1 0 1 AsA4A3A2A1 Ao 

)~~ (ERASE) 0 1 1 1 AoA4A3A2A1 Ao 

)~~/ltil.itJ.i'iJffe (EWEN) 0 1 0 0 1 1 * * * * 
)~~/'i!til.ii'J.~.11: (EWDS) 0 1 0 0 0 0 * * * * 
7 ·:; /)~~ ( ERAL) 0 1 0 0 1 0 * * * * 
1'r::J?7k:ft7' Fv.A(WRAL) 0 1 0 0 0 1 * * * * 

7-9 (f,/j ~ 

1J-F7'Fv~ As-Ao 

D10 D14 · · · D1 Do 1'r:J?7b.7' Fv.A Ao-Ao 

)~~7' Fv.A Ao-Ao 

/[J? 7.b. i'iJff6 

/[J ?7.b.~.11: 

ftz.7' Fv.A)~~ 

D10D14 ··· D, Do 7.At-'E-F 

• 11~11-J~tt/Electrical Characteristics (Unless otherwise noted, Ta= 0 - 70°C, Vee= SV ± 10%) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

a - v -"'lt.. A. :t.J '.1130 V1L - - 0.8 v -

1\1 [..-/'(J(..)..:f.J';lll30 V1H 2.0 - - v -

[J-[..-/'\'Jt..lfl:t.J'.1130 VoL - - 0.4 v loL = 2.1mA 

1\1 v-"''lt..W:t.i•130 VoH 2.2 - - v loH =-0.4mA 

)..:f.J 1)-?•lnf lu - - 10 µA V1N = 5.5V 

lfl:f.J IJ-?';llinf ILQ - - 10 µA Vour= 5.5V, cs= o, Vee;;;;; 5.5V 

il!l'lf~ii(t!Jft~. TTL/CMOS A tJ) Ice - - 3 mA Vee = SIN, CS= SK= V1H, DO = OPEN, f = 25a<Hz 

7-9/J\1',linf lss1 - - 1 mA Vee= 5.5V, CS= V1L, DO= OPEN 

.A 9 /J\1'i!i:int lss2 - - 100 µA Vee= 5.SV, CS= V1u DO= OPEN, Inputs= Vee or GND 

SKJ!JiJUX fsK - - 250 kHz -

RDHIR 769 
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.>< =E IJ IC/Memory ICs 

•il/iiiT·!if&181 (Top View) 

'BR93C46 

cs 

SK 

DI 

DO 

BR93C46 

Vee 

NC SK :~Y7~7-,?0y? 

DI : ~ 1J7Jl-r-,A1J 

DO : ~ 1J7Jl-7-,t:ll1J 

GND NC :ll!fi~ 
Vee : +5v 

BR93C46 

(Hy ?--:l DIP 8 pin) GND: 77;, I' 

e ·j' a 7 ? ~ 1' 7" ?. 7 .L./Block Diagram 

DI 

cs------o 

SK------t 

Parameter Symbol 

SKOl:lLH•Jl:MH CSOl·b ~J";1~llll tcss 

SKOl:lrtT•Jl:MH CSOl;J;-1• ~~Ill! tcsH 

7-1r:t?·y ~7·y/~r.:i (•u,;;.~J tD1s 

7-:$1*-Jv l'~r .. 'l (1Ji6hP\¥) lDIH 

SK Ol:lrtl •J 1:~H ~ oo Ol:lrtl•JOlH~roll tpDo 

SKOl:lrtllJl:~~H DOOl:lrtTl!OlUH tpD1 

:t?•7111A~7'C1,!/1~17• lE/W 

CS O)i«~ "L" ~r .. 'l tcs 

CS O):ltt,..tlJ fJ'? READY/BUSY 
tsv 

~ff-tJf'lill1Jt:tJ:.Q *"{'O)~r .. 'l 

CS 0)3L°5 "'flJ fJ'? DO fJ''l\11 
toH, l1H /I::"- 'J /.Ai: tj: {> * "{'O)P\¥r .. 'l 

770 

$~T:i-t<·, 

:J:/ 1-0-JV, 

?O·:i?V"i: 
;tl..>-~"l:.-

Min. 

200 

0 

400 

400 

-

-

-

1 

-

-

DO 

Typ. Max. Unit Conditions 

- - ns -

- - ns -

- - ns -

- - ns -

- 2 us cl= 100pH, Vol= o.sv, oH = 2.ov, v,L = 0.45V, v,H = 2.4V 

- 2 us CL= 100pH, Vol= 0.8V, VoH = 2.0V, v,L = 0.45V, v,H = 2.4V 

- 10 ms -

- - us -

- 1 us CL= 100pF 

- 400 ns -

RDNm 



;). -t 'J IC/Memory ICs 

• ~ 1 ~ / 7 7-1' - r- /Timing Chart 

VIL tPOO tPD1 

VoH 2µs l--211s 
DO ~I lr--

Vot----\(_____J 

SK 

cs 

DI 
~ 

1 
STANDBY 

~tOH,tlH 
DO __ H_IG_H_Z __________ _,~~ 

Fig.2 IJ - F-if 1' -7 '" 

Fig.3 7 1' t- -if 1' -7 Jv 

SK 

cs 

01~~0~-o~/--Ll.X---'-'~w.m.LL=.WLl.l.mw.~~~._~~~~~~~~~~~ 
ENABLE=ll 

SK 

cs 

DI 

DISABLE=OO 

Fig.5 )j!j~-if -( -7 Jv 

RDNrn 

CHECK STATUS STANDBY 

llH 
HIGH Z 

BR93C46 
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~ t IJ IC/Memory ICs BR93C46 

I 
I 

Fig.6 7 "'I :1)1f*-tt-< 'J JI.-

i 
! 
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;I. =f 'J IC/Memory ICs BR93CS46/BR93CS46F 

BR93CS46 
BR93CS46F 

64X16Bit $1 'J J7 Jv EEPROM 
64X16Bit Serial EEPROM 

BR93CS46/BR93CS46F I;!:, 1024 t: ·;i I- ( 64 '7 - I" X 

16t:~t-)~~~~~:10~7A~~*~97~7-~ 

J...l±l:;IJ~1':1~;<~'J (EEPROM) 1.'To 

ib11=:::i;.... t- o-JVl.t, 10 ~HI~ 9 t: ·;i t-••-rfi"h:tt. * 
Tot~i~. 58M~:107?t-~VA~~~**•t 

Vr~h:tt.3:To ;:~·•~. CS, SK, PRE, PE~f-t 

~~::J/ l-0-Jj,"j".Q;: tl:J::IJ, Dl~f-;IJ•€>J...1J~:tt 

3:T0 3:t.:, :10~7~/~~. DO~f-l;l:READY/ 

BUSY ~jf-~~ 13 t [., 3: To 

ti11='ilr~~lm1JfJ1.;;~' (2.7-5.5V .!¥-'ilti.HIJ11=) t.:/JJ, 1<. 

';IT IJ.1-A~lNWfl;IJ>€>~*~ 5Vtl83:1.', J1.;;1Blm* 

l'IBtl:~!tlit"t .Q;: t 1J"1.' ~*"to 

l"i ·;i 'r- VI;!:, DIP8pin(BR93CS46) t MF8pin(BR93CS46F) 

tffl~[.,n'3:To 

BR93CS46/BR93CS46F are electrically programmable 
1,024bits (64wordsX 16bits) serial data inputting I out
putting memory (EEPROM). 

• ~A 
1) 64 '7- FX16 t: ·;i HM.IOC~ EEPROM ( ~ 1J 7 Ji..7-

11 A.l±l:;IJ) 

2) lh11='ii~lftftfl;IJfJ1.;;~' (2.7-5.5V .1¥-~~j}Jfl:) 

3)~~ahl:i:l[.,tif1:~~7F~A~-l-1'/?9;</t

flftE 

4) ~-~i6h~!I:.-~ 

-~~A.JI#~·~ i6hfit!I:. 

PE~f-::J /I- O-Ji..t:J::.Q.~J6hihl:. 

.. :::i- Ft:J::.Q'lf~i6hfit!I:. 

~E-f-::J/l-O-~~J::.Qm*7F~A~#~i6 

hfit!I:. 

5):10~7A~1'?~~~ti~~ ~ib~7fl~ 

6) READY /BUSY t:J:: .Q :to ~7 Att;fl~jf-

7) 11£)1Uf'ii~\.'ilii.Qo ib11=~(5V~); 3mA (Max.) 

fflf1~(5V~); 501JA (Max.) 

8) DIP8pin, MF Spin VNWl"i·;i'r-91.'ilii.Qo 

9) A.l±l:;IJl;t TTL ::J/l"i7:1Ji..\.'ilii.Qo 

10) 100,000IEl~7-11tf:JtU1Jf~ftE 

11) 10~1lll~7-111¥~1i~ftE 

•Features 

1) EPMROM in 64 words X 16 bits composition (se
rial data inputting I outputting) 

• *~-1"~~/Dimensions (Unit : mm) 

BR93CS46 
9.3±0.3 

R1.0 I~ 7 6 51 

~ ]
d 

<'> :§ 4 CD C'I ~7.6±0.3 "": dg 0 0 "' +I - =1+1 +I 

~n rvw .. ±;, pp., 
~ 2.541±0.3 I aa±o.6 .I 

7.62±0.3 

BR93CS46F 

5.0±0.3 
0.2±0.1 

-u--

1 2 3 4 _J~~~ 
0.65 

.-;J__ 

;1~t=_ffi_ 
1.27±0.2 0.4±0.1 

2) Wide range of operating voltage (operable with a 
sigle battery of 2.7 - 5.5V) 

3) Automatic address incrementing function during 
continuous reading operation 

4) Error writing preventive function ; 
Write protect when power is turned ON 
Write protect by controlling PE terminal 
Write protect of assigned address by controlling 
PRE terminal 

5) Program cycle is automatically erased and com
pleted. 

6) Program status is indicated by READY I BUSY 
7) Low current consumption 

In operation (at 5 V) : 3 mA (Max.) 
In waiting (at 5 VJ : 50 11A (Max.) 

8) Packaging is as small as DIP8pin, MF Spin. 
9) Input/output is TTL compatible. 

10) Data can be erased and written as long as 100,000 
cycles. 

11) Data is maintained for 1 O years. 
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J' -=E IJ IC/Memory ICs BR93CS46/BR93CS46F 

OS 

SK 

DI 

DO 

DIP Type 

~T-~ .A.l:ll1J • lili 

Voe - 3-5V±10%0)gi:lJU:tlii\: 

GND - ~.A.lfl1JO)~ll'!IE£, ov 
cs .A.1J 7 ';I 7"1? v '7 t-.A.1J 

SK .A.1J ~ IJ J1 Jl6'-~ '7 Q ';I '7 A1J 

DI .A.1J ::tA(:J- i:, 7' l'v.A:&tf:..- 1J7'JL-7'-~J...1J 

DO l:ll1J :,. •J 7' JL-7'- ~ l:ll1J, READY/BUSY l;l;J$t\:l!~jf-lfl1J 

.A.1J 
/a ?7.t.1 ='f.-7Jv.A.1J, ::t-/;.,~~Pillll!l'/JL-7' ·;1 

PE 
7" 

/D7"? l-v:l.A1'-1-*-1'JL-)..1J, ::t-7":..-~l;tPlflll 
PRE .A.1J 

<:'/ JL-/f"J;., 

e 7 a ·:; ? ~ { 7 /f 7 k/Block Diagram 

::i :.- r a-11' 

1-f-- 7' I' v ;;>. J------! 7' ::i - 7' l--t- ROM 
Yv1 

774 

OS --------<~7 a •;1 7 

~ ~z*v-~~:.-

PRE--------<~ 

PE-------<~ 

1~·;171' 1/64 

1--+1- 7'a77 r 
v~;>.1 

ftDNrn 

I--
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;( -t: •J IC/Memory ICs 

• Mt-kA*:iE•/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

i:nna'ili:a: Vee -0.3-6.5 v 

ff~m:$1< 
500 (DIP Type) 

pd mW 
350 (MF Type) 

1¥ff:i:m.li~OO Tstg -65-125 oc 

lb1'Fi:m.li~OO Topr -20-70 oc 

tHili-T-118: - -0.3-Vee+0.3 v 

RD Nm 
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~ i: 'J IC/Memory ICs BR93C56A/BR93C56AF 

BR93C56A 
BR93C56AF 

128X16Bit ~ 1)-p Jf; EEPROM 
128X16Bit Serial EEPROM 

BR93C56A/BR93C56AF ,j:, 2048 l::'.";1 I- (128'7- l"X 

15e7t-J~~-~~7"0~7~~~~~~7~7-9 

.A.lf:l:tJ91"7"~;<-=EIJ (EEPROM) l:'"to 

Df'F:::i ;,- 1- o - 1t-tt, 6 am (? -s 2 am't :it 7" ~ 3 ;,- .:i: 

-I") ~11e7t-*•l:'fibh*9o ~~-•~. ~ 

~-Tc SK~ilH~:::i/ HJ-Jv,:J:tJ, Dl~-T-1.l''S.A.:tJ 

~n*9o *t.:, 7"0~7~/~ni\', DO~-T,iREADY/ 

BUSY~~~~§€ ~*"to 

l'f ·y ~ - :./ 'j:, DIP8pin (BR93C56) c MF8pin (BR93C56F) 

€ffl~ ~T~'*°to 
BR93C56A/BR93C56AF are electrically programmable 
204bits (128words X 16bits} serial data inputting I out
putting memory (EEPROM}. 

• !M'~ 
1) 128 '7- l"X16 l::'.";1 H14.fiX~ 2K ~ 1) 7 Jv EEPROM 

2) -*-~iH!Jf'F 

3) tif'F~l±~fill 

IJ - Fni\' : 2.0-5.5 v -*-~i~tif'F 

7 { I-Hi\': 4.5-5.5V -*-~i~tif'F 

4) ~IJ7Jv7-9J..tl:J:tJ 

5) 7'-9tf~xni\'~Elti5~:1i:~iigl*Jfd 

6) ~·~it.Jt.~.LC.ffl.I 1" ;(71' Jv9-l*Jid (CS) 

7) 11b~-~51fll:'~.Q 

tif'Fni\' ( svni\') : 3mA (Max.) 

~~llif (5VHi\') ; 1mA (Max.) (TIL .A.:tJ) 

100µA (Max.) (COMS .A.:tJ) 

8) DIP8pin, MF8pin c1M!!H·;1~--;:.i'""("~.Q 

9) .A. l:l:l :tJ 'j: TTL :::J /!'ff- :7' Jv 

10) ~1~*fittt~UIB CMOS /OiO, 

11 l 100, ooo IEl~7-9•~xn~~ttg 

12) 1oif.r .. i7-91¥ff:ii~ttg 

•Features 

1) 2K serial EEPROM in 128 wordsX 16bits configura
tion. 

2) Operated by a SUM 1 battery. 
3) Operating voltage range. 

Upon reading : 2.0-5.5V SUM 1 battery operated. 
Upon writing : 4.5-5.5V SUM 1 battery operated. 

• ?i-~'1-5!~/Dimensions (Unit : mm) 

7.62±0.3 

BR93C56AF 

5.0±0.3 
0.2±0.1 

-ii 

1 2 3 4 ~~cf~ 
0.65 

4) Serial data input and output. 
5) Automatic erasing function upon overwriting data is 

incorporated. 
6) Error writing preventive noise filter is built in (CS} 
7) Power consumption is low. 

In operation (at 5V} : 3mA (Max.} 
In backup (at5V} : 1 mA (Max.} (TTL input) 

100 µA (Max.} (CMOS input) 
8) Package is as small as DIP 8 pins and MF 8 pins. 
9) Input and output are TIL compatible. 

10) High-reliability fine CMOS process. 
11 ) Data can be overwritten 100, 000 cycles. 
12) Data is retained 10 years. 

776 naNm 



)I. ~ I) IC/Memory ICs 

DIP Type 

fiH·~ Al::l:l:h • iiE 

Vee - 5V±10%0)•i.it:flM 

GND - :i:Al::l:l:t:JO)~!l!-EE, ov 

cs A:t:J 7·;.i:f-t?v-7 t-A:t:J 

SK A:t:J :;t•J 7' Jt,.7'-'.!l?CI ·;.i -7 A:t:J 

DI A:t:J ~~~-~. 7'~v~HU;:t~7'~7'-'.!IA:t:J 

DO l::l:t:t:J ;:t')7'JJ,7'-'.!ll::l:t:t:J 

• 7CJ-:;? ~ -( 7'f7.L./Block Diagram 

7'-:S> 

DI 

(.,,/;:;\:$> 

~ 1--1 r--
~ ~~ (.,,/;:;\:$> 

~ ~~T:::J-t=' 

::i::.-1-0-11.-

Ft> 1' t'v;;o; ~ 
cs ,~., 7 7 

:70 ·y:7 
,/:i:.:j<(.,-y3 / 

SK 

RDHRI 

1)- I' 

71' " 
1''/f 

1 
'i'::J-:$1' 

I I 
VPP 

VIP 

BR93C56A/BR93C56AF 

0 

MF Type 

..... DO 

~ 

I- 2048 

t:•y " 

ROM 
1' (., 1' 

p I= 

I- VPP 

1--
,/:i::j<(.,-:$1 

j 
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~ i: IJ IC/Memory ICs BR93C56A/BR93C56AF 

• tl§Xlt8*~•/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~n1Ja~1± Vee -0.3-6.0 v 

ff!gtfl~ 
500 (DIP Type) 

pd mW 
350 (MF Type) 

f*i'.f).111.lf~l!I Tstg -65-125 ·c 
tif'l'i.lillf ~l!I Topr -20-70 ·c 
~~-Ttl± - -0.3-Vee+0.3 v 
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~ t 1) IC/Memory ICs BR9021 A/BR9021 AF 

BR9021A 
BR9021AF 

128X16Bit ~ ') Y Jv EEPROM 
128X16Bit Serial EEPROM 

BR9021A/BR9021AF Id:, 2048 t::' ·:; I- (128'7- FX16 

i::· ·:; I-) <T.>~~9'iJI;: :f[J 'f 7 b. ilJfjgt.f:,, 1J 7' Jl-7:'- 9 .Aili 

1J 91:1<T.>JI.t 1) ( EEPROM) 1'9 0 

IJ.Jfi:::i / t- [J-JL- Id:, 6 f'ID (? "5 2 f'IDtd: :t :t:.- 3 /t 

-F) <T.>16~71-a~l'fibnt"to ~<T.>·~~. ~ 

Yi/ii-Tc SKYi/il-T<T.>:J/ 1-[J-J[,t;:J:IJ, DIYi/il-T1J'6A1J 

cOlnt"to 

t f.:, READY /BUSY Yi/il-T ~ 1i ~ n' Gt.: 6IJ 71\ 1 .7. l*I 

$<T.>~~TI7?W88~1'8t9o 

I "I·:; 'r - :/Id:, DIP8pin (BR9021 A) :& tf MF8pin (BR902-

1 AF) ~m~ ~n't9 o 

BR9021A/BR9021AF are serial data input I output type 
memory (EEPROM) of 2048 bits (128 words X 16 bits) 

electrically programmable. 

• !M'Jlt 
1) 128 '7- FX16 t::' ·:; Hl!ilt<T.> 2K ~ 1) 7' JL- EEPROM 

2) - -~ilil!IJJ{'F 
3) IJ.Jf'F~/Heml 

iJ - Fili¥ : 2.0-5.5V1'1!-~ilil!IJ.Jf'F 

71 t-a;¥ : 4.5-5.5 v 1'1!-~ilii!IJ.Jf'F 
4) :,, 1) 7' JL-7- 9 A.l±l/J 

5) 7'-9if:fl;tl!i¥<T.>EllJ.Jilll~.mtngl*J~ 

6) ~'!=80.lt-l~ti.11:.ffl.11.7..'71 JL-9J*IM (CS, RS) 

7) 11fiMf~51ifl' iV.> G 

IJJ1'FPi¥ ( 5Vl!i¥) ; 3mA (Max.) 

~.fil!i¥ ( 5VPi¥) ; 1 mA (Max.) (TTL A.1J) 

100µA (Max.) (COMSA.1J) 

8) DIP8pin, MF8pin c1M~\l.l"i·:;'r-V'l'iV.>G 

9) A.l±l1Jld: TTL :J/1"17'':fJL-

10) ~i~tfittll'IUlll CMOS :f[J iz .7. 

11) 100.000 llil<T.>7- 9il:fl;ttfRJng 

12) 10~r .. i<T.>7-9fli!ffln~·RJng 

•Features 

1) 2K serial EE PROM in 128 wordsX 16bits configura
tion. 

2) Operated by a SUM 1 battery. 
3) Operating voltage range. 

Upon reading : 2.0-5.5V SUM 1 battly operated. 

• ~Hf~'tj"~~/Dimensions (Unit : mm) 

BR9021A 

7.62±0.3 

BR9021AF 

1 2 3 4 

~ 'ci 

~tj~ 
~ ~-' 
I. 8.8±0.6 I 

0.2±0.1 

-JI 

J~ii 
0.65 

Upon writing : 4.5-5.5V SUM 1 battly operated. 
4) Serial data input and output. 
5) Automatic erasing function upon overwriting data is 

incorporated. 
6) Error writing preventive noise filter is built in (CS, 

RS) 
7) Power consumption is low. 

In operation (at 5V) : 3mA (Max.) 
In backup (at 5V) : 1 mA (Max.) (TTL input) 

100 µA (Max.) (CMOS input) 
8) Package is as small as DIP 8 pins and MF 8 pins. 
9) Input and output are TTL compatible. 

10) High-reliability fine CMOS process. 
11 ) Data can be overwritten 100, 000 cycles. 
12) Data is retained 10 years. 
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~ -:e IJ IC/Memory ICs BR9021 A/BR9021 AF 

-f-~ .Al:ll1J It llli 
0 Vee - 5V±10,%Q)ltil~tlM 

GND - ~.Al:ll1JQ)~iJtlEE, ov 

cs .A1J 7·:17'-tzv? l-.A1J 

SK .A1J ~I) J7Jv7-~? r:J •;;? ,A.1J 

DI .A1J ~"(::J- t:, J7 t:v.AHt1~'JJ7Jv7'-~.A1J 
DIP Type 

DO W1J ~ 1JJ7Jv7'-~l:ll1J 

0 
R/B W1J READY, BUSY .A7-~.Af~~l:ll1J 

RS .A1J 1)-tz·;; l-.A1J 

MF Type 

• /C-:1?1'171'7A/Block Diagram 

DO 
'J'-7 

1-l t--
v>JA7 
~ ~ fii'~ 

1)-1' 

~ v>JA7 71' ~ 2048 

~ 
7'./1 I- 1::·., ~ 

DI 

fi;'~'J':::i-1' 

.1 
ROM 

:::i:.-- ~ a-Jv 7v1' 

~ 71'1--A f:=::j 
'J':::i--7' ~ /(•/ 7 y 

?IJ•/? 
>J:i::'i' :r :r 
1---,;.3:,... 

VPP 1-- VPP 
VIP 1---1 >J:i::-1'-v-7 

SK 

J 
RS R/B 

• f@Mjl:;f;:lE~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

mtintEE Vee -0.3-6.0 v 

ff'3tl!it: 
500 (DIP Type) 

pd mW 
350 (MF Type) 

flil:f.J:i.1.ll@l!ll Tstg -65-125 ·c 
tbf'f!i.1.ll@l!ll Topr -20-70 ·c 
·~Hllilf-tlEE - -'0.3-Vee+0.3 v 

* Ta=25'CJ;.1J:1'fl!lll"t~tl-S-U, 1·e I:?~ 5.0mWfilW~. 
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;t. -=E IJ IC/Memory ICs BR46C15 

BR46C15 2K X 8 t: '/ I-- jljil CMOS EE PROM 
2K X 8 Bit High Speed CMOS EEPROM 

BR46C15 l;t, 2048 X 8 I:: ·:1 I- 1' CMOS <1.>il~MJl:jilj~, 

.i6h lfAJfj~ f.l:ai'C!±I ~:W:ffl ;< 'l: 1) ( EEPROM) 1' "t 0 

5V!l!-~iJli"t'ib1'F~. CMOS<1.>ft)iliR111.J~1U::, J{{ 

*-7~0M~~-"tQ~~7-~7?~A-~fmtt 

'b?T~'t°to J'f.·;1?--V'';t DIP24pin fffl~~Tt:>IJ, 

2K X 81:'.·:1 l-<1.>1~{ ;f--7 PROM t l::"/:::J /J'f.7--:/Jl

l: f.l:? T~'t°to t'Olt<1.>J{1'*-7 PROM f;:Q) 

BR46C151:iiiiHl~Q;:t1:J:•J, j{Jffi,t>a,?f;:; 1 IBll!ll! 
•J<1.>1Ji6hl:.*)ili.~:t.J c~'?lffi."t'*~ t.i:&~f~Q;: t 

tJf""{' i! * "t 0 

BR46C15 is a 2048 X 8 bit CMOS read only memory 
(EEPROM) erasable and writable electrically. 

• !M'ft 
1) 2048 '7- l'X 8 I:: ·:1 HRl!lt<1.>~~ CMOS EEPROM 

2) /{{;f--7 PROM l:.l::"/:::J/H=J--:/Jl-

3) •J-1'7?~A~f!l1: 55ns 

4) 1f.{ t-71' 1-~rdl: 5ms 

5) ftjilj.~)Jlft'a,Q 

• ibf'F~ 90mA (Max.) 

• ~-~ 45mA (Max.) 

• t!ii6h~ 110mA (Max.) 

6) '5i6h'ill.%:bf 10.8- 20.5V t>a,Q 

7) .Atfl:t.Jl;t TIL :::J/l'°=/--:/J!-1'a,Q 

8) ?i:J·;1?1Jt"='f'~1'a,Q (A~T1' ·:1?~1'7') 

9) 10 ~rdl7- ~ HC!tl1*M'1' ~ Q 

•Features 

1 ) High-speed CMOS EEPROM of 2048 words X 8 
bits composition 

2) Pin-compatible with bipolar PROM 
3) Read access time : 55 ns 
4) Byte write time : 5 ms 
5) Low current consumption : 

•During operation 90 mA .(Max) 
• In backup 45 mA (Max) 
• During writing 110 mA (Max) 

' 6) Writing voltage is 10.8-20.5 V. 
7) Input I output is TIL compatible. 

• ~~\t>.il!l/Dimensions (Unit : mm) 

32.o:!:i:' 

"' 1 12 
0 

ci~"!r~]t'i' ti ..;r- M 

~ ~ 0.5±0.1 

~ --4 ~2.54±0.3 I ., 
27.94±0.5 I 15-2 ;+.i 

~o.3±0.1 
I I 

16.5±0.5 

8) No clock is required (static type). 
9) Data in 10 years can be stored and retained. 

•m~ 

Wft~~. 'i1Ti:l7?, ~*~~.~-I', ~7-i-7, 

i:J;f-·;1 I-, UH, ~~-. 7-i-7, FAX, ~T~H. 

7V'~JI- EEPROM A{ ·:17-, Eltb11&7'C• 

• Applications 

Alarm devices, Electronic locks, Terminal devices, 
Cards, BS tuners, Robots, Instruments, Telephonesets, 
tuners, FAX, Electronic instruments, Digital EEPROM 
switches, Vending machines 
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;J. t 1J IC/Memory ICs BR46C15 

• ~:Mfil:.*::~~/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits Unit 

~)J,j!~J± Vee -0.3-+7.0 v 
~~ili"'r1ll:mcs1Yili'H:~< l - -0.3-Vee +o.5 v 
CS1 Yili'f~EE Ves1 -0.3-+20.5 v 
DC 1±111'!1l:illi louT -70 mA 

fff1!!t!IOI<: pd 650 mW 

ibi'Fi!ililaml Topr 0-70 ·c 
fli"ff:i!ililaml Tstg -65-125 ·c 

,.. :Kt~llJf¥5\f-l'/Recommended Operating Conditions (Ta= 25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.5 5 5.5 v 

CS1 CS2 CS3 'E- I'" 1/0 

V1L V1H V1H ~Iii[, 7-91±111 

<6V V1L x ffltl:l*li /\11/l::'-:$f/.7-

V1H x x ffltlt\:li /\11/l::'-:$f/.7-

<6V x V1L ffltlt~ii /\11/l::'-:$f/.7-

Vpp V1L x J\1 t-=!=16# 7-9}..11 

Vpp V1H x T •y ""j' I) t! '/ I- l\1-{/i::'-:$(/.7-

• flmtr.J~tt/Electrical Characteristics (Unless otherwise noted, Ta= 0 - 70°C, Vee= 5V ± 10%) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

Q-v/'(Jv}..11~EE V1L -0.5 - 0.8 v -

1\1' v/'(Jv}..11~EE V1H 2.0 - Vcc+0.5 v -

[J - v-"'"Jvl±l 11~EE VoL - - 0.45 v loL = 6mA, Vee = 4.5V 

1\1 v"'Jvl±l11~EE VoH 2.4 - - v loH = - 2mA, Vee = 4.5V 

J..1177 //11l:EE Ve - - -1.0 v l1N = - 18mA, Vee= 4.5V 

=i=i6JJ.P~ CS1 ~EE Vpp 10.8 - 20.5 v -

1:1:111n~'!ll:illi lsc - - -70 mA VouT = OV, Vee= 5.5V 
-

Vpp~)j:~iJ!i lpp - - 1 mA tli6JJ.3Ut: 1Jt!·:11-'E- F 

Q- v-"'"JvJ..11 1J -7l!:illi luL - - 10 µA V1N =Vee= 5.5V 

!\-( [//'(Jv}..11 I) -7~iJli luH - - -10 µA V1N = OV, Vee= 5.5V 

l:i:l11 1J-7~iJli ILQ - - ± 10 µA ;.<.'.II /1~1 'E- F, Vee= 5.5V, Vour= 0-5.5V 

i~i'.~illi (ibi'FP~) Ice - - 90 mA ~Iii [,'f- i-:·, tRc =Min. 

7-9 /1~1'~illi lss - - 45 mA 7-9/1~1.:C- I'" 
-

7-9 ;....1\-(~iJli (CMOSfflt/A!P~) lssc - - 35 mA CS1;;;Vee-0.2V, CS2.;;;o.2v, CS:J.;;;0.2V, 

V1N.;;; 0.2V or;;; Vee- 0.2V 

J..1±111'§!!1 C110 - - 10 pF :<~/l(H-~. V1m=2V, Ta=25'C, f=1.0MHz, Vcc=5V 

J..11'§!:11: C1N - - 10 pF V1N = 2V, Ta= 25'C, f = 1.0MHz, Vee= 5V 
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;I. ~ 'J IC/Memory ICs 

eg;.:r!f~~ (Top View) 

BR46C15 

(Jt-, 'r-:J DIP24pin) 

e 7· 0 ':I 7 91' J7 ~j' 7 .li./Block Diagram 

IJ 1! '> e 
7 7' /'J r----.-;!-;?;-ilJ.---------, 

~:I;... 

j'=i-'f 

1s. 384e ., " 
(2,048X8) 

ROMJ'v1 

Y-<J~7:1v'J-tt 

7'<J~77v'7-tt 

1/0 ,, ';/ 7 7' 

1/0o-1/01 

7'-~A.tll;IJ 

ftDNrn 
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;! ~IJ IC/Memory ICs 

• •J- l-'if1'? Jl-/Read Cycle 

Parameter 

IJ - J' ij- -f 'J JvlliJflll 

7' l'v7.7'?-t?7.~r.n 

7·;1:1-t?v'J t-7'?-!?7.PiJl'lll 

7·;17' 1 ;/:-1JVIW1Jffc-1 :..-t:-;t:..-;;i.t:t.i:9 :I: ~a>~llll 

7':J°1T1J.I-1Ji..flll:l1JffN(1:..-t'-1(;.,;i;1::f.i:9 :l:~a)~f.!J 

7' I' v 7. jfJ!~O) lfl 1Jf*ffllliJfoll 

Parameter Symbol Min. 

IJ -!? ';/ I- HJI-J.fi tRP 50 

7-f l-HJv7.li twp 5 

CS2 -!? ·;1 I- 7' ·:; :1~1'11! tsc 0 

es2 ;!;-JI- !'llij!flll tHc 0 

WiUf>flf;PiJlllJ twR 10 

7' I' v J. "!? ·;1 I- 7' ·;1 :tlliJrdl tAs 0 

7' l'vJ.;J;-1i- l'PiJf,.i tAH 500 

7'-~-t?·;1 t-7'·;1:t~r .. i tos 0 

7'-~iJ;-Jl- l'PiJl'lll toH 0 

• 111' ~ ::.-~7-v- !-/Timing Chart 

CS2 
CS3----

BR46e15-55 
Symbol 

Min. Typ. Max 

tRc 55 - -

tAA - - 55 

tcs - - 35 

tL.Z 5 - -

tHz 0 - 35 

toH 10 - -

Typ. Max. Unit 

- - ms 

- - ms 

- - ns 

- - ns 

- - µs 

- - ns 

- - ns 

- - ns 

- - ns 

Fig.1 1J...,.. J'ij"-f 'J JI-

784 ftDHIR 

BR46C15 

BR46e15-60 BR46e15-70 BR46e15-85 
Unit 

Min. Typ. Max. Min. Typ. Max Min. Typ. Max 

60 

-

-

5 

0 

10 

- - 70 - - 85 - - ns 

- 60 - - 70 - - 85 ns 

- 40 - - 40 - - 45 ns 

- - 5 - - 5 - - ns 

- 40 0 - 40 0 - 45 ns 

- - 10 - - 10 - - ns 

AC ~~~14: (Ta= o - 1o·c, Vee = sv 
± 10%) 

Vee 

6800 

);fl 
l:il:tl 

4300 30pF 

J.,,1J1'fJvA v~Jv : o- 3V 

),, 1J .ll:J:. I J .ll:l' 1 J lli¥00 : 5ns(from 1 V to 2V) 

J!Jj/litt : 1 MHz 

A v ·;1 :;, 3 Jv I"~~ : 1.5V 

I 

i' 



;t. ~ ') IC/Memory ICs 

Fig.2 f- ·:; / 1) 1z ·:; I- if 1 7 Jv 

CS3-
Fig.3 I~ 1 I- 7 1 I- if 1 7 JL-

RDHrn 
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;!. ~ IJ IC/Memory ICs 

• 11~89Hdbal/Electrical Characteristics Curves 

f 1.2 t-----+-----+--------i 

~ 

786 

4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE: Vec(V) 

1 1 1.2 

~ 

~ 1.0t------t-----l~---1-----1 
w 
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IC 
:> 
(.) 

~ o. 8 r---->""----+----1-----1 

~ 
5.0 5.5 6.0 
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OUTPUT LOW VOLTAGE : Vol (V) 
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AMBIENT TEMPERATURE: Ta (C) 
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AMBIENT TEMPERATURE: Ta (C) 
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OUTPUT HIGH VOLAGE: VOH (V) 
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;t. i: ') IC/Memory ICs BR6116 

BR6116 2K X 8 t:• ·:; " SRAM 
2K X 8 Bit SRAM 

BR6116 l;t, 2048 '7- l"X8 t:'·:t HMJ!ltO) CMOS .A117 

. 1' ·;.t? RAM 1'T o 5V !l!.-i!ii!iii1'1b1'FiiJliE1.° ;Ii, IJ, .A.tll 
jJl;J: TTL tiiUtiiiJliE1.°T o CMOS~ IJ :::J /'f- I- 71{1 

.A1.'T0)1.', ;Jl:i~UR~O)jilift~)Jlftf21,1A (Max.) t;Jl:'I¥; 

t:~t.;: <, ~i!ii~l±t- 2V l:"ftfT'b~cti'i'M~l;t1¥~~ tL 

9f.:/J), 1<-·:t'T 1J-1<-·:t ?Y·:t :11:~il1.'To 

* t.:, 7'?-!:? .At -tt 1? Ji..~r .. i ff;!:l<I: 100ns (Max.) 

O)f.:IJ), 111 ~ /?~~ff~S"t', ~Jlt:7-1' H&JI ~ 

*'to 
CS1B:~t OE1~~Hi~Tl.'9f.:/J), 1t!J0)7 .. ;1:10)t±l 

:t.J ~T t 0) '711'1 - "' OR tfiiJliE "('.;., I) ' ;< -'E IJ O):i'JA~ 

11, J{.A71 /O)lllfJf.lllttff~Stt.i:-:> ll.'*To 

BR6116 is a 2048 wordsX8 bits CMOS static RAM. 

•M:lli: 
1) 2048 '7- l"X 8 t: ·;.t '1-UJJ!JtO) SRAM 

2) 5V !j!.-ifi!iii± 10 %'.!£ibfff-F~ 

3) ~ll'J- 1'7?-1:?.A~r.ll: 1oons (Max.) 

4) J7?-t?-At-tt1?1i..~r .. i1fli!ill5 

5) ~~CMOS 111 :1 

6) ~iliiiiil± 2V 1'0)7-1'1¥~iiJliE 

7) A.l±l:t.J l;l: TTL :::J /J'\'7- :l'Ji.. 

8) fftjiliJt~:t.J 

iM'F~ : 175mW (~$) 

.A1'/J{1P~: 0.51,1W (~$) 

•*M-f'>i~/Dimensions (Unit: mm) 

[:::::::::::~ 
I 12 

•Features 

1) SRAM of 2048 wordsX8 bits composition 
2) A fluctuation of ± 10% for the 5 V SUM battery is 

allowed. 
3) High-speed read access time : 100 ns (Max) 
4) The same access and cycle times 
5) Completely CMOS type 
6) Data can be preserved at a power line voltage of 2 V. 
7) Input I output is TTL compatible. 
8) Low power consumption 

During operation : 175 mW (standard) 
In standby : 0.5 1,1 W (standard) 

• Applications 

General purposes 
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~ -=£ 1) IC/Memory ICs BR6116 

• itUitii::*:~~/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter ·Symbol Limits Unit 

i:nnnmJ.I: Vee -0.3-7.0 v 

iff~Hi~ pd 600 * mW 

1JH~i.ili~llil Tstg -65-125 ·c 

lb1'FiJ.Ji~ ll1I Topr o- 70 ·c 

~!liliT~EE - -o.3-Vcc+0.3 v 

• :lt~lbfl;~#/Recommended Operating Conditions (Ta= 25°C) 

Parameter Symbol Limits Unit 

ili:i.!il~EE Vee 4.5--, 5.5 v 

A:tltEE V1N o-Vcc v 

::i / t-a-Jt-Yi/iif-
~:tJillltf 'E- I" 1/0 

cs OE WE - - -

V1H x x mtiU~!l!l l\11/t"-:$f/A m.flll;fj,'.!l!l 

V1L V1L V1H ~tfll,(1-3) 7-9t±l:tJ ti1'F~~im 

V1L V1H V1H t±l1J7'1i!1'1Jv l\11/t°-:$f/A lbf'F;fj,'.!l!l 

V1L V1H V1L ifi2'h (1) 7'-9A.1J tif'F;fj,'.11.!l 

V1L V1L V1L #i2'h (2) 7-9A:1:J lbf'F;fj,'.11.!l 

• tl~r..J~tt/Electrical Characteristics (Unless otherwise noted, Ta= o- 70°C, Vee= SV ± 10%) 

Parameter Unit Min. Typ. Max. Symbol Conditions 

a-vA:"Jt-J...:tJ•EE V1L - - 0.8 v 

J\1 v«Jt-J...:tJill:EE V1H 2.2 - - v 

a- v«Jt-ili:tJ".li:EE VoL - - 0.4 v Im= 8.0mA 

J\1 v-"'"Jvt±l:tJtEE VoH 2.4 - ~ v loH =- 4.0mA 

J...:tJ 1J-'7~ii1t lu - - ±2 µA V1N = 0-Vcc 

tfl :1:J IJ - '7 Tiiilt ILO - - ±2 µA Vour=O-Vcc 

lbf'F~illlttTiiilt Ice - - 70 mA CS= V1L, l/O;OPEN, Duty Cycle= 100% 
-

;\ :$1 /1~1Tiii1t Isa - - 5 mA CS= V1H 

;\ :$1 /1~1'1iii1t lsa1 - 2 µA cs;;;:; Vee - 0.2V, V1N = ov - Vee 

At±l:tJ~:m:<•1> C110 - - 8 pF V11o = ov, Ta= 2s·c, f = 1 MHz, Vee= 5V 

J...:tJ~•(•1) C1N - - 6 pF V1N = ov, Ta= 25°C, f = 1 MHz, Vee= 5V 

788 ftDNrn 



;I. t IJ IC/Memory ICs 

BR6116 H:ts 
Ao-A10 : 1' l"vAJ..1.J 
l/Oo-1/07: 7'-:Sr)..1:111.J 
OE : 1'? ~7'·7 H'-1'-7J~ 

WE :7'1'~1'-1'-7J~ 

Vee : +5v 
Vss :'/7/1" 
cs : 7-·7:fi?v? ~ 

• :ta·;; ? ~-< Y? 7 A/Block Diagram 

A1-------C~===I 

kJ. ----~c===l 
A3 Row 

Decoder 

A4 -----De===! 
A5 -----[~=:::::::I 

Ao~~~---c:;::f;::::::==L_..--

cs---r----'----, 
OE -----I Control 

wE------1~_c_1rc_u_1t _ __, 

Input 

Data 
Control 

ftDHfR 

128X128 
Memory Array 

ColumnllO 

Column Decoder 

A1 AB As A10 

-vcc 

-vss 

BR6116 
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;I. -t 'J IC/Memory ICs 

• •J- l"if1'? Jl-/Read Cycle 

Parameter Symbol Min. 

') - F-tt 1' 7 Jvll(jrai tRc 100 

7" F v A 7" '7 i! A R#rai tAA -

7 ·;17'-t! t..-7 1-7"'7 i! .AR#rai tAcs -

'h1tv'7 Hflll1lb'Lo-zt:ll:9HOJ~llll tcLz 5 

tf:l:t.J 1' ;t- :iJv 7" 7 i! .All(jrai toE -

tl\111 :?--:;fJVlfill:llb' LO-Z 1:1):9 HOJ~rill toLZ 5 

'h1T1 Hv? f/flll!JliHl-Z 1:1i:~HOJP<fr,, tcHZ 0 

tilt.IT 1 ;u-:7'Mflll;W Hl-Z 1:U HOJ~llll to HZ -

tl:l :t.JfJil:fflll(jrai toH 5 

• 71' t- if 1' 7 JI-/Write Cycle 

Parameter Symbol Min. 

71' t- -tt 1' 7 Jvll(jrai twc 100 

7 ·;1 /l~tfRH(jrai tcw 40 

7" I'' v .A lf~R#rai tAW 65 

7" F v Ai! '/ " 7" '/ /R#rai tAS 15 

71' l-Hiv.Ail'M twp 40 

7" F v .A fJil:fflll(jr.!J twR 5 

tl:l:t.J71 .AI-::l'Jv • tl:l:t.Ji/Ui.!;Riirai to HZ -

WE • tl:l 1.J 7 [J - 7 1 / ?Riirai lwHZ -

J...1.J-T-9-t! ·;i t-ll(jrai tow 30 

A. 1.J 7- 9 flil:fflR#rai toH 5 

WE. tl:l:t.Ji! ';I Hiirai tow 0 

AC ~Mi5kf!J: (Ta = o - 7o·c, Vee = sv ± 10%) 

A.1J1~Jv'A v.A;'Jv : o - sv 
A.1J.3L_t •J, .3L"f •JPifr.,i : 5ns 

A.tl:l/J~ 1~/?v.A;'J[,:1.5V 

tl:l/J~jilj : 1TTL 'f- I--+ CL= 30pF 

Max. 

-

100 

100 

-

50 

-

35 

35 

-

Max. 

-

-

-

-

-

-

35 

40 

-

-

-

('A:::i-7", V"1~:R~~<t;) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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;t. t IJ IC/Memory ICs 

Parameter Symbol Min. Typ. Max. Unit Conditions 

7-91lilffl'i1Uii~EE VoR 2.0 - 5.5 v cs;;;:; Vee - o.2v, V1N = OV-Vee 

7'- 91¥ffl~il leeoR - 0.05 2.0 µA cs;;;:; Vee - o.2v, V1N = ov - Vee, 

cs 7'- 91¥ffl!F.lrai teoR 0.0 - - ns Fig.1 ~00 

l!Ji'Fllilm:IF.lrai lR tRe - - ns Fig.1 ~00 

Data Retention Mode 

VDR---

CS;;: Vcc-0. 2V 
Cs---.J 

w-----------------------------

Fig.2 IJ - F-tt1-7 J(,1 1) 

Fig.3 1J- l'"-tt1-7 Jf,21" 31 

Fig.4 IJ- F-tt1-7 J(,3(1.31 

ii) 1. 1J- F-!J"1?1Vi.'l;J:, WE l;J:J\1 v-"'"IL--:<E'.I:: l.,;1'"9, 
2. ~ 7 / ~:;, 3 / l;J::<E'.iil':t!:mi:IJ' &± 500mV l'i!IO:<E'. [, ;!' "9, Z.Q)J~7-" -:$1 U'.i:ll.i(i!llJ:<E:~ ti.to 'tJQ)"{'l;J:f.i: <, -ft /:1JL-1illl'"9, 
3. OE l;J:D- v-"JL--:;E: I::[,;!' "9, 

RDNIR 

BR6116 

Vee= 3V 
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;I. '.=E I) IC/Memory ICs BR6116 

------twc------
Address 

r'ow IOH =$xxx 
Fig.5 71 t-if1?Jv1 

i--------twc-----~ 

Address 

DIN - -----------!it, ------ID-H--l--'-1""'181...._,....._........,, K._ mOO<X 
Fig.6 71 t-if 1? Jv2(s) 

i.i) 1. •l6hl.tCSC1-tWEC1-0);t-1{-7.~7o:p (twp) ';:~fi'~:h.:l:T. 
2. twp l.t CS.Xl.t WE O)~"f:h.fJ>.!j!.~'nO)lt5J:.fPIJ fJ>; twcO)~plJ :l:l'illllE [, :l:T 0 

3. ;::O)Jlllr.Joj>"f, llOfffJ<tfl:IJ:ti:fll;:.t.g t ~1.ttfl:IJ,;:Mt,"C'l!ll'f:itn!O)}..:/Jf!~Hfll.ill l,"(1.tf.l:IJ ;l:1tA,0 

4. CSO-O>UfP, WEO-O)Jl3ttlilll\¥fJ', ~[,(l.tWElll30)ff,;:g;::gJ1.g., l:ll:/Jl.t/\{{;...l::"-1(;...;t.:l;i:ll!l';:*fl~~:h.:l:To 
5. OE i.to-,:-lE:t l,;l:'t. 
6. DouTl.t, ;::0)71' t-if1'?J~O)•J6h7'-:Slttlil'f:itnll'T. 
7. DouTl.t, '/x.0)7' r<v7.iiltfll'7'-:Sl1'1'. 
8. ;::O)Jlllr.11.Pl' CS fPO-O)t ~, 1/0 llli'fl.ttfl:/J:ti:fl,;:.t. gO)"{', ;::O)tfl:IJ,;:Xf [, T~'f:itn!O)}..:/Jf!~Hfl!Jp [, "( l.tf.l:IJ:l:1t/i, 0 

9. 1-7;... :/~ 3:.-1.t'.iE'M':ti:llllfJ>;±soomv1'llll:iE l,;l:'t. ;::O)H7 JC -:SI l.ti:!ttllll:iE~ :ti.to ~0)1'1.tt.I: <, -tt:.-7JVfii1'T. 
10. lwHzl.tCL=5pfO)ftjlij'~f-l:l'ill:iE[,:1:1'. 
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;< -l: ') IC/Memory ICs BR6264 

BR6264P SK X S 1::· '/ I-- SRAM 
SK X S Bit SRAM 

(;J~i:J:i) 

BR6264Pt;t, 8192'7- i<X 8 i::· "J HliJJiltO) CMOS .A~ 

7-1 "J? RAM 1'9o 
5V .l;f!-~i/iil1'jbf'Fi'iJtiE1' iii> I), .A:±l/:H;t TTL c iil!~i'iTtiE 
1'9 0 

2 -:>O)=J- "J / 1 ::?- - :7'Jv CE1 , CE2 ~1ifli ;t C:: ~' :Q t;:Jf), 

H'7- ~1'7 /#MtiE, ~tr ;1. .:i: 1; ••O)tJA5MP@&t:fr :t ;1; 
'to 
;!; t.:, ~imt~I± f 2V t:TLfC:: 'MC!~11i~&li1Jf::li\'~ tL:Q t.: 

(/), /\")TI)-/\·:;? 7' ·:; /ffi'iTtiEl'9 0 

7'? t! .A c 'if 1 ? Jvai\'r .. i fJ>";l:t; i: 1 OOns (Max.) 0) t.: l1J, 

~1~/~Dfiff8&l'••~7-~fM~~;1;90 

BR6264P is a 8192 wordsX8 bits CMOS status RAM. 

·~ft 
1) 8192 '7- FX 8 i::· ·:; HMJiltO) SRAM 

2) 5V .l!f!-~)mt± 10 %~jbfJ>"ff8 

3) •• 'J - 1'7? t! .Aai¥r .. i; 100ns (Max.) 

4) 7'?i!.Ac'if1?Jvai¥r .. itJ~·~i.; 

5) Pcilill CMOS ~ 1 / 

6) ~)mi~l±:2Vl'0)7-~1¥Mi'iTtiE 

7) .A:±l:fJ t;t TTL :J /l~=J-"j'Jv 

8) 1!b~-~:1J 

jbf'Fai¥ : 300mW (~~) 

.A~/1\1ai¥: 1oµw u~~l 

• ~Hf~'J°~11i!/Dimensions (Unit : mm) 

371+ 0 .2 

l2s . -• 15J 

':f :: : :: :: :: : : :1 i 
~R~ 1 14 c 152 • "'"' Jn I fJco 
1r~T-~;-· ~0.5±0.1g-~1 

"' g I 2.54±0.3 ~ 1 33.02±0.5 I 116.5±0.5 I 

•Features 

1) SRAM of 8192 wordsX8 bits composition 
2) ± 10% fluctuation allowed in the voltage of the 5 V 

SUM battery 
3) High-speed read access time : 100 ns (Max) 
4) the same accsess and cycle times 
5) Peripheral CMOS type 
6) Data retainable at a power line voltage of 2 V 
7) TTL compatible input I output 
8) Low power consumption 

During operation : 300 mW (standard) 
In standby: 10 µ W (standard) 

• Applications 

General purposes 
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~ -l: ') IC/Memory ICs 

e ~iiiFfliSC~ (Top View) 

BR6264 

(I~., 'T- :J DIP28pin) 

794 

lilli'-:ts 
Ao-A12 :7'1'v.A.A:IJ 
1/0o-1/07: 7-11.Atll:IJ 
OE1,CE2 : 7·J7'1'f.-:11• 
OE :7'?~7'·J~1'f.-:7'1• 
WE :7-(~-('j(-/'1• 

Vee : +sv 
Vss :77;.,1' 

ROW' Decode 

RDHIR 

BR6264 

------vcc 

Memory 256X256 

------ Vss 

1/0 Buffer 

l/Oo-1/07 



;I. -::C •J IC/Memory ICs BR6264A 

BR6264A SK X 8Bit 64K SRAM 

BR6264A t;t, 8192 '7- l"X 8 ~ ·;i 1-UIP.IGO) COMS .A? 

7 1 ·;i? RAM ~To 5V .!li-til:~tbf'J:iiJfjg~ iii> IJ, }... 

:±l:tHi TTL till*EiiiJfjg~T o ~ 1) ::J /If- I- CMOS 71< 

1 .A ~TO)~, '1rnH.R~O))J!l.t:;IJ1f 2 µA (Typ.) t;J~ 

~1;:~~ <, ~ibli .. I.!:€ 2V l:"'Flfl" ~~C!titU&l;tf¥ffl~ 

tl.9 t.: bl>, 1< ·;i 7 1J -1< ·;i? 7' ·;i :11::8ili~T o 

:!: t.:, 7'? i! .At-if 1? J(.,~r .. itfli!ll [;~iii> 9 t.: bl>, ? 1 ~ 

/~~~W3~~-~. ~il~7-?€~~~:l:ToCS 

1~-%t 0Ef~-%€li~n,9t.:6'>, ftl'!0)7-·;,1:10):±l:;IJY:liT

t0)'71'-'r'- l"OR 1if"ilJfjg~a.,1J, ;("EIJO)fl!~ti, 1<. 

.A 71' /1J> l)O)tllflll'li1f3~t ~-;, n':i:T o 

BR6264A is CMOS static RAM consisting of 8192 
words X 8 bits. Operable with 5V SUM battery. input 
and output are connectable directly to TTL. 

• 4\§i.Jl 

1) 8192 '7- l"X 8 t::";i 1-UIP.IGO) SRAM 

2) 5V --~iblitbf'F 

3) ~ill CMOS ? 1 :1 

4) ~ii IJ - 1"7? i! .A~r .. i : 70ns(Max.) 

85ns(Max.) 

100ns(Max.) 

5) 7? i! .At-if 1? J(.,~r .. itfli!ll [; 

6) ~~A?T1 ·;i?;("EIJ 

7) ~iai~S:: 2V ~0)7- ?f¥ffl1fiiJfjg 

8) }...:±1 :;IJ I;!: TTL ::J /H7 ""j'J(., 

9) fft)J!jjf~:;IJ 11.J f'F Pi¥ : 150mW(Typ.) 

.A?/1<.1ni¥: lOµW(Typ.) 

10) ::t- l-1~'7-~rJ/flfjg~-

11) DIP 28pin(600mil)H·;i'r-V" 

MF 28pin(450mil)H·;i'r-V" 

•Features 

1) SRAM consisting of 8192 words X 8 bits. 
2) 5V SUM battery operation. 
3) Peripheral CMOS type. 
4) High-speed read and access time. 

70ns(Max) 
85ns(Max) 

100ns(Max) 

• *~-f"$1i~/Dimensions (Unit : mm) 

l2a 151 

or .. T~~;:·-· 
~"'0.5±0.1g-~1 

" d -j I .2.54±0.3 I I I 
~ 33.02±0.5 ~ 

"' 

28 15 

14 

·~ 
0 
-H 

~ 

5) Access time is same is as cycle time. 
6) Completely static memory. 
7) Data can be retained even at power voltage of 2V. 
8) Input/output is TTL compatible. 
9) Low consumption power 

In operation : 150mW (Typ.) 
In standby : 1 Oµ W (Typ.) 

10) Builtin autopower down function . 
11) DIP 28 pin (600 mil)package 

MF 28 pin (450 mil)package 

• JfBt 
)Jil.,Eij 

• Applications 

General purpose 
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;;{ -=E IJ IC/Memory ICs 

• lliiiFfltii!l!i11/Pin Connections 

• 7 Cl ·:; 'J /:f { -P ?' 7 .£,./Block Diagram 

796 

Row 
Decode 

RD Nm 

Memory 
256X256 

t/O Gate 
Column Dec 

1/00 - 1/07 

BR6264A 

---~Vee 

---·GND 



;( -=t: •J IC/Memory ICs 

• ~M•*lE:•/ Absolute Maximum Rating (Ta = 25°C) 

Parameter Symbol Limits Unit 

~1Jn'!la:: Vee -0.3-+7.0 v 
i-f:fl?ti~ Pct 600 mW 

f¥~i.lllCl!ll Tstg -65-+125 ·c 
!lbf"Fi.lllCl!ll Topr 0-+10 ·c 
1§.W1ff'IS:: - -0.3-Vcc+0.3 v 

.Hi# J"~i!APr.lMax.(ns) lbfl;llifill!l('C) H·:;'r-"/ 

BR6264AP-70 70 

BR6264AP-85 85 0-10 DIP28(600mil) 

BR6264AP-100 100 

BR6264AF-70 70 

BR6264AF-85 85 0-10 MF28(450mil) 

BR6264AF-100 100 

naNrn 
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;!. ,;; •J IC/Memory ICs BR62256 

BR62256 32K X 8Bit 256K SRAM 

BR62256 ';J:, 32768 '7 - ~· X 8 i::· ·:; I- mP.JG (f) CMOS 7. 

?z 7 1 ·:; 7 RAM C'T o 5V $.-~i~C'~f'FilJljgC' <IPJ, 

J...t±l:tH;J: TTL t~*silJfjgl'"t o ~ 1) ::i /ij'- I- CMOS 7 

ri17. C'T(J)l', '1F~1RPiJ(f))lH~~illUJ"' 2 µA (Typ.) t 

*•~~~<.~~~ffl~~T~Z~~~-~~-M 

~ n~ t.:111.>, 1\ ·:; 7 1J1\ ·:; 7 7' ·:; 7°,::~~l'"t o 

:H.:' 7' 7 -tz A t -tt 1 7 Mi¥ra9 fJ>'IRJ [;: l' db ~ t.: ~' ?z 1 ~ 

:...- ?~nttJ~·~~ C' db IJ, ~il'.: 7- ?z HMt 1., *-to 

CSf~~t OE 1~~11i l.,Z\.'~ f.:111.>, fll!(f)7 ·:; 7°(f)t±\:1:J 

ili/iif- t (/) '711'- ~·OR fJ~'ilJljgl' db IJ, ;I. -'E 1) (f):tJ!~lHi, 

1\;i. 71 /tJ• G(J)ffl1Jml1itJf~~t ~ ';) z1,' *"to 

BR62256 is CMOS static RAM consisting of 32768 
words. X 8 bits. Operable with 5V sum battery, input 
and output are connectable directly to TTL. 

·~ft 

1) 32768 '7-'- ~·x 8 t:":; t-mpjG(f) SRAM 

2) 5V $.-~~~f'F 

3) ~ill CMOS ?z 17° 

4) ~JllJ- F7'?-tz;i.PiJr,.9: 55ns(Max.) 

70ns(Max.) 

5) 7' 7 -tz 7. t -tf 1 7 Mi¥ra9 fJfiRJ [;: 

6) !fu:i:7. ?z T 1 ·:; 7 ;I. -'E IJ 

7) ~i~~ff 2V l'(f)7-?z1¥MfJfilJljg 

8) J...t:l:\:tJ';J: TTL ::J /1"7"iJv 

9) ftblllf!f~:tJ ~ f'F Pi¥ : 275mW(Typ.) 

7.?z/J\1PiJ: 10µW(Typ.) 

10) DIP 28pin(600ml1)H·:;-7-V 

MF 28pin(450mi1)1"·:;?--V 

•Features 

1 ) SRAM consisting of 32768 words X 8 bits. 
2) 5V SUM battery operation. 
3) Peripheral CMOS type. 
4) High-speed read and access time: 

55 ns (Max.) 
70 ns (Max.) 

5) Access time is same as cycle time. 
6) Completely static memory. 

• ~Hf~-t5i~/Dimensions (Unit : mm) 

371+0.2 

. l2s . -• 151 

~~'g :::::::::::::,:Jl, '~ 
~ . J&~ I :µoq 

r"'T~~:'.'.-· 0.5±0.1g-~1 

81 11 .2.54±0.3 I I I 
~ 33.02±0.5 ~ 

28 15 

7) Data can be retained even at power voltage of 2V. 
8) Input/output is TTL compatible. 
9) Low consumption power 

In operation : 275mW (Typ.) 
In standby : 10µ W (Typ.) 

10) DIP 28 pin (600 mil) package 
MF 28 pin (450 mil) package 

•m~ 

jJlffl 

• Applications 

General purpose 
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;t. -1: •J IC/Memory ICs 

• ilMFHcil:~/Pin Connections 

A14 

A6 

A5 

AO 

Yili T- ~ w 1J 

Vee -

Vss -

AO-A14 .A1J 

1/00- 1/07 .AW1J 

RDHrn 

CE 

OE 

WE 

.A1J 

.A1J 

.A1J 

Memory 
256X1024 

1/0 Gate 
Column Deo 

1/00 1/07 

BR62256 

.fll! Ii~ 

sv ± 10 %0)'!1~ 

~.AW1JO)¥$'ilf:E, ov 

32768/{ 1' 1-0) ;( 'E IJ J7 F v :A.A:tn.'9 0 

BBIT O)-J'-:$1 .AW1J1'9 o 

7- "J /1 .:t--:iJi-:::i;... t-[J-Jv.A1J 

J7? t-/·;1 t-1' .i-:tJi-:::i;... t-Q-Jv.A1J 

-:H t-1' .:t--:;l'Ji,:::i;... t-[J-Jv.A1J 

----Vee 

----GND 
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;I. ~ IJ IC/Memory ICs BR62256 

• {@t.f~j;::iE:~/ Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

r:fl:JJU~ll: Vee -0.3-+ 7.0 v 
ffgm~ pd 600 mW 

f¥#).gJt~l!I Tstg -65-+ 125 ·c 
tif'F).glt~l!I Topr o-+7o ·c 
tHilff~ll: - - 0.3-Vcc+0.3 v 

Cl ii' 7'71!.Allf'aiMax.(ns) iJJi'Fil/l~ll!l('C) J~·-; 'T-"./ RR 

BR62256P-70 55 DIP28 
0-70 

BR62256P-85 70 (600mil) 

BR62256F-70 55 MF28 
0-70 

BR62256F-85 70 (450mil) 
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~ =f: IJ IC/Memory ICs ERASIC XL78C800 

ERAS IC 
XL78C800 

'l Jl.r7- v ~Ji! EEPLD 
Multi-Level EEPLD 

-fV-:J,:.i? 

ERASIC™,XL78C800 ii, ? Jt,f- v /'\:JI,, Cl V ·:; 'J tlim ~ 
:M'-:J, ~~e9i:~:tCl ?"7 .4 i'i)'figf.j: CMOS ASIC t'T 0 

~~11::9 .Q.::i.-;f"-O)CJ V ·:;? =.-xi:M!it9 .Q J:? ~ilt 

~nzs~J. ~~~Mil::, -8.A~-.7.11::, 1ll;)l!l'l!f~:t.J11::i:Jti: 

~l:'9 0 

XL78C800 ii, 600 - 800 If-" c~fllliO):tift~f-~r .. i 
~? * < ~ljffl L,, 300mil 24pin Jt·;;-7- vi:*"3cll)"(\,\.Q 

O):lfl~ftl:'9 o )I~ 2omA J..:rF0)1lti.llli11~ 1., ;1;·~,wn 1t 

1', * t~~f.PJ..:ll*Jt'~~e%::11~it:1fiiJfigt'9 0 

ERASIC™,XL78C800 is a multilevel logic, electrically 
reprogrammable CMOS ASIC. 

·~A: 
1) 600-800'7- i-O)CJV";;?~l'!L,Z1.'t9o 

2) DATA 1/0 ABEL PLO 7+f 1/~.A7 .4 :IJf{iU t 9 0 

3) ~~a~r .. il:'~~e9)l!l:*-:1JfiiJfigt'9 o 

4) :iti:* 42 ~* l:'O)Cl v ':J? O)tl.tif:IJfi'i)'figt'9 0 

5) ~iHM'F~iiJfig1: t.,t9o 

35ns (Max.) 1 $~0)JJ.O)~ft0)1~1i~~aitr .. i 
55ns (Max.) 2 ~fiefflO)~ft0)1~1i~~aitr .. i 

20ns (Max.) l*JfllH~liil~aitf'.,i 

6) 1fbl!lfif~t.Jl:'9 (20mA: 10MHz)o 

7) 24pin 0) PAL c::J/Jtf--j'Jt,O)f~cll), tlOIW€>0)~.A 

7 .t.!:M!itt' ~ t 9 o 

8) TTL/CMOS i:~*li-c:' ~ t 9 o 

•Features 

1) The logic provides 600-800 gates. 
2) You can use the DATA 1/0 ABEL PLO design 

system. 
3) Electrically erasable within a short time. 
4) The logic can be built up to a maximum of 42 

stages. 
5) The ASIC is operable at high speed as follows : 

Transmission delay time with 1 stage only 
35 ns (Max) 

Transmission delay time with 2 stage 55 ns (Max) 
Internal transmission delay time 20 ns (Max) 

6) Low power consumption (20 mA: 10 MHz) 
7) The ASIC is also applicable to your conventional 

systems because it is compatible to the 24 pin PAL 
8) The ASIC is connectable directly to TTL I COMS. 

• ~M-t)i~/Dimensions (Unit : mm) 

t::::::::::j 
I 12 

I 7.S±U I 
~ 

2.54±0.3 

27.!M±O.l I 
I 8.8±0.6 I 

• ~-T~trJC~ (Top View) 

Vee 

l/Oo 

1/01 

12 1/02 

13 1/03 

1/04 

I/Os 

(;~.,Jr-'/ DIP24pin) 

• mlt 
-7- "7' v 1 O)f-\:ffl 
PALA cO)~~~it 

JllH-:!5 
10-19 

1/00-1/09 
OE/I 

7-9-).tJ 
7-9-).t-J:ltJ 

-c.-/-, ~ 
CLK/I : ? r::i-,? /-f //·y ~ 

Vee : +sv 
GND • : '/7/ F 

CMOS, ALS, LS-TTLO)!ltl~t,&t'O):fCJ?7?'j'Jr.,f.j: 

ll'~mit 

• Applications 

Substitute of Gate allay Replacement of PAL R 

Programmable replacement in the integrated PCB of 
CMOS, ALS, and LS-TTL 
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7- o=f ') IC/Memory ICs ERASIC XL78C800 

DE• [LRJ./B [LK DE• 

1/0 1/0 

ll 

0 TERM OUTPUT 0 TERM 3-STATE OUTPUT 

IJ.R...A/B ClK DE• DE• 

1/0 1/0 

Q OUTPUT Q 3-STATE OUTPUT 

[LRJ./B [LK DE• ClR_A/B [LK DE• 

1/0 1/0 

PAD INPUT NO CONNECT 

[LRJ./B [LK DE• [LRJ./B [LK DEo 

1/0 110 

0 TERM 3-STATE OUTPUT/PAD INPUT Q 3-STATE OUTPUT/PAD INPUT 

802 naHrn 



;( -=E IJ IC/Memory ICs 

e ERASIC XL78C800 0)7--:!f-7?7-"r' 

ERASIC XL78C800 (f)V JV']- l.-;'(JL-f11J~O)i:j:i1(.,I::: ~ "? T 

I.' 9 <!) l:t, Folded-NOR J" - -:If 7? 7- tt "t' 9 o C:. <!) 7'

-:!f 7? 7- "ft t;J:, 11!-/Cl ?7< 7JL- NOR :1v-/"t'ffild 

~tL, NOR:1v-/f)i[;T, n@(f)/'f.A"t'ni!l(f)P;jtlf! 

[.,;'(Jl,.(f)CJ :.i ·:;?ff'!=?>.:. C.1f"t'~ :!:"to Folded Term 

l;t, ;Jl:lilil#J.I 71' - !'"!{ ·:; 7Jft C. tlliJilttL, ~?IJl:±l:t.J~tf A 

:t.J0)~1JO)m~11,;, ~~(f)Pi!tlf!a:.i':J7v""~O)~Jilt~ 

~btL*"to :!:~, 1?WL(f)NORfl~t:1a?7v7 

JL-A.l:±l:t.J~tt C. C. t l:::~Jf,I [; T, ~€,IO> 9*-fth.g.;bit(f)V 

JL-7- t.-;'(JL-Cl :.i ·:; 7 f RJ1JEI::: [; * 9 o 

v JL-7- [.,;'(Jl,.[]:; ·:; 7 (f)~pfi 

1) ~~+LO) 7 v-:!f:,, t: •J 7 -r 1f:ttl*9 ?> 

2) iutll:t.f!t!i*9 ?> 

3) TTLl!!~ITT11>"RJ~I:::~?> 

4) PLO (f)fljJf.!Jl11f~* 9 

5) 'l'~·~~A.l:±l:t.J~,ij['/Jf~ < ~?> 
6) ~ITT~'.iE:tt11,.~* ?> 

Fig.1 l;J:, ERASIC XL78C800 (f)J"-:\'-777-"ft(f)::t~~ 

•tff- [;f.: t(f)"t'9 o ~~991:::)1!1:*1' ~ 9 NOR 7' v 1 l;t, 

OOO)A:f.J(@O)fj)XOOO)Jft(M(f)~)~i:,~d~tLT 

I.':!: 9 o ~Term ;:'. c I:::, 1 ;?- - :7'JL-I::: ~ "? t.:A.:t.Jfj(f) 

NOR 00~11>"1' ~ ;!: 9 0 E2 PROM <!) ;< 'E ') 1z JL-f /Cl? 7 

L. 9 ?>.:. c.1:::J: •J, A.:t.J t 1 :?--:tJi..1:::i~UR9 ?>.:. c11'"'1' 

~. ~Jftl;t~~~A.l:±l:t.J~ttflUR99C:.cl:::J:•J, 1 v 
~~0):1-~00~c[;T (l'"·'E~ti/(f).~'.iE~~J: 

•n ~~991:::)1il•9?>.:.c.11"1' ~ * 9 o fth -r, ''IJi c.1:t 

lliftt9'1:::Jft clliftf* 9 o 

Complementary 
Inputs 

Complementary 
Inputs 

NOR Pl•ne 

Asynch Feedback Terms 

Fig.1(a) Folded-NOR 7'-:lf-7-'77-t-

AND 
Pl•ne 

OR 
Pl•n• 

Fig.1(b) AND-OR7'-:lf-7-'77-t' 

Outputs 

~IJil:t, ~JiO) 1 v-"'JL-m!~f11=d9?>.:. c11""t'~?>t.: 

ERASIC XL78C800 

Ii>, VJL-7-v~JL-CJV·:;71;t~~(f)lfjf:1J.A?--1'"1:::9?> 

.:.c~J:-?T~€,tL:1:90ClV77§1J7?7.l.O)UJft 

l;l: 'Z..O) Ele9(f)f.:li>l:::~ibtL* 9 0 .:. tL €,(f);Jj:fii]#J.171' - I'" 

I~ r?Jftl;J:, l:±l:t.J f A:f.J C [; T J" v 11::: 71' - !'"!( ·:; 7 ~ 

it?> f.:IY>, 80)fU, flJ0)8~J: •HUt~v JL-7- v~JL-Cl :.i 

•:; 700~11f1'1=Jilt"t'~ :1:9o 

;Jl:liliJ#J.17 1' - !'"!~ ·:; 7Jftl;J:, l:±J:t.JO)? "5 <!) NOR $0)h f 

7 { - I'"/(•:; 7 [;, /Cl ?7 V ::J'JL-fj'fil;J:l:±J:f.J [;*it A.o 

~-!!'~ €,, ;.~O)v;'(JL-O);J~fii.1#!.ICJ V·:; 700~1:::, OR l:±l:t.J 

11"~·~1:::~-?Tt, P.fi11!1:::~~9.:. C.11,."t'~?>11•€,"t'9o 

.:. O)~mni* l:t, MultiMap™ '.I 7 t-? I J", 9 ~ .n "5 

ABEL™ l:::Mlit9 ?>l'f ·:; ?--V"t' 13ibe91:::fj;btL * 9 o 

e ERASIC iiH'/-JL-

ERASIC XL78C800 f ~m [; f.: Cl v ·:; 7 ~ITT t;J:, Multi

Map™ C. MultiSim™ '.I 7 I- C. C. t I:: DATA 1/0 f±O) 

ABEL™ (Ver. 2.0.1.-:lL) :1CJ?7v7JL-CJV·:;7ml~m 

'.17 H:::J:•Jrr?C:.C.11,."t'~*9o 

Multi Map C. MultiSim l;t ABEL Jf.11;f1.JD 7 Cl? 7 L. "t' ~ I J, 

ABEL :,,,A7.L.1:::*11.hi6:1:tL9 c, ERASIC 7 7' ~ ')Jf.10) 

v JL-7- v~JL-Cl V ·:; 7 l!il~H&~"t' ~ 9 J:? I::, ABEL 0) 

fl1JEf l-7/.AA:7'v/ t-l:::iA~[;:l:9o MultiMap C. 

MultiSim l;J:, Cl-L.11>":ti#t [; T ;S IJ ;!: 9 o 

ABEL l"i ·:; ?- - :.i(f)it~r,f~~ tf~).i'l1f~O)~iM!l I:::? I.' T 

l;t, DATA l/OUl:::ili:tl.t:>rA,l.'*ibit( t.:~l.'o 

e ERASIC :1CJ?7 ~ /?'/-J!I 

ERASIC XL78C800 l.t, DATA 110 f±11• €, l:±l ~ tL TI.' 9 J: 

? ~)Jljf.10) PLO /Cl ?7v1:::J: •J /Cl ?7.L.99.:. C.11f 

1'~*9 (UNISITE40, 29B.)o 

:!: f.:, IBM-PC, XT AT J3100 ~tf-tO)liJ~fljf.10) ERA

SIC /Cl ?7 ~;....?:,,.A 7L.tti1# [; T .t:> IJ :!: 9 0 

• Cl;.; ':J? 1f 17'?71.(f)flfm 

XL78C800 (J) Cl V ·:; 7 § 1 7' "} 7 L. l;J:, Cl V ·:; 7 fl1JEtt 

t••(f)P~O)a:.i77§1J7?7.L.cfii.l~O)ni*"t'~ 

~[;:1:9olflC.A.:1JffO)~•~m~ttkX~l:t, A.:t.Jd-t 

<!) I1i '::: M 1,; -r 1 :?- - 7 Ji.. 1::: ~ ?> .:. c f ~ 1,; * 9 o 

XL78C800 l;t, NOR /'\-A~O)"t', A.:t.Jl.t NOR If- 1-

"'0)A:t.J f~ [; :!: 9 o 

ti'fiifliJ:flll•-T ( PCE) C ;Jl:liliJ#J.I 7 1' - I'" I~·:; 7 11>"1.JD ;b "? 

naNrn 803 
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;< ~ ') IC/Memory ICs 

10 10* 11 11 * AFOAFl 
I ' 

&~AND 

#~OR 

I ~NOT 

PCE 

Fig.2 

• JiC;Jllf§IJ/ Application Examples 

(1) 7?1!7..·::i/t-a-7 

! (10# 11) 

10#11 

10&11 

(10&11) II (!10& !11) 

10&11 

!10& 111 

~I 

Z..(J)7'7t?.7... :J/ l-0-71i, <fi>.Q-TJ~17..<fi>.Q\,'(if 

(J)-JltH:~<t G, 4 ffj(J)J'f 7.. '7 - I'' i .iE G < ).:fJ G t;n,' C: 7' 

7t?.7..1'~1J1,'IEJ~1'9a .iEG< fJl.'1~7..'7- F1'7'7t?. 

7..~h.QC:, 2~(J)·~~~.Q7'7-A.iH~Gt9a 

-~;::_ (J)IEJ~l;l:, 78C800 i 11!E1' SSI v-"Jv(J).fjJi i 

ffl""? TTL i 20-flEii'.~;it "tl.'t"'to ut.l'B, I./ I- 1) • :J 

- Fli, DIP7..1·:17-\"'V'-v/1~~.lH•?Z..C:fJ<, -Tri 

17..l:i([tt:to77A1'~.Qt.:IJ.f)~~ttt.Jf-Ji~< fJ-:i"t 

\,\t"to 

Z..(J)8fi~~. ~~th~A.7-1-7~/, ~R777, 

).:fJ7 ·:17t.J~·~tn, ~Jlv-"Jv(J)iBIIDli 1 - 61'<fi>.Qo 

~1'~1El~~stl.Qif-t-(J)•bnnt~G-rsij, •~ 

(J) NOR ~mli¥f'l'~<fi> .Q 1.'li GAE (!)7-lf 1 / • ',/ 7 I

r) I 7' i {iJ!\, ', fi fJ -'j ;::_ C ff"('~ t 9 o 

77:f~~~7..7A·7a77H~(J)~IJ.f)(f)~~~v-

11t.Jfl*Jjt~hn't9a Z..(J)~7..7A • 70·:171i, ~1 

/~-§/7..(J)CMOSA.n~~-:i-r~~v-11C:~•IEI 

~(J)*tilHI:: 1:fJt:ll. -:i -r 1,' t 9 a *- 2kHz (J) 7 a ·:1 71', 

:!f--f'f•;J 1''•7..:!f--v=./7, -T17..7'--::./ 1i· ~-Jr/ 
if, 7'7-A (2~m (J)~IEJ~iM-:iH't9o 

:!+ - H ·:1 F • 7.. :!+ -v T Ii 2 1::'.":1 I- • :h rJ / 11 (J)ffH C: -:i 

t.:-*-11.(J)ll\ll G JK 7 IJ ';/ :17 0 '/ :t:a:•m G-r s IJ' Z..(J) 

tlln li:!f- -1~·:1 Fitit.J•9t.:11).:::.""?(!)7'7 7 11· • O-(J) 

'fIL~~l:-T:J- l''~ht"to 

ERASIC XL78C800 

:!f--t.Jf¥Jl~h.QC::!f--f'f·:1 F • 71/(J)-?1Wa-1:t;i:1J, 

key Press 1~~ i tif'I' ~ -tt-r :h rJ / 11i!1:11)t9 a A.n 7 

77(!)--:)t.Jf)~JR~ nt.:?IJHc~G. f(J)7'-11i7::i

F9.Q7..7- l-7~/~••ut9o-t"Z..~S7..7-l-7 

~ /(!) AND4 t.l' S AND7 (J) AND if- I- (J)tlJn t.Jf J\ 11: 1J 

1a9 (t.:t.:GJM.iE~®1'.iEG<, -!f-A.n~nt.:c~(J) 

il-J.)o .iEul.'ffii¥119C:, ~-Jr/if(J):hrj/ t-t.J~·2 C:tJ 

IJ t 9 o AND4 t.l' S AND7 (!)if- H:I. / :J - F ~ht.:, 

.iE u"' 4 ffJt.Jf A.n ~ n.Q e:, 7' 1A7'-A. ~-Jr /if 

w~-r1s(J)0:/77•7..7-t-~1Jijt9o Z..(J)~®~ 

AND9 if - I- 1: Alarm Status 7 ·:1 7 i 1J t?. ·:1 I- ~it, 7 

17..7'-A~®I: Gt9a t G.iEG< 1J1,':!f--ff¥1l~h.Q 

C:, 7 1) 7'i~~t.Jf71A7'-A • ~-Jr /if i IJ t?. ';! "G 

t"to 

1&1:-=c=.11 • 7..1 ·;17(!)-""?t.Jf, iiilt.J'i7'7t?.7.. Gt.:~-&. 

OR 1i-l-0Rslil\1l:t;i:1Jt9 0 9.QC:, I./f-1) • 

1-~ti·777Wt?.7t-~n. 7'7-A~•RclEJ~WO 

:/771C:1Jij, 7'7-Am~i~$(J)7'7-A·7'/ 

:ti:* •J * 9 o .iE G", 4 ffi(J) A. n t.Jf 30 '1.Pl-~1*11:fi tJ b n 

t.:~-&, I/ f- IJ ' f- 1) jj'' 7 ';/ 7 Ii, IJ tJ. ';! f- ~ h, J7 

7-Alif!tl.Jt.J>fJ< fJIJt"'to 

(2) J\·:17'1 / 1/ • :17?717.. 

I*!~ Ii, LED 7 /:ti ;!{ - Jv I: Ji t.: "t "t t:0 ·;1 7 -v - Ii 

No.1, :!f- -v ·:1 7 -v - Ii No.91', LED t.J~· No.1-No.10 t 

1' Jfi I: )E; .Q (J) i , 7.. 1 ·;1 7 1: ~ -:i "t No.9 (J) 11 1 -::_ / 71' 

t!J!-tt l;ftJ~ :a:n -:J t.: ~? 1: LED ff No.9-No.1 * 1'!f. < 

)E;.Qif-A1', 7..~- l''li, 1117IC1:~-:i"tEJtiB'iJI.: 

~11:: G"tti1'1' Gt9 a 

(3) 71H 7.. • 7? .I a~-

78C800 Ii, EEPROM (J)§1'Jv • ~ 1) CMOS C:, 32 I::'.' 

·:1t-·717o:tat?.·:1if(J)§7'1v.i<1IMii;lljilOiJ~l.:1* 

ffl G "t:fDIJ.f) "t (J) ASIC C: 1J -:in' t 9 a Milt Ii, 11i511lft~ 

n, ~tttm. jij:fo?7Aitc1:m~1.:77., t-t.Jf1'~.Q~~tt 

i:t77..7·:17 • H·:1Jr-V'1'•m1'~t9o tt.:, {~ff 

li=""?0)~-1\-7 ·:1 :t7.klfii1i3'.E9 .Qnl<i:J1'~iU5-&iRJ 

"~C: Gt9 a 

Z..(J)-T 1\1;x.1'1i, ~*SA~ 1J ::i /(J)a/·'.7'7 /l.:il-J. s n 

.Q RC~•tt:t.l.< Z.. tt.JffJ<, O-f'f'7-~3 ·;11-:!f-

TTL (!)~? 1JJ~1 ~-7M SSI (!)JO~ -7 / 7.. i ..t.IEI 

-:in' t 9 a ~ s 1.:=li7" 1v-::. !f**1.: ~ .Q IEJ~(J)•fllil<il 

J:.M~~(J)-""?tl.'.:it, 24pin, 300milf'f·;17'-:/i•1.' 

161:::'.":1 i- • 717o:tat?.·:1if(J)fg~Jit•m~-ttn' 

t"to 
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;t. -=E ') IC/Memory ICs 

¢1 

¢2 
¢3 

CLK 

Keypad 
AND 

2 

AND 
3 Clear 

CLK 

d: Power-on 
reset 

E (POR) 
trigger T 
latch -= 

ii;! ii;! N 
0: +sv u u u 

~ ~ ~ 
~ ~ ;:: 1£ 

0: 
0: BAZZZ 

~ +sv 
ii;! 

MINOR/ 24 
MAJOR C2 CLOCK 16 FAST 
LEAGUE l 0.22lF 

Vee 

SWITCH +sv CLK Ul 15 FD1 
14 FDO 

C3 5 5 
0.33J µF ii! ii: 20 ROWO 

SW-NC 0 19 ROW1 
SW-NO 0 18 ROW2 13 17 ROW3 ~ 

23 COLO 
22 COLI 

DE GND 
21 COLZ 

12 

r--"+ ""<>----~----''"-IN u3 .o~u'-T ______ +-'s_v 
_1±_ CRl BA 17805 

GND Cl 
0.1 
µF 

naNm 

Alarm 
delay 

ERASIC XL78C800 

NOTES: 

Incorrect 
number clear 

LED 0 is the "pitcher's mound". 
LEO 8 is the "plate". 
LED 9 is the "catcher". 
SWITCH is pushed down to "swing". 

Vee 

Arm 

Vee 

4 Hz 

J 
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;t-7 -1 ;t Jfi IC/ICs for Audio Applications BA6290A 

BA6290A CD /v-1' R.11~'7- 1''71' I~ 
Power Driver for CD Players 

BA6290A l;I:, CD /v-'11(!)7'? 7.:i.I~11, "E-11~ 

ibffl(f) 2ch },,IJ BTL 1"71 J'\T:"t o ~H'l"lt81l~df~t.i: <, 
J'\·'J? ;l.11JL-1;t~1MW SIP 12pin 1~'7-H·'J'T-V't:i*ffl 

1./(1.'{lf.:cll), iz·'J t-(!)1MW11:;tft;tb•tt:!:9o 

BA6290A is 2ch BTL driver to drive actuator and motor 
of CD player. The size of the set can be made smaller 
because fewer devices are connected externally and 
the small SIP .12 pin power package are used. 

·~~ 
1) 2 7 '11 / *-JL-(f) BTL :Wffl 1"71 J'\T:"t o 

2) ~:±l:t.J~~T:9 (lo= 0.5A Typ.) 

3) .A:t.JJ'\{7'A~~1.Jf1j\~\,\ 0 

4) J'\•'J? ;l.11JL-1;t~1Nll!SIP 12pinH'7-H·'J'T-V't: 

1*ffl ~ 1"1.'.Q f.:clt), ~~~th"~~T:i! '') t-(!)1NW11::h" 

l;l:fJ>tl..Qo 

5) 'lj'-"'l'JL-:/"11•'J l-1frJ/@1!3~jlo 

• "ja ''J ?.1f17'/f7.L../Block Diagram 

• *™".t~m!l/Dimensions (Unit : mm) · 

•Features 

1) Thes driver is 2 channel type special for BTL. 
2) Hige output current (lo=0.5A Typ.) . 
3) Small input bias current. 
4) Heat design is easy and the set can be made smal

ler because of back metal fitted small SIP 12 pin 
power package in use. 

5) Thermal shutdown circuit is built in. 

806 RD Nm 
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~-7-'1' ~Jf) IC/ICs for Audio Applications 

• ~Mti:*:lE*!/Absolute Maximum Ratings (Ta= 25'C) 

Parameter Symbol 

~illi'il!:ff Vee 

~:gtfj~ pd 

ib1'Fi.ll.Jfilafifl Topr 

1¥ff:Bilafifl Tstg 

* I { ·:; 7 ;I. $1 J~).!llif 75°C, 00 !:: - I- :,, / 7 Jlllf11f.\' 
ii) itlf'F11i:ili(11i:/Hfillll Vee= 5 - 16V 

Limits 

18 

20 * 
- 25-+ 75 

-55-+150 

Unit 

v 

w 
·c 
·c 

BA6290A 

• !lm~~'li/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vcc=12V, RL =4 Q, f = 1 KHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

!!t1~~11;jil!l'llt'il!:il!E lo - 3 10 mA V1N = OVrms. RL = 00 

.A.:1JJ~17'.A'il!:il!E 11 - 30 100 nA V1N = OVrms 

tl:l:tl;t 7-tz ·;t 1-'il!:ff Voo - 50 0 50 mV V1N = OVrms 

!N*tl:l:tl'lli:iliE (:;-;<) loso 0.7 1.4 - A RL=40l'tl:l:1JtGND 

!N*tl:l:tl~il!E (;.-:..-?) los1 0.4 0.8 - A RL = 4 Ol'tl:l:tlt Vee 

!N* tl:l :tJ.tmWii Vom 1.8 2.5 - Vrms V1N = 2Vrms 

Mllil~~ffflJ~~ Gvc 5.0 6.0 7.0 dB V1N = 0.1Vrms 

~~f.l·;t t-;t7~i1Ji::l le - 20 - kHz V1N = 0.1Vrms. 3dB DOWN 

?a.At--7 CT - 80 - dB V1N = 0.1Vrms. BPF20- 20kHz 

IJ ·;t "j' JL-1\i:ii;~ RR - 40 - dB 
VRR = 0.1Vrms. IRR= 100Hz 
BPF20 - 20kHz 

;(Jj,-[,--J- SR - 0.3 - VIµ s V1N = 0.3Vp-p, nif~im_ 

)~ 17' ;<Yifif-.A.:tla!:il!E 191 - 100 300 nA 

RD Nm 807 
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*-7 ~ *JI IC/ICs for Audio Applications 

2 3 

+ 

SW, i 
3 21 2 3 

SW, 

• J(;JDl!!llHl.l/Application Circuit Example 

-Bias 

12V -----------------'-Vee 

--Bias 

Gvc=6dB 
(BTL) 

808 

1 2 
SW, 

Fig. 1 

v ' cc 

Fig. 2 

RBNIR 

BA6290A 

10 11 12 

1~ 
SW,, 

32, 1 1 2 3 

2 ':-+I~ SW, 10µ 

SG3 

Tracking 
Error 
Out 

SERVO PRE AMP 

SW, 

I 
! 



~ -7 1 ~ ,EJJ IC/ICs for Audio Applications 

• tl~r.J~tt:dbll/Electrical Characteristic Curves 

4 

~ 
o.." 3 

z 
~ 
ii 2 
~ 
0 
a: 
w 
~ 1 

"" ~ 
~ 

t:- ~ '-'/?t.i:~ 
PCBlll!1tli\¥ 

' ' ' ' 
' ' 

' 
' ' ' ' 

' 
OO 20 40 60 BO 100 120 140 160 

AMBIENT TEMPERATURE : Ta ("C) 

100 

10 

t-1 

1.0 

0.01 

15 

~ 
~ 10 .. 

5 

f 

0.1 

P0 (W) 

V,, (V) 

Vcc=12V 
R,=40 
f=lkHz 
BTL 

VIN=OV 
OTL 

10 

RDNrn 

BA6290A 

100 
Vee 12V 
R, 40 
f=lkHz 
V1n=0.1Vrms 
BTL 

~ 10 
v 

Ci 
iE 

~ 
~ 
~ 
0 

~ 

100 lk 10k 100k 

f (Hz) 

Fig. 4 ~ifHi!ilil.lltt~il'tt 

4 
V,.=OV 
OTL 

3 

R,=40 

2 

0 
20 

Vee (V) 

Fig. 6 1±111 ':/ - .A llint-'<!Ul!'llB::~tt 

0'--~~-1~0~~~2~0~~-..,3~0~-' 

R, (O) 
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7J'"-717J'° If.I IC/ICs for Audio Applications 

5~~~,...-~---.~~-,-1-=-1k_H_z--, 

BTL 
THD=10% 

~ 3 

~ 
~ 21--~~1--~~~~-7"f~~---i 

100 
........, 

fD .s 
~ 50 

~ 
~ 

V,, (V) 

V cc= 12V H++++--+--+-++++t+t--+-H 
R,=40 
f=1kHz Poy 

~BT3L3=n00~£EIEl~L-~~100 1.01= 

u .L 
0. 1"-

0.0 1 

0.1 1.0 

V, (V) 

z 
<C 
Cl 

810 RDNIR 

V00 =12V 
0 OTL 

RL= co 

10 100 

BA6290A 

N 
J::::::d Pt! ~E 

r:::::,, 
~ ~~ 1-...., 
~ G it!_ ~ 

~ 
~ ~ 

I'),. 
~ 

1k 10k 100k 1M 

FREQUENCY : f (Hz) 

+180 

0 

180 

w 
~ 
I 
0.. 



* -7-< * Jfl IC/ICs for Audio Applications BA6290A 

• ~mJ:.o:>5:Ul 
1. BA6290A""C'IJ:, -ij--?Jv;:.,-p·:; t-51'')/@flftf!*lil 

1_, -c ~, * "t tf 7 ·:; 7' ilf!lt tJf 15o·c - 25o·c J..:.t...t 1: tJ .Q 

t t±l :tr~iiiW' ~ .:i. - t- ~:It* "to 

2. ?pin - 12pin r.,i I: 1.5V J..j_t.(7)1(1±: f IJ1 tt .Q t t±l :fl'ifi:iiit 

f ~ .1 - t- "t .Q .:: t tJf""(' ~ * "t 0 

3. ?pin -12pin r .. i1: VccJ..:.l...t(T)~J±:f IJ1 tt.Q C:i,l:lt.Q Z:. 

C tJ~'if, .Q (1) C'):l~ I_, l < fC,' ~ ~ 'o 
4. ?pin - 12pin r .. i f ;:., 3 - t- "t .Q t -ij" - ")(,;:., -\' ·:; t- /;j' 

rJ/f~~tJ<"t.Q.::tWT~*"toC-ij--x~;:.,-p~ 

t- :1 rJ ;.... f Jb1'): ~ 1t .Q t.:: !lb I: IJ: ?pin f OPEN 1;:: L, -C 

< f,: ~ ~ 'o) 

5. f#~~iJillr,.i1: IJ: 1Q' T.:: (1) IC (T)f~*l:H ;c:::i;.... (0.1 µ 

:fiJl:) f-:>tt l < f.: ~ ~ 1o 

6. ii1lim~f.it!H1L Rs IJ: Fig. 3 (7)AAffi.1£$dtli1*t~~ L,, 

ff~m~ Pdf~~fJ~'d:? 1:~~'.lE L,-C < t.:~~'o ff~ 
tlii~f~~.Qd:? 1Jf!e~ 11Jf"t.Q t, @flftfJ~':iE"m'l:Jb 

f'): [_, fJ ~ \ ;::_ C fJf if> oQ (1) C' ):t~ [_, l < t.: ~ ~Io 
~ ~*:iE•tt~T~fflL,~~~~'f~(T)-~Rlb""C'~~ 

*:lE•t~~.QZ:.C:W&>~~i,l·Mfffl<(T)""C', ~~ 

~l±:Wo:>Rlbx-~/f+9~t~. ~*:iE•t~M 

~~ fJ~ 'wlHl""C'f!effl L, -C < t.: ~ ~ 1 0 

RDHIR 811 

I 
c 
D 



'1" - 7' -r '1" J6 IC/ICs for Audio Applications 

BA6292 CD 7°v--'1JDJ~'7- f''71 J~ 
Power Driver for CD Player 

M~~~. CD7~-~~7"?71I-,, ~-,~i!J 

m 2ch J.. IJ BTL 1''71 l~"t'T a fJJ~7" /7~.iE~l:l, )2'.!ffi 
J..1.JYi/i-Tff*gs':t±ln'9~-r. 1~17;z.;r,1;.... "~~~ 

ff~~""(' I ~i!J~jiijt:pt [_;f;:_~)Jt~!!;Jtt~ tf;:.itoQ;: C ff 

RJ Ii~""(' "t 0 

BA6292 is 2ch BTL driver to drive the actuator and 
motor of CD player . Bias point can be changed easily 
as the forward and backward phase input terminal in 

the first stage amplifier is provided ·to the outside, 
while adjusting frequency characteristics according to 
driving load. 

-~~ 
1) 2 Ti';.... ;~:.Jv~ BTL wm 1'711~-c'"t 0 

2) ~t±l1.J~ml"t'~.Q (lo= 0.5A Typ.) 

3) ).,1.J1~17"A~mlff1J1~~' 0 

, 4) l~·;?f.,Jv1t~1J11!!.SIP12pinl~'7-H·;?--V~ 

:tllEm I_, l ~ \ oQ f;:_ r/) I ~~~tfJf~~ ""(' 1 i! ''J "~/]11\!{t 

fJ>' Ii fJ' ti .Q o 

5) ij"-~ Jv-;; i' ·; 1- 1f '/ / IBlairl*liGo 

•Features 

1 ) This driver is 2 channel type special for BTL. 

2) High output current (lo=0.5A Typ.). 
3) Small input bias current. 
4) Heat design is easy and the set can be made smal

ler because of back metal fitted small SIP 12 pin 
power package in use. 

5) Thermal shutdown circuit is built in. 

• *lf~'tj-~~/Dimensions (Unit : mm) 

n::·:~: 114.7±02 

2.10 
~ R1S 

2.54±0.5 

27.3±0.5 

812 RDHm 

BA6292 



'1" - 7 ~ '1" Jtl IC/ICs for Audio Applications. 

• /a ·:; ? 1/ -( 7? 7 A/Block Diagram 

• .et..tC;I;::~-/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol 

-~-JI Vee 

fi!f!f!!ti~ pd 

ib1"Fi.l.JlCl!I Topr 

fi:ffllCl!I Tstg 

* /{·:1? JI. :$1Jvil.ll 75'e, oot:- t- ;...:.-?Jlll1't~ 

ii) ihf'l'•i.i.rEEnl!ll Vee= 5 - 16V 

Limits 

18 

20 * 
-25-+75 

- 55-+ 150 

Unit 

v 
w 
·c 
·c 

BA6292 

• llltt~H/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=12V, RL=4 0, f=1KHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

11fi~~illltnUlll lo - 3 10 mA V1N = OVrms. RL = 00 

A.:fJJ{-fJ".7.tlt ,, - 30 100 nA V1N =OVrms 

l:l:l:h::t7i! ·:1 1-'llJI Voo -50 0 50 mV V1N =OVrms 

iil::kl:l:l:h'il)llf ('.1-.7.) loso 0.7 1.4 - A . RL = 4 01':±l:hf GND 

A::kl:l:l:h'illlll c:.-:..-?) lost 0.4 0.8 - A RL = 4 01':±l:hf Vee 

iil::kl:l:l:hjiitlii VoM 1.8 2.5 - Vrms V1N= 2Vrms 

Ml§ll!'lllU•Jm Gve 5.0 6.0 7.0 dB V1N = 0.1Vrms 

iii~:h ':I ,.. :;t 7 li!iliBi'.ft te - 20 - kHz V1N = 0.1Vrms. 3dB DOWN 

?i:J.7.1--? CT - 80 - dB V1N = 0.1Vrms• BPF20- 20kHz 

IJ •:J :f JvR*j<'f,! RR - 40 - dB 
VRR = 0.1Vrms• fRR = 100Hz 

BPF20 - 20kHz 

;i.11--i..--1- SR - 0.3 - V/µs V1N = 0.3Vpp, 1.itf~lBl 

/~-fJ";l.Yli\i'fA.:h'llilll 101 - 100 300 nA 

RDHfn 813 
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;it" -7-< ;it" JB IC/ICs for Audio Applications 

• ill~:i'.l§litt~/Test Circuit 

R, 50 

r, 
? .. i 

Vee 

• litJl'll§littf§IJ/Application Circuit Example 

Vee' 

814 

Focus 
Error 
Out 

BA6292 

7 

Vee 

R,, 

R,, 

Bias Tracking Error Out 

SERVO PRE AMP. 

Fig. 2 

RDNln 

BA6292 

SW, 
2 



'1" - 7 'f '1" Ill IC/ICs for Audio Applications 

• ll~HdHl/Electrical Characteristic Curves 

4r--r~-r---r~-.-~~---~-Y-~~?~~-L-. 

100 

~ 10 
Cl 

i!: 

1.0 

2.0 

1.5 

~ 
~ 

1.0 .. 
0 

0.5 

40 80 

POB!li!#~ 

' ', 
' 

120 160 

AMBIENT TEMPERATURE: "T;a ('O) 

v,, 12V 
R, 4n 
f 1kHz 
BTL 

r-1 

0.01 0.1 

P0 (W) 

Vee (V) 

IZ 

1.0 

V,.=OV 
OTL 

10 

RBHrll 

BA6292 

100 
Vee 12V 
R, 4n 
f=1kHz 
V1N=0.1Vrms 

~ 10 
BTL 17 

Cl 

i!: 

~ 

I 
_o 

~ 

100 1k 10k 100k 

f (Hz) 

4 

v,.=OV 
OTL 

3 

R,=40 

2 

0 .......... '--~•5~~--'10~~~1~5~~-'20 

Vee (V) 

0'---~~~1~0~~~20.__~~-30'----' 

R,=(O) 

815' 

::t 
I 
7' 

"' ::t 
ffl 
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c 
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~ - 7-< ~Ill IC/ICs for Audio Applications 

5.--~~~~-.-~~-.-~--. 

1=1kHz 
BTL 
THD=10% 

41--~--t~~--t--~~-t-~--t 

Vee (V) 

~ 501--l-l-l--l--!'+.~..--+-++-++-F~""""'d-+---+-I 
z T" PHASE- ~ O 

~ ~ _:-. 
Ol--l-44-4-+-+-4G4A~~'-+-+-+-l'-,-"'!cc++---+-'<~ 
r-+- - -+--1-+---+-+-+-++-+--+-I"--f'>k~-H 

1· '="0--'-+-=1 o~o --'--'""""1 k~......,..,,, o,....k _._.,.1 o~o,_k ...........,1""'M,....._, - 180 

FREQUENCY : f (Hz) 

• MJILl:.O))i::a 

'OD 
~ 
w 
(f) 
<( 
I 
a.. 

1. f:IU*~imlrait: U'.l.ll-T;: 0) IC O)t~2f;:t:J~A ::J / (0.1 µ 

~iJl) f?t"tT ( f~~\,\o 

2. ~~~foftit:l'it Rs'.t Fig. 3 O)~fti.iJG~!lbiJH~~ t.,, 

ff~Wi~ Pdl~i fJ:1,' J:? ':~~:i'E L, T < t~ ~ 1, 'o ff 
~m~t~i9J:? fJ:'ffl,'nl99 t, IEl~:lfiE.~t: 

ti1'1= t., fJ:1,';: t tfN.J 9 O)""f)i~ t., z < t~ ~ 1, 'o 
& ~*:lE•M~""fMfflt.,~~ftbf~O)-~R~""f~~ 

*:lE•t~i9.-:tWN.Jij~~$-lffl(O)""f, ~im! 

~~•O)RiJJv-~/l+9~tij, ~*:lE•t~M 

~i fJ:1,'$Blm""f'ffffl l., T < t~ ~ 1, 'o 

316 RDHm 

1.0 

0.1 

0.01 

V,e=12V 
R,=4!1 
1 =lkHz 
BTL 

BA6292 

1--1 .,c:_ 1 00 

x 
'iL Ll 

I-I-

~ ii 

0.1 1.0 

V, (V) 

10 

1.0 

~ 
0 
I 
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* -7' '1 *JR IC/ICs for Audio Applications BA6351S 

BA6351S CD 7° v --V Jfi 7"7 CJ ?'if-;J{ IC 
Analog Servo IC for CD Players 

BA6351 s Ii, :J;., /'\'? "T 1 A? :t v --11 m1:m1~ Ld.: 

IC 1"9o :J/1'1'? 1-71' A?:fv--t'<l)'C.";?7'·:;:1-tt 

-;F@JM<l)l.it /i, c "ti!;;,, n' * 9 o 

3 A ;f- ·:; I- 1J~:J't~* 'C. ·:;? 7' ·:; :1 "IJ: ffl1, ', HF 7' / :17 

;;j--:fJA l-7·:;:f/?'<l)-tf-;J{t7;;t--:fJA, T1A?, 

7 1 - F, t- 7 ·:; :f;.,? <l)~ t-· 7 ·1'":7'7' :.- :t f l*l• vn' 
*90 

BA6350S is IC developed for compact disc player.Most 
of pickup servo circuits of the compact disc player is 
incuded. Using a 3-spot type optical pickup, the IC in
corporates the HF amplifier focus tracking servo and 
focus, disc feed traking drive amplifiers. 

·~~ 
1) ± 5V~ii!UD1t:-r'ft)l\IJ!~:1J1"9o 
2) DIPS 42 pin 1." 'C. ·:;? 7' ·:; :1-tt-;J{~<l) Ii t A, c "IJ:;: 

<l) 1c--::i-r~~ffiiJljg1:t.i:?Z1'~J. l'.IB£<l)l!i1Jilt, 1J' 

Mft, :JA 1-~rJ/, fafJ!ttl<il..tl:*~t.i:~~"IJ:~$ 

[.,*9o 
3) CD 7'v--t'<l)l.i1.J', CD-ROM ~filJ<l):J't7'1 A?<l) 

-tt-;Fffl t t., Z =bMffl"C." ~ * 9 o 

•Features 

1) The IC is driven by ±5 V power supply with a small 
consumption current . 

2) Most of pickup servo systems can be realized only 
with this IC using DIPS 42 pins, bringing significant 
effect of reducing number of devices, making the 
size smaller, reducing cost and improving reliability. 

3) The IC is applicable to the serve for CD-ROM and 
other optical disc as well as CD player. 

• ~lf~-t~~/Dimensions (Unit : mm) 

·37.1+g.z 

I I 

R1 J:::::::::::j =r~ 
-~' ,, . D ~1 
~¥'"'""'"'""""t-+~ ~ " ~ 048~ i..m.±;:-r .3r1 I 

+I 
~ 35.56 ± 0.5 16.5 ± 0.5 

RDNrn 817 
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'1" - 7 ~ '1" 1't IC/ICs for Audio Applications 

• tieMll*~•/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

ro11at1a:: Vee/VEE ±8 v 

ff!lil!tfl~ pd 700. mW 

1111'Fi.1Jl.ali Topr -25-+75 ·c 
f*ff:i.IJl~li Tstg -55-+ 125 ·c 

* Ta= 25"e V.L.t1'~JllTQllt;I!, 1·e I:?~ 7mWi.tt;, ~Jlll!iilltl%1;l:± 5.5V V..l 
l'HIUl!t,:n, 

818 RDHIR 
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:t - 7-< :t Jll IC/ICs tor Audio Applications BA6351S 

• JIUHIJfl:'1tf*/Recommended Operating Conditions 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.5 - 7.5 v 
tii'l'il~ilEE 

Vee -4.5 - -7.5 v 

• lltt~~i!/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee/VEE=± SV, J...13 =1kHz :iE~jJ/L) 

Parameter Symbol Min. Typ. Max. Unit Conditions Input Test Comment L..e.oint 

1'-ia~llitl§llMlillf Ice - 11 17 mA - 11 -

.. lee - 12 18 mA - 12 -

HF 7"/:11:1l:IJ•EE VHF 0.7 1.3 2.2 Vp-p 
I= 2MHziEilt:ilt V1N = 10mVp-p -
A.:IJI: 1k 0Q)l*J$fJUit 63 V4 

FOCUS ~ 7 i? ""J I- '!IEE VFeO -0.5 2.3 4.3 v - V10 -

TRACKING ~ 7 i? ""J I- ii 
Vreo -0.49 -0.09 0.19 v - V1 -

EE 

FRF ::J ;.... H v - :$1 (., i! ~' 
VthF 0.25 0.38 0.51 

iinlEE 
v Vs= Hi Q)llitQ) V4Q)tEE E3 V4 <D 

HFD::J//~v-:$11.,i!•' 
Tho 0.33 0.39 0.51 -

I= 1 MHz .iEiJt)Jll V1N = 10mVp-p 
E3 V4,V4 CZ) 

1l V5 = Hi Q) TH llitQ) V4 

FZC ::J//~v-:$11.,i!•' 
VthC -0.25 -0.15 -0.09 

1i:11EE 
v Ve= Hi Q)llitQ) V7 'IEE E3 V7 @ 

TER ::J/Hv-:$1 l.,ih' 
VthR -0.45 -0.10 0.25 v E2 i l:H: (., V2fi Low 1: t.i:? t.:llit 

E2 V3 ® 1i:11EE Q)V3 

FOCUS OFF ilU'f$ ATTFOF 24 33 - dB V1N = 10mVp-p, E4 = OV-+ 5V e3 "5 ® 
TRACKING SW iJt ;R $ 

ATTTQF1 39 53 - dB 
V1N = 10mVp-p, 11pin i OV -+ @ 

1 5V(SW4) 
e2 1f3 

TRACKING SW ilt ;R $ 
ATTroF2 2.2 4.5 6.9 dB 

V1N = 10mVp-p, 10pin i ov -+ 
(j) 

2 5V(SW3) ei 1f3 

TRACKING SW iJt jf $ 
ATTroF3 22 28 35 dB 

V1N = 1 OmVp-p, 9pin i OV -+ 
@ 

3 5V(SW2) ei 1f3 

TRACKING SW iJt ;ilt $ 
ATTroF4 42 53 - dB 

V1N = 10mVp-p, E1=OV-+±1V 
® 4 ei 1f3 

DM 7"/:11fl:IJ,tEE Vo 0.85 1.00 1.15 Vrms V1N = 1Vrms e4 V7 -

FEM 7"/:11:1l:IJ11EE VFe 0.85 1.00 1.15 Vrms V1N = 1Vrms e1 v1 -

FOCUS "it-7-tEE VFs -1.11 -0.85 -0.59 v E4= 5V E4 V10 -

FOCUSl:ll:IJi!iEE VFOO 0.5 0.85 1.10 Vrms V1N = 0.5mVrms e3 "6 -

TRACKING l:ll:IJilEE Vroo 1.16 1.65 2.15 Vp-p V1N = 5mVp-p e2 "2 -

FOCUS "it - 7 ~ 7 i? ""J 
*1'1-Hl;#i 2k0 

-

1-'.llEE 
VFSO -40 0 40 mV E4=5V E4 V10 

TRACKING PRI ;ui..- v A.:IJ; nMilll V1N =± 3Vp-p 
Ts 0.15 - - V/us Rg=500, 1=1kHz, .:iLt"""FIJ es T1 ® -1-

SR 

TRACKING ~71' l~-7-. 
A.:IJ ; nll~illl V1N =± 3Vp-p 

Tos 0.15 - - V/us Rg = 50 0, I= 1kHz, :il:t """f"IJ es T2 ® 1i..-v-1-
SR 
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'1" - 7 ~ '1" Jill IC/ICs for Audio Applications BA6351S 

mtlllHi~ JJi Ill flfi .lE mt f:l}j 

<D FRF ::J ;...1tv- ~ FRF ::i;...Jtv-~l' VHF TOP t 0.09 x Vee t.lt!l!.t: (.,Tl.'ll:T 0 

t,~1.'fiilEE VHF TOP ; HF ~~O) I- "J "!I ;...°"'Cl -7"0)•EE 

(VthF) 
30pin (FRF) 

VHF TOP> 0.09 x Vee Hi 

VHF TOP> 0.09 x Vee Low 

® HFD ::i ;...1tv- ~ HF l'°Cl •;.i 7"::J ;...Jtv-~ l' VHFBTMt 0.6 X VHF TOP t.lt!l!.t; (.,'[l.'lf:T o 

(.,~l.'fi VHFBTM; HFfX~O);j{ f..,4I;...°"'c-7"0)ilEE 

(Tho) 
29pin (HF DET) 

VHF BTM < 0.6 X VHF.TOP Hi 

VHF BTM > 0.6 X VHF TOP Low 

·-------E, 
5V 

v,-c= GNO f=lMHz 

~-L 
Th0 =( v,-~ );( v,+~) 

----V, 

v.v. --1- v, 

----------------oND 

@ Fzc::i;...1tv-~ 7 :t-1JA i!CJ?CIA7'7?~l' VFe t 0.03 X Vee t.lt• l,l\.'ll:To 

(.,~l.'fita:: VFe; 7:t-1JAI7-~~0)•EE 

(Vthe) 
34pin (FZC) 

VFe > 0.03 x Vee Hi 

VFe < 0.03 x Vee Low 

© TER ::i ;...1tv-~ 1-7 ·;.i::\';...'1-t?Cl?CIA7'7? ~l' VTe t ov t.lt .. !((.,ll.'ll:T 0 

t,~1.'fl•EE VTe; "'7 •;J ::\'/'1I 7-ia~O)tlEE 

(VthR) 
14pin (TER) 

VTe > ov HI 

VTe < ov Low 

@ FOCUS OFF il!lJf 7 :t -1J AJL--7"t~9 t ~O)'J" ":I 7*- I- V°"'JL-l', IC i*!JlllO) I- 7;... :JA ~ ON Jil'itl:J: 

$ ?l°~~~nll:'toONJil'itl.1~290 

(ATTFoF) ( iJ.l~l§lllli1!IO)~ftl\ !111EE1il 

@ TRACKING SW ill t- 7 ·;.i ::\' /-1 JL--7"t~9 t ~O)'J" ·;.i 7*- t- v"'JL-l', IC !*1$0) I- 7 / ;l A ~ ON Jil'itl: 

;i!f$ 1 J:?T~~~nll:'to ON:li:l'iti.t~ 25 Q Typ. 

(ATTTOF 1) ( iJJ~l§ll&li1!IO)~ftl\ !FeEEfi) 
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'1' - 7' -1 '1' Jn IC/ICs for Audio Applications BA6351S 

® 

TRACKING SW i1! t-7 ·:;~/1'{~. t-7 ·:;~/1'1f1 /~.J::,f{>~':ffm ~. 7'·:;7-'?-- t-v-""'Jv';t 1Cf*l$0) 

~$ 2 18k 0 Typ.0)-""'-;i.J!,U/L"('~'.iE:~tL:f:To 

(ATTTQF2) 

TRACKING SW i1! 

~$ 4 

(ATTTQF4) 

TRACKING PRI ;i. 

Jv-v-t-

(TsR) 

TRACKING F 7 1 

1~-::i.Jv-v- t

(TosR) 

- t- v-""'Jvl;t t- 7 /:;A:$! ON t!flt1'~:lE: ~ n * 9 0 ON t!fltl;tt-:J 24 Q Typ. ()llg:lE:IEiJl31i11 

O):iE:ttJ..Hf'il!:EEfi) 

t-7·:;~/1' F71:7'1J::. ·:;:$10)f,l:l§j~J:J!~. 7'·:;7-'?-- t-v-""'Jvl;I: t-7/:/::i.:$1 ONf!tflt 

1'~'.iE: ~ tl.:1:9 o ON Htfltl;tt-:J 36 0 Typ. (lllO:lE:IEili3fii110):iE:tt~tJl-EEfi) 

E _c~~ 
I : VJ-I 

: tj 
V3 _ V3_ 2 

1 f 

e,-~-GND 
I= 1 kHz 

"· -H~lJUl---aNo 
• r 1 1 f=1KHz 
I I I I 
I I - .... 

RDHrn 

_ =1.t_-~11;~\V:2VGND 
----~ 
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'1" - 7 '1 '1" Ill IC/ICs for Audio Applications 

e iM:lE:liHHD/Test Circuit 

s, 

822 

+5V 

Fig. 1 

RDHIR 
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'1"-7-r'1"111 IC/ICs for Audio Applications BA6351S 

• ffJILJ:.(])ii& 

(1) lit>JUili&(;g]l:mJ G "t(])ii& 

zm~~~(])ffi~m~9~8t(])tffMGzsij*9~ 

~~ffl~~~?T~T~~~G*G~~-·~f-~. ~ 

s 1:~;Jtt(])~ff~f+~1:Jfi1. '* 9 o -t(])fi!!9H-ttt~~;t 

~fR~GT~~ffl~~.Qt8~. ffMtt(])h~S9, ~ 

ill~i¥ttt•~9H-tW86~.7.iHf~U IC (})J'i7"J :\'-~f:1Jjj: 

GT, +~~-x-V'/f~Ti:.l!'.i'E:GT<t.:~1.'o *f.:, ~;} 

ff*il:m) G *GT l.i~Ul' t.t+~~ff~;/f--c' 8 Ts IJ ;!: 'It 

/.,,(])""(' Z.'J]f<. ( f,: ~I. 'o 

(2) ~H'.ttt~ft:(])~~ 

litffl~~~(]) *~pf 1-tlt T ~ .Q9H-tlt~f-t:-.:i1.' T t.i 1::0 "J 

?777t(])mJ•l'B'.i'E:G~Hn~~ij;i:1th(])l', Bfi 

Pitt: t.i'.IZ,9'.i'E:~(])~~ f sJfit. ''-' t.: G ;!: 9 o 

(3) :71: l::°·:t? 7 ·:0°1:.1: 9~1.l\"9f1.t:?1. '"t 

ii"m', ~f~fflt: ~ .Q:Uj.g.t.t 1Q,~~1.' t,\!!,tJn * 9;1f, ;. 1 

/ :A.;f ·;; I-(]) AC t BO (])1\7 /:A. t.f t n~I. ':Uj.g.t;t.g.~ 

9nt:J: IJ Eye Pattern :lfi!iLn TI. 7-v- HJ""::k8 < ~ 

.QC: t ;If~ I) *9(])""(', 1::0 ·;1? 7 ·:; 7(])~~f Sifil. 'I. 'f.: 

Gi9o 

(4) t-:h:\'-/1'1tCJ?CJ;;(7'17?91:?1.'"t 

.: (]):::J / l'l'v- 9 l.i, / 1 ;;('1:991. 'f.: ~~IJJi'I' G f,::Uj.g.t: 

t-tt-;f- IC (])1.JA.f~-i}f*S ~l.'d::? 1:9.Qt.:~I:, 9~ 

Nit(])~ .:L - "ffl "7 / V':A. 9 f ZfflmM~Q)J:? t:sf~ 

I.'( fC,'~l.'o 

(5) -tz·:t t-1\'9-:.--1.--1"77 t-(])iil\ 

BA6351S l.i77D? IC l'9b•S, 7·;;'9Jv ICQ)~i~7 

1 /, GND 71 / t:J:l;ii1 / t::"-:$1'/.A ft!:> 19 tiE 

"m'~ Eye Pattern ;If~~ Sn~ (~I);!: 9 o 

* t.:, 7 :t I- :$f 1 ::t- l''t.J• S (])~*lt.i 10cm l-:li*J t G, 

A.:IJ*t:t.t~-Jv Fffl0)1'1'9-/h'n.Qtttt:::, 7'? 

7 .:i. I. - 9 (])f~-i}, .:e -11 (])~~IJJ1~-i5- ;/J'S ti l' 8 .Qt.: tt~ 

9 J:? t: GT< tC.' ~ 1. 'o 

(6) t-7·:t:\'-/?~7"/:11:?1.'"t 

l-77:\'-/?797/7~ljl-77:\'-/?F71~7'/7 

t.ifil:~§-x-://;1Jf1''~1. 'f.:~, 1'1'9-/~ ct:J: 9~f!H: 

I.iii;@'; GT< t.: ~ l.'o 

m 7;t-~;;(:197/:1tt-77:\'-/?~~(&F7 
1 '7'7/:11:?1.'"t 

7:t-:IJ:A.797'/7~ljl-77:\'-/?f~<&F71~ 

7' / 7 t.i JI. '5 T ;IJf IJ (]) ;;( Jv - v - I- ;If 0.015V/ µs -

o.o4v/ µs l'9 o &7 /7t:s1.'T~M:~1.'~i1Ulrnx~f 

•tf~-i}f Ulbn 9:Uj.g. t.i~JAt G n~~t GT< t.: ~ 1. 'o 

(8) ;;( t- ·:t :1.:C- I" (])j<j'Jit> 

35pinQ) Hi LowQ):::J/ 1-D-Jvl't.i, "7:t-:IJ:A.-tt

;f,'Jv-70NQ)t\::l!E" b' "7:t-:IJ:A.-tt-;f-Jv-:10FF 

1"7 :t -:IJ :A.-tt-7-tl::G" O)=-::J0)-1:- FM!it t ~?Tl.' 

* 9 o C: C: t: 7 :t - :IJ :A. -tt- ;f- Jv - 7 OFF l' 7 :t - :IJ :A. 

-tt-7-t GTl.'~l.'.A I- ·:17.:e- Fh~·'.IZ,~~:Uj.g., litffl~ 

~~t:-t(J)-f?1Jf~ G ;!: 9 o 

(9) & i-·71·'J'7"/:1C7)1f1-T~7? 1.--:.--:/1:?1.'"t 

71-Ff-:'71'1'7'/:1, 1-7·:;:\'-/?1''71:7'7/7, 

7:t-:IJ:A.F71~7/7, 71:A.?F71~7/7l'm 

~;lt0):$i'17 ~ ·:;? v/ :;:i'J; I) t t? t/1;1,'~i1T ~ ·:;? v 
/ :;·;IJ~''.JZ,~~ t 8t.tlJ'1 /7 ·:; 7 1''71 J\- f1-ttt T < t.: 

(10J 35pin (])f!fm • 9i-f'.tltl:?t.'"t 

-tt-;f- IC b' S Cl)i!ilJ{OOf~-i} f 35pin l'? tt * 9 ;/J~·, C: Q)Yffij 

f-C7)9H-tttt!Hfi:fil:J:? T 7 :t-:IJ :A.-tt-7~~1.ii.~ff;IJt' 

Rft G*9 o 7'?7 .:i.I.-9~Jil:.g.;tJ-ttT7 :t-:IJ .A-tt 

-7~~7:t-:IJ.A:/~:A.l-#1/l-fii~9~J:?~• 

}it{j f ~/.,, l' ( fC,' ~I. 'o 

(11) IC Cl)~Ji~tE!l:/Jn'll± 

IC f~fl~Gi9t~~mt;/J~·mtn IC flil1i'.tlG*9o < n 
<'nt~)i;@';< t.:~l.'o 

*f.:, Vee, VEECl)~J±'b'.i'E:~i*Jl'&Yiffif-t.iVeeJ:IJt 

~1.,~m:~ S~1,'J:? t: GT< t.:~'-'o ~"m'IJJ1'1'-t->lil1ltl 

Cl))fj!~t~IJ*9o 

RDNfn 823 
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* -7 -r * Jtl IC/ICs for Audio Applications 

• ft~!li¥t£ (Vee Vee=± 5V) 

i*.ltlll:t~r//O)~Mi (~~ill 

~[!-!} y//:8'1J; 
}_;IJ;f71!') ~ ).,tJ1\171 J.. J..Jv-t..-- HV/ µ s) 

BA6351S 

fr 8VR CMR ii*l±ltJ•I± 11&m•m1J1!J 
~B::(mV) ~illt(µA) :i'z:J:. IJ :i'z:""f IJ (MHz) (µV/V) (dB) + - (dB) 

A 1 HFJ7// (HF-A1) 3.0 0.8 

A 2 HF J7 // (HF-A2) 3.0 0.8 

A 3 HF J7// (HF-A3) 3.0 - 17.5 15.0 30 3.8 -1.6 

A 4 7~-717..I.7-7'// 3.0 - 28. 28 30 4.0 -1.4 

A 5 7 ~ -717.. /I) J7// 3.0 0.15 1.75 0.02 3 30 3.6 -4.5 

A 6 7 ~ -717.. t-:"71 :fy// 3.0 0.30 3.0 0.08 0.4 30 3.8 -4.5 60 

A 7 7'17..'J 1'71:7"7'// 3.0 0.06 0.03 0.025 3 30 90 3,8 -4.5 60 

A 8 !-- 7 ·;1 ~/1I.7-J7// 3.0 0.30 15 7.5 10 30 90 3.8 -3.2 60 

A 9 "7 ., ~/1/ 1) y;.,/ 3.0 0.30 15 0.54 6 30 - 3.5 -4.5 60 

A10 "7 ., ~::..-1· 1'71 :7°7'// 3.0 0.30 20 0.6 10 30 90 3.5 -4.5 60 

A11 71- 1'1'71/'y// 3.0 0.17 2 0.02 4 30 90 3.6 -4.5 60 

)..:t.J;;f7i!·;1" ).,fJi\17'J.. l±ltJ~fn•I± lti7J 1J-7ti!f 
~[!.JS- :::i/J\v-9:g'1J; ~ 1* 

(mV) 'iltillt (µA) (mV) (mA) 

C1 HF oeT ::i /Jrv-9 3.0 0.35 -12 0 t±IM: 100k0(7)ltUit<'7'Jv7'·;i7' 

C2 FRF ::J//\v-9 3.0 0.35 -13 0 l±ltJ t: 100 kO (7)jfftit<'7'Jv 7' ·;i 1' 

C3 71-:f.l J.. if[] 7 [] J.. 77-7 :9 3.0 0.35 10 0 l±ltJt: 100kQ(l)Jffti\:<'7'J1'7'·;i7' 

C4 1--7 ·A/1it[]7 []J..77-7 :9 3.0 3.5 -0.56 0 l±ltJt: 100k0(7)Jffti\:<'7'Jv7'·;i7' 

C5 l--7·A/1 F711 1J ~ ·;i:9 3.0 +0.1, -18.0 - - l±ltJ ! 100kQ(l)jffti\;"('7'J1'7'·;i1' 

Hl)..:t.J~illt LOW }..:1J'~illt 
~2~ ~-T7..1 ·;17-(1):g'1J; 

(mA) (µA) 

81 7 ~ -717..-tt-;f.;;f 7 7..1 ·;17- 1.8 1.0 

82 1--7 ·;1~/1:::i/l--O-Jv7..1 ·;17- 0.7 0 

83 l--7·;i~:47:::i::..- 1--CJ-J/,7..1 ·;17- 0.7 0 

84 t--7 ·;1~::..-1::1::..- 1--0-Jv:J..1 ·;17- 0.7 0 
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'1" - 7-< *JR IC/ICs for Audio Applications 

BA6353S CD 7°v--'1ffl77D?'if-;J{ IC 
* Analog Servo IC for CD Player 

BA6353S Ii, :::J/H? t-71 .A?/v-"'\'ffll:mJ~l.,f;: 

ICl'To :::J/I~? t-T'1.A?/v-"'\10)l:::0 ·;1?7"·;1/if 

-;FIBJJ!tt(])li t 1t, c ~~ 1t, l'~' :!: To 

3 .A;f-·y l-1i#/}t'!f!*.l:::0 ·;1? 7" ·y /~ ffl~'. HF 7"//7 

-,r-'fJ.A t-7·;1.:\'/?(])if-;f-t7-,r-'fJ.A, 7'1 .A?, 

71- i-:, t- 7 ·y .:\'/?(])~ 1"71' 1·7"//~l*lil vn' 
:!:To 

BA6353S is the IC developed for compact disc player. 
It incorporates most pickup servo circuits of compact 
disc player. Using 3 spot type optical system pickup, 
the IC incorporates the servo for HF amplifier and 
focus tracking and driving amplifiers for focus, disc, 
feed and tracking. 

·~:& 
1) ± sv ~iJHM'Fl'1lbll!ft~:t.J l' To 

2) DIPS42pin l', 1:::· ·y ? 7" ·;1 /if- ;F *.(])Ii t ft, c ~ ~ 
(]) IC --::i l'~JJfiiJjj~I: ~ -:J Zs IJ, flB.f11(])J!llJ~, 1j1 

~1t, :::J.A t-::ifrJ/, f~ijjttl<iJJ:.l:*~~~:~IH~$ 

t.,:t"to 

3) CD /v-"'\'(])lit:J>, CD-ROM-\">fil!(])J'tj=-'1 .A'7<7) 

-tt-;Fffl t t., z 'b{il!ffl-C ~ :l: To 

•Features 

1) The IC is driven by ±5 V power supply with a small 
consumption current. 

2) Most of pickup servo systems can be realized only 
with this IC using DIPS 42 pins, bringing significant 
effect of reducing number of devices, making the 
size smaller, reducing cost and improving reliability. 

3) The IC is applicable to the servo for CD-ROM and 
other optical disc as well as CD player. 

• ~fll•:t)!ig]/Dimensions (Unit : mm) 

826 RD Nm 
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'.t - 7-< '.t 1'I IC/I Cs for Audio Applications 

OMO OM- DMl FZC FPO FPI FE FRF HF DET ED2 ED I 

FRF Comparator 

Tracking Control Swich 

Tracking Drive Limiter 

• ~Mfil:*::iE:*!/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~i.!i!".lt/l: Vee/VEE ±8 v 

rt~tw9': pd * 700 mW 

ibi'F£Ji~OO Topr - 25-+ 75 oc 

1*1'¥£Ji~OO Tstg -55-+ 125 oc 

* Ta=25°eP.1J:l'(i!'lll9~1;!!~';f:, 1°e,~-:Jl!4mWilt!;, iil'lll~iii!~EE,;f:±5.5VP.1 

T~tft!!!!i,:l'T, 

naNm 

BA6353S 

FB HF HN BO AC 

Focus Error Amp 

Tracking Pre Amp 
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'1" - 7• -r '1" 1'I IC/ICs for Audio Applications BA6353S 

• :t1M.@llJfl:*ff/Recommended Operating Conditions 

Parameter Symbol Min. Typ. Max. Unit 

tif'F'!lti!i!\ill:E£ 
Vee 4.5 - 7.5 v 

VEE -4.5 - -7.5 v 

• 11Ulttr9~1i/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee/VEE=± 5V, J...1J =1kHz :iBiiJi I 

Parameter Symbol Min. Typ. Max. Unit Conditions Input Test Comment point 

~1~~~181J!tr~)JIE Ice - 11 17 mA - 11 

~ IEE - 12 18 mA - 12 -

HF J7/7"1:1l1Joill:E£ VHF 0.7 1.3 2.2 Vp-p 
f = 2MHz .iE~illi V1N = 10mVp-p -
A.1JI::. 1k Q<l)i;*;J$f!Uit E13 V4 

FOCUS ;t 7-1! ·:; t-?IE£ VFEO -0.5 2.3 4.3 v - V10 -

TRACKING ;t 7-1! ·:; I- 'II -

E£ VrEO -0.49 -0.09 0.19 v V1 

FRF:::J//~v-91.,~~' 
VthF 0.25 0.38 0.51 v Vs = Hi (!)~(!) V 4<l)'iltE£ Ea V4 CD 1i:Oi:E£ 

HFD :::J/Hv-9 [,~~' 
Tho 0.33 0.39 0.51 - f = 1 MHz .iE~iJli V1N = 10mVp-p 

Ea 4,V4 Cg) 
ii: V5 = Hi <l) TH P\¥(!) V 4 

FZC ::J/l~v-9 [,~~' 
VthC -0.25 -0.15 -0.09 v Vs= Hi <l)P\j<l) V7 'IRE£ Ea V7 Q) 

1itE£ 

TER :::J / H v - 9 [, ~ ~' 
VthR - 0.45 -0.10 0.25 v E2 t ~it[, V2"/f Low 1::. t.i: -:d~ P\¥ 

E2 Va ® 1i>i:E£ <l) Va 

FOCUS OFF ilR.;iit$ ATTFQF 24 33 - dB V1N = 1 OmVp-p, E4 = OV-+ 5V ea 5 @ 

TRACKING SW iii! ;lit$ 
ATTTOF1 39 53 - dB 

V1N = 10mVp-p, 11pin t OV -+ 
@ 

1 5V(SW4) 
e2 a 

TRACKING SW ii!\ ;lit $ 
ATTroF2 2.2 4.5 6.9 dB 

V1N = 10mVp-p, 10pin t OV -+ <J) 
2 5V(SW3) e2 a 

TRACKING SW iJi\ ;lit $ 
ATTroFa 22 28 35 dB 

V1N = 10mVp-p, 9pin t OV -+ 
® 

3 5V(SW2) 
e2 a 

TRACKING SW iii! ;lit$ 
ATTrOF4 42 53 - dB V1N=10mVp-p, E1 = OV-+± 1V ® 

4 
e2 a 

DM J7/7"1:1l1JTIE£ Vo 0.85 1.00 1.15 Vrms V1N = 1Vrms e4 7 -

FEM J7/7"1:1l1Ji1E£ VFE 0.85 1.00 1.15 Vrms V1N = 1Vrms e1 1 -

FOCUS "if-7\i:E£ VFs -1.11 -0.85 -0.59 v E4=5V E4 V10 -

FOCUS l:ll1J'!IE£ VFOO 0.5 0.85 1.10 Vrms V1N = 0.5mVrms E13 6 -

TRACKING l:ll1J1111: Vroo 1.16 1.65 2.15 VP-P V1N = 5mVp-p e2 2 -

FOCUS "if - 7 :t 7 -I! ·:; 
VFSO -40 0 40 mV E4= 5V ~Hiflti'it 2k o E4 V10 -

1-illl: 

TRACKING PRI .7.Jv-v 
A1J; 1.ilf~illi V1N =± 3Vp-p 

Ts 0.15 - - V/us Rg=500, f=1kHz, :iLtTIJ es T1 ® _,.. 
SR 

TRACKING 1'"711~-7.. 
A1J; 1.ilf~iJli V1N =± 3Vp-p 

Tos 0.15 - - V/us Rg=500, f=1kHz, :iLtTIJ ea T2 @ 
Jv-v-t-

SR 

828 RDNln 



;t - :;:-· -1 ;t Jill IC/ICs for Audio Applications BA6353S 

fil/.PJHi~ Jjlj 13 ~ .IE. fill. PJl 

CD FRF :J :.d~ v - :$1 FRF :J /Hv-:$1 l' VHF TOP t 0.09 x Vee I !I:~[, l~'* 't 0 

t, 8 ~ 'iinU:E VHF TOP; HF i~~O) I-·:; /I /r{O-/O)tJ3: 

(VthF) 
30pin (FRF) 

VHF TOP> 0.09 x Vee Hi 

VHF TOP> 0.09 x Vee Low 

® HFD:J/Hv-:$1 HF l"O ·:; /:J /Hv-:$11' VHF BTMC 0.6 X VHF TOP l!t~ [, 'l~':lo To 

[, 8 ~'iii VHF ET; HF f~~O);j\' I- .l..I /r{O -/O)l!;J3: 

(Tho) 
29pin (HF DET 

VHF BTM < 0.6 X VHF TOP Hi 

VHF BTM > 0.6 X VHF TOP Low 

E----J 
5V 

v,-C GND 
f=1MHz 

~-j_ 
Th0=(v,-~)/(v,+~) 

' - --- v 

V 4•V4 
--r v: 

- - - - - - - - - - - - - - - -GND 

@ FZC :J//~v-:$1 7 ::t-11 A itO 7 07..7'177 :$ll' VFE t 0.03 x VEE l!t~ t,n 1 :lo't 0 

[, 8 ~ 'iifi1i!:B: VFE ; 7 ::t -11 7.. I 7 -f~~O)'ifi:J3: 

(V1he) 
34pin (FZC) 

VFE > 0.03 X VEE Hi 

VFE < 0.03 X VEE Low 

@ TER :J /I~ v - :$1 i- 7 ·:; ~;,.1'-tto 7 07..7'77 :$ll' VTE t ov l!t~ t,n':lo't o 

[, 8 ~ 'iifi•s: Vn;l-7~~/1°I7-M~O)~J3: 

(VthR) 
14pin (TER) 

VTE > OV Hi 

VTE < OV Low 

@ FOCUS OFF iJt ft 7 ::t -117..JL--7'1-llJ.Q t 80)7' ·:; 'T:'f..- I- v-"JL-l', IC i;ll'ill!O) l-7/:l7..:$1 ONti:f'it,;:J:: 

$ -::i'l*ll::~n:lo'to ONtil'itlH-:.J29Q 

(ATTFQF) ( illlll::@i31i1JO)Jl::~:& rf~B:iifi) 

@ TRACKING SW iJt l-7~~;,.1'~-:tlilJ.Qt80)7'~7:'f..-l-v«~l'. IC i;\l$0) I- 7 /:l7.. :$1 ON li:f'it';: 

~$ 1 . J::-::i'l*J:E:~n:lo'to ONtil'itlit825QTyp. 

(ATTTOF 1) ( i!IUJ:E:lali3fi110)Jl::~:& rf'ifi:l±iifi) 
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'1" - 7-' -f '1" JR IC/ICs for Audio Applications BA6353S 

(J) TRACKING SW iii 1-7 ·y:\'-/?f~. 1-7 ·y:\'-/?lf-f /~_ttj.Q11;¥1:'(fffl t,, 7'·:17-:'<-- H,.,A;'JL-t;t IC ~$0) 

~$ 2 18k0Typ.O)A;'-.Aff:t:it1'*:iE~tt:l:9o 

(ATTTQF 2) 

~$ 4 

(ATTTQF 4) 

TRACKING PRI 

.AJL--v- t

(TsRl 

@ TRACKING F 7 f il!U:iE~i* 

i\-.AJL--v- t-

j~IJ'.lt~1'f 

85 -~-~:~kHz 

e, --J;~Ln_o _____ GND w µ ~ f=lkHz 
I I I I 
I t t. --.. 

'I ' 
V1,T2 - - ·- - ;.. -t - ·~- - - GND 

' I ' 

\ .. : ... - . ,./ 

830 naNrn 

v 3-3 

f=lkHz 
(DATTTOF4-1 =201og((v,_,)/(v,_,)) 
@A TTTOF 4-2 =201og(( v,_, )/(v ,_,)) 
ATTTOFi;J:(Dxt;J:®Ol'l'~ l'il 

T .. =t 
I 

+2V 
----GND 
-2V 

_4 
TosR-T; 



'1" - 7 ~ '1" JI IC/ICs for Audio Applications BA6353S 

• f!JIU:.0>$.i:ii 

(1) RiJJ.llBJl&li!ill:l!J Vt'O>;i:ii 

~.m1BJ1&~0>WH;tffti!@9"" ~ t °' tiifa (.,-rs •J * 9 tf, 

.::'f!ffl~A~?-CUT~~~l.,:l:l.,~$.i:·$~1t~. ~ 

s 1:!M'tt0>.::'iifiEl+-st1:JH1.' :!: 9 o -tO>fl!!, 9H'1"1t1Bli3 

:lE:fi:Hl:SI! (., T .::'f!ffll:t.;:9 t ~ t.t, D!M=ttO>ht.i: Sf, 

~ilt!M'ttt*~9H'1'1t~-stiHf~1H± IC (1)1{7·;.i~~I~ 

JI l.,T, +-stt.i:'°'--:J/ I Jt T~:lE: (., T < t.: ~ l.'o :!: t.:, 
!M'if4til:OO (., * (., T t.t~tll' t.t+-stt.i:WfiE1fl' ~-cs IJ * 

-t!'/vO)l'.::'7~< t.:~l.'o 

(2) ~1-;flt~ftO)~~ 

~ffll§Ji!~O> *~Pl1-tltT AM1H-tlt*T-1:-:>1.'T l;t t:"·.:; 

? J7 ·.:; :t tO>OO~l'~:lE: (.,f.i:lt ti.lit.;: I) :1:-tt /t,O)l'' ~~ 

P~l:t.t~·f:lE:fi:O>~t-ilt:>&i1.'l.'t.: (., :1:9 o 

(3J :YCl:::"'Y ?7 ·:r :t1:::J: 9-&1ilrfn1:::?1. 'Z 

*~ftl.t.1:, ~10%0>~00l'~~l'~:l:9o 

(4) I- 7 'Y :\'/?iiC? CAT-1' 7? 111:::?1.'"'C 

C:: 0) :::i;.... If v-11 l;t, / 1' A'l:~1.' t.: ~~ib1'f (., t.:tl*I: 

t-tt-;f- IC 0>n"'1a~I~ s t.i:l.'J::? 1:9 9 t.:~1:, 9f. 
1'1"1t0) ~ .:i. - 1-ffl I- 7/-:JA11 i~ffll§Ji!f§~O)J::? l:.t:>~ 

I.'< t.:~l.'o 

(5J -t?·.:; i-1~11-::..-v-<7? 1-0>$.i:S: 

BA6353S l;t J7 T CJ 7 IC l' 9 t.J• S, 7 -f -;.i 11 JL- IC O>°lijjj! 

71'/, GND71'/t~~1'/l:::",1f/Alt~:l:9t 

.iEmt.i: Eye Pattern t.Jf~S tl.t.i: < t.i: I) :1:9 o 

:l:t.:, 7;t l-1f1':;f- l"t.J•SO>~*lRl;t 10cm.1.lll~t (.,, 

J...:h~I: l;t ~-JL- l"fflO>Jf9-/ ii. ':tl.9ttt1:, 7'? 

'1- .:i.I-110>-Fa~, 'E-11(1)~ilJfa~tJ> St l' ~ 9 t.:1t• 

9 J::? I:(., T < t.: ~ 1. 'o 

(6) 1-7·.:;:\'/7~7/:tl:::?l.''t' 

"7 ·.:.i ~;....7:t•J 7;....:tau: "7 ·;.t ~;....71"71' 7·7;....:t 

l;t'f:2:i!"- -:J/t.J>'1-'f.i:I. 't.:~. lf11-/t.;:~1:J:: 9~t!Jil: 

l;t)i;i; (., T < t.: ~ 1. 'o 

m 7;t-~A/V7/:1tl-7'Y:\'/7~~(~~7 
1' :17 ::.-:tc::: ?1., -r 
7;t-nA:tVJ7;....:tau:r-7'Y~;....71~<&1"71':t 

J7;.... :tl;t.U: ~ TtJqJ O>AJL-- v- "t.Jf 0.015V/ I.Is -

0.04V/ 1.1 s l'9 o & J7 /:tl:s1.' T!M'l:~1. 'lilidifi:Ji!G-$3- I 

*t;Fa~lti.Ptl.9tl*t.t~• l.,T~~ l.,T < t.: ~l.'o 

(8) A I- 'Y:f'E- ~O>MRi 

35pin 0)/\ 1', a -(1) ::J:;.... I- CJ -JL-l' t.t, "7 ;t - n A it 

-;f-~-:tON0)~~~"7;t-nA-tt-;f-~-:t 

O~l'7;t-nAi:t-'1-~U"O>=-=>O>'E-l"M~tt.;: 

?tl.':1:9o C::C::l:7;t-nA-tt-;f-JL--/OFF t7;t 

-nAit-7-t l.,Tl.'t.i:l.'A I- ·;1/'E- l"t.Jf~·~t.i:tl*, 

~ffl@i&~l:-t O>-W~ I~(.,:!: 9 o 

(9) ~ ~7{ :17/:10>11" -<-T~ ·;r? v/$il:::?l.'"'C 

7-<-1" 1"71':17'/:t, l-7·;r~/71"71'77'/:t, 

7;t-nA~71'7J7/~ T-fA?~71'77'/:tl'm 

~0)1f 1'T ~ ·.:;? v/-:JJ:: I) t t? tl1;;1.'1f 1'T~ ·.:;? v 

/-:Jt.J"~·~t.i: t ~ t.tlf 1';.... 7' ·.:; :t 1"71' 1{-11-;tlt T < t.: 
~l.\o 

(10) 35pin O>lf:l'it • ~#ltl:::?l.''t' 

i;t-;f, IC ;/J> s O)flilJflllra~ I 35pin l'? It* 9 t.Jf, c:: O)Yi/j 

T-0>9H'1'1H!ftitfiU:J::? T 7 ;t-n A -tt-7-00~#.l~S::t.Jf 

~ft(.,:1:9oJ7?'1-.:i.I-11~~~*;b-ttT7;t-nAit 

-7-~~7;t-nA-:J~A"*1';....r-1~~99J::?~m 

tit1i l!JiA l' < t.: ~I. 'o 

(11) IC O>JQ!illiltEIJ1Jll11.EE 

IC li.ml'l*'l:L,:1:9t~~)Jfft.Jf)JfftJ. IC Ul(:f.IL,:1:9o <ti 
<'nt.::')i;i;<t.:~1.'o *t.:, Vee, VeeO>~S::t:lE:~ 

i*il'&Yili-T-l;t Vee J:: IJ t~l.'~S::l:t.;: s t.i:l.'J::? 1: (.,T 

< t.: ~ 1. 'o ~mih1'f-\">ill:t.IO>mtl;§ t t.;: •J * 9 a 
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* ...- 7'"' * 1'J IC/ICs for Audio Applications BA6353S 

• ill~~@l&~/Test Circuit 
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'.t - 7• 1' '.t lft IC/ICs for Audio Applications 

• ft~~tt 
yl;j fIB :it "' )" / :1 <7)!1;\:tt ( ~~1ili ) 

,\:IJ:t7t·;~ ktJt~17':J.. :J..Jv-v- HV/µs) fr 
~C!-5 7':,... :1:8f,J; 

~EE(mV) ~)Jl((µA) .il:J: IJ .il:l' IJ (MHz) 

A 1 HF7'/:1 (HF-A1) 3.0 0.8 

A 2 HF 7' / 7" ( HF-A2) 3.0 0.8 

A 3 HF 7' / 7" ( HF-A3) 3.0 - 17.5 15.0 

A4 7;t-1J':J..I7-7'/:1 3.0 - 28 28 

A 5 7 ;t -1J ':J.. 7" 1J 7'/:1 3.0 0.15 1.75 0.02 3 

A 6 7;t-1J':J.. 1"7177'/:1 3.0 0.30 3.0 0.08 0.4 

A 7 7'1 ':J..? r:·71 ·f7'/:1 3.0 0.06 0.03 0.025 3 

A 8 t-7·;;~/?I7-7'/:1 3.0 0.30 15 7.5 10 

A 9 t- 7 ·;; ~ / ~f:;f IJ J'// 3.0 0.30 15 0.54 6 

A10 t-7 ·;;~/? 1''717'7'/:1 3.0 0.30 20 0.6 10 

A11 71- F F71:f7'/:1 3.0 0.17 2 0.02 4 

t!:EE (mV) (µA) (mV) (mA) 

C1 HFDET:l/Hv-:$1 3.0 0.35 - 12 0 

s.o 0.35 -13 0 

3.0 0.35 10 0 

3.0 3.5 - 0.56 0 

3.0 

Hl.A/J~ill! LOW .A/J~)Jlf 
~C!-5 t!:'f":J..1 ·;;7<1.>:8f,J; 

(mA) (II A) 

S1 7 ;t -7.7':J..-if-;J{;f7':J..1·;;7 1.8 1.0 

S2 t-7 ·;;~;....?:i:,... t-Cl-Jv":J.. 1 ·;;7 0.7 0 

S3 t-7 ·;;~;....?:i:,... t-o-Jv':J.. 1 ·;;7 0.7 0 

S4 t-7 ·;; ~/?:i/ t-Cl-lv':J.. 1·;;7 0.7 0 

RD Nm 

BA6353S 

SVR CMR iii*tll:IJ~EE l!ii~~mrim 

( µV/V) (dB) + - (dB) 

30 3.8 -1.6 

30 4.0 -1.4 

30 3.6 -4.5 

30 3.8 -4.5 60 

30 90 3,8 -4.5 60 

30 90 3.8 -3.2 60 

30 - 3.5 -4.5 60 

30 90 3.5 -4.5 60 

30 90 3.6 -4.5 60 

t±JM: 1ook QO)itfJtl'/lv7' ·; / 
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c 
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BA301 iflJD/IJ J7// 
General-Purpose Preamplifier 

• 9'1-M-tii!m/Dimensions (Unit: mm) 

BA30HI:, iliill::tttl!il'IH .I I)"./ ''J? "':/') 7' /:17!9 0 SIP 

7pint:jltjclf).:, ttt.:, 6-20V(l)J.l;;~'ibf'F11ii!i\~l±~ftfl7!1'f 

ffl 7! ~ .Q ~ifilH~. 11Utit(l) IC<! 9 o 

The BA301 is a monolithic IC for preamplification. 

•lfif:l!l: 

llilJ II:D tell· IIJI a:n·. IIlJ IIII I 

•Features 

BA301 

--ll.-
0.3 

1) ibf'F~i!i\~l±ie:ftfl;IJ"6-20VC:J1;;~' 0 1) Power supply with wide working voltage range. 

2) m!l9liMUm;1Jf~~ 'a 2) High open-loop gaim . 

3) ~~~,:•~'~$7!ifi>.Qo 
3) Extremely low distortion. 
4) Low noise. 

4) Uit7!ifi>.Qo 5) High input impedance and low output impedance. 

~~A~1/~-§/A, eW~1/~-§/A7!ili>.Qo 

6) )iljtf~)jff;l)f~f,t~\o 

•m~ 

:h-A7v::t 

7-:tv:::i-§ 

• ~ISl9Jilj1Jil!m/Circuit Diagram 

OUTPUT1 

INPUT 2 

6) Low current dissipation. 

• Applications 

Car stereos 
Tape recorders 

.---.-----1:J'.7 v cc 

----06 OUTPUT2 

6.8k0 

.__ ___ ...._+----<1>----04GND 

5 NFB2 

RDNm 835 

I 
I 
il1i 



~ - 7-' '( ~JI IC/ICs for Audio Applications BA301 

i ~M•*~~/ Absolute MaXl1'11ul'l1 Ratings .(Ta=2st) 

Parameter Symbol Limits Unit 

~l!~JI: Vee 20 v 
ffg:l§:!k Pd 500* mW 

tii'F~ll~l!ll Topr -25-75 oc 

iiff:~ll~l!ll Tstg -55-125 oc 

• tl~tro~t!/Electrical Characteristics (Ta=25t, Vee =12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

1!!Ha~llll'iliii lo 0.9 1.5 2.3 mA - Fig.12 

mlliilill'ilJI:f1H~ Gvo 70 79 - dB V1N =-80dBm, f=1kHz Fig.12 

iii*i±11Jil!:JI: VoM 2.0 2.6 - v 1=1 kHz, THD=1.0% Fig.12 

~i!ii.L11ill~$ THD - 0.06 0.15 % f=1kHz, Voui=0.5Vrms Fig.12 

i±l 1J ~Ut'ilJI: VNo - 60 100 µVrms BW:30Hz - 20kHz Fig.12 

.A1Jf.!Hit R1N - 120 

i±11Jf!Uit RouT - 5 

• tl1ittro~t!dl!~/Electrical Characteristic Curves 

836 
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1' 

ii:* i±l 1J 'ill!: -11tl!J!llJ.±~11 
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_Lj 
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"' "' llI. 
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~ 
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... 

~ccJ2v 1 1 

Gv=34dB at 1 kHz -i 

200 

J 
:I. 

0 150 

~ 
uJ 
(/) 

0 100 
z 

~ 
~ 50 
0 

0 

NAB 
BW 30Hz-20kHz 

-20 a 20 40 Go so 100 120 140 

AMBIENT TEMPERATURE: Ta ("C) 

• iJllJ:IE'.IEll&~/Test Circuit 

S=Q)f;fitJv- 7' 

~?o-.::(l"Jv-7' 

• IEll&ICJlltO)ilt~ 

~ 

200k0 

150k0 

BA3010)~1ilfil§l~,;1:., Fig.13L:7r-9 J:? fJ. 2 f'iiiUM§~O) 

~JllttfJ?T~ij, WBO)~miL~, RBO)~·i~& 

1'~.QJ:?I:, WBO)~fiiH.tUJii;>H-tLtt t.,n,;t9o 

2BEI ,;1:., ~ - 1J / t- /tlllltt t.,, A.1J1 / t::"-$1"/.:<.I 

L 'f, :fBBO)flJt~ i L tfn' ;t 9 o ;t t.: t±l :h ': ,;1:., 1 :::i 7 

1-lf~H-0)1/t::"-1f/.:<.1lffl:J:.Q 1) = 7' 1) T 1 O)J!dl:; 

·~*t:l:J]JO).TIW~.Q~~. I!~~*Cl71BttT 

~'*9 0 

CD 
3 

Fig.12 
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~ - 7-< ~If.I IC/ICs for Audio Applications BA301 

• l(;Jf.lf§lj/ Application Example 

+ 
C, 10µ F 

• liCiml81mO)?i-f1ilfl8/iO)~IJ.EI 

c 1 : }.. tJ tJ ") 7' I) /? :J / 7 /-if 

A3 lOkn 

R4 6.Bkn 

4.7 µF :lftlt~1~C'9 0 ;:_ 0)'.@.,;1:~;JU~J...P;¥0).li:J::. IJP;¥ 

ra9t~f;j'i:lf<f.> I), fO)~f;j'i,j:Fig.150)J: ") t:.fJ: I) ;1:9 0 '.@ 

Iif1j\~ < 1 µni&t:.t.i:~ t, ~-:t~J...Pi¥0)~iJii§f:l.f:* 

~<fJIJ;l:9o 

c 2 : 1:iH~HiliiHll ::i :..- 7 :..- -if 

-~~M9~~~&fJ::.~~~~a:ita:ic:9a 

C3: 1~1'1~.A:::i/7/-lf 

IC 1*1$0) Q3 O)I ~ '') 9f~m~ 82 n t O)Pi¥~#&C'1!i~ 
[., \"> l!flij~])J.ll#&:IJ'*;I: I) ;!: 9 o Z. 0) :J / 7/ -if';!: 10 µ FJ,jJ::. 

:IJ'tlt~1~C'9 o C3,:.J: ~ ~)J.ll#&~~tta:i~11::f Fig.16':.~ 

L,;1:9o 

=M~M~a:i7'~r:..-7'a:i•~. tnMa:i~•~0a:i~~7' 

R., 2.2kn 

Re 1 OOkO 

lOµF 

Jv):l:J...t:.Mt.,, llffi:*:1*:1J'1J,~<. ~;~71Jv'.>1:1J'+'1-C't.i: 

L 1 C, /\hi§-fft9~Z.C::IJ"<f.>IJ;l:9 0 7' 1)7/"J'A.O)ff:I: 

*S~im\:IJ''1~2$.ltO)CR7 1Jv9 a:i•~ t;t, fnf~::i v '7 9 t:. 

R3, Csa:i71Jv9fJ...nT<t~~L'a z.nt:.J:-::i .. 0~20 

dBi) ·"J7'Jvl!ffi$;$:1J''ft;JJ::.L,;1:9o 

R2: :fnMa:itajiijf~:t!L 

Z. O)j~:tfL1~t:. J: IJ:fDf.itO) I- 7 / :.i' .A 9 O):J v '7 9 ~mE:IJ'' 

**'a9o 
Vcc=12VO) t ~, 200kOitili:C':fDf.itO) t- 7 / :.i'.A 9 a:i• 

i§f:IJ''lfi<1j\ t fJ: ~ :J v '7 9 ~;Mt:.~~~C' ~ ;!: 9 0 

R4, Rs, Cs : 1' :J 71' -tf~-T 

4.8cm/s0)7-7't..-- ::i - 9~~fflO)~#&t:. fJ:-::i l' L' ;!: 9 0 

~J.±flH~t;!:ICi*i$0)j~:tfL1800 t O)J:l::.XC'** I);!: 9 0 

• l(;ffll81m0)11~t(:J!Jiit.!tltll*i/Electrical Characteristic Curves for Application Circuit 

uJ 
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BA311 ~ifl±7° 1J 7// 
High Voltage Preamplifier 

e 91-~-f"~~/Dimensions (Unit: mm) 

BA31 HJ:, i\1iiitEE"'E .I')'./ ''J? / ') T//7!9 0 SIP7pin 

':~60 S ;ft, 20-42VO)U.~ 'ihf'F~~~J±!B~C'f~fflilJljg 

t.i:i\1iiflH~. 1tH'£-MO)IC7!9 a 

The BA311 is a monolithic IC for high voltage preampli
fication. 

·~-& 

·1 

llIII a:n III! III] LCD IIIl ([]]I 

e Features 

BA311 

-11-
0.3 

1) ibf'F~)Mi~J±!B~tf20-42V C:U.~ ' 0 1 ) Power supply with wide working voltage range 

2) OOIBliMIJ1~tfi\1ii~ 'a 
3) '11=~':1tt~'~$NH>a 

4l1Ml-M7!'11>.Qa 
~-A~~/~-~/A, tlli~~/~-~/AC'~~o 

6) )111-~mf;lfj,'f.i:"~\o 

•m~ 

A7v::t 

7-/v::::i-~ 

7 ::;·;it 

• ~Bt!IBllHl~~/Circuit Diagram 

I 

OUTPUT1 

O, 

--K 
~O, INPUT 2 

NFB1 3 n-

~ 

l 
l 

1 

(20- 42V). 

2) High open-loop gain. 

3) Extremely low dis,tortion. 
4) Low noise. 
5) High input impedance and low output impedance. 
6) Low current dissipation. 

• Applications 

Stereos 
Tape recorders 
Radios 

7 Vee 

~ 

t-, O, 

\,'c 

IOkO c 
? :il 

6 OUTPUT2 

t-------0 s NF B 2 

~ 

4 GND 

840 ftDNm 
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• teM:lil*lE:~/Absolute Maximum Ratings (Ta=25'c) 

Parameter Symbol Limits Unit 

llti.U[JX Vee 42 v 

f-F!gtil~ Pct 550* mW 

IM'Fi.i.lflmWI Topr -25-75 ·c 
fi:ffiillflmWI Tstg -55-125 ·c 

• 'IUitr:!Mtt/Electrical Characteristics (Ta=25'c, Vee =35V, f=1kHz, R L =47kQ) 

Parameter Symbol Min. Typ. 

;JIEJ~ta::;i;um Gvo 82 90 

A*:±l:h'llm: VoM 7.5 9.0 

111\i~-!} iey 'iltill! lo - 3.5 

:±l:1J~i''ilt13:: VNO - 100 

i::~~ilt:m:$ THO - 0.03 

J..:1JlU1i: R1N - 130 

:±l :1Jjff#i: RouT - 12 

• tljttr:JMt!tllll*.l/Electrical Characteristic Curves 

I 
t-++tttttt---1-tffiffit--+-tt-Htttt-+J++tt~ 

iii I OOrt-tttttttt-t-tttttttt-t+H-ltltt-+H+tltH--++-l+l#ll-+-fttttlll--++++llllll-f+++lllll 
:>!. H 

~ 90 r:+rn11J=1+1+11m=~1:;~;1~U1=tttiw~tmt::w1ttttm 
z 801-+t+m~-t-++t+tttt-hl'H-ltltt-+HHtllf--++~~~~ 
~ ~ 
w70t-+t-Httlll--+t+C~·~Y-ttttttll--Httllffi--+-t++l!ll!-++l1'Wll-+++liflll--l..Uilllll 
~ 
~60f-+tttt1tlr-'-ttl'it+ll--H+Htllt--++H-IJHf-Hffi~.~',1-+µ,+++11+--1-+l-lll!ll-4-'+l+l!I! 
~0> sol-+++Wlhl:ill'++ililllf-++l-t1llll-...J+fllllli-l-ll~lllw·1--1-l+ltlll--+..J.llllllf.-.J-l-l1~U 
..J
o fVl i · 1 fl[ 1 1 I 

j_ ': : 
~ 40H-ttttttit-<-+tjji'tr--'-tttttttr+1 ttttlllt-H1 ~Mt-+tttttl!'--t-++t+tttt-r-tlttttl 

~ 301-+fttttl!i-++-+++++1 ~' ~·+HJ1111-j4++Jlllf-H++llltt-++11.flill-+++llllll-·+-4+lllll 
1 ' .l l I 

, I lili 1 1 ' 
10 100 1k 10k 

FREQUENCY: I (Hz) 

SUPPLY VOLT AGE: Vee (VJ 

100k 

Fig.3 ;JIEJ~~ll:flH~ 

1!!\f~-l}ffif~ili!-~iW.11!:1.Hiftt 
~*:±l::IJ~JX 

Max. 

-
-

-

150 
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-

-
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dB 

Vrms 

mA 
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RD Nm 

Conditions Test Circuit 

- Fig.6 

THD=0.1%, RIAA Fig.8 

- Fig.6 

Rg =2.2kQ,RIAA Fig.? 

Vo =5Vrms, RIAA Fig.8 

Gvc=40dB, RIAA Fig.8 

Gve=40dB, RIAA Fig.8 

~ 
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I . .,.\ 

~1 ill Fl ,. t-
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.. +-

± 1:1/1 '-I 
J + 
.. i.. .J1c b 
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~ 
~ 10 .... 
z 
Q .... 
a: 
0 .... 
!!l 
0 

Q 
z 
~ 
a: 
~ 0. 
_J 

~ 
0 .... 

1 

Vo~~lvrms 
llvour 

2Vrms 

' 
Vour 
=·1Vrms 
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ti-· 

lk 10k 100k 
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Fig.5 ~$-~illift1M1 (RIAA40d8) 

• lil~IBllHl/Test Circuit 

3 .3µF 

- + 

lOOµF -

Vee 

------~ 

s 
N 

N 

~'Vv.---05 

150kn + 
lOOµF 

4 

Fig.6 

4 

Fig.7 

•·1m1&1ht©it1J.1· 
BA3110)~filli@i&t;t, ffil$@i&tf4~jgll;::ff-"f J:? t.;: 2~ 

iiiiaffi~©ta~t t.;:-:> "t"l.'-:f:T o ?11~© t-7;....~.A?1;1:, 

11Uli1f1tl l;t ti•7.> f;; ~ia&~ita©~t.;:1, '11U1li1fI,H'f'I= €> 

ti. -C J:>IJ, ~iil.I:"t'©f~flitU~~7.>~lfii~:lE:1tM:E!ti"t.;: 

~ti.-r1.'-:l:To -:t:t.:, ?JJ~©'liE£flJ~IJ:Jf, 2~§~.ll!l 

©*lti1fO)~lfl t.;: < Tf;;~t;::, ;jt}J~O)~f.i:ti#LH'i·f.Ht 

t ~' 470k Q 0) t ~ t;:: ;jt}J~O)-i1f1Jfjl1j\ t t.;: Q :J v? ~ 

~)Jl(1;::t.;:-:>"t"l.'-:f:To 

(R g =2.2 k Q, Vcc=35V) 

2~EIUA~1/~-§;.....Af~~ ;jt}J~O)~~IT~t.;: 

1.'t.:~1;::, §- 'J;.... 1-;....m~t ~n,-:i:-r 0 ?JJ~0)1~1 J" 

.A Ii, 2pln-5pinf!ll©~H;fttti#tl;::J: IJ jii)Jl(~Jll fJ•tt, 

iJJ1'i=F.i\O)~:lE:1t I l;t ti•-:> -r 1.' 3: To 

6 
lOµF 

+ -

47kn 

0.017µF 0.0042µF 
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Vee 

• JiC>Jij9'J/ Application Example 

180kD 18kD 

0 .017 µF 0 .0042µF 

s, 

1 OOµF -

Fig.8 

l 80k0: 18kfl 

~----+----- Vee 
35V 

R4 180k0: Rs 18k0: 

RDNm 

OUTPUT 

c: 
0 
0 

BA311 

I 
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*-7 <f *JO IC/ICs for Audio Applications BA3112/BA3113/BA3114/BA3116 

·a-A31--1--21BA3_f_1.3 
BA3114/BA3116 

BA3112/BA3113/BA3114/BA3116 lj:, 7 .Y :it :h i? ·;.i I- t.I: E (!) 7 

7 ·;.i I- 7' ;..-/J~H:::lll~ ld.: 7' .:i. 7' J1'71 /7' ·;1 /T!"t o fiiliSt!!tit 

!-l*IMVn'9t.:cllJ, 91-1'Ht$.H.1i::P-t.I:<, 1t9-/tt~'b3~ 

/, 1::: f.j: IJ * T 0 10dB, 15dB,' 20dB, 30dB (!) 4 91/<l)Jf1 ;..- a
mt Vn'li:T(l)T!, l§li&l:::*o-tt-r ;:''Uffll'i! ll:To 

The BA3112/BA3113/BA3114/BA3116 are dual line 

amplifiers developed for ~iat amplification of radio cas

sette tape recorders, etc. 

•M-ft 
1) J!Jim:~~ttff31Z:t!lC' <IH> o 

2) 27· "I" ;....;iui,i;l;JjiO)f.:iV), iMHtffRJli~o 

3) ~iS~i#tt i;l;Jil ~ n '?if.: iV), 91-#ttl'llS~ff~t.n 'o 
4) iffii-T "I" /;f..Jj,O)'f1 /0)1~7"J :\=-ff~f,,:1,\0 

5)10dB, 15dB, 20d8, 30d80)491/0)'f-(/C'-:/IJ 

-A'1ttl~h"'('l,\.Qo 

•m~ 
7 :~ht :t.J -t? ·:; 1-

:t.J - A 7" v ::!t 

• /CJ ':I?~ 11''f7 A/Block Diagram 

}Jf.JH-T 1 ''J7Jf;7 '( > J1/7° 
Multi-Purpose Dual Line 
Preamplifier 

e *~-tl*18J/Dlrnenslons (Unit : mm) 

JL 
0.3 

•Features 

1) Flat frequency characteristics. 
2) Easy to make compact due to built-in 2 channels. 
3) Small number of external components, due to built-in 

feedback resistance. 
4) Uniform gains of both channels. 

5) Serial gains of 4 types of 1 OdB, 15dB, 20dB, 30dB. 

• Applications 

Radio cassette tape recorders 
Car stereo players 

BA3112 
BA3113 
BA3114 
BA3116 
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~ -7 -f ·~}ti IC/ICs for Audio Applications BA3112/BA3113/BA3114/BA3116 

• ~Mll:k:iE:*ft/Absolute Maximum Ratings (Ta=2s·c) 

Parameter Symbol Limits Unit 

tif.tEE Vee 18 v 

irf~tft!i<: pd 550* mW 

lbi'Fi:.Jllallll Topr -20-70 ·c 
iW-f.fi:.Jliellll Tstg -55-125 ·c 

e 11:~11lfl:*#/Recommended Operating Conditions ( Ta=25.C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

Vee 6 16 v 

• 11ttr:J!Mtt/Electrical Characteristics (Unless Otherwise noted, Ta=25"c, Vee =SV) 

Parameter Symbol Min. Typ. 

JllH1§:-IS-11Mlt)JI{ lo 0.6 2.4 

Jii:;i;:t±l:t:JtEE VoM 1.4 1.8 

+ i' ;.,*1vr~i CT 55 65 7CJ.At--7 

:i::~~)J1li[$ THD - 0.o? 

BA3112 

llflliil~t11m Gve 9.0 10.0 

t±l:tJ•-HtEE VNo - 23 

BA3113 

llflliil~t11m Gve 14.0 15.0 

t±l:t:J•-H"'IEE VNo - 40 

BA3114 

llflliil~flH~ Gve 19.0 20.0 

t±l:t:J•-H"'IEE VNo - 70 

BA3116 

llflliil~ftH~ Gve 28.5 29.5 

t±l:t:J•-H"'IEE VNo - 200 

e iJlg:iE:l§llHll/Test Circuit 

Max. 

4.0 

-
-

0.3 

11.0 

33 

16.0 

57 

21.0 

100 

30.5 

290 

BA3112 
BA3113 
BA3114 
BA3116 

Fig.1 

Unit 

mA 

Vrms 

dB 

% 

dB 

µVrms 

dB 

µVrms 

dB 

µ Vrms 

dB 

µ Vrms 

RD Nm 

Conditions 

V1N= 0 Vrms 

f=1kHz, THD=1% 

1=1kHz, Rg=10kQ 

VouT = 300mVrms 

VouT=-10dBm, f= 1kHz 

VtN = OVrms. Rg = 10kQ 
SPF= 20Hz - 20kHz 

VouT =- 10dBm, f = 1kHz 

VtN = OVrms. Rg = 10kQ 
SPF = 20Hz - 20kHz 

VouT=-10dBm, I= 1kHz 

VtN = OVrms. Rg = 10kQ 
SPF = 20Hz - 20kHz 

VouT =-10dBm, f = 1kHz 

VtN = OVrms. Rg = 10kQ 
SPF = 20Hz - 20kHz 

845 

I 



::t -7 '1 ::t»J IC/ICs .for Audio :Applications BA3112/BA3113/BA3114/BA3116 

· ·· e .COJDfl.I/ Applfcation Example 

2.2µF 
+ 

BA3406AL 
+ 

:L2µF 

e tl~ff.JM~dll-/Electrical Characteristic Curves 

846 

.... 
~ ~ <{ 
~ ~ 5 
1:": ?: 7. 

o.oe· Si~-~--.---,-----,--,,..---, 

I ~~w 
RL=lOkO 

0.05• 2 5 l---+---+---+---+---ir-----1 

_.l--:::: 
o.041 4 l--+v-,~--11-----1---:::::i.r-/=t7""~r--; 

··..-v 
0.03 31--+--::::*"""--+--+--r--; 

THO 

0.02 2J---+---+---+1-'--___ --+-1---==-f-----I 
~lo 

0.01 11----1----1---+---+----l----l 

0 0 0 l--_..L__.....L_,_.....J..._-.L---''--~ 
-50 -25 0 25 50 75 100 

AMBIENT TEMPERATURE: Ta (t) 

Flg.3 llfl~~-~ 

100 

90 

:i:iti1Plil1t~$- JI] !li.i:Jl~tt 
li*tl:l:htJ± 

~~;,,1~~0 

~ 80 
CD 

R,=10k0 
V =-30d8m 

E. 70 

b 60 

:i 50 

~ 40 

2 30 

~ 2 0 

10 
0 
10 100 1k 10k OOk 

FREQUENCY ; f (Hz) 

Fig.5 ~a.A 1--~~tt 

7 

HV 5600 
~~--.--'Wlr-OVcc 

+ 220µF 

1 

BA3112 
BA3113 
BA3114 
BA3116 

4 5 6 

Fig.2 

BA5408 

1.0 
Vee ~av 
RL 10k0 
0F=22µF ~ 0.5 

~ 
:Z 
Q 

' ' ' ' 
r·2 
c 0.1 
Q ~ 

'I.· i5 
::; 
~ 0.05 

~ 
~ '..l OkHz ,.-:i 

:c 
...J 

~ " l // 
~ f=lOOJ, f=lkHz 

WI l 
~ 0.02 

0.01 
0.1 0.2 0.5 1 

OUTPUT VOLTAGE: VOLrt(Vnnsl 

f=lkHz 
] 7 THD=1% 
"- l---+-+---4--t--+--j-RL=lOkO-

i!l Rg=lOkO 

?: 6 f---+-+----lr----t---t----t--t---j 
~ y 
~ s f---+--+--f-----t---t----t17----:rr--j 
g v 
~ 4~--+--+--f---+-~v"""?"t--r---1 

~ 3 l---+-+---lr---+-T~+----t--t----1 
~ y 
~ 21----+--+---+ ~l7'-Ft---t---t~-r--~ 

< l---+---j~L...+--+~+--+~t--~ ::; 1 .J7 

00L-2i.5-~5--7L.5-1~0-1~2.-5--'15-~17~.5~~ 
SUPPLY VOLTAGE:Vcc(V) 

RDNrn 

10 



~-7' 1' ~ Jl.l IC/ICs for Audio Applications 

V1N = OVrms 
--·-- -----j--RL~10k0 

< 
g51--~~1--~~1--~~1~~--1 

9 

ffi 5 
a: 
a: 
~ 41--~-~+--~~1--~~1--~--1 

() 

ffi 31--~~t--~~1--~~r-~--1 
~ 
~ 21--~~t--~-=i---,........-:-_~_+--1--~--i 

_c-- l 
f 

SUPPLY VOLTAGE:Vcc(V\ 

RDHRI 

BA3112/BA3113/BA3114/BA3116 

0 

w 

~ 3 

~ 

5 20 

~ 
0 
Cl. 
0 
3 1 
Cl 
w 

3 
0 

0 

0 
10 

Vce=BV 
R,=10k0 
R1 =10k0 
V00,=-10d8m 

OJM.116 ~ 

IIllIII 
WllJJ_ 
WllJJ_ 

1ffii114 

BMJ_13 
:::m.rm: 
jfil112 

lWill 
LWill 

.l.l.l.WJ. 
100 1k 10k 

FREQUENCY : f (Hz) 

Fig.8 ~JHIJ*-f.iliBlft~tt 

100k 
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'.I" - 7-< '.I" JIJ IC/ICs for Audio Applications BA3118L 

m.m 7 .i J7Jv7 .-r >7> 7° 
Dual Line Amplifier 

BA3118L It, 7:/::t:t.J-1:!·;1 I-, :f.J-A7v::t1J:c'0)77 

·;1 t- 7" :..- :1.l'f.H:ml~ ~ t.: 7.:z.7"'"71:..-7"> /T.' 9 o 

~i~U!.t:tit~l*ril vn '{> f.:/1), 9HtttgB~:ff1>1J: <' 1"'9 

-/~~H,~~1: 1j: I)* 9 0 

If 1 /~~tilJfigiel11Hi 6 -20dB T.', 6dB, 8dB, 10dB, 

10.9dB, 12.4dB, 13.4dB, 15.1dB, 16dB, 17.9dB, 20dB 0) 

10 ii I Jt;: ~lt.<E: (.' ~ ;!: 9 o Z.. 0) f.: i1J, iz ·;1 H: J:: {> f1&~) 1J: 

f- IJ ~ /?':ffilJfjg(.'9 o 

BA3118L is a dual line amplifier developed for the flat 
amplifier applicable to radio cassettes, car stereos, 
etc. 
With a feedback resistance built in, there are fewer 
number of externally connected devices, facilitating 
pattern design . 

• JM:& 
1) 9Httt:t!.t:tit1J: ~ T.' 6-20dB l*1 ~ ~* 2dB A 7 ·;1 :1<:·, 

10ii1n:mE:-r: ~ {> o 

2) 1t.t~$(.' iii>{> 0 

3) ?DA l--?4iJ1i::ff~~'o 

4) D-/ 1 A'T.'ili>{>o 

s) ~il.!l~4iJtt::tf:sizm -r: iii>{> o 

6) 2 7- ""\' / .:Z,. Ji-1*.rjlO) f.: /1Jt]\!,~\11~:ffEJfigo 

7) 9 'C/:IJ'f/-:J.:Z,.?°'/3/0)f.:/1) GND~0)/\'9-/ 

~nt:tJ~-~~ -r: iii>{> o 

8) ~~t!.t:tit~l*ril vn '{> t.:11J9Httt$~:ff1>1J:~ 'o 

9) falli'f- ""\' / .:Z,.J(,O)'f 1/O)/~7 ''J -!if- :IJ~''),' "f.t~ 'o 

• mlt 
:f.J-A7v::t 

7 ::J::t :t.J iz ';/ I-

• *~'1'~~/Dimensions (Unit : mm) 

2.8±0.1 

01.0 

1 3 5 7 9 11 13 15 17 

~ 
2 4 6 8 10 12 14 16 18 

•Features 

1) You can set in any of 10 values between 6 and 20 
dB in a maximum of 2 dB step, without resistance 
externally connected. 

2) Low distortion rate 

3) Good cross talk characteristics 
4) Low noise 
5) Flat frequency characteristics 
6) You can make the size smaller with 2 channels built 

in. 
7) You can design easily your pattern, e. g. GND be

cause of 9 pins not reguiring connections. 
8) The number of externally connected parts becomes 

smaller by means of a feedback resistance built in. 
9) There is less fluctuation between gains in both 

channels. 

• Applications 

Car stereo, radio cassette 

848 ftDNfR 



'!I"- .:p-f '!I" JR IC/ICs for Audio Applications 

• 7 Cl ·~ ? ~ 1"J7?7 .£../Block Diagram 

• ~Mfi7':~-l§/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~i!l!~EE Vee 18 v 
~iut1~ Pd· 400* mW 

lbi'F),\i\/liBllll Topr -25-+85 ·c 
fj:(.fjgJ.liBllll Tstg -55-+125 ·c 

* Ta=25"e P . .Ll:I~ 4mW/"e L'ff~ 

• :ti~llltF~#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4 16 v 

• 'CS!trt:J!M'tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=B.OV, f=1kHz, 
Gvc=20 dB) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

11!\i~~aii~illt lo - 3.8 5.6 mA V1N=OVrms 

Mllilll&~EEftH~ Gve 19 20 21 dB V1N=-20dBm, DIN AUDIO 

Jf.-*l±l:fl~EE VoM 1.1 1.9 - Vrms THD=1%, BPF400-30kHz 

~~jJi,1)~~$ THD - 0.017 0.15 % Vo=OdBm, RL=30kQ 

.A:fJ:IUUt!ii~EE VNIN - 1.1 2.1 µ Vrms V1N=OVrms• R9=0Q, DIN AUDIO 

71'/.t1i.-r.ll7c:J::z. t---7 CT - -92 -72 dB Vo=OdBm, RL=30kQ 

J...:fJ:tftbt RtN 30 45 60 kQ VtN=0.1Vrms 

IJ ·;; / Jv I) ;JI 7 ~ 3 / RR 35 44 - dB VRR=-20dBm, IRR=100Hz 

RD Nm 

BA3118L 

I 
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'.t - 7 'f '.t JiH IC/ICs for Audio Applications 

• iJllJ~IEllft~/Test Circuit 

Vee 

SW5 

0.22µ 
+ 

SW6 
ON o°GJ, 
ON OFF 

.>< 
0 

.>< 
0 

•-71' /~~/~?!-/~ 

1o 

CAI + 0 
22µ 0 

OA2 0 
22µ + 

0 

Fig.1 

0 

0 
0 

0 

0 

0 

01s 

Gvci =6d8 

lo 
0 

0 

OAl 
22µ 

OA2 
22µ 

0 

0 
01s 

G,06 = 13.4d8 

850 

OAl 
22µ 

OA2 
22µ 

1o 1o 
0 0 

0 0 
0 0 

0 + 081 OA1 + 0 
0 22µ 22µ 0 

0 0 

OA2 
0 22µ 

082 0 
22µ 0 0 0 

0 1s DJS 

Gv02=Sd8 G,03 =10d8 

10 0 10 
0 

0 
0 

0 
+ 

0 
0 

0 
0 

DJS OlS 

Gm= 15.1 dB Gm= 16dB 

RDNIR 

BA3118L 

~ 13 
1 2 3 4 5 6 7 8 

lo OFF OFF ON OFF OFF ON OFF ON 

Gvc OFF OFF OFF OFF ON OFF ON OFF 

VoM OFF OFF OFF OFF ON OFF ON OFF 

THO OFF OFF OFF OFF ON OFF ON OFF 

VNIN OFF OFF OFF OFF OFF G OFF G 

CT OFF OFF OFF OFF ON/OFF OFF/ON OFF/ON ON/OFF 

R1N OFF OFF OFF ON ON/OFF OFF OFF/ON OFF 

RR ON ON OFF OFF OFF ON OFF ON 

1o 1 0 
0 0 

0 0 
0 + 081 OA1 + 0 

0 22µ 22µ 0 

OA2 
22µ 

0 + 082 0 22µ 

DJS 01s 

Gm= 10.9d8 Gvcs= 12.4d8 

1 0 0 1 0 
0 

0 0 

+ 081 
22µ 

0 0 
01s 01s 

G,09 = 17.9d8' Gvc,,=20d8 



'1" - 7' 1' '1" Ill IC/ICs for Audio Applications 

• litJftiJJ/ Application Example 

Fig.2 

• 11~rr.J~t1d:bi$!/Electrical Characteristic Curves 

16 

<l'. 14 
E 

-5! 12 

~ 10 
w 
a: 
a: 
::J 
0 

8 

~ 6 
w 
0 

~ 4 
5 
0 

2 

0 
0 

V"=OVrms 

v 
k'.'.: 

2 
4 8 12 16 20 

SUPPLY VOLTAGE: Vee (V) 

naNm 

~ 16 

> 14 
> 

> 12 
w 

~ 10 

~ 8 

6 

4 

2 

BA3118L 

Fig.3 

I 

1=1 kHz 
THD=1% 
R, =30k!l 
G"=20d8 

17 
v 

_....p 
v 

v 
4 8 12 16 20 

SUPPLY VOLTAGE: Vee (V) 
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,j- - 7·~ '1" 1'I IC/ICs for Audio Applications 

Vcc-BV 
f=lkHz 
R,=30kO 

10 G,0 -20dB 

1.0 

o. 1 ii 
~ .,.,.,. 

0.0 1 ~ k'.'.'.'.'. 

~ 0.00 1 
-30 -20 -10 0 10 20 

OUTPUT VOLTAGE: Vo (dBm) 

852 RDNln 

BA3118L 

60 Vcc=BV 
f--lf--l-++l---f--l-++-t--f--1--1 Gvc = 20 dB 

c ~=30~ 

~ 120f--l.---+-++t--f--l-++-t--t-1-++-t--t--rtt1 

J 100t-1>---+-+++--t-1---H-+--t-1---H-+--+--r--M"1 

z ~Gvo-_-+_-_++++--+-++++--+--t-t-H 
~ 80 ...... _ 
w ~. l--t-1-+++--t-1-+++--..-..>--,H+--t---r--t-1"1 

..J~ uul-->---+-+++--t-1-+++--+--r-+-+~'-'.,._..,_,...,.., .. ' 
~ C1--r-t-++-t--t-1-tt+--t--t-tt+--t--r--no 

20~ 
0,'-0-'--'-'....l.1 oo...,_..__L....J-\1+k--'----'-""1 o~k__._.......,.1 ~oo k 

FREQUENCY: f (Hz) 



:;t-7'-'( :;t }fl IC/ICs for Audio Applications 

BA328 
BA328F 

7-'.:z. 7 Jv7° 1) 7/7° 
Dual Preamplifier 

BA328/BA328F 

• ~Hf~;J";i~/Dimensions (Unit:mm) 

BA328/BA328F I;!:, fJ - .A 7 1...- ;;j-1;: ~ii f.i: 2 7 i"' / .t. Jl

~~~ ~ J~~~?~~7/~l'9o 

9H-tttllB£.F.:\~:lf:'.b'f.i:c'~l'. i:? "J t-~1MHt-\'!'*Jl..ll.T~ 

""1J1U:~ill'9 a 

The BA328/BA328F are monolithic 2-channel pream

plier ICs most suitable for car stereos . 

• ~:& 

1) i!Ut~ l' ilH> o 

2) jjj{"'f'~i.lil-~l±~lm:lfl1'c 'a 
3) J\1'7.AIBJ~~~~t.:<lb, 9H-fttflBc"b,i!:i.;x:li:'.b'f.i:c'o 

4) r,f!IBINMIJt~:tf~~ 'o 
5) 7 i"' /.::j:.Jt.-J\7 /.A :Ii~~ 'o 

•Features 

1) Low noise. 
2) Wide range of working power supply voltage. 

3) Built-in bias circuit requires less external compo

nents. 
4) High open-loop voltage gain. 

5) Excellent channel balance . 

• .m~ 
tJ-,Aj-(...-;;j"" 

*-.b..A7v;;j-f.i:c' 

• Applications 

Car stereos 
Home stereos and other preamplifier applications 

naNrn 

BA328 

BA328F 

5.0±0.3·. 

8 7 6 5 

!((J 
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'1" - 7•-< '1" J1i.1 IC/ICs for Audio Applications 

• .eM•*~~/Absolute Maximum Ratings (Ta=25"c) 

Parameter Symbol Limits 

'ililJ'llG: Vee 18*1 

if3ti~ Pd 500* 2 

lllf'i'i.l.lltfillll Topr -25-75 

1*ff:i.l.Jltfillll Tstg -55-125 

Unit 

v 

mW 

"C 

"C 

BA328/BA328F 

*l !1Ul!IJJtFiltlUl!l!Blt 6-16V 
*2 Ta=25't:JU..1:1'1'i!lllTQll~lt, l't:I::?~ 

5.0mWfi'!l(;Q 

• 111Ult~4tt!/Electrical Characteristics (Ta=25"c,Vcc=8V, f=1kHz, RL =10kQ ,RN =1000) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

11lHl~~'ilUlll la 2 5 8 mA V1N=OVrms Fig.4 

JmliilB&'ilG:,,Jm Gvo 65 80 - dB VouT =0.3Vrms Fig.4 

fl::kl±l:h'ilG: VoM 1.0 1.5 - Vrms THD=1% Fig.4 

A.t.J•tt Z1N 50 - - kO - Fig.4 

~;!;~iii~$ THO - 0.1 0.3 % VouT = 0.3Vrms Fig.4 

A. 1.Jl~UUli!t'ilG: VNIN - 1.2 2.0 IJVrms 
Rg =2.2k0 

Fig.4 
BPF (30Hz - 20kHz) 

?CJ.A t--?v-"'JI- CT - -65 -50 dB 
f1!!7?;....;}:.JI-, VOUT =0.3Vrms 

Flg.4 
Rg =2.2k0 

7?:..-;f.Jl-1~7:..-.A CB - 0 1.5 dB V OUT = 0.3Vrms Fig.4 
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'1" - 7-' 1' '1" 1'I IC/ICs for Audio Applications BA328/BA328F 

• tl~r.J~t!Ubal/Electrical Characteristic Curves 

iI J I ;:rr: 
I ::rr 

' 100 . ~ 
ID 
3 

--- [][ --+-

G-:0 I 
80 J..-1 

60 

~ 
JS 
~ 

c-,.:~ 

"' 
~AB45 6 

........ ~r 3 de· H 

20 II 
6 10 14 18 

SUPPLY VOLTAGE Vee (V) 100 lk 10k 100• 
FREQUENCY f (Hz) 

IO~~~ma B lOKHz 

1---+-t-+H+tt+--+-+++*H+-1Y 1 kHz 

T 

I 
O.Q1 0.1 10 

OUTPUT VOLTAGE: VouT(Vrms) 

RDNln 855 



'1" - 7 1' '1" m IC/ICs for Audio Applications 

e ilf(:iE181r&~/Test Ci.Cun 

BA328 

Fig.4 

• ~H1tt$~0)~1j.EJ 
c 1N : ).:trh ·:; '1' 1; :..- -~t' :::i :..- 7 ;,,-17 

:tft~filHt 10 µF l'9 0 :tft~fjgd; IJ 1j\ ~ < id: .Q c ~.i\~;f 
'ti:lfi! < fd: I) t 9 o 

Co:~~~~/~/~:J/7/~ 

~;ft:ifil]r..J~f~t;l:di> IJ t-tt /t,o 4.7-22 µ F t.f~~H'9 0 

cE: 3tmffa~1~1 H.::z:::i :.-7:.-~ 

:tft~fifH;l:47 µ FT:·9 o ;:O):::i /7/~l'ili~l'O)lf1 / 

i)~)f: ~ t 9 o :tft~fjOJ; IJ B* 8 <"'.QC, fl£:1;£C'O)lf 1 

/ t;l:_t;l,f IJ t 9 ;lf~.i\1;f'ti:lfi! < "'IJt 9 0 t f.::l]\ ~ < "' 

.QC, 11£~l'O)lf1' /t;l:l':IJflJ :!':9:1J''~.i\~if'tit;l:d; < fd:IJ 

:!':9o 

C1, R1 : 1J ·:; /Jv~!l:.ffl71 Jv-9 
R1,c1i*8·<9.Q 1;1: c~~O) 1; ·:; /;i..~*$1;1:J; < 

"'I);!': 9:1Jf, R1 ~*8 < ~9 ~.Qt R1t:J; .Q~J±~l':IJf 

*8<"'~9~, ~*~~~~-i~~t9o 

~iUFf: MIEll!!flH~l;I:, IHfZn1/REl'~JE:~tl.:!':9o 

856 RDNIR 

BA328/BA328F 

SW1 
SW2 SW3 SW4 SWs 

SW2' sw; SW4 SW5. 

lo OFF ON OFF 2 

Gvo ON ON ON 2 

VoM ON ON OFF 

Z1N ON ON· OFF OFF 

THD ON ON OFF 

VNIN ON ON OFF 2 

CT ON ON OFF 2(1) 

CB ON ON OFF 

ii: BPF (30Hz-20kHz) ll'!ll 

Fig.5 



'1' - 7-< '1' 1'J IC/ICs for Audio Applications 

• Riffl~J/ Application Example 

_c,, + 

10µF 3V 

2 

3 

HEADl 
4 

5 

6 
HEAD2 

7 
_c"+ 

8 
lOµF 3V 

• ~JllJ:.O)ji• 

t±l1.Jii1lmr~1±o:>)~~ (Fig.7 ~~ l 
t±l1.Jii1l~~J.±~~O)~~~*~~ti.i9. 

Vooc=( RntX lo)+VP2 (7) 

Vp2(7) : 2(7}pinO)~it~I± 

Rnt: ~~~T-(7)ii1!~t!.t#£-$t 

lol.;tlCi;t;Jf:B'Z"*~ ~tin'* 9. 

1 OOk!l 

".::> i I) 7pini.f~~~P,&0,)JJJ! t iJ: I), f Cl)~i*lt.f~~~rl: 

~tl.~~t~~~~~~~l±Wt±l1.J~~~l±tiJ:~i9. 

iJ: s, Vp2(7)1.;tr.J0.8V'Z" Ii ll-~'Z"9 o Vooc1f~iMi~J.± 

t:M f., T Ii 1£1 /2(7) t ~, VoMtfj}_* t iJ: I) i 9 o 

~~~~~1±~~-iJ:<-~'Z"9. GkW?T~~~-· 

tit 1.;1:1jZ,~ iJ: lj 1 f' ~ ·y? v / :.i', BA328(7)4pin (Vee) t: IJ• IJ• 

~j}_itt~JI:iJ: c ~~ ~ ~n-ttt.:? ~ 'Z"*~'Z" ~ * 9. 

~~~JI:tJf6-16V'Z" 1.;I: 1OOk0 ~It~ f., i 9. 

680!l 

RDNID 

RL= 1 Ok!l 

RL=10k!l 

BA328/BA328F 

ll/ll~- /~IJi!j11lftfltREI: J: IJ j~:iET ~ {> 

Gvc 35dB NAB RE= lOO!l 

Gvc 41dB NAB RE =51!l 

Gvo 45dB NAB RE= 33!l 

Fig.7 
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~ .... 7-< ~ Jfi IC/ICs for Audio Applications BA3304/BA3304F 

BA3304 
BA3304F 

3V 7-' .:i 7 Jv7° 1J 7/7° 
3V Dual Preamplifier 

BA3304/BA3304Ft;J:, 3VM~WJll1' 1JJ7//~ 21Jlpq 

~ Ld.: .:C / 1J '/ ·:; ? IC l" 9 o ~;¥ t: 1!UiB::ibi'F tfiiJljg 1J J: 

? t:~~~ttHnHt n':l:9 o J...1Jfl ·:; / 1J :...?:::i:--7':...if 

~::f'~t:t.,, "-·:; F~'.$<''1v? !-fJ·:;/ 1J:...7t.,n,.Qt.: 

/fJ, ~i!Jl!~J...P~O);F»:; / / 1A':f.>1J'<~<1J •a t.,t.:o ~U 

0) sv '/ 1; - ·x BA52o4 t ~7' <: .:'fil'Jf.11,' t.: t!. ~ * 9 tf.ii 
tt•n~~l-1'v-~W•~~~dt.,:l:9o 

The BA3304/F are monolithic ICs with 2 built-in pream
plifiers exclusive for 3V playback. 

·~:& 
1) Cl-/ 1 ;<''l'&>.Q (VN1N=1.2µVrms)o 

2) J...trh "J /IJ :...?:::i >r/ift.f::f'~l"&> .Qo 

~J...1JfJ~1'~:...7:::i:...~:...ifW::f'~O)~/fJ~~~~-

tF*-~"'o 
4) 7-v/iJv/~7/;<;lfJil:\,'o 

5) /~ 1 J1 ;< [Qlfftpq~O) t.: &'.> ;F' ·:; 1' / 1 ;<"tf!J' ~ \, 'o 
6) ti:11J!Qlfft1J~;lf I~·:;'.$! ;J; Cl '7 0) t.: /fJ, ti:11J 1 / !::

'.$<''/;<:Ii{[\. 'o 
7) 1.li~mi¥ttb"" Jil:1,' (1.2v Typ. l'iM'FiiJlmlo 

•m~ 
3V:::i/rl'? 1-:tJ~·:; 1-;<-Tv;;t/v-~ 

~v1?ClfJ~~"ATV-t/v-~ 

1~~a::;c..f i,.. ;;t/v-~ 

• ~~'1-~liif/Dimensions (Unit: mm) 

BA3304 
19.5±0.1 

01.0 

~1.27±0.2 
19.05±0.3 2.75±0.25 

1 3 5 7 9 11 13 15 

~ 
2 4 6 8 10 12 14 16 

BA3304F 

10.0±0.3 

~i[1 ~ 
:i:i ~ 

12345678 

---:L__ ~l___ 

~ fLmnnnnnd ci1JE3i\.__i 
...:1~,--i i- -Jj_ _J 1-o.3Min 1 

0 1.27±0.2 0.4±0. 1 

•Features 
1) Low noise (VNrN=1.2 µV,m5 ). 

2) No input coupling capacitor required. 
3) As no input coupling capacitor is used, low frequency 

stability is high. 
4) Good channel balance. 
5) Built-in bias circuit results in low pop noise. 

6) An emitter-follower output circuit is used to make low 
output impedance. 

7) Good low-voltage performance (Workable at 1.2V 
typ.). 

• Applications 

3V compact cassette stereo tape players 
.sv microcassette stereo tape players 
Low-voltage stereo tape players 
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'1" - 7 -r '1" I! IC/ICs for Audio Applications BA3304/BA3304F 

BA3304F 

• .eMC*~•/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol 

•il•EE Vee 

ff3Hil~ Pd 

lbf');jgJl~l!I Topr 

fj:f.fil.JlCl!I Tstg 

• Pill!IBllHtlilt~/Circuit Diagram (BA3304) 
12 

4 

Fig.1 

Limits 

4.5 

500* 

-25->75 

-55-125 

Unit 

v 
mW 

"C 

"C 

• 1811HtJiltO)iltijij (Fig.1) 

BA33040)~1illi181B&i;J:, Fig.1 ':~"t J:? ,:, .;JJ$ii;J:~ll.Jiit 

l!ilBll&':t;;:? Ts fJ, i.1.ll t~il!O)Jfll.Ji:X<,t ~ T~~l'~ 
fJ, ~illi\'\"'J"-At.1'€>0)~ift'il':~< l'J:?T~':l:To 

2$i§i;J:, 1f-1J/t-/•Jiltt~, .J...1J1/l::.0-~/A€ 

J:.tf, 1'JJ$i0)~1Jm€J:.tfn':l:To :l:t.:l±l7Jt:i;J:1:::J71 

if~H·O)~•t:J: ~ IJ = ]" IJ T 10)5ft'\"':al::kl±l7JO)'(ff"F 
H.IP~~t.:bfJ, .I~ ·;.i1f;J;a'7H~ttT~':l:To 

RDHRI 859 
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'.I" - 7 1' '.I" JU IC/ICs for Audio Applications BA3304/BA3304F 

• 'l!i:rr'i4'tt/ElectricafCharacteristics (Unless C>fhe..Wise noted; Ta::::25'C ,VcC: ::::3v; RL. :::::10kQ) 

Parameter Symbol Min. Typ. Max. 

1!lH~~ll(\'fi)llf lo 0.6 1.5 2.8 

0011il~il!:EEftH~ Gvo 68 80 -

A:IJl~UUIUttEE VNIN - 1.2 2.2 

Jii7;:ttl:IJ~EE VoM 300 560 -
7 "17 :...*1vr .. i, 

.CT - -65 -55 
-7 a;;. t- --7 v"'Jv 
}..;IJ1~-(J1;;1.t)llf Is - 180 400 

~~~)!£~$ THO - 0.05 0.2 

• iJllJ~IEJl!~/Test Circuit 

* 11 

12 

13 

14 

15 

16 

• litlfl91J/ Application Example (Fig.3) 

C1 C2: ~~flfl.11::., ~il.U&.A.llfl.11::.ffl::::i /7'/-ij-

100 p F Jltft~1iH' 9 o Z. O){jS J.f1J' ~ 9 ~ :1' 9 t, ~~ 
~~~. ~~~~""f-z'O)•itiI&.A. t ~' -:d.:r,,im1.f1:. i; :t9 o 

~~*89~:1'9t, ~~~~1'0)~-~-tt~~-i~ 

J:,£~:1'9o 

C3: 71 Jv:$l :::J /7/-ij-

Q µF~tft~~~9o Z.0)8I~~~tt.A.~O)n~~~ 

r .. itOOf*t.fdi>IJ:Jo9o 8Ii.>~·,J,~<fJIJ9~:1'9t, ~~ 

tt.A.~O)i&l)Jifj;l)f* 8 ( fJ IJ :1' 9 o 

Fig.2 

Unit 

mA 

dB 

µVrms 

mVrms 

dB 

nA 

% 

Conditions 

V1N=OVrms 

VouT =-10dBm, f=1kHz 

VIN=OVrms, Rg=.2.2kQ 
BPF (20-20kHz) 

THD=1%, f=1kHz 

1t!i'T i7 /*Jv R g =2.2kQ, 
f=1kHz 

V1N=OVrms 

V OUT = 0.3Vrms. f = 1 kHz 

Re 
lOKO 

*' I siJ!!!E/llll\};tlOK!l 

Test Circuit 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

*' ~Jli\1\1;.LI:, ll!illiiJiJ,.l\l;J.1:/ll::i >r:..--tt 
*' 11J!IJC'Gvo, 21l!JC'Gvc 
*' lccill!!EIJ;lO)#OFF 

Re 
IOK!l 

C41 Cs: J\1 Jf.7.:::J/7/-ij-

47 µ F ;1Jftft~1i1' 9 0 Z. 0) ::::i./ 7/-ij- t, R1, R2C O)Pi\';E 

~-z'fff:~ ~'(!>mf~j/Jl~;l)f~:Jo IJ :1'9 o 

R 1, R2, R3, R4, Rs, Rs, C1, Ce : 1 :::J 51-if~T- (NAB) 

:::i/1f7 t-1:1-lz·:; t-7-7°0).l-7Jv7-7"(~;E~ 

120µs) 1', 7-7".:U:::'- i-:·t>~·4.75cm/s0)1fj:1:,Jf.10);£~': 

fJ?'l~'*9 0 

~l±:flH~'t, 1kHz':~ ~' 'l33dB': fJ? l' ~' :1' 9 0 
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13 

15 

~~o 
z <( 
- ili 

*2.2 © 
Kn N 

~ 

*2.2 
Kn © 

16 

R, 22on 
R.150K0 

R1220!1 

Fig.3 litffliEJ~l\CTi} 

RDNrn 

BA3304/BA3304F 

© 

. ~" ~ 
0 I- 0 
z ::J Cf) 0 0 

Cf) 
c 
Ill 

© 

RL~loKn 

RL~TOKn 

~ 
0 
Cf) 
Cf) 

= © 

GND 

(leeiRO:;E:a~O)J;OFF) 

Vee 

861 
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'.t - 7-< '.t Ill IC/ICs for Audio Applications 

• 11~£rn~ttllll•/Elecfl'icarcharacteristic curves 

862 

* - 3.0 

" :i: 
f
z 
Q 1.0 
f
a: 
0 
f-

"' 0 0.3 

" z 
0 
~ 0.1 
<{ 
:i: 

..J 

~ o.o 
0 
f-

~ 
;::: 
0 

..J 

~ 
UJ 
..J 

" 

3 

SUPPLY VOLTAGE: Vee (V) 

Fig.6 ~1~.JS-~•ilfi-1lUf.•JH¥1i 

!lvoo 3V 
:jRc lOKO 

fITN.~1~~~~ 
--lKHz 
----·- lOKHz 

~ 

! 

... 

0.003 0.01 0.03 0.1 0.3 

OUTPUT VOLTAGE :'Vo (Vrms) 

Fig.8 ~~~iJJii'UH:l:l:tJ~l.Hi\'11 

1-+-f+l+l+lt-+-l+t+H+t--Hl+ttttll- Vcc=3V 
1---Hf-H-++l+t-+-f-H-++l++---Hf-H+tttt-- Rg=22KO 
i-+-l+t+f+lt-+-i+ttttJt-+-1-tftttJj- AL= 1 OK!l 
1--+-f-H-++l+t-+-f-H++tt+--+-f-H+tttt-- NAB 33d8 

s -801-+-t-H-+--+-t-H-+---+-t-H++H+--+-t-+l+lttl 
f-

"' 
~ -

10 '-=fmmEt=ffiiE'ffE®Efffl 0 -60~ 
-50 r-+-t+fttt-+--+-t-+_j_littH--+-t-+tttt+--+-t-+ttttt 

-40 r--+-t+fttt-+---+-t-+l-llitt+--+-t-+tttt+--+-t-+ttttt 

-30 L--'-LLLW."-..-'-L.L.U..W.U--'-L.L.U..W.il_.-'-L.L.~ 
30 100 300 l K 3K lOK 30K 

FREQUENCY: f (Hz) 

RD Nm 

30 

20 

~JOO 

BA3304/BA3304F 

[ Vcc=3V 
RL=lOKO 

!JS:'." F 
J'S 

.....,, ~ 

G.o 

30 100 300 lK 3K lOK 30K 
FREQUENCY: f {Hz) 

Fig.7 ~EEf1H~l!liJJi~1i\'1i 

i~1 KH; 
1--+---+--+--+--+-- AL=lOKn 

NAB 33dB 

g 90 r-----t------t~-i----r .Ji--1---jl::;::;~-1-"""'"1 

~ BO l---1---+---t-.7'LJ'-t---+--+--+---1 
~ _Lv 
0 701---l---7+--1---1---1---r--t-----i 
~ 
~ 60 f---f---++--t---t---t---t---t------i 
a_ 

g 501---+---f---+---+---+--t---t-----1 
..J 
z 
~ 401---t-----J+---t---t---+--1---1------i 
0 

1 
1 
::; 

~ 
UJ 
0 

~ 600 
0 

~ 500 
:J 
a_ 

~ 400 
0 

~ 300 
::; 
x 
~ 200 

100 

POWER SUPPLY VOLTAGE: Vee (V) 

Rg=2~2Kfl 
RL=lOKn 
T.H0.::=1% 

--I 

~ 
I 

z 
I.._.... 

POWER SUPPLY VOLTAGE: Vee (V) 



'1" - 7-< '1" JR IC/ICs for Audio Applications BA3304/BA3304F 

• ~Jl!l.1(7)~· 

(1) .A:t.J1l!IH&:t!l?7;.... t.:'ni.t 
SM"'7t.:'t/~7;..../~~~7/~/?~/7/~fffl 

l.'f.:~*0 /') 7 //(7)-.)Jf.t,!t.An\Jt.:~ /7/~(7)1f~'ii 

~;If"'·:; t.:'t.:)lfEtL.Qt.:.Y.l, "'':J t.:'fS1t~tt.QC:t;lfif>IJ 

t "to .: tL Un.LI:. "t .Qt.: .Y.l, BA33041.' t.t.A:t.J11H&:t!l 7-7 

;....i.:-n-i.tt~m. 1t•i!ii1."i!r>ijt.td6.A:t.J~7/~;....7~ 

/7/~f&•Jn L,tttA.o .:tt.t.tBpinf.A:t.J:&tfNFO) 

1Jii:t!l77 /!''gt(.,, A:f.J I- 7 / V'.A $10)1~17 .A f8pin 

J:: 1H~.Q t1.'?n1*-c'"to liliM"'·:; i.:-1.::)lfEtL.Qji)lfE~)lfE 

'1, .A.t.J l-7/V'.7.510)-"'-.A1~1'7.Ai()JfEO)h-c'90H', 

"'':J t.:'f!ili1t~tt.Qt\.'l.:t.tt:lJ::tf*t!A. 0 

(2) §tfil!Jill:., %i~WM•ffl ~ ;.... 7 / ~ 
BA33041.'l.t, *.A.t.1 I::/ t8pinr .. i1.:§t~l!Jill:., ~i~W~'.t 

•fflO)~ / 7/~f.f&·~-c'"t o lt~'flt;t100 pF-c'"t o .: 

O)'fl:lf!J,~9~*"tt, §t~J.li~~. ~i~W""f'-c'0)*1£~)R 

.At1.'-::it.:r .. ia;1f~ i.;t"t 0 ~'.:*~"t~t9 t, RJa;m; 
fit1.'0)Ji!il)Jllft!IM11.:~ttf t:>J::ll 1., t"t o t.cs~iit'liliiEffl 

~ >7''/~HU:i . .Q.: t =b 1.'~ t 90)1.', C:O)~*l;t!iliM 

"'':1 t:<D1' / t:'-1i/.A tO)OO~:JJ· 63t1lt~'.lE vr < 

t.: ~I. 'o 
(3) 1<..1 H.A~/7/~ 

NF~ilfft8pinr .. i1.:, '11 /IDl:'.lEffl:lft;Mtii~IH.:~ilJ9.Q 

~ ;,...7/~ff!<..11'f.A ~ ;...-7;....~1.'"t o C:0)3Ifill.:J:: -::i 

T 11tiit!M'tt;lf~ * I J * T 0 

Fig.12 

(4) :i!ij~ 1 ~ 71-lf*T- (NAB) 

lfl:t.J~llfftNF~ilHrai1.:~.A ~ tt.QCRO)*il.h*Ptt•T-1.:: 
cl:: -::i T:ilJ~1~71-!f~iJ1'1:1Jf~'.lE ~ tt t 9 o Fig.12l.:s1.' 

-r, Ji!il)Jllft1kO-c'O)r,J!IQIB!"oiH:f1JmtGvc(dB) t (.,*9 

t, 

R2= 15.6X R3X 10 Gvct2o 

R1= _.£_ XR2 53 

C- 3180X10~ 
- R2 

(0) 

(0) 

(F) 

ti.'? 001~:/J' i:,*:JE:JIA:IJf~'.lE ~ ttt 9 0 R3l;t1000~i/f f 

$~(.,t9o R3<D1l:1Jf*~9~t"tt, ~s::f1Jm:1Jr~+~ 

fjl t * P t.t < t.t I) * 9 0) \.' )i;I; (., l < t.: ~ \, ' 0 

(5) 3&1'1~l'ii.il.:-:J1.'T 

BA33041;t, lfl:t.J~;lf.I ~ ·:; ?*Cl'71Qliat t.t-::iTl.'t9 

0) -c', 3A1'10)~ l'ii.i :IJftli'C ~ tt .Q t §tfi f E.: 1., ~ "t < Id: 
IJ t "to (Vcc=3V1.'~f.i.i0)3:Mff~150pFf~~ .Q t§t 

ti(., t T o)C: O)~*• r,J!IQli!'CH:flJm (Gvc) :1Jff=1 kHz I.: 
t:ll.'T30dBJ:: IJ 1j\~ < t.t Qt cl:: IJ §tfi (.,~9 < t.t IJ * T 

0)1.', .:'.)i~<t.:~1.'o !M'l.:iM111.'~-Jvt.:'•t~<sl~t 

PT cl::? t.t~*l.:l;t)ig:/Jr&·~l.'To c? l.,T =b*~I.'~ 

l'ii.i3I f~till: 1., t.ttt ttl.ft.t i:, t.t1. '~*l;t, lfl:t.JgfiT-1.::~f.i.i 

tii~~ft-OO):jg;tJtf.AtL.Qt~~di!r>ijt"to 

(6) .Alfl:t.Jr,.i0)-=f~l.:-:J1.'T 

.Alfl:t.Jr .. i0).:i::~1.:c1:: .Q!M'tt0)1m1.t, :l:ill!iKO)f1H~. lfl:t.J 

:/)> 6.A:f.J-"O)~ii•. J:ft!fiKO)'fiHllt p IJ~:IJf00;f (., T ~ 

* ""90)-c', iiiflJ~~l.'f~ffl"t .Q:ti*~ .Alfl:t.JrailJ,..-T~ L,~"t 

1. 'Jliliffii'IC~ t t.t .Q~*I.:: 11ii~IJ,..&·~1.'"t o JlB&lii'IC~ l.t, 
Fig.41.::ff-"t cl::? 1.::, 1.&:t!l? 7 / t.:' f .A:t.1111] t lfl :t.J111J(NF1llJ) 

1.::-stttBpinl.: 1 g7-.A l., T 1, 'f.: t.: < .: t f It~(., t "to 
? 

(7) M rr-r 71';.... ..t -c'O)ii~ 
a) ~)!iiO)~jft\I: 

~iif~f&iz ·:; t-t.:~*'1!~ tL.Q~*l;t, /\/ 1i7 'J ·:; V't.t 

c 1.:: cl:: Q ~ 3 - ":& lj~tt~~*'l!O) Id:\,' cl:: ? 1.:: +-st5i~ (., 
""( < t.: ~I. 'o ~ftl.: cl:: -::i T l.t ICIJfli!ll:ll ~ tt .Q.: t IJf i!r> IJ 

t"to 
b)ff~MM• 

f'l=.:ff<D~Dli, :&tf-"'Jv t- ~ /-"'7t.tc1.'§t~"t .Qff~M 

l.t, ftk-ft10kVI.: =b t.t Q.: c IJ>"i!r> IJ * ""90)1.'' Mll.T1'1= 
•i:j:i1;1:, .Ai*'J>-.A, -"'Jvt-~/-"'70)7-.Afc.Qt.tc 

O)~'.t-IJ,..&·~1.'"t o 

(8) BA3304cBA3304Fc"'('1.t, l'f ·:; 'T-V'IJfJtt.t .Qt.: .Y.l, 

~ilHtl*>ll:&tf~T-i'i!ll'IJfJtt.t IJ * T 0 .:'~Jf.11.::~ (., T 11.:: 

ii•< t.:~\,\o 
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7J" - .:p 1' 7J" m IC/ICs for Audio Applications 

BA3306 ALC 1'1"~7-· .:i 7 Jv7°') 7// 
Dual Preamplifier with ALC 

BA3.306i;t:, .A 7 v:t7 :J:t;fJ i! ·:; 1-- 7-7'1/ :l -11", 7-

7' v :i -11"~mi:ooR 1., t;:; ALCf-t ~ -r .::z. 7' 1v7' IJ 7' :...- 7' 

1"9 0 

:i / H? 1-- ti: SIP9pin(7)H ·:;Jr - :;-1;::, jjfj/:jij1;.ffl(7) 7' 

IJ 7' / 7' I 2 !Elli! c:.' ALC!Ell!! I 1*1~ I., -r ~' * 9 0 

7' 1J 7'//';l:~~IH~, flfif:$1", A:fJ@IJ!!,;l:.A,:fJ;fJ ·:; 7' 1J 

/~:i:...-7:...-•W~~ti:11"1v?t--7J~7'~/~~~IS 

m1.,, 7-7'~~~0)mft•, ~~7'/1XO)R1:.tm~ 

L,"(~'*9o 

ALC@IJ!!,;1:, T-\"' / ;?-Jvfl,,0)1\7/A1i J: <' ~ilf@m 
c:.•2~1E1l!!1nttH9~~H-r, ~1~~~?v/VO) 

$.~ 'ALC!EIJ!!HM.6X9 ~;: C:. ti1" ~ * 9 o 

*~;:(])~~. ~~tt.A.•~R1:.9~~~7'/1Xlm~ 

9 ~~~ ~ .::z. - r. !Elll~ll*lll 1., n '* 9 o 

The BA3306 is a dual preamplifier with ALC, that was 
developed for stereo radio cassette tape recorder, tape 
recorder, etc. 

•%ft 

e nJt~-t~~/Dimensions (Unit: mm) 

~ 

"' +? 
0 ~ 
}J "' ~ 
:=' ~ 

"' 0 

;!:! 
M 

•Features 

BA3306 

Cl.0 

JL 
0.3 

1) ihf!=~)~~EE!BIHl1l$.~' (Vee= 4.5 - 14V)o 1) Wide range of working power supply voltage 

2) )!llflt~~1l~ti:~' (lo=2.5mA)0 

3) ~~IH~1"&> ~ (Gvo=80dB)0 

4) fJijff$1"&>~ (THO= 0.1%)o 

5}1t.\:~1Hl-C &> .Q (VN1N=1 µVrmslo 

~.A.:1J7J~7'~/~:i/7/~W~~1"&>~o 

7) ALCO)'f--\"' /;?-JvJ\7/.A1l~~ 'o 
8) ~~~ .::z. - r. @ml i*Jll 1., n '~o 

• Jll~ 

.A7v:t7V:tni!~t--7-7'v~-11" 

864 

(Vee4.5-14V). 
2) Small current consumption (1 0 =2.5mA). 
3) High gain (Gv0 =80dB). 
4) Low distortion (THD=0.1%). 
5) Low noise (VN1N=1 µVrmsl· 
6) Requires no input coupling capacitor. 
7) Excellent ALC channel balance. 
8) Built-in power supply muting circuit. 

• Applications 

Stereo radio cassette tape recorders 

ftDNnl 



* - 7 '1 *Ill IC/ICs for Audio Applications BA3306 

• "1Cl·-:1?~17? 7 A/Block Diagram 1 

BA3306 

z z 0 " J> < 0 z .., 
1l c z r g c .., _, 0 0 

_, 
c 1l 1l .... c c _, .... 

"' 

• i!!M•*~*&/ Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

ti!i•l.f: Vee 16 v 
i!f!lll?tft~ pd 550 * mW 

ihfl'JS./ia111 Topr -25-75 "C 

1*#JS.11a111 Tstg -55-125 "C 

• Hli!ltlllfl:'1t{4: /Recommended Operating Conditions {Ta=25"C) I 
Parameter Symbol Min. Typ. Max. Unit 

Vee 4.5 7 14 v 

• ••rrnMtt/Electrical Cheracteristics (Ta=25t, Vee =7V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

•m~~•illl la 1.5 2.5 4.0 mA V1N =OVrms Fig.1 

lml§Ji&tl.f:fUm Gvo 70 80 - dB VouT =-10dBV Fig.1 

:i:iii"i&'.~$ THC - 0.1 0.3 % NAB 34dB, VouT = 40mVrms Fig.1 

A.:IJ•tt R1N 15 25 45 kQ - Fig.1 

:li*l:ll:IJtl.f: VoM 0.6 1.2 - Vrms THD=1% Fig.1 

A.:IJl!UUlif•l.f: VNIN - 1.0 2.0 IJVrms R g =2.2kQ' BPF= 20Hz-20kHz Fig.1 

ALC 'f-1'/.iiw~7;...A ll ALC - 0 2.5 dB V1N =-60dBV, -30dBV Fig.1 

RDHfQ 865 
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SW2A 
1.2k0 

O.lµF 120k0 390 

+ 

lOOµF 

SW3A 

'"11 
• JI0.111911/ Application Example 

SW4A 

330µF 

lM.!l 

Fig.1 

BA3306 

~. 
I 

+ 
22µF 

10k.!l 

INPUT 1 OUTPUT 1 OUTPUT 2 INPUT 1 

• IH't=i!t~ 
(1) jjiifll\¥ (Fig. 3 #l!U 
Uiitll\¥1.:U, ALCfflJ7 ·;17*- 1-:ti:l'it Uft~3.9kQ) t .A1J 

71' /l.:.Att. *"t 0 

ALC0)111~;..../j1;1:5pin-GNDra90)CR~:iEIJl1'~* IJ * 

"to 711·;1'J111 L.t;t, :::i /r/ifO)~A (2211F) t ~ 1 

;t- 1q.:~~IJO)ti:l'it (4.7k Q) 1.: cl: "? -r~:JE ~fl.* T 0 IJ jJ 

I~ IJ -111 .l. t;J:, Z. O)::J / 7'/ ij" t.5pinO):ji:j=jt (1 M Q) I.: 

cl: -:i "t~:JE~ tl.*"t 0 

Fig.2 

2,8 
INPUT 

3.9k0 

866 RDNrn 

1,9 

390 

lOOµF 

BA3306 

SW2a 

il.2k.OSW1 ALC 

SW2 Gvo-Gvc 
SW3 R-P 
sw. R-P-VNIN-10 

Vee 

220.!l 7V 

BA3306 
3,7 

120k0 
lMO 

+ 
lOµF 

1SS133 
4.7k0 

OUTPUT 

Fig.3 



* - 7-< * m IC/ICs for Audio Applications 

(2) :jij~pij; (Fig. 4 ~Im) 

M~Pij;i:1;1:, r:..-:t~NAB1::::i71-ff·r:..-:tt vr~m 

l,, a; 9 o ;: Q)Pij;, ALCIEJJl3 ,;t:;r;~ <:di> .Qt:.: th, 5pin lifit-1!! 

t,,a;9 0 NF Q)Pij;'.lE:lti Hi-120µs, Lo-3180µs t f.J:.QJ: 

?l:~'.lEL,a;90 

• 'll~rr..J~ttdHl/Electrical Characteristic Curves 

~ 
561---t-~+---+~+--+~+----I--~ 
" 
~ 51---t-~+---+~+--+~+----I~~ 
w 

~ 4f---+~+---+~+--+.17~.L"l,<C_(~-J--~ 

i 3C---+~+---+J/7~~k/"~+---+~-+-~ 
; 2,___k'.1.,..__i.;:t--+v-~..L_"-+~+---l-~-+----I~~ 

0 0~~~~5~+--~10~--'-----115~---'-------'20 

SUPPLY VOLTAGE : Vcc(V) 

Fig.5 J!l\j~~Pi\'~mt-~i.!i\ll:J:Hi¥tt 

60 

Cil 
~ 50 
b 

"' _J 

;'! 
U) 
ff) 
0 
a: 40 
0 

30 
10 

i~~~~~6dBV 
RL=10k0 

100 lk 10k lOOk 
FREQUENCY : f (Hz) 

INPUT 

RD Nm 

2,8 

2.0 

1 
~ 
.. 1.5 

~ 
;'! 
_J 
0 
> 
t- 1.0 
:::i 
Q_ 
t
:::i 
0 

~ 0.5 
::;; 
x 
<t 
::;; 

0 
0 

100 

~ 80 
C3 
w 

"' ;'! 70 

~ 
i5 60 
0 
_J 

z 
ii' 50 
0 

Fig.6 

40 
10 

BA3306 

BA3306 
1,9 3,7 

1.2k0 33k0 

390 lOµF 
O.lµF OUTPUT 

100µF 

Fig.4 

I 
NF]NAB 
34dB 
f =lkHz 
THD=l% 

1 -.i 

10 15 20 
SUPPLY VOLTAGE: Vcc(V) 

vr:mrin 
RL=lOkO 

f 

~ 

I\ 
100 lk 10k 100k 

FREQUENCY : f (Hz) 

Fig.8 r.lllEIB!'lllHl!f~-i~~/!lilttt~tt 
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868 

~ 
0 
:r ..., 

10 

6 

r:'.'1kZ = I=; h 
ALCON - t--H 
REC AMP-

j----, t----1 

1 
_l_ r -\i v 

-50 -30 -10 
INPUT VOLTAGE : V1N (dBV) 

Fig .9 ~i!ilJliJl~lf!-J...1J•B::Mtt 

T -
Vcc=7V 

-~ 0 ~ 50 ~ 
AMBIENT TEMPERATURE : Ta("C) 

100 

Fig.11 ffi}ll!•>l-JJIBIUMtt 

I Or---t~-+,-.. ~ ~+l,---/~-1--V~~ 
~ I~·.. Vcc=7V 
.. -10 /~ f=lkHz 
i!:l ALCON 
~ RL=lOkO 

6 
> -20 t----t---+--+---1L----1 ..., 
::> 
!!: 
::> 
0 -30t----+---+---+---1----1 

-40~---L,,,...---'---...l---L---' 
-100 -80 -60 -40 -20 0 

INPUT VOLTAGE : V1N (dBV) 

Fig.13 ALO J...l:l:l1JM11 

RBNrn 

BA3306 

~ 
Vee 7V 
f=lkHz 

0 NAB 34dB 
:r ..., PLAY EO 

~ 
a: 
~ 
!ll 0.1 0 

Q 

~ :::; 
a: 
<( 
:r 
..J 

~ 

~ 
:SJ 

0 ..., 
0.01 

0.1 

110 

;ii; 90 
C3 
UJ 

~ 80 

g 
8 70 
..J 

f:j 60 
0.. 
0 

" ~ !').. 
1 

· OUTPUT VOLTAGE : Your (Vrmsl 

Vcc=7V 
f=lkHz 
RL=lOkO 

-25 0 ~ 50 75 
AMBIENT TEMPERATURE: Ta("C) 

Flg.12 !WlliilM•B::tlJfl-JJIBlilllMtt 

10 

100 



'1"-71' ;if" JD IC/ICs for Audio Applications BA3308/BA3308F 

BA3308 
BA3308F 

ALC f\f~7.:z. 7 Jll/') 7// 
Dual Preamplifier with ALC 

BA3308/BA3308F l;t, .A 7 v ::t 7 ~ ::t :t.J -!! "J t- 7 - :1 v 
~-§, 7-:1v~-§~m~~~8h~A~#~r1 

7' Jv:1•J7';... :17!9 o 

~/I~? t- f.17 SIP9pin, MF14pin <1)1~·;.i Jr- ~I:, jjff 

/~~m<1):1~7';...:t12@mt, A~@mt~•~z 

1.'ll:9o 

:t •J 7';... :t ~ i!i'gm, 1~~* l', .A 11@m ii .A 11 :t.J ·:i :t •J 1 

;...?~ ;...7;...-ttf:l"::f"~t.i7§1 v? t-:t.J ·:i :1 1J ;...?1J~t:m 

m~. 7-:1~71'"<1)Sft•, *7:1/1X<l)~~l~tt 

~Tl.'ll:9o 

ALC@J&l;t, T"\'/*JvrdJ<l)J~7/.Af:)fJ:(, fljjlf@J& 

I~-~ n' 9 t.:clf>P~~lk@l&H'Htlt9 9 t.:1t 7!§ 17 

~ ·;.i? v/~<1)11;;1.,ALc@mHRJilt99 z: tfJ'f7! ~ :1:9 0 

:!:~, Z:<l)M~. ~~~.A~~~~99*7:1/1XI~ 

tt99t~~ 1- t-@l&l~M~n'll:9o 

BA3308/BA3308F are dual-preamplifiers with ALC, 
those were developed for stereo radio cassette tape 
recorders, general tape recorders. 

• !M:i: 
1) ALCJl~§1 ::t- l'"l~i!t~Tl.'9 0 

2) ib1'1=ii~tl±~ID!ti'fJ1;;1.' (Vcc=4.5-14V)0 

3) )~•11}Jlff:l"~f.171.' (lo=3.5mA)0 

4) j!j'gf~7!il1> 9 (Gvo=80dB)0 

5) fff~*7!il1> 9 (THO= 0.1%)o 

6) 'fff•ff7!il1> 9 (VNtN=1 llVrms)o 

7) .A1:J:t.J ·;.i :1 1J /?~ /r/iJ-f:l"::f'~7!il1>9o 

8) ALC<1)71' / *Jvl~7 /.A f:l>',Si:1. 'o 

9) -~~ 1- t-@l&l~M~Tl.'9o 

10) .A.1.JtUJtl~#lt 9 9 Z: t l:J: IJ, ALCO)§ 17 ~ ·;.i 

? v/~f:l>'RJ~7!~9o 

• .mJt 
.A7v::t79::t:t.J"i!7t-7-:1vj-§ 

.A7v::t:t.J"i! ·:; t-7·:.i:\'-

*-.L..A-T v::t 

~ 1-~·:; ?-!!/~ 

• *M-.f"it181/Dimensions (Unit : mm) 

BA3308 

.~ ~f 
0 .., 

ti .,; 
"' "! g 

BA3308F 

22.o:!:g" 

a7 ±o.a 

14131211109 8 

1234567 

til__ 
; f~t=-jc;::;;~;;:;f;;:fi;;;;_:;;;;,...,_;;;;;A_;;;;;Jri{_ 

0 127±0.2 0.4±0.1 

•Features 

1) Built-in ALC rectifier diode. 

ioL ~ 
«i ~_Jo OTJJ\\_ .-ti 

-11-- 0.3Min f ~ 

2) Wide range of working power supply voltage 
(Vcc=4.5-14V). 

3) Small current consumption (1 0 =3.5mA). 
4) High gain (Gv0 =80dB). 
5) Low distortion factor (THD=0.1%). 
6) Low noise (VN1N=11.1Vrmsl· 
7) Requires no input coupling capacitor. 
8) Good ALC channel balance. 
9) Built-in power supply muting circuit. 

10) Dynamic range of ALC is variable by using an exter
nal input resistor. 

• Applications 

Stereo radio cassette tape recorders 
Stereo cassette decks 
Home stereo players 
Music centers 

naNrn 869 
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;t-7 1 ;f Jfl IC/ICs for Audio Applications BA3308/BA3308F 

• ll@!M:C:;f;:~*&/Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits Unit 

'ilibUlll: Vee 16 v 

ff:gtft~ pd 
550 (BA3308)* 

mW 
450 (BA3308F)* 

lbf'Fi.liJtifil! Topr -25-75 oc 
1JHi'i.liJtifil! Tstg -55-125 oc 
* Ta=25°Cl'.1J:1'il!i!l'9 '.iJ-115-1~, 1°Cl::-:i ~~.5mW(BA3308), 4.5mW(BA3308F)'ltil!l [;Q, 

• :tl~llJfl:5'ef!I: /Recommended Operating Conditions (Ta=25"C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.5 14 v 

• ••r.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =7.0V, I= 1kHz, BPF20 - 20kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

~1~~~'ilmt IQ 1.5 3.5 4.5 mA V1N = OVrms Fig.1 

mll§J~'illl:flj~ Gvo 70 80 - dB VouT =-10dBV Fig.1 

~iliit'lilll~$ THO - 0.1 0.3 % NAB34dB, VouT = 40mVrms Fig.1 

.A:IJ~:f'it R1N 15 25 45 kQ - Fig.1 

~*l±l:hiltll: VoM 0.6 1.2 - Vrms THD=1% Fig.1 

.A :hl§UUUH!tll: VNIN - 1.0 2.0 IJVrms 
Rg =2.2kQ, NAB34dB at 1kHzl' 

Fig.1 

~-
ALCifil! ALC 40 45 - dB 

Rg =3.9kQ, V1N=-70dBV~ll, 
Fig.1 

THD=3% 

ALC f"l'/-1-Jv/{7/.A ~ ALC - 0 2.5 dB V iN=-60dBV, -30dBV Fig.1 

71'/-1-Jv?Cl.A t--7 CT 60 75 - dB Vo= OdBV, NAB34dB Fig.1 
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* -7 -f * JH IC/ICs for Audio Applications 

e l!J~l§lll~/Test Circuit 

Fig.1 

• Jti.161'1/ Application Example 

Re (A,.) 
A,, (A,,) 120k0 

~ 
c. (C,.) 

0.0271'F 

~ R, 
·~A, 3.9k0 390 
d +C2 +C, 

10/lF 100/lF 
OUTPUT2 INPUT2 

Vee 
7V 

ili~~1:1.1:, A,, ReO)fl:tJ•J1::«0)NAB~lEllliillUo 
1-3, 7-9pinlllll:ltlll! t, ll«t, 

Fig.2 

naHrn 

BA3308/BA3308F 

BA3308 ;it 
~~~~~~~~~~~~~~ I 

(40X60•m) 

Fig.3 
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;t-7 1' ;t .m IC/ICs for Audio Applications BA3308/BA3308F 

e TOTALJiCiJf.lliUl~ 

BIAS 
osc 

Cc CA 

illlMM!;\.:>: 1'., 71:ili~~0)1ll:ll1'"t, 

lOQOµF 

+ +LL 
33µF ~ 

SP 
30 

SP 
30 

121RA, cAO)fil1.tUfi/ili~"., t=O)~i!'1!H• i:1:J: •L :ii':t!thl!:iE L. * -i-, 
l31Cs 1:, jlj~~O)" ·;1 f''~lil:J: Q;l;~1iljjEt:;J: tf;ljJlil)/11/ 1' :>:'~Jl:.lll:J ;..7;..<j-1'. 

lOOOpFfi/lO)fl ~!till! L. t T, 

• lllfl:ill.ljij 

!1l uaaif 

141L cct:111' Y;;: ~ 7., 71'-t, 

1) ilitJ7 / 7' (Fig. 5 ~tffi) 

BA33080)J7/7'ch1,ch20),.A.:;IJ~ (2,8pin) (;J:, ~;i'1 v? 

t- 7J '/ ""J' I)/? ;lfil]'jjg~@~'}j':r,tO)f.: 6/), A:;IJ 7J '/ ""J' 1) / 

?:i /7'/-ff C1, C2~Hift;::~,~ t iJ * 1! Iva 

ilitJ7 /""j'O)~J.±.f1Jt~t;J:Gv=Rs/R3-z:');i! * IJ * 9 ;If, ~ 

~&A~~*~7'/1XfR~9~~~W&>~~61>(~ 

JlLtO))i~J ~tffi),C3,R3(C4,R4) t;J:Jitffl;f,-1''@~~0) 

'.lE~X t;J: of n t:lli:1, 'fifi f ~-5~ J: ? t: iJ, ~EEf1]1~ t;J: Rs (Rs) 

'Z'~!'l9~ J:? (;:: iJ*9 0 

* t.: Rs(Rs) t;J:, ~mtri 1 J7 AO)~~t!.Uit'Z' t iii> ~0)1', 

3(7)pint i±11.J :i / 7/-ffCs (Cs)O)rait:tlifiJ.:9 ~ J:? t: iJ * 

"to 

2 ) ALC (Fig. 6 ~tffi) 

BA3308 (;!:, ALC(;::~,~~f~~!lmt$, ~T-;f- 1) .i - J.,. f 

l*Jl!Vn'*i"o f~~!lmt$~;J:, i±11.J~(3,7pin)O)f~~O) 

~:!: iJ t.:~mti±l:h~EE f :i /'" v- 9 IEl~'Z'~~~EE 

4,svF ! =,, sv,1vd;1:~0.1vi e:.1ux iJ, -t nJ: •J i±l:h~EE 

;lf~1, '~~:J /HI/- 9 f ON(;: iJSjZ~ffl:i /7'/-ffC1f 

:l'c~~'\!*9 0 J7/""j'ch1, ch20)/:l:l:;IJ~O)jJJ'('J:,iat;J:3VF 

1:~'.lE~ n n'~O)'Z', 1~~i±l:h~EE0)5.lf~fifi;1f1.svF(~ 

i:t)Jfifi1'~0.75V) 0) t ~ :J /Hv-9 ;ifON iJ, ~T-;f- 1) .i 

-J.,.:J/ t-Cl-Jvffl~mti~~fR~iJ, ALCfbf'):;lff*}$ 

iJ*9 0 ~T-;f-1).:i-hl;J:, ..A.:;IJ71/(2,8pin) tGND 

Fig.4 

rait:tt*'l:~*1.T.t51J, 1HttH!.tfit(R1, R2) t;:O)~T-;f, 

~.i-J.,.O)•M~cO)il~J:?TA:hm~t~~~'I!, 

ALCfbf'):f ~-t!*"to ALC~im~;J:, R1, R20)fjfil:J:?T 

ii]'~"'('~ *9;1i, iii>* IJ*~ < 9.Q cS/NO)J!tHtO)Ei!l~H: 

~IJ*"to R1, R20)fjfi(;J:, ~kCHjJt;liJl~'Z', +-st~ 

ALC~!m;lft~ 6 ;ft* 9 0 5pinO)C1, R1t: J:? T ALCO)J7 

9':;?911.>., IJt.JJ\IJ-911.>.H~'.lE:iJ*"to ;:O)aiJ'.lE 

~ (C1 • R1) ;if*~< ~n~i, 1) t.JJ\IJ-91 J.,.(;J:~< ~ 

IJ, C1;if1j\~ 1,qa; cJ79 'Y? 91 L>. IH~ < ~ IJ *9 0 

(2) M~aif (Fig. 7 ~tffil 

M~aifl: !;J: J7 / 7'ch1, ch2 f NAB1 :i 71ify/7' t iJ T 

f~ffl iJ * 90) C', NFJ::B(1-3pin, 7-9pin)(:~'.lE~IEl~H~ 

ttTNAB~if11ft~* 9 o ;:O) t ~O)~J.±tlJt~l;J:, 

Gv= I R11+R9/ (l+jooCg • Rg) I /R3 

t: J: ? Tt~ 6 *1.* 9 ;if, ilitaifO)flJ1~~!l t ~ t; J: ? 1: (~ 

~&..A.aifO)*'/ 7' / 1 A'~tt) NABaif'.lE~IEl~f~!l9 ~ 

;: t t:J:? z~,~~t1H~H~~ J:? 1: iJ*9 o i±l:h~ (3, 7 

pin) 0) fb 1'1= ,.a (;J: 3V F 1: ~ '.lE ~ n * 9 0 iJ t.: ;If ? T' 

Vo Max-V cdif't1 (Fig, 19) I: iii> ~ J: ? I: V cc f 5VP.1..t I:~ 

< iJTt, ~*i±l:h~f:E(;J:1.2V(Typ,)J..:l..tl;J:~<~•J* 

-t!lv 0 M~aifl:~;J:, ALC!;J:~~O)f.:61>5pinftt!-t!liJ*9o 

UitaiJl:..A.1.JYilff (2, Spin) 1:1H;ftt U.:R1, R2l;J:, M~ 

aifl: l;J: ~ < iJ t.: Ii? tfSIN~ ('.'O),.a'/J' 61fflj t \,' ~ * 9 o 

872 ftDHm 



;f" -7-' 1' ;f" Jn IC/ICs for Audio Applications 

BA3308 

2(8) 
RCR,) 

R/R,) 18k0 

3.9k0 RCR,) 
c(c,) + 390 

10/'F 
c(c,) + 

lOOµF 

INPUT 

4.5VF 

+ 
Al 

2 (8) 1 (9) R,, 
(R,,) 

4.3k0 

c, R, 

(C,) + 
(R,) 
390 c, 

10/'F + (C,) 
lOOµF 

INPUT 

Cont 

3(7) 

c(ca) 
+ 

10/'F 

OUTPUT 

Fig.5 

Fig.6 

c, 
(Ca) + 

22/'F 

ch2 
(ch1) 

chi 
(ch1 I 

R(Ra) 
lMO 

ch2 
(ch1 I 

ch2 
(ch1 I 

BA3308 

2(8) 

R, 
(R,) 

BA3308 

R, 
(R,o) 

3(7) 

120k0 

f + (Cai 
Cic, 0 ) 0.027µF 10/'F 

OUTPUT 

Fig.7 

RDNm 

BA3308/BA3308F 

I 
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;.t-71 ;.it Jf:J IC/ICs for Audio Applications BA3308/BA3308F 

• ~Jf!J:.O))i:Ai 

BA3308,i, ~i.IU~.A.~O)*' ·:; 7" / 1.::i:'O)~~ H1i!l::9 .Q 
~~~.:z.- 1-IEl~~i*Jit!l,,H'*9o .:n,i1,9pin O:>o 
)JIE:fJ ·:.i I- ::J ;..- 7/-ftC3, C4 t, 6pin0) 'J ·:; 7" Jt-7 1Jv9 ffl 
::J ;..-7;.,-tt Cs0)1C\ili:n~r .. i0) 91 ~ ;..- 7 Ht.Q.: t '.:: J: 1;, 

0 ---!;__ c,~ R,t 

0 

c,* c,* c,f 0 

0 

0 I BA3308 II I 0 

"·t 
___,,,,,_ ___,,,,___ 

~A, A, A, 

c.f ~c, A, ---!:.---.NV'-c, C, 
0 * -'ff-- 0 

I l lii<i:flhl 

• •~tr.J~ttllUl/Electrical Characteristic Curves 

16~-----------

< 
.§. 121---+---I'-----+----+-+--+--+----" 
.9 

!z 10 1---+---li-----+---+-+--+--+--
w 
a: '5 8>--+-____,f----1--4--+--+--+--
o 

!z 6>----+-____,f----1---+--+--+--+---

~ v.7 
~ 41---+---l--+---+~+---+--+--

5 ~ 

4 6 8 10 12 14 16 
SUPPLY VOLTAGE: Vcc(V) 

Fig.8 

*' '/ 7" / 1 .:;(O)~~ ~ ll1i!I:: [., l ~ \ * 9 0 

Ld.:tf-?T+~t.t~~H~.Qt.:tlf.>,.::C3, C4, R3, A4, Cs, Rs 

'i' litffl IEJ~O)JE:~ l'{ieffl 9 .Q ;:: t ~tit~~\ t.: [., * 9 0 

0 ---!.".- JPwl 

0 

c+ c+ c,~ 
0 

0 

0 I BA3308 II I 0 

A,, A,,~ l Tc" c.+ ""f ~A, 

c.f 
0 

12 

~10 
-5 
2 
;..: 8 
z 
w 
a: 
'5 6 
0 

1-
z 
~ 4 
w 
:; 
0 2 

0 

~ "· ___.,,,,,._ 

fa· JPW JPW 

,c, C, 

-ft.- -2.ff-- 0 

12)ji}'.f.Pi\' 

T 
Vcc~7V 

-50 -25 0 25 50 75 100 
AMBIENT TEMPERATURE : Ta ('C) 

Fig.10 l!M!l~Pi\'~mt-Jilillllli.!i\J~H~tt 
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BA3310N ALC f-J' ~ 7.:i7lit/ 1J 7/1' 
Dual Preamplifier with ALC 

BA3310N !;!:, .A 7 v ;;f 7 -:/;;f :hi? ·;1 t- 7- :1 v ::i - :$£, 

7-:1 v ::i - :$1'~ffll:lffl~ L,t.:ALC1t ~ 7.:i7'1r.-:t 1J 7' 

/:1-c'"to 

::i /I"? Hi:SIP10pinO)JX";17"- 91::, Uitf:M1offl0):1 

'J 7'/:1€ 2@Mt. ALC@M€17'!it i.,n'*"t o 

:1 1J 7' //l;l:~flH~, 11t~$C', .At.J@M~;t.A1J:h ·;1 :1 1J 

/ ?::i / T/-ft;lf::f'~f.i: :$( 1' V? t- jJ ';I/ IJ / ?1.Jj.tt:I* 

ffl 1.,, 7-:1r...·') i"O)f&i11:;'1">, ..r-·')/ .J 1' A'0)~1'H1Hc. 

Vn'*To 

ALC@Ml;t, 7-p/.t-Jr.-r.,,O)J{7/A.1lJ:<, ~)Bl@M 

C: Pi¥:JE::X@M HHt It T .Qt.: It C', :$1' 1' 7 ~ '') ? v /-:/ 0) 

JJ;,~ 'ALC@Mt&m.GX"t .Q;: C: ·/f"C' ~*"to 

* t.:Z:0)1t!JI:, ~iii!:t9'..Aai¥1:~1o"t .Q;f- ''J :1.J 1' .A"H1.i1.I:. 

"t.Q16:iii!~ .:i - t-@M€17'!il Vn'*9 o 

The BA3310N is a dual preamplifier with ALG;-that was 
developed for stereo radio cassette tape recorders, tape 
recorders, etc. 

·~ft 

• ~Hf~-.j'~~/Dimensions (Unit : mm) 

•Features 

BA3310N 

1 ) ib1'F~iii!1ifE;lf/J;,~' (Vcc=4-12V)0 

2) )lll'lf1i)1il;I)>":/}' f.i: ~' (la=4.0mA)0 

1) Wide range of working power supply voltage 

3 )~flH~C'ifi>7-> (Gvo=85dB)0 

4)1ff~$C'ifi>7.> (THD=0.5%)0 

5 )1fU1titC'ifi>.Q (VN1N=1µVrms)o 

6) _At.JjJ ';/ /IJ /?:J /j1/-lj-;l)>"::f'~°C'ifi> .Qo 

7) ALC0)7-p/.t-Jv/{7/.Ab""J:~'o 

8)1ii8il~ .:i- t-@M€17'!il1.,n'.Qo 

• .lfHt 
.A7v::t7V::t:hi?~t-7-:1v::i-:$1' 

(Vcc=4-12V). 
2) Small current consumption (10 =4.0mA). 
3) High gain (Gvo=85dB). 
4) Low distortion (THD=0.5%). 
5) Low noise (VN1N= 1 µ Vrms). 
6) Requires no input coupling capacitor. 
7) Excellent ALC channel balance. 
8) Built-in power supply muting circuit 

• Applications 

Stereo radio cassette tape recorders 

RDHrn 877 
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• :ta·:t?1'17?7.t../Block Diagram 

til:t.J1 

I 
I 
I 
I 
I GND 

--$ 
------.! I 

Vee 

til:t.J2 

A.:t.J2 

• t@Xf:il:::k:iE~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

t~~EE Vee 14 

jffgta~ pd 550* 

ibf'FjgJ!E.a llll Topr -25-75 

f*:fTjgJ!E.all!l Tstg -55-125 

• :Ht~lbfF*-A:/Recommended Operating Conditions (Ta=25'C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4 8 12 V 

878 RDNrn 
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• 11~ff.J!M'fi/Electrical Characteristics (Ta=25°C, Vcc=SV, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit 

fit~ -15-llii lltmt la 1.5 4.0 6.0 mA 

lmllil~11EEflH~ Gvo 70 85 - dB 

~~tL'j)Jli~$ THO - 0.5 1.0 % 

J..tJIUil. Z1N 46 62 82 kO 

5*1:1:!tllltEE VoM 1.5 2.2 - Vrms 

J..tJ:fUUliiil!:EE VNIN - 1.0 1.8 µVrms 

ALC7 "\' /*JL-1~7 /.A t.ALC - 0 3.0 dB 

• iJlq~@iH!J/Test Circuit 

51 k 

SW1. SW2: Z1N+-+Ro(---)oP+-+VNIN 

SW3 : p ... R ... GV o 

SW4 : R-P 
SW5 : ALC 

SW6 : 10 

Fig.1 

RD Nm 

Conditions 

-
Vo=1Vrms 

Vo=0.3Vrms 

-
THD=1% 

Rg=2.2k0 
Gvc =NAB 45dB at 1kHz 

DIN AUDIO 

V1N=-45dBV 

BA3310N 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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• JiOJl!lflJ/ Application Example 

3.9k ~2 5.6k 

0.022µ 

Yr 1} 
~1 OOOp 

ta'llf"- •y I' --'WV-+"'111/lr+-...._..OF 

1~'7-7' '/1 A.1J----+------' 

• llJf\;ll!tlfJ 
( 1 ) jjiif-~ (Fig. 3 #mil 

0 
2 

jjiif"~l::l;t, ALCfflJ7 ·;17 *- t-:llUIL U1U@3.9k0) ~ J....11 
71/l::J....nll:To 
ALCC1)1f 1 ~ / ~ l;t4pin-GNOllJC1)CR~:iE:IX1"~t IJ t 

To J71! ·;1? 'J 1 A l;t, :::i /7'/-ftO)~A (22 µ F) C. ~ 1 

::t- t:-t::iUIJO)fi#L (4.7kO)l;::J:? "t'~:iE:~ tit T 0 IJ 'h 

J'( IJ -111 A l;t, C:. Cl)::J / 7/-tt C.4pinC1)fi#L (1 MO) 1;:: 

J: ?°t'~:iE:~ tit To 

1.10 2.9 

INPUT 

3.9kll 

470 

+ 
33µF 

0 
2 

Vee 

l1 OOOp 

'---------+----f-6-'-Mr+J\/'>lv-ft"-•Y I' 

'-----1~'] -7'"./1 A.1J 

Fig.~ 

Fig.3 

3,8 

+ 
10µF 

4 

* 5W<l'J11;t.tfff-
5W <l'J 2 l;tl!J~-

BA3310N 

22µF 

+ 

-'\N'V-~ 155133 
4.7k0 

OUTPUT 
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( 2) :pj:~ft;\: (Fig. 4-llft) 
M~ll;\:,:U, 7'/:1~NAB1':::J7{-lj"J7;.,.:tc vr~m 

~*To C:O)c ~. ALCl§ll!,;t:;i"J\!1.'N.>.Qt.:.Y>, ~)1Jtl§ll!3 

U?ij:~*1tlv 0 NFO)ll;\::fE:lt'.';tHi-120µs, Lo-3180µsc 

ij: .Q J: ? ':~:iE: ~*To 

• •tt89ftdll8/Electrical Characteristic Curves 
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ffi 
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ftDHm 
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10 
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BA3312N ALC ~jJilEJMf-t~7171~7° 1) 7/7° 

Dual Preamplifier with ALC 

BA3312N ,;!:, fi. 7' v ::t 7 V'::t ;l:J i! '/ t- 7- :1 v:::i -11', 

7-:1 v ::i -11'~.lfH:m.IR [., t.:ALC~)&'.IEJiM1~7 .i 7' 

J[,/ IJ 7' //""(!9 o 

::J ;..- I~? I- ld:SIP10pin0)/~ '/ 'T- v·1;::, Uilllll~ffl0):1 

IJ 7' ::.-:ti 2 IEJl!H:' ALC~)&'.IEJmi l*.I~ [., n '* 9 0 

:t~7'::.-:t~•~m. •~•-r:. AtilElm~Ani.l'l:t~ 

/ 7::J /j'/-lj-;lf'.1'~Jd:1/' -( V? I- ;l:J '/ /IJ /71J:t.tfJ:f* 
ffl t..., 7-:tr-. .,, i''O)litHt~. ;f-.,, :1/1 fi.'O)R~H1Hl::. 

vn,'t "to 

ALc1EJm,;1:, 7-r::.-*1i..r .. i0)1~7::.-;i,:1.fJ:<, ~5&:1Elm 

M~O:>k~. -~ftlElmi~M~"tQ~~-r:. 11'1~~7 

? v ;..- V-0)$1. 'ALCIEJ~HM/£"t Q Z: t tf7! ~ t "to 

tkZ:O)fil~. ~iliii~A-~R~9Q;f-7//1Xi~~ 

"t Q~»- ~ .i - 1-1E1m1 l*.I~ t... n'* "to 

The BA3312N is a dual preamplifier with ALC, that was 
developed for stereo radio casstte tape recorders, type 
recorders, etc. 

·~:lit 

• ?f.Jf~-;f")il&l/Dimensions (Unit : mm) 

25.0±0.3 

~ 
l;=;=:;::;=;=;=;=;=;=;=T=;=r=;=;=;=;=;=;=;: ~ 

I ~ 
8 9 ·10 ;ti 

2.54±0.2 

•Features 

BA3312N 

2.8±0.2 

~ 
--1f-.9·3±0.1 

1 ) lhf'l=~iliii~l±f'Bfill :l.f$\,' (Vcc=4-12V)0 1) Wide range of working power supply voltage 

2) jj!jjfi;)ilf;lf1i'ld:1.' (lo=4.0mA)0 

3) •*IH~ 7! ii!> Q (Gvo=85d8)0 

4 )-~$7!dbQ (THD=0.5%) 0 

5) ft£.il7! ii!> Q (VN1N=1 µVrms)0 

6) Ani.l .,, :tiJ ::.-7::i ::.-7'::.--tttf'.1'~7!il!>Qo 
7) ALC0:>7-r/*Jl.-1~7/fi.:l.fJ:1,'o 

8)~i!i~ .i- t-IElmil*.l~t...T\.'Qo 

• JD~ 

fi.7'v::t7V'::ti.J-tz7t-7'-:1v::i-11' 

(Vcc=4-12V). 
2) Small current consumption (10 =4.0mA). 
3) High gain (Gv0 =85dB). 
4) Low distortion (THD=0.5%). 
5) Low noise (VN1N=1 µ Vrmsl· 
6) Requires no input coupling capacitor. 
7) Excellent ALC channel balance. 
8) Built-in power supply muting circuit. 

• Applications 

Stereo radio cassette tape recorders 
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• 7a ·;1 ?1£1'7"?7.L../Block Diagram 

i:ll:IJ1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

GND ---8 
71'.Jld• - ------ ____ J : 

v,, 

i:ll:IJ2 

• ~M:&::k~~/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

t~ta:: Vee 14 v 
ff~:IJ!!I<: pd 550* mW 

lbf'l'i.11\JllUII Topr -25-75 "C 

'f*f;:i.111/l~llll Tstg -55-125 "C 

• ~1U@lllfl:*1f/Recommended Operating Conditions (Ta=25.C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4 8 12 V 
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• 'll~IY:llM11i/Electrical Characteristics {Ta=25't, Vcc=SV, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

ftf~~llllilUJIE la 1.5 4.0 6.0 mA - Fig.1 

milElm11tm11m Gvo 70 85 - dB Vo=1Vrms Fig.1 

~iii~i1U$ THO - 0.5 1.0 % Vo=0.3Vrms Fig.1 

.A.:tJt.ltm Z1N 46 62 82 kO - Fig.1 

iil*l:l:I :tJ '1113:: VoM 1.5 2.2 - Vrms THD=1% Fig.1 

Rg=2.2k0 

.A. :tJ:fUUll!ftillE:: VNIN - 1.0 1.8 µVrms Gvc=NAB 45dB at 1kHz Fig.1 

DIN AUDIO 

ALCr i' /;?.Jv/~7;... A '1ALC - 0 3.0 dB V1N=-45dBV Fig.1 

ALC~l!I AL Ca 40 45 - dB - Fig.1 

ri':..-.i1v-tu~v-:/3 :..- cs 40 55 - dB R9=2.2k0 Fig.1 

• iJllJ~IHlrl~/Test Circuit 

;ij" 
I 
7 
1 
;ij" 
ffl 

SW2 I 
1a: 
/!] 
ilt 

51 k 1j1 

f~ 
~ 
J7 
;... 
/ 

Fig. 1 
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e /iC)JJI~/ Application Example 

------------1 MUTE !:.~---------------- + 
I 

2 
J { '7 - 7"./7 J...1J ----+-------' 

• llJfl:mtlj.EJ 
1 1 l u•aif (Fig. 3 ~lffil 

u••~~.~cm7~~*-~••!m~3~ol tA 
1:J 71/'.::An*9 o 

ALC0)91 ~ /? ';J:4pin-GNDraiO)CRHif:<E~l"** IJ * 

9o 79·'J?91.ld;J:, :::i/'7/-ttO:>~I(47µF)tlCi;lq 

SBO:>~mtiii'.:: J: -:J "(~:<£ ~ :tL * 9 0 1) 'hi~ 1) - 91 .L.d;J:, 

Z:O:>:::i/T'/-ttt 4pinO)t!£M (510kO) '.::J:-:i't~:<E~ 

tL*9 0 

( 2) M~Hif (Fig. 4 ~!ffi) 

M~Hif,.::t;J:, J7/7'fNAB1:::i71-!f7/7't l,,"[~ffl 

l,,;!:9o Z:O)t~. ALCIBl~t;J:~~l."ili>.Qf.::61>, 4pint;J:~ 

t~L,;!:9 0 NFO:>aif:<E~t;J:Hi-120µs, Lo-3180µst~.Q 

J:? t.::~:<E (., ;1:9 0 

Fig.2 

INPUT 

886 RD Nm 

Vee' 

1, 10 

3.9k!l 

+ 

1, 10 

10.022µ 

10 2 

~'i!'A.•y I' 
'-----;{'] -Y''./;f J...:tJ 

2, 9 

471) 

33µF 

* SW(J)1t;t~'i!'~ 
SW(J)2t;t:pj:~~ 

3, 8 

+ 
10µF 

Fig.3 

150k!l 

2. 9 3, 8 

+ 

BA3312N 

OUTPUT 

BA3312N 

OUTPUT 

5.6k!l 0.022µF 10µF 

471) 

+ 
33µF 

Fig.4 
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• !IU!i.~~ttdUl/Electrical Characteristic Curves 

!ii: 
w 
CI: 
CI: 
:::J 
0 

!ii: 
w 

~ 
5 
0 

0 5 10 15 20 

Gvc = 52dB 

THD=1% 

• f=1kHz 

BA3312N 

> 61-------+--+---f----+--+---l 
w 
0 

~ 
~ 
!:i 
~ 
0 
::; 
:::J 
::; 

~ 
::; 

5 10 15 20 
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~ 
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t-

z 
Q 

tr: 
!=! rn 
Ci 
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~ 
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<( 
I 

_J 

~ 

m 100 
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10 

10 

100 

~ :s 

Vee=aV 

V 0 =0dBV 

R,=4.7k0 

lk 10k 100k 

FREQUENCY: f(Hz) 

Vee av 
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Vco=SV 

5t--~-1';::-~-+-~--+~~t-:-~-r-~, 

! 41-----+-~--1-~-"""'..----1----1--l 
i 3t--~-t-~-t-~-+-~~-+t::---J~_,~--l 
:;, 
0 

~ 2t--~-t-~-+-~.,-.-t~~+-'-~-t-~-t 
m 
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0 

~ 
e:: 
> 
LLJ 
0 

~ 
.J 

~ 
I-:;, 
a. 
I-:;, 
0 
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Fig. 13 ALC A.l:l:l1JM 
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BA313 ALC f'.f" ~ 8-if /iij:~Jti / IJ 7 / -;1 
REC/PB Preamplifier with ALC 

BA3131;1:, ALC# ~ Q)'f!Ufllit, ~;fU~Q):1 •J 7' / :1~"t o 
n~7~7-:tv~-9Q)~lit/~~m:t~7/:1~~~ 

z1,':f:To 

The BA313 is a low-noise high-gain preamplifier with a 
built-in ALC (automatic level control) circuit. 

• ~:i: 
1) n~ ·:1 ~7-:1v~-9Q)~lit/~~1:Gllo 

2) ALC~Wlif~1,'o 

3) lbf'F~iJUUl:~ml ii3-12V c ~ 1, 'o 
4) ~f1H~. fftjft$, fft*llit~ N.> .Q o 
5) SIPffil~Q)f.::/JfJ, M3L.Tf'F~\UiiJ<~ ti/JfJT $1:1,'o 

•Features 

1) Most suitable for recording/playback of the cassette 
tape recorders. 

2) Wide ALC range. 
3) Wide range of working power supply voltage (3-12V). 
4) High gain, low distortion, and low noise. 
5) Easy-to-assemble SIP package. 

•JIB~ 

n~·;; ~7-:tv~-9~~ 

• Applications 

Cassette tape recorders 

• .eMM:*~~/Absolute Maximum Ratings (Ta=25t:) 

Parameter Symbol Limits 

llili•~ Vee 15 

ff3fi9i: Pd 550* 

lbf'l'iH:M!WI Topr -25-75 

li#iJi\JfM!WI Tstg -55-125 

• 91-ff-.f";i~/Dimensions (Unit:mm) 

~o 
"'+I 
0 ~ 
~ ~.t-.l;:;:;::;::::;;::::;:::;::::;:::;::::;:::~:;::;::::;:::;::;::;:::;J 
~ ..: 

"' 
~ 
,..; 

2.54±0.2 

20.32±0.3 

I l[:D tID IIIJ lID IID aJJ . IID aD aJJ I 

• ~1!1§11&-lt4~/Circuit Diagram 

Unit 

v 

mW 

"C 

"C 

2 
INPUT 

ALC1 

I 
OUTPUT1 

NFB1 

RDHIR 

BA313 

Cl.O 

-Jl 
. 0.3 

Vee 
9 

c: 
"' .... ft N OUTPUT2 

~ 
Q, . 

tj\ 
NFB2 ra 

7 ~ 
c: 7' 
0 ::.-"' "' GND 7' 

5 

889 
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• 'lti:B9!M1!/Electrical Characteristics {Ta=25't, Vee =5.0V) 

Parameter Symbol Min. Typ. Max. 

flfa"l~•)lf( lo 0.5 1.1 2.2 

111@1&•1u11m. Gvo - 70 -

l±l:tl41U1ftl± VNO - 70 100 

~ilia'3>8£~$ THO - 0.12 0.3 

5*1±11.l'll± VoM 0.7 1.0 -
ALC:::iv~11tll± Ve - 0.2 1.0 

• 'lti:B9H1lbal/Electrical Characteristic Curves 

100 

BO 

60 

40 

20 

0 
10 

80 

vcc ~.ov 
NAB l" 1 KHz 34dB 

........... 6.8K0-GK0 
·-·~ 

0 .. 02,,r 

,..... 
b1~EN 

..... 
l""'-.. 

T" 
NAB 

50 100 500 1K 5K IOI< 20K 
FREQUENCY:! (Hz) 

Fig.1 ill±flJ~-1!.l>alftH 

~ 

~ 'rL 
Gvo VoM ..iJ _1 
I 1 la 

'ii 

L 
4 6 

SUPPLY VOLTAGE:vcc (V1 

Fig.3 llllIDl&'ll±fl]~ 

flfl-l}~·ilt -tlUl•l±~tt 
A*l±l1ltll± 

..-I 

1.•1• 
... ~ 
~ < 

1.2 .. 3 E 
~ -
.. .!} 

1.0~ •• 
O• I
> ~ 

o.s .... 2' a: 
::> a: 
Q. ::> 
I- 0 

0.6::i .... 
0 z 
:::; llJ 

0.4~ I,~ 

x 6 
0.2~ 

Unit 

mA 

dB 

µVrms 

% 

Vrms 

v 

890 ftDHrn 

BA313 

Conditions Test Circuit 

51=®, 5 2=<D. 53=(}) Fig.8 

f=1kHz, 51~<D. 52=<D, 53=(}) Fig.8 

51=®, 52=®, 53=(}) 
Fig.8 

B.W.30-20kHz 

f=1kHz, 51=<D, 52=®, 53=(]) Flg.8 

1=1kHz, 51=<D, 82=®, 83=(]) Fig.8 

81=<D, 82=®, $3=® Fig.8 

Vo 0.3Yrms 
VtcS.ov 

~ Q. 8 t---+-+-t-++H--+--+-<-++<'++ NA:.;~~KH~:~ 

~ -...~ 

~ 
0.02pF 

~0.6r-;r..:r-t-t-tttttt~t-t-tt+tttt--+-++~fll--l 
g 
"' 1S 

~O.•t---t-H'IHtttt--++t+ttttt--+-+++!++11~ 
~ 
"' < :c 

~0.2 t---t-H-11-tttll'><--+-++++lttt--+-+++!+l!t~ 

g 

10 100 1K 
FREQUENCY: f (Hz) 

Fig.2 ~$-J])J1lft~11 

Vee 5,0V 

O~ NAB t11 1 KH1 Gv 3'd8 
- 1 F &.IKO 100.n 

IOK 20K 

! 1--'"·~ 
§! I- n '-ii-' . .. I I 0.02 •' r---+-+++-++1-+ttt__,1--i 
~ [ 

i2~ 
~ 1 JI.. 

I 1---1--t-i->t-+++1+~+-~~~~·~~+--I 
~ t---+-+-+-...... +++-~-+--+-~ 

So.21--l--l-+1-H+lf't:.._--1-+-"""--1--1~·'.ltt~lt---it---i 
g ~l. .... ~ 
.lm~•~Ll~ 
0.01 0.02 0.1 • 0.2 1 

OUTPUT voLTAGE:VouT !Vnnsl 
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1000 
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INPUT TERMINATE RESISTANCE: Rg(O) 
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• jlJ:iEIBl~~/Test Circuit 

G) S, 

Fig.8 

RDNRI 

BA313 

INPUT 

45 90 135 

TIME ·r (sec) 

1ft 
~ 
iBl 

1j\ 

1~ 
-13-
7' 
;_, 

Vee 7' 
5.0V 

891 



;i"-7' ~ ;i" }ti IC/ICs for Audio Applications BA313 

• llJfFmlljij 
BA3131;J::Ec [,,T:IJ-lz '/ t-7-/v:::i-~t;;. ~l:fieffl [,, 

T 1,' t;:. t!. < t;:. ill) 0) IC "t' 9 o f!Ul8 t- 7 / ::;· .:Z. 9 i 'b -:> t;:. 

~fljf~O)!tj~ff: c ALCffl ~ - 1) / t- / t- 7 / ::;· .:Z. 9 ;I)• S 

ff4JilG ~ tin,* 9 o 
(1) M ~ 7" I) J7;,. 7" c [,, T O)ff!ffl 

1 l fieffl~il5!'!11HMll 
ICO)'i1iJ5!YilH·O)'i1J±1jg"t'3-12V"t''ti;'~l:~f'F ~ -t!{) Z. c 

W"t'8*9o&fi~6~~~C:t;;.-:;T~ij, ~*lli:t.l'il 

l.±1;1:6VJ)J_t"t'l;l:, l;Il£-~cf;;.IJ*9 0 'iliJ5!'!11.±i6VJ).1 

_t "t' [,, 1.J> :/:)~*lli 1J f J: IJ * 8 < [, f;:. \,'~~I: J;J:pin5c 

7pinO)r .. i1:9HittO)f!.Ui'Li~A 9 ~ z. c "l'iiJft~"l'9 o 9H'1 

~•tt"l'~~•O)cijm~~*lli:t.l~*O)J:?i:t;;.ij* 

9o 
Vcc-0.7 

2) R.1hl§t lli 1J 

••mn 1Hna t-7;,. v·.:z. 90):::i i...-? 9'ilmI"Z'* 8 < 1.J•tJ 

ij*9~S-81:Ml,,~~1J'ilmiimfl,,T•~~~Waij 

* 9 0 BA3130)~~30 µAl£Jt"t'9 0 [,, tc.1J~·-:> T'I pin!:-::> 

t;;.~:::iv?9attRLA~*O)~l:1Jij*9o 

RLA= v~~o31.8 (kO) 

3) Ji§] jJtlj( ~;¥tt 

f~~O) [,, ~ i!ffifi§JjJtlj(l;J:?ginO) :::i / 7 /it CE C: 7pin1J• S JJ. 

f;:. ICO)i*l~Bt!ftJLRE (*1300) c "t'** IJ * 9 o 

1 
fL = 2irRE CE 

=~OP (kHz) 

f - 1 
L- 21TRECE 

= 5...5 (kHz) 
Ce 

Gv2 : 50dB 

RLA: 68k0 

Cp: pF 

CE: µF 

~~O) [,, ~ l!ffifi§J51tti: 1;1: 1pine:7pinr .. i :::i;,. 7;,. itCp c :rna 

::I I/? 9f!ftJL RLA"t')~* IJ * 9 o 

fH= 1 
2nRLACpGv2 

=~op (kHz) 

Gv2 : 50dB, RLA : 68k 0, Cp : pF 

Z. <1.>11~ i Fig.91:;if- [,, * 9 o 

* tc.~~Ji§J5Jtti:l;J:1 pinc2pinO)r .. i1::::i /7'/it i-:::> t;;.1, '"l' 

t*~"t'8*9oCE~*898'~c•~"t'4''ti:'~l:fJij 

*90 ~*100µFmlt"l'9o Cpt;J:*898'~c~~"t'4' 

'ti;'~1:t;;.1J * 9 0 il*100pF,£Jt"t'9 o * t;:.ii[i15!0)tt},,~;¥ 

'til;J:2pin0)},,1J::J/r/itC1N"t'** IJ *90 C1N1Jf*8 

<1JtitiUO)'ti:'~ttli.6l:<t;;.•J*"to l,,1.l•l,,, t9:A.lli¥~ 

f'FOOMllli¥raih,..'5T-lli.ti :!': 9 o 
C1Nl;l:4.7 µF P.1..t.1f~~"t"9 0 CE!;l:22 µ Ff\tlli:1J>'~~"t'9 o 

Cp~affi~~O)JJ."t'1J<~~-·O)~~~~~~"t'9W 

~~0)~1J>';fi-=f*8 < f;;. IJ *9 o 

0 11 
cJ1J. f2"'" ~ ESJ 

~ 60 · f!;f' N Cp5pF 
.; Jl".l..J, N ~N Cp!Opf 

"
;;;" 40 C>: ~itttttt--t-tttt'lttt-TTIH"tt111[b.t-'· '"'t"r..~Nttttf!lc, JOpF 

f' Op 50pf 
l'! 1--+-+++l++ff--t-+++H!H--t-+tt-t+tll--+-t-f'l-tttttCp 100pF 
~ 
5 201--+-+++l++ff--+-+++H+H--t-+tt-t+tll--+-t-ttttttl 
> 

100 lK lOK IOOK 
FREQUENCY : f (Hz) 

Fig.9 lililUUij111 

(2) Uit J7;,. 7" c [,, T O)ff!ffl 
1) ALCIBJiltt0)~13Jl 

BA3130)ALC (AGC) IBl!lttl;J: 7" 1) J7;,. /O)rn$9::::i v? 91l 

R0)1;,.~-~;,..:z.1~m9~:::ii...-?9~mn~tc-:;T 

\,' * 9 o tlf~lff'1 A? 1) - t-0) Z. O)~O)IBJilttt;J: t- 7 / V° .:Z. 

9M"t'fibtt~'#:>O)W*$9"t'l,,kW~-ij/t-/t-7/ 

V° .:Z. 9 i ffffl [,I.±~$ i JR:J..t ~-It T \,' * 9 o 

Fig.1H:;if-9J:?l:11'- 1J/ t-/0)~~1tli81J>'*8<, I± 
~$1.l~-~ < t;;. •a 9 o 

* t;:. BA313t;J: 7" IJ J7 / /0)1l~~Jv- :fi*I "t' ALCiMm [,, 

l \, \ ~ f;:. ill)I.±~$, 1.±~lel!J t;J: /I) J7 / /0)1l~~-O)m) 

ti:C:1;;.-:;H'*9o 

2) ALClei!JO):tJ!lfn 

1.±~lel!Jt;J:/1) J7//0)1l~~-£;:J:RJ:1;1'~ (,,*9 0 -~I: 

A.·:; i"O)lli:t.J J: IJ v 1? lli1JO)n1J""* 81,' t;:. ~M~P~J: IJ 

U8fti¥0)7° 1J J7 //O)fU1~i""FlfTfie? ~~1.l""~ < 1l~~ 
:B:h""Uif"llij;t:~ < 1;;. IJ *9 o l,,t;:.1J~·-:> Tl.±~lel!li*8 < 
c ~ tc. ill)U8!1i¥t: 7" 1J J7 //O)Jv-7"1*'JfiSl:flH~t ""Flf ~1h 

~1.Jfa IJ *9 o 

(a) ~-:::iv? 91lfi5Jt!fti'Lt9J.f;tlt"t'""Flf~o 

Spine 9pinO)r .. i1:~A. 

(b) ~MI~·:; 9 i'ilmf~~91:11:9~ (Fig.10~~)0 

(a) O)n$ t;J:~f'F.ffii. h"" 1.J> b IJ' di>* IJ lj\ ~ \, 't!ftJL1Jf-:::> It s 
ti 9"1k0filt* Z1J""~~"t'9 a 
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Fig.10 

~ 
UJ 

~ "\. 
~ 1--~~,..+--t-+-+-+-+++t---+---t--t--t-TTH""f 

~ 1or----· ~ 
a: 
0 
t--
(,) 
w 
-' 
-' 
0 
(,) 

f----+--+-~rc+"JsH+t---T-~t-+~.--~ 
r- - t----+--+'ll.d--+--l'<l--t+--+---t-;--t--++tt1 

1 10 100 

f--+-+-- I\ ~nglelTr 
1 ol"~l°ll' N j\ ~ 

BASE CURP<.NT: I B (mA) 

Fig.11 ALO TrO):::J v?~1' :..-~-~/.A 

• IOJUiV/Appllcation Example 

lOKO 

"to 
<:O);tl.g.O)ALC~'fi(f)j!!~O)tl-=f~ Fig.12t:jf- L,;: 9 o 

24 

~ 22 

~ 20~-l---+-+--+---l--+--+-+--t----t 
0 
?: 
-' 16~-l---+-+--+----t--+--+-+--t----t 
w 
> 
j 12 

t--
rR=O 

::> 
Q. 
t--
::> 
0 

-4 _L 
-10 0 10 20 30 40 50 60 70 80 

INPUT LEVEL (dB) 

Fig.12 I~·:; ~titit':::J:-?>ALCiaJllO)at• 

lj\ 
~---. ........... Mr ........ -o-----VVl~------------o--------------..-Vcc=6V ~ 

p 

c, 
33µF 

+c, 
lOOOµF 

4-an 
Al:::'-:IJ 

~-~~~-----+- ONO 

/~{7'A/iilf& 

RDNtn 893 
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BA333 ALC 1"1° ~ jjif/i'J~ffl 7° 1) 7' / 7° 
REC/PB Preamplifier with ALC 

BA333 ';t, ALC1tj" ~ '!: .I IJ ""./ "J 7 / IJ 7"/ / 7! 9 0 l:f:l 1J F 

71 :ifj~1J ~ ~b*J, ALCA.1J IHl!m~tf ;< - 9 IHl!m~ i~JH~ 

i1J(! ~ .Q f~ b*J, /~ 1) 'J":iJL-'!: =. 9 /Ji\:O)iz ") I- ,;:~)l"('•9 o 

*~~~aA.~0)#7/./1X~t~~kO)~t, ~-~ 

O)*HitJ•f.J:.#.i.*7!~!1:~ tL H'* 9 o 

The BA333 is a monolithic preamplifier with ALC. 

• !M:lit 
1) ID1'F~~~IHUB ff 2.5 - 16V t:Jl="m",:U.~ 'o 
~~~aA.~0)""./37?.~M~T+~M•~;>j:~tLT 

3) ALCnl!ltilt: < EE*i$if J: ~ 'o 
4) l:f:l1J 1"71 :7'fi~1J if:Jl="m°,:k~ ( (Vcc=9.0V, R L=820 

Q 7!2.1Vrms Typ.) l:l:l1J~i/ff;IJ• 0 ~flALC~~IHl!m, ;< 

- 9 IHl!mtJftl~ 7! ~ .Q 0 

5) 1tt~•-r: iii> .Q 0 

• ~~'1"$i~/Dimensions (Unit:mm) 

22.o:!:g" 

lrm a:D cm cm cm CIJJ tIIJ cm cm j 

• l*J'$IHllHl~~/Circuit Diagram 

BA333 

2.a:!:g" 

JL 
0.3 

lo-<1>---4--+-~~-.-~~+-11w-.--~-...---o 

•Features 

1) Extremely wide range of working power voltage (2.5 
-16V). 

2) Power supply switching pop noise is eliminated. 
3) Wide ALC range and excellent compression ratio. 
4) Extremely large output drive capability (2.1 Vrms, typ. 

at Vcc=9.0V, RL =8200 ). The output is directly con
nectable to the ALC rectifier and meter circuit. 

5) Low noise. 

•m~ 
:hi! ·;i 1-7-/v:::i-?f 

fO)il!J 

• Applications 

Cassette tape recorders 

FIL TER 

5 ~ 
GND 
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• MXltll:*~~/ Absolute Maximum Ratings {Ta=25"C) 

Parameter Symbol Limits Unit 

•il•I.% Vee 16 v 

ff"til~ Pd 500* mW 

tifFiillllfiil Topr -25-75 'C 

fiff:iillllfiil Tstg -55-125 'C 

• •tt~Mi!/Electrical Characteristics (Ta=25'C, Vcc=9.0V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

11m~~t1Uft la - 2.7 5.0 mA V1N=OVrms Fig.5 

mlli!llMl1%fUf!J Gvo 65 76 - dB VouT =0.3Vrms Fig.5 

:i:iiiilllilli~$ THO - 0.09 0.3 % VouT =0.3Vrms Fig.5 

•*1±11ltl1% VoM 1.7 2.1 - Vrms THD=1% Fig.5 

.A1ltlll4tfftl1% VNIN - 1.3 2.5 llVrms 
Rg =2.2kQ 

Fig.5 
BPF (30Hz~OkHz) 

ALC:::Jv?~'lll.% Ve - 0.1 1.0 v - Fig.5 

.A1lt!l'it R1N 60 100 - kQ - Fig.5 

• 1Ht~Mttdb8/Electrical Characteristic Curves 

1211 

j;;;: Gvo t-

~ 

Gvc 

:H 
II 

SUPPLY VOL TGE : Vee (V) ICIO lk IOk IGOk 
FREQUENCY :I (Hz) 

J. 
lL"1 ALC OFF 

[2J 
ALCON vr 

~ 
"I 

10 100 1000 
INPUT VOLTAGE: V1N (mVrmsl 

Fig.3 ALCMtt 
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10 

~ 5 
c 
:i: .... 
z 
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~ 
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l 

-r 
,/-A ~ ~ 10""' F"i• r-;; 
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OUTPUT VOLTAGE: VouT(Vrms) 

• iJlg~l§ll!~/Test Circuit 
S, 

2 

3 

4 

5 

6 

7 

220µF 

896 

10 

S1 S2 

lo Open Short 

Gvo Short Open 

THD Short Open 

VoM Short Open 

VNIN Open Short 

Ve Open Short 

R1N Short Open 

9 •. ov 

Fig.6 ALC~ttil!J'.JE[ij]~~ 

RDNfR 

BA333 

S3 S4 Ss Ss S7 

Short Open Open Short Open 

Short Short Open Open Short 

Sh.Ort Open Open Short Short 

Short Open Open Short Short 

Short Open Open Short Short 

Short Open Short Short Short 

Open Open Open Short Short 

to Kn 
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e ?i-'ft!t$.§b<1)m/.l!IJ (Fig. 7 ~~) 

C1: A.1JtJ ·:;/ 1) ;....1":::i;....7;....-lj" 

~A.~i\'1'iU:~W~~~ i 9 o 

2.2 µ F-10 µ F ~tit~ [., i 9 o 

,J, 2' "11J;1f~A.~il'tt1: 1;1::wf1J1" r o 

C2: 1) ·:;/Jl-71 Jl-1Zffl:::i /j'/-!f 

ICpqgso;it!UJU:: 1" IJ ·:; /Jl-71 J(,'.)z H'PJ * 9 0 

C3: 3'.tmtJ"\1' l'l':l. :::J ;....j';....-if 

1t.t~o;i-T 1' ;.... ;1f~'.lf.: 2' n * 9 o 

R1 e: o;i*ti. ii n-tt 1")~'.lf.: 2' n * 9 o 

1J12' 1. 11J;ti~A.~il'ttl: !t:WflJ1"T o 

10µF-100µFrai1"fieffl Vt< t!:.2'1.'o 

C4 : ilimtfill.11:.ffl =\=- 1' I 'I'~ 11 

t 1.., z: n 1i t.i: it n i!~;u~:ro;i ilimtt!.tti'L 111: ~mttfmt n 
li.iE7J:t±!1Jihi'FF.:ltF!~.;, n t'VoM1ff[""F9 .Q;:: (::tis I) 

iTo 

2.2 µ F-10 µ F ;lfli~1"9 o 

Cs: 3'.tmtJ"\1' 1'\';-.:::i;....j';....-if 

t±!1Jf'Fi1Jf.':l ~*'.If.:[.,""(\, '.Q ilimtt!.\;:11i;<1)3()1it/"\ 1' /'\' ::l. :::J;.... 

7'/-lf1"9o t l..,Z:tl.1f7J:!tMf, 9H-;J"lt~~*T-C:tt 

?IJ !: ICP'JllBO)ifi);iti!.\;:11i;;lf).. .Q Z: (:: !: 7J: I) i 9 o 

e ~Jij91J/ Application Example 

x 

22on 

Re 1 C,R, 
L• 

Re 
R, 

10 µ F-47µF1ili~1"9 o 

C7: 1) ·:; /Jl-71 J(,'.)z 

Ca: t±!1JtJ ·:; /') /?:::J /j'/-lj" 

~;i;1:t1mws 111-tt;,,o 
2.2 µ F-10µF1ili~1"9 o 

+ 

1-t~ 
~Vin r= 3 

+ 
R, 

+ c .• 

-+ 

2.2k<l 

10µF 

c, 

Fig.7 

Vee 
R, 

+ 

+ 

~·R1-R e 

C, --C3 

R, 
Vee 

C, 

8 Ca 

+ -

L,. L,1.tlfffl~l'l'l~~t.ii!T 

:ft~iiU:Ji<tll)-C <to~~' 

RDNnl 897 
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BA343 ALC 1t~ 7' .:i. J7 J'v7° IJ J7 /7° 
Dual Preamplifier with ALC 

BA343tj:, M!Jl: ~ f;:; 2-:::>O)ALC!EI~t1\ "J 7 7' ftj" ~/I) 
7' / ""f"Z'lM~ ~ *1.f;:; -'E ./ 1) ~ ·:;? IC"Z' T 0 ~t:1\ 1) 7' ·'j' 

Jv-'E =.111.J;r.tQ) .A 7 v :;f :1J i! ·:; 1- 7 - ""f v ::i - :$f t:J.ii"9 ~ 

J:?t=~~t~nn'*To *~t.i: 1"71/lmt.Jt, ~~a 

A.~Q);f- ·:; ""f ./ 1 .::<."M~t+~,=~it ~ n n' *"to Yili-T 
!licllfrn, /iJ:-- t-liH&Q)~~l§th,.~!b"Z', ?r:1.::<. t--?~i¥tt 

t.til:Htt.i:~d::?t:i'lieit~:h.T1,'*To *f;:;~IH~, ALC 

Q)J\7 ·:; ::\'- .:~Hf~1~!9:.A.~Q)Jl:...t IH;¥fttj:;tj:;fj(7)7·-\' >.:?

Jvrai"Z';Jl=*''=~7'-1ibf d:: < t.i:-:i z1,' *To 

The BA343 is a monolithic IC consisting of 2 independent 
preamplifiers with ALC circuits and buffer circuits. 

••im 
1) ALC!EI~ (2fm~~M!Jl::<tl 

~~~a.A.•O)mt.Jai-71/?IEI~ 

3) ~~~lf3.~H.iEff~/ 1J 7' / ""f 

4) /\ ':J 7 7' !El~ 

• ~:Bi: 

1) ~ilit.J"Z'il1i~(VoM=2.3Vrms. Vcc=8V)o 

2) ili t.J 1"71 :7'1mt.J b~'* ~ 1,' (RL =1 kO lo 

3) ili t.J~fiI tj:, ~~~1±3.~tltff~"Z' c11i ~ 0 

4) ~ tJ~\'."fUU~rl'i11i~ (VN1N=0.8 µVrmslo 

5) ALCQ)f-1' /.:?-Jv/\7 / .A1.Jf.til:~=f"Z'il1i ~ 0 

6) ALCjbf'J:tj:~$"Z'Vcc=4.5V1J> S mJMs"Z' ~ ~o 

7) flll!El~~IH~0)7-\' /.:Z-Jv1\7 /.A b~'.Ill:H"Z'il1i~o 

8) ~~a.A.a\¥Q);f- ·:; ""f ./ 1.::<."b"''J'~1, 'o 

9J ~~a.A.~O) a i -71 / ?~iftt0)7-\' / .:?-Ji..r .. i1<.7 

'/ ::\'- b~·~ f.t\, 'o 
10) /I)/ !-£~~l§t•, ~<f~J'- 1-'7-?t:t.J:~J: ') t: 

Yi/i-Tb"'i'licii~ n n'~o 

• J1Bt 
.::<.7v:;f79:;t:1Ji!~t-7-/v::i-:$1' 

.::<.7v:;f:1Ji!·:; t-7·:;::\'

*-.L>.-A7v:;f 

a r--9·:;?-t!/11 

e *~-f-~~/Dimensions (Unit: mm) 

19,4±0,3 

RL2 

12345678 
00 

0 

0 N v "'[i!1E~]i "~ ~, .. ;:,., ti ~ ' 

ti :;; I 1-2.54±0.3 I 7 .6±0.3 

"·"~' )1 t" 
Q,3;!:0.1 

I 8.6±0.6 I 

•Functions 

1) Two completely independent ALC circuits. 
2) Output muting circuit that works when power is 

switched on. 
3) Power supply voltage follow-up preamplifier. 

4) Buffer circuit. 

•Features 

1) High level output (VoM=2.3Vrms, Vcc=8V). 
2) High output drive capacity (RL = 1 k O ). 
3) Output voltage follows the supply voltage. 
4) Extremely low noise (VNiN=0.8 µV,msl· 
5) Excellent ALC channel balance. 
6) ALC operation begins typically at Vcc=4.5V. 
7) Excellent closed-circuit gain channel balance. 
8) Low pop noise upon application of power. 
9) Uniform power-on muting characteristics between 

channels. 
10) Pin arrangement is made in a symmetrical pattern for 

easy PC board design. 

• Applications 

Stereo radio cassette tape recorders 
Stereo cassette decks 
Home stereos 
Music centers 

898 RDHIR 



~ -7-< ~ Jf.J IC/ICs for Audio Applications BA343 

NFS, INPUT, 

FILTER, ALO-OUTPUT, 

OUTPUT, A.LC-INPUT, 

Voo FtLTERs 

ONO ONO 

OUTPUT, ALO-INPUT. 

FILTER. ALO-OUTPUT, 

NFB, INPUT, 

e ~Mlt7':~~/ Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

il!:i!ii11EE Vee 12 v 

ff'.l11!ti~ pd 550 * mW 

ihi'l'jgJtiBllll Topr .=-25-75 ·c 

1*1-fjgJtfBllll Tstg --,-55-125 ·c 
* Ta=25"CP..IJ:C'~lllT~til:J:, 1tl:-::>~5.5mW'!'.ilt t;~ 

I • 11m99~1i/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =8V, 1=1 kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

~i~~~lliiilt lo 5.0 8.5 14.0 mA - Fig.9 

f*lliil~MiEEfUm Gvo 60 73 - dB V1N =-75dBm Fig.9 

:i:~~)/Jl~$ THD - 0.1 0.2 % Vo =0.3Vrms Fig.9 

.A.1:Jlt:fli: R1N 90 140 - kO V1N =5mVrms Fig.9 

iii:k l:i:ttJ llEE VoM 1.6 2.3 - Vrms THD=1% Fig.9 

.A.1:J~lUl"lif71EE VNIN - 0.8 2.2 µVrms BPF 30Hz -20kHz, R 9 =2.2k0 Fig.9 

ALCf- i<-'-:?- Jv CB(ALC) -,1.5 0 +1.5 dB VIN =-20dBm 
1~7/A 

Fig.9 

RDNRI 899 
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• llit~~ttdHl/Electrical Characteristic Curves 

! 
" ~80 
~70 
<{ 

~60 
~ 

50 

40 

30 

~:'°=i~h'l 
Rg=2.2KO 

....., 

R• 1 K Gvc 

nm 
0.0111F 

~ 
12KO 22QKlll' 

G•o 

NAB 

1 
20 50 100 200 500 1 K 2K 5K !OK 20K 50K 

g 
0 
:r: 
>
z 2 
0 
;:: 
a: 1 

~ 

FREQUENCY f (Hzj 

t-Y.cc=SV co.01µrJ 

=~~;;11 ~711---1-+-+-+-f-H+++-~ 
.-Ag= 2.2kh (12'KOJ C220Km 

0 0.5 1-+>1+++++---+--+--++++++~--+++-+-++1-+H 
(.) 

z 
O t-.,. 100Hz J;1 
:::; 0. 2 ~ I,! lKHz/J 

~ t--r1 // 

_J O.l 111~~~~11~~~!11 ~ o.os r-E++-rtt--10KHz Iii: 

I 
0 ·02 '--'co-". 0""5 =o'--. ~1 --"o~.2--'-"'-'-o.""5='----+2--+3--+-~~ 

OUTPUT VOLTAGE Vo(Vrms) 

~ so,i---r---i-+--+-+-v_0 =_0,.....,(d:=1B=m.-) +---+--t 

.Sm ~ 

...? 20 "'"" 70+--+-~..'1""'-1----+-l---+--ll---+--l 

iz: J 60>1--+...,1,.v+--+-l----+-l----+~1----+~ 
w z JI z 
~ ~ 50>!--+-+--+-1---1---1 /-b.C-1----+--t--~ 
~ ~~ 
0 10 ~ 40t---+--+-]Ll---+T7_,,.'"I---+---+-+--+---; 
!z: <( ... 
w ~ 30>----+--1---..1£---'---+----'--+-+---+--+---+ 

~ ~ 20t---H~~~t---f---j--f---j--+---t--+---I 
5 
0 0 o~--+--._,..5_,_--;_71 o,,.__._--;...,1"'5--'---; _ _, 

900 

SUPPLY VOLT AGE V cc (V) 

Fig.5 lo, Gvo-~~tf:E!M'tt 

RDNfn 

~ 
0 
I 
f-

... 
~ 

BA343 

Vee BV 
R, 1KO 
Gvc 45d8 FLAT 
R,= 1 BKO --+-+++-1-1+1+--+-++++4l-I 

1~~1-ITl~K~Hz§§M§mm i:==:ioOHz 
0.5 

0.05 0.1 0.2 0.5 2 3 

OUTPUT VOLTAGE V0 (V,mJ 

Fig.2 5[$--:±1 :tJtEEfi¥•11 

t-fH°J=T.I l/ 
t-RL=!Kfil 7 
f-b':'c1~~tdJ 17 f-~•=18KO 

FLAT 
!8KO 

111 •OOO .,,,. 

IZl 
[7i 

7 
7 

7J 

IZ 
0o 1 2 10 15 

SUPPLY VOLTAGE Vee (V) 

+-·+ 

II 
;Jpf 

"1 

... -~1-++--+-H-+-H-++-l-++-+~·~·1-++--++-1 
~ f-f-+-;+--+-H-++-1-++-+-+-+-++-l-++4-l 
~ 1-+-H-+++--+-' 
~ 1-·t- l-l-++-+-+-+-++-1--1-+4-++-l+l-l 

u -~l-l--+-l-l-~l-l-+-l-l-~--+-l-l-l-l-.+~l-1-.,_... 

t-++-1 

OUTPUT VOLTAGE Vo {dBm) 

Fig.6 7 Cl :A t- -- 7!M'1i 
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0 

i!: 
z 
0 

~F 
~~ 1.5 

2:+ 
>~ 
~Q 1 
<( z 
I- 0 
_J::::;: 
0 a: > <( 
1- I 0.5 
:::J _J 
0. <( 
I- 1-
:::JO 
0 I-

::rn::rn:rr :r 
Vcc=SV ... -

'"~: 
Gvc = 45d8 FLAT 

V1N 1.5kQ n RL 1 kO 
~~:~;~n -
f= 1kHz t- S,: D 1000' 

ALO 
22µF 

Vo (V,~j 

IZ 
IS 

J 
g_ 

THD(%) 

I1ill 
5 10 20 50 100 200 500 10002 000 

INPUT VOLTAGE V" (mV,m,) 

Fig.7 ALC)..;IJ~f:Hi\'tt 

• ill~:IE1811&~/Test Circuit 

+ 
220µF 

....--Vee 

Cf) 
'If 
Cf) 
c • 

Vcc=SV 

I IOOKn 

1 IOOKn 

2 IOKn 

5202 

BA343 

1 ~~~ 
> .......... -- .......... ,__---1----1-+--'---'--'--J___j___j__J 

-;~J-° > 1-80 1-----1----1-+----!--_J_---1--J___j_---l__J 

15'L_J___,J~=t=±::±od 70 Gm+--f--

6 
t--Vom 

2 1.0 5 1 Olf--l--_--l...___-+--+-+--+--l---+---1---l 
I -t-r-.. 

0.8 40 

0.6 0 

0. 20 

0.2 10 

5 

THq 
0 0 011-----1-~-+--.J,'='-.L.,..l-'--'--...JI _ __.____, 

-25 0 25 50 75 

AMBIENT TEMPERATURE: Ta (°C) 

Fig.8 VoM 

~~oD - ~ll:ihffi\Jt1i\"1'1 
la 

~ 
SW Hk i'F 

S101 S201 S102 S202 S103 m S203 S301 

osc lo 1 1 4 4 1 1 2 

Gvo 3 3 3 3 1 1 1 

THO 2 2 3 3 1 1 1 

R1N 2 2 1,6 Ys 1 1 1 

Fig.9 
VoM 1 1 3 3 1 1 1 

VNIN 2 2 4 4 1 1 1 

CB 1 1 2 2 2 2 1 

naNrn 901 

:it 
I 
7 
1' 
:it 
Fil 

I 
1lt 
~ 
)Bl 

1j\ 

1= " ~ 
7' 
;., 
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• ~8111811Hlli!t~/Circuit Diagram 
13 r-------;:----------------------1 4 

FILTER 3 Vee 
I 
I 
I 
I 
I 
I 
I 
I 

INPUT1 o-6-+1-+--t:: 

1 
NFB.I'\-+--~ 

MUTE. 
I 
I 
I 
I 
I 3 

'>-----1-('l OUTPUT 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 2 

I 
I 

I o, I 
II R. I 

14 : ~o. TO.Vee I 1s 
ALC-INPUT 0 I o. I 0 ALC OUTPUT 

I I I 1s.12 
I ,-+o ONO 

l * : 
L--------------------------1 

:i!..l:~U, BA343Q)JtCh~Hff-1" 

• 1811Hlli!tO>ill.IJJ 
(1) 3$i.*6:1'J7':,... :1 

3$i.*6:11JJ7/:11;1:, ~0)01, 02, OsO> t- 7 / ~.7.;, 

R2, Rs, R40)jlUft, :&!!h0>1ii.lll .. EE~~ff~:IE'ilUllf'C~J: 

IJffilJiX~ ti.*9 0 2pin~l;::l;l:J{-( J".7.:::J /7/-ttl~- L, 

*"to C10);\'-;.H~?l;I:, ~:13ltiljjEffl1_>"to .A1J'f8~1;1: 

010)~-.7. 16pin;IJ• f>.A1J ~ tL*"t o 

(2) /{ '') 7 7' 7' / :1 

•EE~~1;1:, ~~-:IE:0>1/~-§/.7.~*l§~t99 

/{ '') 7 7' 7' / :11ffl-:i-r\,\*9 0 OaO) :::J v?? 1:~• ~ 

nt:= tO> 7!, 3jiii:*6J7:,,, :10> l:l:i1Jf-g~ I ~1t-r 1.' *To 

3pinl;t/{ ''J 7 7' J7 /:10>l:l:i1J t tJ: IJ *To 

(3) 11ii.llltt.A~ ~ .::L -7 1 /? 

Fig.10 

MUTE. !!ff-~ n ""(I.' 9 $~ l;I:, 1!iilitt.A~4pin Vcct 

13pin FILTER3 ~T-O>r.ll0>11'fl'L~I: J:,-:i""(jllJ (t,0)7!, -t · 
0>1:1:i1J 1;1:, 1{ ") 7..,, 0>.A1Jfl6~1:~*1C ~ n -r1.' *"to 

1l~tt.A~0>#7:1/1Xl;l:~O)@HO>il~~J:ij, ·~ 

f>lff>n*"t• 

e ~f.tltat!&O>lltlj.tj (Fig.9~j!fi) 
(1) I~ ''J ?~•ffltitft 

1pin-GND, 8pin-GND roll 
f1J~~:iEffl0>titt7!, 1000Mfl0>'fll~ffl< t.:~1.'o ~ 

O>t.ittt~il\ffl~-T (NAB):&!! (FLAT) t O)J:l::(!flH~tJf~ 

:IE~ n * "to fl~m~.:r 1 :,,, ~ - §:,,, .7. 1 zNFB t "t 9 t 
'/xO> J: ? t:fU~tJf)J( ~ ib n * 9 o 

(4) IJ ''):1JJ,,71'JJ,,? 

R1t:J: 9 tO>I!, 13pinl:9H•Ht :::i /7/-tt l?lt 7 1 JJ,, 

?~~l:mt:=-ltf;;t,O)(!a IJ, ~ f>(;::, ~ .::i.-71 /?~ 

r.llO>:::J/t-O-~~T-l!taij*"to 

(5) 1{17.7.@H 

Rsl:J: 9 tO>I!, 2pin;IJ• ib 010)~-.7."'ilt)llf l~'C L, * 

9 o 01 l;l:~Jl7 ;.- ~ffl§ 1 ;;f- F1'9 o ~ nl:J: IJ .A1J 
~7:1~/?:::J/7/it"0)7;.-~/?IJl(L,*"to 

(6)ALC@H 

04, Osl:J:9 §- 'J:,... t- /~*!@Hl!"to ~O>@Hl:J: 

IJ EllJJiifti.l!l~;IJfRJfj~ t tJ: IJ * 9 o ).1J l;I: 14pin7!040) 

~-.7.t:~ti'ii~ n -r1.'*1° o .w111;1:os0>:::i v?; 1:~ti'ii 

~ :h.f;;15pint tJ:-:i ""(\,'*"to 

(7)GND~T-

GND~iffl;I: 2 *'l]ci!> IJ *"t 0 5pint12pin ll"?-/1:::.t 

IJ~- [;""( ;:°~ffl( t.:~l.' 0 :m:O>J: IJ l.'-:i-t' -'jO)'fliiJ!f;b. 

f>-:if;;t,O)l!"to 

·zNFB 
Gvc=20 • log ~ 

1.8hlru Gvc=20 ·log 100(0) 

'745 (dB) t tJ: IJ t 9 o 

902 naNrn 
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(2) 1~1rc~ . .l'IP1 Jv9 :::i /7/-!f 

2pin-GND, 7pin-GNor .. i 

~µf~~M:::i/7/-!fW!l~Z9. ~~·if*~<~~ 

(i, fft:ijt~~~~T.Q~cif~IJ, 1jqq-~".Qc, fft:ijt~;J 

ftjf~( ~.Q~C:ff~IJ;l:9 0 

(3) t±:l :h :h ") 7' I) / ? :::J / T / -if 

3pin, 6pin c ~fo.ir,.,~)llf~)llf ~ :h ·:; t- [., ;t 9. 33 µfffil 

~Z9. ~~fjfiJ:IJ*8~'C8, ;tt.:1j\~~'c8ct, 1ft 
~~~~~q".Q ~(:ff~ IJ ;l:90 

(4) ~ibll71 Jv9 :::i /7/-!f 

4pin-GNor .. i 

~i!i ~ IJ ·:; 7 ;i, 7 1 Jv 9 .:& tf, *' ·:; 7' .1 1 .A'ffi.ltffl (;:: 220 

• JiC>Jf.11'1J/ Application Example 

C1 1oa 
(0.0lpF) 

µF ~~1"1l :::i / 7 /-if tJ"il~ Z 9. 1J' ~ 915· .Q c ~i!i 

IJ ·:; /JviJ5'tf:lf.: IJ, ;F'·:; / ./ -f .A'iJf~~9.Qt.jj~f)f~ IJ 

:t9. 

(5) A.:h:h ·:; /1) /?:::i /f'/-!f 

9pin, 16pin c f~~ibJlr .. i 
A 1J I- 7 / ;,; .A 9 ~I~ 1 7' .A ~)llf ~ :h ·:; I- 9 .Q :::J / T / -if 

z1oµFtJ"il~Z9. t 1..,,1,~ < ~.Qcftt~~~~~9.g 

~e:w~~:t9.*89~.Qc~ibllaA.•, *'~7'.11x 

iJf~~ [., :t9 0 

(6) ALCffif!Ui'L 

. 10pin-A.1J, 15pin-A.1Jr .. i 
10kQ fJ5'@~Z9 0 1j\ ~ 9 ~ .Q (: ALC~ iJ' fJ> IJ iJf~ ( ~ IJ, 

MONl 
ehl I PLAY 

~------"'=-"---'--1-------l_. I REC 

Vee 

220!1 

GND 

Rio4 
(18K!l) 

33µF 

10,uF 

+ 
33pF 

Rzo4 
(18Kil) 

C2oa 
(0.011,F) 

10,uF 
+ 

c:: 
i:'i 
N 

c:: 
"' N 

<"i 

+ 
10/'F 

ehl 

=~-<J--CIJ 
MIC 

··~ .I :-
R10!1 

I 
c,04 BIAS 

I o.s.c. 
C204 

eh2 
• •±ij F.1 -
=~ 

MIC 

I eh2 

* ~.PJ 'If A SW l.t, PLAY ** R,l;t,Gvc40dBi:rFl:i~JE: 
9 7->tlJ~l:lOO fl il1Ji~(7)jfr 
11i:~A.:h.T< tc'/:t. 1, 

MON\ 
ch2 

L__ __ _.c::::.:.___.:=..c ____ ~,,__---------;o 

Fig.11 

* * *R101-105, R201-205 
C101-104,C201-204 
L101.201 
i.j:~lfl5k1'fi: J: ~)~Ji': I_, l < fc '/:I, I,, 
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;;j" 
I 
7 
1' 
;;j" 
ffl 

I 
'flt 
)l!iJ 
iii 
1j\ 
1~ 
~ 
7' 
;,, 
7' 
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*8T~~t~1XIV~~~tff•ij•T. 

(7) ALC.i\.:t.J~Blj~O)t!.\Ji'i: 

14pin, 11pin-ALC:J/j-'/-lff'ai 

4.7kOMflO)tl:titl .An -r < t!: ~ ~'. T-\"' /.:?-Jvf'.IJALC/~ 

7 '/ :\'-tf'flt< t.i: IJ liiJPifiJJ1'Ft.fi'iJtjgl:'T o 

@ @ 

GND, OUT, voe OUT, GND, 

GND, V1N 1 

@ 
V1N2 GND, 

BA343 
@) 

DUAL PRE AMPLI Fl ER 

(8) IJ "J /W71 Ji-51::1 /7"/-lf 

13pin::i /j-'/-lf 

BA343 

~ :i-71 / ?'Piff'.,iO)::i / t-JJ-Jvt 1J ·:; /Jv71 Jv?l I 

*ffl[;n'*T· 

@ @ 
GND, OUT, GND OUT 2 GND2 

GND, VIN, 

@ BA343 @ 

DUAL PRE AMPLI Fl ER 
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~ -7 1 ~JD IC/ICs for Audio Applications BA3402/BA3402F 

BA3402 
BA3402F 

¥J~Wm7.:i7"111:;t- " •J 1~- 7.. 7° 'J 7" / 7° 
Dual Auto-Reverse Preamplifier 

BA3402/BA3402F Ii, :IJ-.A 7 L.ot fflt:iffl~ ~ t.:: ;f- 1-

•J j\- 7.. T ''J ::\'-WfflO)"/ 1) 7' './1'<! T 0 7 ;J- '7- Ft IJ 

1\- 7..(J)r.. ·:; FWm ;t if IC l*J§B(J)~-T 7..1·:;7- t: J:: "? T 

ftbn*T(J)C!, ··(J)~~.7.1~7-t:J::QA.~FWm;t 

e:tt.x~-r. f~flitttl~<. !!ic~-*tffi!'i!lit:tJ:•J, *~JZ-rtm 

$0)(<i)_t, ·i!P~-.A1tt:~3Z!>*t"o *t.::, A.1J:IJ·:;/ 

IJ /?:J /7/-lj-~~ .. ~C: ~1J:l'IBll!!1J:r.tO)t.::ill:l, 9i-l5B§B 

""6.F.:i.;&t.n11Ji~c:~Qt..:·itc:tJ:<, ~;1.:~A.aift:r..·:; F~liii 

{t~ttQZ. C:-Jfif>I) *t!"/i, 0 

The BA3402/BA3402F are car stereo preamplifiers de
veloped exclusively for auto-reverse decks. 

·~:lil: 
1) 1!U!Hi<!if>7a>o (VN1N=1.2 µVrmsl 

2) lffl!Bll!!~tH~-/l~l ' 0 (Gvo=85dB) 

3) f~flj1i(J)~L'~7-.A 1·:;7- ~ l*JM ~Tl' Qt.:: ill:l, 1 !Bil!! 

O)nM0.7.1~7-t:J::-:J"l~~~7-~:.-i~O)r..~FW 

m M.f"EJflgc: <V> .Q o 

~A.1J~~~?5/F1J:r.tt:J::ij, A.1J:IJ~/~/?:J 

/7"'/-lj--Jf;r-~('if> Qo 

5) 1\17'.A!Bli~i*J.@O)f.::ill:l, 9H-;J-ttl5Bii/.1;!;;,;&-JJ'YIJ:L'o 

6) r.. ·:; FW ~ ;laiJO);f ·:; 7' / 1 7..'·-/J~·,J, ~ L 'o 

7) F":H 7'flg1J O)* ~ L' I ~ ·:; 51*D'7t:!:J1J !Bli~ C: Id:"? 

"ll'Qo 
8) / IJ / HM.Ji(J)~l):1lt-JJ>~,gtJ: t:0 /7' ') H: Id:"? l C \ .Q 0 

9) ~'&'f,t:!!icl-*l:M!iD ~ t.::1M!U~·y Jr- V't:~ill) i:y n l 
l \Q 0 

•Features 

1) Low noise (VNiN=1.2 µVrmsl· 
2) High open-loop gain (Gvo = 85dB) 

3) The built-in high-reliability electronic switch enables 
left/right channel head switching with a single exter
nal switch. 

4) The use of a virtual ground in the input circuit elimi
nates the need for input coupling capacitoors. 

5) A built-in bias circuit reduces the number of external 
components required. 

6) Low pop noise upon head switching. 
7) High drive capability emitter-follower output circuit. 
8) Pin out arrangement simplifies PC board design. 

9) Compact package enables high-density mounting. 

• ~Jf~-.j")!~/Dimensions (Unit : mm) 

BA3402 

19.5±0.1 

~1.27±0.2 
19.05±0.3 

~ 
2 4 6 8 10 12 14 16 

BA3402F 

~.--LcW_n n n n n a 
~ j £;~-i i-- ~ l--g I 127 ±0.2 0.4±0.1 

•JIB~ 

;IJ-.7.71/::t 

jijj:_Wffl::t- t- 1J1'i-.A7·:;:!f 

• Applications 

Car stereos 

2.75±0.25 

Auto-reverse decks exclusively for playback 

RDHrn 905 
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~ -7 1 ~}fl IC/ICs for Audio Applications BA3402/BA3402F 

• :7'0·;1?~17"?7.L./Block Diagram (BA3402) 

GND 
INPUT 

8-2 
NFS 

B 
NC 

OUTPUT 
B 

INPUT 
B-1 

CONTROL 

• ~$181iHtmt~/Circuit Diagram (BA3402) 

14 

10 16 

• ~j;f:il::k:i:~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~~Ill± Vee 14 v 
rf~tlt$1<; Pd 340 * mW 

lbf'Fi.11.lt:~l!ll Topr -25-75 oc 

fliH'.fi.11.Jt:~l!ll Tstg -55-125 oc 

906 RDNln 



~-7-r ~}ti IC/ICs for Audio Applications BA3402/BA3402F 

• 11~~~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=BV) 

Parameter Symbol Min. Typ. 

~1~-15-~l!Jillf lo - 4 

mllllli&flH~ Gvo 70 85 

.A:t.i:IUUIU!l'~EE VNIN - 1.2 

ft* :±l :tr'IEE VoM 1.5 2.0 

A-B Ch r.i7aA ~-7 CTAB 37 50 

1-2Ch r.i7aA ~-7 CT1-2 57 65 

.A:t.J1~1J7.A~illf le - 150 

-i:~~iJU$ THD - 0.1 

:::J/ ~[J-Jvl::"/Av~ 
VTHL 1.2 -

;J;-Jv FL 

:::i:..- ~a-11-t::..-Av~ 
VTHH ;J;-JvFH 

- -

• ill~:l'E@~~/Test Circuit 

• J;C;Jllf§lj/ Application Example 

14 

16 

Max. 

5.5 

-

2.0 

-
-

-

500 

0.3 

-

2.8 

Fig.1 

12K!1 

1oon 

12Kil 

Unit 

mA 

dB 

µVrms 

Vrms 

dB 

dB 

nA 

% 

v 

v 

330K!1 

2200 

Conditions 

16pin: OPEN 

VouT = 0.3Vrms. I= 1 kHz 

R 9 =2.2kQ B.P.F. 30Hz-20kHz 

THD=f%, l=lKHz 

R g =2.2k0, l=lKHz 

R 9 =2.2kQ, l=lkHz 

V1N = OVrms 

VouT = 0.3Vrms 

BA34020)J;. 

BA34020)J;. 

15K!l 

22µF 

0l-4~!.ll11l15ll:., ll~~M~lll:::i>r':..--tt 

Fig.2 

RD Nm 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

907 
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~-7-'1 ~m IC/ICs for Audio Applications 

• fl~f.J~'lidtl*.1/Electrical Characteristic Curves 

908 

~ w a: 
a: 
::J 
0 

~ 4 

~ 3 
t3 
5 2 
0 

0 

V,n=Vrms 
16pin OPEN 

I/ 
I 

0 2 4 6 8 10 12 14 16 18 20 

SUPPLY VOLTAGE:Vcc (V) 

Fig.4 fif~'5-lffl'lli'Jl!-'lliJ'lll3:~tt 

~~i~~+++--t----+-t-f-t-ttt-t----Jr-1i--r-'1 
NAB46d8 

...) f=lKHz 
o.oJl--+-H-+++1--+-+++-+++-R'<~C:----tt--"f'T<H 

0.03 0.1 0.3 1 

OUTPUT VOLTAGE: Vo (V,ms) 

Fig.6 

RD Nm 

~ 
0 

0 

z 
~ 
UJ 

20 

~ 100 
'J 
0 
> 80 
a. 
0 

5 60 

~ 40 
0 

20 

BA3402/BA3402F 

Vcc=SV 

v 
220µFI 

±111 1'\-fJ'(A:J:.rT'/iJ' ,...... ,. 
1~~µ ,...... I::: 

" 

30 100 300 IK 3K lOK 30K 
FREQUENCY: f (Hz) 

f=11KHz J 
RL=lOK_tlz 

71 

5 10 15 
SUPPLY VOLTAGE:Vcc (V) 



;.t-7,. 1' ~ 1'1 IC/ICs for Audio Applications. 

f=lKHzJ 
f-1'1~~~ 

ii 

~ 
10 15 

SUPPLY VOLTAGE: Vee (V) 

vJ=Tvtf 1 --+--
NAB46da 
Rg=2.2KO 

20 

30 100 300 I K • 3K IOK 30k 
FREQUENCY: f (Hz) 

Fig.10 Ch.1-Ch.2r.:l 

? IJ ;t. I- - ? v-"'"J~-filili8ill!!f~tt 

100 

80 

60 

40 

20 

0 
-20 0 20 40 60 

AMBIENT TEMPERATURE: Ta \CJ 

Voo=8V 
f=1KHz 
RL 10Kll 

fl() 

ftDHm 

BA3402/BA3402F 

t-=~tr t-R9-2.2Kn 

~ 

30 100 JOO lK 3K lOK 30K 
FREOUENCY: f (Hi) 

Fig.9 Ch. A-Ch. Biil 

~ 
Cl ::c 
I- 1.0 
z 
~ cc 

~ 
15 0.3 
0 z 
~ o. 
<( 
::c 

1 

g 0.03 

I- O.Q1 

? c ;t. t- - ? v'X"J~-filili.!B~tt 

Vee BV 
R, 10k0 
NAB46d8 
Vo=O.~Vrms. 

I• 

30 100 300 ·1K 3K JOK 30K 

FREQUENCY: f (Hz) 

V00 =8V 
....... V,N =OV rms 1--+--t----r--t-r---r--r----i 
1 3001--~~-+--l-+-+--t----t---t-t--f 

10 -20 0 20 40 60 80 

AMBIENT TEMPERATURE:Ta ("C) 

Fig.13 )..:tJJ~-(J";t.fl~-fililWJi.l/l~tt 
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~ 
0 
:i: 
~ 

z 
0 

>= a: := 0.1 
<f) 

0 
0 

~ 
::; 
a: 
~ 0.03 
_J 

;'! 
0 
~ 

0.01 

vcd-a~l 
f=lKHz 
Rt=lOKO 
Vo=1V~s 

-m o m ~ oo 
AMBIENT TEMPERATURE: Ta ("C) 

• 'ffJILf:.O))i:• 

.__ 

BO 

(1) .A.:tJ1llJ1&~1'7;.... F1.J~ 

mm~~Ft7~7:....7~~n~7~:....1'~:....7:....fttffl 

1,'f.:ijj'&, 7 1J 7 /70)1fiJii!t~.A.PiH:~ :....7;....ft0)1C1f'ii 

'1rr:n~·~·:; Fl:mtn.Qt.:&?, ~·:; Ftm1t~-tt.Qz.tt.fi!i>•J 

* 9 a Z. n f lln.!l:. 9 .Qt.:&?, BA3402T:· Ii.A. :tJ1llJ1&~ 1' 7 

/F1.J~t•m, W'iiilii!Ti!i>ij~ffS.A.:tJn~7~:....1'~ 

;....7;....ftf1l·~t l*itlva Z.nliBpinf.A.:tJ:&V'NFO) 

1&~1'7/ l<,i!:!.t [.,, .A.:tJ l-7/:i'.A:$10)J\17.Af8pin 

J: •H~.Q t1, '?1.Jl!T9 o mm~·:; i-·1:mtn.QiiimE'iimtli, 
.A.:tJ I- 7;.... :;- .A :$1 O)r(- .AJ\ 17.A 1f)JIEO)Ji. T90)T, 

~·:; Ftm1t~it.Q*Tl:lisJ:V';!:itlva mm~·:; f"O) 

m@_t, iii> .Q \,' 1uJci-*0)4IB-& _t, .A. :tJ1m1 t 7 i::i -7 1 :...-1· 

:!*!WI: T ~ ~ 1, 'ijj'&li, Fig.15t:~9 J:? l:tiUitl: J: IJ .A. 
:fJ 1-7/:/",A)lf/\1.7.A [.,, n ";/I) //j'~/7/ftf 
:1r Vt"ffl*'l: Vr < tC. ~ 1, 'a 

J.,tJ 
t::'/ 

r-x----i~+--.-r---cH ,\: ,~· 

Fig.15 

(2) 7-,., ;....:~uvtJJ~A ~;.... I- i::i-Jv 

Cll 
0 
~ 
(") 

oC 
ID 

16pinif7-,.,;.... * JvtJJ~ AO)~;.... i- i::i-Jvm.Y t ~-::> -r 1,' 
;!: 9 a 16pin f t!.Hit f 1)- [., L" Vcd:t&*"C9 .Q t Ch.A-1, 

Ch.B-1 t/, :;f-7:....1:9.Q tCh.A-2, Ch.B-2iilM'F l* 

"ta z. z.1:ffl1,'.Qf!Hitli15k0ftif!l1: l*9 a Z.0)15kQt 

16pin-GNDr .. 91:ffl*"C9 .Q ~:....7:....ft0)8I, :&Lf1Cpl;j$ 

0) 7 Jv /j" ') ;.... :[\;:j'it20kQ 1: J: -::> L" tJ]~ A Jill tf)* * I) * 9 a 

~ /7/ft0)8:S:f1j\~ < 9 .Q ttJJ~AJIJl;lf)i < ~ IJ ;!: 

90)T, ;( M~.fi.0)91 ~ :...-1'1:-&t>itl"~'.lE l.,L" < tC.~ 

1,'o tJJ~Aiillf&>*IJJI< l*9t, ;f-·:;7'1ifO)R~9 
.Q z. t ifili> •J *90)T)1:il ll" < tC. ~\,'a ~s, 16pinf 

GND1l1Jl:•*"C [., L"f- "\"';.... ;?-.JvtJ]~A ffi? 1.Jj!f Fig.16 

1:~[.,*9 0 Z.O)ij];'&, 7-i"'/:?-Jv1iJ>S2~0)tJJ~APi¥ 

t2~S1~0)tJJ~A~T, tJJ~AiillffRtJij*90) 

T)1;!liJf1l,~T9 a 

6 
'--v~------ Vcc=SV 

16 

15KO 

Tt-/:J.JL--1:1.111:~ 
A-1 "J7 

+,i; lKO ~ 

Fig.16 

(3) tfj :fJ n ':J 7 1) / 1' ~ / 7' /ft 

n-.A7v:tO)ijJ;'&, /'J7/70)ili:t.Jli 1--:....~;....1-

i::i-Jv!El~t1r [., L H'7-7;.... 71:tl*"C ~ n ~ 90)T, ili 

:tJn~7~:....~~;....7;....~fS<Z.tffT~*9o 7~7 

/70)ili:t.Jfl--/~/l-f:l-~f1r~f~ii[·7~~ili 

:tJ t 9 .Qijj-&, iii> .Q \,' liii[ffl/X''7-7;.... 71:-~9 .Qij];.g 

~~. ili:t.Jn~7~:....1'~:....7:....ftff~~T9a 

~R-lln.!l:.,~'iiWMMffl~;....7;....ft 

BA3402""(' Ii, ~.A.:tJ t:::.... t8pinr .. 91:R•lln.!l:., 5j1fWM 

MfflO) ~ ;....7;.... ft iJfi\,~T 9 a tiE!l1:1iR Ii 1000-2ooopFT 

9a Z.0)1iRiJ~·,J,~9~*9t, R•lJi~-\'", 5j1fW""f-z'O) 

~'1if;~u t \,' "'.) t.:r"imtf~ t; * 9 a ;m1:::A: ~ 9 ti"* 9 t, 
~-••-z'O)~~••tt~EWtsJ:~[.,*"to ~s•• 

m~m~;....7;....~f~~.QZ.tBT~*tO)T, Z.O)ij];.g 

~mm~~F0)1:....t::-~:.....AtO)~•~s•••t*:iE 

[.,L" < tC. ~ \,\0 

(5) J\1 IX".A ~ ;....7;....~ 

NFYffii.YtBpinr .. 91:, lf1 ;....~'.l£ffltl\tttiii?IJl:tltri'C9.Q 

~ /7/ft 11~·1\ 1 H .A~ ;....7;.... ~c·9 o Z. 0)8:1;1j81: J:-::> 

L"1tt•~il'ttiJ~')** IJ * 9 0 8:S:1i81: J: .Q1tt•~~ttO)RftO) 

tiH· t Fig.51:~ [., * 9 a 

(6) ~~1~71-if~.Y 

ili:tJYl/i.YtNFYffii.Yr .. 91:~.A. ~ n.Q RCO)*Jl.h-&t>it~T-1: 

J:-::> L"~~ 1~71-ifllll~-*iJ'')*'.lE ~ n * 9 a Fig.17t:s1,' 
l", Pcili.BlM1kHzTO)r,J'l!El~'iiEE;flH~fGvc(dB) t l*9 

t, 
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(0) 

C = 3180X 10-6 
R2 (F) 

t ~'? l~Wfi1J1 6 ~'.lEi!Uf*:lE ~ :h. :t 9 o R3(;i: 100 O fill~ 

ttt~~:t9o R30){jfitf:k~9~:t9t, ~II:flH~1.f~tW 

iii (:.g.p~ < ~ IJ;t 90)"f)i;i: Vt< t=. ~ ~ 'o 

(7) BA3402 t BA3402F t ""( (j:, 1 '\' "J Jr - ~/' tf W ~ ~ t~ ~ 

,:, Ym-=t-H'lJ1l'C.&lfYlliH-i!!cflitJ~-w~ IJ :t -r o .:.-1~m':~ ~ -r 
(E\i;i: < t=. ~~'a 

RDNrn 

BA3402/BA3402F 

Fig.17 

I 
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~ -:r· 1' ~JO IC/I Cs for Audio Applications BA3404F /BA3404FS/BA3404L 

BA3404F 
BA3404FS 
BA3404L 

3V ;f - f-. 1) I~ - 7.:r' :i J7 Jv 7° IJ J7 / 7° 
3V Auto Reverse Dual Preamplifier 

BA3404F/BA3404FS/BA3404L ,;J:, 3V~im!/\."/ F*/.A 

7 v::t ~.A 7.L.M~Jf.!O)::t- t- 1J 1\-.A 7-'::i 7' 1vf 1J 7';..... 

:1\.'9o DCffiljf.111\.'.i\.:tJ, LED~tf::t- f..1)/\-.A'W~*. 

If\.'~ .Q li:IJ•, "jj[Rj~jf-Jf.!LED F71 J\~ i*.lit 1.,-n' * 
""to 

The BA3404F/BA3404FS/BA3404L ·are auto-reverse 
dual preampilfiers to be used for playback of 3V head
phone stereo system. 

·~:Jij; 

1) 1!Ul'/it\.'ifi> Q {VN1N=1.2 ~lVrms)o 

2) 1\ 17' .A 181~1J:i\O) t.:d), 9H;J- ttflB~,?.\~1f~tJ: 1,' (.i\. 

:1J tJ "J / IJ;..... ·~i'::::i;..... 7/-ttff1,' G tJ:1, 'lo 

3) I~ ·y 51*D'7tl:l1.JO)t.: 6bili :1J 1/I::"-'.Ii'/::Z1.>~'1f.h 'o 
~1@~0).A1~~\.'~~~;.....*~0)'W~*.W~~L 

5) i~~l±~i\'111.l"RI.' (1.6V\.'jj.J1'F~~gTyp. lo 

6) M~1J[RJ ~ ;if-9LEOO) f.: 6/)0)LED F 71 J\ ~ i*.lit vr 

• Features 

1) Low noise (VN1N=1.2 µV,msl· 
2) Small number of external components due to bias cir

cuit system. 
(Requires no input coupling capacitor.) 

• 91-~\t~~/Dimensions (Unit : mm) 

BA3404F 

10.0±0.3 

~I ~cl 01615 14 13 12 11 10 9 

~: 0 
12345678 

-:l___ 
~ ~-'--'I;.tfu;;;;n;:;;l!D;;;:;;;;n;:;;n;;;:;;;;n;:;;n;;;;n;;;id 
..:1~'1-i !..- --11--

0 1.27±0.2 0.4±0. 1 

BA3404FS 

0 

BA3404L 

19.5±0.1 

3) Low output impedance because of emitter follower 
output. 

4) Both channels can be switched by one circuit switch. 

0.3 

1-~-1_.2_1±_0_.2_---'--~-i o.55J 

5) Good reduced voltage characteristic (1.6V Typ.). 
6) Built-in LED driver for LED that indicates playback 

direction. 

912 RDNIR 
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~ -7 1' ~Jn IC/ICs for Audio Applications BA3404F/BA3404FS/BA3404L 

e t@X~:ll:;t)E~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

71~~13:: Vee 4.5 v 

ff~till~ pd 500* mW 

ti11'i,\i/l~ml Topr -25-75 oc I 
1Ji!:f1i,\i/l~ml Tstg -55-125 oc 

•-~~%'Ii/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =3V, RL=10kQ) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

~f~~~~illf lo 0.9 2.3 4.0 mA V1N = OVrms Fig.1 

OOliili&'flH~ Gvo 70 80 - dB Vo =-10dBm, f=1kHz Fig.1 

J..:tJ~lUtfi~ll: VN1N - 1.2 1.8 µVrms V1N = OVrms. Rg = 2.2kQ Fig.1 

~:kl±l:tJ~ff VoM 250 450 - mVrms THD=1% f=1kHz Fig.1 

'f -v ;.... * Jvral7 CJ .:i. CT 55 65 - dB jjlJ'f -v;.... *Jv, Vo=-10dBm, Fig.1 
1---7 f=1kHz 

Ailii • Bilii'f-V/°* CT ch 55 65 - dB jjlJ'f-v ;....*Jv, Vo=-10dBm, Fig.1 1vra97CJ.:i. 1---7 f=1 kHz 

~~~i~l'Ui THD - 0.08 0.15 % Vo= 0.2Vrms. f = 1kHz Fig.1 

)..1JJ{1J7.:i.~iltt Is - 100 310 nA V1N =OV rms Fig.1 

LED~:k~iltt I LED - 5 - mA - Fig.1 

RD Nm 913 



:;iJ- -7-' 1' :;iJ-JI! IC/ICs for Audio Applications 

• illg~IBll&~/Test Circuit 

• R;Jijf§JJ/ Application Example 

Vee 

GND 

914 

r-----
' I 

Fig.1 

Fig.2 

ftDNm 

180k0 

BA3404F/BA3404FS/BA3404L 

LOUT 

ROUT 

RL 
lOkll 

•34dB, NABliili~(lkHz) 
•14 :&V' 4pin 1i:a:,,1:Jt~t, 

4pin I .A.1:J1lU0)1\ 1J"7- 1: T 
'!> l::@!'flJL'"t. 

•W~l-~1~~'!>~~¥~~l'T.8Il*8< 
"t'!il::W~l-~W•<~~•-t. 

• 34d8, NABliilll~ (1 kHz) 
•14 :&U 4pin la,11:lll!l'Cl,, 4pinl.A.1l1l1J0)1\-( 

1' 7- 1: T .Q l::@!;fl]l'T. 



'1"-7--r '1" Jll IC/ICs for Audio Applications BA3406AL/BA3406AF 

BA3406AL 
BA3406AF 

~ .1 - 7- ~ / ·~li'.t ~ T .1 J7 Jll 7' IJ J7 / 7° 
Dual Preamplifier with Muting circuits 

BA3406AL/BA3406AFl.t, ~ .:i -7- 1;.... 7@i3~U ;< 11 

Jl-7- - :1ffl~:l:E:lkW:lt ~ IEliU· pl;ji! ~ t.:~411iH' .:i 7 JI- :1 

~7/:17!9oWti~~~~~1~-~lpl;iM~T~ij, 

1t!JC1)@~trF7 vJl-~to'C1fi'iJlig7!, W:lt~.7.1·;;7- iil!illl& 

9.QZ.ttJ>'(.'~:J:9o :J:f.:, ~.::i.-7-1/?@l§l.i/1)7 

;.... :1~ t ~.ll: ~ T 1,' .Q f.: ~ i? ·;; t- ~#Cl) ~ .:i - 7- 1 ;.... "f t 

~ T~ffl7! ~ :1:9 o 

The BA3406AL/BA3406AF are multi-function dual 
preamplifiers containing switching circuits of muting 
and time constant for a metal tape. 

·~fi 
1) iJJ11=~ii!~l±lBIHitJf6-14V tJb.1, 'o 

2) Cl - .11 X7!ilb .Q (VN1N=1.0 µVrms Typ.}o 

3) f#l@~:iflJmtJ,..~1,' (Gvo=80dB Typ.at 1 pin, 15pin)o 

412:rt';.....:~ui..117-·:.i:t7!m1£~z1,,.Qt.:~. 7-t':..-

.::f..Ji..1{7 :..- .7.tJ,..a1,'o 

~I~~11*Cl?WtiC7)~~. wn1:..-~-~;....;i.we 

6) ;e 11 Jl-~<]-JitCl) f.: ~ Cl)W:it ~IE!~ I pl;jil ~ T 1,' .Q o 

7) ~ .:J.. -7- 1 :..- "fC7)f.:~Cl)@i31 pl;jj! ~ z1, 1 .Qo 

8) / IJ 7" :..- :1flB t ;< 11 JI-, ~ .:J.. -7- 1 :..- '1 W:lt ~ IID~tJf 

!fu~l.::~.ll: vn \.Qt.:~. ~il'tC7)§E8JltJf;k~ \, 'o 
9) Wn~ilHI.::, i2!mtl!15!1:.fflC1)~1~- ~ipl;ji!Vn'.Q 

C7)7!1t!JC7)@13t 1~7 vJt1.::~~9 .Q.:: t tJ>'7! ~ .Q o 

10) ;< 11JvC1) 70µsfik:l:E:9.QCRC7) R fpl;jj!~T!, 1 .QC7)7! 

~:..-7:..-~t~M~9.Q~~7!-:l:E:lkiik~9.Q.::t 

tJf7! ~ .Q 0 

•m~ 

:h-.7.7-v~ 

7 v:n -tz 

7--:17·;.i:!f 

• Features 

1) Wide range of working power supply voltage 
(6V-14V). 

2) Low noise (VNiN= 1.0µV,ms Typ.). 

3) High open-loop gain (Gvo = 80dB Typ. at lpin, 15pin). 

4) Good channel balance due to the 2-channel 1-chip 
structure. 

e *M-tli~/Dimensions (Unit : mm) 

BA3406AL 
19.5±0.1 

Cl.O 

0.3 

~1.27±0.2 0.55 j 
19.05±0.3 

™ 2 4 6 B 10 12 14 16 

BA3406AL 
0.2±0.1 

lr 
g 
+I 

~ ill! 
J~r 12345678 

0.65 

~-.--LWnnnnnd -1~ri1 :___j f-- __j 1-8 127±0.2 0.4±0.1 
d 

5) Low output impedance due to the emitter-follower 
output. 

6) Built-in switching circuit for use of metal tape. 
7) Built-in switching circuit for muting. 
8) The preamplifier circuit, and metal and muting cir

cuits are perfectly independent, resulting in large 
designing freedom. 

9) An output terminal has a built-in reverse flow preven
tion diode, resulting in possibility of connecting with 
other circuits in parallel. 

10) As R of CR that decides 70µs of metal tape is built
in, a time constant can be decided by only using 

external capacitors. 

e Applications 

Car stereo players 
Radio cassette tape recorders 
Tape decks 

ftDHm 915 
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• 7a·;1?1£1Y?7.b./Block Diagram 

BA3406AL 

OUTPUT 
NF-1 

e i;l;;JiSIBllMRml:~/Circuit Diagram (BA3406AL) 

R, 

D, 

R, 

R, 

D, o, 

R, R, R,o 

916 

BA3406AF 

OUTPUT 
1-L 

OUTPUT 
2-L 

NFS 
L 

METAL 
L 

INPUT1 
L 

MUTE 
L 

Q,. 

,~n:-c 
R., 8.2kO 

R., 

R., 
R,. 8.2kO 

3.3kO 

Q., R,. D., 16 

15 

RDNID 

10 

BA3406AL/BA3406AF 

3kO 

~ R,. 

o., 
~ R,. 

~ R,, 

o .. 
~ R,o 

3kO 

14 

~ R23 

o .. 

o .. 

12 

NFS 
R 

MUTE 
R 

INPUT 
R 

METAL$1Jll!il 

GND 
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• leM:ftlx~~/Absolute Maximum Ratings (Ta=25.C) 

Parameter Symbol Limits Unit 

-~-1± Vee 16 v 
~!gHl!il<: pd 500* mW 

ib1'Fi.!llliBllll Topr -25-75 'C 

f!i\f.fi.!llliBllll Tstg -55-125 'C 

• :llt~llJf1:;1t~/Recommended Operating Conditions ( Ta=25.C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 6 8 14 v 

• 'lttrt:J!fijtt/Electrical Characteristics (Ta=25°C, Vee =SV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

!!!\1~~1li¥till! lo - 3.0 4.5 mA V1N=OVrms 

mlllilMt1il±flH~ at pin1 
Gvo 75 

pin15 
80 - dB VouT =0.3V rms• 1=1 kHz 

.A. :1JW!lUIU!ftll: VNIN - 1.0 2.0 µVrms V1N=OVrms. Rg=2.2kQ 

Ai* tl:l :1J 11!:1l: at pinl 
VoM 1.0 1.4 - V rms THD=1% 

pin15 

T"\'/*Mai~l!:J:A ~-? CT 50 65 - dB f=lkHz, R9=2.2kQ 

:i:~illli.&'~$ at pinl THD - 0.1 0.6 % VouT =0.3V rms 
pin15 

7"1'/;f..JL-1{7/:A CB - 0 1.5 dB VouT =0.3V rms 

.A.:httWc R1N 50 - - kQ - I 
• il~~liill&~/Test Circuit 

ON ON 
SW5 SW6 
2..:i-t- ;(::)!JI,, 

lOk.0 15k0 

THO 

Fig.1 
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• R>IDflJ/ Application Example 

+ 220µF 

0.033µF 

BA3406AL 

0.033µF 

• t1•trn!M~dUI/ Electrical Characteristic Curves 

918 

1 51--+--l----+---l--+--+---11--+-+--+--+--t 
!z 4 
~ l--+-+--+--+-+-+--11--+-+-,i..-i~r-; 

~3 ~ 
!z 
~ 21---+-+--+--+-+-+~l--+-+--+--+--1 

f:l a 11---+----+--+--+-+---1-1---+-+--+--+--1 

~ c: 
:} 
w 
Cl 

~ 
0 
> 
f-
::::l a. 
f-
::::l 
0 

::? 
::::l 
::? x 
<( 
::? 

o.__..,___.__.__._......____.__..__._..__._~ ..... 
6 8 10 12 14 

2 

1.6 

1.2 

0.8 

4 
SUPPLY VOLTAGE:Vcc (V) 

Fig.3 #i~-f}P#•ilfl-•iii!t!I~tt 

f=1kHz 
>---+--+--+-1---+----+-_._---1 THO= 1 % 

R,=10k0 

~1pin 
t--t--_ry---:io-+-"""F--+-+-+-15pin+---

f 

0. 4 

6 8 10 12 14 

SUPPLY VOLTAGE : V cc (V) 

Fig.5 fi*l:i:l:htff-•iii!t!I~tt 

Fig.2 
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3 

120 

100 

0 80 
c5 
z 
~ 60 
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Cl 

~ 40 

§; 
20 

0 

BA3406AL/BA3406AF 

470pF 

Vour=0.3V,ms 
f=1kHz 
R,=10k0 

1~n H 
15pin 

4 6 8 10 12 14 

SUPPLY VOLTAGE:V00 (V) 

Fig.4 fl!;)IflJm-ilUJ!il!;JI~tt 

100 5:=========:-J+c-c =-1l-av-J+.=-1
4JH_z._.j-:.+--+.j-:.---1 10 ~ 

Vo=0.3V.,ms 
1pin-s 8 

o o.____.__,___.___..__.._...J......_.____.~.___._~o 

-20 0 20 ~ 60 80 

AMBIENT TEMPERATURE: Ta (0 0) 

Fig.6 t!IflJm 
MfJ;-f}Pil'•llt-JiJ Wli.lll~tt 
l:i:l:htff 
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120 
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0 
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uJ 
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~~ 
Ir"' ]\ t.... r--Gwo 2p1n 
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lp• 16pffl 
15pin 

t--vcc=SV Ill >1 50 
:; 

0 r--~~=6~~~rm g 4 
["-.. 2p• 
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10 100 lk 10k 
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lOOk 
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' 

100 lk lOk 100k 
FREQUENCY: f (Hz) 

Vee SV 

2pin 1== f lkHz 
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_l 
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15pin 
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T I r Vcc=B\I 
Rt=lOkn t---c j 1 
DIN 
AUDIO 

+----! ! 
FILTER 

I 

I 

IL 
I L 

i.J' 

ll_ l 
lk IOk IOUk 

SIGNAL SOURCE IMPEDANCE: Rg (0) 

60 
A=5.1k!l 
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50 

40 0]7 ~-
30 
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I I 1 
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BA3406AL/BA3406AF 
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RL=lOkO 

48 t-----t--t---t-1----t--t---t-t--Rg=2.2k0 
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44 r--i---r--t-t--i---t--t=~"F=t-- -
I _...f--t"""" 

42 f--t----t---+--o;;,_..,'tr_f-+---t---+-+---1 
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BA3408 
BA3408F 

T 1 J7 )[I~ - " IJ I~ - A 7° 1) J7 / 7° 
Dual Auto-Reverse Preamplifier for Car Stereo 

BA3408/BA3408F ,;J:, :IJ - ;;<. 7 v ::t ffll:m!~ ld.:¥J~:W 
m::t- t- IJ/\-;;<./ 1J7"/7'-r-9o 7-.t'7- F/ 1)1\-;;<. 

~A.ntrl~~W~l*IM~~~;;<.177-l:'fi~.Q~ill.>. ~ 

*~~~~;;<.1 ·:17-1:.1:1:~-n~11tt;1l~<, *JJ..ll:-ri!!ic~t 

~~ t fJ fJ, i! ·:1 t- ~1J1M11:':~.rz: "5 * 9 o * t.:, 7 -.t '7 

- I''/ 1) 1\-;;<. ~jij~1fiol ~ ~if-9 .Q LED F 71 l~·@rn~ 

~ i*Jjl !., l's IJ, LED~ii!Utr.'i1.:tJ~ -tt .Q ;:_till:'~* 9 o 

~.:, ,:, A.nlBl!ittti, tJ ·:1 /'J ::....?:::i >r::....-tj-~'.JZ,~t 1., 

fJ ~' IBIB~ ~ f*ffl L n' .Q ~ l:', ~B~,i;!:;.tt HllJi~ l:' ~ .Q t t 

:t ,:, ~i.llli~A.Pifl:E;:. fJ? .Q"' ·:1 F~f&i11:Hn!l:.9 .Q ;:_ 

till:'~* 9 0 

The BA3408/BA3408F are auto-reverse preamplifiers 
developed for exclusive use of playback of the car 

stereo player. 

•!!ti~ 
1) D - / 1 ;;<.' (VN1N=1.2 µVrms) c· &, .Q o 

2) 1\1 J";;<.IBJB~1f~~t.:ill.>, 7'Hitt~B~,¢.i,ttif1?1J~' (A 

n :IJ '/ /I) /? :::J /"T / "tj- ~ '.JZ'~ C [, fJ ~\Jo 

~A.n:IJ7/ij/?:::i/7/-tj-W~~©~ill.>, -~~~ 
g_j)f-j;:_~~\o 

4) 1 T '/ /l:'mlit [,ls IJ' T-\' ::....;z..1i,1\7::.... ;;<.;lf!~Vo 

5) 1\17";;<.IBJB~~i*JjlLl'~'.Qf.:ill.>, ;f-'·;17' / 1 X1Jf1J' 

~~'o 

~I~7~*D'7~nl:'mlitLl'S~~n1::....~-~~ 

;;<. 1J~'f!h 'o 

7) 1[9]~~;;<. 1 ·:1 f-C:·filiif--\' / .:Z..Jv©W fJ ~~1J~"ii]'ijg0 

8) jij~1fiol~if-9LED F71 J\[9J~~i*JjlLn'.Qo 

•m~ 
:IJ-;;<.71/::t 

jij~:Wffl::t- t- 1)/\-;;<.7·:1~ 

• ~m-t~~/Dimensions (Unit : mm) 

BA3408 
19.4±0.3 

R1.2 1161514 1312 11 10 91 

-1=:n1~ 
<X!j 1 2 3 4 5 6 7 8 7.6±0.3 

(')0 R-1 
"'~~~~LJ~ ~~~ . io +I <q 
~~ ~ ~-
~ ~ 0.5:0.1 o.3±0·1 

61 l~~1 I I ~ • 17.78±0.3 • • 8.8±0.6 • 

BA3408F 

10.0±0.3 

Hl(~:~:::) 
12345678 

-:l__ 
~ fa_,J;~;;;;n;:;;un;;;::;;;;n;:;;n;;;::;;;;n;:;;n;;;:;;;n;::;ld 
..:1~,-...i ~ -11.c 

0 1.27±0.2 0.4±0'.1 

•Features 

1) Low noise (V NIN= 1.2 µ V •msl· 
2) Due to bias circuit system, a number of external com

ponents is small (Requires no coupling capacitor). 
3) Low range stability is high because it employs no in

put coupling capacitor. 
4) Good channel balance due to one chip structure. 
5) Pop noise is small because of being built-in bias 

circuit. 
6) Low output impedance due to the emitter follower out-

put structure. 
7) The both channels are switchable by one switcher cir

cuit. 
8) Built-in driver circuit of LED showing a playback 

direction. 

e Applications 

Car stereo players 
Auto-reverse decks exclusive use of playback 

RBHnl 921 
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BA3408/BA3408F 

• ~Rlll§llHl!ilt~/Circuit Diagram 

16 1 2 14 5 6 12 13 

15 

• Mtt•*~•/Absolute Maximum Ratings {Ta=25"C) (BA3408F) 

Parameter Symbol Limits Unit 

•••JI Vee. 16 v 
ff3:11!J<: Pd 340* mW 

lhf'l=i.IJl~l!ll Topr -25-75 t 

i*ff:iBJICl!ll Tstg -55-125 t 

922 ftDNrn 
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e mi!ll/Jfl:;ltf!I' /Recommended Operating Conditions (Ta=25t) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 6 8 14 V 

• lltt~Mt!/Electrical Characteristics (Ta=25"C, Vee =8V, RL=10kO) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

flft~~-~ la 2.1 3.7 5.4 mA V1N=OVrms 

lmliill&itUm Gvo 64 75 - dB VouT =OdBm, f=1kHz 

}.. 1JjtJ:tfU!ftltlI VNIN - 1.2 1.9 llVrms V1N =OVrms• Rg=2.2kQ 
-

A*l±l:htlI VoM 1.0 1.6 - Vrms THD=1% 

7"1' /*Miii? c .A CT 55 65 dB 
f=1kHz, Rg=2.2k0, 

1--? 
-

BPF=20- 20kHz 

A • B7"1' /*Ji-r,.i CTch 55 65 dB 
f=1kHz, Rg=2.2kQ, 

'70.A 1--? 
-

BPF=20- 20kHz 

}..jJJ{-(J".Ailt~ le - 200 600 nA V1N =OVrms 

~iii"'illi~$ THD - 0.1 0.3 % Vo =0.3Vrms 

LED:ft*'lmt ILED - - 20 mA 

:t 
I 

7 .., 
:t • i4~1811&1m/Test Circuit 
}ti 

IBOkfi 

I 
1lt 
~ 
il!l 

Vee 

Jj\ 

fl 
~ 
J" 
;... 
7' 

Fig.1 
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e JiC;JOf§IJ/ Application Example 

~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.,.--~+:;---+~c 

SWl 

ii (1) SW11.f0NO)/;~,chA1lllJf'F(.,LED21.f J;\in(.,:l:'f 0 

(2) SW1 fiOFFO)/;~,ch Bfllllf'F(.,LED 1 fl Ji\in(.,:l:'f 0 

924 

0.022µF 2.2kn 10µF 
+ 

47on 

Fig.2 

RDNnl 
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47pF 

SP 
4n 

SP 
4n 

lOOOµF 
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BA3410AF 3V &'1if /Pi~$/ .A 7- .b. 7° 1) J1/7° 
3V REC/PB System Preamplifier 

BA3410AHI:, 3V~il\l!'E .17 Jt-7- :t v :::i - )(fflCT)U.g 

/M~~A7A:f~7/:1~9. 17-~:t~~. M~ffl1 

:::i71~7/:t, ~177/:t, 71/7/:t, u.g7/ 

:t, ALCIEJ~ C:, ;:. n.:;, ~ ifi1Jfail9 .QUMlfilJfai!IEI~ H~.1£ 

[.,T1,'*9. 

;:. Cl)ff!J.1£,: d:: IJ' 1IEl~1fl#,\.C1)A1 ") f- ~UMW:il ;t tf 

iiJfjgf.l:f.:~, /1) / i-£t&C1)*1Jif.l:Mi1J', ft1i~1l::ff~fl,* 

9. 
* t.:, BTL.1~'7 -7 / :t C: CT)i~ffl ~3V ;< 'EUff.17- :t v 
:::i-1ZCT)l~t1t..cCT)m!fig~~tt.:~. iz·;i l-C1)1M~M1t, ii 

ffMt':*1, '':19'.JL:"5 * T. 

The BA341 OAF is a recording/playback system pream
plifier for 3V monaural tape recorder. 

·~ft 
1)UMW:iltA1 ·;if-fpq~t.,T1,'{>f.:~, 11EJ~1j~J!i\. 

A 1·;i7-tf~ffl~ ~ .Q. 

21 u.gi:p CT) 'E =- 1Z tfRJfig ~ .:!!> .Q. 
3) M~Pi¥, "'·;i FCT)-$( 1 v 7 "7J '/ :t IJ / ?' t.fiiJfjg~ &; 

4) ilbillM'Ei:fJ ~ &; .Q (U.gai¥4.8mA, M~Pi¥3.8mA). 

5) MF16pinH ·;i 7" - V" f tJ!Effl [., T \,"Qt.:~, i! ·;i I- CT)Jj\ 

~1ttf~n.Q. 

•JIB~ 

3V'El[)Jli( ;< 'EUffl:h i! ·;i I-7- :t v :::i - )( 

e 91-~'.t$!~/Dirnensions (Unit : mm) 

10.0±0.3 

~cw 
12345678 

-:l____~----~ 
~ ~_J_funnnnnnnd 
..: 1~'"-i I- -11.-

~~E3i\.-1 
-1 l--o.3Min. 1 

0 1.27±0.2 0.4±0.1 

•Features 

1) As a REC/PB switch is built-in, one-circuit one-

contact-point switch can be used. 
2) Monitoring during the recording is possible. 
3) Head direct coupling during the playback is possible. 
4) Low current consumption (4.8mA at recording, 3.8mA 

at playback). 
5) A set can be minimized because of employing MF 

16pin package. 

• Applications 

3V cassette tape recorders for memory recording 

RDNIR 925 
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:;t-7 1' :;t }ft IC/ICs for Audio Applications BA3410AF 

• :7'CJ·;1?1f1'7?7J../Block Diagram 

BA3410AF 

• f@it<f:ll:;l;::RE'.~/Absolute Maximum Ratings (Ta=25'c) 

Parameter Symbol Limits Unit 

Tlti!iitEE Vee 4.0 v 
~:gfjl$fe pd 550* mW 

lbf'Fi.11.lltal!I Topr -20-75 ·c 
1JH.f i.11.Jltal!I Tstg -40-125 ·c 

• :tl:i!HIJfl=~f* /Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.8 3 3.5 v 

e ••~!Mtt/Electrical Characteristics (Unless Otherwise Noted, Ta=25'C, Vcc=3V, f=1kHz). 

Parameter Symbol Min. Typ. Max. Unit Conditions 

Uill!M~i3-~'illllt la R. 2.3 4.8 7.2 mA V1N = OVrms 

M~l!M~i3-it¥'illllt la P. 1.8 3.8 6.2 mA V1N = OVrms 

1JJliil~~m11~1 i Gvo-EQ 59 70 - dB V1N =-90dBV 

llflliilM•E£fU~*2l Gve-EL 40 44 48 dB V1N =-64dBV 

llflliil~TltEE:flH~(3) Gve-ML 47 50 53 dB V1N =-75dBV 

MliilMT!tE£flH~(4) Gve-MR 60 64 67 dB V1N =-80dBV 

fi:kl±l::IJT!tEE VoM-R 400 500 - mVrms THD=1% 

~$(1) THO-EL - 0.1 0.7 % VIN =-54dBV 

~$(2) THO-MR - 0.4 1.5 % . V1N =-60dBV 

~$(3) THO-MR - 0.3 1.5 % V1N =-32dBV 

LED1:1:1::1Jltillt(1) loL-P1 20 50 - µA Vee =2.3V 

LEDl:l:l::IJT{t)Jit(2) loL-P2 - 0 10 µA Vee =1.7V 

J...::IJ~lUli!f'ilE£(1) VNIN RL - 1.2 2.0 µVrms Rg =2.2kQ,BPF=20-20kHz 

J...::IJ~lUli!ftEE(2) VNIN RL - 1.4 2.0 µVrms R g =2.2kQ, BPF=20- 20kHz 

926 RDNfn 
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• illll~181iHJ/Test Circuit • 'l~f.J*itillbal/Electrical Characteristic Curves 

lµF 

60 

~ 6 50 

z 
~ 40 

uJ 
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> 
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...J 

0 
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0 

iii 
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0 
uJ 
0 
<t 
t--
...J 
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> 
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30 
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10 

Fig.1 

LINEAMP ONLY 
Vo=-20dBV 
Vcc=3V 
Rc=lOkO 
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928 
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BA3412K 3y7•.iJ7J~'.t- "IJ/~-.A&fi/M~~.A7"A7°1JJ7/7° 
3V Dual Auto-Reverse REC/PB System Preamplifier 

BA3412K!;t, 3V7i)Jii0).A 7 v~il/j!ijflfieffll:mJ~ l.d.:: 

~AT b. 7' 1) J7 ';/':/7!. U/M~ - t- I) J{-.AftO)""f I) J7 
/ 7' t _L, T1l·~fJ:tllief 11 t Ii, c~• L, T~'*T 0 

ALCfflO)~)J/ltl~'ilH·;f, 1) .i - A I p;]jt"f .Q;: t 1: J:? 

T, 9Ht~tllM1R.i.~Hl1J~L,T~'*°fo *f.:~-T.A1 "JT 

f m~,_g;: tl:J: ?T, U/Mi~Hl~ ~~- t- 1J1{-.At}.J 

•~t~O)~O)h~~1~R.i.~J:.g~m-r:~~~-t.QtJ 

c, @ll&O)f!UW;, f~iittO)f~.L.l:.l:f>tst:li:-S*9o 

BA3412K is a system preamplifier designed for 3V auto
reverse record/play operation. It incorporates all the 
necessary recording and playback functions required of 
a preamplifier. 

·~:ll: 
1)il/:jiijt}.J.ffl'.ii-T.A 1·;;7-f p;j~ L, T~'.Q f.:rlb, 1~R.i. 

1:J:.QDCl!l1Jm-r:~/:jiij-ij]•Vf~lie7!ifi>.Qo 

2) :jiij~1Jf<ilt}.]•ffl~-T.A1 ·;;7-IP\lil t.,n,.Qt.:rlb, 1~ 

R.i.1: J: Q Dc11111m-r: ~ - t- IJ 1{- .AM~tJf~lie-r: iii> Q o 

~U&J7/7'0)if1/W~tt~mtt~J:ij~~~~~7! 

~Qo 

~M~~. ~y!"0)§1v?t-~y""f~/~W~~7!ili> 

Qo 

5)? '7 ·;; F32pinn·;; 7"-V'l:J: IJ~~.A~-.A ft S fJ: 

• JDJt 
3V~- t-1)/{-.A~·;; F;J";/.A"Tv~ 

e *~V>i~/Dimensions (Unit : mm) 

•Features 

1) A built-in recording/playback selection electronic 
switch enables recording/playback selection with 
single-contact DC control. 

2) A built-in playback direction selection electronic 
switch provides single-contact DC control of auto
reverse. 

3) The external resistor allows desired setting of record
ing amplifier gain. 

4) Direct head coupling is possible during playback. 
5) The quad in line 32-pin package saves substrate 

space. 

• Applications 

3V auto-reverse headphone stereo equipment 

RDHrn 929 
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• :7'a ·;1'71f1'J"?7.b./Block Diagram 

EO 2 LINE.2 LINE (R) 2 
FWD EQ 2 PRE 2 LINE 2 OUT NFS EVA REC 2 
IN NFB OUT IN (to POWER) ?" NFB 

REC 2 
OUT 

(to HEAD) 

14 ~~D/AEV 

REC/PLAY 
SW 

REC T 
9 OUT 

(to HEAD) 

EO 1 EO 1 PAE 1 LINE 1 LINE 1 UNE(R)T LEO REC 1 
FWD NFB OUT IN OUT NFB Or NFS 
IN (to POWER) (REV) 

• ll!M:C::1;:~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

lli.!i!llEE Vee 3.6 

[-f~tlil~ pd 600* 

l.bi'FiBJliallll Topr - 20-75 

f:li!#iBJltBli Tstg -40-125 

* Ta=25"CJi.11:1'~,Ell"t7.d,!!~~. l"C ':-::>~ 6mW'!';ililt[;Q 

• &~llJfF~fli' /Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.8 3.3 v 
(ii) LEO l±l:IJl:?''c ~Vee tf 2V '!':T:I: t>?fct,!!~1:,;J:,<,\\:tn:1t-~t;;: 

iltill!:lfllJ'2> ti.t;;:,,t;!!~:lfil!> IJ :l:T o 

Unit 

v 
mW 

·c 
·c 

• 11~itl'f:J~tt/Electrical Characteristics (Unless Otherwise noted, Ta=25°C, Vee =3.0V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

RECl!l\f~~~ltmt la R 3.6 7.0 12.0 mA V1N = OVrms(REC) 

PLAYl!l\f~~~ilmt la p 2.6 5.5 9.0 mA V1N = OVrms(PLAY) .. 

flJ'liMl!:EEfllf~(1 l GveEL 35 38 41 dB V1N =-58dBV, LINE OUT (PLAY) 

flJ'lB3llEEf1J~(2) GveML 27 30 33 dB V1N =-58dBV, LINE OUT (REC) 

flJ'lB3tEEfUf~(3) GveMR 63 66 69 dB V1N =-80dBV, REC OUT (REC) 

fi*l±l:tltEE VoMR 400 650 - mVrms THD=2%, REC OUT (REC) 

~$(1) THDEL - 0.1 0.6 % V1N =-58dBV, LINE OUT (PLAY) 

~$(2) THDMR - 1.5 2.0 % V1N =-60dBV, REC OUT (REC) 

~$(3) THDMR - 1.5 2.0 % VIN =-32dBV, REC OUT (REC) 

LEDi±l:tJltmt P(1) loLP1 30 100 - µA PLAY FWD 

LEDi±l:tJltmt P(2) loLP2 30 100 - µA PLAY REV 

.A:tJ~:JflllU!ltEE!1 l VNIN p - 1.2 2.0 IJVrms R g =22k Q, BPF20- 20kHz (PLAY) 

.A:tJ~••itllEE(2) VNIN R - 1.4 2.0 µVrms Rg =2.2kO, BPF20-20kHz (REC) 

930 ftDNIR 

BA3412K 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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• illJ~1811&~/Test Circuit 

~1~~~-vw--'---_._~--l 
CD 

1µF 

• JiCiffl'91J/ Application Example 

~II 
~ 

siAS1 

5600pF 

1K 30K 

30K 

Vour E(M) 
BIAS2 THO dM) 

BA3412K 

Fig.1 

Fig.2 

RDNm 

BA3412K 

BIAS2 

8.2k!1 

IOOµF 

LINE OUT (to POWER) I 
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• •tti:rn~ttdHl/Electrical Characteristic Curves 

932 
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<C 
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BA3413F 
BA3413FS 

1.SV 7.i 7 Jll:t- ... IJ /'\-<J.. "j'IJ 7/7° 
1.SV Dual Auto-Reverse Preamplifier 

BA3413F/BA3413FS ~. 1.5Vi! ·;1 H:~<tJit l.d.::jij~:fi)ij 

;it- 1- IJ /{-'Ar .:i 7' J'v/ IJ 7' //l!T o 

;it- I- IJ /{-'A, ;;1.; l'v-T-/~<tJitt.t l::O)tlli~ia: l*lil i.J T 

1.' 9.fiim, 9Htlt~£t;iAh~Ji'l1Nil: t l:: d.> €> :tL T .t:J IJ 't 

TO)!:, ~iiiml:.t:i It 9*ilit.i:'°*Jl1ttfiiJli~I: t.i:'-::i Tl.' 't 

To 

The BA3413F/BA3413FS are auto-reverse dual pre
amplifiers for playback only, that is used for 1.5V set. 

• ~:Ii 
1) 1JU1Hll:di> 9o 
~~71"0)1f1v?l-~7/~/?'WiiJ~l:di>9o 

3) ;if"- f.. IJ/{-'A~<fJitl:db9o 

4) ;;1. ; lv'T -1'MJit I: di> 9 o 

5) i1Jr.~JHi¥tttf!i1:1.' (0.9V Typ. lo 

• Features 

1) Low noise 
2) Direct coupling of head is possible. 
3) Usable for auto-reverse system. 
4) Usable for metal tape. 
5) Good reduced voltage characteristic (0.9V typ.) . 

• ftl~ 

1.5V~ ·;1 l";t; /'A 7" v ;it 

• Applications 

1.5V headphone stereos 

• *~-f';!!m/Dimensions (Unit : mm) 

BA3413F 

10.0±0.3 

fi ~c·o16151413121110 9 

~~ 0 
12345678 

"-:L_ 
~ ~ 1 r;:.fu-,;;;;;111;;n;;n;;;;;;;n;:;;n;;;:n;;;:;;;n;dd 
..: 1l!l,--i i- -I l-

o 1.27±0.2 0.4±0.1 

BA3413FS 

• :1C7?1i'17?'7.L./Block Diagram 

934 RDNIR 
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• ~Mll:*::i'E~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

lli:i!iiiltll: Vee 2.2 v 

~!gtft~ pd 500* mW 

i111'Fiillt1Ueml Topr -25-75 ·c 
1Ji'<#iillt/JUBOO Tstg -55-125 ·c 

• :ll~llJ~~d~ /Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee • 0.9 1 .25 2.0 v 

• ll~~~tt/Electrical Characteristics (Ta=25"C, Vcc=1.25V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

~1~.§;}~lll:)Jft lo 0.3 0.9 1.6 mA V1N = OVrms 

ml 191 ~ tll: flH~ Gvo 50 65 - dB Vo=-20dBV 

A. :h IUU1H1t'll!:ll: VN!N - 1.2 2.0 llVrms Rg=2.2kQ, V1N=OVrms 

Al;;lc:±l:h'll!:ll: VoM 200 350 - mVrms THD=1% 

7 t- :.-t-11-rai·'.n::i .A 
CT 50 60 - dB R g=2.2kQ, Vo=0.2Vrms· 

1---'7 

ABrai'7 Cl A I- - '7 CTA-B 50 65 - dB R9 =2.2kQ, Vo=0.2Vrms 

~~Wlli!li:iri$ THO - 0.05 0.2 % Vo= 0.2Vrms 

).,)JJ~1J7.A'll!:)Jlt Is - 125 500 nA V1N = OVrms 

.>< 5111- ~ .i - t-- v-"·11- MUTE 3.0 4.5 7.0 dB Vo=- 20dBV, I= 1 OkHz I 
• iJllJ~l§li!~/Test Circuit 

0.018µF 

220fl 

6.8k0 

2.4k0 

10kfl 
3.3kfl 0.022µF 

3.3kfl 0.022µF 
2.4k0 

10kfl 

6.8kfl 180kfl 

0.018µF 

Fig.1 
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• litJf.lf§IJ/Application Example 

• llJfF.alt~ 

(1) A.:tJ@' 

A.:tJ@'i.t, 4pinO)J'l17' .At,i.~ A.:tJ.l.iHfNFBO)f&:t!Hlt1!! 

t.i.t [.,, ?JJ~.ll: 1-7:,.::;·.A:;z0)1'117'.A~4pint.J•<?~~Tc 1 :t 

9o .:0)1Jj.\t;::J:fJ, A.·;; FO)?f1v7 t-tJ·;;/ 1)/'ftJ~ 

iiJ~gU1>:iH 1 :t9o r..·;; Ft:i.t, ~l*l)Ji~J.i~HJ.il.1:.9.Q 

t:::. 11> t:, 1 OOOpFO):::J/7'/-ff~ :~HIH:ttitff.: L, T < t!. ~ c 1o 

(2) A. :tJ-W~ ;t 

;t- !-1)/'\-_AtJ)~_;tO)f::;/1)0)@~i.t, tJJ@' 1-7/::;'.A'.)l 

O);E:~mt)~~-W~.:t .Q1Jj.\~ C:-:> Ts fJ, 9pinO)ftt1!!/~ 

M:i:J:IJJ.ii/it[,:t90 f.ii$jiO);;z1 ~:.-?i.t, Spint:tlitff.:~ 

tit:::. :::i /7'/-fft:J:-:> T~fl;lfiij~g1'9 (Fig. 3 ~~lo 

(3) 1:::i71-lf 

1:::i71-lfllBi.t, NAB120µsO)NFJfH :::i 71-lf~£:;$:t 

[., T tl I J , { 0) J: 1' ;< :;z Jv 7 - /X<J lit t [., T 70 µ50) ~ .:i 

-71 >'.t'H;t1J09.QJ:? t:"'-:>n 1 :t9 o 1 :::i71-lf'.IE: 

;j(O)tJ]~;ti.t, 13pin~f3LO)Low/Hight:J:-:>T:::J/ H'.l 

-Jv~ n:t9 (Fig.4~~)o 

Fig.2 
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2200 

0.018µF 

BA3413F /BA3413FS 

Vee 

Fig.3 

BA3413F 
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CONT. 
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OUTPUT Vee 

Fig.4 
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Fig.5 

r---INPUT--, 
2-A 2-B F/R CONT 

0 0 0 2.2µF Q 4.7µF 4.7µF 
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I OOOpF I 0001>F 

u 
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r--1 
GND I I 

0 ·,_, (J47µF 
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I I 
I I 
I I 
L __ J 
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0 
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c=J I OOOpF I OOOpF c 
MEJAL 68il 

0 0 0 0 
47µF 

l·A l·B 
L__INPUT-- 220il 

[:=J 

• -~~~Tid:ll~/Electrical Characteristic Curves 
1.2 ..-----.,..---~--,---,.--~~ 

1.0f--·-·+- 17 
<i v 
~0.8 ~ 
~ I 
!5 0 .6 l---+---+---+--·--+-·-··+-----1 
0 

§ l 
~ 0.4 1---+---+T--+---+----+----+ 

~ I 
0.2 1---+----+---+---+-~f------j 

SUPPLY VOLTAGE: Vee (V) 

u 
220il 
c:::::::J 

3.3kil 
CJ 

3.3kil 
CJ 

6.8kil 
c:::::::J 

Fig.6 

RD Nm 

D D 2.2kil 

0.022µF 

C:=J 

0.022µF 

C:=J 
0.018µF 

18Qil 0 

en o.s 
g 
'i 
,;:' 0.5 

w 
OJ 
; 0.4 

~ 

~ 0.3 
>
:;;i 
0 

5 0.2 
::> 
~ 
x :l 0.1 
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BA3416BL ~l:7'J1t:T-'·;1~x£tJi57'.:i 7Jlt7o'J7/70 
Dual Playback Preamplifier 

BA34168L(i, :'.i :;f;i,7' ·:; =t-tftl~Cl)7 -;·;:t :tJ i! ·:; I- ~Cl):j:ij 

':E.Wffl 7' :..- 7 t t_, z !*l~ ~ n t.: 7.::i.7';i,7 1; 7' :..- 7-c"t o 

5i":iJt-7 ·:; =t-i:Mliti"t .Qt.: 61.>, Leh, Reh Cl) 7' / 7').. :1J (i 

p'qflp, 1' ·:; 7- i: J: fJ TapeA, TapeB(:tJ]~ .t 6 :Ii :l: To 

3~Cl)¥¥':1:.~7~~)..:1J:tJ7"'J'~/?~:..-7:..-~~t_,T, 

IC<l)lli!iiT-i:i~OaT ~ :l: "to 

;l:t.:, ;I. ~Jt-7-7', ?Dl..7-7'¥¥':1:.<l)f.:61.>1'~71-tf 

~i\'tttrl~ .t .A 1 ·:; 7- ~ l*JiG [., T l' :l: "ta 

The BA3416BL is a dual preamplifier developed spe
cially for replaying of radio cassette, etc. to be mounted 
on the double deck . 

• If\¥:& 
1) 5i·7·;i,7 ·:; =t-i:Mliti"t .Qt.: 61.>, TapeA, TapeB<l)t;TJ~ 

.t .A 1 ·:; 7- ~ l*JiG [.,Tl' .Q a 

2) ;I.~ Jt-7- 7¥¥':1:.<7) t.: 61.> Cl) 1~71 ·if~i\'ttt;JJ~ .t .A 

1 ·:; 7- ~ l*JiG [.,Tl 1 .Q a 

3) A :1JflBii, :tJ ·:; 7' IJ / ?' ~ / T / ~::f'~Cl)J\ 17' .A [HI 

~H:l*ffl t_,n 1 .Qo 

4) lbf'F~i}jj(~f±i'Bl~]ffltl' (Vcc=3.5-12V)o 

•Features 

1) A select switch for Tape A or Tape B to cope with 
double deck. 

2) An equalizer characteristic select switch is built in for 
replaying metal tape. 

3) The input unit consists of a bias circuit not requiring 
coupling condenser. 

4) Wide voltage range of operating power supply 

(Vcc=3.5-12V). 

•m~ 

/j'7·;i--T·:; =t-tilt7 :J::t:hi! ·:; t-~ 

• Applications 

Radio cassette mounted on double deck, etc. 

• ~Hf~-;j-)!~/Dimensions (Unit: mm) 

l--1.27±0.2 -ll-o.55 

21.59±0.3 

naNm 

BA3416BL 

I 
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· • :tl~lbfF~-(tl:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 3.5 8 12 v 

• 'l~IY:J~tt/Electrical Characteristics (Ta=25"C, Vcc=SV, 1=1kHz, OUTPUT=13pin, 14pin) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

1ft\1g:~P;\'~)llt lo 1.0 2.5 4.0 mA V1N = OVrms 

lmliiliM~EEfUq~ Gvo 70 84 - dB RL = 10kQ, Vo= OdBV 

Ri:k lfl :h \iiEE VoM 1.0 1.8 - Vrms THO= 1%, RL = 10kQ 

.A. :h f!UJmt-3-~EE VNIN - 1.1 2.0 µVrms 
R9=2.2kQ, NAB45dB 

SPF (20 Hz-20kHz) 

.A. :hf!tit R1N - 130 - kQ -

'7 a A I- - '7 ch1 , 2 CT12 55 65 - dB Vo= 1Vrms 

'7QA f.-'7chA, B CT AB 60 70 - dB Vo= 1Vrms 

~~~i1U$ THO - 0.08 0.2 % Vo= 0.5Vrms 

e TapeJX:tR/Tape Select 

17pin 18pin Operating 

L L Tapes 

L H TapeA 

H L TapeB 

H H ;;r-;;E: ($1[;':: H '::t.;: -:o t~~ilff;1Jff1$t;) 

940 ftDNm 



'.t - 7"' 1' '.t Jft IC/ICs for Audio Applications BA3420AL 

BA3420AL 7~:tJ-rrma:g.¥i~7.:ir1117°•J Y/7° 
Recording/Playback dual preamplifier 

BA3420AL ,;J:, 7 V:t :hi!"/ t-m,:mi~ ~ :h t.:ila . M 
':£.-7"'.:i7'Jv/ 1)7'/:1l:'"9 0 M1:-"·/ I'', 717, 7V':t 

(!) 3 'E - f"(f) A.:±l 1Jffl:jl ~.A 1 ·:,- 7 (!) ,;i :IJ> ,;:, 1\ 17' .A 

~~:H\'!'7 V':tffl(f)'.iE~B::~il\llti;*:Ji! L, Z~'* To 

-t- L,-r, ;:nt?';t 1-=>(!)9H-t,t.:A.1·:,-71', -rr.::-ri1i1J~ 

1'8;t;T 0 ;:(f)k~79::1"7Jiz71'-&ff~(f)·~·~~

\'!'l]\~11;:1J~·ii]"l'!E1'T o 

BA3420AL is a recording/playback dual preamplifier 
developed for radio cassettes. In addition to a switch 
for selecting an input/output mode out of playback 
head, microphone and radio, it also contains a bias 
oscillator and a voltage regulator for radio. 

·~ft 
1)f!i:1:-"71", 717, 79:t(f)3'f-l"J..W1Jffl:ll~ 

.A 1 ·:,- 7 ~ i;*:Jit [., Z ~' .Q o 

2) J\17' .:A.~~:H~Lf7 V':t ffl(f)'.iE~B::~i~~j;*:j~ l.,-C 

3)i;*:J8ffl:ll~.:A.17f-t'.lE~B::~~(f)~~~ 1-:>(f)fl 

it't .:A.1 ·:,-71'iill'iE1'il1>.Qo 

4) fl\;~~(' il1> .Qo 

5) 0-/1.:A.'1'<11>.Qo 

•Features 

1) A selection switch of input/output, for 3 modes of 
playback head, microphone and radio, is built in. 

2) A constant-voltage regulator is contained for the 
bias oscillator and radio. 

3) You can control the inner selection switch and the 
constant-voltage switching regulator only with an 
externally connected switch. 

4) Low distortion 
5) Low noise 

• ~Hf~'1'~181/Dimensions (Unit: mm) 

Rl.O 

21.59±0.3 

135 7911131517 

~~ 
2 4 6 8 10 1214 16 18 

•m~ 
7 :;·;t :hi!.,. t-

• Application 

Radio cassette 

RDNrn 
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'1' ~ 7-< '1''1') IC/ICs for Audio Applications BA3420AL 

• leXill*:iE:~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'l!:i!J!'l!:~ Vee 18 v 
ff!f11!ti~ pd 400* mW 

ibf'Fi.llltal!I Topr -25-+75 ·c 
i*ff:i.llli!ml Tstg -55-+125 ·c 
* Ta=25"e 1>.LJ:(j: 4.0mW/"e 1'fti« 

• ~IUHIJfl:;l'ef-1:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 5 16 v 

942 RDNrn 
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• ll~iUY:l~Ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=S.OV, f=1kHz, 

Test Circuit Fig.1) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

l!l\i~.JS-11\jt;t lo - 5.1 9.0 mA V1N=OVrms P/B Mode 

tEEflJt~ P/B Line Amp GvcPL 43.0 45.0 47.0 dB RL = 1 Ok Q. Vo=OdBm 

Mic Rec Amp GvcMR 49.5 51.5 53.5 dB RL=2kQ, Vo=OdBm 

Radio Rec Amp GvcRR 32.0 34.0 36.0 dB RL=2kQ, Vo=OdBm 

Radio Line Amp GvcRL 17.5 19.5 21.5 dB RL=10kQ, Vo=-15dBm 

ii*i±l:tltEE P/B Line Amp VoMPL 1.2 1.5 - Vrms THD=1%, RL=10kQ 

Mic Rec Amp VoMMR 1.1 1.4 - Vrms THD=1%, RL=2kQ 

Radio Rec Amp VoMRR 1.4 1.7 - Vrms THD=1%, RL=2k0 

Radio Line Amp VoMRL 0.25 0.3 - Vrms THD=1%, RL=10kQ 

.A.:tJ:ftlUtfftEE P/B Amp VN1NP - 1.0 2.0 µVrms R9=2.2kQ, V1N=OVrms. BPF20-20kHz 

Mic Amp VN1NM - 1.2 2.2 µVrms R9=2.2kQ, V1N=OVrms. BPF20-20kHz 

Radio Amp VN1NR - 1.5 3.0 µVrms R9=2.2kQ, V1N=OVrms• BPF20-20kHz 

:i:~aii.J)Jt~$ P/B Line Amp THD PL - 0.05 0.45 % Vo=OdBm, RL =10kQ 

Mic Rec Amp THD MR - 0.25 1.00 % Vo=OdBm, RL=2k0 

Radio Rec Amp THD RR - 0.25 1.00 % Vo=OdBm, RL =2kQ 
·---~ 

Radio Line Amp THD RL - 0.04 0.45 % Vo=15dBm, RL=10kQ 

f .. v;.,;?:.11-r .. i-70.A P/B Line Amp CT PL - - -50 dBm P/B1N=-45dBm, RL =10kQ 
I- -'7 [/A;'Jl, 

Radio Rec Amp CT RR -50 dBm Radi01N=-34dBm, RL =2kQ - -

Radio Line Amp CT RL - - -50 dBm Radi01N=-34dBm, RL =10kQ 

'E- Fr.i-70.A i..- 1 CT 1 - -62 -49 dBm P/B1N=-45dBm, Mic Mode RecOut 
'7 [//\;')j, 

2 CT 2 - -110 -80 dBm P/B1N=-45dBm, Mic Mode LineOut 

3 CT 3 - -72 -59 dBm P/B1N=-45dBm, Radio Mode RecOut 

4 CT4 - -92 -79 dBm P/B1N=-45dBm, Radio Mode LineOut 

5 CT 5 - -72 -59 dBm Mic1N=-51.5dBm, P/B Mode LineOut 

6 CT6 - -76 -63 dBm Mic1N=-51.5dBm, Radio Mode RecOut 

7 CT 7 - -92 -79 dBm Mic1N=-51.5dBm, Radio Mode LineOut 

8 CT 8 - -72 -59 dBm Radio1N=-34dBm, P/B Mode LineOut 

9 CT 9 - -62 -48 dBm Radio1N=-34dBm, Mic Mode RecOut 

10 CT 10 - -107 -80 dBm Radio1N=-34dBm, Mic Mode LineOut 

Mic Amp ;: .:i - 1- v"(JI- Mute - - -80 dBm Mic1N=-51.5dBm, Mic Mode LineOut 

.A.:tlt!U/i: P/B Amp R1N P 27 35 43 kO V1N=5mVrms 

Mic Amp R1N M 14 18 22 kO V1N=1.7mVrms 

Radio Amp R1N R 27 35 43 kO V1N=17mVrms 

~'.iE1 ttililH:l:l :tJ iltEE Vregout 4.3 4.75 5.2 v RL=50kQ, Mic Mode 

~'.iE1tilti.!1-i±l:tJtit lout 115 180 - µA RL=25kQ, Mic Mode 

~'.iE1ttibll~JUi'¥11 AV,e9/AT - -5.4 - mV/°C RL=50kQ, Mic Mode 

RDNrn 943 
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'1" - 7-'-< '1" 1'I IC/ICs for Audio Applications BA3420AL 

• iJl~:iEIE.llMll/Test Circuit 

Fig.1 

Jili§ ~a.is- ~d* 
SW SW SW SW SW SW SW SW SW SW SW 
1 2 3 4 5 6 7 8 9 10 11 

l!\H~ .JS-ll#i!!:mt lo P/B Mode OFF p OFF OFF OFF OFF OFF OFF ON ON OFF 

il!:/X:flj~ GvcPL P/B Line Amp ON p P1/P2 OFF OFF OFF ON/OFF OFF/ON ON ON OFF 

i GvcMR Mic Rec Amp ON M M OFF OFF ON OFF OFF ON ON OFF 

GvcRR Radio Rec Amp ON R R1/R2 ON/OFF OFF/ON OFF OFF OFF ON ON OFF 

GvcRL Radio Line Amp ON R R1/R2 ON/OFF OFF/ON OFF OFF OFF ON ON OFF 

~*tl:l:tl"ol!:IX: VoMPL P/B Line Amp ON p P1/P2 OFF OFF OFF ON/OFF OFF/ON ON ON OFF 

VoMMR Mic Rec Amp ON M M OFF OFF ON OFF OFF ON ON OFF 

VoMRR Radio Rec Amp ON R R1/R2 ON/OFF OFF/ON OFF OFF OFF ON ON OFF 

VoMRL Radio Line Amp ON R R1/R2 ON/OFF OFF/ON OFF OFF OFF ON ON OFF 

.A:h~lUt VN1NP P/B Amp ON p OFF OFF OFF OFF OFF OFF ON ON OFF 

ff'•a:: 
VN1NM Mic Amp ON M OFF OFF OFF OFF OFF OFF ON ON OFF 

VN1NR Radio Amp ON R OFF OFF OFF ·OFF OFF OFF ON ON OFF 

:i:~~illii!i$ THO PL P/B Line Amp ON p P1/P2 OFF OFF OFF ON/OFF OFF/ON ON ON OFF 

JTHD MRj Mic Rec Amp ON M M OFF OFF ON OFF OFF ON ON OFF 

THD RR Radio RecAmp ON R R1/R2 ON/OFF OFF/ON OFF OFF OFF ON ON OFF 

THD RL Radio LineAmp ON R R1/R2 ON/OFF OFF/ON OFF OFF OFF ON ON OFF 

944 RD Nm 
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JJlEl ~a~ *1* SW SW SW SW SW SW SW SW SW SW SW 
1 2 3 4 5 6 7 8 9 10 11 

f-t'/t.Jv CT PL P/B 1ch-2ch ON p P1 OFF OFF OFF ON OFF ON ON OFF 
rai?CJ.At- Line Amp 
-? (/A;')(, 

2ch-1ch ON p P2 OFF OFF OFF OFF ON ON ON OFF 

CT RR Radio 1ch-2ch ON R R1 ON OFF OFF OFF OFF ON ON OFF 
RecAmp 

2ch-1ch ON R R2 OFF ON OFF OFF OFF ON ON OFF 

CT RL Radio 1ch-2ch ON R R1 ON OFF OFF OFF OFF ON ON OFF 
LineAmp 

2ch-1ch ON R R2 OFF ON OFF OFF OFF ON ON OFF 

'E- Frdl? CT 1 P /8 - Mic Rec Out ON M P1/P2 OFF OFF OFF ON/OFF OFF/ON ON ON OFF 
CJ.At--? 

CT 2 P/B- Mic LineOut (//'()(, ON M P1/P2 OFF OFF OFF ON/OFF OFF/ON ON ON OFF 

CT 3 P/B-> ON R P1/P2 OFF OFF OFF ON/OFF OFF/ON ON ON OFF 
Radio RecOut 

CT 4 P/B-> ON R P1/P2 OFF OFF OFF ON/OFF OFF/ON ON ON OFF 
Radio Li neOut 

CT 5 Mic- ON p M OFF OFF ON OFF OFF ON ON OFF 
P/B LineOut 

CT 6 Mic-> ON R M OFF OFF ON OFF OFF ON ON OFF 
Radio RecOut 

CT 7 Mic-> ON R M OFF OFF ON OFF OFF ON ON OFF 
Radio LineOut 

CT 8 Radio- ON p R1/R2 ON/OFF OFF/ON OFF OFF OFF ON ON OFF 
P/B LineOut 

CT9 Radio- ON M R1/R2 ON/OFF OFF/ON OFF OFF OFF ON ON OFF 
Mic RecOut 

CT10 Radio_. ON M R1/R2 ON/OFF OFF/ON OFF OFF OFF ON ON OFF 
Mic LineOut I 

Mic Amp Mute Mic LineAmp ON M M OFF OFF ON OFF OFF ON ON OFF 
:::::i-t-

RtNP P/B Amp (/A;')(, ON p P1/P2 OFF OFF OFF ON/OFF OFF/ON OFF OFF OFF 

.A:htft#L R1NM Mic Amp ON M M OFF OFF ON OFF OFF OFF ON OFF 

R1NR Radio Amp ON R R1/R2 ON/OFF OFF/ON OFF OFF OFF OFF OFF OFF 

~J:Efl::~». rvreg Mic Mode ON M OFF OFF OFF OFF OFF OFF ON ON OFF 
tll:tJ~EE Out 

~J:Efl::~iblt lout Mic Mode ON M OFF OFF OFF OFF OFF OFF ON ON ON 
tll:tJ~mt 

RDNIR 945 
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•libJf.1'9111/Application Example 1 

Fig.2 

Vee 

BA5410 

Fig.3 
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• tljttr.J~iiitbjj/Electrical Characteristic Curves 

948 
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;t - 7'-< ;t 1'I IC/ICs for Audio Applications BA3430FS 

BA3430FS 71- J: 7 v ~ Jfiitbrai~:tl81lmft J: 7v~7° 1J 7' / 7° 
Dual Preamplifier with AMS for Car Stereo 

BA3430FS It, -JJ - .7. 7- v ::f ffl I:~~ ~ ti. tc. dtl rai~ :±l l!il 

im{10).7. 7- i...-::t/ 1J 7' //\'9 o 

BA3430FS is a stereo preamplifier with a music interval 
detection circuit, developed for car stereos. 

•M:llt 
1) ::f- I- 1)/\-.7,ffl}..:t.Jt;J]~l!iJJ!H·i*iiJi[,H\.Qo 

2) :1-? 11-:r-/fflO)Pif'.lE~m~mH- i*lii vn' .Q o 

3) ~.:z.- 1-l!il~Hl*iiii.,H'.Qo 

4) Eltlra9~:±l l!i1JmO)m\tJit;1J~l!illm {t- i*iii 1., T ~' .Q o 

5) .!f!.JiS.IJPiJ, Eltlra9~:±:m~1=~-1~.7. 7111-? {t-l*iitl:' 
~ Q tc. /1)' ./ 1 .7. .. 1: J: Q ~jb{'fh' t.t ~ \ 0 

6) ~ =. 77 '/ !- :,, .:z. 1) /?O) 24 pin J'i·:;Jr-:JO)f;:_/1), 

t ·:; 1- 0)1M\Ml:l:iii I., T ~' .Q o 

•Features 

1) An auto reversing input change-over circuit is built 

in. 
2) Also builtin is a time constant change-over circuit 

for metal tape. 
3) Also contained is a mute circuit. 
4) A circuit for selecting the sensitivity of the music in-

terval detection circuit is built in. 
5) No error operation due to noise occurs during quick 

feed, because the music interval detection circuit 
can incorporate a lowpass filter. 

6) Thanks to a miniflat shrink 24 pin package, you can 
make your set smaller. 

• 91-ff~'f")i~/Dimensions (Unit : mm) 

~ rf ~::::::::ll 
12 

-~~ 

• Applications 

Car-stereos 

RD Nm 
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'.t - 7'-< '.t JI) IC/ICs for Audio Applications 

•~Ml&::*:~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

ffi;IJO'IJiJ±: Vee 18 v 
ff~tii~ pd 500* mW 

ibf'F~li'iallil Topr -30-+85 ·c 
1!M¥~1i'iallil Tstg -55-+125 ·c 

• :tl~l:bfl:sM4:/Recommended Operating Conditions (Ta=25'C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 7 9 18 v 

• il~rr.J~M::/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=9V, f=1kHz, 

Rg=680Q, Vo=-10dBV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

1!1\1~-!S-P#~lni: lo - 10.3 16 mA 

imlEIBtt~J±:flH~ Gvo 72 85 - dB 

ll!'llEIBtt~J±:flH~ 1 Gve1 37 40 43 dB 

ll!'llEIBtt~J±:flH~ 2 Gve2 29 32 35 dB 1=10kHz, ;;t. 9Jvj)i~P# 

~*ili1.J~J±: VoM 0.5 0.9 - \!.rms THD=1% 

~~fillliBi~$ THD - 0.05 0.2 % 

.A.1.J~lHtil'!l!:J±: VNIN - 0.7 1.5 µVrms 20-20kHz BPF 

I) •y :1 Jvi!*$;$ RR 40 50 - dB VRR=-20dBV, 100Hz 

L-Rroi'lc:J.A t--'7 • v-"'"Jv CT 55 65 - dB 

A-B roi'f 1' /;?-Iv· i?Hv-'.,t 3 / Sep 55 65 - dB 

~.:i-t-·v-"'"Jv ML 55 70 - dB 

'illlll~ili.A.1.J j/A;"Jj,1 VoN1 -96.5 -93.5 -90.5 dBV f=5kHzj)i~P# 

'ild!l~ili.A.1.J v«Jv2 VoN2 -84 -81 -78 dBV f=10kHz !f!.$1JP# 

'ii" dB~ ili P#roi T1 - 6 - ms 

1111r.i~ilin#r.i T2 - 45 - ms 

c:J::J·y'J. c:J-ili1.J~/'J~lni: loL 2 4 - mA 

CJ ::J ·y 'J • /\-{ ili1.J 1) -'J~JnE loH - 1 3 µA 

c:J- v«Jvc:J ;; .. , '7 J..1.J V1L - - 0.2 v 
/\1 j,-A;'Jj,c:J:/'·y '7 .A.1.J V1H 4.7 - - v 
~*ili1.J~1.J PoM - 0.135 - mW V1N=-45dBV 
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* - 7 ;f *Ill IC/ICs for Audio Applications BA3430FS 

•ill~~IEli31i!!/Test Circuit 

Fig.1 

• liDJllf§IJ/ Application Example I 

Fig.2 
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~ - 7-< '1" Ill IC/ICs for Audio Applications BA3430FS 

• dbmJ~lfiO)llJfl:lltlJ.I 
'"fl~H:dbrdl~l±l1812&0):11J ·;; "J t :ta·;; "J ~ l:,O)fg.JH:ff- ~ * T 0 

Fig.3 

I 
I 
I I -~---!---!' 

:-i~dl!~W~llll 

I : l l I : 
L.~~'-lli2~_: _':::. CF.ii. 
L ~ ~'il 1 - I I - ' I I -

I I I I 
I I I I 
I I I I 
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* -7'-< *Jn IC/ICs for Audio Applications BA3430FS 

• 1t11r.1J~:±11EJ~O)lf1 ::.-~:iE 

T~'=· ltllrai~t±l!EllltrO)lf 1/~~'.lE~~1_, * 9 o t.i: sJ;l::!fXIEl~~O)£f1!~mJ, Vcc/3ov '=~~'.lE ~ n n' * 9 0 

( d~ )1 oor-r---: /-=""'-"""'-o::::r~---;G---1r_-7-1'J-. 'f-.-1 T:T:..---r---,----, 
90 ~ ~ 
801-1--~+---l~-+~~-l-----l:.0...--+---1---+~-I 

0 
~*2!0.-------,5~0-~100....-~~~oo,,....---=-50~0-~1k-~2~k-· -~5~k___,1~o~k~2"""'ok 

G 100 
(dB) 90 

80 

70 

60 

50 

40 

30 

20 

10 
0 

f (Hz) 

Fig.6 :ifi:'.±.IT.¥ 

G ~-7Jv·'7'1/ 

.£.-- G, EQ7//• '7'1/ 

r-- ..._ r--
~,",£-!Wllfi 7 / 7· • .,, 1 / ~ 

a,..J---
f-"" ~ 

~o no 100 200 500 1k 2k 

f (Hz) 

Fig. 7 !f.)! I) IT.¥ 

;: ;: 1"19~ c 1_, -C, Vcc=9V, f=5kHz, fllj:,P~l."O)lltlrai~t±l vl'\J[, ~>J<lli'> * 9 o 

~ 

~ 

5k 10k 2Dk 

a. J;l:;!fX@ll!trt;J:£f1!~EElf V=Vcc/30=0.3V f..:0)1", 0.3//2Vrms=-13.5dBV ~.1.1.0) AC .A.:tJ 1"~ ~ ;!:: 9 o 

b. fijj:,PifO) 5kHz l."O)lf1 /ti, ...t~J: IJ, G=BOdB. 

c. J:-:> Zlltlrai~t±l.A.'tJ vl'\J[,t;J:, -13.5-G=-93.5dBV c Id: IJ * 9 0 
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'1" - 7 ~ '1" 111 IC/ICs for Audio Applications 

• tltl~Mtt/Electrical Characteristic Curves 

954 
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* -7'-< * 1H IC/ICs for Audio Applications 

THD=1% 
H " 
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;;t-7 -f ;;f ffl IC/ICs for Audio Applications BA3502F/BA3503F/BA3504F/BA3505F 

BA3502F/BA3503F av 7171~ 70 'JJ'\?- 7// 
BA3504F /BA3SOSF 3V Dual Pre-Power Amplifier 

BA3502F I BA3503F I BA3504F I BA3505 F Ii, 3V~ij 0)"' "J 

F;:t; ::..- .AT v :t .fflO)j" 1 7' JV1' IJ l"i'7- 'l .AT .b. ICl.'' 

7-:1:1v--\10)~*897J:f~~@llH: 9 /'\'.Tl*!~ L.. T ~' * 
"to 
:;t- !- IJ /\-_7.j<j-JitO)/IJ }'//$(::, liliJ)Elf1 /O)J"i 

'7-7' / :1$ifl!k:ll: (... f;:_@m1: 7J:? Ts fJ, BA3502F (:: 

BA3503F!:-::>~'lti./ 17.··1; /j''J 'l 3 /O)~if~H~li: L.. 

f;:.lf 1 ::..-nrn·1:t.i:? TC'*9.o 
*f;:_, /1)7'/:1'fiBli/)'1v'J 1-tJ·:;/ 1)/lj"jj~, l"i'7 

-7'/:1$1:1i:7'- 1-.A l-7·:;/::::J/7'/-lj-O)'J'~1l:, lilil 

'.iElf1/~~~NF@mO)l*i~~~?T, ~tt~E&f~ 

7J: < L.. -r iz ·:; 1- 0)1M!Hl:, ~1~~1l:-"O)X<fJitill.' ~ * 9 o 

The BA3502F/BA3503F/BA3504F/3505F are dual pre
power system ICs for 3V headphone stereo player. They 
are built-in with all the basic signal circuits required for 
the tape player. 

• !M':& 
1) 17· ·:; :1 ..ti: :1 1J l"i'7- 7' / /!: 1~,~7J:~fiH 9 /'\'.T l*i 

~ L..T~'~o 

2) / IJ 7' //$1;1: :;t- I- IJ /\-.AMJitl.' iii>~ 0 

~~~~~.:i..-l-.fflO)l-7/9.A~.A1~~fl*l~L..T 

~ '~ (BA3502F/BA3503F/BA3504F)0 

4) l'\'7-7'//$0)1f1 /Ii, .I 1.7.' 1) /j''J ~ 3 / f~ 

Jj: (... T ~' ~ (BA3502F /BA3503F)0 

5) 7 - /jHr1fftiJ~7R.fflLED F71 J\ f l*I~ L.. T ~' ~ 

(BA3502 F /BA3505F)0 

6) 79I-'l3/M~.fflO)yfjff·fl*i~L..n'~ (BA3503F/ 

BA3504F/BA3505F )0 

•m~ 

3V7-:1:1v--\1 

3V7 :'.i':t tJ iz ·:; I-

• ~~"tj";ili!)/Dimensions (Unit : mm) 

BA3502F/BA3503F/BA3504F/BA3505F 

1 2 3 4 5 6 7 8 9 10 11 12 

•Features 

1) All the functions necessary for the pre-power amplifier 
are built in a single chip. 

2) The preamplifier unit is usable for the auto-reverse 
system. 

3) Transistor switch for metal muting is built-in. 
(BA3502 F /BA3503F /BA3504F) 

4) Gain of the power amplifier unit is designed in consid
eration of noise reduction. (BA3502F/BA3503F) 

5) Built-in driver of LED showing a tape running direc
tion. (BA3502F/BA3505F) 

6) Built-in with a countermeasure terminal for radiation. 
(BA3503F/BA3504F/BA3505F) 

•Applications 

3V tape players 
3V radio cassette tape players 
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:;t-7 -1 :;t }ft IC/ICs for Audio Applications 

• 7CJ·;1?1f1"J7?'7.L./Block Diagrams 

BA3502F 
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" z UJ UJ ...J 

it~ 
UJ a: a_ 

BA3503F/BA3504F 

"' UJ "-
ff~ z 

UJ 
a: a_ 

BA3505F 

c 
i3 

N 
.... 
=> 
0 
UJ 
a: 
a_ 

;:: 
=> 
0 
UJ g: 

N 
.... 
=> 
0 
UJ 
a: 
Q. 

N 

!; 
0 
UJ 

!l: 

• a!M•*~~/Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits 

•i.!i!'lll± Vee 4.5 

r-F!f!l!tll~ Pct 600* 

tif~i.!il:U~l!I Topr -25-75 

f!H~llill!I Tstg -55-125 
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~ -71' ~ .m IC/ICs for Audio Applications BA3502F /BA3503F /BA3504F /BA3505F 

• :tlt~111fl;*f-t:/Recommended Operating Conditions ( Ta=25°C) 

Parameter Symbol Min. Typ. Max. Conditions 

Vee 1.8 3.0 3.6 

e C~tr.J~tt/Electrical Characteristics/BA3502F (Unless Otherwise noted, Ta=25°C, Vee =3.0V, f=1 kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

9 15 mA V1N = OVrms• 14, 18pin: OPEN Fig.1 

rm f9l~M1tm11m Gvo 72 83 - dB Vo =-10dBm Fig.1 

~:*tli:tJiil± VoM 300 450 - mVrms THD=1% Fig.1 

:i:~IDl!)Jtll?:$ THD1 - 0.03 0.15 % Vo= 0.2Vrms. NAB33dB Fig.1 

.A. :tJ ltlU1Utltl± VNIN - 0.9 1.8 µVrms R 9 =2.2kQ, BPF20- 20kHz Fig.1 

') '/ 7' JL-!!*$;$ RR1 43 53 dB 
VAR =-20dBm, f=100Hz 

Fig.1 -
NAB33dB 

FWD-REV-70A 
CTF-R 65 75.5 - dB 

M-7-v /;Jui.- Vo=- 10dBm 
Fig.1 

1----7 R 9 =2.2kQ, BPF20- 20kHz 

.A.1J1\ 1 YA1'tiit ls1 - 130 500 nA V1N = OVrms Fig.1 

:iE~tli :tJ PouT 50 69 - mW THD=10% Fig.1 

llllf91ll!iil±f1H~ Gve 24.6 26.6 28.6 dB V1N =-40dBm Fig.1 

:i:~IDililtll?:$ THD2 - 0.27 0.5 % Po= 1mW Fig.1 

tli:tJl/Utiil± VNo - 27 39 µVrms Rg =OQ,BPF20- 20kHz Fig.1 

I) '/ / Jvi!*$:$ RR2 45 61 - dB VRR =-20dBm, f=100Hz, Rg=OQ Fig.1 

.A. :tJtl\Jit R1N 21.4 30 38.6 kQ - Fig.1 

.A.1J1\-(J7A'iltiit ls2 - 10 90 nA VtN = OVrms. Rg = 100kQ Fig.1 

7-v/;?.JvJ\7/A CB - 0.1 0.7 dB Vo =-10dBm Fig.1 

i;T.Jjl l--7/:lA5'0N 
RTR - 10.3 18 Q 14pin: GND Fig.1 

tft:fit 

LE~:*iiiit ILED 5 - - mA VeE( sat I =0.3V Fig.1 

VR Max., PRE; Rg=2.2kQ 
L-R-70A "--7 CTL-R 40 48 - dB BPF20- 20kHz Fig.1 

M-7-v /;?.Jv POWER.Vo=- 5dBm 

;,,-j 7 JL- •J - -7 SL -66 -60 dBm 
PRE; Vo=l2dBm 

Fig.1 -
VR Min. 'jilij7 "\' / * JvliSlll\¥tii'F 

e C~tr.J~tt/Electrical Characteristics/BA3503F (Unless Otherwise. noted, Ta=25t, Vee =3.0V, f=1 kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

9 15 mA VtN = OVrms. 14, 18pin: OPEN Fig.2 

fmf§Jli!iil±flj~ Gvo 72 83 - dB Vo=-10dBm Fig.2 

~:*tli:tJiil± VoM 300 450 - mVrms THD=1% Fig.2 

:i:~~)Jtll?:$ THD1 - 0.03 0.15 % Vo= 0.2Vrms. NAB33dB Fig.2 

.A.:tJ!llUt'l!tll!:J± VNIN - 0.9 1.8 µVrms Rg =2.2kQ, BPF20- 20kHz Fig.2 
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'1"-7 1' :;J" Jfi IC/ICs for Audio Applications BA3502F /BA3503F /BA3504F /BA3505F 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

') ':I :1 JL-1!*~$ RR1 43 53 - dB 
VAR =-20dBm, f=100Hz 

Fig.2 
NAB33dB, Rg = 2.2kQ 

FWD-REV? CJ :A 
CTF-R 65 75.5 - dB 

it+ -v :.--:i11.- Vo=- 10dBm 
Fig.2 

t--7 Rg = 2.2k Q, BPF20 - 20kHz 

.A.7J1\17":A'IUt 101 - 130 500 nA V1N = OVrms Fig.2 

J'E:~IH!:l 7J PouT 50 69 - mW THD=10% Fig.2 

MIEl~'il!:/l:flH~ Gvc 24.6 26.6 28.6 dB V1N =-40dBm Fig.2 

:i:~ID!li1H~$ THD2 - 0.27 0.5 % Po= 1mW Fig.2 

l±lM1HiHl!:ll: VNO - 27 39 µVrms Rg =OQ, BPF20- 20kHz Fig.2 

') ':I :1 JL-1!*~$ RR2 45 61 - dB VAR =-20dBm, f=100Hz, R g=OQ Fig.2 

.A.7Jt.M1i. R1N 21.4 30 38.6 kQ - Fig.2 

.A.]JJ\17":Allii1! 102 - 10 90 nA V1N = OVrms. Rg = 100kQ Fig.2 

:r-v:.--.:?-11.-1\7;.,:A CB - 0 0.7 dB Vo=-10dBm Fig.2 

t}J~ t-7/:/':A:$10N RTR ~,!!;tit 
- 6.0 18 Q 14pin: GND Fig.2 

VR Max., PRE ; R9=2.2kQ 
L-R7CJ:A t--7 CTL-R 40 48 - dB BPF20-20kHz Fig.2 

Jtj--17/.:?-Jv POWER,Vo =-5dBm 

'./1'f-Jv IJ -7 SL - -66 -60 dBm 
PRE: Vo =-12dBm 

Fig.2 
VR Min.,jilijj--17/.:?-JvlliJllUbf'F 

• illt~:@lft~/Test Circuit 
I 

Fig.1 
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:;t-71' :;t .m IC/ICs for Audio Applications BA3502F /BA3503F /BA3504F /BA3505F 

Fig.2 

• C~r.J!M'ti/Electrical Characteristics/BA3504F (Unless Otherwise noted, Ta=25°C, Vee =3.0V, f=1 kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

9 15 mA V1N = OVrms. 14, 18pin: OPEN Fig.2 

l*J[!j)iJ!'ll[f:Efljj~ Gvo 72 83 - dB Vo=-10dBm Fig.2 

~*t:IJ:1J'lltf:E VoM 300 450 - mVrms THD=1% Fig.2 

:i:~~)lf:~$ THD1 - 0.03 0.15 % Vo= 0.2Vrms. NAB33dB Fig.2 

.A :1Jt!UUt~'lltf:E VN!N - 0.9 1.8 µVrms Rg =2.2kQ, BPF20- 20kHz Fig.2 

I) .. ) 7° Jv~$;$ RR1 43 53 - dB 
VRR =-20dBm, f=100Hz 

Fig.2 
NAB33dB, Rg = 2.2kQ 

FWD--REV-7 Cl :A 
CTF-R 65 75.5 - dB 

Jt7 i'/::f:.Jt.- Vo =-10dBm 
Fig.2 t- --7 Rg = 2.2k Q, BPF20 - 20kHz 

)..:1J1~17':A'lltmE ls1 - 130 500 nA V1N = OVrms Fig.2 

'.lE~t:IJ:1J PouT 50 69 - mW THD=10% Fig.2 

M[!j)iJ!'lltf:EflH~ Gvc 33 36 39 dB V1N =-40dBm Fig.2 

:i:~~iBt.ffi'.$ THD2 - 0.6 2.0 % Po= 1mW Fig.2 

tfj:1J-~11i:JI VNo - 80 125 µVrms R9 =00, BPF20- 20kHz Fig.2 

•J ·;17'Jt.-~$;$ RR2 35 51 - dB VRR =-20dBm, f=100Hz, Rg=OQ Fig.2 

.A:1J:lttl'it R1N 21.4 30 38.6 kQ - Fig.2 

)..:1JJ~17' :A ilmE ls2 - 10 90 nA V1N = OVrms Fig.2 

7i'/#Jvl~7/:A CB - 0 0.7 dB Vo=-10dBm Fig.2 

t;IJ~ t-7/S':A510N 
RTR - 6.0 18 Q 14pin; GND Fig.2 um 
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~ -71' ~JD IC/ICs for Audio Applications BA3502F/BA3503F/BA3504F/BA3505F 

• 11~tr.J~tt/Electrical Characteristics/BA3504F (Unless Otherwise noted, Ta=25°C, Vee =3.0V, f= 1 kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

VR Max., PRE ; Rg=2.2kQ J 
L-R7CJ:A 1---7 CTL-R 40 48 - dB BPF20- 20kHz Fig.2 

!tf-"1'/-'IUL- POWER, Vo=- 5dBm 

:,'jj-Jt-1)-7 SL - -66 -60 dBm 
PRE: Vo=- 12dBm 

Fig.2 VR Min., iiliif- "\' / .:j<JL-lli]PifiJJf'F 
POWER R9 =0Q 

• 'l~tr.J~tt/Electrical Characteristics/ BA3505F (Unless Otherwise noted, Ta=25°C, Vee =3.0V, f=1 kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

9 15 mA V1N = 0Vrm5, 18pin: OPEN Fig.3 

~mMIJ±fUf~ Gvo 72 83 - dB Vo=-10dBm Fig.3 

~:k:±l:tJ'~J± VoM 300 450 - mVrms THD=1% Fig.3 

~~Nlj)B/:~$ THD1 - 0.03 0.15 % Vo= 0.2Vrms. NAB33dB Fig.3 

J.. :IJJtlUt~'lll:J± VNIN - 0.9 1.8 i.iV rms R 9 =2.2k Q, BPF20 - 20kHz Fig.3 

IJ ·:; ""j' Jt-1!*$.$ RR1 43 53 - dB 
VRR =-20dBm, f=100Hz 

Fig.3 
NAB=33dB, Rg=2.2kQ 

FWD-REV? CJ :A 
CTF-R 65 75.5 - dB 

!t7 i"'/.:l<JL- Vo=- 10dBm 
Fig.3 

1---7 R g =2.2k Q, BPF20- 203ll~~ 

J..:!JJ~1J7:7.'lll:il!i ls1 - 130 500 nA V1N = OVrms Fig.3 

:iEm:±ln PouT 50 69 - mW THD=10% Fig.3 

llfl[§Jlffl'lll:J±flH~ Gvc 33 36 39 dB V1N =-40dBm Fig.3 I 
~~~)Bi~$ THD2 - 0.6 2.0 % Po= 1mW Fig.3 

:±l:tJ•~-J± VNO ~ - 80 125 µVrms Rg =OQ, BPF20- 20kHz Fig.3 

1) ':J ""j' JI-~$;$ RR2 35 51 - dB VRR=-20dBm, f=100Hz, Rg=OQ Fig.3 

J..:IJt!Ui'i R1N 21.4 30 38.6 kQ - Fig.3 

J../JJ{1J7:7.~i* ls2 - 10 90 nA V1N = OVrms. Rg = 10kQ Fig.3 

7-"1'/.::?-Jt-1~7:,,.,A CB - 0 0.7 dB Vo= -10dBm Fig.3 

LEDfi:k~i* ILED 5 - - mA - Fig.3 

VRMax., PRE": Rg=2.2k0 
L-R7CJ:A 1---7 CTL-R 40 48 - dB . BPF20- 20kHz Fig.3 

;14-7"1' /:?-JI- POWER, Vo=- 5dBm 

:,'/j-Jt-IJ-7 SL - -66 -60 dBm 
PRE: Vo=- 12dBm, VRMin., jilijj-. 

Fig.3 "\' / .:i: Jl;li'iJllUIJfF POWER,Rg = 00 

naNrn 961 



;t-7' 1' ;t}fi IC/ICs for Audio Applications 

• illOEl!Ul~/Test Circuit 

Fig.3 

e Ji0.1119'.I/ Application Example 

Fig.4 

962 ftDHm 

BA3502F/BA3503F/BA3504F/BA3505F 

5.60 150k0 30k0 30k0 

~~--Vee 

220µF 
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10k0 

Fig.5 

Vco 

Fig.6 

e BA3502F/BA3503F/BA3504F/BA3505FO)~J41;: "?~' 
"( 

BA3502F /BA3503F /BA3504F /BA3505F 

sw,:F/A 
SW1'.METAL 

BA3502F/BA3503F/BA3504F 

/BA3505Ht, tn·ftii!·y i'-0) 

1H~l:il1> t.J-tt t.:MlittfRJ'il~tJ J: 

? 1:~f10)f;f:IJOtllil~tf*R~t.J ~ 

n n'*9 o ~t/lflO)t/lf!W:.;.J:: 

Jt- ~IJJ(-.Ax1lli LED F71 I~ ;;I. :$1JL-~fffi 7V°I-;_,3/x1il! / 1X'J 11:.- 3 /x1lli 

BA3502F 0 0 0 x 0 

BA3503F 0 x 0 0 0 

BA3504F 0 x 0 0 x 
BA3505F 0 0 x 0 x 

O)~O)c.51J"t"9o 

RDHIR 963 
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• il~rr.J~ttllll•/Electrical Characteristic Curves 

964 

<C 
5 
E! 

BA3502F /3503F /3504F /3505F 

~151-----1---+---+----+-----{ 
UJ 
a: 
a: 

~101-----1,---+---+--7"~J._..---t-----1 
I V ov 

2 3 
SUPPLY VOLTAGE:Vcc(V) 

0,5,.----,------,..---,----, 
BA3502F /3505F 

> 0.4 

] 
tij 
~ 0.3f---------+-- v 
~ 

~ ~ 

~ 
~0.2 Ldv 
~o.1<-----71_,.__ __ -+----+--->-------J 

5 10 15 20 25 
OUTPUT CURRENT: ILED (mA) 

1000,.-----------.---~ 

lBOO 
:I; 

BA3502F/3503F/3504F/3505F 
PRE ONLY 
THD=1% 
Rg=2.2k0 
RL=10k0 
f=lkHz ~ I/ 

w / 
~ 600 f---1------l----l-v----+-----1 

§? _L ! 400 [7 
§1 200 f------t-------11--L---'----+----+---------l 
~ 
:::; 

00 2 3 
SUPPLY VOLTAGE: Vee (V) 

RDNrn 

BA3502F/BA3503F/BA3504F/BA3505F 

~ 
a: 
a: 
z 
0 
f'= 
0 
UJ 
UJ 
a: 
UJ 
_J 
a_ 
a_ 
ii' 

100 

80 

FILTE1R =220µ1 

J 
1 

B13502F /3503F 
POWER ONLY 

60 
PRE ONLY 

3504F /3505F 
40 

~ 
POWER ONLY 

20 

l 
2 3 

SUPPLY VOLTAGE: Vee (V) 

200-------------~200 
BA3502F/3503F /3504F/3505F 
PRE.+POWER 
Vcc~3V 

RL=l60 
f=lkHz 
iiliichlbf'F 

Pd 

0 0 
0 50 100 150 200 

OUTPUT POWER: Po (mW) (iilii ch llil~lll!lb) 

l±l 1.Jti!I<: 
Fig.10 liilil•)llf-l±lt.J•t.J~tt 

10 BA3502F /3503F /3504F /3505F 

1---

F=' 

1 0.0 
0.01 

PRE ONLY 
NAB33d8 
Vcc=3V 
Rg=2.2k0 
RL=10k0 
f=lkHz 

1\ 

~ 
~ 

I 
0.1 10 

OUTPUT VOLTAGE: Vo (Vrms) 
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100 

80 

~ 
" 60 z 
~ 
w 
CJ 

~ 40 

~ 

20 

BA3502F /3503F /3504F /3505F 
PRE ONLY 

~ Rg=2.2k0 
RL=lOkO 

[\ Vcc=3V 
Vo =-10dBm 

IV 
Gve=TI33dB 

Gvo 
I 

~ 
Gve 

100 lk !Ok 100k lM 
FREQUENCY: f (Hz) 

Fig.13 lrfffljf~ - lili.ilH~tt ("/ IJ) 

50 

40 

c5 30 
z 
~ 
w 
:;l 20 
':i 
0 
> 

10 

I-". I 

r--11 

~ 

0POWER ONLY 
Vee=3V 
RL=160 
VIN=-40dBm 

sH~~J 
BA~1'._f 

Jll~~IJF 
BA3503F 

OlO 100 lk 10k 100k lM 
FREQUENCY: f (Hz) 

Fig.15 ~S:flH~-lili.ilHMi (1~'7-) 

< 
5 

30 

25 

~ 20 
z 
w 
a: 
a: 
5 15 
1-z w 
~ 10 
5 
0 

0 

BA3502F /3503F /3504F /3505F 

i--

-50 -25 0 25 50 75 100 
AMBIENT TEMPERATURE:Ta(°C) 

ftDHfR 

BA3502F/BA3503F/BA3504F/BA3505F 

100 
POWER ONLY 
Vee 3V 
AL 160 

l--+-+-H-1++1+----++++++lll-~+t+ f = 1 kHz 

f-+-BA3504F'-+-tttillli--+-++llftt1+-+-t-+tlittl 
E=, BA3505F 

f-+-8A3502F 
f--+-BA3503F 

O.~IL.1--L....L.l.J..W~l--'--"-'--'-LI.~10,....-'~~~100:::-~~1~000 

OUTPUT POWER : Po (mW) 

Fig.14 ~ilii/i!li.i~$-t±l:t.J•:t.J~tt(H'7-) 

100 

80 

m 
~ 60 
0 
;.; 
.J 

~ 40 
"' 0 a: 
0 

20 

Vee=3V 
PRE= NAB33dB 

JJ~l~NJ 

I/ JiRE +POWEul I 
BA3502F Tll 
:l.t3503F 

BA3504F 
BA3505F 

100 lk !Ok 100k lM 
FREQUENCY: f (Hz) 

Fig.16 '7 Cl .::i:. I- - '7 - lili.ilH~tt 

l 50 ~--.---B-A-3-50_2_F_/:-r3-50-3:--:F-:-/:r-3-::-50-4-:-:F:-/c:c3-::-5-:--05:-:F:i1. 5 

Pour =POWER >1 
VoM=PRE 

1251-----+----c--+-----+--+-----11.25 -; 

;: ~ 
~ w 
~0100 1 C!:J 

~ ~ 
~ g 
~ 75 0.75 l-

a' j _......-+---r--t--- Pour ~ 
s ~ ~ 
g, 50 f---1S~-l--+----+-==t•v;::0.~- o.5 ~ 
5 ~ 

::!: 
251-----+----+--+----+---i---""10.25 ~ 

::!: 

0 0 
-50 -25 0 25 50 75 100 

AMBIENT TEMPERATURE: Ta (°C) 

965 
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966 

60 

T POWER ONLY 

50 

~40 
u 
i5 BA3504F 

BA3505F _ 

J 
BA3502F 
BA3503F 

10 

0 
-50 -25 0 25 50 75 100 

0.3 

~ 
~ 0.25 
.... 
z 
0 
~ 0.2 

~ 
~ 0.15 

z 
0 

~ 0.1 
< 
J: 
..J 
< b 0.05 
.... 

0 

AMBIENT TEMPERATURE: Ta ('C) 

BA3502F /3503F /3504F /3505F 
PRE ONLY 

I 

J J_ 
I 

I l JZ 
--1 

l l 
-50 -25 0 25 50 75 

AMBIENT TEMPERATURE: Ta ('C) 

Fig.21 ~ilitvliltiU!-J!ll!Jil.!l~~tt (7' IJ) 

100 

naNrn 

BA3502F/BA3503F/BA3504F/BA3505F 

120 
BA3502F/3503F/3504F/3505F 

100 

PRJ ONLY 

I 
i--

I 
20 ··-

0 
-50 -25 0 25 50 75 100 

1.2 

~ c; 1.0 
J: 
1-
z 
~ 0.8 
a: 

~ 
0 0.6 
Q 

~ 
!l1 0.4 
J: 
..J 

~ 0.2 

0 

AMBIENT TEMPERATURE:Ta('C) 

I 
I 

POWER ONLY 

I 

··-r--

I-

I 
BA3504F 
BAj505F 

BA3502F 
BAj503F 

-50 -25 0 25 50 75 100 
AMBIENT TEMPERATURE: Ta ('C) 
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BA3506A 
BA3506AF 

3V 7 1 .:z.7J'v7° 1) J'\'7-7 / 7° 
3V Dual Pre-Power Amplifier 

BA3506/BA3506AF l;l:, 3V~ if-(f) "- ':J I'' ;t; / .A 7 v ::t ffl 
(!)7 .i 7' w1' 1J H.'7-7' /:11'.'9 0 

/I) J' / /$(;J:, "j' 1 V? !- 1J '/ :;f I)/ ?1J°it, f"'!.')-J' 

/:1$1;l:, :1'- I- .A I- 7 ':J /:J /7/-tf(f)::f~fl:;, [ilj]J:Elf 

1/~~~NF~~(f)~~~~~z. ~tt~all&f~~< 

t.,z-tr,:; f-(f)1MHI::, ~f~iifl::"-O)X<fJitt.fl'.'~:1:9a 

The BA3506A/BA3506AF are dual pre-power amplifiers 
for 3V headphone stereo player. 

·~:& 
1) 1 T ':J :1 .. H::7.17')!,.:1 1) H.'7- 7' / :11:'.ll'~~fllfjg f 

9~T~il l.,T~'~o 

2) ~i 1 v? "'1J ':J /1) /~1'1J"itf 1*ffl [., n '~o 
3) Jt'7-7' / /(f) 7 - I- .A I- 7 ':J :t::i /7/-tf1f=1'~ l'.' 

ili>~o 

4) :;t 1; 7 / :1all l;J:, ~~J±iflH~ (83dB), 1!Utill (0.9 

µVrms), 1&.f~.$ (0.03%) l'.'ili>~o 

5) 1t'7-7'/:1$l;J:, ~l±ltJ (70mWX2), 1tUtill 

(80µVrms), 11£~$ (0.6%) l'.'ili>~o 

•Features 

1) All the functions required for dual pre-power amplifier 
are built in a single chip. 

2) Adoption of direct coupling system. 
3) A bootstrap capacitor of power amplifier is not neces

sary. 

4) A preamplifier unit is high voltage gain (83dB), low 
noise (0.9 µ Vrms) and low distortion (0.03%). 

5) A power amplifier unit is high output (70mWx2), low 
noise (8011 Vrms) and low distortion (0.6%) 

• Jft~ 

3V"-':J l";J";/.A7v::f 

• Applications 

3V headphone stereo players 

• ~jf~\f"~~/Dimensions (Unit : mm) 

BA3506A 

Rl.2 

12345678 
00 

0 

:'.:![~8~~]~ j;.I """ - M 

~ ~ 05+01 
~ - ·-· 

::; --j, l--2.54±0.3 1, ~ I -. 

17.78±0.3 lr-\1·-

JBr,~"' 
~ 8.8±0.6 ~-~ 

BA3506AF 

11.2±0.3 

ftDHm 967 
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• ·]'a ·y? 1f 17?7 A/Block Diagram 

BA3506A BA3506AF 

•~xiii*~~/ Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits 

tiJil!~EE Vee 4.5 

~~m~ Pd 
600(BA3506A)* 
500(BA3506AF)* 

IJ.Ji'Fi.!i!UM'!I Topr -25-75 

1*:ff i.!iltia Ii Tstg -55-125 

*Ta=25'e J.>.1J:.1'1f.lll9 .Q!il-ll;I~ 1·e t:? ~ 6.0mW (BA3506A}, 5.5mW 
(BA3506AF) ~ill,t.;.Q, 

Unit 

v 

mW 

·c 
·c 

• :t1B~t1Jfl:;¥:{!j:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

ti!~EE Vee 1.8 3.0 3.8 v -
ftr.itlHti: RL 16 - - Q Vee=3V 

e g~rf.J~ii/Electrical Characteristics (Ta=25'C, Vcc=3V, 1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

9 15 mA V1N =OVrms 

OOliilitttEEfU~~ Gvo 72 83 - dB Vo=-10dBm 

~*i:l:\1l~EE VoM 300 450 - mVrms THD=1% 

:i:~~ill~l¥ THD1 - 0.03 0.15 % Vo= 0.2Vrms.· NAB33dB 

)..1JJ~ 1' J7 .A ~mt 191 - 130 500 nA V1N= OVrms 

J..1:J!UU1Ur~EE VNIN - 0.9 1.8 µVrms R 9 =2.2kQ,BPF=20Hz-20kHz 

IJ •y /Ji-~$;$ RR1 43 53 - dB 
VRR =- 20dBm, f = 100Hz 
Rg = 2.2k Q, NAB33dB 

968 RDNIR 
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:iE:ml:ll 1J PouT 50 69 - mW THD=10% 

ll!JIElllMliE£f1Jf~ Gvc 33 36 39 dB V1N =-40dBm 

~~Ni;!)$ifil$ THD2 - 0.6 2.0 % Po= 1mW 

l:llMtffill:E£ VNo - 80 125 µVrms Rg = OkQ, BPF = 20Hz - 20kHz 

IJ ·:; -:f Jv~;l<$ RR2 35 51 - dB VRR =- 20dBm, f = 100Hz, Rg = OQ 

.A.1Jfil:fit R1N 21.4 30 38.6 kQ -

.A.1J1~ 17';;; 'iltim 102 - 10 90 nA V1N = OVrms 

L-R7Q;;>; 1--7 CTL-R 40 48 - dB POWER: Vo=- 5dBm, Rg = 2.2k0 
BPF= 20Hz-20kHz 

:,, ~fj-JJ, I) -7 SL - -66 -60 dBm 
PRE: Vo=- 12dBm 
POWER: Rg=OQ 

• litim91J/ Application Example 

HEADPHONE Vee 3V 

+ 16-32!1 

lOµFf 10k!l 

--i 
220!1 +4.7µF + 220µF 

;oJ-
I 
7' 
1' 

;oJ-
ffl 

BA3506A I 
1!t 

33µF 
)!] 
)Bl 

1j\ 

1~ 
-% 
7' 
/ 
7' 

+ + 
220!1 4.7µF 220µF 

lOµF 10k!l 

16-32!1 
HEADPHONE 

Fig.1 
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BA3513AF 
BA3514AF 

3V 7' .:i. J7 J(l 7° 1J I~? - J7 / 7° 
3V Dual Prep~wer Amplifier 

BA3513AF/BA3514AFt;t, 3V~j,ij(J)/\. ·;; I"*;.... AT v :it 
Jf.10)7.i7'JL-7'1; H'7-:,, AT L.IC1', T- /":tv --\1 

(])£*(1{]~1~~18ll!U:1"~TpqiG ~H'*To 

:it-" IJ/\-.AMJit(J)7' 1J 7'/7'flBt, ~:ltlf1 /(J)J'I!. 

'7- 7';.... 7'$ifMl.3L ~ f.:l81~t: ~ -:i Ts IJ, BA3513AFI: 

"?\,'Tli.11 A' 1J ~7 :_, 3 /(J)tifrH'.~li: ~t.:-7'1 /l!f~ 

1:~-:iT1,'*To 

7' 1J 7' /7'$11~ 1 v7 ":fl·;; 7' 1J;.... ?'1i'jf,, H'7-7'/ 

7'$t:t;t7'- 1-A 1-5·;;7':::i;....7;....-if(J)::.f'~H:, ~:ltlf1 

;....~~gNFl8J~(J)pq~~~-:iT, *MHflBAW~~<. 

i? ';/ j-(J)1]\l,~1/.1t, ~f~ijj1tf~}Ji ~ * ~f.:o 
BA3513AF/BA3514AF are dual prepower system ICs 
for 3V headphone stereo players, containing all basic 
signal circuits required for the tape player. 
The preamplifier for auto reverse and the power ampli
fier of fixed gain are independently configured. The 
BA3513AF has a gain allocated in consideration of con
necting a noise reduction. 
The preamplifier is composed of a direct coupling sys
tem while the power amplifier being incorporated with a 
NF circuit of fixed gain, eliminating boot strap capacitor. 
Thereby, compact and high-reliability audio set is real
ized. 

-~~ 
1 ) 1 T ·;; 7' _t.1: 7' 1J 1~'7-7';.... 7't: 1~,~~tlli~i T ~T 

pqjl~T\,'go 

2) 7° IJ 7' / 7°$t;t:t- I- IJ /\- AMJit1' iii> go 

3)j~~~.i-1-Jf.l(J)l-5/9.A~A1~7ipqiG~T 

\,\go 

4) /'l!.'J-7'/7°$(J)lf1 / t;J:, ./ 1 A'IJ ~7 :_, 3 / f~ 

Ii:~ Tl. 'g (BA3513AF)o 

5) 79I-:,,3 /M~Jf.l(J)~f-ipqil~H'go 

•m~ 
3VT-7'7'v--\1 

3V59:t:fli?·;; I-

• ~Hf~'1"$i~/Dimensions (Unit : mm) 

;;l__ 

;~wnnnnnnnnno 
~~ i-- --1~ g 11.27±0.2 0.4±0.1 

•Features 

0.8 

1) All functions required for prepower amplifier are inte-
grated in 1 chip .. 

2) The preamplifier can cope with auto reverse. 
3) Transistor switches for metal mute are incorporated. 
4) Gain of the power amplifier unit is designed in consid

eration of noise reduction (BA3513AF). 
5) Built-in radiation-preventive terminal. 

e Applications 

3V tape player 

3V radio cassette 

970 RDNRI 
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• :1CJ ~ ? 1f 1' 7,-7 A/Block Diagram 

PRE 

SW2 

PRE IN 2-A 

PRE IN 2-8 

PRE NF 2 

PRE OUT2 

.. 
POWER IN 2 

RADIATION 2 

POWER OUT2 

FILTER 

POWER OND 

• .eM:ll*lE:•/Absolute Maximum Ratings (Ta=25"c) 

Parameter Symbol Limits 

~i!ItEE Vee 4.5 

ff3:fi~ pd 600* 

lllf'J;i.llifi Ill Topr -25-75 

fl~iill/ffil!I Tstg -55-125 

• :Kti!Hilfl:!tt,,,./Recommended Operating Conditions (Ta=25"c) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.8 2.4 3.6 V 

RDHrn 

Unit 

v 

mW 

"C 

"C 

BA3513AF /BA3514AF 

BIAS 

SW1 

PRE IN1-A 

PRE IN1-B 

PRE NF1 

PRE OUT1 

FWD REV 
CONTROL 

POWER IN1 

RADIATION 1 

POWER OUT1 

SW CONTROL 

v,, 

971 
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'.l"-.:r· ..,- '.I" Jfi IC/ICs for Audio Applications BA3513AF /BA3514AF 

• -~B9!1i¥1i/Electrical Characteristics/BA3513AF (Unless otherwise noted,. Ta = 25°C, Vee = 2.4V, f = 1kHz) 

Parameter Symbol 

#.tilii~lllf§lllU~~ lo 

llJ!§lllft'!itfEiflJ~ Gvo 

fijcifj:;IJgfE VoM 

~j!lj~).1Jtj[l$! THO, 

.A:tJ:l~t~UU!igEE VNIN 

IJ •;t /'Iv I) ;/ I 7 ;_, 3 / RR, 

Forward-Reverse 7 D ;A ~ - 7 CTF-R 

.A:;IJ1\-(J";A11i:iili lb, 

Jt~i±l:tJ Pour 

M§ll1ft11i:fEiflH4} Gvc 

~i!i~).IJ<j[l$! THD2 

i±l:tJ!lt'lilfgfE VNo 

IJ •;t /'Jv IJ :/I 7 ;_, 3 / RR2 

.A:tJ:flftt R,N 

.A:;IJ1\-( 7 A '!l~ lb2 

'f"'t'/;j<JvJ\"7/;A CB 

tJ]~~ ~ 7 /::>;A:$' ON tlf:lit RrR 

L-R 7 '\"' /;j<JHutv-:,.. 3 / CSL-R 

:,..::t1'1v 1)-7 VR Min. (!)/:. ~(7)7° 
SL 

1J 7/7°-/J'C,1t'7 -7 / /' A.(J))JiiU'L 

*1 lb =~x-± 
2 10kO 3 

Vb2 : R8 =10k0 O)jitij;Ji!O)ti!:fE 

*2 7' 1J tll::IJt.1'~'''7-.A::IJ i TO))!Jt'iit:!U;J: OdB 

*3 '''7-0)11§:~i!i!1 :..- !'.:°-:$'·:..- ;q;J: on 

972 

Min. Typ. Max. 

- 8 14 

72 78 -

200 300 -

- 0.03 0.15 

- 1.0 1.8 

40 47 -

65 75.5 -

- 60 300 

30 40 -

24.7 26.7 28.7 

- 0.2 1.0 

- 30 39 

45 58 -

21.4 30 38.6 

- 22 80 

- 0 0.7 

- 6.0 18 

37 47 -

- -63 -57 

RDHIH 

Unit Conditions 
Test 

Circuit 

mA V1N =OVrms, 14, 18pin Open Fig.1 

dB V0 =-10dBm Fig.1 

mVrms THD=1% Fig.1 

% Vo = 0.2Vrms. NAB33dB Fig.1 

µVrms R8 =2.2k0, BPF20-20kHz Fig.1 

dB 
VRR =- 20dBm, f = 100Hz 

Fig.1 
NAB33dB, Rg = 2.2kQ 

dB 
f!i'f" '\"' /;j<Jv V0 = -10dBm 

Fig.1 
Rg = 2.2k Q, BPF20 - 20kHz 

nA V,N=OVrms Fig.1 

mW THD=10% Fig.1 

dB v,"=-40dBm Fig.1 

% P0 =1mW Fig.1 

µVrms R9 = OQ, BPF20- 20kHz Fig.1 

dB v •• = -20dBm, f=100Hz, R,=oo Fig.1 

kO - Fig.1 

nA V1N=OVrms1 R8 =·10kQ* 1 Fig.1 

dB V0 =-10dBm Fig.1 

0 14pin GND, 2pin, 23pin Fig.1 

Pre-Rg = 2.2kQ, VR Max. * 2 

dB f!i'f"'t' /;j<Jv Power-V0 = -5dBm Fig.1 

BPF20-20kHz 

dBm 
Pre-V0 = -12dBrn 

Fig.1 
VR Min. *3,i'ilijf' '\' :..- .:jUvllil~lbi'F 
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• -~~Mtt/Electrical Characteristics/BA3514AF (Unless otherwise noted, Ta= 25°C, Vcc2.4V, f = 1kHz) 

Parameter 

1!1Hl~~lillJ!6.tliiif 

~lillJ!6.fll.±'IJ~ 

:C::l\:J:l:l:t.J'll.± 

~ililllliJJl:m* 

.A.:t.JjUUUlfll± 

IJ •;.i -;l'Jv I) YI 7 Y El / 

Forward-Reverse 7 Cl A ~ - 7 

.A,:t.J1t-( J" A 'll:iiif 

:IE*&J:l:l:t.J 

r:t1!illi!'ilm1J:jlj. 

~iliD.JiJJl:ml'1 

J:l:l:t.J*l'llfll.± 

IJ ';/-;I Jv I) YI 7 Y El / 

.A.:t.Jt.!i:bt 

.A,")jl~-( J" A 'll:iiif 

7-V/.:l<Jvit?/A 

-l;JJ~;l ~ 7 /YA ~ ON t.!i:bt 

L-R T'I' /.:l<Jv-t?J~v-y El/ 

Y7 .. f"Jv 1J-7 VR Min. (J)/::. ~(J)-;1 
•J r:.-7iJ'~'~'7-r/7'"-(J)'lf.ti 

* 1 lb =Vb, X..i_ 
2 10kO 3 

Vb, : R8 =10k0 O)jilijlli!O)flJ± 

Symbol 

lo 

Gvo 

VoM 

THO, 

v.,. 

RR, 

CT, .• 

lb, 

Pour 

Gvc 

TH02 

v.o 

RR2 

R,. 

lb, 

CB 

RTR 

CSL-R 

SL 

* 2 7" 1J l:ll:/JiJ'".>1('J-A.:IJ il:-C•O);ijt'lf•l;t OdB 
* 3 1('J-O)mi5-;Jii1' :.--1::·-:S':.--;;..,;1: on 

Min. Typ. Max. 

- 8 14 

72 78 -

200 300 -

- 0.03 0.15 

- 1.0 1.8 

40 47 -

65 75.5 -

- 60 300 

30 40 -

34 36 38 

- 0.5 1.5 

- 80 125 

35 48 -

21.4 30 38.6 

- 22 80 

- 0 0.7 

- 6.0 18 

27 37 -

- -63 -57 

RDNlll 

Unit Conditions 
Test 

Circuit 

mA V1N = OVrms. 14, 18pin Open Fig.1 

dB V0 =-10dBm Fig.1 

mVrms TH0=1% Fig.1 

% Vo= 0.2Vrms. NAB33dB Fig.1 

µVrms R1=2.2k0, BPF20-20kHz Fig.1 

dB 
VAR=- 20dBm, f = 100Hz 

Fig.1 
NAB33dB, Ag= 2.2kQ 

dB 
Fl-7 -v /.:l<Jv V0 =-10dBm Fig.1 
Ag = 2.2k Q, BPF20 - 20kHz 

nA V,.=OVrms Fig.1 

mW TH0=10% Fig.1 

dB v,.=-40dBm Fig.1 

% P0 =1mW Fig.1 

µVrms Ag = 0 Q, BPF20 - 20kHz Fig.1 

dB v •• =-20dBm,f=100Hz,R1 =00 Fig.1 

kO - Fig.1 

nA v,.=ov.,.., Ag=10kO*' Fig.1 

dB V0 =-10dBm Fig.1 

0 14pin GNO, 2pin, 23pin Fig.1 

Pre-Ag=2.2k0, VA Max.* 2 

dB Fl-7-v /.:l<Jv Power-V0 = -5dBm Fig.1 

BPF20-20kHz 

dBm 
Pre-V0 =-12dBm 

Fig.1 
VA Min. *3 , iilii7 i' /*Jl-l'ii.lllijilJf~ 

973 
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;iJ--7 ~ ;iJ- RJ IC/ICs for Audio Applications BA3513AF /BA3514AF 

• ill~liH&~/Test Circuit 

SW10 

BA3513AF BA3514AF 

Fig.1 
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'.l"-7' 1' '.I" JD IC/ICs for Audio Applications BA3513AF /BA3514AF 

• JiOJfJ~J/ Application Example 

I 

Fig.2 

RDNm 975 



* -7' '1 '1" JR IC/ICs for Audio Applications BA3516/BA3516F 
.~ ·,, ~ 

BA3516 
BA3516F 

3V 7-' .i 7' J~7° 1) /'\? -~o// 7° 

3V Dual. Pre-Power Ampli.fier 

BA3516/BA3516Fl;I:, 3V~ii!<T.> "- ·:1 I'*> A 7 v ;1- ffl<T.> 

T 1 7' J[,/IJ J'e'7-1' / 7'7!"9 0 

/ IJ J7 / /$t;;t, :$f 1 v '7 t- 7J ·:; / IJ / "j"J:i"j.\,, H'7-7' 

/ 7'$t;;t, j'- t- A t- 7 ·:1 /::i /j=-'/"if<T.>'!'~11:;, &iltE'.'f 

1/~~~NF@~<T.>~~~~?l, *#~$~W~~<. 

-tz·:; t-<T.>1MW11:;, ~i~*fi1t, ci-::iA Ht~~J.11.~:l: ~t.:o 

The BA3516/BA3516F are dual prepower amplifier for 

3 V headphone stereo players. 
The preamplifier is composed of a direct coupling sys
tem while the power amplifier being incorporated with 
a NF circuit of fixed gain, eliminating boot strap capa
citor. 
Thereby, compact, high-reliability and low cost audio 

set is realized. 

·~:l!t 
1) 17 .. y/_t,:71J'J[,/l)/'e'J-J7//t;::~,~~~"g 

:a:-t~T~il !JT~'~o 

2) :$f 1 V '7 t- 7J •:; / IJ / "j"J:i"j_\,""'f .j, ~o 

3) J'e'7-J7 //<T.> ·'j'- t- A t- 7 ·:; /::J /"T/"!fil'!'~?! 

~~o 

4) 7' 1) J7 //gBti, ~~B:;flj~~ (78dB), 11U1Hif (1.0 µ Vrms), 

~~$ (0.03%) 7! .ti~ 0 

5) H'7-J7/:1$,;;t, ~l±ltJ (40mWX2),~tAti'.i (80 µVrms), 

i~~* (0.5%) 7! ii'>~ 0 

•Features 

1) All functions required for the dual power amplifier are 
integrated in 1 chip. 

2) A direct coupling system in use. 
3) No boot strap capacitor is required in the power 

amplifier. 
4) The preamplifier has a high voltage gain (78 dB), low 

noise level (1.0 µ V ,ms) and a low distortion factor 

(0.03%). 

5) The power amplifier has a high power (40 mW x 2), 

low noise level (80 1Nrmsl and a low distortion factor 
(0.5%). 

• ~ff~-t>i~/Dimensions (Unit : mm) 

BA3516 
19.4±0.3 

Rl.2 1;615 14 13 12 1110 ~[ 

-~]~ 
"'0d 1 2 3 4 5 6 7 8 R--t7.6±0.3 
d N 

"'+I f · []d "' QIO +I cq 
~1 ~ n-~l~ ~~ 
~ ~ I 254±0.3 I I I ~ '. • 17.78±0.3 ' • 8.8±0.6 • 

BA3516F 
11.2±0.3 

1 2 3 4 5 6 7 

~L_ 
; ~t=J_ljP_ljl_Q_D_U:::U::O_. -n-..... -n-bii-d 

~ l--i f-- _j ~ 
g I 1.27±0.2 0.4±0.1 

•m~ 

3V"-·:; F*/A7v;1-

3V7 :ht 7J -1:! ·:; t-

• Applications 

3V tape player 

3V radio cassette 
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~ - 7-< ~ 1'I IC/ICs for Audio Applications 

• "i [J ·:; ? Jf 1 "'1 /} 7 .£./Block Diagrams 

PRE GND BIAS 

PRE PRE 
IN2 IN1 

PRE PRE 
NF2 NF1 

PRE PRE 
OUT2 OUT1 

POWER POWER 
IN2 IN1 

POWER POWER 

OUT2 OUT1 

FILTER NC 

POWER 
GND 

BA3516 

• j@x<flit7'::iE*&/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits 

•i!i!•EE Vee 4.5 

iff~m!I<:: 
600(BA3516)* 

pd 
500( BA3516 F) * 

i!Jf'Fi.!i!lliil!I Topr -25-75 

f¥:ffi.ffil.Jliil00 Tstg -55-125 

PRE 
IN2 

PRE 
NF2 

PRE 
OUT2 

POWER 
IN2 

POWER 
OUT2 

NC 

POWER 
GND 

Unit 

v 

mW 

·c 
·c 

* Ta= 25°Cl-'lJ:1'fl!'lf!9?o!;l!~Ht, 1°C (:""J~ 6.0mW(BA3516), 5.0mW(BA3516F) ~itl;?o 

• :l'ft~11Jff;lH4/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.8 2.4 3.6 v 

RDNm 

BA3516/BA3516F 

BIAS 

PRE 
IN1 

PRE 
NF1 

PRE 
OUT1 

POWER 
IN1 

POWER 
OUT1 

7 12 NC 

11 NC 

BA3516F 

I 
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;t - 7 -r '1" 18 IC/ICs for Audio Applications BA3516/BA3516F 

• 11~Ul~~tt/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Vee= 2.4V, f = 1kHz) 

Parameter 

~fif-511\!fTIJfi 

llMIBlll!TlfEil'IJ~ 

~7'l±l1.JtfE 

'.@:~~;JJt~1*! 

A.1.J:l!l!~lll't1rtfE 

IJ •;;7Jv1J :/:i:7y 3 / 

A.1.J1~-fr-Ati1ii 

'.iE~l±l1.J 

MIBlllfttfEiflJ~ 

'.@:~~;1Jl~1*! 

::±l1.Jlll't1rtfE 

'J ·:; 711.- 'J ::;:i: 7 ,_.. 3 :.--

)...1.Jt,ffjj[ 

A.1.J1~-fr.Ai[Jfi 

7-"1>/.:f-Jv1{7/.A 

L-R T "\' /.::jo..Jv-t?l~v-0..- 3 / 

Y:?'Tlv 1J-7 VR Min. 0)/:.1'!0)7 

IJ y /71.1' C,1~'7-Y / 7"'-0)5,liij;h 

_ Vb2 X~ * lb,-10k0 3 

Vb, : As=10k0 <7)jjlij;),';lj<7)1il:J± 

Symbol 

IQ 

Gvo 

VoM 

THD1 

v.,. 

RR, 

lb, 

Pour 

Gvc 

THD2 

v.o 

RR2 

R,. 

lb2 

CB 

cs,_. 

SL 

* * 7'1; l:ll::IJiJ'i':>/~'7-J..::IJ ii: c·O)~':liUitJ: OdB 
* * * 1~'7-0)~-f :...- i::"-:lf:..- ::qa: on 

978 

Min. Typ. Max. 

- 8 14 

72 78 -

200 300 -

- 0.03 0.15 

- 1.0 1.8 

40 47 -

- 60 300 

30 40 -

34 36 38 

- 0.5 1.5 

- 80 125 

35 48 -

21.4 30 38.6 

- 22 80 

- 0 0.7 

27 37 -

- -63 -57 

ftDNm 

Unit Conditions 
Test 

Circuit 

mA v,.=OVrms Fig.1 

dB V0 =-10dBm Fig.1 

mVrms THD=1% Fig.1 

% Vo = 0.2Vrms. NAB33dB Fig.1 

µVrms R1 =2.2k0, BPF20-20kHz Fig.1 

dB 
VRR = - 20dBm, f = 100Hz 

Fig.1 
NAB33dB, Ag = 2.2k Q 

nA v,.=OV,ms Fig.1 

mW THD=10% Fig.1 

dB v,.=-40dBm Fig.1 

% P0 =1mW Fig.1 

µVrms Ag = 0 Q, BPF20 - 20kHz Fig.1 

dB v •• = -20dBm, f=100Hz, R1 =0o Fig.1 

kO - Fig.1 

nA V,.=OVrms• R1 =10k0* Fig.1 

dB V0 =-10dBm Fig.1 

Pre-Ag = 2.2k Q, VA Max.** 

dB .F\-7-"1'/.:f-Jv Power-V0 =-5dBm Fig.1 

BPF20-20kHz 

dBm 
Power-Ag - OQ~* * * 
fiiii7- "\'/.:t-Jv~P~IJ.Jf'F Fig.1 
Pre V001 =-12dBm 



'1" - 7 'f '1" 1'J IC/ICs for Audio Applications BA3516/BA3516F 

• ill~~IE!ll!~/Test Circuit (BA3516) 

100 
2 3 

50 Vee 

SW1 

10µ 
+ 

+ 15 13 11 10 

33µ 

PRE BA3516 
GND 

2 3 4 

+ 

;ij" 
I 

SW1 7 
1 

;ij" 
ffl 

I 
11 
J!l 
ill< 

lj\ 

f~ 
-13-
7' 

Fig. 1 / 
/ 
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'1"-7 -r '1" Jn IC/ICs for Audio Applications 

• JiOJD1JIJ/ Application Example 

980 l\DNm 

BA3516/BA3516F 

100 

100 

GND 

HEAD 
PHONES 
16-320 



;t - 7 -1 ;t Ill IC/ICs for Audio Applications BA3518/BA3518F/BA3519F 

BA3518/BA3518F I 
BA3519F 

BA3518/BA3518F/BA3519F (;J:, 3V ~i,!i\O)r... ·;1 F*;.... .7. 

7- i..-:;t- ffl7.:i.-P1v;t 1J 1'f'7- -r:/:17!9 o 

/IJ y//$(;J: '.)( -f v7 r. "fJ •;t /IJ / 1f1J~, l'f')-y / 

7'$t;J:~'.lf:if1/l.:::J:.Q NF@)i!O)i*Jjl, Vref-P//l*J 

~'.::: J: .Q tl:l1.J iJ •;t 7' IJ;.... ?:::i;.... j'i/ij-0)~~11:;,.::: J: "? T' 

9H1,t$c"bl~tJ < t., Ti? ·:t r,0)1J,M11:;, ~i~*Ml::"-O)X<f 

/itiJf"'(' ~ * 9 0 

BA3518/BA3518F/BA3519F are dual prepower ampli
fier of 3 V power supply, for headphone stereos. 

• !M':& 
1) 1 7- ·:17'..t'.:::7-' .:i. -P 1i.. 7' 1J 1'f'7- -P;.... /1.:::11,-~tJmtlm 

I 9 "'Ti*I~ t., n' .Q o 

2) l'f')-y//O)ti:l1.J"fJ •;t / IJ /?':::J /j'i/ij-ff~~o 

3) l'f')-y//O)~:!JihJ:.IY)ff~~o 

4) /~-p;..../~1f1v7r.1J7/~/?1'.i~l•ffll.,T 

~' .Q 0 

5) 71;-p;..../(;J::;f"- r, 1;1~-:A.Mlit<:'di>.Q (BA3519F)o 

•Features 

1) All functions required for a dual prepower amplifier 
are packaged on one chip. 

2) No output coupling capacitor for power amplifier is 
required. 

3) No oscillation extinction circuit is required for the 
power amplifier. 

4) The preamplifier comprises a direct coupling 
system. 

4) The preamplifier is adaptive to auto reverse 
(BA3519F). 

3 v 7 .:i Y Jv 7° 'J 1~?-Y;...7° 
3 V Dual Pre-Power Amplifiers 

• *ff~'tj-~~/Dimensions (Unit : mm) 

BA3518 

BA3518F 

~~~nnnnn) 
~ j $~-i f--- -i l-g I 1.27±0.2 o.4±0.1 

BA3519F 

ftDNm 981 
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'.t - 7 ~ '.t JR IC/ICs for Audio Applications BA3518/BA3518F /BA3519F 

• ·j' Cl ·;1 ? ~ 1 "F 1'}' 7 A/Block Diagram 

BA3518/BA3518F 

BA3519F 
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* -7 "1' * 1'I IC/ICs for Audio Applications BA3518/BA3518F/BA3519F 

• lt~lbfl:*#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

~~~EE Vee 1.8 3.0 4.0 v -

~liHil'it RL 16 - - 0 Vee=3V 

• fl~IY:J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=3V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

lfttf~-15-~IHll!Mltilll lo - 14 23 mA V1N=OVrrns 

L-R 7 .. v/.:l:Jvi:!l~v-'l;i;,. CS LR 20 40 - dB Rg=2.2k0, RL =320 

i;;J IHI 113 ~EE flH~ Gvo 68 75 - dB Vo=200mVrrns 

llll!Hll!3~EEf1H~ Gve.1 36 39 42 dB Vo=100mVrrns 

iii*t:l:l:fJ~EE VoM 300 400 - mVrrns THD=1% 

~i'&i~iill~$ THD.1 - 0.05 0.20 % Vo=0.2Vrrns 

.A 1J ltlll!ltfi~EE VNJN - 1.0 1.8 µ Vrrns Rg=2.2k0, BPF20-20kHz 

IJ '/ :f )v 1) v· I"7 ~ 3 / RR.1 40 50 - dB IRR=100Hz, VRR=-20dBm 

Forward-Reverse 'J a 7. I- - 'J CTF-R 65 75 - dB 
F\"7 -v/;1:.Jv Vo=-10dBm 
Rg=2.2k0, IHF A 

.A.1JJ~17'7.~illl Is - 200 500 nA V1N=OVrrns 

iii*:ltmt:1:1 :tJ Poun 15 25 - µW THD=10% 

:ltmt:1:1:tJ 1 PouT2 25 31 - mW/ch RL =160, THD=10% 

:ltmt:1:1:tJ 2 PouT3 15 18 - mW/ch RL=320, THD=10% 

~i'&iIDM~$ THD.2 - 0.1 0.9 % Po=1mW 

t:l:l:tJl!ltfi"<ltEE VNo - 50 100 µ Vrrns BPF20-20kHz, Rg=OO I 
IJ '/ :1 )v 1) v· I 'J ~ 3 / RR.2 53 63 - dB IRR=100Hz, VRR=-20dBm 

lllll§Jl!3~EEfU~~ Gve.2 27.0 30.0 33.0 dB Vo=300mVrrns 

.A.1J1/t::-lf/7. Z1N 14 18.5 23 kO 

RBNIR 983 



'1" - 7 -1 '1" Jn IC/ICs for Audio Applications BA3518/BA3518F /BA3519F 

• liC>Jl.l~J/ Application Examples 

Vee 

Fig.1 BA3518/BA3518F O)ffiffli?d 

Fig.2 BA3519F O)h[;ffliJtl 
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* -7' ~ * Jll IC/ICs for Audio Applications BA3518/BA3518F/BA3519F 

• ~m;r--1'·1~11-/».V'il&'!ilfc!ii'.~ 

• BA3518 

Flg.3 

• BA3518F 

Fig.5 

· BA3519F 

Fig.7 

IN2 

BIAS 

IN1 

c, 

c, 
.L. 
"r 

.L. 
"r 
c, 

C, +* 

c,. R, 

~-*~ 
-'Vv- VR, 

++ R, +-fl- c,, 
c, 

*2 +qi I c, 
1 

ij/ R2 + -fl-C, c, 
-"Ar- +'ff--c, 
c * ~ ~- ROHM 

' R, BA3518 VA, 

Fig.4 

.J. c,. 
-c\ R4 ~ * 

VR, ""IV- C; 

C,, -fl-+ R, +ifz 
c, 
..... 

+* ,.. 
1 c. .... 

C, -ff-+ C,+ ..-
C, R, qz C; 
-fl-+ -'VII-

* .J. ..i.. ROHM 
VA, - <) ,.c, BA3518F 

R, 

Fig.6 

OUT, 

VREF 

Vee 

GND 

OUT, 

IN2 

BIAS 

IN1 

C, R3 VA, 

~ * ~ ~- F/R SW OUT1 

1B ;, t ~ -11-c,. +t, 
1A * +C, GND 

BIAS J. C.,.L. 
~ +T Cs +.,.. Vee 

:: ~' ++ R, -II- C,, 1 v,., 
-r -"/Ir } R OUT2 

c, c,* ~ , ~- ~~ 
ROHM BA3519F VA, 

Fig.8 
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'1" - 7 'f '1" JR IC/ICs for Audio Applications 

• 'l~fl'!J~ttdbal/Electrical Characteristic Curves 

986 

f-.z 

20 

·lj:! 1011---1---+--+--+---l-l--+--l---+--I 
IC 

iS 
l 
1 
l ~ 

Oi,.,-~......-l~j)---L..--.!---L-4---'--4---'-~ 
0 2 3 4 5 

'1 1.0 
> 

.] 
UJ 
Cl 

~ 
~ 0.5 

i 
~ 
~ 0 

0 

SUPPLY VOLTAGE: Vco (V) 

R,=10kO 

L 

IL 
V1 

if_ 
V"" 

I 
1 2 5 

SUPPLY VOLTAGE : Vee. (V) 

~ 40t--t--+--t---+-t---+--+-Il++-'1---t 

! 
I J u30l-u---l-l--+-+--+--+--T---l-t--I 

ffi t 
~ "" _LJ 
~ l--+-+--+--+--~yl+-+--+--1---t--I 

- 101--+--+--+----+-~~-l---+--+---+---l--I 
IC _y 

o.,,,._...._~L'l,._,_P"--+-__._--w-__._-+-__._~ 
0 2 :f 5 

SUPPLY VOLTAGE : Vee (V) 

ftDHrn 

BA3518/BA3518F /BA3519F 

IC 
IC 

~ 

100 

~ 50 
UJ 
IC 
UJ 

& 
ii: 

I 
(J) 

I 

0 
0 

50 

40 

30 

,.,J -· 
10 

0 
0 

00 

~-.. ,,., 

0 
0 

POWJR 

PRE 

1 
l 
L 

5 

SUPPLY VOLTAGE :Vee (\I') 

:f ~ 15 

SUPPLY VOLTAGE: Vee (V) 

R,=00 

4 5 

SUPPLY VOLTAGE : Vee (V) 



;t - 7'-< ;t JR IC/ICs for Audio Applications 

~ 
Cl 

~ 
z 
Q 
lo:: 

~ 
Cl 

~ 
0:: 
<( 
I 

...J 

~ 

10 

5.0 
3.0 

1.0 

0.5 
0.3 

0.1 

0.05 

0.03 

1 0.0 
0.00 1 

I 1 kHz 

Pre 

rs: 
~ 

0.003 o. ,1 0.03 0.05 0.1 0.3 0.5 1 
0.005 

OL)TPUT VOLTAGE : Vo (V,m,) 

Fig.15 ~$-:±11Jfli:/.I1i¥tt 

RDHID 

10 

5.0 
3.0 

1.0 

0.5 
0.3 

~ 0.1 

~ 0:: 0.05 
:!! 0.03 

...J 
~ 0.01 
~ 0.0 

BA3518/BA3518F/BA3519F 

a 
POWER ·1 

f 10kHz r=E --
b 

1!!:1~J - d:'.t 

f 100H z I== 

lill 
l 

1 0.03 0.05 0.1 0.30.5 1 3 5 0 20 

OUTPUT POWER : Po (mW) 
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;it - 7 -f ;it Ill IC/ICs for Audio Applications BA3520/BA3520F 

BA3520/BA3520F 
/ 

BA3520/BA3520F~, 3V'llif,O)A.·;.i l"*/.A7v:;fjij0) 

7.:z. J" Ji..:t•J H?- ~.A7.L.IC1,S, 7-:f:fv-1'0)~ 

*frnt.i:Fa'-ij-l!HU: 9r.::-rp;ifll t,-r1.' t9 o 
:f IJ J" / :fJlJ!l;I:, 1f 1' V? t- 7J ';/ :f IJ / ~n~, l'f'7-J" 

/:1$~'1- t-.A t-7·;.i:f:::J/7/ifO)::f'•ft, lil~lf1' 

::.-~J:.QNF~MO)Pi!~ W~tJ~:t~::.-~:::::i::.-7::.--ttO) 

::f'•ft::, VceON ~ .:z. - t- ~l!30)Pi!ill.: J: IJ' ~ftltllB§i 

fif'.Pt.J: <, 1:? ·;.i t-0)1j\l~fl::, iiifaffHI::, o-:::::i .A HI::~~ 

;mt,tL,f.:o 

The BA3520/BA3520F are dual prepower system ICs for 
the headphone stereo of 3 V power source, containing all 
basic signal circuits for the tape player. 
The number of external parts is minimized for smaller 
size of a set, higher reliability and lower cost by intro
ducting a direct coupling system to the preamplifier 
and improving the power amplifier in the elimination of 
boot strap capacitor and output coupling capacitor and 
the incorporation of the NF circuit in fixed gain and the 
Vee on mute circuit. 

·~-1) EVR~p;jJill,l'1.'9o 

2 l l'f'7-J7/:fO)W~7J ·;.i :t•J /~:::::i ::.-7::.--ttfJ1?f'•o 

3) ~tJJilJ.l:./b~~f;j" It fJ1?f'•o 
4) Vee ON PfO) ~ .:z. -7 1' ::.- ~IElilPililo 

5) EVR l;I: B 7J-70)VR1,S A 7J- 70)~~1::t$f1fifl 5 fl. 

9o 

•Features 
1) Built-in EVR. 
2) No .power amplifier output coupling capacitor is re-

quired. 
3) Anti-oscillation external circuit is no longer needed. 
4) Built-in muting circuit upon Vee on. 
5) A-curve characteristics are obtained for EVR, using 

the VR of B-curve. 

•JUJt 
3V7-:f:fv-1' 

3V7~:t7J1? ·;.it-

•Applications 

3 V tape player 
3 V radio cassette 

3V 7 :i7Jf1-:/1) J'\?- J7 /-:/ 
3V Dual Prepower Amplifiers 

• M-m-t>ill/Dlmenslons (Unit : mm) 

BA3520 

22.9±0.3 

181716151413121110 

~:::::3:JIJ! 
1 2 3 4 5 6 7 8 9 

BA3520F 

~l__ 
;iir=b,_f1-~-ry::jd--n-.. -D-S.U:U::O-~d 
~1-l f.- ~l-
g I .127±0.2 0.4±0.1 

988 ftDHIR 
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:;t-7--< :;t .m IC/ICs for Audio Applications BA3520/BA3520F 

• :ta •:t? ~-< 7'17 A/Block Diagram 

• ~Mflj;:~*&/Absolute Maxinw.im Ratings (Ta=25"C) 

Parameter Symbol Limits Unit 

tlililS:: Vee 6.0 v 

~!fl?:ti!A: pd 1 000* mW 

titFi.B.lllil!I Topr -25-75 'C 

1¥#i&IH!IBI Tstg -55-125 'C 

• •111lDf1:•1J:/Recommended Operating Conditions (Ta=25"C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.8 3.0 4.0 v 

RDHIR 989 



* - 7' -1 *Ill IC/ICs for Audio Applications BA3520/BA3520F 

• ll~tr:J~t!/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Vee= 3V, f = 1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 
Test 

Circuit 

·~~R\'fti1it lo 10 15 20 mA V,.=OV,ms Fig.1 

L-R 7-'r' /;j<Jld!1~v-:Y 3 / CS L-R 30 40 dB Rg = 2.2k0, RL= 320 Fig.1 

<"/ ') 7' / "/> RL = ZtN (EVR) 

~IElttttl±~ljf.; Gvo 72 78 - dB V0 =200mVrms Fig.1 

M1Elttttm1Jr.; Gvc1 28 31 34 dB Vo=100mV,ms Fig.1 

ft:*:!±l;IJtJ± VoM 300 500 - mVrms THD=1% Fig.1 

~~iiijj5JJ<!ii1*i THD1 - 0.03 0.15 % Vo=0.2Vrms Fig.1 

A.:t:rl~1f.~iftl± v.,. - 1.1 1.8 µVrms Rg = 2.2k0, BPF20 - 20kHz Fig.1 

IJ •y 70M~$-$ RR1 59 65 - dB fRR = 100Hz, VRR =- 20dBV Fig.1 

A.;1J1\-j'J":Ati1it 1. - 100 300 nA V,.=OV,ms Fig.1 

'.iE;ftt!±l;IJ 1 Pour1 25 30 - mW/ch RL=160, THD=10% Fig.1 

'.lE;ftt!±l;IJ 2 Pour2 15 18 - mW/ch RL = 320, THO= 10% Fig.1 

~ili~5JJ<~1*i THD2 - 0.5 1.5 % EVR= Max., P0 = 5mW Fig.1 

!±l;IJ~iftl± v.o - 50 80 µVrms EVR= Min., BPF20 - 20kHz Fig.1 

'J ·:17°1vl!;ti$-$ RR2 60 65 - dB fRR = 100Hz, VRR =- 20dBV Fig.1 

EVR;lt~.J:t; ATT 70 80 - dB OdB =- 10dBV, EVR= Max. Fig.1 

M IEl ttt tJ±~IJ f.; Gvc2 33.0 36.0 39.0 dB Vo=300mV,ms Fig.1 

EVR A.;IJ-1' / 1:::0 -$"/ :A Zin 21 30 39 kO - Fig.1 

990 RDNRI 



* - 7 '1 *Ill IC/ICs for Audio Applications 

• iftlJ:i'.liU!18J/Test Circuit 

Fig.1 

ftDHm 

BA3520/BA3520F 

Vee 

r- _J 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

100µ 
+ -

0 

SW10' 
GNl:l 

991 

ff 
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)!Ji. 

Jj\ 
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* -7 "f * nl IC/ICs for Audio Applications BA3520/BA3520F 

• J(;JJ.l~J/ Application Example 

BIAS 

0 
R, =320 

Fig. 2 

992 RDHIR 



;t - 7:-< ;t lft IC/ICs for Audio Applications BA3520/BA3520F 

EVR IN 

V, •• = -30.4dBV (THO= 1 % POWER OUT) 
V,.. = -25.0dBV(THD =3% POWER OUT) 

0 ------------------------------------
f = 1 kHz 

-10 

-20 

iD -30 
3 

c5 -40 ATTENUATE 
EVR INPUT 

-50 

-60 

-70 

Fig. 3 If 1 /i!lc?T3!; 

* EVR IN':~*f~-!}:li .A./J ~ :tLt.::t,!J.g.Power Amp!±l/JO)THD;lf 

l!IHl:;'t M.: bl.>, If 1 /i!lc?T,:ii;@; Vr <t2 ~ ~ 'o (Fig. 6 ~~) 

• -~~~ttdUl/Electrical Characteristic Curves 

25 

EVR=Min. 
V1N = OVrms 

20 

1 ~ 300 

~ 15 
w 
a: 
a: 
::::i 
0 

( 
..-1 1 I 

~: 1 ~ 10 
w 
0 
ff] 
5 
0 5 

v 
2 3 4 

§y 
5 6 0 50 100 

Vcc=3.0V 
R,=320 
VR=50k0 
B TYPE 

150 200 

SUPPLY VOLTAGE : V cc (V) VOLUME POSITION: VR (%) 

Fig. 5 EVRimtt 
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'1" - 7-< '1" Jn IC/ICs for Audio Applications BA3520/BA3520F 

~ 10 

§' 
0 
a: 
w 
s: 
g 
0 

i!: 

100---------~-----

7 
PRE POWER 

z 
0 
f= a: 

~ 
~ 

y 
-:z-

o g ~ l-+-l-+J+Hll-~+l~-ll-+f-++.J-l-lt;-...P.t-1--1-!Jd±J.l TOTAL GAIN 
O o Cl 60 t-.. t--PRE AMP Gvo 

~ 
15 
0 z 
0 
~ a: 
<( 

~ 
~ 

-T 

I 0.1 
_J -50 -40 -30 

~ 

1 000 

~ 
~ 800 

1! 
a." 

i5 600 

~ 
gj 
15 400 
a: w s: 
~ 
~ 200 
::i 
~ 

~ 
~ 0 

0 

EVR IN VOLTAGE : V,. (dBV) 

1 T 
1=1kHz-1 

RL = 320 

lZ 
~ 

-1 
2 4 6 8 10 

SUPPLY VOLTAGE : V cc (V) 

Fig.8 lfl:trl~9;; 

eo-~~~--~~--..---------. 
Pre +Power 

Vcc=3.0V 

m 50'lti=mttfl::=l=+::Wmt:::-tmmr1irmn1 
~ ~ 
g3' 40,l---l--+-l-+-l-1-1-ll-H--l-l+~-+-++++l'l~ll"""-+-+++++~ 

i5 
~ 30 
a: 
if 
~ 201--++-++f+H+---IH-H+llt+l-H-++t+tttt-+-t-++rtttt 
_J 
w z 
~ 10,1--++-++f+H+-H-+++-1++1--+-++++Htt-+--1-++rtttt 
I 
0 

FREQUENCY: f(Hz) 

994 

~ 401--++-H+++tt--+-""l-t+Hftt--t-H++H+l--l-++t+itH 

RDNRI 

~ rtt~-4-1-f++j+J.+--PRE AMP Gvc 

FREQUENCY : f (Hz) 

Fig. 7 fl]~ll}-f.lil).l.li:~~tt 

o.s.---~---~---.-----. 

PRE ONLY 
~ f=1kHz 

i_ THD=1% 

.] 0.61----+----+----h£-----1 

w 
Cl 

~ 
~ 0.41-----1-----1--'-----11-----1 

5 g: 
::i 
0 
~ 0.2 
::i 
~ 

~ 
~ 

OL----'-----1-----J'------' 
0 

100 

0 

i!: 
i5 10 

~ 
~ 
15 
0 z 
~ a: 
<( 
I 
_J 

~ 

1 

0. 1 
0.1 

2 3 4 

SUPPLY VOLTAGE: Vcc(V) 

PRE+POWER 
VR Max. R,=320 

Vcc=3V H.=2.2k0 

]!III 
12pin 

........... 
~ ' 

10 

OUTPUT POWER: P, (mW) 

7 in 

100 



'1" - 7 "f '1" llJ IC/ICs for Audio Applications 

50 

iD 40 
~ 
0:: 
0:: 

~ 30 
f:= 
0 
w 
w 
0:: 20 
w 
_J 
0.. 
0.. 
a: 10 

0 
0 

PRE+EVR 
+POWER 
TOTAL HR 
VR. Max. 
VRR = -20dBV 
I"= 100Hz 

2 3 4 5 

SUPPLY VOLTAGE : Vee (V) 

RDNrn 

BA3520/BA3520F 

I 
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~-7-< ~JD IC/ICs for Audio Applications BA3521 

BA3521 3V 7'17Jl!7° 1J 1\'?-7/7° 
3V Dual Prepower Amplifier 

BA352HI:, 3ViiiJitO)"- ·;.i I''*;... AT v;;it-Jf]0)7 .:i. J7 JI// 

1; H'7 - ::,, AT .L.ICl', T-7'7'v--\10)~*891J:f~~ 

l!ilRH:9r\'.Ti:*lii t.,-n,'*9 o 

7' 1) 7";... :1$1;1: 51' { v? t- iJ ·;.i 7' 1) ;... ?1it{, J'f '7 - J7;... 

:1$U7-t-.At-57:;f~;...7;...~0)~~i~ ~~if{/ 

~~~NFl!i]~O)~& lliniJ7:;f~;.../j~;...7;...~0)~ 

~it, :;f 1) l'f '7 - rai 51' { v? t- iJ ·;.i :1 1) ;... ?1it{, Vee 

oo!.:i.-t-l!iJ~O)~Ji~~ij, *#~$AW~IJ:<, ~ 

·:i t-0)1J,~it, ~f~~it, ci-~A Ht~~~t.,* t.,t.::o 

The BA3521 is a dual prepower system IC for the 3 V 
power source headphone stereo, containing all basic 
signal circuits for the tape player. 

The number of external parts is minimized for smaller 
size of a set, higher reliability and lower cost by intro
ducing a direct coupling system to the preamplifier and 
improving the power amplifier in the elimination of boot 
strap capacitor and output coupling capacitor and the 
incor~oration of the NF circuit in fixed gain, direct cou
pling system between prepowers and the Vee on mute 
circuit. 

·~ft 
1) EVR~~jil.,l\,'~ 0 

2) l'f'7-J7 //O)lliniJ ·;.i 7' 1;;...? ~ ;...7;...~fi~~o 

3 l ~!i.!l::.cl'l)9Httt ~ ;...7;...~1i~~o 
4) Vee ONPifO) ! .:i. -T 1 ;... ?l!il~~iio 

5) EVRl;I: B iJ- 70)VRl' A iJ- 70)llin%ttfims n 

~o 

6) :;t 1; H'7-rai1;1: 51' 1 v? t- iJ ·;.i :;t1;;... /fO)t.::cl'I), iJ ·;.i 

7' 1) / ?~ /7/~fi~ \ S IJ:~ 'o 

•m~ 
3VT-7'7'v--\1 

3V5~;;it-1J~ ·;.it-

• 9Hf~"tj"~igj/Dimensions (Unit : mm) 

22.9±0.3 

181716151413121110 

~:::::3:JIJ! 
1 2 3 4 5 6 7 8 9 

21~~~ ~~ 
i;Orvvvvvvv~~ 

~ _J I 2.54±0.3 I I . I 
o:i I 20.32±0.3 ~ 

•Features 

1) Built-in EVR. 
2) No output coupling capacitor is required for the power 

amplifier. 
3) No anti-oscillation external capacitors are required. 
4) Built-in muting circuit upon Vee on. 
5) Output characteristics of A-curve are obtained for 

EVR, using the VR of B-curve. 
6) No coupling capacitors are required between pre

powers, because of a direct coupling in use. 

• Applications 

3V tape player 
3V radio cassette 

996 RDNrn 



;t -7-< ;t J8 IC/ICs for Audio Applications BA3521 

• :ta '.Y ? 1f 1' 71' 7 A/Block Diagram 

• MXct:ll*:i'.~/Absolute Maximum Ratings (Ta=25"c) 

, Parameter Symbol Limits Unit 

flillfl!I Vee 6.0 v I 
fi!i!l!fi~ pd 1 000* mW 

ibf'FilJf~ll Topr -25-75 "C 

f*#iBll~ll Tstg -55-125 "C 

• :HtWllJfl:~f* /Recommended Operating Conditions (Ta= 25"c) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.8 3.0 4.0 v 

RDNrn 997 



'1"-7 'f ?j" JD IC/ICs for Audio Applications BA3521 

• •~rr..i~tt/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Vee= 3V, f = 1kHz, RL = 32 Q) 

Parameter 

l!!liFs-911/f?i~ 

L-R 7- "\' /.:j<JJ... • -t?J~v-:Y =i / 

Mllll!M-'.iiJ±'flJ~ 

~~fill;liiJlfi[l$l 

.A.:l:J:l~UUl'ili?IJ± 

t±l:l:Jtt'ili~J± 

') ';! / ))...~*~* 

:lE*l1rt±l:l:J 1 

:lE*l1rt±l:l:J 2 

EVRillt~.lt 

.A.:l:J;{-j'J"A~)j[ 

• ill~~IEJl!181/Test Circuit 

998 

22k 

+ 47µ 

+100µ 

47µ 
+ 

2.2k 

SW3 

Symbol 

IQ 

CS L-R 

Gvc 

THD 

v., • 

VNo 

RR 

Pour1 

Pour2 

ATT 

1. 

Min. Typ. Max. 

- 15 30 

30 40 -

61 65 69 

- 0.9 2.0 

- 1.0 1.8 

- 50 80 

21 27 -

25 30 -

13 18 -

70 80 -

- 100 300 

O.Q1 µ 

Fig.1 

naNrn 

Unit 

mA 

dB 

dB 

% 

'µVrms 

µVrms 

dB 

mW/ch 

mW/ch 

dB 

nA 

Conditions 

V1N = OVrms, EVR =Min. 

R,=2.2k0 

Vo=300mV,ms 

Vo=0.4Vrms 

Rg = 2.2k0, EVR= Max. 

BPF20-20kHz 

EVR= Min., BPF20 - 20kHz 

IRR= 100Hz, VRR =- 20dBV 

RL= 160, THD= 10% 

RL = 320, THD= 10% 

OdB = 0.5Vrms. 

V1N=OVrms 

,- _.J 

I 
I 
I 
I 

SW5' 

EVR =Max. 

Test 

Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig. 1 
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• JiC}Jllf§IJ/ Application Example 

PRE 
GND 

BIAS 

0 
R,=320 

Fig.2 

naNm 

BA3521 

0 
R,=320 I 
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*-71' '.t JD IC/ICs for Audio Applications BA3521 

EVRINPUT 

f=1kHz 

0 ----~----------------------------

-10 

-20 

;n -30 
~ 

c5 

-50 

-70 

• tHtritl!Ml'l!llblil/Electrical Characteristic Curves 

25 

! 20 

.. 
!z 15 
UJ 
a: 
a: 
::J 
0 

!z 10 

~ 
~ 5 

1000 

EVR=Min. 
V1N=OVrms 

r 

~ 
2 3 4 5 6 

SUPPLY VOLTAGE: v00 (V) 

Fig. 4 1RH~-i}~-Ulll-'.ilil11S::~tt 

ATTENUATE 
EVR INPUT 

RDNrn 

100r-"T"TTmmr.-T"TTTTTTr-.TTTITrn--r-rTT"Tnn 

~ 
J 80t--++ttill'iil'l<:-t-Htttttt--+++ttttl~t-+tt+~ 

~ v ~ 
" N ...J 70 t--++++H-Ht--+-t-N-ttttt---t--t-t111111t--t-t-TH'"ttll 

~ 

FREQUENCY: f(Hz) 

Fig. 5 Ji!ililllilt~tt 
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20 

10 

z g 0 

w 

~ 
5' -10 

-20 
10 

I/ 

t--. 

100 1k 10k 100k 

FREQUENCY : f (Hz) 

~ 1 ooo~~~-~--~~-~----. 
3: 
s 
i 

f= 1 kHz 
R,=320 

~ 8001----+---+-+--+-+--+--t---.------,----1 
z 
0 
i= 
ii Ui 600 l---l----l---+---+--l---+--+---1-----1----1 
en 
0 
r:r: 
w 
~ 400 
[l_ 

~ 2001---1----1--+v-+_,Lj-+--l---+--+---l-----l----I 

~ v1 
0 

50 

m 40 
~ 
r:r: 
r:r: 

6 30 

§ 
~ 
~ 20 
w 
_J 
[l_ 
[l_ 

a: 10 

0 
0 

_!'.'.] 
2 4 6 8 

SUPPLY VOLT AGE : V cc (V) 

Fig. 8 1±\ 1:JJii!/c 

PRE+EVR 
+POWER 
TOTAL RR 
VR. Max. 
VRR=-20dBV 
fRR = 100Hz 

I 

2 3 4 

SUPPLY VOLTAGE: VccM 

Fig.10 IJ ·:;/JI.- IJ :JI 7 ~ 3 / 

10 

5 

RD Nm 

BA3521 

~ 

Vcc=3.0V 
R,=320 

VR=50k0 
B TYPE 

> 300 ~---+----'-----------' 
.§. 

> I 
~ 200 i------+-----+--1-------1------1 

~ 7 i '00~--+[7--+---+-~---+-~---1 
o~ 

0 50 100 150 

VOLUME POSITION: VR(%) 

Fig. 7 EVR~i\'tt 

~ 401---1--1-++!.J-Ml---1--l--l-l-l-l-lll--l--~-l-Ullo..-!-l-~~ 
uj 
0 

a 30t---+-+-HJf++ff----l-+-l-++l-lll----!--L.LJL..l..U.JPOLW_ELR..L..LLllLll 

~ VR Max. 
~ a RF=~~-
~ ~l---+-+++lf++ff----1-1--l-++l-lll----l--~,.,...,:;;2~0k~H~z~,...,..,.,..,. 
en 
_J 
w z z 
~ 1Q1---1-+-'-"_.....__,_......._.U-J.JW---+-L-J..JL..l..U.JL-J.....+-............... 
I 
0 

10 

Fig.9 

100 1k 10k 

FREQUENCY : f (Hz) 

7-1'/.::J:.JL-t/\v-~3;., 

100k 

1001 

:;j' 
I 

7 
1 
:;j' 
,Ell 

I 
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BA3812L SR.\?'77-f ·:;'71:::J71-ff 
5-Point Graphic Equalizer 

BA3812Li;J:, 5,r!;\? 7 7 1 ·:1? 1:::J71-ff O).filjg f 1 7 .. :1 

/~~~G~~T, 5@~90)~-/:::J/~D-~@~t 

.A.:±l :t.Jffl0)1~ ·:177'7' //IJ• GUIP.!G tt ti. T 1,' ;J: 9 o 

ill~$, iMl-M-T, 5i1J-~ ·:1?v/:/1JfJb.<, Hi-Fit~ 

~0)~7~~~M~T8;!:9o *~· ~~~~~~n~d 

3.5-16V tJb.1, 'f.: ill.l, 6Vffl0)7 ~i':;IJ ~ IJ• G *-L. 7- 7 v 
;;f' :1J - :::J / ;f-IJ: c i:~-'5 * ""('~$.\, 'filiA.O)~ffllJ~·~ jt 
GtL;J:9o 

5~0)~6~-~f~#00):::J/~/~TGa~a~T8 

-'5iilJ', :±l:t.J~0)/~·;1777'//IJ"'~-/:::J/ ~D-Jl-$ 

t~!lnt G t.:@~m.5Xi:~ -:i z1, '-'5 t.:ill.l, -flBO)~i.l.!l~;m;:t;t 

O)Ji.HllllJ' < :::J / ~ D-Jt-9-'5;: t '(!>, BA3812Lf 2 fi 

f~ffl9-'5Z.tl:J:IJ, 10~1.771 ·:1?1::J71-fffUI 

fflt9 -'5;: t ~ ilJliET 9 o 

tts,:, 9H;f,tflB .. ~,;::J:IJ, j'-7- ~-'<":1J·:1 ~•fGa 

':~l)'.~""('8;1:9 0 

The BA3812L is an IC integrating the functions of a 5-
point graphic equalizer on a single chip. It consists of 
five-circuit tone control and an input/output buffer ampli
fier. 

·~Jli: 

e ~~'1"~~/Dimensions (Unit : mm) 

1 3 5 7 9 11 13 15 17 

l~g~g~g~ 
2 4 6 B 10 12 14 16 18 

•Features 

BA3812L 

1 l 7· 7 7 1 ·:1? 1 :::i 71-ffO)•MP.!GflM'H :k~ 1:J!llJi~ T 8 1) Remarkable reduction in graphic equalizer compo-

-'5 0 

2) ill~$, fll~-M-T if.>-'5 o 

3) ~f'F~i.tiii~~n~IJf3.5-16V tJb.1, ' 0 

4) )l!Jft~JntlJf5mAt~~\,\ 0 

5) ~;I' 1 j- ~ ·:1? v / V'IJfVoM=2.1V/ Vcc=8V tJb.1, 'o 

6) A :±l :t.J I~'/ 7 7' 7';.., / f 1*1~ GT\,\ -'5 0 

• JfHt 
7~:h~ 

*-.t.7.-Tv:::t 

:;IJ-:::J/;f-

1002 

nents. 
2) Low distortion and low noise. 
3) Wide range of working supply voltage (3.5-16V). 
4) Small supply current (5mA). 
5) Wide dynamic range (VoM=2.1V, Vcc=8V). 
6) Built-in input/output buffer amplifier. 

• Applications 

Radio cassette tape recorders 
Home stereo equipment 
Car radio cassettes 

naNrn 
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e ~M:il:*~*&/Absolute Maximum Ratings (Ta=25.C) 

Parameter Symbol Limits 

1i~tEE Vee 16 

r-F!l!l?ti~ pd 550* 

lbf'!Ei.lllCl!I Topr -25-75 

1¥l'fi.lll~l!I Tstg -55-125 

R0=1.2k0 
R,=68k0 

Unit 

v 

mW 

"C 

"C 

• :Hl~tifl:;\~/Recommended Operating Conditions (Ta=25"C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 3.5 8 16 v 

• 11iU1~4'tt/Electrical Characteristics (Ta=25"C, Vee =8V, f=1 kHz) 

Parameter Symbol Min. Typ. Max. Unit 

1!1~~11ittilll lo 2.5 5.0 8.0 mA 

OUTPUT 
BUFFER 

ii*l±ltl~EE VoM 1.5 2.1 - v THD=1% 

BA3812L 

Conditions 

-

~~~i&'.i!I$ THO - 0.01 0.1 % VouT = 120mV, f = 1 kHz, Vo - T.H.D 

).:±ltlfUm Gv -2.5 -0.5 1.5 dB 
~7 7 ·;1 l-llit).:±ltJU.g.f1Jf~ 

V1N =200mV 

::J :..- "0-JI.,(.,./ V" CR ±10 ±12.0 ±14 dB V1N =200mV 

naHrn 1003 
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• ill~~l§ll!fiil/Test Circuit 

lOOOpF 

OUT 

Vee 

BA3812L 

RL 
lOkO 

BV 

VR, JOOkO 8 VR, lOOkO 8 VR3 lOOkO 8 VR, lOOkO 8 VR 5 l00k0 8 
(lOOHz) (300Hz) (lkHz) (3kHz) (10kHz) 

• Jit>Jl'l~J/ Applicatation Example 

BA3812L Hi~Mfifffl9 .Q;:: t ':: J: fJ, IXO) J:? fJ litffl 

1.J~\.' iH:9 o 

(1) 10#.i:'.7"7 71'/?1::i71-tf 

BA3812Li 2@fifffl Vt", 10,~?7 71·:.i?1::i71-tf 

i~JOCT .Q;:: t 1.J~\.' ~ :!': 9 (Fig. 2 ~~~lo 

i=ig.1 

~7~ATv~?771~?1::J71-tf 

BA3812L i 3 fififffl u T, 7 ,~A 7 v ~ ? 7 7 1 ·:.i ? 1 ::J 

71-tf HMd9.Q;::t1.J~\.' ~ * 9 0 2 @O)BA3812L \.' 

5 ~AT v~ fflO)mlrtHMd u, 31@§ (])BA3812L(])¥2# 

~1~§?~i2@~~~-i.Q;:t~J:~T~d~h:I': 

9 (Fig. 3 ~~)o 

1004 l\DHm 



:;t-7 1' ;it Jf,J IC/ICs for Audio Applications BA3812L 

:;;; 

+ 5 

Fig.3 7,<li\A 7 v~ ·'.7"7 71 ·:1'71::J71 if'ti*il@li&~ 

~~f.!il·•~. *~~S*~Stl.*9• 
*2i1t1' //j'? 51 t i.t, IHh~-=f f ffl~ I T~fllliA'iJi: 1' / /j' 

? 51 t JlSl l5ffJJ ~ f ~it .Q IHl~T, BA3812Li:tH 1 T ti 

Fig.40) IHl~H· 1~ffl L, n 1 * 9. .: o:l@l~/icp To:l9H1 tt f!B 

~ti 2@o:i :::i >7"'/-tt t * 'J .:i.. -L..:&Lf1'-< 7" .Alf.I :::i >r 

/-lfT, filio:lf!B~ii9"'TICi:i*J)it~ ti T~'*9. 

~~f.!i.l)Jt• (fo) t 0 tHH;fttO):::J / 7>-tti: J: IJ)~'.li:: L, * 
9. 

1 
fo (Hz)= ./ (R : 0, C : F) 

2ir RoR1 CCo 

*k, O~f.!i.1••$·~f~'.li::9.Q~~T. JlSJ-~~f.!il· 

•z~-.A~.:&Lf~7~IffllSll5T~ti~ oo:i•w*~ 

~qJ: C 1 f O)~~~f.f™J~9 .Qf.!ijj.Jt•$•ti~< fJ: I)* 

9. 
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'1"-7-< '1"1'1 IC/ICsfor Audio Applications BA3812L 

• •~ft9Mt:!dba/Electrical Charactristic Curves 

Q=J CR1 
Co Ro 

1006 

c 

Flg.4 

R,,,;J.2k0 
R,=68k0 

Tc,t--0ou1 
L_ VR100k0 

--0 IN 

RL=lOkO 
Vcc=SV 

D'--~-'-~-'-~~.1...-~-'-~~'--~~ 
-50 -25 25 50 75 100 

~ 0.1 

" :I: .... 

~ 

~ 
" Q 
~ 0.01 

0:: 

~ 
-' 
~ 
~ 

AMBIENT TEMPERATURE : Ta ('C} 

~av 
f=lkHz 
RL=lOkO 
FLAT 

~ 
f\ 

1' vY 
.L. 

0.1 
OUTPUT VOLTAGE: VouT (V) 

Fig.8 ~$-l:ll7J11lZ4'¥tt 

RDNtn 

RL=lOkO 

1 
S! 

~ 121--~~1--~--+~~-'-~~-+-~~--< 
UJ 

:Ji: 

~ / 
~ a1----+~---+-1 ~ ~417_,,,,.,'--I-~~ 
5 v. 

v 
12 16 

SUPPLY VOLTAGE: Vee (V} 

Fig.5 

RL=lOkO 
Vcc=BV 

20 

D'--~--'--~--'~~-'--~--1-~~"'--~--' 
-50 -25 

30 

24 

18 

~ 12 

c,'; 

~ 
UJ 

~ - 6 
~ 
§? -12 

-18 

-24 

-30 

~ 

10 

25 50 75 100 

AMBIENT TEMPERATURE: Ta ('C) 

Vc~ev 
V1N=200mV 
RL=lOk!l 
0=1.2 +--

l\. T'\ K ""\: 
I.ZS ~ I/ JS 

Do ,....... l'o... 

""" 
JL l2 r7'i ~ :::;;; ..... 

100 lk 10k 
FREQUENCY: f (Hz} 

Fig.9 tlZfljf~- J!J)Jtft4'¥tt 



* -7 1' * 16 IC/ICs for Audio Applications BA3822LS/BA3823LS/BA3824LS 

BA3822LS/BA3823LS/BA3824LS 
.A 7- v ~ ~} 7 7 1' "/ 71 ::J 71 if /Stereo Graphic Equalizer 

BA3822LS/BA3823LS/BA3824LS ti, :A 7 v ::t 5 ,~:'/ 7 

7 1 ·:; ., 1 :::i 7 1-tf m 0) .:c .1 1J "./ ·:; ., 1 c -r 9 0 

~7717'71:::J71-tf0)3~~~~-. -~~~~tttt 

0) :::J / 7'/-lfO){ji'::: J: I) f:E;@;,:::j~&') .Q Z: (:_ fJ''(' 'fs ;I; 9 o liJ 

i'F~im!~B::iBf!fl;lf Vcc=3.5-14V C:.It. <, 27- i' /;?;JI., 

;If"_,/ .1 I)/ '7 :J ?'-If?' 1/71 / 24pin 0)1]\l,~',l/X' '/ T

:/'!:::*'1'J<l.l) 6tl.(c1.Q f.::&f>, 7:/'::t:hi!·:; t-, *-A:A-Tv 

::t, 1J-:A7v::f.O)i!·:; t-0)1]\l,~HU:::~iiil.'·90 

BOOST/CUTO):::J / "0-)vv/ :JI ':::J: IJ BA3822LS 

t BA3823LS, BA3824LS i flee 1 :tJ It .Q Z: C:. ;If(' 'ls;!; 9 o 

BA3822LS/BA3823LS and BA3824LS are monolithic IC 
for stereo 5-point graphic equalizers. 

• !M'~ 

1) BA3822LS, BA3823LS, BA3824LS -r n-fn IC 1100-r 

:A-Tv::f5g0)~7717'71:::i71-tftmd-r'!s-9o 

2) llli'F~i/J~B::lBf!fltJ'l1'L' (Vcc=3.5-14V) 

3) )1'lfit~mt1.J~·1J1~ L' (10=7mA) 

4) '" ·:;?"-:/'ti"./ .:i. IJ / '7 0) LS 24pin ('1]\l,~l/C' &> -90 

• JI'!~ 

7:J::t1Ji!7t-, *-A:A-Tv::t, 1J-:A7v::t•O):A7 

v::t 5g?.771 ·:;'71:::i71-tf 

•~ff~;J~mll/Dimensions (Unit: mm) 

22.0:~ 2 2.8:~ z 

!2o-F1fo ___ · ·· -1 -I ~ ci.o 

~
. I ~,---

"fol ---.I-~ 
0, 00~ 0 
~~ ~ 

d' o, LQr- LQ LQI cri 
Q, lO -- co 

-;~1 ~I 1!~1 ~ 
";;';/ J;___ -- __ -1.J..I g ~ \ I 

/ 0.55 0.889 ± 021 i I 
~1 ~ __ _, 1--1 

~ 1 3 5 7 911131517192123 2·54 ±0·25 
51.118~ 

2 4 6 81012141618202224 

•Features 

1 ) Each of BA3822LS, BA3823LS and BA3824LS can 
constitute the graphic equalizer of 5 stereo points 

only with one IC. 
2) Each IC is operable with a wide range of voltage for 

the swithing regulator (Vcc=3.5-14V). 

3) Current consumption is less (la=?mA). 
4) The shrink LS 24pin package is small enough . 

• Applications 

Stereo 5-point graphic equalizers for radio cassettes, 
home stereos, car stereos.etc. 

naNm 1007 
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'.t ~-7 1 *II :'C/ICs for Audio Applications BA3822LS/BA3823LS/BA3824LS 

• le~fl*~•/Ab$olute Maximum Ratings (Ta=25°C) 

.Parameter Symbol Limits Unit 

1'111Jnt11± Vee 16 v 
iff~tll~ pd 500* mW 

lbfl'iBJlClll Topr -25-+75 ·c 
ii:#Uil!lll Tstg -55-+125 ·c 

* Ta=25'eP..t.tU, 5mWie 1'ftillo 

• Ht~.lbfl:'1tM:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 3.5 8 14 v 

• 'llHttl'!ltftt/Electrical Characteristics/BA3822LS 

(Unless.~erwise_ noted, Ta=25°C, Vcc=8V, V1N=1kHz. 100mYnns, F M=FLAT) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

liilM!t)Jlf Ice 4.5 7 9.5 mA fiJ...t.J 

li::kJ...t.Jtl± VJ Nm 0.4 0.6 - Vrms THD=1% 

.~~ii1Ul!i::m:$ THO - 0.1 0.3 % 

l±lt.J•fi•I± VNo - 10 20 µVrms R1N=2.2k0 

J...1±11.JfiJ~ Gv -3 -1.5 0 dB 

.:::i;:... 1-0-JJ... lh:l CR ±9 ±11 ±14 dB 

A7'v::t71JA 1--7 CTL-R 60 70 - dB .A7' v::t'f--1• ;:...:i:Ji-r .. i 

.A7'v::t1~7;:....A CBL-R -2 0 2 dB .A7' v::t7"" ;...*11-r .. i 

e, tl!Uittl'!l!lttt/Electrical Characteristlcs/BA3823LS 

OJnless otherwise noted, Ta=25°C, Vcc=8V, 1=1kHz. V1N=100mYnns, RL.20k0, F M=FLAT) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

liilM!t~ Ice 4.3 6.7 9.2 mA fiJ...t.J 

iil::kl±lt.Jtl± Vom 0.5 0.6 - Vrms THD=1% 

~iii~il!i::m:$ THO - 0.01 0.3 % 

l±lt.J•fi•a: VNo - 3 20 µVrms R1N=2.2kQ, DIN AUDIO 

J...l±lt.Jf!Jf!!J Gv -1.0 0.5 1.5 dB 

:::i;:... 1-0-JJ.. • ..,;:...:; CR ±1 ±10 ±13 dB 

?O.AI--? CT 60 73 - dB .A7'v::t7-"";:...*1"rdl 

f-i';:...:i:JJ..1{7;:....A CB -1.5 0 1.5 dB .A7'v::t7-i';:...*J"flll 

IJ 'Y /Jf,IJ ;i I 7 ~ 3 / RR 35 50 - dB f=100Hz V1N=-20dBm 
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;t - 7-< ;t Ill IC/ICs for Audio Applications BA3822LS/BA3823LS/BA3824LS 

• !l~f.J~tt/Electrical Characteristics/BA3824LS 

(Unless otherwise noted, Ta=25°C, Vcc=SV, V1N=1kHz. 100mVrms, F !M=FLAT) 

Parameter Symbol Min. Typ. Max. 

IElllMUt Ice 4.5 7 9.5 

if.::;k:A.tJ'.iltB: V1Nm 0.4 0.6 -

~~ID!li.l.ll~$ THO - 0.1 0.3 

t±ltJmt~~B: VND - 10 20 

A.tfltJflH~ Gv -3 -1.5 0 

:::i:..- t-0-11.- • v/V CR ±6 ±8.5 ±11 

AJ'v;f?CIAt--? CTL-R 60 70 -

A'Tv;;f"J~7/A CBL-R -2 0 2 

e BA3822LS/BA3823LS/BA3824LSO>llils 1;::? I.\ -C 

e ::J / l--D-Jld,../V°O)/f1 / 

Unit Conditions 

mA ~A.ti 

Vrms THD=1% 

% 

µVrms R1N=2.2kQ 

dB 

dB 

dB AT v:it+ "":..-:;-:.ii..r.i 

dB A7v:it+-t>:..-:;-:.ii..r.i 

• ~H·ttt~ft 
:::i:..- t-o-ii..v:..-v· ::J:.- 1-o-1vv:..-::;-O)lf1 :..-11~·. -tn-fnil? tc.11J, !l'il-

Unit 
Min. Typ. Max. ~i/Jt'l&l' :t~ IC O)'.li::'l&IH!HJ: IJ :l: To 

BA3822LS ±9 ±11 ±14 dB • IJ '/ ""j' )(, 1) :;·I 'J ::,. 3 / 

BA3823LS ±7 ±10 

BA3824LS ±6 ±8.5 

±13 

±11 

dB 

dB 

BA3823LSl;;I:, IJ ':J 7' )(, IJ :;·I '7::,. 3/1:~gj\, 'll'illiMl!OC t 

fJ:-:> l\, \~ f;:;/1), 9H11t 1) ·:; -:/JL-71 JL-9 ~l!illlli!l' ~ :l:T 0 

• JiCjJftf§IJ/ Application Example 

BA3822LS 

~-----------,===-'0.~i:.3~1 
..-~~~~~.,.----i!t-rfl~3 "r" 
~-----£:1-'-+.-IJ L 0.1 

t;,·7 
+ 

--H+ _J o'Ji3 0101 
1 0.033 J 

2L<l- 4 6~ 8 10~ 1214~ 16 ~ 22 ~4 

1r<l"3 5r<t7 gr<'.t1113r<l-15 1719r<-t2b23 

0.033 

~~3 + ~.~ + ~cl33 + ~ 
0.1 '*0.33 1 4.7 

f= f= 
f=lOkHz f=3kHz f=1kHz 300Hz 100Hz 

lk 

*ill 
ti #i: (:IJ-;jf/) : Q (±5%) 

:::i>r:..--1t (7111.-L>.) : µF (±10%) 

::J/7/-lt (~ f!!l) : µ F (±20%) 

/~IJ;ij"-f_,. (:IJ-;jf/) : 50k0 B~ (±10%) 

naNrn 

50k VR 
X101@ 

22C/°+9V 
l 

v,, 

~--:-i_.J:[tt-4-·7---o IN 1 +N 

.---+~~~4-·7;--~vOUT2 

r---~.,.._4·7__,,.......,...-uv OUT 1 

20k 20 

1009 
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'1" - 7 ~ '1" JR IC/ICs for Audio Applications BA3822LS/BA3823LS/BA3824LS 

BA3823LS 

.111.fii 

.--~~~~~~~~-;v;n;;-n~~.__?..__g~1 
~t--29~7 ''11' 

.---------..±.-,---11----j0.1 I II 

+ JI- OA7 0.01 
.----e-~1 -.0-1.0..1 

.J.·7 
+ 

l 
2r...st 4 ~8 ~ 12 ~16 182~22 l4 

~2b23 +'iZ220 

f=10kHz 

510 

1r<l"a g:l-7 rg<}-11 flft15 17 

8,1-
0.001 =~clM7 
o.~7 0.1 

1akHz 
f=· 

1kHz 

8.t--
+i)z~.01 

0.47 

f= 
300Hz 

+~~7 
~r 1 

f= 
100Hz 

+ 
~.7 

50k VR 
X101ill 

l~---"--w..-0-0 +av 
v., 

'---..,-...lifr-"4"7'-----o_,., IN 1 +N 

"!:t:i.4.7 
~ OUT 2 N 

+J:L4.7 
N ~ OUT 1 

20k 20 k 

-nn'n 

m at <:t.1-;f-;....) : o <±5%) 

:i;....7;....ij- (7·0L-.L.) : llF (±10%) 

:J ;....7;....ij- (~ 11¥) : II F (±20%) 

:i;....7;....ij- (1?7~·;1?) : llF (±HJ%) (680p) 

/~IJ;;f-.4 (:t.J-;J';.,) : 50kQ Bl!! (±10%) 

BA3824LS 

f=10kHz 

1.6k 

.111.fii 
m .at (:t.1-;f-;....) : o (±5%) 

:i;....7;....ij- (71'JL-L.) : F (±10%) 

:i;....7;....ij- (• 11¥) : F (±20%) 

1010 

J::I. IN 2 
+4.7µ 

4.7µ 

~ 

l 
2~ 4 6l<J- 8 10L<J. 12 ~ 16 1820~ 22 :~ 

1r<J' a 5r<J- 7 gr<J- 11 ~ 15 11 _ufl-1b2a 

G~D 

~t ~~2µ +~~8µ +~~2µ +~- l~v-,.----v220vv...o-o+gv 
10.022µ 0.068µ 022µ 0.68µ 4.7µ 

f= f= f= 
1 kHz 300H2 1 OOHz 

50k VR 
X1011i1 

c._-..,...J:!.'.t'l-4-·7-'-µ----0-0 IN 1 +N 

+_ff-4·7 µ ~OUT 2 

.----+-f:l-...-4'-7µ-.-.........a-oouT 1 

20k 20 

:i;....7;....ij- (1?7~·;1?) : F (±10%) (680p) 

/~IJ;;f-L. (:t.J-;J';....) : 50k0 B~ (±10%) 

RDNIR 



:;t-71' :;t JJ) IC/ICs for Audio Applications BA5101 

A1' '/TvAji~/JIJ~Y/7° 
Switchless REC/PB Amprifier 

BA5101 t.t, 7 - / v ::::i - /J'Q)Uil /il'El: 7' //{lg~ .7. 

1 ·:i -TmHm~~il,1)-r 1 -T ·:i /1t Ld.: .:c / 1J '/ ·:i 71c<:·-t o 

M~l:Jf.11 ::::i·:71-if7'//, -:z177' //, Uil7' //, ALC 

181~, ACl~17'.A~~ffl~)JiiU::, .-:.ni:.~:tilHlJ9.QUf!i: 

ffiiJfftlJ181~t;::J: IJ~i;X~ :h H';l:To 

9i-fl6.A 1 ·;.i70)0N/OFFt:J: IJ' Uil/f!i:':£.Q)t;IJ:jt;Uf 

RJljgl:', tlt:il\W.7. 71 l''~UM.7. 1·:i7 ~~.ff.I U.:ijJr~t: 

.H:/'\'., :k!Mit: / 1) / t-£t)XQ)i!1i~1t:lll:' ~, ;f-:$1 ·:;f;t-7 

-/v::::i - /J'"d::'.0)1J,~!Ht, l17f~1tt::k1, 't:~:i'.l:t> ;J: Ta 

The BA5101 is a monolithic IC consisting of a recording/ 
playback amplifier with a built-in switching function in a 

single package. 

-~~ 
1) 7-/v::::i-/J'Q)Uil/f!i:':l:.tJJ:lt;t1l1-:JQ).7.1 ·;.i-T 

<:·RJimo 
2) Uil/f!i:':l:.tJJ:!t.Uif, ~ :i-7 1 >7'181~~1/lUJJ L-, 

WI~ ;t t:i.:f? '/ 3 "J 7 / 1 .7.''11' ~nil.I) -r 1J' ~ 1, 'a 
3) .A 1 '/ 70)~7-1tt: J: IJ f~~'li;lffi'il...t T .Q o 

4) / 1) / t-£t)XA.O)'.j;~WJi1f.1.;lfl), -tz '/ f-0)1]\lil/1t 

t:~:i'.l:-:J 0 

5) 7 F 1J 16pin/'\' '/fr -Vl:'1]\!,~li.l:' il1> .Q 0 

•JD~ 

6V7-/v::::i-/j' 

6-9V7 V':;t ;IJ-tz ·;.i I-

• *ff~-1"~181/Dimensions (Unit: mm) 

19,05±0,3 2.75±0,25 

~ 
2 4 6 8 10 12 14 16 

•Features 

1) Single switch selection of tape recorder recording 

and playback functions. 
2) A muting circuit operates automatically when switch

ing between recording and playback resulting in low 
shock noise level. 

3) High-reliability due to electronic switching. 
4) Increased PC board mounting density contributes sig

nificantly to compact equipment designs. 
5) Compact 16-pin zigzag package. 

• Applications 

6V Tape recorders 
6-9V Radio cassette tape recorders 

RDNIR 1011 
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'1"-7 -1' '1" JD IC/ICs for Audio Applications 

BA5101 

P /R CONT. IN F•lter Vee DC OUT REC OUT 
11 12 13 14 16 

PRE OUT PRE 
Bypass 

REC IN 

PB 

REC NFB 

e {l@i<J:li:A::~*&/Absolute Maximum Ratings ffa=25·c) 

Parameter Symbol Limits Unit 

tim!•a:: Vee 10 v 
i-F!f!!Hi~ Pd 400* mW 

IJJf'Fi!ilUBIJII Topr -30-65 ·c 
flH+i!ili~f!!I Tstg -55-125 ·c 

• 111ittf.J!fio¥tt/Electrical Characteristics(Unless otherwise noted, Ta=25t, Vcc=&V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

IJJ1'F•~•a::~mi Vee 3.5 - 8 v -

:i!j:~!!l\f~-13-~'iiillf lop - 8.0 13.0 mA -
ili!t!!llf~-13-~'iiillf IQR - 9.0 14.0 mA -
DCt±J:fJ~illf foe 18 25 - mA RL =200Q 

ALClbf'FPi!'t±l:fJ'iifl: VoA 0.5 0.75 1.0 v Vm =-30dBm 

•a:::t1Jm GveE 39 41.5 44 dB VouT =-10dBm 

Im IEl i3:flH~ GvoE 70 85 - dB VouT =-10dBm 

fi*t±J:fJ~fl: VOME 0.6 1 .2 - v THD=3% 

~$ THOE - 0.1 1.0 % VouT =-10dBm 

.A.:fJ~lUli!t VNINE - -118 -110 dBV R g =2.2kQ:DIN AUDIO 

< 71'77';., 7'> 

'ilfl::flH~ GveM 37 39.5 42 dB VouT =-10dBm 

ft* t±l :fJ 'ilfl: VoMM 0.6 1 .1 - v THD=3% 

~$ THOM - 0.18 1.0 % VouT=-10dBm 

.A.:tJ~••it VNINM - -119 -110 dBV R9 =2.2kQ:DIN AUDIO 

1012 RDNRI 

BA5101 

Test Circuit 

-
Fig.1 

Fig.1 

Fig.1 

-

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 



~ -7 ~ ~ 1" IC/ICs for Audio Applications BA5101 

• ••rrn~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =6V, f=1kHz) 

Parameter Symbol Min. Typ. Max. 

111:s:f11m GvcR 30.5 35 37.5 

B*i:l:l::IJ11!:B: Vo MR 1.2 1.6 -
~$ THOR 0.1 1.0 

• illtiEl!ili!~/Test Circuit Unit: R [Q], C [F] 

Si-Di 
6.BK 5.6K 10µ 

16 

BA5101 

MIG • IN P/R GoNr 
PB: GND./REG: Vee 

Fig.1 

Unit Conditions Test Circuit 

dB VouT=OdBm Fig.1 

v THD=3% Fig.1 

% VouT=OdBm Fig.1 

E 
REG OUT 

4.7K 

Vcc=6V 

illY:iE'.R.\ 

Input Output 11pin 

EQ Amp A c GNo 

MIC Amp B c Vee 

REC Amp D E Vee 

ALC B E Vee 

*'/!1:.A1' ·1:Htj!lif-(l)ac~t: l,,folJ'-oT ON (~A.'fli.111) I:: l,,:l:To 
*P/R Cont t.til~ (REC) (l)/::;!iVcc. jlj1:, (PB) (l)/::;!i 

GND /::l,,:l:'t 0 

naNrn 1013 
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~-71' ~JH IC/ICs for Audio Applications 

• JitJDf§IJ/Application Example Unit: R [Q], C [F] 

1014 

PRE 
Bypass 
1ltllt™1o 

P.B. 
EQ. 
(f~);lt:;E} 

P/R 
HEAD 

BIAS Osc. 

MIC 

Fig.2 

RDNIR 

PB. REC 

P/RSW 

REC AMP 
NFB 
(GAIN*'.iE} 

BA5101 



~ -7 1' ~ .m IC/ICs for Audio Applications BA5104A 

BA51104A .A1' ·:17-v.Atiif/¥i~7/7° 
Switchless REC/PB Amplifier 

BA5104A!;J:, 7-:f v ::J - :$f0)8il /jij:j:_ J7 / :fl5B ~.A 

1 "J 7-~/jg f fl;~ ( 1 7- "J :f1l:; [., fc: 'E ./ 1) :,. "J '7 IC°C 9 0 

jij:j:_ffl1::J71-tf7/:f, ?1'77'/J', 71/7'/7', 

ALClli]Jltt, AC1~ 17' .A 3E:liffl~i.liH:, Z. ti S Hil]mJ9 .Q8 

f!i:lfillmlllililttiJ' SfflJP.lt ~ti "tc 1i9 o 

9HlB.A 1 ·;17-0)0N10FF': c1:: •J, aa /f!i:j:_O)tJJ:Jl ;t tJ'i'iI 

ftT, ~-O).A71~~8f!i:.A1~7-fMfflt.,~~~~lt 

"'· ::kmi,:7' 1J:-- J-.~fJ.iiO)i!l'i~1l::tJ'·T~, ;f-5!:7'11-7-

7 v :::i - "i. ""- c'0)11'J;~'Hl::, iWJf~1U::;kc '':::~& !> i 9 o 

The BA5104A is a monolithic IC consisting of a record
ing/playback amplifier with a built-in switching function 
in a single package. 

• !M'~ 
1) 7-:tv:::i-5f0)8il/f!i:j:_tJJ:Jl;ttJ'· 1"JO).A1·;i7-

TiiJ~go 

2J8il/i!Jj:_tJJ:Jl;tai\', ~ :i-71 :--?'llillltttJ'J.HiJt.,, 

tJJ:jl;{_ l:i'f? :,. 3 •;; '7 ./ 1 .A'tJ'' ~ t.J~ ( 1J1~l1 0 

3) .7.1 ·;i7-0)~=f1U:J: IJ1~*!i1i1fr"Oi]L.9.Qo 

4) 7' 1J / J-. ~fJ.ii"'-.O)~~!iffJitJ''L.iJ'. I), i! ·y J-. 0)1M\!1l:: 

,;::~J.L°Jo 

•JIB~ 

6V7-7'v:::i-:$f 

6-9V7 V'::t iJ i! ·;1 J-. 

• 9~ff~-;j";!~/Dimensions (Unit :mm) 

19.5±0.1 

~1.27±0.2 
19.05±0.3 2. 75±0.25 

~ 
2 4 6 8 10 12 14 16 

•Features 

1) Single-switch selection of recording and playback 
functions. 

2) A muting circuit operates when switching between re
cording and playback to provide a low shock noise 
level. 

3) Electronic switching increases reliability. 
4) Increased PC board mounting density contributes sig

nificantly to compact equipment designs. 
5) Compact 16-pin zigzag package. 

• Applications 

6V Tape recorders 
6-9V Radio cassette tape recorders 

naNrn 1015 
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:;t-7 ~ :;t }fl IC/ICs for Audio Applications BA5104A 

• /IJ -;1 ?1i'-f7"?7A/Block Diagram 

P/R OTRL.IN Filter Vee DC OUT LINE OUT 
11 12 13 14 16 

BA5t04A 
PB 

I: 

4 
PRE OUT PRE LINE IN 

Bypass 

• MMflj.:i'../Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

tli.ltll.3: Vee 10 v 
ff3:1i~ pd 400* mW 

lbfl;ii.Jl'111!11 Topr -20-75 "C 

flH.fiBJl•llll Tstg -55-125 "C 

e ·-~~'!!/Electrical Characteristics (Unless otherwise noted, Ta=25t, Vcc=6V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

lbf'Ftiiliii'iiB:.alil Vee 3.5 - 8 v - -

:j!J~•ra~iiittl)lff IQP - 8 13 mA - Fig.1 

S'l!f11ft~llit·)lff IQR - 9 14 mA - Fig.1 

DC:±11:J'll)lff loe 18 25 - mA R L =200Q Fig.1 

ALCl!Jf'F~l:!l1:Jtl.3: VOA 0.5 0.75 1.0 v Vw=-30dBm Fig.1 

•a:,um GveE 39 41.5 44 dB Vour=-10dBm Fig.1 

mJl§JrHUfl GvoE 70 85 - dB Vour=-10dBm Flg.1 

ift;l;::±l1:Jtl.3: VoME 0.6 1.3 - v THD=3% Fig.1 

~$ THOM - 0.1 1.0 % Vour =-10dBm Fig.1 

.A1:Jft3Ul'l!f VNINE - -118 -110 dBV R g =2.2kQ: DIN AUDIO Fig.1 

•a:,um GveM 37 39.5 42 dB Vour=-10dBm Fig.1 

ift;1;::±11:Jflll.3: VoMM 0.6 1.3 - v THD=3% Fig.1 

~$ THOM - 0.18 1.0 % Vour=-10dBm Fig.1 

.A1:JftiUH~B: VNINM - -120 -110 dBV R g =2.2kQ: DIN AUDIO Fig.1 

1()16 RDHRI 



~ -7-' 1' ~ Jl.I IC/ICs for Audio Applications BA5104A 

• 11~tr:l~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=6V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

111l:fU~~ GveL 36 40 44 dB VouT=OdBm Fig.1 

JU<:*::±l1J?IE£ VoML 1.1 1.6 - v THD=3% Fig.1 

~$ THDL - 0.1 1.0 % VouT=OdBm Fig.1 

• iftg~@i31i!J/Test Circuit Unit: R [Q], C [F] 

S1-Di 
5.6K 

E 

LINE OUT 

4. 7K 

470P 

7z 
Vee=6 V 

LINE C 
1 N LINE iftg~t,\ 

OUT 

• Input Output 11 pin 
MIC 
IN P,'R CoNT EQAmp A c GNo PB: GND./REC: Vee I 

Fig.1 MIC Amp B c Vee 

REC Amp D E Vee/GND 

ALC B E Vee 

RDNm 1017 



;t -7 ·f ;t }ti IC/ICs for Audio Applications BA4110 

BA4110 FM-IF $1.A 7-A IC 
FM-IF System IC 

BA4110t;J:, tJ-.A-Tv;f, 2:.i-V'·y?iz/9~c(])f.: 

tJ) t:m.J~ I_, f.: FM-IFjfj-=E .I~ 1) ·y? IC1'9 o 

~ ?-J- )(., vX.Jv j. - 9t±l1J, AGCt±l 1J, AFCt±l 1J ~ c FM 

7- i --Tc Vt1l-~~ti c A. c(])fl!iEf l*l~ Vt1, '*9 o 

~6~S~t±l1J~U.11Xm~~~f~~~-~1'8~~ 

7 I- 2:. i -7 1 / ?' f ~IJ!k l/t \, '* 9(7)1', IJ!i(7))1'1, 'FM 

- IF~ .A7.L.~l):~t1fRJ!iEC ~ -:i z1,' *9 o * td.lE*6M:.l:I: 
"'· iM\11~ ·:1 ?-- ::; f ~iiUl'I 1_, n, * 9(7)1', -:: 1J;.,. t-£~ 

f ::::i /t~? H:tM.l'OC9~;:: c 1f1'8 *9 o 

The BA411 O is a monolithic IC for FM-IF amplifier devel
oped for use in carstereos and music centers. 

·~:& 
1 ) 1j\~T I'' 1) I~ ·y ?"- :/ f t*ffl I_, L \,' ~ (]) l'iz ·y I- (7)1j\ 

~11:1Jf~ :h ~ 0 

2) S~t±l1J ~ 7 I- 2:. .:I. -j' 1 / ?flligf l*J~o 

3 H:i9.A.1JHif* '71 I- .11 .A', f.iJraV 1 .A', i~IU1i;1Hif-tt1 ,_. 

l::0 -?f8tJtJJ't1J1~ < 1'8~o 
4 l .::. i -71 ;....?m.J/mO)A.1Ji~-!%v-"'JVf Ri 6 :tt~ o 

5)2:..:i-71/?~~~-~~*•••tRi6:h~o 

6).A.1JM-!%M2:..:i-71/?M•I(])~~fRi6:tt 

~o 

7 l ~?-J-Jvv-"'Jv:1--11t±l1J1Jf-:>1,'-rs•J, ~U~.A-Tv;t 
? Jv7-7'v?-ttBA1350(7)::::i /I- Q-Jvf~-!%t:iii I_, Li. '~o 

8) AFCt±l1J ff-:>1,' 't 1, '~ o 

9) 70/ I-I/ FfflAGCt±l1J1Ji'-:>1,''t\,'~ 0 

10) ~rn\\fll'ili>~o 

11) ~t±l1Jvl'\'Jvl'il1>~o 

12) S/N1Jflil:1,' 0 

13) f~~$1'il1>~o 

14) fieffl~!HMil1Ji·J1'1,'o 

• mlt 
:h-7V';t 

:h-.A-Tv;t 

2:..:i-V.·:1?iz/1Z~c 

• ?f.~'1'~~/Dimensions (Unit : mm) 

1.9.5±0.1 

CT.O 

l---1.27±0.2 

19.05±0.3 2.75±0.25 

™ 2 4 6 8 10 12 14 16 

•Features 

1) Compact, zigzag pin package contributes to com
pact equipment design. 

2) Built-in soft muting function of sound output. 
3) Enables high degree of suppression of white noise 

during weak signal reception, noise between sta
tions and side peak noise in the case of detuned 
condition. 

4) Variable input signal level at a time when muting 
starts. 

5) Variable muting maximum sound attenuation. 
6) Variable muting slope with respect to input signal 

level. 
7) A signal meter output is provided which is suitable for 

use as a control signal for the ROHM BA1350 multi
plexer. 

8) AFC output. 
9) AGC output for front-end control. 

10) High sensitivity. 
11) High output level. 
12) Good S/N ratio. 
13) Low distortion. 
14) Wide supply voltage range. 

• Applications 

Car radios 
Car stereos 
Music centers 

1018 ftDNIR 
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··~ 
•Functions 

1) FMffllF:ltil!Wi, I)~ ·:1; 1) FM IF amplifier and limiter. 

2) 7 * - 1'77- -t>~)Bl 

3) AFC, 7- .:i. -=./1' ;< -; 1±:11J 

2) Quadrature detector. 
3) AFC and tuning meter output. 
4) AGC output. 

4) AGC1±:11J 5) Signal level meter output. 

5) ~1't-Jvv~1i,;e-;1±11J 6) Muting for weak signal reception. 

6) il.A1Jll\¥~ .:i.-7--< /Jj 
7) Muting for detuned conditions. 

7) -~II\¥~ .:i.-7--< /1' 

• "1 CJ ·:1 'J ~ -( 71' 7 A/Block Diagram 

OUTPUT 

ll*MUTEt 
J.-:t.JflliGND Dl!I! 

BA4110 

::t 
I 
7 
-1 

7 6 ::t 
AFC MUTE ffl 
tti:t.J ::J/~C-1•.1':1.J 

I 
• ~ll.tll=*:~-/Absolute Maximum Ratings (Ta=2S"C) 

Parameter Symbol Limits Unit 

'li.l'IEE Vee 14 v 

ff3ti:$1;: Pd 500* mW 

lb1'Fi..!illlCIBI Topr -25-75 "C 

f*ff:llftlll Tstg -55-150 "C 

• tl~89M1!/Electrical Characteristics (Ta=2S"C, Vee =9V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

f'fffl'Q!fECli Vee 6 9 12 Voe - Fig.15 

111\fi~ll\¥-llll lo 10 22 37 mA 1f.A.tJ Fig.15 

IJ ~ ":JT-1 :..--1-t?:..-.A V1N - 25 34 dBi.IV -3dB Fig.15 

~iiilfl tJ v-"J" VouT 320 380 440 mVrms 100%MOD, 1kHz, V1N=100dBl.IV Fig.15 

lfltJ~$ THO - 0.2 1.2 % 100%MOD, 1kHz, V1N=100dBl.IV Fig.15 

fi~M*IUHI: SIN 65 80 - dB 100%MOD, V1N=100dB1.1V Fig.15 

AMjpfE/f AMR 45 60 - dB - Fig.15 

lfltJlOii: RouT 2.8 3.9 5.0 kQ - Fig.15 

naHrn 1019 
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• 11~1f.JMMdllfil/Electrical Characteristic· Curves 

cc 

20 

10 

-10 

E.. -20 
~ 
::> ·-30 

rf-
v 

Vcc=9V 
f1N=lO. 7MHz 
f"=lKHz lOO'lbMOD 
~:i-T-<:.-,-:t7 

Vo 

~ ~ 
~ -40 
a: 
I- -50 
it 
5 -60 
0 

1020 

-70 

-80 

-90 
0 

6.0 

5.0 

~ 

~ 
LJ 
~ 
!;:; 
~ 
8 
I-
::> 
a. 
I-
::> 
0 

4.0 

3.0 

2.0 

1.0 

5.0 

4.0 

~ 
~3.0 

~ 
0 2.0 
~ 
§ 
::! 

1.0 

20 

Fig.1 

+ 

JI 

'\ 
~ NOISE 

40 60 BO 

INPUT LEVEL:V1N ( dBµV) 

10 12 

SUPPLY VOLTAGE:Vcc (V) 

10 12 
SUPPLY VOLTAGE:Vcc (V) 

100 

V= 

loo 

14 

V1N=Od8µV 

120 

60 

50 

i 
0 

40 :: 
1-z 
w 
a: 
a: 

30 5 
I-

~ 
20 ~ 

10 

w 
5 
0 

l I 
!1~10.iMHz 
llill'.111 

14 

RDNm 

BA4110 

f1N= 10. 7MHzll!ll:IJI 

5.0 
~ 

MJE 
=i:::.:. 

SM-
I/ ..... 

w 
(!) 
< 4.0 !;:; 
0 
> 
w 
I- 3.0 ::> 
::! 
<.5 
(!) 
< 2.0 ::! 
<Ii 

Aob 
....i.L 

1 _K 
\ v -1 

I 
~ L.. 

,:.: 
::> .. 1.0 I-
::> 
0 

~ 
I ~ 

.J ~ l 
20 40 60 80 100 120 

INPUT LEVEL:V1N ( dBµV) 

Fig.2 v'°'JL- ;< - ~ i:l:l:fJ 
AGCl:il:fJ -.A1l.rEE~1i 

~i-t-i±l:fJ 

350 
t--+--+-+--+-t-+--+-+--1---1--t 2.0 
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150 
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SUPPLY VOLTAGE:Vcc (V) 

Fig.4 ~illll:il:fJ '-'"'JL-
THD -•»•EE~1i 
S/N 

5.0 
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llill'.111 

I I 
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?: 
~ 3.0 ?: 
I-
::> a. 
I-
::> 
0 

~ 
2.0 

1.0 

10 12 14 
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6.o ,--.---,.--..-.-....----,-,--.---,--IJ.--.-T.--, 
>---+--+---+--<-+--+--+---+VIN= 100dBµr 

5 .0 l---fl---flL~_/',4-+--t--+--t---1--+-...l-t---t--I 
f1N=10.7MHz 

1---+--'f---i-+--+--+-r--+--•~~---r-~ 
9; > 4.0 l---+---+---i-+--+--+-+--+--+--1-+--; 

~ 
a. 
5 
0 3.0 l---+---+-1--+--+--+-+--+---Vl+N=-:?""'od"=B-µV+--; 

~ 
~ 

2.0 l---+---+-1--+--+-+-+--+--+--;r--+--; 

1.0 >---+---+-t--+--+--+-+--+--+-i---r---i 

V1N-OdBµV 

10 12 14 

SUPPLY VOLTAGE:Vee (V) 

V1N~ 1 OO~Bµ V 
401----+-+---+-+--+-+--+-•~~ 

"¥ 
~ 201----+-+--+-+--+-+---t--r--;---i 

~ 
~ 
UJ 

~ 
IL 

! -20 1---+-+--+-+--+-+---t--r--;-

-401----+-+---+-+--+-+--+-+--+----1 

10 12 14 

SUPPLY VOLTAGE :Vee (V) 

Fig.9 fo}fl!J-•il!·~~tt 

350 

-20 20 40 60 80 

AMBIENT TEMPERATURE:Ta (C) 

Fig.11 ~ilJHl:l:t.J v/'\JI-, 1:1:11.Jii!Iilitv/'\JI-, THD-/lllllliJlll~tt 
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6.0 

V1J lClB~ 
5.0 

2: 
!l; 4.0 
> 

V1N-80dBµV 

E 
~o~ - 3.0 

~ - 2.0 
V1N-60d811V 

:E;I: 
v,LJv 

~ 1.0 

-20 20 40 60 80 
AMBIENT TEMPERATURE:Ta (C) 

• itie:liHHl/Test Circuit 

+9VDC 

BA4110 

AGC!ll:IJ 

33,,FI 

Fig.15 

1022 RDNIR 
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2: 4.0 
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~ 2.0 

1.0 
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• IEl~HlmtO)IDif!El 

(1) IFJ" / :1 

IF 7' / :11J:, Mj}JJ7 / :16 ~L'•lmt I.., TL';!; 9 0 

7' / :1flH~ IJ: it.'.J80d BT, t±\ 1J IJ: I ~ "J 11 ;jq::J '7 ~ii VC 

7 ::t - F7 7 i' 1) ~ ·;1117' / :1"1~i5-~t±l9 t t t I:::, IF 

7' / :1A1J"~~J\17' A~ -/J•LtTL' ;!; 9 o 

A ;1]1\ 17' A 11i:EE IJ:, IFJ' / :1t±l 1J 0)-'f~ii v.l\'Jv T~~ 

~ti., ii"m'fi2.6V t ;/J:-:; TL';!; 9 0 

(2) 7 ::t - ,_. 7 T i' I) ~ '/ 11 7' / :1 

IF7"/:1tfj1J-/J• i?O):!f i' 1) 7'f~i5-~ 7 ::t- F77 i'M)Hlli!l 

.Im" tfj 1J 9 .Q t t t L:::., ~f§.lfl :\'- i' 1) 7'1~i5- ~ !& f J tfj I_, 

9pin-/J• G t±l1J I_, n' ;!; 9 0 IFJ' / :1t±l 1J U:<J- L,9pin1Ft±\ 1J 

L' IJ: it.'.J10dBO) 7' / :1flH~tJf ~ f J :1: 9 0 9pin 1Ft±\ 1J 0) t±l 1J 

1 / t:0 
- :$f /A IJ:, it.'.14000 t ;/J:-:; n' ;!; 9 o 

(3) 7 ::r- F77 i'Mi&:li!llm 

7 ::t- 1''77 i'MiHili!l.imlJ:, :$f'j')J.,J\7 / AO)Mib:J!\ljl!lJ 

~-Nl.6.lt I_,, 1) ~ '/ 117' / :1-/J• G O)jH§:!f i' 1) 7'1~i5-11i:mt 

~, 9pin-11 pinr.,91:::'7H'1"Lt ~ti. td~f§~ ~ii t, T90°~f§ 

~tl.~:\'-i'V7'mi5-~J:~A1~7/?~tt.Q~(:~J:-:; 

TMiHl L, n' :I: 9 a 

ii"m'11pin7 ::t- H~i5-J\1Jyl/fflJ:, '7Hi'LtO)IRJfiliJ:::i 1 Jv 

L::: J: -:; T 13pin Vrer t Inf IRJ 11i:13L 0) it.'.J4.8V L::.1\1 7' A ~ ti. 

:1:9o 

(4) ;f-A 1-7'/:1 

7 ::t - F77 i'Mi&:li!llm-/J' i?O)Bf61~i5-~ :$1.7.JvJ\7 /A 

O)Mjjj~11i:T-*V1-A~iii..,Bf6V71-~1-71/? 

~fr-:; -r L' * 9 o ~ 1-71 :..- 7·*f1'Ht, Spin-GNor .. itft 

}it t 6pin)M)_ 11i:mt I::: J: -:; T ::J / I- D - JI.-~ ti.;!; 9 (Fig.16 

~~~)0 5pin11i:f:iHI:, Spin ;t - :1 /0) t ~ it.'.J2.1Vl:::l*Jgjl L' 

~~:<E~tl.n'*9o 8pinM)Hit±J1JO)jjjf'F11i:f:E(J:, :::i1J!.-IRJ 

fili]~ l:::.13pin Vret t Ii 1£1RJ ~f:EO)t-,J4.8VL:::.~~'.<E ~ ti. T to 

f), t±l1J1/t:0 -:$i'/ARdH14kQ(:;/J:-:;TL'*9o *' 
A I- 7" / :1flH~ t vnU130dB~ f) * 9 0 

(5) ~ 1·-r Jv L.--.l'(JvMiHilEllm 

6~•l.6JtO)IF7"/:10)'j "ts 5$~§ 3$!HlJ.Hffn~O)IF7'/ 

:1tfj1J ~ , ~ .q I ~ '/ 11 ;j; D '7 L' J& I) t±\ I_, IF:\'- i' ') 7' 1~ i5-

• ~Htltgj!~O)IDif!El (Fig.17~~) 

C1 : A1J 7J 'Y :1 1) / ?:::i /7'/-ij

R 1: IFJ"/:1 J\1Jtftm 

~ O)fftml::: J:-:; T, IFJ' / :10)J\1J 1 / t:0 
- :$f;.... A tJf);,tt' 

:<f: ~ ti. ;!; 9 o [., f.: -/Jf -:; T jj!j $~ 0) t±\ 1J 1 / t:0 
- :$f / A I::: 

J:-:; Ttftm1i~~:<E [.,, 1/t:0 -:$i'/A7 ·;17 /? ~ IJ: 

-/J•.Q 1fh~tJi'~ f) ;!;9o ilii~l:::-tz7 ~ ·:; 7 71 Jv?l tJftl~ 

40 .__...._-'----'-----'---'-----'-----'-----"-L----' 
0 1.0 2.0 3.0 4.0 5.0 

V, THROUGH 27KO (V) 

Fig.16 ;; :i-71;.... 7:::i;.... I- CJ-Jv•S:
;; :i- I-~~· 

0) t::"-?M)Hil::. J: "'.) T v.l\'JvMt±J ~ fi'L" 1/.1\')v~tfj~)M 

~~.6.lt l..,Tt±\1J 1..,n,;1:9 o 15pinv.l\'Jl.-;<-11t±\1JLJ:, 

I~ ·;t 11;j;D'7t±\1J t ;/J:-:; TS I), ~j}\1JPifO)~:;k v.l\'Jv 

t±l 1J IJ:t-,J5.3VT:· 7 7 / :19 .Q J:? 1::: l*JJJB~~:<E I.., n' :I: 9 o 

(6) AGCtfj1JIEJim 

:f]]$~7' //-/)•GO)~ ?-J- )j, L.--.l'(JJ.,Mt±\ Hrc" ~iA 1JPifl::: 

16pin ~ 1ft11i:EE1.il:L:::51~T1f'a;9 a 9!H1JPifl::: IJ:ii"m'*13.8V 

(7) AFCtfj1J[i!]Jm 

AfC7'/:1t±\1J~, M~t±l1Jt!RJ-O)li!IJmm.6JttiJ-:;T 

c' * 9 0 ~ffllJ:?pin-13pinr.,itt~O)tftffi1iT~~ G tl..Q 0) 

T:',AFCm\tlt, ~ 1- t-;)il;~O)~~'.<EtJfil)'lj~L'9 0 7pinDC 

11i:13L IJ:, iRJ fili] Pif I::: 13pin V ret t 13: 1£ IR]- t ;/J: I) *14.8V I: 

;/J:-:; n' :I: 9 o ~fili]Pifl::: IJ:, IRJfili]PifDC11i:f.iL ~ i::p,[,,I::: [., T 

± VFT? 7 /:1~ :11..Q J: 'j 1:::1*JgB~tl.6Jt I.., Tc';!; 9 o ?pin 

DC11i:1.il:ifVFT77/:1~tL.Qc-if1FMt±lli!IM~J:-:; 

T, 14pin ~ 1-71 / 7't±l 1J ~, t-,J4.7VO)~fil:l:::.51 ~..I: 

Lf:l:9o 

(8) l*Jml~:<E1t11i:il'-

l*JJJB~:<E1t11i:)liiHJ:, :<E11i:mt@Mt1ft11i:f:E'Y I-}--:$( 1 :t

f''L:::. J: •Jm.6.lt [.,TL' :1:9 0 ~mtB'iJl:::.IJ:, 12pin Vcc~T-~ 

f:ETt-J6V;!; TICl*J$1J:~'.<El:::;/J:-:; n' :I: 9 o 

~ti.TL' .Qt~ I: (j:330Q ~-:>Lt T < t~ ~ L ' 0 

C1, C3: IFJ" /:1 J\17' AO)J\ 1 l'IA :::i /-T/-if 

El c/\ 17' A IFJ" //O)~~/\ 17' A 1:::s L' T' IFJ" / 

:1t±\1J-/J• 60)1F:!f i' 1) 7'1~i5-, J.iHffO)ft!JO)~~)Hl1~i5-

.6X?t~GND"1\11'1A l..,TL':l::9 o ~O)fj~1j\~ < 9 

.Qt IFJ" / :fO)j}jf'F-/Jf'f'~:<f: t ;/J: I);!; 9 0 ;!; t.: ::J / 7'/ 
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-t:ttt.,-r•~~•tt~9(n~tO)t•m9~~•w 

J;)IJ;J;9o 

R2: AGCl±\1J~foJtlUit 

16pinAGCtl:l1J~l±t Z:O)f!Uit1iU:J:-::i n.i9.A:tJ•~ .:i 

-71 /IJO), ~ .:i-71 /·'.lm!~.A1Ji~~1. .. --··<;i,fft 

'.lEL,;J;9o 'f?~;Uf, Z:O)f!ftitfJ:IJ;Jq~<9~t, 16pin

GNDr,.i~mtff~;kt.,, z:n1:.1:tm1..,-r, 14pin~.:i-7 

1 / ·'.lt±l1J Bl~ J:.tf ~ f.:: <Y>, afl'i:±11Jtml±tfJtltJO t., T 

''~*9o 9"':h"5, Z:O)~.g., ~ .:i-71 /?ml~.A 
1Ji~~ v /'\'JL- I;!:~~ 1J v-" JL-fft!H:f~fi t., ;!; 9 (Fig.23~ 

~)o 

t.,t.:: tf -::i -r, 16pin-GNor .. it!ft;t1:J: -::i -r, './ 7 t- ~ .:i -

71 :..-?•~•0).A1J~~~71:..-?•atn~9~z: 

t tfC: ~ ~ t t '' ;t ;!; 9 o AGCtl:J:tJ~l±:&tfAGCtl:l :tJ 
O)M.A:1J~;J·1i1:-:n"t ~;;1:, Z:O)f!ftitf~;t T M&10mV 

i.:.rFO)~iJ.Jt.,tJ•:mnt', ~ .:i-71 :..-?:::i:..- HJ-JL-0) 

~cY>~~Wi?~~z:t~~tkc"'<~~C:9o 

C4: AGC~l±Sf~ffl::J/7'/-t:t 

AGCtl:J:tJ 1Hn~IFJ7 :..-7'1±\1JO)IF:f"" 1J J7f~~i v-" 
Wt~tl:JIEl~trl: TJll( IJ tl:l [., n \ ~ t.:: /1), C4;lffttrl'i: ~ n ·n \ 
"'' 'ij]i;', Z:O)Yil;Jf-1: (j: IF:f-\' IJ ]7~j.J1i~O)~)TitfJf?~h 

l [., * ''*9 0 [., f.::fJf -::i l Z:O)::J /7'/-t:tfJ~'tj\ ~ 9 ~ ~ 

t, z:O)~iTiti1\11qt.,~nt"1:, FE-"~ii~n-r 

t.,;t?t.::/t.J, 7JL-71'1'.Ai?ttt.::J:?"'~'M'i~t.::9s 

f ;f'J.fJfJ;) IJ;l; 9 o 

R 3 : ~? 7 JL- v -"''JL- ;< - 9:±11J ~ foJt!ftit 

99.A:tJP\¥~ .:i-71 :..-?1:stt~ • .A1Ji~~v«JL-M 

~.:i-71:..-?M•IO)~~i~~9~mm-r:9oM;t 

1;f, Z:O)f!fmi'J'~ < 1..,z,,~;1;9t, ~1--TJL-v-"'·Ji, 

;< - 9:±11J~1±1:~1H139~15pin-GNor .. i~•O).A1Jf~ 

Fig.17 

~ v-"''JL-l:M9 ~ ~!lictJi·~* 1..,, z: n1: 1.., t.:: tJf -::i -r, 

14pin ~ .:i -71:..-?'tl:J:tJi51 ~'"Ftf ~~•O)M .A1J~ 

!lictJti:k9 ~ t.::<Y>, afl'it.CD1±M.A:tJi~~i...--"'·Ji,O)~!Jic1;;1: 

:k ~ < "'-::i z,' ~ ;!; 9 (Fig.22~~lo ~ ?7 JL- v-"''JL

;< - 91±1 :tJ I;!: Z:O)f!ftiti~ ;t -rt l;J: t k c~1t-ttt'~~ 

C:90)C:, ~ .:i -71 /lj~;Jft(;;l:~.ll:.1:~~9 ~ z: t fJf 

i'iJti~C:9 0 ~ ljj- )(, (.,.-/\()(, ;( - 91±\:tJ i ffl' \ l, ~~~O) 

MPXO)::J/HJ-JL-ifi?t~'\">, v-"''JL-;<-9i F 

:71·'j'9~t~1: I;!:, 15pin-GNDr.ll 1:.~BiJt!ftitJ;X?ffJi·1t 

~~n~O)c:, Z:O)ij].g.~~~•~-r:~~1..,~~J:ij, 

J:cm~:k ~ "'f!fffl:fj f~ .. 5(1Q,.fJi·J;) IJ ;!; 9 0 

Cs: v«JL- ;< -91±\:tJ~l±Sf~ffl:::i :..- 7:..--t:t 

v-"''JL-~1±\@l~I±\ 1J l:~-::i f.:: IF;:f-\' 1) J7f~~O)~·'\"> f 

O)f!llO).~iHii~~i;X?tii~· ~ -tt-r '' ;t 9 o z: O)fjfJf* 

~ '' t, 14pin ~ .:i - 7 1 / ? 1±1:1J1: 0) -::i f.:: •~iHii;X 73-
W~ .:i -71 /? tl:J :tJ.ll:.J:.~ttlliC:Jtl:k9~ttt~, 

~?rJL-v-"'·Ji,;< -9tl:J1JO).A:tJ!it*•r .. %:k~ < "'•J 

;J;9o 

R4:~.:i-71/?tl:J1J~roJmtit 

~ .:i -7 1 / ?:±11.JO)~foJt!ftitC:9 0 z: O)fjfJf;k ~ '\ t' 

~ .:i -7 1 / ?'f!irf.~l:P;Jr,.itJf fJ>fJ>IJ, 1j\ ~ '' t ~i~~Pif 

O)~~~ifitfJi·~tJO t., ;t 9 o fft~filH7kQ C:9 o 
Ce:~.:i-71/?tl:J1JSJL~ffl::J/7/-t:t 

~ .:i-71 /?l±\1Jl:~;tn H'~-~:iHi..11 .A"i;X?ti 

GND-"1\-( J'\'.A L,(''*9 0 ~ .:i-71 /?l±\1JI:• 

~i.J1itJf?~~t;r-;;, t-J7:..-7'f)l1..,-r, tl:l1J~n-r1..,i? 

t.:: iY>, sm tJfJ!lHt 1.., t.:: • 1 , *":i 7' ..1 1 ;;," 1: J: ~ am n tJf 

~j:9 ~ Z: t fJf&;) IJ ;!; 9 o 

Rs:~.:i-71/?~ib~-~~-tit 

14pin ~ .:i - 7 1 /? 1±11J t, 6pin;f- .A t- J7/7'A1J t 
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O)r .. i,.::tittll:~ ti.6pin.A:t.J~5JH:t11m t.,z, ~ .:i-71 :.

?t±:l:t.J~ff~M99*A ~7:.-7.A:t.J~•O)~ ;.,~o

Jv f [., * 9 0 9 fJ: :b i5' .: O)f.ff;#i: ~ ~ ~ 9 .: c '.:: J: -:J -r, 

.A.:t.Jf§~v-"UvM ~ .1-71;., ?iliU.~•0)1iJi!!i~Hr~ 9 

.:c:li1'~*9o m~'i, Z:O)tft1Ji:f1]\~ < t.,n'~* 

9 c, 6pin.A:t.J~mt:lf:t!l1Ja t.,, 8fl!lt±:l:t.Jt!Pff:li:t!l1:Ja t., * 

9o Z::.O)~.g., .A.:1:Jf§~l.;"\Jv'.::M99~.:i-71/~/ 

i>t•I0)1iJi!!iW:, *~ < fJ:-:it.::.: c:'.::1;J: IJ*9 0 Z:O)f,ff; 

1Ji: f ii;* IJ * ~ ( [., * 9 C, 14pin ~ .:i - 7 1 / ·~l :±1 :1:J 

t.f~*fiD* 1' _t;/JflJ ~ -:i "l~'9 '.:: t ;/J•;/J•;b 6 t',5pin

GND~•m~J: -:i TB~ L,~~.:i-71/?~*i>t• 

•;IJ•1~6 tl.fJ: ( 1J: I 1*90)-Z:· )i:@': ;/J''.fb~ 1' 9 (Fig.21 *lmJ0 
C?: ~ .:i-71 /?J\1 l"iA~/-T/if 

Rsc~'.::, LPFf Jf~IOC [.,, *A ~ 7;., 7 .A:t.J,.::0)-:i f.::~ 

mtJOCtt~GND.l\.J\1 l"iA l.,"tl.'*9o Z:O)fi1i;1J'1J'~ ~' 

(:6pin'.::~)Mj£t}-;IJ''f~IJ, *A~ 7 /7fim. [., T8fl!if§ 

~b'-~NIH? 't, 1:::·- ~~~b"~jo t., "t t., *~' *9 o * 

t.::, .: O)flb'* ~ "'~~'.:: '.t ~ .:i -7 1 ;., ?'A!l~O)~r .. i 

;IJ''~ ( 1J: I)* To 

Rs:~.:i-71/?~*i>t·~~-#i: 

.:O)fl~J:-:i-r~•~~~u~~~O)~.:i--r1:.-?~ 

*i>t•Ib'~~~ ~ti.* 9 o f?U 'i.: O)fiO f 1J' ~ < t., n' 

~*Tc, 5pin~mtb'':t!i1Jat.,, *.7. ~7/70)~~1<:.1 

7 A v-"''Jv ~ 51~T,fn'~*90)1', ~IH<f9'iJl.::f§~/\ 

17 A ;1J''ffli5...t;1JflJ, *A ~ 7 /70)7 / 7fljf~'.t*~ 

(1J:-:i"t~'~*9o [.,f.::;/J'-:i"tZ:0)~~'.::'.1:, ~.:i-7 

1 / 7·~*i~·J1'.t1J' ~ ( 1J: -:if.::;: C '.:: 1J: I)* T 

(Fig.16, 18, 20*1ml0 

w 

"' z 
~ 20 
ff] 
a: 

"" " ~ 30 

" 0 

40 

50 

T1llf 
--+-L Jlll. 
-~++~ 

I---+---+--+· -ti++-
f--~ 

~· f- ~-. 't+- ' 
' ' 

c--~.,..,+ 

~ µ· 

1III 

MUTE OFF 

I1 
J 

'::± J 
+H 

~IE 
~ ~ 

]' MUTE ON 

TI TIT111 
lK !OK IOOK lM lOM 

RESISTOR: R5-o (n} 

Fig.18 Rs-a M~il!il:f:l1Jv/\"Jv, 

~ .:i.- 1-~*:i~;ilt· 

Ca:71I/7y;:.,Am~;.,7;.,ij-

8pint±:l 1:J 1/1:::0 -11' /A :lf~3.9k 0 C 1J: -:J l ~' * 9 0) 

1', CaO)fi01' 7 1 I/ 7 7' ;:., A O)P~~ft;/J'');A!~ ~ti.* 

9o 1;J:~;:O)~ft0)**1'MM~A7v~7~7f~tt\l: 

~ :h.9 c, f§~0)1:ii~~t'nO)f.::d;'.::+tt1J: AT v ~i!Jt 
[.;-;:., 3 / m~i:, ti *-It A. 0 .:_O)~~'.::'.t, Caf J& IJ ~ 
< b>, t t.,< '.ti1~1H1:.7.7-v~i!1~t.;-;:.,3;.,;1J'~~6:tt. 

Q,~.0)1]\ ~ 1J:flfiiW 1.ib~;IJfiJ'!i IJ * 9 0 

Cg: AFC:±l:1:J3¥-~ffl~ /7/if 

7pin;IJ• 6 t±:l:tJ ~ti. 9~)J.llf§~ f GND.f\./\ 1 l"iA [., "t~' 

*90 :lt~fi1i,.t4.7µF1'9 0 Z:O)fi1i;1J'1J'~~'C, AFC:±l 

:tJ'.::8fl!lf§~;IJ'f~•a90)1', n:i:.- ~I:.- i-:·.1\.1,1.~mn 

~~~~~~$~~~0)~~;xw.:O)n\iafl!lm~~ 

J:-:i-r~~f? 't9.: a::tJ:•J, ~9i~.W7 Jv7l"IA f~ 

,tt.::~~c: li'iJ~O)JJi~;IJfJJi:tt. -rt.,*"'* -r o * t.::, nli 

afl!lm~w;1;9c:, -tt1~~:±1~nw~~~t.,zt.,*? 

.:_Ct ii; IJ * 9 o ;: O)~~'.:: l.tl'iiJ~ [., l ~' 9 '.:: t ;/J> ;/)> :b 

6 t' ~ .1-71;., ?'t.f1;)) ~ * 90)1'' iE'W> t.i:~il.llt±:l :t.J [.; 

-"''Jvm'!!J6 niJ: < 1J: •J *9 o 

R?:~.:i-71/?~~~~-#i: 

7pin-13pinr .. i,.::f;J-1Ja t.,, ~ .:i -71 :.-?';/lF~t:AFc~a 

f~~99.:cb'1'~*9o f?~Uf, Z:O)fjf1J,~< [., 

"t ~' ~ * 9 c, ~ .:i -7 1 ;., ?~:!~U.tJb:;IJ'IJ, AFC~· 

t.t1j\ ~ ( 1;J: I)* 9 (Fig.19~!m)o 

C10: i*IJSB~~1t~i~J\1 JtA~ /7'/if 

Ra : 11';., l:::0 
/ ?tftm 

IFTO) 1 ;.}(:fl1JLC:~HIJ1t~~n,.::s1. '"l, 1;., l:::0 - :$!/A 

1;j1i~ 11'/ 7 [.,"ti.'* 9 0 ;:O)f~~/j\ ~ < 9 Qt' ~~ 

~nO)QO)fl;!Jf1J'~ < 1J:9t.::d;, flH~b'fftTL,*9o .: 

O)~~t±:l:t.JO)~·~~~~tl.*9~ ~~t±:l:tJ~i>t~[., 

* 9 o * f.::, flj~~O)ff.tT'.:: J: IJ ~ .:i. -7 1 / ?tft#i:~ ii; 

*'H'~ < L,*9C:,11pin?::t- Ff§~v-"''Jt-O)fftT 

'.:: J: -:i "t, ~9i .A 1:J P~ 1' ;t; 9 '.:: t ;IJ• fJ• ti 6 t', 14p in ~ .:i -

~t±:l:t.J,.::DC~ff;/J~·t±:lz [.,*~', ~fl!it±:l:tJftJilff[.,"t [., 

* L' * 90)1').i:@':;IJf~,~1'9 o 

Rg: ~;r;., t:::.-?tft#i: 

IFTO) 2;.}(:ffllJLC:~HIJ~~~n,.::s~'"l1 / l:::0 -:$1'/A1;j 

1i ~ :$1/7 [., l ~' * 9 o 2 /}(: ~ 1JvO)1 / l:::0 

- /}.'/A '.t 

~il.llft£.::M t., -r 1 ;.}(: ~ 1 '" t:J2!1;j1i t ~ t., * 90)1', m 
1~ffl '.:: 1J: 9 ~ 1 Jv '.::M t., Z, .: O)fl '.:: '.t-S-"'1 ~ilfili b' .. ff. 

:ff[.,*9o 

L 2, L3, C11, C12 : IFT 

~il.llt±:l:tJO)~JJ. c:, ~il.llt±:l:tJ'll!:m.t, .:O)? ::t - 1''77,., 

~il.ll~ 1 JvO)O,.::J:-:i -r1~ c: 1i, ci~*-:i T~':l:9 o ~ 1 

Jt-O)QO)fjf*~ ( 99 C~)J.llt±:l:t.J'll!;fft.i*~ ( fJ:IJ * 
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'"ttf, ~JJ.0)~1MUHf, 0$:1~MifttC::tL:~1tt.,:1:9o 

L,~W-::iTtt~~#~[.,~1f/~/?mm~~-::iTil~ 

fJ,-QO)fjfiL:~~:l£9 ~1-:,~IJ>'if.:, IJ :I: 9 o 

L1: ~:j<§$ 

9pinO)IF:f-t' 1J 7'f~{5-f A.tJ [.,, fO)fJH§f90°:.o t

l.,f.:? :t- F1~{5-C: t.,z, ?;t- 1''57-t'~)J.lllEllltr":±l 

tJ [., n' :I: 9 0 IFAmp:±l tJ ;I)>? ~~:f-,., IJ 7' f JllUJ :±I 
[., -r c \:I: 90)c•' IFAmp;IJ>"::f~:li:: fJ,-~.g.L: (;! :;,-J(, F fJ:. 

c 0) 51~ ;IJf i.Jl,~ 1' 9 0 

C13: iii./ii!t'11t~.A::J/-T'/-ff 

L 4 : ~im! 7 =i - ? :::i 1 JL-

• IEll&O)illJl 

(1) 12pinL:1Jn-*.~~l.±li, 6-12VC::ltc'~S:~lm1'fieffl 

9~C:: (:1J>'1'8:1:9o 6V:l:-c'li, l*lf!BO)~'.l£1t~im!1J~·1;JJ 

c' Tc':!: 90)c·ICl*!f!Bli ~mt89L:~:li::L: fJ:. -::i Tc' :I: 9 o 

t.: t;: VilmtATII: Ii, ~)Ji:±l fJO) S * 1J - ·:]'1J~·6.5-7.0Vf;f 

ili1'?~7/L,T(~~~. C::O)#iliO)~im!~S:~T1' 

Ii, ~)Ji:±l1JO);JIF.1if1i1:i~:li::L:t~? nfJ:. < fJ:. ~ C:: C:: IJ~·if.:, 

IJ:I: 9 o 

(2) ~)J.ll:±l tJ (//'()(, 

~i!i:±ltJ v-"JL-li, Jitfflm~1:~ t., n '~1H-tLt'.l£~0)~ 

15-, IFT:::i 1 JL-O)w..!~L;::~ IJ r-:J300mV (100% MOD) IJ>'t~ 

?n:l:9o 

~)Ji:±l tJ v -"JL- Ii, 1H'1"1tf!B~O)? "5 IFT 1IX:::i1 JL-0) "i' 

/ ~/ ?t!.tmfii, 5pin-GNDra90) ~ .:z. -71/1·~:ki~ 

~-w..l~t!.tmfifiL: ~ -::i ZR1t [.,:I: 9 o 

(3J•a 
ii°*'ihf'FHiJO)S/NLir-:J80dBf~Jl (100% MOD) (: 9 ('ti. t.: 

fiif~ t.,n':l:9 o· §§A.tJaif, iU~HiJL:slt~.11 .A"v-" 

JL-Li, './71-~.:i.-71/?L:~-::i-r, 13i:a1:n:li::-r8:1: 

9o 

(4)~$ 

11pin-13pinO)ll'iJ~::J1 J(, f~~ [., -r' ii~ fJ:. s*~iftt f 

:±19 C:: (: L: ~I) .!till'iJ~O)~.gt-J0.3% (100% MOD) ,flll'iJ 

~O)~.g.*10.1%(100% MOD) IJ~·t~? ti. :I: 9 0 

(5) :±I tJ ~mt v "'')(, 
~)Ji:±ltJ v-"''JL-IJ"~:kL:fJ:.~ ~? L:::i 1 JL-f~~ [., :!: T 

C::, :±ltJ~mtv-"JL-li, 13pin VretC::LiU:'ll'il~f:il.0)*14.8V 

(:fJ:.1) :1:9 0 

(6) A tJ IJ ~ ") T 1 / 1· i! /A 

'./ 7 I-~ .:z. -7 1 /? f •11ik ~ti. Tc' .Q ~.g.1: Ii, 16pin

GNDra90)AGC:±ltJA7iiit!.tml:~ -::i Z, J...tJIJ ~ "JT1 / 

?i!/.Afft'.l£9.QC::C::W"t:'8:1:9o ~-*.~C::O)mmf 

1j\ ~ ( [., ""( c' 8 :I: 9 (:, J...tJ IJ ~ ·:; j- 1 /? i! /.A Li~ I) 

N ""'""'-r---. o.s 
i-..... ~ \ \ 04+---+--+--+-~ 1'--,Kl\ . 

I 
> 

~ ~.2 +---+--+--+--I 

~ 10.5 10.6 10.7 ~r-... 10.8 10. 

~ I--+-+-+-~- 0.2 \ ~ 

~ :0.4~ 
f--.ji--+-4~

1
-o. s 

5i.ll 1K!l 3.9
1
Kn 

CARRIER FREQUENCY: f,N (MHz) 

~A.tJru"c~fi[.,:1:9o'./7l-~.:z.-71/?i•11ik~ 

nfJ:. c ,~.g.L;:: Ii, ICO)Yi/i-=f A tJ vl'\'JL-1'ii°*'25 dB µVO)}... 

tJ IJ ~ ·:; T 1 / ? i! / A (: fJ:. -::i -r c \ :I: 9 0 

(7) AFC 

AFCO);JIF•.:~Hf m\\Jl Ii, IFT ::i 1JL-0) If 1 / (::, 7pin-

13pinra90) ~ .:z. - 7 1 :..- ?;m;•~~t!.tm 1: ~ -::i -r R1t t., :I: 

9o 

IFT::i 1JL-O)lf1 /Ii, 1f / ~ / ?t!.tm 1'~~1' 8 :I: T IJ", 
:::i1 JL-O)lf1 /Ii, ~ii.ll:±lfJvl'\'JL-C:~$0)IDl!l~f::E:I:~~ 

:lE t.,, AFCO)•tt1i 7pin-13pin t!.tmfific·ID!J~97.>1JtJ"~ 

~ 1'9 o 7pin-13pin ra9t!.tmfii (:, AFC:±l tJ O)~f*i liFig.19 

L:~T ~? "IJ:.~1*i C:: fJ:. I) :I: 9 o C:: O)Jftmfiil:~ -::i T AFC 

•tttIDl!l~9.QC::8~~. ll'ilaif~~.:z.-7-1:..-?;m;•tR 

1t t., :I: T0)1'ii~1J"1.Jl,~1'9 o 

.A 1 ·:; 7 0) ON/OFF L: ~ -::i T AFC f -l~H~U .Q ~.g 1: Ii, 

ONHiJO)<fti[,,~)Ji~I: s It .Q DC v-"JL- (:: OFFH;fO)FE AFC 

A. tJYi!i-TL: IJ' IJ> .Q DC v"''JL- f ll'il-1:~~'.li:: [.,Zs ( &,~IJ" 

if.:, IJ :!: T 0 7pinAFC:±l tJ lill'il~nif13pin V retC Li L!ll'il~f:il. 

(: fJ:. .Q ~? l:~~:li:: [.,Tc' :I: 90) ""(:', AFC OFFHifL: Ii V ref 

Yi/i-TO)DC v-"JL-IJ~·FEO)AFCA.tJYi/i-TI: IJ> IJ> .Q ~? 1: .A 

1·:;7191NHt1iiP.lt L, T < t;: ~ c 'o 

:I: t.:, AFC OFFHiJl;:?pin f :;f-//0) :I: :I: L: [.,Ts 8 :I: 9 

t, ~i!i:±ltJ v"''JL-, :±1tJ~$0)~iliJi~c;m;•O)<ft1L,~ 

)Ji~IJf-i:I{ [., fJ:. ( fJ:. .QC::(: ;IJf if.:, IJ :I: 9 0 C:: O)~.g.1;: Li, 

AFC OFFaifl:, FE AFCA.tJYlr;-TO)J...tJ 1 / ~-11/ .AL: 

:j<§~9 .Q A7iii1J>'7pin-GNDra9L:f-t1Jn ~ tl..Q ~? L:IEIJltrH1ii 

P.Jt [., T ( f;: ~ C 'o 
(B)AGC 

16pin AGC:±ltJ Ii, ~l.HUU\10) :±I tJm-T (: fJ:. -::i -r c \:I: 

90)1'A7iii•#W~~.Q, RiJ.Jt~C::~cfJ:.<, 1*!$1'B 

:lE ~ nt.:~:li:: fJ:. :±I tJ tJ":±l n' :I: 9 o<ftA.tJ v-"JL-J.:,,ff 1' Ii, 

ii°*'3.8VO)DC:±ltJ (: IJ'-::i Tc':!: 9 0 FEL:AGCf IJ•lt .Q ~ 
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'@-(: (;t, 7 1Jv9 (:ct -:i Z, ~mt~ f 0)1t!JO)AC/i.lrn· Hi 
~(:il;f<~'l S ( 1Q,~;lf&; I) ;1:9 0 

(9) ~ .1 - j- 1 / /f 

~.:i-7-1/?~. mtA9.Q~·~mt~ct-:i-r, ~-WR 

1t9 .Q;f-.::< t- J7 / 7" C::ifilJ•~mtH~.Q t.:<lbO) ~ .:i -7-1 / 

·'.itf:l:tJ[E]~(:ct IJmJ;X l.,H';i:9 o 

*'A t- )7 / ")"(;!:, 6pin:IJ> G mtA 9 .QifjlJ1ilJ~mt:IJf~:IJa9 .Qt 

f O)flj~~;lfflf"f9 .Q ~f-;f, IJ .1-.b,J7/7"7!, )~·•O)a 

*fifi(;t5pin-GNDra9fff}jt(: ct IH1*::JE I_,* 9 0 ;:_ 0) t ~'Fig. 

1 a':ff-9 ct?'=· tffttfUf* ~ ~ q~a*••• ti*~ < 

"'I) ;1:9 0 ;l:t.:::..(f) t ~' ~i.ltt±l:tJ [//'.:'Jf,t,l'i]f~O)Rft:IJ' 

'.± t; * 90)7!):Ut:IJf~,~7!9 o 

6pin (;t fJJ 1'F Pi¥, Ji (f v F t "' J ls I) ifjljfjjJ ~mt (;t 14pin 

~ .:i-7-1/?t±l:tJ~EEt14pin-6pinra9tfftt7!i::R:* IJ * 

9 o 1_, t.: tJ'. -:i -r, 14pin-6pinr .. 9tffttfifi f R ;t .Q t ~ .:i - 7- 1 

/?t±l:tJ~EE~Mmi_,~~-~mtM#Rb.Q~<lb. ~.:i-

7-1/?iJJl•:llO)~~#Rb.Q::..t~"'ij*9a m;t~;:_ 

O)fffttfiH1J,~<9.QC::, ~i!!c(;t*~<"''J;i:9o ;:_O)fff 

ttfifi(:ct .Q ~ .:i -7-1 >~iiJJl•:llO)~i!!c~JU,Hfi"'J ~'@-. 

fff}jtfjfi f d5 ;!: I)*~ ( [., ;!: 9 t, ~ .:i -7- 1 / ~t'tfj:tJ~EE 

tfa*t"'-:i-rti, ~ .:i-7-1 >'.ia*1~••n'·f~Gn"' 

("'IJ;l:9o 

e JiCiJijf§lJ/ Application Example 

10on 

Fig.20 

~ .:i -7-1 / ?"t±l:1:J~EE(;t,~~Pi¥ ~ .:i -7-1 / ?t±l:tJ t, 
99A:1:JPi¥ ~ .:i-7-1 /?"t:l:l:1:J f0R[E]~7!'@-.6X L,, 14pin:IJ• 

Gt±l:tJ l.,H';i:9o 

~~Pi¥~ ::i - j- 1/7· tfj :1:J (;t, ~~Pi¥AFCtfj :1:J tf±VF.t.:J 

_t(:"'.Q C::, ¥$~EE!:M l..,Z AFCtfj:tJ fVF7! 7 5 /7" 

9.Q C::l'iJPi¥(:fO)VFf~tfj 1_,z, ~ .:i-7-1 /?"t±J:tJ f 

~$4.7V;!: 7!51~_ttf;!:9 o ;:_ 0) ~ .:i -j- 1 / ?"0)0$~ 

(;t, AFCO)i$~C::l'il~CJ 1 Jvt, 7pin-13pin ra9fff}jtfifi 

z.·Rft L, * 9 tf, '11F~:::t~1*::JE i;t 7pin-13pin r .. 9tfftt 7!~1Jt§9 

.Q 1J:IJ''!(;;.$J, 7! 9 (Fig.21 ~@-)o 

99A1JlliJ ~ .1-j-1/?O)f#1'1(;t,16pin-GNDra9AGCtfj1J 

aMtffttt, 1spin-GNor,.9~7·:r1vv/'\'Jv;< -9aMtff 

ttt7!8'.JEL,;1:9o9"'b;AGCt:l:l:1:JaMfiltt7!~.:i-

7 1 / ?'fm~A:tJ v/'\"Jv0)~1*::JE, ~? :t-Jv v"·;,, ;< - 9 a 

Mfiltt7!A1lm~M~::i-7-1/?i1Jl•:fl:O)~~(f)8'.J:Ef 

fi~'*9o AGCt:l:l:tJaMtff}it(;t, fO)fifif 1J'~ < l..,Z~' 

~ ;i: 9 t ~ .:i -7 1 / ?"fm~A :1:J v/'\"Jv(;t~~A:1:J1l1Ji:f~fi 

l.,Z~'~*9o 

* t.: ~ 7·:r ;i.. v-"Jv ;< - 9 aMtfftt(;t f O)fifi f 1J' ~ < 1_, -r 

~' ~ ;i: 9 t, A:1:J1~~M ~ .:i -71 / ?i~·:llO)~i!!c:IJf~ 

1:Ja9 .Q ct? '=~!l ~ n * 9 o 

INPUT Vee 
' 4 

MPX-IC 
BA1350 

9 
~/l-D-Jl- GNO 

1J 
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• 11itr1~!M'ttllll•/Electrical Characteristic Curves 

500 

¥ 400 
~ 
s: 
CD 

:JO 300 
f-
0 

+-

\ 

~ 

If IN=lkHz 100%M00 

J ] Vo 
MUTE OF~~i---t~-4-._......,. ...... --1---1--1--< 

! -20 ~10=K~:t~=it5i""'\:lv1Q11-r-1-r-1 
I~ 

100".....-J.7 ~ 

~ z 200 
"' CD 

[\ 
['\ 

1' 
100 r:::::... 

0 
lK 2K 5K lOK 20K 50K lOOK 

-BO'---'---.l.-.J_-1...---..JL_...l--L-L---L-' 
-20 20 40 60 BO 

RESISTOR: R7- 13 (!l) INPUT LEVEL:V'N ( dBµV) 

hN= lkHz 100%MOD 

~ 20 

w 
"' z 
0 .. 

40 "' w a: 
~ .. 
f-

" 0 60 

~~ 
f---+--+-+t5K ~ 

>---+--+-+--+----<-+--+b,._-"<+ - NOISE 

~ 
~~ i-

-60 \--+-1--+-+-i_:_+:""'f..~J-~-NOISE 

BOL--'----'---'---'-----''---'--'--~~~ -BO L--'--.l.-.J_-1...---..J--'--L-L---L-' 
-20 20 40 60 BO -20 20 40 60 80 

INPUT LEVEL: VIN ( dBµV) INPUT LEVEL: V'N ( dBµV) 

f1N=lKHz 100%MOO 

-00'--'---'---'---'--'---'--'--L---'-~ 
-20 20 40 60 BO 

INPUT LEVEL: V1N ( dBµY) 
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l---.----r------~~"0·,,,.,·_6_8 _________ ,______ - . _--fv:I 
c, ~ 

AFC 

GND 

0 

IN 

R, 330 

1-71' SFE 10.7MA 

R, 
lOOK 

0.01/1 

15 

I IFTl 
L----r - - _....1 ' 

IFT2~-8J R ~ lC 
R, R"27K 22~1 T30~ 

C,!> + lOK C,. 
4.7." ~1 

Fig.26 BA4110Jitffl;jf- t<Jl:l)~~CT11 

RDNID 
BA4110 

naNm 

c .. 4. 7/1 

01 ~ _,_ - 7' 1 ;, -:iOFF!lllil6'f 

02 ~-'- -j' {;, ?ifj:IJJ:l6'f 

IFT-1 IFT-2 

:.:\ ~ :90216-000-001- 0213-713-026 

0 SM 

0 AGC 

0 GND 

O Vee 

l!H ~ i-71 ;,-:iOFFJ!lli/i'T 
02 ~i-71:--?'t!J:IJllH 
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1030 

RDNRI 
AFC 

BA4110 

GND 

Fig.28 BA4110Jitffl>lf- t'"il!IJ'.JELlil 

9o'--_~2-0--~,0-+-0--110-2~0--+30-40~5~0--160-7~0--+80--190 

IF INPUT LEVEL: VIN ( dBµV) 

ftDNIR 

BA4110 

9VDC. 

MUTE 

y_ 

* 1 ~ .:i-7-1' /1" OFF ffl(/)9'1if-C' 
GND ':)'il:T I:~ .:i- ~OFF l:t.i:•J:l'"t, 

lcc~9V 1 

r--+---+---+--1-+---+---+--+-- f1N = 10. 7M Hz 

f--t---+--+--1-+--+---+--+- fm=400Hz 

-20-10 0 10 20 30 40 50 60 70 80 90 
IF INPUT LEVEL: V1N ( dBµ V) 
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• i'lJDJ:.O)):t;t 

(1) fil!JflJ:.O)):i:@; 

~;mt±li'JO) S*1il'ttUHU9.Q~il. 14pin-6pinr .. i0)71 

Jt-:$1Pi¥'.lEM:,:J:-:iT, .A 1-/:J I* i...--:$10)~i§.15-ai¥0) 
~ .:i -71/1'~~1H:1¥ffl ~:It TI_, t? f.:: d.>, .A 1 -/i§ 

;15-'::M/iD U.:: S*1il'ttt±l:1J fJ~·~~ S :It f.t < f.t IJ* 9 0 Z:..O)f.:: 

&l>~imt±li'JO) S*1il'ttHUIU ~ tt.Q~i;-': ,;!:, 6pinf GND 

~-l.,~.A~7//0)~.:i-71/1'~ftf~71_,zs< 

~,~fJ~·i!1> I) t To 

(2) ~i!i\71 Jl-:$1 

BA4110,;1:, ~~'fiJ~f t -:i t.::7 //f I*!~ vn'.Q0)1' 

1ii!i\71 /fit l.,Tilri$.l!'.7 //'\'!', FEC:jl5nfll~,:~i;- I_, t.t 
~ 'J:? ';:I_, Ts ( ~,~tfil1> I) t 9 0 Z:.O)f.:: d.>~~f.t1:i$.';t 

~i!i\71/,:LCC1)71Jv:$1f:i..A9.QZ:.C:1'9 0 CR71 

Jv :$1 f :i..A ~ :11..Q~i;-': ,;1:, ~i!j\O) FD·:; /':):t:@;9 .Q~, 

~fJ~'d1>1Jt9 0 

(3) /'J / ~~~&l!c~~J:.0)5:t~ 

BA4110,;t, i!!c**J:.0)1±1:i,:J: -:i TR~f EZ:. l.,f.:: IJ, 1il'tt 

0)~1tfttJ.( Z:(:tfd1>1J t9 0 R~';:-:>~'T';l:1;\',;:GND7 

1 /O)J~IW::k~ <, t±l:1J1§.15-~mt1l.A:1J§BC: iJ ·:; /Jv i_,f.t 

~ 'J: ') /j:/~:$1-/,;:9 .Q1.Jl,~t.J''i11> IJ*9 0 tf.::, ~~)mO)f§ 

.15-71 /':-::>~' T ';!: 71/tJfb-::>1 / t:0
- ~·/.A';: J: IJ, 

NJff.t~$1i\'tttJf~~ s ttt.t fJ1 -:i t.:: I)' fl5)~,'i\i.1'0)1~1i0)-f 

ttWR~9.QZ:C:Wi!1>.Q0)1', Z:.:h.SO)~-F**•m.15-7 

1/,;t, 1'~.Qt.:LH.ff< l.,Ts<~'~fJ~·il1>1Jt90 

t.t s~~C: !_, T, Fig.27,;:JiDffl;f-'- Fl~:$! - /~U f;if-1_, T 

~'t9o 
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BA4230AF 1.SV FM/ AM-IF ~.A 7.b.IC 
1.SV FM/AM-IF Sytem IC 

BA4230AFt.t, 1.5Viz ·y I- J'!H:X<J"Jit l.d.: FM/ AM-IF -;,t :A 7 

1'1CT9 o 

FMtlBt.t, ;~Uhr ~ .. --:11:J: .Q IFJ7 //@li§, ~7.J'vJ\7 / 

:AM?~ - i-;·77 t'~iBl:@iltr:&tf99.A:fJIF ~ .:r. - 1-@li§t.J• 

Gm.fiX ~ ti:n' * 9 o 

AMtlBt;t, ,F,ij$~:1.i@li§, ~j·Ji,1\7 / :Aru! ~ :t--tt!Eli~, 

IFJ7/7'@iltr, ~iBl:IEliltr:&tfAGC@i§t.J• Gm.fiX~ ti. Tl.'°* 

"to 
Z:<T.>li t.J•I:, FM/AM<T.>7 .:r. -.=./·~,.~~ff], LED 1'"71 

1\@i§f r*Jjl [.., n' * 9 o 

The BA4230AF is an FM/AM-IF system IC usable for 
1.5V FM/ AM set. 

·~:Ill: 
1) i~ii~i¥111: iln 1'." 1,' .Q (0.9V°* Tihi'Fi'illl~o ttt~iiEE 

1.0V-2.0V)0 

~2-~<T.>ili:h~TfM-:i"lsij, FM<T.>~00T00~~7 

i:l /j" 1/1:s It .QAFCl:~;f JitT:· 8 7.>o 

~FM~.:r.-71/?~Rfr*J.L,, 7.:r.-.=./?~<T.>,F,ij 

~/1X•~.A:h•<T.>/1Xfff~T87.>o 

4) FM<T.>{ifili;lt.t 7 ~ - F77 i71Elli§fj*ffl [.., n '7.>o 

5) AM<T.> OSC@l!fr, MIX@ l!fr, ~)B/:@llfr f i1'J jl [.., L \,' 

7.>o 

6) AMW.ffl<T.>i:l-/":A 71 i'v1Z~Tf~lt1'."1,'7.>o 

7) FM/AM<T.>J\/ Fm~~t;t, DCilEE<T.>ON/OFFTfi? 

Z: C:. t.i~·T "i5 7.> o 

8) FM/AMili:h t.J~ 1~Tili:h1:t.i: -:i 1'." s IJ, :A 1"J7 f.i: [.., 

TMPX~t:~tiJ\:T 8 .Q o 

9) FM/AM<T.>7 .:r. -.=./?~~ff] 1''71 J\ f i1'Jil [.., 1'." s 
IJ, FM~)._:tJ~lifil]'E / 7 J'vt.J~'i'iJR1" <Iii 7.> o 

10) 1.5V FM 7 i:l / I- I / F IC BA4408F, 1.5V FM :A 7 

v::t"'<' J'v7 7'v 7-ttlC BA1362F C:. J: < ijj.g-9 7.>o 

• lftifi 

1.5V~·;.i F*/Hi-Fi:A7v::t 

• 9Hf~"tj"~~/Dimensions (Unit: mm) 

e Features 

1) Superb reduced power characteristic (Workable 
down to 0.9V. Recommended voltage range is 
1.0V~2.0V). 

2) Provided with 2 system output terminals, and usable 
for AFCs of upper and lower sides heterodynes of 
FM. 

3) Built-in with FM muting function, enabling to reduce 
tuning noise b.etween stations and noise at weak 
input 

4) The FM demodulation employs quadrature system. 
5) Built-in with AM OSC circuit, MIX circuit and detec

tion circuit 
6) Provided with a low-pass filter exclusive for FM. 
7) FM/ AM band can be switched by ON/OFF of the DC 

voltage. 
8) FM/AM outputs are of one terminal type, enabling to 

be connected to MPX without a switch. 
9) Built-in with a FM/AM tuning display driver, and FM 

weak input forced monaural is possible. 
10) Well matched to the BA4408F (1.5V FM front end IC) 

and the BA 1362F (1.5V FM stereo multiplexer IC). 

• Applications 

1.5V headphone Hi-Fi stereo sets 

1032 naNrn 
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BA4230AF 

• ~Mi!::k~~ /Absolute Maximum Ratings (Ta =25°C) 

Parameter Symbol Limits Unit 

~iii1\~II Vee (Max.) 2.5 v 
~~ti!~ pd 500* mW 

11.Jf"F)~lf.~llil Topr -25-75 'C I 
1Jill'f )~lf.~llil Tstg -55-125 'C 

• lt~llJfj:*f-l: 
/Recommended Operating Conditions (Ta=25t ) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.0 1.25 2.0 V 

• -~~~tt 
/FM Electrical Characteristics(Ta=25t, Vcc=1.25V, f1N=10.7MHz, fm=400Hz, M=22.5kHz, ViN=100dB µV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

~i~~n~~ilif la - 7 8.5 mA MUTE OFF, ~J..:IJ 

~)J.li:±l:IJ Vo 40 55 70 mVrms V1N =100dBµV 

~~i/il)J.li~$ THO - 0.2 0.6 % V1N =100dB µV 

i~~mu!t.1:1: SIN 56 60 - dB V1N =100dBµV 

-3dB IJ ~ T 1 /?"~If. V1N(lim I 33 36 39 dBµV VouT =-3dB 

7;.,:;f:;t;.,~lf. VL 41 46 51 dBµV IL =lmA 

~ .:i- t-:;t7~1f. VM 50 54 58 dBµV -
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• il~f.J!fiftt/AM Electrical Characteristics (f1N=1000kHz, fm=400Hz, MOD=30%, V1N=74dB µ V) 

Parameter Symbol 

~fg~1imt lo 

~iltl±\71 Vo 

:i::~iiMilt~$ THO 

fg-~M-*l:t S/N 

ra\\Jt s 
7//::t/ra\\Jt VL 

• iJlg~IBll&~/Test Circuit 

• Jit;ffl~J/Application Example 

1034 

AM ANT 

2 6 9 3 4 
1 FM FRONT END l 1 

BA4408F 

8 

Min. Typ. 

- 5.5 

35 45 

- 1.0 

44 48 

10 15 

14 18 

Max. Unit Conditions 

7.5 mA ~A.71 

55 mVrms V1N=74dBµV 

2.0 % V1N=74dBµV 

- dB V1N=74dBµV 

- dBµV V1N=10dBµV 

22 dBµV IL=1mA 

AM/FM 

750 

T, AM OSC 4177-216 
T, AM IFT 4175-352 
T3 FM DET 4176-208 
CF, AM CERAMIC FILTER (PFB455J MURATA) 

FM 
AM 

1o.022µF 
0.47µF 

+ 

1.5V 

+ 
100µF 

10µF 

T, : AM OSC 4117-216 (SUMIDA) 
T, : AM IFT 4175c352 (SUMIDA) 
T, : FM DET 4176-208 (SUMIDA) 

RDNnl 

~6''-"--!..A--<> 
i.....;~..;....:;c...;,.'-.-~....;.~ ;J;.~ 

g 

CF,, CF, : FM SFE10.7MA5 (MURATA) 
CF, : AM PFB455J (MURATA) 
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• llJfF~l!IJ 

(1) FM/ AM7' / 7" 

IF7' //ti, iHb7' / /C'fJ;Ji.lt ~ tL l" S IJ, .A1:J 1 / ~·-

1i' / ;;q: -tz 7 ~ "J? 7 1 JL- 1Z t:::Jl15- ~it.Qt.: 61.l, FMC' Ii 

it-)3000, AMC' tH~2kO t:::~)t<E: ~:tin';!:: 9 o 

;!:: t.:, FM/ AMO)W~~ tHD~7' / /O)~)MO)ON/OFFC' 

fi-:il"\.';l:i"o 

300!1 

Fig.3 

(2) FM.)J:ll!EJMJ.iZlft:l:l:1J@M 

FM••@M~?~-~7~~··f~fflG, t:l:l:1Jfilm~ 

it."JSkQ Z.', ii1Ditt:l:l:1J~EE1iit-J0.6V(1VF) C'9 0 12pint:l:l:1J 

Ii~ .::i. - I- tl~~C', 13pint:l:I :1J ti~ .::i. - I- fi~~z.·9 o 

;!: t.:, AMO)t:l:I :1J Ii 13pinfJ• 6 O)ht:l:I ~:ti;!: 9 0 

(3) FM~ .::i.- t-@l!3 

QUADRATURE 
DET 

Fig.4 

FM~ .::i.- t-@Jl31i, FM IFv«JL-0)*~ ~l:::JitL;Z, t:l:I 

:1Jt!lm f ON/OFF G, IF v«'JL- fJ~·1j\ ~ \,' t ~ 1::: ;:1- - 7 1 

:;1-t:l:l:1JtJfj.IJt~9.QJ::?1:::1'11~ * 9 0 

;J::t.:, 14pinfGNDl:::~t-1!!97a> t ~ .::i.-71 /?f0FF9 

.Q ;:: t fJ~'C' ~ * 9 0 

FM IF" 
13 _¥ OllT 

Fig.5 

~AM~-~~@MJ.iZlf~~-lf@M 

AM~flB~~@ll31i, *'ih@MNJ;JJ.lt~:ttl\.';l:9o ~~ 

:::i 1 JL- t ICO)fl!-1!! ti, ~~:::i 1 JL-0) 2 ~X1lH AM Vee t 
1pinO)ra91:::J:lli.AG;J:9 o 

AM~ qo.-lj"@Jl31i :$i'::7'JL-1\7 / ;;zl,MI ft*ffl G, ANTfJ1 60) 

.A :1J Ii ::J /7/-lf ('3pinl:::.A :1J G, ~ qo.-!f t:l:I :1J ti IFTt::: J:: 

IJ 4pinfJ> 6 t:l:l1:J G ;!: 9 o 

AM ANT 

AM Vee 

Fig.6 

(5) AM.)&'.@Jl3J.iZtfAGC@Jl3 

AM••@Jl3~, •iJJ@Jl3C'mJJ.lt~:tt, ••t:1:1:1J~~-· 
m1kQ c15pinO))'~f;J-Lt:::i /7/-lfl:::J::-:iZ 1\1 tJ "JI-~ 

:f't;J:"to 

/\ 1 tJ ·:; 1- ~ :ttt.:•)&:t:l:I :1J Ii, AF7';., /HIZ 13pinfJ' 6 

t:l:I :1J ~:ti;!: 9 0 (~ S, AM~)&'.t:l:l:1J Ii 12pinfJ> 6 lit:l:l:1J ~ 

:f't ;!: it /t,o) 

;J::t.:, •)&:t:l:l:1JO)DCv-"''JL-O)*~~t:::J::IJ, ~qo.-lj"@Jl3, 

IF7' / /L:::AGCf fJ1 lt ""(1,' ;!: 9 o 

0.022µi;);: 

100k0 

13 
AF AMP AF OUT 

AGC AMP MIX, IF AMP 

16 
+ 

22µF 

Fig.7 
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(6) FM/ AM7- i -.::./ 'f~5F.lf.ILED F71 :i@l~§).,zrJf (]) 

lit.If.I@!~ 

FM/AM(})7- .:i -.::. / 1'~5FJf.1,;:LEDf F71 :7'9 .Q Z: c 
if1'~3:9 0 t~t~[,, Z:.(});1£\~';:';t, !iJIJ~~';:J:fJ2V!-:l 

~(})~~fmM9.Q~~Wil(,ij3:9o 

3: t~, 99.A 1JPi\'(})FM7- 7 I/~ .11 ;i,·· f ffi~9.Qt~11) ,;:, 

17pin f fl]ffl VrFM-x Jv7/ v ?-tt (BA1362F) H~IJIJIJ'E 

.I 7 Jv': 9 .Q;:: c tf1' ~ * 9 o 17pin:±l 1J ';: ':!~1 dB(}) t: 

AT IJ-;_, A jf~~wr ii(, fJ * 9 0 

• :::i 1 M±ti 

I~ Vo-2 
R 

FM DET 

AMDET 

Fig.8 

BA4230AF 

v. 
LED 

VCO 

AM Vee 

BA4230AF 

(1) FM IFT (10.7MHz) 4176-303 (P-SLG) (SUMIDA) (3) AM OSC(796kHz) 4177-216 (P-SLG) (SUMIDA) 

IC-nu=l-[4 CF 
Vcc~GND 

4 - 6 4 t 
3 - 2 1 lt 
2 -1 3t 

*.fH! 0.09UEW 
C=82pF 

0~40 

(2) FM DET(10.7MHz) 4176-208 (P-5LG) (SUMIDA) 

IC 
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::n 
IJJ 

04 

06 

1 - 3 13t 

*lH! 0.09UE.W 
C=lOOpF 

0~50 

Fig.9 

vc15f=t[4 1c 
GND~AMVcc 

6 - 4 8t 
1 - 3 1131 

**l! 0.05UEW 
L=250µH 

0~50 

(4) AM IFT(455kHz) 4175-352 (P-5LG) (SUMIDA) 

RD Nm 

6-4 26t IC ::u r4 CF 3-2 98t 
AM Vee 2-1 80t 

I Los GND 1.'H! 0.04UEW 

C=l80pF 

0~35 

10µF 0.022µF 

f + f22µF 

0.01µF 

--H-- J_D.01µF 
--H-
0. o 1 µ F T 

0.022µF1 I I T BA4230AF 
47pFl@J 0 ¥µF 

T ~~c f+1oµF --11-- o.022µF 
--1f--0.022µF 
@D 

--~ ~--
@D 

Fig.10 
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• -~~ttdb~/Electrical Characteristic Curves 

12 

10 
';;;' FM 
-5 
S! 

>-z 
UJ AM 0: 
0: 
::> 
0 

>-z 
UJ 
0 

"' !!! 
::> 
0 

0.5 1 1.5 2 2.5 
SUPPLY VOLTAGE: Vee (V) 

120 ,----,.---.,.-------~---~ 
' Vee~ 1.25V 1 f~10.7MHz 

100 -·-··--·+----+--+-MOD~400Hz T DEV~30% 

BO>------+--+ +-·1 _:~~F:_ 
~ 60 ---+--- ___ L _ __. + _ 

.?, 
E 
.J 

40 f----+---+--·+--+--- - --

20 ---t---·-r--~r---r--t----1 

()_50 -25 25 50 75 100 
AMBIENT TEMPERATURE: Ta('C) 

Vee~l.25V 
f~ 10.7MHz 

~ 5 ~~~=3~~Hz --1 

~ 
4 

l .(. V1F~OdBµV 
tc r---: I i I 

i · -:-t- :-Ht-! 2 I 1-1-
~ l --r--1-r-+-1-~ 

Cl_=50:----"::-::---.L.. _ _L __ L_ __ lc._ _ _J 

-25 25 50 75 100 
AMBIENT TEMPERATURE: Ta Cc I 

RDNRI 

BA4230AF 

120,---,---,--,---.,------~ 

f~l0.7MHz 

MOD~400Hz 

100 ··--+--r----+---~ -e;";:~~s 

I 

40r---r-...,,.r---+--+---+-.__j 

20t----+-·--+- - --+--r--

0 o:--~o~.5=---L--~1L.5,.--L2--2L.5 _ __J 

SUPPLY VOLTAGE: Vee (V) 

Fig.12 FM 1J 2: 71 /-1~Jl-~i.!ii•IH~tt 

I f~10 1.7MHz 
MOD=400Hz 

~ 5 ·-
DEV~30% 
V1N~BOdBµV 0 

I 
>-
z 
Q 4 
>-
0: 

~ 
"' i3 3 
Q 
z 
0 
::; 
0: 2 
<t 
I 
...) 

~ 

0 0 0.5 

Fig.14 

20 

.. .. 1 
I 

\. 

1 1.5 2 2.5 
SUPPLY VOLTAGE: Vee (V) 

0.5 1.5 2.5 
SUPPLY VOLTAGE: Vee (V) 
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120 
Veedi .25V 
f=10.7MHz 

100 ~~~=:~Hz_ 

~ 
" 0 
0 
> 
w 

"' ;::: 
.J 
0 
> 
>-
=> 
a_ 
>-
=> 
0 

80 

60 

40 

20 

0 
-50 

V1N=80d8µV 

-~ 0 & ~ ~ 100 
AMBIENT TEMPERATURE:Ta(°C) 

40...--~-------------. 

Vcc=125V 
f= 10.7MHz 

10 20 >----+---+----1 MOD= 400 Hz 
:g_ DEV=30% 
!:; MUTE ON 

>UJO Ot---+--+---....... [+--....... --..--; 
S+N 

~ -20t-----t---t---tt-t---t---t----t 

~ Ll--"" 
~ -40t----i."--+----+--+----+------f 

5 'l 

1038 

-60t------t-----+--+~__,.,--i-..=--i-----i 
N 

- 800~-......,2~0--40,__ __ 60.._ __ 8~0-""""'100..,,..._1~20 

~ 
Cl 

F= 
z 
0 

~ 
~ 
15 
0 z 
0 
::;; 
a: 
~ 
....! 

~ 

INPUT VOLTAGE: V"(dBµV) 

Fig.19 FM#iiditl:lf.J'l!iEE-.Af.J1ll:IHifti 
(MUTE ON) 

6 

5 

4 

3 

2 

1 

0 
0 

..... 

20 40 

Vee= 1.25V 
f= 10.7MHz 
V,.=80dBµV 
MOD=400Hz 

l! 
[Z 

--v 
60 80 100 120 

DEVIATION: DEV(kHz) 

Fig.21 FM~~~idi:lfi$- ~fl/lllf*~ti 

RDNrn 

40 

20 

0 
UJ 

~ j; -20 

>-
~ 
!::; -40 
0 

-60 

1.7 
./ 

BA4230AF 

Vee= 1.25V 
f= 10.7MHz 
MOD=400Hz 
DEF=30% 
MUTE OFF 

S+N 

"\ 
\ 

1'... 
N 

-80 
0 20 40 60 80 100 120 

INPUT VOLTAGE: V" (dBµV) 

~j8 FM~•tl:lt.J1ll:EE-.A1:J1ll:EE•tt 
(MUTE OFF) 

Vee=l .25V 
f=10.7MHz 

f----+---+---1---1- MO'o: 
20 FM400Hz30% 

~ 5 
a 
:c 
>-

6 4 
;::: 
a: 
0 
>-
<fl 
Ci 
0 z 
0 
::; 
a: 
<( 
:c 
.J 

g 1 
>-

AM lkHz30% 

20 40 60 80 100 120 
INPUT VOLTAGE: VIN (dBµV) 

Fig.20 FM AMt!PEE.l:l:-.Af.J~EE~if'l'i 

f=llOkHz 
MOD=400Hz 
DEV=30% 
V1N=80d8µV 

\ 1-- -+------

1 
0.5 1 1.5 2 2.5 

SUPPLY VOLTAGE: Vee (V) 
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~6 
0 
I 
f- 5 

z 
0 
i== 4 
a: 
0 
f
(/) 

Ci 3 
0 
z 
§ 2 
a: 
<( 
I 
_J 
<( 
f-g 0 

l""J 
-50 -25 0 

Vee= 1.25V 
f=lOOOkHz 
MOD=400Hz 
DEV=30% 
V,.=80dBµV 

25 50 75 100 

AMBIENT TEMPERATURE: Ta(C) 

60 Vee=1.25V 
f=1000kHz 

'> MOD=400Hz 
.§. 50 DEV =30% +----ti-__,.,..-+-+.----="4------t 
J V,.=80dBµ~ 

401-----b.o-"""'-+---+----l--t-----t 
w 
(!) 
<( 
f
_J 
0 
> 
f
::> 
Q_ 
f
::> 
0 

ii) 

301----+---+----+----t--+--~ 

20>1---+---+---+----1--+----t 

101----+---+----+----t--+--~ 

~~5~0--~2~5-~0':-------:2~5--,;5~0-~7~5=--~1700 
AMBIENT TEMPERATURE: Ta (°C) 

Fig.25 AM~i&'tB 1J'il!:EE - f.!ill1!li.ffil!i'.1i'itt 

Vee= 1.25V 

'.!2. 201----+---+----t 
f= 1000kHz 
MOD=400Hz 
DEV=30% 
R1N = 20kQ 

~ Ot---+---+~V"---+~---.~-S-+~N---l 

~ /_I 
~ -20 t---t-v-fr-1.:-N--+---+---+----l 

§ -401----+---+----l~----"~"""-+,..._I~::::::.:-~~~~ 
N 

-60i----+---+----t--+---t-----I 

- 8oo.,.......-~20--4~0--,.60,...--8•0---,...10~0--1~20 

INPUT VOLTAGE: V"(dBµV) 

F~27 AM~~t:l11J'il!:EE-A1J'il!:EEMtt 

RDNIR 

BA4230AF 

60 

> 50 
E 
5 
> 40 

w 
(!) 

;:: 30 
_J 
0 
> 
f- 20 
:::> 
Q_ 
f--

6 10 

0 0 0.5 

v 
t 
I 

f=lOOOkHz 
MOD=400Hz 

~ DEV=30% 
V,.=80dBµV 

1.5 2 2.5 

SUPPLY VOLTAGE: Vee(V) 

ii) 20 l----t---+----1 
'.!2. 
.... 
:> 

Vee=125V 

3 

~ 

f = 1000kHz 
MOD=400Hz 

DEV=30% 
RIN=500 ..L 

Ot----t---:;;;;;-t----1r--.,..--~<-:-:-:--l 

~ z S+N 

!-20~ ~ 
~ -40t---+---+"""';:::-j-:--+---t--:---I 5 ""1- ~· 

-601----+----+----t-=--+----+------I 

- 80 0~-~20'---4~0,.--~60--8~0---,...100.___1~20 

INPUT VOLTAGE: V,.(dBµV) 

Vee= 1.25V 
f= 1000kHz 
Mod freq 
400Hz 

z 1kHz 
~ 8 V"=80dBuV 
a: 

~ 61---+----t----+--Mo~ = 400~z-
~ I- y 
0 41---+---+---+---'J.;'+---+---I 

~ y~kHz 
~ 2 17.Y 
;:: -~'1=;:::::;:,;V'~ ................ I 
g o.___...___....__~ ____ ...__~ 

0 20 40 60 80 100 120 

MODULATION: MOD(%) 

Fig.28 AM~~Wlli&'lF:$-~jllJfi'itt 
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BA4236L 
BA4237L 

FM/AM-IF~ATAIO IC 
FM/ AM-IF System Amplifier 

BA4236L/BA4237L t;J:, FM :±lt.JO) S ~Mtt1f.t:JO).t:JO) 

~t.: f.i: 7a> J:? l.:~~tld.: FM/ AM-IF :/AT hffl IC 1'9 o 

FM l1!H;J:ji:IJJ 7" /:ti.: J: 7a> IF 7' / :flEJ~, ~ 7 Jv/\ 7 / 

AM?~-F77~M•IEl~~~~.A.1JIF~i-~IEI~ 

1J• Gm.SX~ :h. H':!:9 o 

:!: t.:, AM l1!HiJa\$~:1mlEI~, ~·j'Ji,1<:.7 /;\ff~~ ::\'--ij"IEJ 

~. IF 7' / :flEIJl~, M5.lt1El~~~ AGC IEl~1J· G,111.SX ~ :h. 

t\,':J:"to 

z:. 0) '~;I)• 1.: FM/ AM 0) 7 i - =-;., 1f LED t ,~.rr ~ -tt 7a> 

LED F71J\-\"':;f"-71 :;f°J" /:ff ijgj& L, n '* 9 o 

The BA4236L/BA4237L are FM/AM-IF system ICs de
signed so that S-shaped characteristic of FM output is 
respectively reverse. 

•%~ 

1) {il!ffl9 7a> AFC IEl~l.:Jit 15 T, FM :±l t.J 0) S ~1iltt i 

iE~O) 2 ~Hfl:1J• Gi~UR97a>Z:.t1f1' 8 7alo BA4236L t;J: 

-11JllJ"- 7i:t~1/1.:, BA4237L t;J:"""f1JllJ-" 7t:l~1/1.: 

MJit 1., n '7a> o 

2) IJJ1'F~jjj~fU-amw2. 7-12V t~"'o 

3) AMO)~giJ,.t.J1iltt (AGC) 1J~"f.:1,'l\.fdf:h.H'7a> (:/ 

~ / ~ AGC ~ffl)o 

4) FM99.A.:l:J~i-~IEl~fijgj&L,T1,'7a>t.:btl, lalraV 
1 ;\'-\"'~~aijO)-ij-1 F 1::0 

- ? i1lt~97a>Z:.t1Jf1' 8 7a> o 

Z:.O) ~ i - ~IEl~tHHlBA 1·.:i71' ON/OFF 1' 8 7alo 

5) FM/ AM ~filij~jf-ffl 1''71 /\ i ijgj& L, n' 7a> t.: bb, ~ 

ti LED i 1;!:\rf ~ -It 7a> Z:. t 1Jf1' 8 7a> o 

6) FM/ AM :±1t.J1J~· 1 YiiiT·:±l t.J 1.: f.i:-::> ts IJ, l;JJ:l~U A 1 

·y 7 f.i: Vl"IX~§t ( MPX ~) 1.:tl*11:1' 8 7a> o 

7) AM :W:fflO)j!Jj.Jt~~;Jtt~:lE:ffl~ilH·H~lt ts IJ, FM 

~~AM.i>O)sO)BnL,kl!J•~Mttitk-tt7a>Z:.t 

W1'87a>. Z:.:h.~J:ij, M~IEJ~A..O):ti*YCWB~~t.i: 

{> 0 

8) FM/ AM (});\ / H~J~ ~ t;J:, DC ~J±O) ON/OFF 1'1T 

? Z:. C:.1J~'1'87alo 

• ~ff~-;f"~~/Dimensions (Unit : mm) 

2.8±0.1 

01.0 

21.59±0.3 

1 3 5 7 9 11 13 15 17 
2.75±0.25 

~ 
2 4 6 8 10 1214 16 18 

•Features 

1 ) The S-shaped characteristic of FM output can be 
selected regularly or reversely according to the 
AFC circuit to be used. The BA4236L is for upper 
heterodyne, and the BA4237L is for lower heter
odyne. 

2) Wide range of working power supply voltage (2.7-
12V). 

3) Superb in strong input characteristic (AGC) of AM 
(employs shunt AGC). 

4) As it is built-in with FM weak input muting circuit, 
noise between stations and side peak at the de
tuned time can be reduced. This muting circuit can 
be switched ON/OFF by an external switch. 

5) As it is built-in with a display driver of FM/ AM tun
ings, LED can be lighted on directly. 

6) One terminal puts out both FM/ AM outputs, enabl
ing it to be connected to the following stage (for in
stance, MPX, etc.) without a switch. 

7) Provided with a frequency setting terminal exclusive 
use for AM. Accordingly independent frequency 
characteristics for. FM and AM can be obtained. As 
a result, its connection to the MPX circuit becomes 
sinple. 

8) FM/AM bands can be switched by means of 
ON/OFF switching of DC voltage. 
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•JDit 
FM/AM 7~::t:hi? ·;1 l
;J;-.4;(7v;t 

• /CJ ':I ? 111' 7 '77 .4/Block Diagram 

• ~XiB:*:i'.~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

-~·!±: Vee 16 

ff3Hl$1;; pd 550* 

tif');ii.Jl&llfl Topr -25-+75 

1*#i.B.Jl&llfl Tstg -55-+125 

•Applications 

FM/ AM radio cassette tape recorder 
Home stereo player 

Unit 

v 
mW 

·c 
·c 

• :tlt~lllfl:•f*/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit. Conditions 

Vee 2.7 6 12 v 

• -~~Mtt/FM Electrical Characteristics 

(Ta=25°C, Vcc=S.SV, V1N=100d8 µ v, f1N=10.7MHz, fm=1kHz, DEV=30%, t.1=±22.SkHz) 

Parameter Symbol Min. Typ. Max. Unit. Conditions 

1!M~~i!l¥~)lfl lo - 9 14 mA MUTE OFF 

~iltW:tJ VouT 70 100 130 mV -

~Mi~i.~{il[$ THO - 0.06 0.25 % -
f~~M*liltl: S/N 64 70 - dB -

RD Nm 

Tes Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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• ll~UY:J"ti/FM Electrical Characteristics 

(Ta=25°C, Vcc=5.5V, V1N=100dB µ v, f1N=10.7MHz, fm=1kHz, DEV=30%, t.f=±22.5kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

IJ ~ T 1 :,.. ? !r!lf. V1N(lim) 26 30 34 dBµV Vour=-3dB 

LED #.i.!KJ!r!lf. V1N(LED) 44 49 54 dBµV ILED=1mA 

111\.A.:IJIF.f~~ N -20 -30 - dB ~$J..1JIF.\'O) Vour (:O)Jt 

~UPB::.l:t NS 35 - - dB MUTE ON IF.\'O)jj]/3::.l:t 

• T!IUil~~ti/FM Electrical Characteristics 

(Ta=25°C, Vcc=5.5V, V1N=74dB µ v, f1N=1000kHz, fm=1kHz, MOD=30%) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

~il!l:±l:IJ Vo 70 110 140 mV -

~~Wlj))J!l~~ THO - 0.8 2.5 % -

1~~M~~.l:t S/N 44 52 - dB -

iil*lr!lf. V1N MAX 5 8 13 dBµV Vour=10mVrms 

LED ii\\!KJ!il\ilf. V1N(LED) 18 23 28 dBµV ILED=1mA 

• jjl~~l§l~~/Test Circuit 

1042 

50!1 

0.022 
µF 

r BA4236L/BA4237L 

Analizer OFF ON 
FMIF IN 

T,.:AM OSC 2157-2239-295(SUMIDA) CF, :AM CFM2-455B(TOKO) 
T, :AM IFT 2150"2173-157 (SUMIDA) 
T, :FM DET 2153-409-090 (SUMIDA) 

Fig.1 

naHm 

Tes Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Tes Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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• :::i1 M±tl 
(1) T1 : AM OSC 2157-2239-295 {SUMIDA) 

vc--f1[1-(4 10 

GND~e~ 
fig.2 

1-3100! 
4-6 71 

~~0.06UEW 
L=250µH 
0=80 

(2) T2 : AM IFT {455kHz) 2150-2173-157 {SUMIDA) 

;.~:~ct" 1~ 6 GND 

Fig.3 

6-4 261 
3-2 97t 
2-1 791 

;\!!~ 0.06UEW 
0= 180pF 
0=100±20% 

(3) T3 : FM DET (10.7kHz) 2153-409-090 {SUMIDA) 

IC 
1-3 12! 

::D 
o4 

;\!!~ 0.12UEW 
0= lOOpF 
0=105 

Vee l 06 

Fig.4 

• ffJILI:. G'.>):Ul 

(l)AM IF .A.1JY:ii-T (6pin) I: AM .F.li$~liG'.>'El.r\'!>fO) 

Mo.>/1XW.A.1J~n~c. ~DO)~~n~•·•~t 

ffl< ~hi.Jfi!i>•H:To 
Z. O)f;:. th, AM i? 7 ~ ·:;? 71Jv9 O)l±\1J c IF .A.1JY:ii-T 

(6pin) l.t:ffl;~~Jlg~\."~** vr < t=. ~\,\o 
(2) FM .)Bl:J 1 JL-O)J"-.A;f-1 / H.t, :±l1J$ GND .Xl.t 

Vee I: c -:i T < t=. ~ \,'o .A.1J$ GND 1: c ~ c~if&l:J:. 

•1 @nnf=-!''ti::lE'.1:~ ~ z. c tf ilii •1:i:T0 

(3) FM 0) S *•>.8l~1if .A 1- -p:) I;;'(- v - 9 \."lll.)J!gT 

~~~l.t, ~_:i_-71/?fOFFl:L.T<t=.~1,'o ~_:i_ 

-71/7fONG'.>:/*lm\."ftilliJffi?c, ~_:i_-71/ 

?·ail':lE'.~1: J: •J .iE L. 1,, s *1.JfftiJlg \." ~ t.i: < t.i: •1 :i: To.>\." 

.:').HJ:< t=. ~ 1, 'o 
(4) FM~ _:i_-71/70)).J!~:Rl.t7D /I-I/ t-:"gBO)/ 

1 .A'I;:: J: IJ ~{I: L. :!: TO)\." z.'):l~ < t=. ~ \, \0 

• llJfFiill.lfl 
(1)@nmlill 

BA4236L/BA4237L l.t, FM :±l1Jo.> S *~iitt1Jft}.q>)2!1: 

~ Q J:? l:~Jt~t ~ht::. FM/AM IF;:., .A 7 hffl IC \."To 

FM$1.t, f.tiJJ~IF7"/7'@n, :$1 .. :l'Jv/\7/.A~?::t 

-t-:"77~-~@~ ~lj~.A.tJ•O)·~~_:i_-71/7 

@nJ: •H14Jill~ ti TC':i:To 

AM $1.t.F.ligB~li@n, $'7Jvt\7 /A~~ :f-tt@n, IF 

7":...-:t@im, •)Bim~. ~ljAGc@nJ:•Jmlill~nn' 

:!:To:!:~. Z.o.>M~~MMG'.>7_:i_-.::./7~Df~ 

fi~it.Q LED 1''71 t\~;t-71 /f7'/1'fl*J~L.T1,' 

:!:To 

(2 )1§.Y:ii-To.>t~*fi: 

CD AM ,F.ijgB~liY:ii-T : ~li::i 1 Jvo.> 2 ;.J.:1JllH:t~~ 

~AM VccY:ii-T: FM/AM,~·:...- i-:·w~x 

@AM f~~.A.1JY:ii-T: AM 7'/7-J- 2/J\:1JllH:~*fi: 

@AM ~ :f-tt :±l 1JY:ii-T : AM IFTI:~~ 

@GNDY:ii-T: ~~)Blffl 

@AM IF .A.1Jm-T: AM i? 7 ~ ·:; ? 7 1 Jv 11 l:t~ 

~ 

(])FM IF .A.1Jm-T : FM i? 7 ~ ·:; ? 7 1Jv91:~ 

~ 

@IF 7"//t\11'1.Am-T: 1\1 /'\.A :J /7/-ttl:t~~ 

®IF 7"//t\1 l'l.Am-T: t\1 t~.A :J /7/-ttl:~~ 

®FM ~~§::i 11vm-T: ~'§::i 11i,1:~~ 

®7f-71 7f:±l1Jm.:r: ;.J.:~ (MPX~) ~*fi: 

®VccY:ii-T: ~i!H:t~~ 

@ FM ~ _:i_ - I- m-T : :J / 7' /-lj- 1:t~~ 

@AM •).8l:±l1Jm-T: CR 71 Jv9 l:t~~ 

@AGCY:ii-T: :J /7/-ftl:~~ 

@AM 7f-717f.A.1Jm-T: CR 71 Jv9 l:t~*fi: 

@7 _:i_ - .::. / ?. LED m-T : 7 _:i_ - .::. / ?' LED I:~~ 

@GNDm-T: 1lt~)Blffl 

RD Nm 1043 

::t 
I 
7' 
1 
::t 
,Ell 

I 
~ 
~ 
)Jt 
1~ 
~ 
J1l1 
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(3) liU!(l)llJfF 

e FM/ AM IF 7" // 

Fig.6 

•FM ~5BllElU! 
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AGO 

Fig.5 

Fig.7 

FM/ AM IF J7 / ::1t;ti!IJJJ7 / ::13 ~l'tJ!JiJG ~ti. n' :!: 'to 
Hi<ll.>, 3~<l!J,;J:FM/AM:J:!ifflt[,, FM/AM/{/t:'ffl~.:U::J::IJ 

JE:~llii~ffl~~. f'n~(l,)~4Ml:ll: l.,f.:J7/::1U!JtJ•-ttn '*'to 
;: (l,)~(l,)flH~ ';t FM/AM :J:li '::: 50dB iii> IJ :!: 'to AM~ 'HJJ~'::: 
AGC I :fJ•tt "{'~':!:'to AGC t::: J:: IJ J7 /::11.J< Cut off 't .Q tl!iJil\(l,) 
DC 1{7 /.AtJfl!'iltl..Q t.:<ll.>, 7'a:i:t::: Cut off [,fJ~'J::? '::: [,"{'~'* 
'to ;:ti.~J::ijJ7/::1ffC~~[,~~(l,)·(l,)~~I~~~·~~ 
RF ~(l,) AGC IJ.Jf');';::~fi' ~ 1t .Q J::? ,;::jjjf'); [,:!:'to 
FM J..tJ1 /I::'-~;., .A 'j: IC f;\;J$(7)t!.Uitl'*:!: I} f,J 4000 l'T o 
3300(l)i?7 ~ ·;1'771 Jv9 l:::ii\i:1*til' ~*'to 
AM J..tJ1 /I::'-~/ .A ';tt,) 2.2kQ l' 2kQJ.,Hf 3kQ(l,)i!7 ~ ·y '7 
71Jv91:::ii\i:t!i1'~:1:'to 

FM ~)Jtl!ilil\t;t-7 ;t - ~·77 i'~)Jt1J;!CC'tJ!JiJG ~ti. n' :l:'t o 
IF :ttl~ ~ti. td~-l}t;t 12dB (l,)flH~~ t-:J 1) ~ ·y 9 J7;., ::1 lfi' [, l'~)Jtff-"A tJ ~ti.* 't 0 

~iitff-"J..tl ~ti. .Q:tllHiii<* t 90· fit~!J(l,)~f*tJf'f :ttfJ~ \ J::? 1::: IJ ~ 'Y 9J7;.,:/(7,):±JtJ1 
:..-1::·-~:..-.AlfitJ1J'~ < Vl'O':l:To :l:t.:, 90°iJH!l(l)ii\i:i\ttllll< 't.Qt.:<l!Jt:::tH!l:±l 
tJ'fW]l:::I~ 'Y 7 7' I J..:tt "{'~ \ :l:'t 0 

BA4236L t BA4237L t "(:', FM :±l tJ (7,) S ~1~tt I~/.<' )m '::: 't .Q t.: <11.J, tHIH BA4236L 
"(:'';t-90', BA4237L 1'1.-t+90° ",,17 I- ~1tH':l:'t 0 ;::ttt:::J:: IJ 2~~(7,) S~~~tt~f'); 
IJ, ..t1JllJJ.,W'"f1JllJ(l,)jilij-""TCI~ 1 ;.,1J;;\'.(l,) AFC t:::X<JJ;t; [, H':l:T o 
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AM IF 

---------+------+---AM V,, 

AGO AGO 

Fig.8 

Fig.9 

t CI I v cc 

Fig.10 

AM .:: ~ 1t@IM!.t 51··:;1"1i,1{7/.Am!.::~1tl't14IOC ~ti -C 
S IJ, folllll~~O)'E [.;(T)j;-fJ:~ '~lif!;::IJ:-:> L ~' ;j: 9 o 

.:: ~ 1t A 1J l.t ANT ::J 1 Jv f Im [., -C AM V cc J: I I I { 1 7' 

.AffjJQpf) ;J:9 0 

•~•~s~~-~~~-r~.::~1tR~~•t•t-t 
AGC tfiJ'fJ>IJ, ~i~W l' l.t.A.:h ~ "\' / I- AGC 1;:: J: fJ, 
.li!:~f'fJ:~i.A.:tJ1i!'tttf• s ti* 9 0 

AM ~~i!fl.t, :iHbiJ> S fJ: .QiE~~Jv-7° t I.:: 7 :t CJ t;::J: .QJ{ ·y 

7 7'@JM,;::J: 11f1410C ~tin '*9 o 
;::_ (1)1{ "J 7 7' ';:: J: 11A.:hi~-15-v-"''Jvl::J:6 l!lilt:kRti f i~JFl!l~ t., n' 
;J:9o 
sw;m;;J:l'<T.>~~f~li: t.,, ~~t~ttf 3000 t t.,, * H~tittf 
~~6~~~/?@IM~~~~1ooot~.A.t.,T•ij;J:9o 

AMM•@IM~I.::7:tCJ~J:6~~~--l'AMIF~&<T.>m-!5-
f:il:tiN~h n '6 t~~. Mi/Jij(jj1¥il'".li!:Hl'9 o 
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•AM AGC 181~ 

AMIF 

Fig.11 

e FM/ AM 7- .i - .=. / ~/ LED I'' 71 ·:;7'181~ 

Fig.12 

Fig.13 

1046 

AGC l;I: ~ "'-tt!Elmt IF !Eli!,:::t.l',tn '*9 0 

Z. (J) AGC ';l:~i8lf:l:l :fJ(J) DC v''{Jv,:::lit I; Z ~ "'-tt, IF 
(J)IEJm~illtli.li11'~-tt, f11m11'1Hf:l:l:tJ vA:'Jvti-'.lE 
1::: fJ 7-> J:? ':::llilJUlf [, * 9 0 

~6~. ~A:tJM•tL,ZA:tJ~~/l'IEJ~IB~Z~ 
IJ, ~$)!fl;ll!Jili:. [, n' :J: 9 o 

FM/AM (J)f- i-:::://f LED lill:fl 1'"717"<.'~:l:9o 
FM/AM~';:: IF v«Jvl~i8l t,, t:hl AGC 7'//l' 
:Ii!!~ t,, 15 t"/"oltEEHIJ.Ell L-Zf- i-:::://j LED 11" 
:H7'L-:!:9o 
7- i - :::: / 'f;m;~,;I:, IF vA:'Jv(J) .i'J. I ~i8l L, Z ~' 7-> t.: 
11), t:h-f:h(J) IFA:tJYl/i=fl:::1t< -1!7 ~ "; 'J 71 Jv~ 

(/);m;~(!*:J: IJ :J:9o 

~i8lf:l:l:tJ,;1: 1 Yl/i=fm!l'ili>IJ, FM/AM (J)-l;IJ:ll~l;I: ICf*:lflill'fi-:in':l:9o ti:\ 
1J1 / t 0 -5f/ .7. l;l:f.J 5k0 l', tl:\:tJ DC ';t:f.:j 2V 1'9 o 
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•*t-t1t811&©mt1J.1t1EmJ:.©~• 

(1) AM f,ij$~:jlj1§1Mft (1pin) 

AM f,ijJlB~:j/j:::J 1Jl-0)2 i~1l!IJ t IC t~~"t .Qfl~, CR 

l:J: oQTiJ •:; ""f 1) / 7f )..tl..Q C~:j/jO)~ v;/f~f.I: ( f.I: t) 

* 9 o ~~11 2pin J: IJ t -:J ""( ( t.: ~ l.\o SW i$"°f~:j/j:::J 

1 Jl,,O) Q t.fl';lft)~:jij;lf:::f'~:.iE:t.i:ll\¥t.t, ~:j/j:::J 1 Jl-t IC 

©rai1:mtt t .An.Qt ~:.iE'.1: t.i: 11 :i: "to 1 pin ©mtt1: J: 

.Q~~~l'11, 2pin l:~<j- (.., ""( 0. 2V Q.!i;l;JI: (.., ""( < t.: ~I. \o 

* f;;, 1pin ~-=f""fO)~:jlj~~l180mVrms-300mVrms1: 

~:.iE:l,,T( t.:~1.\0 ~:jlj~~l:mJ9.Q~ttt Fig.141:ff

(.,i9o 

---..--AM Vee 

0-5100 

:[ij 
0-1000 

Fig.14 

Vee= 5V 
~~~:+:t:i:t:fl::=11=t:t:t:t:tm f,= 1 OOOkHz 
t----+-+-+--++>_._..._---"..._.___._._............ MOD = 30 % 
tl----+-+-+-l-l-l-l+l---l--+-+-1--1-1-1-1-l f m = 1 kHz 

40 1 qo 200 400 1 000 

1 t:·;...~1JlitEE 

Fig.15 

(2) AM ~~71 Jl-9 (2pin) 

AM Vee t.t A 1 ·:; T 1: J: IJ-ij) • .it FM/ AM O)J'i / 1"-ij):fl 

.it t rrl.\ :I: To 2pin l:~~;lft;>t;>.Q t AM J'i/ !"I: t.I: I) 

i"to 

C:O) FM/AM -ij)•.itni¥1:~~T .Q .11 .A'l1, CR 71 Jl-9 

~J:ijft~9.Q.:tW""f8:1:"to C:©t8l\;:tit~J:~~~ 

~l'l112pin l:M (.., 0.5V J..:Li;l;JI: (.., T < t.: ~ 1. \o 

AMliillll 

Fig.16 

(3) AM RF A'fJ (3pin) 

AM RF A :1J~-Tl1, Vee J'i 17' A 1: t.i:? "[I.\* "t 0 3pin 

0) DC ~~l;t 2pin tli:il~'f:itl: [.,""( < t.: ~ l.\ 0 °il~~l'fJf 

cf> 1):1: 9 t, ~ ~ij'lf:l:fJ-"O)O-iJ Jl,,~:j/jO)~ v;lf:;k 8 ( 

f.l:IJ' A ""j'IJ 7' .A~0)~1~t ins i-r 0 

AM Vee 

AMMIX 

Fig.17 

(4) AM ~ ~-tttfl:1J~-T (4pin) 

AM ~ ~-tttfl:1Jl1, -I! 7 ~ ·:;? 71 Jl-9 l:ii~ l,,f;; IFT :::J 

1 JI,, tfEffl ( t.: ~ l.\ 0 IFT 0)1~17' :A 11 2pin l:J: IJ t I), 

4pin t li:il~f:ill: (.., ""( < t.: ~I. \o :I: f;;, 4pin t :::J 1 Jl-11!\i 

~Bel8""f!!~- (.., ""( < t.: ~I. \0 

Fig.18 

(5) IF .A.:1J~-T (6pin) 

AM IF 0)).,:1J 1/l::"-1(/.A11f..J 2.2k0 f,i:O)""f, 1.8-3k 

O*O)iz 7 ~ ·:;? 71 Jl-9 ;lfiiU6""f 8 :I: 9 o 6pin .A.:1JYili 

-Tl: ci-iJJl-~t!R©~ v~ f©ft!!9f.i5L.11 .A'fJf .A.:1J ~ tl..Q 

t, 71-=/?LEDO)~~n~~N~l'~*t.l.<sf 
ti t;-r cf> .Q t;; ~, 6pin t iz 7 ~ ·:; ? 7 1 Jl- 9 t.t:U~l!eitt ""f 

!!~- [.,""( < t.: ~ \,\0 * f;;-1!7 ~ ·:;? 71 Jl-90)~tl!!11 

5pin GND 1:iT~JI;: (.., ""( < t.: ~I. \o 

Fig.19 

(6) IF .A.:1J~-T (?pin) 

FM IF ©.A.:1J 1/l::"-1(/.A11f..J 4000 f,i:O)""f 3000*0) 

-I! 7 ~ ·:;? 7 1JI,,9 t;-r~t!i""f 8 :I: To AM li:il~ ?pin t-1! 

7 ~ Y? 71 Jl-911!\i~iUl""f~- (..;, ~tl!!11 5 pin 

GND l:ri t (.., ""( < t.: ~I. \o 
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Fig.20 

(7) IFJ"/:1J\1'H.A:::J/7/-lf (8pin,9pin) 

~f.!iJ)J.l/:~;JttO).L~V:::J /-T/-lfl:' 5pin GND /J[Oi]A.fli-11! [, 

""( < t~ ~ ~'a iiH: 1J' ~ < 9 .Q C: AM PUM'F !Jf;;i;;~:fE ': t.i: 
.Qk~, QO~µFO)*~•:::i/-T/-lff~ffl9.Q~C:f 

tit~[, :1:9 0 

I0.022µF I0.022µF 

Fig.21 

(B) FM 7 ::t- 1'"77-rSffi:::i 1' Ji, (10pin) 

R~Sffi:::i1'~0):$f/~/7.ffil'9aRf*~<9.QC:, 

~)/1l!J~-*~ < f.l:.Q!Jf.J!$1J~·~11:; 1.,:1:9 0 ::l:t.:, R f1J'~ < 

9-Q.C:.]!$,J:~< f.l:IJ :1:9/J~', /:Bt.J!Jf1j\~ < f.l:IJ S/N !Jf 

~11:; [, :!: 9 a R ': J: .Q ~tt0~11:;~~ f Fig.23 I:~ [, :!: 9 a 

R 

Fig.22 

100 2.0 > 2001----t---i 
Cii' 
:::. 
0 
F 
<X a:: 50 z 
"-._ 
Cf) 

0 

DUMPING RESISTANCE (fl) 

Fig.23 

-~~ :::J 1' Jj,O)f&i-11!*' 1' / I- 'j: 18pin GND x. 'j: Vee (;:: C: 

-::> ""( < t~ ~~'a 5pin GND I: C: .QC:, ~~':J: fJ [8Jllft!Jf;;i;; 

~'.fE ': f.l: .Q ~ C: !Jf ilPJ :!: 9 0 :!: f.:, 10pinO)J\ 1' J" .A ';J: 

(9) ~)/1l/:Bt.J LPF (11pin) 

AM O)~.g., illJ$iO) 14-16pin O)if'PS71' Ji,,9 ':J: f} 9l' 

':" 1' fJ "/ I- ~ tt. T ~' .Q 0) l' ll C: Iv c ~- ~ tt. ~H! Iva 

™O)~.g.~, *$i0)[8JllftCJ:ijCO)~f~~:l:9a~ 

.1711,,0)~.g.,;t, -T"'f'I/77;.;.Ae: vr, 0.01 µFl' 

50 µ s, 0.015 µ Fl' 75 µ s ( 11 pin /:B t.J 1' / ~ - :$(/.A 5k 

Q) C"'fJ*9 0 

;!: t.:, .A 7 v ~O)~.g. ,;J:, /}::$ii: FM MPX IJ~"f&*IC ~ tt. 
.Qt.:~, 100-1000pF:f¥JlC: i.J:l:9a 1iiJt-::>ttf.l:~'cillJ 

$i': IF ~~!Jf IJ> IJ> f)' [8JllftfJ~·;;i;;~'.fEI: f.l: .Q ~ C: !Jf ~ .Q 0) 

l').i;ill; vr < t~ ~~'a 

Fig.24 

00) FM i!'PS ~ i-71' /7 (13pin) 

.A 1' ·;; 7-l:J: fJ FM ifps ~ i-7- 1' /7'f ON/OFF 9 

.Q ~ C: IJ~·l' ~ :!: 9 a 13pin f GND "'-ii9C:~i-71' / 

7· OFF C: t.i: fJ*9 0 c ftj\~ < 9-Q e:~1um~O)~ i-7 

1' / 7· IJ~·:;i;;3i3~1:"' .Q ~ C: tf~ .Q O)l').i;ilJ;!Jf1H~l'9 a R 

!JfooO)~IJ:-7- i -:::../71' / V'r-91:,Hfrg]~ VL" /\

F ~ i -71' / 7'fJ~·fJ,fJ>fJ :!: 9 a 

R ftj\~ < [,""(~'< C:'.17 I-~ i-71' /71:f.l:IJ :!:91Jf, 

70/ I-I/ f'"0).11' .A',;:J: fJiRt~:iJ:fJ~-~11:;9.QO)l').i;ilJ; 

IJ~· 1Jh"f!Jil'9 o IF !l!i*l'O) ~ i --T 1' / 7'~;Jttf Fig.26 I: 

~[,:1:9o 

c 
4.7µF 

Fig.25 

i--+-- vz: ~ !g" 0 

5~ g; -20 

Jo"~ 
f-Rl51dn-:1 :>"'~ 

·-'- -v.;:'.'.[<Fo 2"' 
I-"' .i..- v 
vP w 

a:: 
f- -40 
:;) 
a. 
f
:;) • -60 
0 
a:: 
~ -80 

&:l 
tu -100 
Cl 0 

>' ,;z 
~" 

-I--""" J j_ 
R=lkfl _L 

i.---1 1 
~ 

R= oo 

I 
10 20 30 40 

INPUT SIGNAL LEVEL V1N(dB µ V) 

Fig.26 

50 60 
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s *:h-7'f 7'. 1-:7'~ I* v-91'Bi119 .Qt.i~t.t. ~ 

:i -7 1 /? f OFF I: L, T < ff.~ I. 'o ~ :i -7 1 /?ff 

oN (/)~fll'BiltHr? t ~ :i-71 /?~:iE:IU:J:: •Jj£ 

t,,1.' s *:h-7'1.>,..HllUl'i! t.i: < f.i:.Q<l)1')i;i;t.>"1h~1'9 o 
(11) AM ifiB71 Jl-9 (14pin, 16pin) 

14-16pin rail' AM <l)iffB71 Jl-91.>"tMPXl'i! *9 o * T, 
R1 C1 I: J:: IJ LPF t.>ftJIPX 1' \! * 9 o ;: (/)~ C1 l;l: AM~ 

)}J[<l) LPF f *tl. TI.'* 9 o J.xl: C2, R3 1: J:: IJ HPF HM 

PX t,, T 1.' * 9 o ;: <I) ~ <I) C2 f * i! < t,, 9 ~ .Q t , 
FM/AM <l)-ijJjt~l:-~891:-&t.>fl±:I f.i: < f.i: .Q f;: /'/), 1 µ F 

P.ltl'~ffl [,, T < ff.~ I. 'o ~ .;, I: R2, C3 I: J:: IJ LPF t.>"tM 

PX 1' i! * 9 o ;: <I)~ l;l: R2, R3 I: J:: I) iJ!f{ t.>f ~ [; * 9 0 f 

~<1)~1tffU f Fig.28 1:;if- L, * 9 o 

AM~ii!l AM AMP 

R, = 1.5k0 R, 

20k0 

Fig.27 

0o:rm:::r:ei:~~ss;;:::r:::onm m lllill~ 
~ -lO>--+-+-++<--+-C,,=O.OlµF ~T\ 

R2 =00 7 ~~ 
~ -20>--+-+-++<--+-10, =NONE ~-' 
Z c', !: o.047 µF V 1\1 
~(fl 30 R, = Qk!J LI 
w C, .= NONE-+-~f-Ml-M+'I 
cc 40 c, ',,: O.ol µF :1-1-T\HH 
~ - Vcc-5V R,=lkO 
~ _ f,=1 OOOkHzt-++-C,=0.047µF 
~ 50 V,.=74dBµV iII.iJ.Jll.[Ll[i:J' =0.047µF-1 
0 MOP=30% R, = 1 kO ::j 

02 =1µF ll.DIC,=0.047µF 
40 100 200 ·400 1 k 2k 4k 10k 

MODULATION FREQUENCY fm(Hz) 

40 109 200 400 1 k 2k 4k 10k 

MODULATION FREQUENCY lm(Hz) 

Fig.28 

(12l- AM AGC ~:iE:lk (15pin) 

AGC LPF <I) C f1J'~ < 9 .Q t11h'~ilfilffij)Jktk1'~1.>>'JDHt 

L,:1:9o :l:f;:, Cf*~< °'f.Q t, AGCP51!§:t.><ifi< f.1:1) 

* 9 o C f ~1t ~it f;: ~<!)~ti f Fig.30 l:;if- [,,:I: 9 o 

+ 
C=22µF 

Fig.29 

40 100 200 400 1 k 2k 4k 

MODULATION FREQUENCY lm(Hz) 

Vcc=5V 
f,= 1 OOOkHz 

I\ ~~d=~},Y MOD=80% 

~ I I I I .l 
~ 

x_o= 10µF 

N~C=22µF 

N~ C=47µF 

~~ 
'<...~ 

20 

16 

8 

~ ~ 
~ ..........., 4 

040 100 200 400 1 k 2k 4k 

100 

MODULATION PREQUENCY 

Vcc=5V I 
f,= 1 OOOkHz JTr 

V,.=NO INPUT->74d8µV 
MOD=30% 
fm = 1 kHz 

il'1 
k'.'.l 

IZl 
/ 

IL_ 

10 20 40 100 

AGC CAPACITOR C( µ F) 

Fig.30 

400 
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(13) 7-:i-=-/?1/:,i'Jr-~ (17pin) 

17pin A.O)mt.i\. ~mt Ii R 1: J: IJ ffilJ~N [., ;!: 9 o f O)~mt Ii 

(+B-2) /R'Z:'*.lf>€>n:t:9o t.i:s~*mt.A.~mtli 

15mA PXfl: !_,'"[ < t~ ~ ~'o ;!: t.: 17pin ~*~P1.JO~G:li 

12V 'Z:'9 o 

-----+B 

R 

-V' 

Fig.31 

(14) FMA C @l!~ 

11pin ~i~l:f:lt.JO) DC ~Jl:HIJffl VllBIJittl: AFC :a; :IJ•lt 
.Q~tW'Z:'8;1;9o 7C/~I/~~O)@Jlttm•~J:ij 

BA4236L 1: 9 .Q :IJ> BA4237L I: 9 .Q :IJ>);jt'.lE [., ;!: 9 o 7 C 

'/ ~I'/ H: BA4424N H~ffl I_, t.:1?1] :a; Fig.33 l:ff- [., ;!: 

• 'C~rr.J!MMd:Ul/Electrical Characteristic Curves 

;;(' 
s -· f- 14 z 
w 
a: 12 a: 
::i 
0 10 
f-z 8 w 
0 
(J) 6 w 
5 
0 4 

2 

00 

ar w 'O 

MUTING OFF 

5 10 

SUPPLY VOLTAGE Vcc(V) 

Fig.34 lft\1~~1lil'IEll!U~ili!-~i!ij~J.3:: 

12 

~o 
10 ~ > 0 

(J) 

S+D+N 
IL 

w 
8 a: -20 

* !; 

\ 1 ...... 

7 ~ :s.. ~ 7_ 

¥ 0 6 ~ -40 
::i: ::i 
f- 0 

4 a: -60 

~ 

Vcc=5V --"" 
f1N = 10.7MHz ~ ,:l.t~ ±22.5kHz =\ ~ fm=1kHz 
AM N 
M00=30% I fm =400Hz 2 () -80 

w 
tu 

~ OdB= 100mV,ms 

r:::::: 
0 0-100_20 0 

THO 
20 40 60 80 100 120 

BA4424N BA4236L/BA4237L 

Fig.32 

BA4236L BA4237L 
Fig.33 

9 0 _tifflJA.7C51.1/0)~-ftliBA4236L:a:, '"f1ffl]A.7C 

~ 1 '/ O)~-ft Ii BA4237L :a:f~ffl [., ;!: 9 o 

-· 
~ 12 w 
a: 
!§ 10 
0 

~ 8 w 
0 

~ 6 
0 

4 

2 

r---
AM 

F,_;;= 

Vcc=5V 
MUTING OFF 

.9-25 0 25 50 75 

m 
% 

AMBIENT TEMPERATURE Ta("C) 

Fig.35 lft\f~~P#IEJJ!&~ili!-~l!l~lf 

w > ~---------------~ 201>----l------+--+----l---'--"----'--'---'---'--'-___J 

10 ~ 011---+---+-2_-+1--"'~--+--+--!-"S-'-+-'i'D-'-+'-'N!---+--+.~ 
~ 8 ~-2011---+---+cz-+-+y---=r----t::--+--+--+-+--+-+-+-~ 
0 6 ~-401~~-"""lf-"-+--+--l-+-1-...~....t---+--i------l-7-A--'~ 
~ ::i \ 'f' N 

4 ~-5o ~:lg~kHz ~)l..THD(MOD=80%) i;:::: 

2 ~ -80 ~0~1k~~% r--f--S{HD(MOD=369"qJ: 7 \ 
0 tu OdB = 110mV,., __I :I 

0 -20 0 20 40 60 80 100 

INPUT SIGNAL LEVEL VIN (dBµV) INPUT SIGNAL LEVEL VIN (dBµV) 

Fig.36 FM THO, ~iBil±l:IJ v .A;f</ .A-.A:IJFa~ Fig.37 AM THO, ~iJ.ill±l:IJ v .A;f</ .A-.A1J1~~v-"'Jv 
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i 
DETECTOR OUTPUT 

> .. 140 
w 
CJ 120 
~ 

~ I 
f,.= 10.?MHz 

5 6 100 

4 ~ 80 

A f = ± 22.5 kHzdev 
=> 
[l_ 60 
~ 

~ 3 

~ 2 
f-

0 40 
a: 
~ 20 
0 

fm= 1 kHz 

THO J 
0 ~ o0 5 10 12 

~ 

0 5 
I 
f-

4 

3 

2 

0 

0 
SUPPLY VOLTAGE : V cc (V) 

Fig.38 FM THO, ~il§::±I :h'lll:EE-'lll:~'lli:EE 

LED ,LIGHTING SENSITIVITY 

-3dBT LIMITINd SENSIT11TY 

f"= 10.?MHz 
A.f = ± 22.5 kHzdev 
f.= 1 kHz 
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Fig.42 AM THO,~)l§::±l:h~EE-~i!l!~EE 
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BA4236L/BA4237L 
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.J ID 
0" 
W"' 
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Fig.39 FM THO, ~il§::±l:h'lll:EE-Ji!illlili..11.lf 
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AMBIENT TEMPERATURE :Ta ('C) 

>. 1401------+---+----+---~ 
w DETECTOR OUTPUT ---
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5 ~ 1001-~-..,...,--=-+-,----~~~ 
o ~ f,= 1 OOOkHz 

~o 4 ~ 8011---+---+--MOD=30%-
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~ 3 ~ 60 
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'.I" - 7 ~ '.I" 1':I IC/ICs for Audio Applications BA4236L/BA4237L 

f, =1000kHz 
f,= 1 000 kHz MOD=30% 

MOD=30% fm= 1 kHz 

Im= 1kHz 

I 
LEO-LIGHTING SENSTTIVITY~ 

I 
10mJ SENSIT~ITY-]';: 

I 

1->LEJ LIG~TIN°i_ SENSITI~ i---

1--1ol sEJsmJiTY ~ 

0 25 50 75 5 10 12 Q.25 

SUPPLY VOLTAGE:Vc,(V) AMBIENT TEMPERATURE Ta ('C) 

Fig.44 AM 10mV ~ff, LED .F.\\:tT~ff-~IUUl!:EE Fig.45 AM 10mV !i!l\/f, LED .F.\\:tT~/f-f.!1]00),liff 
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:;t-7 -1 :;f JD IC/ICs for Audio Applications BA4240L/BA4240F 

BA4240L 
BA4240F 

3V FM/AM IF ~A 7-.b. IC 
3V FM/AM IF System IC 

BA4240L, BA4240F l;I:, 3V FM/ AM IF:/ .A 7 .L.ffl IC 

1'To 

The BA4240L and the BA4240F are ICs for 3V FM/AM IF 
system . 

• ~-lit 

1) tb1'1=•1N.•IHM!lfl$~' (Vcc=1.7-4.5V)o 

~FM~Anai-~~~-~-~TSij, ~~/1X• 

-~~~~1~~-?1~~1'89o 

~AMm~~~~~~~. a~~~a ~~~~·~•~ 

T~'9o 

~AMWm~~~~~tt~~m~T·~~T~ij, FM/ 

AM&~~~~k~~~~ttl~k~9~tff1'89o 

51FM/AMl±lntf1~Tl±ln1:tJ-:izs11. WW!i A 1 ") 

-TtJ ~1'»:'.~(MPX~) t:tl~1'8 90 

6) FM/AM~/(/ ~tl.JW!i ~;!:. oc~a~ON/OFF"('fi? 

~ tbf"(.'89 0 

• *m-t~~/Dimensions (Unit: mm) 

1 3 5 7 9 11 13 15 17 

jH gH g Hg Hg Hg ll g Hg Hg H gl 
2 4 6 8 10 12 14 16 18 

BA4240F 
11.2±0.3 

123456789 

7) FM/AMll!il~~jf-ffl ~71 l(f~J! ~TS IJ, iittlLED 

I F.:\:tJT 9 ~ t bf"(' 8 9 (Max. 20mA)0 

-:L_ O()L_ __ ~ 

~ HJu:unnnnnnpd 0 Q ( ) \.-1 
-l~l_j I- -II- Jlo.3Min. I 

•Features 

1) Wide voltage range of operating power supply 
(V cc= 1. 7-4.5V). 

2) Built-ii') FM weak input mute circuit can effectively 
reduce inter-office noise and detuned side peaks. 

3) Built-in local oscillating circuit, mixer circuit and de
tecting circuit for FM. 

4) A frequency characteristic setting terminal, special for 
FM, is provided to offer independent frequency char
acteristics for FM/ AM. 

5) FM/ AM outputs are generated at the same output ter
minal which is connectable to the next stage (MPX, 

etc.) without changerover switch. 
6) FM/AM bands can be switched by turning ON/OFF 

DC voltage. 
7) FM/ AM synchronization indicating driver is contained 

to light up directly LED(Max. 20mA). 

1.27±0.2 0.4±0.1 

• Applications 

Headphone, radio cassette, etc. 

ftDNRI 1053 
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;t-7 --r 7.t }ft IC/ICs for Audio Applications BA4240L/BA4240F 

• 71J ·;; ?111'7"?7,L,.Al,tJ'~f..ttt@ll~ /Bloc\' Diagram and external circuit 

FM 

BA4240l (BOTTOM VIEW} 

BA4240F (TOP VIEW) 

• ~IH~lllfF;\ftl'/Recommended Operating Conditions (Ta=25"C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.7 3 4.5 v 

1054 ftDHrn 

AMosc 2157-2239-295 (SUMIDA) 

AM1FT 2150-2173-147 (SUMIDA) 

FMoer 2153-409-090 (SUMIDA) 

AMcF SFU455B (MURATA) 



::t-:r· -1 ::t.m IC/ICs for Audio Applications BA4240L/BA4240F 

e tHtfl'!JIM'tt (FMBt!) 
/Electrical Characteristics (FM) (Ta=25t, Vee =3V, fm=1kHz, f1N =10.7MHz, MOD=30%) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

11Fs-ftllit'llml la - 7.8 13 mA MUTE OFF 

~illll:l:l1J VouT 70 100 140 mV V iN=BOdBµV 

~$ THO - 0.1 0.5 % V 1N=BOdBµV 

fa~Mai!ftt SIN 64 70 - dB V1N=BOdBµV 

IJ ~ T 1' :.,. -'.f ~Jt. V1N(lim) 35 39 43 dBµV VouT =-3dB 

LEOJ;\i.!l'J~Jt. V1N(LED) 49 53 57 dBµV -

e -~trr.JIM'tt (AMst!) 
/Electrical Characteristics (AM) (Ta=25t, \te =3V, fm=1 kHz, fiN = 1,000kHz, MOD=30%) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

1118~11itt)M la - 7.8 13 mA -
~illll:l:l1J VouT 50 75 105 mV V iN=74dBµV 

~$ THO - 1.0 2.5 % V1N=74dBµV 

18~~~-i!ftt SIN 38 46 - dB V1N=74dBµV 

•*~It. V1N 8 12 16 dBµV VouT=10mV 

LEOJ;\i.!l'Jlii\ill V1N(LED) 21 25 29 dBµV -

RBHm 1055 



*-7 -f *Jn IC/ICs for Audio Applications BA4402/BA4403/BA4404/BA4405 

BA4402/BA4403 
BA4404/BA4405 

BA4402/BA4403/BA4404/BA4405 ~. FM 7 V :'.t ~f~.fl 

~70/~I/~ffl~l:.~T~~~kt~~,3V~~~ 

;f--9 7JL-i!"; ~n•6;t--J....A7v:t7- .:1.--J-:J:~$~lm 

l::~m~~:!:To 

BA4403/BA44051;1:, RFJ" /:1, OSCISI~, ~ .::\'--tt181~ 

~i:*;Ji!~T~IJ,BA4402/BA4404t;t, ~ ~l::AFCffl~/~ 

IJ .::\'--\' ';/ :1~~1! ~ Tl.':f:To 

;: ti 6~1Ct;t, 11\q;:I:::"/ ::::i /J'\''f- ""f Ji..~. AFCISI~~ 

:ft"-. &,~l:.T9flJ~~*'M:~fl!fflEla'ill::J:"?T~1.'~ 
It 9 ;: l:. fJf~ ~ :!: To 

The BA4402/BA4403/BA4404/BA4405 are developed as 
the front end ICs for the FM radio receiver and are appli
cable to a wide range from the potable set of 3V power 
supply to the home stereo tuner. 

·~* 
1) lbf'l=~~~~~IHJfJf1.5-9Vl:.$1.' 0 

2) ~flH~fJf~)E ~ T l:. I) lf:l-tt Q 0 

3) AFC~:ft°m, flH~~*'N:: J: IJ fl!!. '~It fJf~ ~ 9 o 

•Features 

1) Voltage range of operating power supply is as wide as 
1.5-9V. 

2) High gain can be stably generated. 
3) Optimum model can be selected for use according to 

AFC and large or small gain. 

BA4402/BA4404 

RF AMP 

OUT 

FM 7C/ ~I/ r-;· IC 

FM Front End 

• -~~-;f"):t~/Dimensions (Unit : mm) 

BA4402/BA4404 

22.0~:· 2 

2.54±0.2 

20.32±0.3 

·0.65 
0.85 

·1.25 

I IID IDl [Ill CID CID ID) CID CID CID I 

BA4403/BA4405 

11.o:t:i·' 

la:n CCJ IIlJ n:u CID IIIJ CIJJI 

I 
~~ 
0.3 

_J_ 
0.3 

• JOlt 
FM;f-'r·;; ~7V:'.t 

e Applications 

FM pocket radios 

7V:'.t:hi!·;,i ~ 

;t--J....A7v:'.t 

BA4403/BA4405 

RF AMP 

Radio cassette recorders 
Home stereos 

OUT 

1056 RDHIR 



;t -7 -1' ;t Jfi IC/ICs for Audio Applications BA4402/BA4403/BA4404/BA4405 

c'Mi ~Hf~ /{IJ'\'--\'•;t/ f1H~ Rf7'// 

BA4402 SIP9pin 1i" * >";'- .Ajlt-1!! 

BA4403 SIP7pin lilt * >";'-.7.jlt-1!! 

BA4404 SIP9pin 1i" ~s'.:* I~ ·;t :$1jlt-I!! 

BA4405 SIP7pin lilt ~s'.:* I~ ·;t :$1jlt-I!! 

• {l@!t.f:ll:7':'.lE:~/ Absolute Maximum Ratings (Ta=25.C) 

Parameter Symbol Limits Unit 

BA4403 6 

~i!iii'il!:f:E BA4402 Vee v 
BA4404 9 
BA4405 

~m~*' Pd 500* mW 

tbf'i'~lliB!l Topr -25-75 "C 

1¥1'-fi..11.lliB!l Tstg -55-125 ·c 

• !liUt<.J!fijti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =3V) 

BA4402/BA4403 

Parameter Symbol Min. Typ. Max. Unit Conditions 

liltf~~~~)M lo - 2.5 4.0 mA -

:±l:tJ'll!:EE 1 Vo1 25 40 55 mV I IN =100MHz, 60dBµV 

:±l:tJ'llrEE 2 Vo2 80 120 160 mV l1N =100MHz, 100dBµV 

Folatl~~~a: Vose 180 250 340 mV Vee=2V 

~~f~!l:.'il!:EE VsTOP - 1.4 1.6 v -

BA4404/BA4405 

Parameter Symbol Min. Typ. Max. Unit Conditions 

liltf~~~'il!:JM lo - 3.0 5.0 mA -

:±l:tJ'il!:EE 1 Vo1 55 80 120 mV I IN =100MHz, 60dBµV 

:±l:tJ'llrEE 2 Vo2 80 120 160 mV f1N =100MHz, 100dBµV 

FolflB~~'il!:EE Vose 180 250 340 mV Vee=2V 

~~f~!l:.'il!:EE VsTOP - 1.4 1.6 v -

RDNrn 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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•:t -:r· -1 :t Jn IC/ICs for Audio Applications BA4402/BA4403/BA4404/BA4405 

• il~~l§l~~/Test Circuit 
BA4402/BA4403/BA4404/BA4405 

'',F: 
FM SG0 

Zour~750 Jr I 

RF AMP 

O.OOlµF ;f; J;0.001µF 

e JiCiJ:D'91J/Application Example 

BA4402/BA4404 

Fig.2 

• !l~f.J~ttdUl/Electrical Characteristic Curves 

1058 
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E 

BA4402/BA4403 
240 

Vcc~3V 
f---+---+----+--+- fN~ lOOMHz 

200>---+----+--'-+ --+-----+----1 

} 160>----+---+----+-----+--+------I 

.. 

...J~ 120f---+---+----+----+-==<----1 y 
g L-

~ BOf----+---+----+-r+-_z_-+---+----i 
5 t-----+---+---tl--·--T---t------j 

40f---+---+---1t---+--f-----1 

f---------+---__,-'-+V7___,,_.L_--+--~+------+~--< 
0o 20 40 60 80 100 120 

INPUT VOLTAGE: V,,(dBµV) 

Fig.4 t±l:tJ'll!:l±- ..\:tJ'll!:IHi\'1i 

Fig.1 

4700 

2200 

Vee 

T, : IFT 2153-4095-322 (SUMIDA) 

T2: RF-L FEM10C-2F6 (SUMIDA) 

T3: OSC-L FEM10C-2F6 (SUMIDA) 

BA4403/BA4405 

ftDHm 

OUT 

Fig.3 

200.----~--~-~--~-~ 

f~~ lOOMHz 
v,,~ lOOdBµy 

160 - --+------+--- --r-----T---j 

12or-----v 

11 
80 t----l-+----l------<----1-----4 

40 t------t-+---+--- --+----+------j 

0oc.___,__._ __ +--~L.__--"----'10 

SUPPLY VOLTAGE: Vco(V) 
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uJ 
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Vee= 2V 
I 

o~-~-~-~--~-~-~ 

-50 -25 25 50 75 100 

AMBIENT TEMPERATURE: Ta(°C) 

BA4404/BA4405 

> 
E 

240 r----,--~------,--~---, 
11N~ lbOMHz-1 

r----+----+---1----+-Vcc= 3V 

200 f----+---+--f----+---+----4 

] 160 

.. 
~ 12oi----r----r---ic---c /~--r---1 
~ L __ 
> v 
~ soi----+---+----.--+-----+---+ 

§ 11 
401----+---+-z--l--+---+--+-------l 

-r 
%-1:===~20==::::__4~0--,,60L__~00---,-10LO _ _,J120 

INPUT VOLTAGE: V,.(dBµV) 

Fig.10 tlJt.J~EE-J...1.Jfi:J±t;Hi 

RDHrn 

BA4402/BA4403/BA4404/BA4405 

500-----r--~--~----~ 

400 t----+---+----+---t-----1 

> 
i ~ ; 300 1----~-+v------+----+---+----+ 

,_ 
c5 200 t---+-+---+----+---t-----1 
> 

§ 

> 
-? 
,g 
uJ 
(!) 

< ,_ 
_J 
0 
> ,_ 
=> a. ,_ 
=> 
0 

100t-----lf--t---+----+---t-----f 

120 

100 

80 
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40 

20 

SUPPLY VOLTAGE : Vcc(V) 

·r 
Vcc=3V 
V10:,=70d8µV 

10 

QI----+---+-~--+---~--+ 

-50 -25 25 50 75 100 

AMBIENT TEMPERATURE: TaCC) 

200------.--~----,---~-

f1N~ 11ooMHz 
v,.~ IOOdBµV 

- 160f-----t----+----+---t----4 g 
:g 
w 120 ---~·==----+==:::::1r::==t=----J 
~ r 
~ SOr------1--1------+-----1----+-------l 
=> a. 
~ 
0 

401----'-1---- -------j-----+-----l 

OOr--~---+-----'----'---__JlO 

SUPPLY VOLTAGE: Vcc(V) 

Fig.11 tlJ1.J11EE 1 -11i.!i!11mMi 

1059 

I 



;t-71' ;t JJj IC/ICs for Audio Applications 

200 

fN~lOOMHz 
v,.~ 60dBµV- -

160 

> 
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0 0 
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BA4402/BA4404 
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BA4402/BA4403/BA4404/BA4405 
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~ -7 1' ~ Jfl IC/ICs for Audio Applications 

BA4408F 1 .SV FM 7 D / f-. I / ('' IC 
1 .SV FM Front End IC 

BA4408F 

• 91-~'1")!~/Dimensions (Unit : mm) 

BA4408Hi, 1.5Vi!·;.i t--,EfJL::MJiti.,f.:FM7CJ;...- t--I/ t'' 

,Eij1Cl'9 o 

RFJ7::.... /m~. ~ ~ iTIEIM, JiiiliB~:lmlEIM, )i.Affl1\ ·;.i 
7 r IEIM, IFJ7 //@Ii~, AFC,Eij;~· IJ ~ "\' ·y /t.1'.:, m.fi.lt ~ 
:h.T~\;):9o 

The BA4408F is a FM front-end IC usable for 1.5V set. 

·~ft 
1) IFJ7//, AFC,Eij/\IJ~-17·;1/~pl;jifdl.,l"~'{lo 

2) IFJ7;.... /O)l±JJ.."tJ 1 /I::"- $1' / ;:i.t;t3300 l', i! 7 ~ ·y 

7 7 1JI.-lj0) 1/1::0 
- lj· /.At~~ I., l ~' {> o 

~~~"ifl±ltJU, mmaM-rt~ffll'8{lo 

4) RFJ7 //O)J\1 l~.A :::i /7/"if ~ pl;jjjd I., l~ '{lo 

5) Jiiif:B~:lm@IMO)~J.iffl :::i ::.... 7::.... "if~ pl;iifd t, -r ~' {> o 

6) ~~~i\'1i1i~~' (0.9V:J:l'~f'l'i'iflma t!Ll.i!:~f'l'~I± 

0.9-2.0V) 0 

7) 1.5V FM/AM IF").A7.l..IC BA4230AFtJ:<il~9{lo 

•Features 

1) Built-in variable capacitor for IF amplifier and AFC. 
2) Output/input impedence of IF amplifier is 3300, 

matching that of a ceramic filter. 
3) Mixer output is usable even for a resistance load. 
4) A by-pass capacitor of RF amplifier is built in. 
5) Built-in feedback capacitor of the local oscillation cir

cuit. 
6) Good reduced power characteristics (Workable down 

to 0.9V. Recommended working voltage 0.9-2.0V). 
7) Matches 1.5V FM/AM IF system IC, BA4230F . 

• .mi.t 
1.5V"\. ·;.i t'';F;.... Hi-Fi.A 7 v ;it 

• Applications 

1.5V headphone Hi-Fi stereo players 

tBL-~ 
'°f.Ji~_l 

_Jlo.3Mm. l 

• j'ci ·:; 7~17°/7 .L./Block Diagram 

naNrn 1061 

I 



;t-71' ;t }ti IC/ICs for Audio Applications BA4408F 

• *l!Mlil:k~*&/Absolute Maximum Ratings {Ta=25°C) 

Parameter Symbol Limits Unit 

'4i:~'4i:I± Vee 2.5 v 

ff:g~~ pd 500 * mW 

ib1-F~!U'Bllfl Topr -25-75 ·c 

1¥#~!lfallfl Tstg -55-125 ·c 

AFCmbu'4i:EE VAFC 3.0 v 

• :llBHllfl:*f-1: /Recommended Operating Conditions {Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 0.9 1 .25 2.0 V 

• tl~l'f!l!M'11./ Electrical Characteristics (Ta=25°C, Vee =1.25V) 

Parameter Symbol Min. Typ. Max. 

l!lH~-15-a#~im lo 4.0 6.0 8.0 

IF:±l:t.J~/±(1) VouT1 15 30 55 

IF:±l:t.J~l±(2) VouT2 35 55 75 

IF)..:±l:tJ1 /l::"-:1/.::Z. Z1N(IF) - 330 -

1iil$~~'4i:EE Vose - 150 -

1iilllil~~wll:.'4i:i± VsTOP - 0.9 -

AFC :11 :t- I'" CAFC - 10 -

• ill1J~1811!181/Test Circuit 

Fig.1 

1062 RDHtn 

Unit Conditions Test Circuit 

mA -

mV I IN =90MHz, 50dBµV 

mV I IN =90MHz, 80dBµV 

Q -

mV lose =79.3MHz 

v lose =79.3MHz 

pF VR =1V 

L1 : RF COIL 21/2 FEM 10C-2F6 (SUMIDA) 
L,: OSC COIL 31/2 FEM 10C-3F6 (SUMIDA) 
T : FM IFT 2153-4095-322 (SUMIDA) 
CF: FM CERAMIC FILTER SFE10.7MA5 (MURATA) 
BPF: 76 - 108MHz BPWB6A (SOSHIN) 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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• J(;Jll'91J/Applicalion Example 

AFC o- -'\/\/\...-~ 

I 

I 

e TOTALJ(;Jll IEll&'91J 

0.0lµF ;i:;: 

FM ANT RF 
330 

n 
I 
I 
I 

AM ANT 

2 6 9 3 4 

l FM FRONT END l l 
BA4408F 

13 14 

DSC 

\ 100H1 

Fig.2 

T1: AM OCS 4177-216(SUMIDA) 

T2: ·AM IFT 4175-352(SUMIDA) 

T3: ,FM DET 4176-208(SUMIDA) 

6 2 1 
FM AM IF 

BA4230AF 

.OlµF 

J: 
Vee 

(b) MIX IFT~f.f~i¥ 

CF1 ,CF2: FM SFE10.7MA5(MURATA) 

CF3: AM PEB455J(MURATA) 

;i:;:0.022µF 

1 kn 

t-o-+---~o-1512~M1 MP~O 
6 BA1362F 

lnOpF 5pF 

1-~~lO~Ok_n~~~~~~~~-"'-Ml~JT~E~~~~~___, to CHECK 

o.~'\o?;i:;: 
Fig.3 
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• 181lHIJiltO)i!tlJ.I 
(1) RF7//@~ 

RF7//li, "'·-AjU.f!!O) l-7/V'A9'Z:', t\1 t"A:::J 

/ 7 /-If f l*Jil [., T ~' * 9 o ANTIEJ~ 1: Ii ;m;:lit)ii/& 7 1 . 
Ji..9 (BPF)~f{it!ffl [.,*9ff, RFJ"//tf«-Atit.f!!n 

~O)k~, :±1:1J1/l:::-§/Alf~QO)tO)f~ffll.,T 

(f~~~\o 

~7//0)m:1JAR~~. ~~~@~ftl~t.,*9o 1 

;1.-V'Jt~O)A /IJ J"AJtfi!Ji~99t.:~I:, 9 "J /#~ 

O):::J 1Ji,'(!l2).X~~{g~O):::J1Ji,ffif!Jf.199 C~~jf<fi> IJ 

*'to 
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I , ~, :~ i= , __ •or • 
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Fig.4 
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3300 
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Fig.6 
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• 'll•B'il~ttllb*l/Electrical Characteristic Curves 
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BA4411 /BA4412 
BA4413 

FM 7 Cl / " I / f'' IC 
FM Front End IC 

BA4411/BA4412/BA4413!;J:, FM 7 Cl/ I- I/ ~·Jl.1<7.Ho 

,/I) ::.-·;;?IC""f"to 

RF?/ /!El~, ~ ~ -lf!EI~, F.!Qgjl~~IEI~, )1.AfflJ\ ·;; 

7 7' !Elfl~, IF? //IEl~hZLfAFCffl/\ 1) ~ -v ·;; / 1i 1 ::t

F:IJ• <?ff4f£tt :It Tl-' :t9 o 

The BA4411 /BA4412/BA4413 are monolithic ICs for FM 
tuner front end. 

-~~ 
1) ihf'F~ilil!~EEtBllil:lif2-8V tJb.1, 'o 
2) RF?//, MIX, OSC, OSC)i.AJ\ ·;; 7 7', IF7" //, 

AFCfflJ\ 1) ~ -v ·;; / 1i 1 ::t- ~·~SIP 9pin(: :t (:_It>, 

~iltl:JW L., f.:Yili-T-i!!i~~IJ 1: fJ:-::> T 1,' .Q o 

3) IF7" //O)~IH~ Ii 3 5 / n~ It TS fJ, {il!Jl.19 .Q IF::,, 

.A j- .b. '?> 7 1 Jv :$11:.g.p-tt T~!R9 .Q;: t :li-C ~ .Q o 

4) IF7" //O).At±l:t.11 / l::"-1//.A !;1:3300 l:fJ:-::> Ts 

fJ, iz7~ ·;;?71Jv90)1/l::"-1i/.Atfl.g.L.,z 

~M~ili1JU, ••~•-c~~m~•-cs7a>o 

6) RF7" :..-/0)1\ 1 n.A :::i :...-7':...--lf ~ l*i~ L., z1, '7a>o 
7) OSC!EJ~O)~Jiffl :::i / 7 :...- -lf ~ l*i~ L., T 1,' .Q o 

8) $1 .. :;f;i,1\5 /.A~MIX!Elfl~~:flj(ffl L.,, OSC)i.A.1:1\ ·;; 

77'~,MIXt±l1Jl::11::t- ~· 1) ~ ·;;:$l~~ltT1,'.QQ) 

-C, OSCQ)"E vtfyf;j: < ~~.A1J~~tt:li.li!:~=fl'S 7alo 

• mxt 
FM7 ~::t 

5::.;-::r1.J iz •y t

;F-.b. .A 7- v ::t 
1.J-.A7-i....-::t 

• *m'1"$i!g]/Dimension (Unit : mm) 

Cl.0 

JL 
0.3 

Ja:n 1ID CID CID CID CID CID CID CIIll 

•Features 

1) Wide operating supply voltage (2-8V). 
2) RF amplifier, mixer, oscillator, oscillator injection buf

fer, IF amplifier and AFC variable capacitance diodes 
are housed in a 9-pin SIP package with pins arranged 
for easy mounting. 

3) Three IF amplifier gains may be selected to match the 
IF systems or filters used . 

4) The 1/0 impedance of the IF amplifier is set at 3300, 
matching the impedance of the ceramic filters. 

5) The mixer output can be used with a resistive load. 
6) RF amplifier with an internal bypass capacitor. 
7) Oscillator circuit with a built-in feed back capacitor. 
8) Double-balanced mixer circuit with a buffer for oscil

lator injection and a diode limiter for the mixer output, 
minimizes oscillator leakage and improves response 
to strong inputs. 

• Applications 

FM radios 
Radio cassette recorders 
Home stereos 
Car stereos 
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• :1a·;171£17"?7.t.../Block Diagram 

BA4411/BA4412/BA4413 

• ~x<.tll:::k~*ft/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

•ijl!:E£ Vee Max. 9.0 v 
~gm'i;: pd 500 * mW 

iilf'F~IUUll Topr -25-75 ·c 

flf;:f.fi.ll!Uelil Tstg -55-125 ·c 
AFC~nt.Jn'<l!:EE VAFC 3.0 v 

• :l'ft~ltlfl:;le#/Recommended Operating Conditions 

Parameter Symbol Min. Typ. Max. Unit 

Vee 2.0 4.0 8.0 v 

• 1!1Ui\IY.J~1i/Electrical Characteristics (Ta=25"C, Vee =3V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

l!l\f~-1'5-Pi\''<l!;)i lo 5.5 8.0 10.5 mA - Fig. 1 

IF t±l:1J'<l!:E£(BA4411) Vour 7 15 25 mVrms f1N=100MHz, 80dBµV Fig. 1 

IF t±l:1J•E£(BA4412) Vour 20 35 50 mVrms f1N=100MHz, 80dBµV Fig. 1 

IF t±l:1JiltE£(BA4413) Vour 32 46 60 mVrms f1N=100MHz, 80dBµV Fig. 1 

IF .A.t±l:1J1 /t:"-:$1"/.A Z1F - 330 - Q - Fig. 1 

Jillflfl~~-EE Vose 200 300 400 mV fosc=110.7MHz Fig. 1 

:$1'1;t- ~g· CAFC - 9 - pF V,=2V Fig. 1 

• il~~IEJ§~/Test Circuit 

Fig.1 

1068 RDHm 



ii z 
:1 

...... 
Q 
m co 

,, 
ci5" 
'-> 
:§: 

-I 
0 
).:! 

' t-1-
:m 
!ID 
~ 
fill 

'T-
o.001µF_..L I 

ll 
R~: 

1 
FM ANT 

AM ANT 

FM FRONT END 

BA4411 
BA4412 
BA4413 

lQpF~ 5µF 

019~ 

u. 

s 
~ 

r2...l. AFG 

~I 

22okn 

+ 

1000 

470 

AM DSC T,iH 
rlkO 

FM/AM IF 

BA4236L 
BA4237L 

*i11il~J10Diiliiai'.:ID!!!lif - dll*-'-'-1!.-* 

FM/AM 

LED 
~ 

17 12 

FM MPX 

BA1332 
BA1332L 

Fo CHECK 

Vee 6V 

+lOµF 

LED 

4.7µF LOUT 

~ 

7 5 

4.7µF ROUT 

~ 
0.015r 

µF 

.t1Rll"-7P91 :,. : BA4236L 
"F1ftll"-7P 9·1 /: BA4237L 
T, : FM IFT 
T, : AM IFT 
T,: AM OSC 
T.: FM DET 
CF 1 , CF2 : FMt7.2. ·y?71'JL-11 
CF,: AMt 7 ~ ·y '7 7 1 Jl-9 

• 
~ :m 
:i 

" > 
'C 
"5!. c;· 
Ill 
g. 
:I 

= 3 
'C 
iD 

~ 
I 
~l 
4-
~ 
im 
0 
~ 
0 
th 

0 .. 
)> 
c 
Q. 
s· 
)> 
~ 
'2. c;· 
m -6' 
:::s 
th 

m 
)> 
~ 
~ ...... ...... 
....... 
m 
)> 
~ 
~ ...... 
N ....... 
m 
)> 
~ 
~ ...... 
w 



;.t-7 ;( ;.tJl.I IC/ICs for Audio Applications BA4411/BA4412/BA4413 

AM ANT 

fill! 
1000 FM/AM 

0 001 F c-1n---,-----1-r-:o '::".Ol~F:t--r--------lolOOlOlll __ __,,__ ____ ~~+---0 Vee 6V 
• µ T T . µ SW, lOµF 
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• 11JfFfilllll'I 
(1) RFJ" //!El~ ~BA4411 

BIAS BA4412 
RF7"//,;t:A:'-AMil!!O) t-7/V'A:$Zl', J\1 J~A::J/ 

7/-IJ-t.f l*.ij\l (., T~' :1:9 o 

ANTIEJ~I.: ,;t:, $~ii~ 7 1 JJ... :$! (SPF)~ {t-fi!ffl (., :!: 9 

~ ~7"//WA:'-A·~~~O)*~• W1.J1/~-§ 

/At.f75QO)t,O){f{ieffll.,T(t.:~~'o :l:t.::, CtJ"J t-~ 
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<5 ti T .t-3 IJ, OSCO)-'£ vfJ~·y ~ (.A 7' 1) 7" .AW:i~t1r ~ 
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Fig.3 
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(3) F.QllBR:lmlEI~ 
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• •ttf$4tti:llbtl/Electrlcal Characteristic Curves 
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ftDHm 

BA4411 /BA4412/BA4413 

12----~---------

101---!-----l---1----1---1----1 

~ 
g 
a: 
~ 61--+-~-+--1---+---1----1 

~ 
&l 41--+---+--l---+---1----1 
w 
5 
0 

-°so -25 o 25 so 75 100 
AMBIENT TEMPERATURE: Ta ('C) 

00, _____________ _ 
Vcc-4V 
frN =lOOMHz 
four=10.7MHz 

501---1---1---t---+-v,. -BOdBµV 

~ 540~-+---+---l---:..,...,.'f""=--¥'BA4~41~2 

~ v 
~ 301---117-.,,,..L."-1----l--+---+---

5! v 
1-ir 201-----1----1----1~-+---+---I 
1-

5 
10 l--+---1----1--+---+----J 

050 25 0 25 50 ~ 100 ' 
AMBIENT TEMPERATURE: Ta CC) 

12.---------------
f-lMHz 

111---\-,+--+--+--+--+--

\ 
~101----"'~---+--t---+---l--
c'; 
UJ 
j;il 9 l--+--->t.----l--+---1----1 
;:! f'.... 
~ I~ S Bl---!---1-----lf---"~-..:;;:.,..+--t--__, 

2 3 4 
REVERSE VOLTAGE: Vr (V) 
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600 

500 

> 
.§, 400 

~ 
w 
;l 300 
!::J 
§; 

§ 200 

100 

500 

400 

300 

" 200 

~ 100 

t;; 
a: 
0-100 
0 

..e-200 

-300 

-400 

lose~ 1110. 7MHz 

1---J--

L , 

4 6 8 10 12 
SUPPLY VOLTAGE: Vee (V) 

fose~110.~Hz 

ll 

-5000 4 6 10 
SUPPLY VOLTAGE: Vee (V) 

4o.--...----.---,----.-V-eo'3'6v--, 

f1N =98MHz 

2011---+---+---+---t-;;"E;..:~%-

- 800 20 40 60 80 100 120 
INPUT VOLTAGE:VtN (dBµV) 

Fig.23 1£1!i}df.1:1J~tt(BA4411+BA4236L,Fig.2 (b)) 

RDNfn 

BA4411 /BA4412/BA4413 

600:.-------------
Vee =4V 
fosc=110.7MHz 

5001----l----1----1-----1-----11------1 

> 
.§, 4001----l----1----1-----1-----11---

w 
~300 
CJ 
§; 
f;l 200 
0 

lOOt---4---1---+----I----'----' 

O'---.,l_---'-------'---_L----1 _ __J 

-~ -~ 0 ~ ~ ~ 100 
AMBIENT TEMPERATURE: Ta ("C) 

-4001----'-----1----1--+-----l---f.--l----l---f.----I 

-~25 0 25 ~ 75 100 
AMBIENT TEMPERATURE: Ta ("C) 
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'.t - .:;-• -1 '.t Ill IC/ICs for Audio Applications BA4422AN 

BA4422AN FM/TV 7 CJ / (-. I / ('' 

FM/TV Front End 

BA4422AN (;J:, FM 7 CJ/ I- I/ F fflO) 'E / ') :,.. •;t 7 ICC," 

9 o RF7'/:1@~, ~""-if@~, Jijjlltl~ilfm~. IF/~'.;t 77 

7' ;....:t1E1~~tfAFc.1t11~ 1J""-\' ·;t :t~1 :t- FiJ' sm.sx 
~tLZ~':l:9o 

The BA4422AN is a monolithic IC for the FM front end, 
consisting of a RF amplifier circuit, mixer circuit, local 
oscillation circuit, IF buffer amplifier circuit and a varicap 
diode for AFC. 

• ~-lit 

1) RF7'/:t, ~""-if, Jijj$~jH~. IFl~·;t 777'/:t, 

AFC~ 1 :;f- F :a: !*lit!.,. n '.Qo 

2) 7 v l:::'.'O) 1 -12ch1.f~f~<." ~ .Q 0 

3) ~ 'j'Jt,.J\ 7 /.A~~ ""-if :a:1*ffl !.,., =f~-%~iftt :a: i'J(* 

vn\.Qo 

4 l ~ ""-lfili:/JI:: 77//~1 :t- F :a:i*Jit Vn '.Qo 

s J JijjJlB~~''':t 77€!*lit1.,., ~giA.:IJ~tt:a:i'J(* vn, 

6) IF/\ ·;t 777'//0)H:I:/J1 /I::"-~/ .A (;J:330Q t:: tJ "'.) 

""(.ts I) , i! 7 2: ·;t 7 7 1 Jt.- 90)1 / I::" -1/· /.A C !l* 
[,""(~\.Qo 

7) ~ ""-ifl±l:/Jlit~m~f.i<."tifseffli'iJti~<."ifi>.Qo 

al 2: ""-If A'tJ ti ·;t :t 'J ;,.. -1 :::i ;,.. 7;,.. -If :a: l*lil 1.,. n, .Q 0 

9) JijjJlB~~IEJ~O)~~:::i /7/-lf € l*l• !.,., -~T-~I:: 
fJ:"'.)""(~\.Qo 

10) SIP9pin1N~MH·;,o 'T-: :Jl::~clb s tL Z .ts I)' ~~1::1w 

l.,f.:~T-~~IJl::tJ: "'.) H'.Qo 

•JIB~ 

7:/:tfJi!·;t" 

• ~~'1")!181/Dimensions (Unit : mm) 

2.8~~- 1 

y~· 
-JL 
0.3 

•Features 

1) Built-in RF amplifier, mixer, local oscillator, IF buffer 
amplifier and a AFC diode. 

2) Channels J -1-J-12 of TV can be received. 
3) Use of a double balance type mixer improves 2 sig

nal characteristics. 
4) A clamp diode is built-in the mixer output. 
5) A local oscillating buffer is contained for improving 

high power input characteristics. 

6) The output impedance of the IF buffer amplifier is 
3300, matching with the impedance of the ceramic 
filter. 

7) The mixer is operable oven with a resistance output 
load. 

8) A mixer input coupling capacitor is contained. 
9) A feedback capacitor of the local oscillating circuit is 

contained forming one terminal type. 
10) A small package of SIP 9 pin is used with a terminal 

layout suitable for mounting. 

e Applications 

Radio cassette recorders 

1074. RDNm 
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• ::l'o ·;t? 1£ 1 J7 ?7 .L../Block Diagram 

RFIN 

BYPASS 

RF 
OUT 

MIX 
OUT 

GND 

IF OUT 

AFC 
DIODE 

oso 

v,, 

• j!X\flt:;l;:~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~i.!l!~II Vee(Max.) 6.0 

[-f~Hi~ pd 500* 

tii'F~ltl'UJJ Topr -25-75 

ilH~~lt~llll Tstg -55-125 

• :ti~l1Jfl:*f-l:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 2.4 5.5 v 

RD Nm 

BA4422AN 

I 
Unit 

v 
mW 

oc 
oc 
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'1" - 7'-< '1" J:B IC/ICs fo,~ Audio Applications BA4422AN 

• ll~rr:J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vcc=4.0V) 

Parameter Symbol Min. 

l!l\1~~~191J&~)llf lo 6 

:±l:t.JiMDliEE Vo 20 

.Folllll~:lilllliEE Vose 210 

ll::ilflH~ Gvc 26 

.Fol$~:1i1111'!1:.~E£ VsTOP -
AFCJii:kmlJn~EE v, -
AFC:$!'1;t- l'"~:B: CAFC -

• jllg~18Jl&Ull/Test Circuit 

1076 

Typ. Max. Unit Condition Test Circuit 

8 12 mA - Fig.1 

30 45 mV fd=98MHz 100dB µV Fig.1 

300 425 mV fosc=108.7MHz Fig.1 

29 32 dB fa-98MHz 55dBµV Fig.1 

- 2.1 v - Fig.1 

- 5 v - Fig.1 

13.5 - pF V,=2V Fig.1 

Fig. 1 * t:= t~ I.,, .Folllil~:lilllili:EE, .Fol$~:1i1111'!1:.~E£llU:lEPi\' 11Ra= 0 Q C: 
"t9o 

RF • OSC COIL : FEM 10C-2F6 (SUMIDA) 

IFT: 2158-4095-498 (SUMIDA) 
BPF : BPWB6A (SOSHIN) 

CF: SFE10.7MA5 (MURATA) 

naNm 



ii z a 

..... 
0 ...... 
...... 

" "5' 

"' 

BA4422AN 

88MHz -· 108 MHz 

l 

BPF: BPMB6A (SOSHIN) 

CF1 : SFE10.7MA5 (MURATA) 

CF2: SFU455B (MURATA) 

T1 : FM IFT 2158-4095-498 (SUMIDA) 

T2 :AM IFT 2150--2173-147 (SUMIDA) 

T3 : AM OSC 2157 - 2239- 295 (SUMIDA) 

T4 : FM DET 2231-062 (SUMIDA) 

L1 :b°'b::::;: 5.Smm, 0.7UEW, 41 
L2 : FEM10C-2F6 (SUMIDA) 

FM 

BA4236L 

220 

L3 T3 

47 

Vcc6V 
--< 

+ 

27 

"'1W10p1470p 

L2i 
18p 

AM ANT ~ AM OSC 
, r -- , 

1 I : I 
I I I I 
I I I I ~i ~Ct,, i'.I l~I 1~11!11!11.'.1 i.~l i. 1_11.'_I I 

= 
-;i; 0.041 220k 

+ Lour 

560 4.7 

BA1332L 

+~1k I+ 
+ 3.3 

0.47 

+ Rour 

4.7 

(CAPACITOR : µF RESISTOR : !l) 

>l<\i\1il~Jtajjiljij:il'.]!!j.i]lf .. 3!J"f-A 't).-"f. 

• 
~ ae 
~ ". : ,, 
5' 
I» g. 
:::i 

~ 
I» 
3 ,, 
iii 

~ 
I 

"fI 
~ 

~ 
3B -0 

" 0 
(/) 

O' 
~ 

)> 
c 
a. s· 
)> ,, 

"2. rs· 
SI> -s· 
:::s 
(/) 

m 
)> 
.l:lo 
.l:lo 
N 
N 
)> 
z 



* -7 'f * 1F.I IC/ICs for Audio Applications BA4422AN 

0 

iii' 
~ -20 w 
(f) 

v SIGNAL +NOISE 

V cc = 4 V (BA4422AN) 
1io=98MHz 

FMfm=1kHz 

z 
0 
!l. 

-40 (f) 
hv ir. 1 IV 

.JI=± 22.5kHz 

AM fm= 1 kHz 

MOD=30% 

BPF=400Hz-30kHz w 
0:: 
t-
:::> 

-60 !l. 
t-
:::> 
0 

-80 

-20 0 20 40 60 80 

INPUT LEVEL (dBµV) 

• ff.IJ.IJ:.O)ji• 

( 1 ) Jitffl!EJ~':mi I., -r 

liDffl1EJ~~O)~~m~-t~8tO)t1.,~m1.,-rs~*T 

tf, ~~ffl,:&>t.:-:> nt ~ S ':~;jttO)~~~f+-st,:D~' 

*To 
~#~IEJ~~~fR~L,T~~ffll:~9t8~. DMttO) 

#~ST, ~)lt~;jttt~l>1.>9H•Ht§B.l'l.Jjzlf~UIC0)1\7 ·:; 

::\=-Wf~IM: 1.,z+-st~-x-V;.... f.J! T~~ 1.,-r < t!.~~'o 
* f.:, ~;jff~!:ml L,* T!;t:~tH'';t:+-st~~~';t:1'8T .t.J 

IJ *1t/t,O)"fz.'71Jt( f!.~~'o 

( 2 l Jbf'F~il.\ii~l±iBl1IH:-:>~' -r 
Jbf'F~Jl~l±iBIItl 1' di> tdi, Jbf'FJi!iJIItl).&iJlO)iBIItlJ7;J 1'-JiD 

O)IEJ~#!\HjgJbf'Ftf1¥filE ~tin'* To ~Mi1ii,:mJ 1., * 1.,-r 

l;t:, 1±~~1*~0)m:m1ifil;t:1¥filf1' 8 *-tt Mf, Z. ti SO)iB 

11I!J7;J1' l;J:M'!ifjj0)~5ll!~RJb';I: di; IJ *-!t /t, 0 

(3) RF7'/7" 

ANTIEJ~':l;t:BPFWff\effl 1.,*"91:f, RF7'/7"t.f-":·-.7. 

••~~0)~1>1.>. ilin1;....e-~;.....AwnoO)tO)f~ 

ffll.,Z(f!.~~'o *f.:, DC;IJ"; 1-~tiT~,~~'BPFf~ 

.If.IT 9ijj.g,;1:, ;IJ ·y 7" 1J /?::i /7/-ij-if~,~l:'T o 

,, 1 l'f.7. ::i ;....7;....-lj-l;t:J...n1.lt1JO)BPFO)•t-t!!Jl:u:ttt-t!J L,, .:. 

tis H~,5(H5z-;.... l;t:5pintJ• SO)~iJ.\ii~i1iUf*l!!~·H:mtti~ 

100 

~ 'J:? ~ 1'f1!-/i!!ic~': 1.,-r < t!. ~ ~' (iD.O~IEJ~~O)J:? 
~GNDO);:JllEJ l.,)o 

( 4) ~ ;:\=--lj-~ j'iij 1:-::i ~ \ -r 

~ ::\=- -ij-iliti~j'iij,;t:, IFTO)liiJ•:t!.\;:jJ'U: J: 9 ~j'iijl:' t1\e.lf.IRJ 

ijgl:'Tif, flH~. =1~-%~;jtt,:J31fl.,*0)1')i,~if~,~1' 

To 

( 5 ) .F..J$R~~I:-:> ~' T 

~c, FTZ!:mlT9~~~MWf&~T9~1>1.>£:0~~ 

)..::i;....7;....-ij-£:~~-Xl::t!.\;ttfJ...tiSti*T~ R~~ 

-"'·Jv 1i;.... 7"': J: 9 R~w;11:.,:mi 1., * L, -r ';t:1Jilfilf 1' 8 *-tt 1t, 

O)"fz.'77Jt( f!.~~\o 

( 6) IF/\ ·y 7 J7 7';.... /':-::>~' T 

l~\777y7'//0)~T~l±f~Jf.IL,TMO)IEJ~~-~ 

-t 9ijj.g,: 1;1:, ~T1:~i!ift1±tfmtm ~ti~~ 'J:? ':i!!icJM: <. 
t!. ~ 9J:?.t.JD~'1., *To 
( 7) ~)1,0)CR71 JL-9 ':m) L, T 

~il.\ii71;....1:;!qi)..T9:j!tttl:J: IJ ~l±~l'if~ G~lttf11£ 

l'T 90)1', Vcc~T (9pin) t MIX OUT~T (4pin) r.,91: l;t: 

:j[tttf;jqi)..l.,~~'1'(t!.~~' 0 *f.:, 9pintRFOUT~T 

(3pin) r.,90):j!fttl;t:750Q ].)Jl'1' ~;jiljffl < t!. ~ ~ 'o 
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BA4424N FM/TV 7 [J / (-. I / f'' 
FM/TV Front End 

BA4424N I;!:, FM 7 Cl / I- I / F ffl t::: ml~~ :tL t;: -'E .I 1) 

',l/JICl:'9o 

RF 7" //!HJ~~. ! :\=- -tt!HI~, Jili§B~~IHI~. IF 1~":.i 7 7" 

7" / 7'"».!J AFC ffli'iJ~~-~I' 1 ;;t- F J: IHfiJP.lG ~ :tL n' 
:1:9o 

BA4424N is a monolithic IC developed for the front end 
of FM . 

• *¥:Ill: 
1) RF7"//, !:\'--ft, Jili§B~~ti. IFJ\·;i777"//, 

AFC ffl 1i 1 ;;t - Ff l*lflo 

2) T v t:" 0) 1-12ch f.l'"~fg;i:iJliEo 

3) "f -:/Ji,1\ 7 ::...- .AM! :\=- -tt f !*.If.I 1.,, = f~{H~tt f & 

~o 

4) ! :\=--ft t±: :tJ t: ? 7 / / 1f 1 ;;f" - I'" f J*l:flo 

5) Jili$~~/"\·;i7yfJ*lfll.,, ~~A:tJ~~'iif&~o 

6) IF J"\·;i 7y7"//0)t:l:l1J1/l:::"-9"/.At;t:33007:' 

if!> I) , iz 7 ! '/ -7 7 -1 )f, 90)1 / I:::" -1( /.A C fl~ o 

7) !:f-ttt±::tJ~mtt~•l:'t~ffli:iJliL 

8) !:\'--ft.A.:tJ~7/~/?~/7/-ftfJ*lflo 

9)Jili$~~1HJ~O)~~~/T/-ftfJ*lfll.,, -~T!!\!o 

10) SIP9pin0)1j,!!\!J"(·;i-7-~l:~&1.>".J:tLZ.tJIJ, ~~ 

l:::JW l.,f;: t::0 /lf91Jo 

•Features 

1) A RF amplifier, mixer, local oscillator, IF buffer 
amplifier and a diode for AFC are built in. 

• -j" Cl ·;; ? 111 J7? 7 .l./Block Diagram 

RF IN BYPASS RF MIX 
OUT OUT 

• *ff~\t~~/Dimensions (Unit : mm) 

2) TV channels 1-12 are receivable. 
3) A double-balance type mixer in use improves 2-

signal characteristics. 
4) A clamp diode is built in mixer output. 
5) A local oscillation buffer is built in, for improving 

intensive-input characteristics. 
6) The output impedance of the IF buffer amplifier is 

330 Q , matching with the impedance of the cera
mic filter. 

7) Mixer output is operable also with a resistance 

load. 
8) A mixer input coupling capacitor is built in. 
9) A feedback capacitor for the local oscillation cir

cuit is built in, in 1-pin type. 
10) This IC is mounted in a small package of SIP 9 

pins, in a pin layout suitable for packaging. 

IF OUT AFC OSC Vee 
DIODE 

RDHrn 1079 
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* -7-< * Jft IC/ICs for Audio Applications BA4424N 

• l@M:ll:;t~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'lll:lw.~EE Vee 7.0 v 

i-f:gm~* pd 500 mW 

tii'Fi..11.li~ml Topr -25-+75 ·c 

flH.fi..11.li~ml Tstg -55-+125 ·c 
AFC ~P1JO'IB:EE v, 5.0 v 

• :11UHIJfF*#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.6 4.0 6.0 v 

• tl~B9~tt/Electrical Characteristics 

· ililf!M'll/DC Characteristics (Ta=25°C, Vcc=4V, l!fl~-~i''llJ.I) 

Pin No. Symbol Typ. Unit Test Circuit 

1 V1 0.5 v Fig.1 

2 V2 1.2 v Fig.1 

3 V3 3.8 v Fig.1 

4 V4 4.0 v Fig.1 

5 V5 0 v Fig.1 

6 V5 3.3 v Fig.1 

7 V7 0 v Fig.1 

8 Va 3.9 v Fig.1 

9 Vg 4.0 v Fig.1 

· 3'.E)jff~tt/AC Characteristics (Ta=25°C, Vcc=4V) 

Parameter Symbol Min. Typ. Max. Unit Condition Test Circuit 

fii~~~IEl:ffltll lo 2.6 4.5 7.2 mA Fig.1 

:±1 :t.J f.!~tEE Vo 30 50 72 mVrms fd=98MHz 100dB µ V Fig.1 

.f.ilf!l!~lHtl± Vose 200 400 630 mVrms fose=108.7MHz * Rs=OQ Fig.1 

~~fum Gve 31 36 42 dB fd=98MHz, 55dB µ V Fig.1 

.f.il$~~1'.Ll:~E£ Vstop - 0.9 1.2 Voe * R8 =0Q Fig.1 

AFC 11° 1 :t - l':g:a CAFe - 13 - pF v,=2Voe Fig.1 

1080 RDNID 
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• illlJ'.iEl§ll&181/Test Circuit 

1...-.,........,......-........................... ....-....... -.....r--r~~-.--' .ijl.fli: 

1 OOOp 

O.Q1 µ O.Q1 µ 

• ~iiliilT·O)fii)'C 

Q)FM ANT .A.:fl~-T 

~RF 7" /:1 J\-( J'i'.A~-T : 1\-( J'i'.A :::i /-7'/-ttl:ti*IC 

@RF7"/7"t±l:fl~~~-T:RF~~l§l~€ti*IC 

@MIX t±l:fl~-T : IFT .XtH!.Hit~~ 

@GND~-T : IC 0) GND~-T 

@IF 7" ./ 7"t±l:fl~-T : Zour=3300 

Fig.1 

tl!;m ;O 
::::i/T/1:t;F 

0.01µ 10µ 

GND 

Q)AFC ffl 5i' -( :f- l''~-T : fJ ',/- l''~-T ( 7" .I - Hi/Hlii*!$-z.' GND A.f~H-t!J) 

@osc~.:r 

@)Vcc~-T 

: Jiij$3E~:ti:J~IEJ~l:ti*IC 

: ICO)~)J.\l!~-T 

naNrn 

BA4424N 

I 
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• .a.§i&O)l:bfF 

(1) RF J7/1'1911& 

RFJ7/1'~X-AM•0)~7/~A9J7/1'~9. 

ANT @~~':1;1:;m;~iii&!71 Jv9 (BPF) ~Ifie.If.! L,*9 

~ RFJ7/1'd«-AM•~~O)~~. :±ln1/~-g 

:...- A if 750 0) tO) Ifie.If.! vr < t.: ~ 1, '• 

* f;:, DC fJ ·:; ~ ~ n Z 1,' 1J:1,' BPF IM.ffl9 ~ ijl;·iHt, 
fJ '/ j'I) /1':::J /7/-ffif~,~~9 o 

RF J7 / j'O):±J n11l :f.j': !;!:, LC IRIIDii.l@n IM*"C (., * 9 0 

11- -V'J:l;~O)A j'IJ J7AJ:l:1~~9~t;:~':, 9 ·:;1''(tj' 

~O):::i 1Jv'\'!>2~x~**'fi~O):::i11HMffl9 ~ t~!liJ"'ili> 

IJ * 9 o 1J: S, ~ ~ -ff@n-"O)fJ '/ 1' 1) /'7':::i /7/-ff ';j: 

IC ';:i*J~ ~ n (1,' * 9 o RF J7 / j'O)J{1 J'i'A :::J /7/-ff 

l;l:~~j~~;Jtt0)~1,,tO)l'ffffl (.,, .AnfllJO) BPFO)flti!! 

}~.-"M*"CL.,, 5pin (GND) ':f<'inlfi:-:51t*9i:Jf, ;:ti,.:;, 

Ha-S~J'\'9 -/I;!: 5pin ;IJ> 60)~)!\~mtiJ"'~MmtnlJ:\, 'd:: 

? ': (.,(""]'~\,'• 

(2) ~ ~ -ff@J!~ 

I _r;:;;;-i j 
-~p~ 

Va . :~v. 
I 1 OOOpF l 1 OOOpF 

Fig.2 

~ ~-ff@n1;1:g·i1v1{5 :...- A~~t~• ~ n -rs •J, osc 

0)-t vifYIJ: <A 1' 1J J7 AM~tYIJ: < 1J: "'.) n \ * 9 0 

~~-ff :±1ntm1: 1;1: g 1 ::t- F1: J:: ~ IJ ~ ·:; 9 ;1Jf~~1t -r iii> •J, 

~~.An~ttO)~~l&h H'*9. 

RF-~."'-----· 

BIAS•--------<~MAr-__. 

Fig.3 

~~-ff :±ln0)1ll:f.il;J:, IFT O)li t.»t!t#LI: J:: ~ 1ll:f.i~ tffffl 

lijfjg~9 o f;: t.: L,;fiJ~~iJ>"'fltT9 ~O)~ji~i:J"'~-~~9 o 

(3) JilitIBR~§~ 

Jilif\BR~@n Ii, :::i v? 9tlti!!1: J:: ~~ff~ :::i Jv t:0 
·:; "J ~I 

•ffl(.,(.tJij,R~@n1m•9~B-E~~ljB-C 

r .. iO):::i:..-7:..--ffli 1c ':l*l~~nz1,'*9· 
~ ~-ff@~-"O)),i,A';: !;!:/{ ·:; 7 'J" i:J>"~!t l ifi> I), ~~Anl!i¥ 

O)iJJf'J=O)~'.JEl~-:i (\,'* 9 0 

Ra Ii ~~;1J~M~ffl ~ 9. ~;Ef~ 1: "? 1,' Z Ii +~ji~ (., 

-n~iitL,Z< t.:~1,'• 

MIX 

Fig.4 

(4) IF/{·:;7yJ7/1'@n 

1F 1{ ·:; 7'J"J7:...-1'@n1;1:i ~ ·:; 9;:1-cJ'71:c1:: -:i -rm•~ 

n ("1,'a:9 0 :±ln1 /t:0 -:$l'/Ali IC l*Jf\Bl:J:: I) 3300 

':~;E ~ n -rs •J, -tz 7 ~ ·:;? 71 Jv9 ':iiUa9 ~ z: t if 
~~*9· 

MIX 

Fig.5 

(5) AFC.ffllij~~itg1;t-I'' 

FM ~j~:±J nO) S fJ - 7· I ;fljffl (., (" AFC I iJ' It~ f;: ~O) 

lij~~itg1;t- Fll*J~L,("1,'*9• J7/- F1l!IJl;J: 

GND,:tlt-l!!~nn'*9· 
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Fig.6 

• fEJfLl:.O)):i:Al 
(1) litffl@~[;i(Jt:OO L.. T 

litffl@~[;ig(J)ffium•9~8B(J)tmmt...zs~*9W, 

.:'1E.mt:d1i t.: -::i T ti~ i::. t:1~tt(J) .::m~u·+$11:Jflc' * 9 o 

;i1-1q- tt@~:li::~ f ~SI! t... T .:.' f~ffl t: t.J: .Q Iii¥ ti, M~~tt(J) Jt. 

t.J: 6 T, i@.ilt1ijttB~clb;iJ.igttflB.i'.,JHJ'~U IC (J)J\7"'J 

"'"~ f:igJI: L.. T +9f.J:""'l- V' / f j! li::.~::li:: L.. T < tC. ~ c 'o 

*k, -~~~~L..*l...TU~UT~+9t.i:m~UT8T 
slJ *itft.(J)""(".:'jlft< tC.~c'o 

(2) lbf'F~i!ii~EE~IHI 1:-:J c' T 

lb~~~~EE•IHl~Til1in~. lb~~IHl~M(J)•IHl~T

JitO)@~.fll!Eibf'F tf 1¥IDE ~ n n, * 9 o •tt1i 1: ~ t... * t... 

z ti, 1±:tl*1~1!i¥0)Afl~1i ti 1¥IDE T 8 * -tt A. tJ~·, ;: n i:, (J) 

•IHl~Tti1~ttfiO)~ifit.J:~ibtii!1i IJ *it A.o 

(3) RF 7'// 

ANT@~t:ti BPF~ff~ffl L..*9tJ~·, RF 7'//fJ~·«

A~~~~(J)kclb, Wn1/~-§/AW~0(J)B(J)f 

1~fflt...T<tC.~c'o *f.:, DC:fJ·:; 1-~nTc'f.i:c'BPF 
ff~Jf.19 .Qijj~ti, :fJ ·:; / 1) /?°::J /-r/-tttJf~,~T9 o 

J\ 1J'tA::J/7/-tt ti.A n1JllJ(J) BPF (J)j31Jt!!,¢.i.t:j~Ht!! L.., 

;: n 6 f tli-~'1't:$1-/ ti Spin :I.» 6 (J)~~~mttJ,..~Mt:mt 

n t.i:c 'J:? t.i: H:$1- :--!!icii'.t: t... T < tc. ~ c' ()J!IJ:li::@~[;i(J(J) 

J:? f.J: GND (J)i]I@ t... lo 

(4) 2: "'"-!t~lilit:-:Jc'T 

2: ~ -ttW n~liliti, IFT (J)tltJ•jittitt: J: .Q ~liliT BfE.lf.li'iJ 

l!ET9fJ,.., flH~ • .::.f~'51~ttt:~ll' t... * 9(J)T51~tJ~·~,~ 

1"9o 

(5) JiliflB~tH~t:-:Jc'T 

::f~iijlj~~(J)C1l:#f f cl/)~[., Spin (OSC) t:slt .Q~~v 

/\\'Jv(J)ar.J~ f fi? ;: t fJ~·-z:. 8 * 9 o f tit: ti Spin t $1 / 

?@~oo~mtit(~o-~+o) t.A.:ti.Qt~~Wi'il•T 

"to t.:tC. t..., :$1 /?@~(!)a §//t:~ t...T(J)~~#<m 

t:-:Jc 'lti+9t:5.t~ t... T1iO)~:lf:f slJlc' t... *9 o 

(6) IF/\·:; 777'//l:-:Jc'T 

IF/\·:; 7 7' 7' //(J)Yi/iT-~EE f fljffl L.. T fill(J)@~/'\.j~~ 

9 .Qijj~t: ti, Yi!iT-t:~ifif.IEEtf~nna ~ nt.i:c 'J:? t:!!ic~ < 

tC. ~ .QJ:? 1:sJfic' L..*9 o 

(7) ~~(J) CR 71 Jv'.)I t:~ l... T 

~i!i\71 / t:~.A. 9 .Qjittitl: J: IJ ~EEl!~fftJf1:_ 1.5~MtJ~'1ft 

r9.Q(J)T, VccYi/iT- (9pin) t MIXOUTYi/iT- (3pin) 

(4pin) r .. it:tiifttitf~.A.L..f.i:c'T<tC.~c'o *f.:, 9pin 

t RFout Yi!iT- (3pin) r.,,(J)j.ff;fitti 3pin ~1.±fJ~· 2pin ~EE 

J: I J {ft < f,i: 6 f.J: c' J: ? t: ~:If: L.. T < tc.' ~ c 'o 
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• flj!Jt:J~ii/Electrical Characteristic Curves 
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BA1320 FM ~:rv'1"~11177°v?if 
FM Stereo Multiplexer 

BA13201;1:, PLL1.i~'A':l*ffl l..d.: FM~ Jl-7- :1 v ·;.i? .A .A 

7v*m~m~~T.n-.A7v~O)~~~~~fr~O) 

.A 7 i.-~7 ~~n-tz ·;.i l--"O)R>ffl'A'~JJI 1.,,, ~~~:lE1t~ 

ix:Hit< ~ttvr.t>•J *TO)~, Vcc=5.4V*"f~:lE:Vr 

Df'l=l,*T• 

VCOO)~:IJil~ll:.~T- (9pin) fJ""#I.' '"(I.'* T 0) ~, AM~f~ 

~O)~:IJil~ll:.fJ""liii$1.:fi ~ * T. * t.: i? riv-:,, 3 ::.- ::J ::.

Hl-Milff (8pin) tft1.'n'*TO)~, )..tJ~i:i'L,~:f'iliiE 

'A' T ?>;:. t Ii 1.,,1.::~:lE t,,f.:Mil.'i?l'l'v-:,, 3 ::.- H~Q;:. t 
fJf~~*T· 

PLL1.i~~90)~, 9~#1t~&.fJ'°:'Pli <, ~~!iHi~~l.:fi 

~*T• 

The BA1320 is a PLL system monolithic IC designed as 
an FM multiplex stereo demodulator. 

·~-1) PLL1.J~f*fflO)Mj'f'1fi~-Y Jl-7-:1v?-tt~~ Qo 

2) 1Ji~ix: * 1"'~'.lEl.:fM'l=T ?> (Vcc=5.4V Min.)0 

3) 7 /:1F.ii::tTv"'Jl-fJ"11i1.' (6.5mV Typ.)0 

4) i?l'iv-:,, 3 /::J/ t- Cl-Jl-~T-#~~.t>?> (8pin)0 • 

5) VCOff;ll:., -'E / 7 JI-~ .:i -7 1' ;..-?~T-# ~ (9pin)0 

6) l:l:ltJtix:v"'Jl-O)CJ.AfJf:'Pt..71.' (Gv=-1dB Typ.)0 

7) 11f~$ (0.3% Typ.)0 

8) SCA~:'t;$fJ"•"' (80dB Typ.)0 

9) 14pin? 1 :1 cO)li~tt'A'~ ~tdliliT-A:il' • 

• .IJ.lif! 
.A7v~7~~ni!·;.i t
n-.A7-v* 
*-L..A7v~ 

• ~~-tiil!l/Dimensions (Unit : mm) 

BA1320 

19.4±0.3 

Rl.2 11 10 91 

12345678 

d ~ 
~[~£Wmm' ]~ ~:: ti ...; . c...) 

;: ~ - . o.5±0.1 0,3,;:o.1 

::; I. 1-2.54±0.3 I ~-~ 
17. 78±0.3 8.8±0.6 

•Features 

1) A PLL is used for high multiplex-efficiency operation. 
2) Stable operation at low voltages (Vcc=5.4V Min). 
3) Low lamp lighting level (6.5mV Typ.). 
4) Provided with a separation control pin (pin 8). 
5) A pin is provided for stopping the VCO and for monau

ral muting (pin 9). 
6) Output voltage is available with low loss (Gv=-1d8 

typically). 
7) Low distortion (typically 0.3%). 
8) Good SCA rejection ratio (80d8 Typ.). 
9) Designed for compatibility with 14-pin-type devices. 

• Applications 

Stereo radio cassette tape recorders 
Car stereos 
Home stereos 

1086 ftDHIR 



* -7' 1' *Jn IC/ICs for Audio Applications 

• 1*1$181il.ffl@t~/Circuit Diagram 

AMPLIFIER 
OUTPUT 

LAMP 
INDICATOR 

SEPARATION 
CONTROL 

• ~Xlt:il:k~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~ibi\111± Vee 14 

~~ni~ pd 550 * 
ibf'F)gflifi!Hl Topr -25-75 

f*:tf)ji\fl~IHJ Tstg -55-125 

7 ;.... :1!mibililii ILAMP 75 

naHm 

Unit 

v 

mW 

"C 

·c 
mA 

VCO RC 
NETWORK 

LOOP 
FIL TEA 

LOOP 
FILTER 

DETECTOR 
INPUT 

19KHz 
MONITOR 

LOW PASS 
FIL TEA 

LOW PASS 
FILTER 

VCO STOP 
9 COMPELLING 

MONAURAL 

---

BA1320 

I 
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e •tt~Mtt/Electrical Characteristics (Ta=25"C, Yee =12V, V1N =350mV<L+R=90%, Pllot=10%>, f=1kHz) 

Parameter 

•*•11u1.g.A.:tJ~~ 

•*-t/7JL-A.1.l~~ 

A.1.J-f:,;1::::-~;,-';1. 

71' /*Jll1zl"fv- ~ =i ;,-

;t-7' 1' ;tt±l1.ltEE 

71'/*)"1~7/'A 

'A 7 v ;t~i!;ilti/k~$ 

7;,-:tf.\i.nv~Ji.. 

7'//1::7.'TIJ ~'A 

:\'1':171'v/-;J 

:f 1' IJ J7 IJ-? 

:f 1' IJ J7 IJ-? 

SC~*$ 

~ ::i.-71' /1"7.v·:i ~::i. 
;t--Ji.. f"tEE 

lb11'tlEEtHll 

fifi.f3-~tlll! 

• ill!l2E:IBllH!l/Test Circuit 

COMPELLING MONAURAL 
VCO STOP Vee 

S G 

(STEREO) 

1088 

Symbol 

VIN 1 

V1N 2 

ZIN 

Sep 

VouT 

CB 

THO 

Lon 

Hys 

CR 

CL 

CL 

SCA-R 

UTH 

Vee 

la 

Min. Typ. 

350 -

350 -
- 30 

35 40 

- 310 

- -
- 0.3 

- 6.5 

- 3 

- ±5 

- 35 

- 45 

- 80 

- 1 

5.4 -
- 15 

Vee 

5 

Max. Unit 

- mV 

- mV 

- kO 

- dB 

- mV 

2 dB 

- % 

- mV 

- dB 

- % 

- dB 

- dB 

- dB 

- v 

14 v 
- mA 

LEFT 

Flg.1 

RDNrn 

Conditions 

THD=1%, L+R=90% 
P=10% 

THD=1% 

-

V1N =350mV 

-
-

Pilot Level 

-
-

f=19kHz 

f=38kHz 

L+R=80%, P=10% 
SCA=10% 

LPF 

DISTORTION 
LEVEL 
METER 

-

-
-

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Flg.1 

Fig.1 

.fig.1 

Fig.1 

Flg.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Flg.1 

Fig.1 

):t:l:fl:tJO)J>/:;1'(~, D-/q71'1H•O)D;l.t 

filitlT {> fo~O) t,0)1' To 
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BA1330 FM ~ 7 [..;~~ Jlr7-7°[..; ?if 
FM Stereo Multiplexer 

BA13301;t, PLL1J~f 1*.ffl l.d.: FM7 Jlr7 7' v 'Y? .A .A 

7v~~~ffl~~T.M~~~~tt~O).A7v~79~ 

:fJ-tz 'Y l--"O)ffifflf+'11:::~it 1..,, 1*1$~'.lE:1t~ffHi< 

~~t [., T &, IJ :t TO)~, Vcc=3.6V Min. :t ~~'.lE:,;::i1Jf'F 

t.,:t"t.~~~AMO)~~'.lE:~i11~•. ~~~ftM~.A7 

v~1;::~.Q;::. t 1:::J: .QS/NO)JIMtfilD"<''f.:11>, ~~~AM 

•. ~~illlftM';:: 'HUba'iJ';:: VCOtJ"~.il t., (Typ.3.2V.l-:l 

""Fl, ~'.lE:~~ff~ (Typ.3.6WJJ:.l ~~~ 1.., :t "t. vco~ 

~~.ilYi/i-T (9pin) tJ"f;tL 'TL' .Q ff. 't ~ ~ < t: .A 7 1) ~.A tJ" 

&, IJ :f:TO)~AM~f~MO)~~~.il(J)iitJ>, IFv/\"Jt.-l:::J: 

.Q~jftjl]-l:.15Jt-J}Jf'F':::fljffl~~*T• f(J)fJB, izl~v-~ 

3 /:::J/ 1-Cl-Jt-Yi/i-T (Spin) tJ"f1L'T•L':tTO)~, A:;IJ:fili 

iET .Q;::. t ~ <, ~:iE:1:::;~p-tz1~v-~3/tJ"~•:di :t T. 

:;_ = 7 7 ·y 1-1~ ·y -7 - 9 Cl) BA1330F (MF16pin) t, Z:: ffl~ 

l.,TL':tT. 

The BA1330 is a PLL system monolithic IC designed as 
an FM multiplex stereo demodulator. 

Mini flat package of BA1330F(MF16pin) are available. 

·~ft 
1) PLL1J~~ffl(J)~ttlm7 JL-77'v7-lf. 
2)1f!;~~~ff :t ~~'.IE: [., T ihi'FT .Q (V cc=3.6V Min.). 

3) 7 /7'~!Kfv/\'Jt-tJ"11h' (SmV Typ.)0 

4) izl~v- ~ 3 / ::::i / I- Cl -JL-Yi/i-TtJ"ftL 'TL \.Q (Spin). 

5) VCO~.il, ~jftilJ-l: .I 7 JL-Yi/i-TfJ" ML' TL' .Q (9pin). 

6) VCO~tt, ~ftil]-l: .I 7 JL-Yi/i-T(J) .Av 'Y ~ 3 JL- i-;·~m;:: 

t: .A 7 •J ~.A fJ5',f, .Q (2dB Typ.)0 

n~~~""FM, ~Jh~~~O~ll. ~~-l:.17~JJJ~f 

ff? fllliig tJ"i*llt ~ tt. n' .Q. 

S) t:f:ltJ IJ ·y 7'JL-~$;$fJf ~ti. TL' .Q 0 

9) t:f:ltJ~ff(J)Cl.AfJf:'.Ji'~L' (Gv=-1.1dB Typ.)0 

10) if£~$~&, .Q (0.3% Typ.)0 

11) SC~$;J;l:;fJ5'fftt. n'.Q (76dB Typ.)0 

12) Yi/i-Tnci'l'l:::B:;fltttJ5'&, .Q (BA1320~'(ffi!J.fH~~Jl,)0 

• 9f,~-;tit~/Dimensions (Unit : mm) 

BA1330 

19.4±0.3 

Rl.2 14 13 12 11 JO 

12345678 

lr=J-i ,r~tc~J~ ~: ~J~t ~ .,~, I ,,.,.t 
"' 1 l-2.54±0.3 I I I 
M 17.78±0.3 I 8.8±0.6 

•Features 

1) High-efficiency multiplexer employing a PLL tech-
nique. 

2) Stable operation at supply voltages as low as 3.6V. 
3) Low lamp lighting level (SmV Typ.). 
4) Separation control terminal (pin S). 
5) VCO stopping and forced monaural terminal (pin 9). 
6) The threshold voltage of the VCO stop/forced mon

aural terminal has hysteresis (2dB Typ.). 
7) In case of a drop in supply voltage, VCO stops and 

the forced monaural function is enabled automati
cally. 

8) Excellent output ripple rejection. 
9) Low output voltage loss (Gv= -1. 1 dB Typ.). 

10) Low distortion (0.3%, typ.). 
11) Excellent SCA rejection (76dB typ.). 

12) Pin-compatibility with the BA 1320 and other com
parable circuits 
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•m~ 
.7.7v::t7V'::t:h-tz·:1 t

:h-.7.7v::t 
*-.L..A7v::t 
-tO){i!l 

• Applications 

Stereo radio cassette tape recorders 
Car stereos 
Home stereos 
Other stereo applications 

e l@x<.tll:k~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

il~ilf£ Vee 14 

~~m!li:: pd 550* 

ihf'FiB&IUUll Topr -25-75 

1!U.fiaJUUll Tstg -55-125 

7 / /ll!ihilmt ILAMP 75 

BA1330 

Vee 

AMPLIFIER 
OUTPUT 

[

l.EFT 4 

OUTPUT 

RIGHT 

LAMP 
AMPLIFIER 

SEPARATION 
CONlROL 

Unit 

v 
mW 

"C 

"C 

mA 

BA1330 

vco 
NETWORK 

LOOP 
FIL TEA 

LOOP 
Fil TEA 

DETECTOR 
INPUT 

19KH2 
MONITOR 

LOWPASS 
Fll TER 

LOWPASS. 
FILTER 

VCO STOP 
9 COMPELLING 

MONAURAL 

* Ta=25"CtLt.C'~lllTMl!gli, l"CI:"?~ 

5.5mW~iltl5~ 

• fl~f.J~tt/Electrical Characteristics (Ta=25t, Vee =6V, V1N =300mV <L+R=90%, Pilot=10%>, fm=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

fi*:J />l'V' '/ t-.A.1J1~~ V1N 300 - - mV THD=1% Fig.1 

fi*'E,; 7JvJ...1J1~~ V1N 300 - - mV THD=1% Fig.1 

.A.:tJtlHR: R1N - 40 - kQ - Fig.1 

Ch.-toti.,.-::; 3 /(1) Sep-1 35 50 - dB Rsep =500QVR Fig.1 

Ch.i!1ti.,.-::; 3 /(2) Sep-2 25 40 - dB Rsep =270Q Fig.1 

:t-71 :tl±l:tJilfE Vour - 265 - mV V1N =300mVrms Fig.1 

7'1'/*Jv1<7:..-:A CB -2 0 +2 dB - Fig.1 

:A 7 v :t~ID/ili!li~$ THO - 0.3 - % V1N =150mV Fig.1 

7//#.\!l'Tv~'Jv Lon 5 8 11 mV Pilot Fig.1 

7//l::;A71J :,.;A Hys - 3 - dB - Fig.1 

~'1'7°7-l'v:.-::;· CR - ±7 - % - Fig.1 

- 32 - dB f=19kHz -
~'\'I))' 1) -'J CL 

- 48 - dB f=38kHZ -
SCA!!*:!.$ SCA-R - 76 - dB - -

.=:::i.-71/7:7.v·y:,.3 - 1.0 - v ON (VCO STOP) Fig.1 

Jv F".ltf£(pin9) 
Vth 

- 0.8 - v OFF Fig.1 

.=:::i.-71/7:7.v·y:,.3 - 3.2 - v ON (VCO STOP) Fig.1 

Jv i-:·~a:: (V cc ) 
Vth 

- 3.6 - v OFF Fig.1 

1~~mtilif.1:1: SIN - 80 - dB - Fig.1 

l!\\1~~~ilmt la - 18 - mA - Fig.1 
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• ill~~l§lf&lg)/Test Circuit 

COMPELLING MONAURAL 
VCO STOP Vee Vee 

Gv= 1 

'--'>-+--+-~! L.: ________ , ___ J 

MONITOR 

Sep I Sep.2 

Fig.1 

• Ji(>JIH~J/Application Example 

4712 
~~-'\/'./\,---------------------- Vee 

+ 
1QOOµF 

COMPELLING 
MONAURAL 

VCO STOP 

lOOkU 

LED 

LEFT 

FILTER 

RIGHT ---
FILTER 

RDNfR 

I 
I 
I 

DISTORTION 
LEVEL 
METER 

ii: tll:IJ1li:J11;1:, tll:IJ71Jv$< (19kHz, 38kHz)l:J:-,<: 

iJ!'llt [, ;!; "fO) <:'ii;@;[, Z ( f!. t5 ~ 'o 
8pin0)"1! 1tv - ::.- 3 :.- :::i :.- ~ i:i -Jv/!tliHt1k o O)iiJ\!l' 
l!Uitl'rr-:>T\';l;To 9pinl;i:, lfv"(JVl:J:{>~lf;IJ'f 
./ 7 Iv". .:i. -7 1 / 7 '?, AMIJ?:jj;;~O)~!l<1¥~1:;fljflj 

l'~;!;To 
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BA1332 
BA1332L 

FM ATV'1"~ Jlrr/v?if 
FM Stereo Multiplexer 

BA1332, BA1332Lli, :tJ - .A 7 v ;t iJ> S .A 7 v ;t 7 ::;·;t 

:tJ iz "J I- :I: 1"1!i$;~ 'ffl~l:s'(i!~ '~ 'f.: t.: It .Q PLL1J~~ l* 

m ~ f.: FM? Jvf- 7' v "J ? A AT v ;t .Jl~m ICc· "9 0 i*Jlffi 
~:l'E:1t~~Ht < ~~t Vr il1> fJ :I: "9(7)1", Vcc=3.0V1J• S 

14V:I: 1"~'.lI:~ibf'l=Hr~ '* "9 o 

The "BA 1332/BA 1332L are FM multiplex stereo demod
ulation ICs employing PLL system, that can be used for 
wide range of applications such as from the car stereo 
player to the stereo radio cassette tape player. 

·~:& 
1) PLL1J~l*ffl(7)~ttfie? Jvf-/v? -lf 1" il1> .Qo 

2) 1ft~~~l±:I: 1"~'.lI: ~ "libf'l="t .Q (Vcc=3.0V)o 

3) LED#.\:tT v-"Jv:lfili~ \ (6.5mV Typ.) 

4) izHv- ~3 /::J / t-CJ-JvYili-T:lff•h'"l~'.Qo 

5) f~.if.$ 1" il1> .Q (0.1 % Typ.)o 

• Features 

1) High-efficiency multiplexer of PLL system. 
2) Stable operation down to low power supply of 

Vcc=3.0V. 
3) Low LED lighting level (6.5mV Typ.) 

4) Provided with a separation control terminal. 
5) Low distortion (0.1 % Typ.) 

• *~;fi*~/Dimensions (Unit : mm) 

BA1332 
19.4±0.3 

R1.2 14 13 12 11 10 

12345678 

"" 7.6±0.3 

~n~~~!. J( ··~·~: 
"! I 1-2.54±0.3 

1 
I I 

"" 17.78±0.3 8.8±0.6 

BA1332L 

0.55 

19.05±0.3 2.75±0.25 

1 3 5 7 9 11 13 15 

~ 0 o 0 o 0 o 0 o 0 a 0 a 0 a~ 
2 4 6 8 10 12 14 16 

6 9 12 7 

:; :.<1i!l 1l inli'!' .1 "'" fo7 _r_ ·y "J GND 
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• ~Mll::k~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~;.um: Vee 14.0 v 
~~ti!./<: pd 500* mW 

ti1'FiAilllBl!I Topr -20-70 ·c 
1!+\fl:iAilllBl!I Tstg -55-125 ·c 

• 'll~tr.J!fiitt/Electrical Characteristics (Unless otherwise noted, f=1kHz, 200mV L+R=90"A., PILOT 10%, Ta=25°C, 
Vee =6.0V.) 

Parameter Symbol Min. Typ. Max. Unit 

!Wi1~-li5-~ill:illt la - 9.0 15 mA 

.ffi:$ THD - 0.1 0.7 % 

71':..-i1v-1?1t1.--;, 3 :..- Sep 35 50 - dB 

j&_*-JdJv-"Jv VrN Max. 350 - - mV 

l:IJ:tlill:I± VouT 100 145 190 mVrms 

LED ONvA;°Jv Vp 4.0 6.5 9.5 mVrms 

LED t;:z.71; ~;:z. Hys - 2 - dB 

• ill~~IEili&~/Test Circuit 

COMPELLING MONAURAL 
VCO STOP Vee Vee 

SG 
(STEREO) 

0.047µF 0.47µF 

f 1 M~~~~R 560fl sep 1 k!l 

Sep 1 

Fig.1 

RDNIR 

Conditions 

-

MAINj~-li5-

;f< I) .1 -1' t'l)fi' (: j:; .Q 

THD;;;;2% 

MONAURALj~-li5-, RL=3.3kQ 

-

-

LPF 

DISTORTION 
METER 

;1: t!:J:tJ0)7'/:ft;tD-JC!, 71 J~';IO) 

D :Z ~ lifif'lt9 .Q fc dJO) t,O) C'9 o 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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• 11~UY!J~t1dll*i/Electrical Characteristic Curves 

1094 

4.0 

~ 
1JJJ]TI illilll I 

l---fv1N1=1266~V(L+R=90%, Pilot=10%) 
D 3.2 :c 
f-

z 
0 
>= 
CI: 2.4 
0 
f-
VJ 
Ci 
Q 
z 1.6 0 
:;;> 
CI: 
<( 
:c 
_J 

0.8 <( 
f-
0 
f-

MAl1 

/1 sus,[ 
MON 0 

50 100 200 500 1 k 2k 5k lOk 

MODULATION FREQUENCY : fm (H,) 

Fig .2 'E / 7 Jv ;< 1 /-It 7·1i~:i:~~iJi1iF.~ 
-:I£~iJil~Hil'tt 

~ 
100 

~ 
z 
0 

80 ~ 
CI: 
<( n. 
UJ 60 <fl 
_J 
UJ 
z z 40 <( 
:c 
0 

20 

100 

~ 80 

~ . 
"' 
5 60 
>= < 
CI: 

"if:. 
~ 40 

_J 
UJ z 
:i 
5 20 

~ 
0 :c 
f-

z 
g 

~ 
l---+---+---l--+---t---t---J3.2~ 

Ci 
ll 

l---+---+---l--+---t---t---J2.4~ 

~~s:iep~::::::::::4::__,:-tb,.-~-t'-L-R 1 ~ 
~ R-L "6 -' 

~ 
:::::... 

l----J-.--+---1--+---+---1---i0.8 

- THO L. A 

4.0 6.0 8.0 10.0 12.0 14.0 

SUPPLY VOLTAGE : Vee (V) 

c--L~I 
4.0 

m=lkHz 

3,2 ~ 
" I' 
z 

p L-R 
f-""" """-1 

R-L 

2.4 i'2 
a: 

~ 
Ci 
0 

1.6 1l 
::; 

1 
~ 

0.8 ~ 

THO ' A ...-1 
1XJ 200 300 400 

MONAURAL INPUT VOLTAGE: V1n(mV) 

RD Nm 

~ . 
"' 
z 
0 

>= 
<( 
CI: 

"if:. 
UJ 
<fl 

_J 
UJ 
z z 
<( 
:c 
0 

BA 1332/BA 1332L 

~ 
80 l---+-t-t-H+fH--t-+-1--t+t+tt-+--H+H-t++---l 3. 2 ~ 

f-

5 
>= 

60 >--+-+-+-H---+--H+++l+>:ep.-+-++++++++---< 2.4 a: 
N L--R ~ 

l---+-t-t-H+fHc--t--¥144'1-H+-+-+-1~-mL, R Ci 

~ ~ 
40f--++tt;j~r++1r+++ttt-++++H'ftt----i1.6 ~ 

~ 
I 

_J 

20 l---+-t-t-H+Hll---t-+-11-+++Hl-+--H+H-t++---l 0. 8 ~ 

50 100 200 500 1 k 2k 5k IOk 

MODULATION FREQUENCY: fm (Hz) 

~ 
0 

h: +aoo ~ 
ii' 

~ 5 
~ + 4001---+---+---lc--+--+---t--1 3.2 ~ 

~ ":; ___..l --+--t ~ 
~ -i-= __ j I 2.4 ~ 
~ -r ~ 
z ::; z a: 
§5 -400 1.6 ~ 
a: _J 

~ ~ 
E -aoo 0-6 ~ 

THO(MAIN) 

4.0 6.0 8.0 10.0 12.0 14.0 

SUPPLY VOLTAGE 

c--1J 

\ 7-
3 

-----ffi-30 

Li 
> 
UJ 
_J 

f-

~ 
20 

['\ n. 
l!:_N LEVEL ::; 

<( 

\ b 17 
~ 

~ "n. OFF JVEL 

17.4 18.2 19.0 19.8 20.6 

FREE RUNNING FREQUENCY: f,(kHz} 
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100 r-~LJ----1----+---+--l--l-f--+-- 4.0 
V1n=200mV(L+A=90%, P11ot=10%) 

BO >--+--+----+---+--1-----+---l----L---'-~ 3.2 ~ 
D 

~ 

§ 
60 l--+--+----+---+--1-----+---l----L---'-~ 2.4 Ii 

S~~d:::::t-L ~ y L-~ \1 
40 l--+-p....-+,....,.....,_-+--+-+--f~~~~---11.6 i 

~ 
20 f--+--+--+---+--+--+--+--+--+--j 0.6 :? 

j ) 

0 -25 25 50 75 

AMBIENT TEMPRATUAE: Ta("C) 

20·~-~~-~~-~-~ +BOO 

~l~=6l--1-l--+--+----+---+--I-~ 
fm=lkHz 

16 >--+---+---+--I---+---+--+---'-'--- +400 

_v-1--
12 1-+-+--t----!-, ....... ""+---+--l-f--j 

~ 
-400 _.. 

··---

-800 

1 --

_J_ 
0 -25 25 50 75 

AMBIENT TEMPRATURE 

Fig.10 §jE:~iJUltF 1J7". 7/7"#.\:tlv/\}v 
7 :.-- 7"il!l:tl vA;·;i,-~llIJigJUi¥tt 

• ~llLl:.0)$i:ll 
(1) 7/7',il:i.:tlv-"Jv 

1) 7 :..-/R.i.:tlv-"Jv 
BA1332,;J:, J...tJ7 .. 7v::tf~i5'0)1~1J:J·:; H~i5-(19kHz) 

v-"Jv1l:k8 < IJ~t. §jjje~.H:'E.17Jt-ltrf'Ff.l•iJ.A7v 

::tjjjf'l'"'-W~blJ, .A7v::t~~7/7'1.J~J!ii.:tlL,;1:9a;:: 

OH .I 7 Jvjj)f'Ff.l' iJ, .A 7 v ::tjj]f'l'"'-W~b~,i;':i.O))..:tJJ~ 

1 o ·:; H~i5-v-"'Jv i 7 :..- 7'R.i.!KJ v"'l:Jv t \,'\,' * 9 a 
BA13320) 717',i;':i.:tJ v-"'Jv ,;!:, 6.5mVrms (Typ.) -r:·9 0 ii 

"m', n1J:J ·:; H~i5-,;J:, .A 7v::ti~i5-0)10%1"90)1", 100% 

O).A7v::ti~i5-~f*O) v-"'Jv ,;1:, 65mV (L+R=90%, Pilot 

=10%)c/JIJ;l:9 0 

1 
TIIU ' . 

> 
.5 20 
:'t 
..J 
UJ 
G; 
..J 

t
::J 
a. 
~ 
a. 

" <( 

~. 10 

'3 
0: 

0 
10k 

~ 
1 

r'I 

BA 1332/BA 1332L 

] 

I 

~ 
1---

lOOk lM 

RESISTANCE BETWEEN pin 10 and 11: (!l) 

(2) vco 

1) VCOO))jj\Jt~iftt 

16pin0)91~:..-?t!Hli:c91 ~ :,..7·::i /7/-ftO)i~HRi 

9~c8~. VCOO)~JtMtti•~L,IJ~n~/Jij;l:tt 

A,o 

BA1332. f*<7))1i\Jt~iftt ,;!:, *-!]-420ppm/°C 1" 9 0 l., t.: 

1.JL:it")1i\JtMttHilif19~t.:llt>, 91~/·7't,~f:tit, 91~ 

:..-?::i:..-7:..--ttctA<7)~JtMttit~*tO)f~fflL,T 

<t.:~\,'o im"m', 91~>7tittitcl.,t"fJ-;f{/fit:tit, 9 

1 ~:..-?::i:..-7;.,.-ttt l.,T7.7-o-Jt-::i;.,.7:,.-ttfffl\,'~ 

z:e:~~ij, ~-~~~1"8;1:9<7)1", ~m~~ij;i:tt1i, 

(Fig.10~~)0 

2) VC0<7)IDi]~1J)! c )i~#.i. 

VC0<7) El5:Ef.!iliJ.Ull'i, 12pin<7)'E .= 9 -tl:J :tJ ':f.!iliL!lfttJ ') 

:..- 9ittt:;c1., TIDil~i ff\,'* 9 a filiJ~ai¥': ,;1:, J..~ff<7);:: t 
':)i~L,T< t!'.~\,'o 

a) VC0<7)~'.lEaifr,.i 

~o~~~~J...•. ~'.lE9~*1"~-'.lE<7)•~w~~1" 

9a~0<7)EJjE~~:JtfiliJ~-~~. ~~~)..-<7)ff~

raif•~l.,'"[(f,:~\,\o 

~~~IDi]-<7).11Xc~~-<7)J...:tJmi5-FM~mM<7)& 

'&~f*N/.'4~9~ c8t:,;1:, 7' /77 )..:tJ<7)t\;~t:~ IJ, 

~0<7)EJ5:Ef.!il~ttWEWi~~~~cW~ij;l:9a~~ 

filiJPi¥t:t;J:, IC<7))..:tJ.l 1 .A"1.Jf1.JUblJ ;1:91.Jf, .11 .A"<7)t\; 

~'l"':k8~,:~•J, VC01.Jf:fmi)fl.~Z:c1.Jf~IJ;l:9o f,!i] 

)L!ift:t.Jr)/9t;J:~~1.Jq,i)"J\,'tsU.a:9a ;l:t.:, ~IDil• 

':S\,'t, 'E.17Jvi~i5-1.J~·A~t\,'~~~. VC01.JfEW 

~n~z:cff~ij;l:9aM~. :kJ...:tJ•~EZ:ij'l"'9<, 

f.!il~ft:t.Jr)/9~t<S~L,;1:9<7)1"filiJ~~.A<7)~~c/J 

IJ ;1:9o 
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J.:.L.t(])J:? ,:, VCO~!llli¥1:1.:J:FM~f~~:A:~ (l~~fti¥) "Z:'a 

fl;if~-%(])f.>L'~~ (~-~) ii~Jt"Z:'9 0 ;:(])~~1'16pin 

0)¥~'.lttftm f ~!l I., -r < t2 ~ L 'a 

~o(])~Jt•~i:Mu-r~. ~TO)n$1'•~u-r<~ 

~~f9'.A~{~ 

19.00kHzJ: IJ * ~ ( 

ft!J(])JlBjj- f ~!l{~ 

19.00kHz "5 .J: ? t'. ':: 
(3) -tzHv-:.- 3 / 

1) -l!l'i'v-Y 3 /::J /I- D-Jv·li~ 

-tz;'i'i,..-:,,3;....::i;.... 1-D-Jv(?t~!lfilil!l)l;t:, 8pin(])iiJR 

fftm"Z:'fiL' *9 o -I! l'i'v- :_, 3 /I;!: (L+RJ: (L-R)=1 : 1 

(]),~ 1'~* t t.f IJ * 9 iJ' G, (L+R)iJ•(L-R)f iiJR I., T 1ifi 

iE9ttliJ:L'Plt1'9 0 19~;ui, (L-R) v-"'J[,iJ"l"fJiT l..,f.: 

~fi. -f(]).?Jf21t(L+Rl v-""JvfTlf.Q;:c,:J:IJ, -I! 

l'i'v-:,, 3;.... tai:fi9.Q;: t iJf"Z:' ~ * 9 o fflHU'iJl:l;t:, 

!L+Rl v-"'Jv f iiJR 1.., n' * 9 a 
2) -l!l'i'v-:,, 3;.... ::i;.... I- D-Mftffl:(])~/iil!l 

~itHHiltlBl~"Z:'(])-l!l'i'v-:,,3;....::i;.... 1-D-Mftti'Ll;t:, 1kQ 

(])iiJ"Rtftmf ffffl [., n\ *9 0 AT v::tf~-%~~UiiJ' Gf~ 

-%f.A1Jl.,f.:~f;, -1!/'i'v-:_,3;....::i;.... 1-D-J[,fftjj\; 

RsepiJ~·e200 (Typ.) 1'-1! 1'i'v-:,, 3;.... iJf~* t t.f IJ * 9 o 

(4) 9pin1: J: .Q~:IJIH~l.I:. ~l:fiiJ~ .17 JvfM'F 
1 J 9pin(])•tm 

BA1332!;1:9pinf 1.5V (Typ.) J.:...U::.': I.,* 9 t, VCO(])~fi 
w1.1:, ~9lffiH .1711-jj)f'F c: t.i: •J * -r o ~9lffiH .1711-jj)f'F c: 
I;!:, .A1J(])l'i'1D·:; 1-f~-%,:~f*t.><, ~./7Jv~!m"Z:'tl:.l 

1J9.Q;:c1'9o 

2) IFv-"'Jv,:J: .Q9pin(])ffi1JtllJ 

9pinHIJffl 1.., -r, §§.A1Jlli¥':~iliH .17 ;i,jjjf'FHr?;: t 

iJf"Z:' ~ * 9 0 ;: tt1;1:1Fi.1t(]) v/'\·11-Rftf~i*~m:R:tl 1.., 

BA 1332/BA t332L 

9pinl:1.JU.Q;:c1:J:IJ~$1'~*9o ;:ti,1:J:•J, §§.A 

1Jlli¥1:.7.T v~~~ffJWi9 9;: t l::J: .QS/NJ:t(])J!'£ftf 

~ ('";: t iJ"'"Z:' ~ * 9 0 

3) A 1 "J 7- ': J: 9 9pin(])ffjl]~ 

9pinf 1.swJJ:.1:fJiWi9 9;: t i:J: •J, ftti!lil:~fiwl.I: 

Hr~* 9 0 ;: tt 1: J: IJ, AM~f~fti¥(]) VCO(]) t::" - l'"W:i~ 

f~(';:(:iJf"Z:'~:l:9o :l:f.:, ~9lffil]~.17JvA1·:;7-(])f-;j" 

L 'f.:~1~•1:sL'T9pinHfffl1' ~ * 9 0 

4) 9pinff!f.1Pi\'(]))i~g 

a) 9pinfVccl:tltrl\:9.Q t ~!;!:, yi/ff~J3::iJf1.5V-Vcc 

I: t.f 9 J:? I: [., l < t2 ~ L 'o 

b) IF v l'\"Jv"Z:'ffffl9 .Q t ~ 1;1:, I:: AT 1J :,, A iJ"I°"? L' -r 

L'*-ttA(])"Z:', ;r:~Jtct.f.Qs-fttiJfcf>IJ :l:9a 

(5) tl:.l 1J IJ ':J :f }v~$;$~tt 
BA13321;1:, tl:.l1JtftmfGNDc(])r .. i1:~.A 9 {> J: ?~n~ 

ttn'*9o ;:ti,l;t:tl:.l1J 1J ·:;/Jv~$;$~iitttai:ti99f.: 

d>1'9o tl:.l1Jfftti'LfVccc(])r .. i1:~.A 99n:r.\:1'1i, 

Voo(])Rjj)Wf(]):l:*tl:.l1l~i*~J3::(])Rjj)ct.fij*9o 

BA13321i, ~~)i!J1±~f-~[.,, ICi:*lJltl"Z:'IJ ·:;/JvM~ 

Hr-:in'*9o 

(6) 1~-%Mlnla.lt (SIN.It) 

AT v ::fjj)f'Ffti¥1;t, Subf~-%(])p.i])J.ll~;)ll;I:~* tt 9 .11 A' 

O)f.:/'J), JiiUIB'iJI:~ .17 J[,jbf'FPifJ: IJ )!£ft[.,* 9 0 * t.:, 
§§.A1Jlli¥, IC~(]) iJ ~ ·:; T 1;....? v-"'JvJ.:JT(]).A1JPi\'I: 

I;!:, ~ Gl:)!'£fl;[.,:1:9o BA1332(])tl:.l1J1'af!;;f~-%(])S/N 

J:ttai:fi99~d>I:~, f(]),A1J(])~NJ:t(])ai:fi(])~~W 

cl> IJ:l: 9 0 §§.A1JP;f(])S/N.l:ti.J~·tHlil:i!'£L' t ~ 1: Ii, IF~ 

'\'!>~)J.li:~fj!~ l.,"t < f2~L'o 
(7) BA1332(:BA1332Lc 1'1;1:, l'i'·:; 'r- ~i.JfJlt.f 9 f.:/'J) 

1:, yi/ff~jlii.JfJlt.f IJ * 9 0 .:'.ff.If.II:~[., T Ii, .:'.ii~< 

f2 ~ L 'a 
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BA1335 FM .A7v~~Jv7-7°v?if 
FM Stereo Multiplexer 

BM~s~. •~•~ff~ti~~tt~.A7v::t5~::tn 

t? "J I- 0) t.:111> ':iffl~ ~ t.:PLL1J~~JfjO)FM-:r JL-7 7'v "J 

? .A.A7v::ttlfili1Jfl~.l 1J:,, ·y ?IC~9 o 

~~~m;1:, ~11!;3.3V:l:~~;E:,:11.J11'~:1:9o :l:t.:, ~ 

~t§t..A.~O)::f~;E: ~ li.11H', ~5t!l5!14tt~ ':.A 7 v ;;t t: ~ ~ 
.:c1:.J:~S/NO)J!!Ht:Hn<"t.:&I>, !*!$~~~ 1-71 / 

~~~·#~~nzsij, ~JE:~l*lflll~OO)~~. ~tt 

Hr~':l:9o 

~ = 7 5 ·y 1- J\"y Jr- )i'O)BA1335F (MF16pin) ti;::' Jfl~ 

~zs•a9o 

The BA1335 is a monolithic PLL FM multiplexer devel
oped for use in stereo radio cassette tape recorders 
operating at low voltage. 

Mini flat package of BA1335F(MF16pin) are available. 

-~~ 
11 PLL1J~~JflO)~tttm-:r Jt.-77'v?-tfo 

2) ~-li.J11'~ff:lf11!:~' (Vcc=3.3-9.0V)0 

~~~!1-71/~~~~.J:~~~~.15~~~~1-

3.3V) t:.A7 IJ :,,A ~-::>,tZ~'~o 

~~-ti~~ffWT~0)~0~5-, ~~~.15~~U 

F/F~li.111' (F/F~"m'~~) ~ttl:~Jj ~ Z~ '~ t.: &l>~"m' 

i§-~c:lf~~'o 

5)38kHzjjjn:lltillt:~~ <, i/il)l.A 1-7'ii'~ c tf 
:l:·::d.:( ~~\o 

6) :±l:tJ'~ffO)D .A1.f1''~~' (Gv=-UdB Typ.)o 

7) 1) •y/Jl.-~~$;/f~~\o 

8)~-Tl!~illl:B:lltt:lf<f.>~ (BA1320, BA1330~UftM±m 

~.5'/,)o 

• If.lit 
.A7v::t5V'::tn-tz ·1 i-

• ~Jf~-t;!~/Dimensions (Unit : mm) 

19.4±0.3 

Rl.2 14 13 12 11 10 

12345678 
ci ~7.6±0.3 

Mg N o , · Jo ': u-: ti I +I ~ 
0 N q- r ~1~ ~vmvm",;:. ~ 

~ I ~2.54±0.3 I I I 
M 17.78±0.J 1--s:s±o.6 • 

•Features 

1) High-efficiency multiplexer with PLL circuitry. 

2) Operates from a low range of supply voltages (Vee = 
3.3-9.0V). 

3) A power supply muting function forces monaural oper
ation and is provided with hysteresis (3.1-3.3V). 

4) AVCO killer which operates at voltages lower than the 
minimum operating voltage, forced monaural opera
tion, and a means of preventing misoperation of flip
flops have been provided to eliminate abnormal out
put sounds. 

5) Extremely small variations in the 38kHz signal and 
complete elimination of the transient sweep noise. 

6) Output voltage (Gv= -1.1 dB, typically). 
7) High ripple rejection ratio. 

8) Pin compatibility with the BA 1320 and BA 1330 and 
other devices. 

• Applications 

Stereo radio cassette tape recorders 
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OUTPUT 

Ver: 

AMPLIFIER 
OUTPUT 

[
LEFT ' 

RIGHT 

LAMP 
AMPLIFIER 

SEPARATION 
CONTROL 

BA1335 

• t@X~:li*~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

'ill:i.!i!'ill:f± Vee 10 

fl:f1i:m~ pd 550 * 
ilbf'Fi.ffilli~lill Topr -25-75 

flil:ff:i.ffilli~ll!I Tstg -55-125 

Unit 

v 

mW 

·c 
·c 

VCO RC 
NETWORK 

LOOP 
FILTER 

LOOP 
Fil TEA 

DETECTOR 
INPUT 

19KHz 
MONITOR 

LOW PASS 
FIL TEA 

LOWPASS 
FILTER 

VCO STOP 
9 COMPELLING 

MONAURAL 

BA1335 

• 'l~tr..l*iti/Electrical Characteristics (Ta=25°C, Vee =5V, ViN=200mV <L+R=90%, Pilot=10%>, fm=1kMz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

if.::k :::i ;., ;t< ;i ·;; I- A. :t:Jf~-15- V1N 300 - - mV THD=1% Fig.1 

if.::k'E ./ 7 JL-).1:J1~.J5- V1N 300 - - mV THD=1% Fig.1 

.A.:t:Jttt#L R1N - 40 - kQ - Fig.1 

Ch.i!Hv-:--=i/(1) Sep.1 35 45 - dB Rsep=5000VR Fig.1 

Ch.i!Hv-:-- =i /(2) Sep.2 25 40 - dB Rsep=270Q Fig.1 

::t-71 ::tt!:l:t:J•EE Vour - 177 - mV V1N =200mVrms Fig.1 

7-'I' /-'*JL-1~7;., 7. CB -2 0 +2 dB - Fig.1 

7.7v::t~~iJlfil$ THO - 0.2 - % V1N =200mV Fig.1 

7 ::..- :11i\\:tl v /'\'Jv Lon 5 8 11 mV Pilot Fig.1 

7 /:1~7.7' 1J ;_,;;i. Hys - 3 - dB - Fig.1 

~'1':17-'l'v::..-:i CR - ±7 - % - Fig.1 

- 32 - dB f=19kHz Fig.1 
~ '\' IJ J7 IJ - 'J CL 

- 48 - dB f= 38kHz -

SC~;!.$ SCA-R - 76 - dB - -

1098 ftDNrn 
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Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

~ :i-7-< :.-?;;u,.·:1::-3 - 1.0 - v ON (VCO STOP) Fig.1 

JL- I'"-~ 9pin 
V111 

- 0.8 - v OFF Fig.1 

~:i-7-1:.-?;;u,..:1:;.3 - 3.1 - v ON (VCO STOP) Flg.1 

Ji. 1'"71!:~ (Vee) 
Vth 

- 3.3 - v OFF Fig.1 

f~~M*IU!Ut SIN - 80 - dB - Fig.1 

ltf~~llHl••}llf la - 12 - mA - Fig.1 

• JlllJ~IBllHiJ/Test Circuit 

COMPELLING MONAURAL 
VCO STOP Vee Vee 

Gv= 1 

'-C ......... t--+~l 
~----- - - - ,---J 

S G 
(STEREO) 

VR f 1270fl19kHz 

Sep.1 Sep.2 

• litiJJ.19lJ/Application Example 

+ 
lOOOµF 

COMPELLING 
MONAURAL 

VCOSTOP 

100k!l 

47.(l 

LED 

I 
MONITOR 

Fig.1 

I 
I 
I 

DISTORTION 
LEVEL 
METER 

i1: A:flJ-Ji..:::i:,.7:,.-tt 

LEFT 

W:t.17/7~. LPFO>llAt-~9l>~~0)~0)1'To 
BL-13~. ~HiJtlil 

ii:: lil:t.J11EE~, lil:IJ 7-< J~:Sl (19kHz, 38kHz) 1;:: J:.., c 
ft (,:1:90><'.'iit (,"( < t.:'i!'~', 

FILTER 
BplnO>-t?Hv-~a :.-:::i:.- ~IJ-J~!iltl;t1kOO>iiJi!I: 

lilt1'ff-:ic~'*'· 9pinl;t, IFv-XJ~l:::J:l>~llilJ:e 
.I ?J~.> i-7-< :.-'/~. AM~IMlll\tO>~ii1'.!l:l:::iflJ.lll 

1'i!:l:9o 

~ 
BALANC 

RDHIR 1099 

I 
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BA 1350/BA 1351 '.17 i-- ~ i -.:r 1' / ?'fitm 
1-:1"~ FM :A 7v~?1~7-~v '7-if 
FM Stereo Multiplexer with 

( BA1350F 'fi~~~) 
Maintenance Type 

BA1350, BA135Ht, 1J -;;(. j'- v;;i!" iJ cO)f.: /JI) 1:00~ [., 

t.:FM;;(.j'- (..;:;ij"~ Jv77'v ·:;? ;;(.ICC'T 0 

'.17 "~ .:i -71 /7'.f{l\HiH· i*J~ vn \{> f.:IJl.l, IFO) ;< -

~ t±:l 1.J'~l± 1J c ~ ffl ~' .Q ;: C: 1: J:: -:i T, 9iii~.W.PiJO)tlruil ./ 

1 A'Hii~T .Q -tzJ'(v-:; 3:,. ::::i:,. I- o-1vJ1Lf~i;t.11 

;;(.'~ifti.l!T9/\11J·:; 1-:::i/ HJ-JH,liJli~C'Ta :H.:, 

t1t*£1:.1±:~L!'( ·:; .;-- :/'t1J'M (7 I" 1Jff~l ': ~ tt Ts •J 

:!:To 

The BA 1350, BA 1351 are monolithic FM stereo multi
plexer ICs developed for use in such equipment as car 

stereos. 

·~:lii: 
1) 1],MH ·:; -T- ::;· C' iii> .Q o 

2) ::::i:,. HJ-JvJ...:tJl:J::-:iTf- -17 /-*Jv-lzJ'(v-") 3 / 

1iRJ1Lf~i;l:h ·:; 1-•~ liJ~C' ~ .Q 0 

3) :::i / I- 0 -}v}.., :1J1Ji~l±Pif (Ve= 0 V) ~~Hfiil'f: ./ 7 }v :& Lf 

OSC1~!1:.tl;;fill':~:lE:1fC' ~ .Q a 

4) J...:1Ji1.U~-:lE:1:iH~A'v !-tt7'i/i20%i.l!l ':s~'T7 -17:,. 

-* Jv-tz Hv - :; 3/t.f:a~1ifil:1J .Q J::? 1:1*1$~!.Hi'Liifi 

C'~:lE: l-T ili>.Qo 

5) AMffl#tHliif- ~ "H"': T .Q C: ~UH./ 7 Jv, OSC~!I:. 

}llf I\ 1 :h ·:; I- ~~!!*ti;; ml(: 1J .Q 0 

6) ~§lftil]'f: ./ 7Mi/H·~"H"I: T .Q C:~§lftil]'E ./ 7 Jv:&LfOSC 

~1.1:.:l;l;f!E (: 1J .Q 0 

n~~J1Lf8~.:i:-l"m*i•O)~•~••Lf~~~7' 

.11 ;;(.'M~1f~1Hfi~ tt H'.Qo 

8) flfillilffl)..:tJ (: PLLffl)..:tJ 1fMut,:J\ 11 /I::"- .!.f / ;;(. C' 

iii> •J ii:Mi.X'J:~1r.C' t~ffl"Z' ~ .Q 0 

9) .1./11-~ ·:;? v/:l1fU.~'o 

10) J...t±:l:1J;filH~1f+3dBC'ili> .Q o 

11) 0.1%(:'{ft~$-z'ili>.Qo 

12) ~ffl~i±m1Hlt.f6-12V C:U.~ 'a 

13) ~1Hi0) '.17 I- ~ .:i - 7 1 / 7FM-IF7' / 7'BA4110 (: 

:at J:: < )i.g."t .Q 0 

•Features 

1) Compact package 
2) Channel separation as well as high-frequency cut· 

ting can be controlled by means of control inputs. 

Noise Controllers 
• *~'f°~18]/0imensions {Unit : mm) 

Cl.O 

l--1 .27±0.2 

19.05±0.3 2.75±0.25 
1 3 5 7 9 11 13 15 

~ 0 a 0 a 0 a 0 a 0 a 0 a 0 a~ 
2 4 6 8 10 12 14 16 

BA1351 
I 19.4±0.3 

'~, 
~]~ 

00 1 2 3 4 5 6 7 8 8+7.6±0.3 

"' d I d . ~ !'-

~ti Q+1 ,..: 
+I <t "': JI~Himm.;, '''°' 

"' --i==.254±0.3 
1 

I I 
c.; 17.78±0.3° 8.8±0.6 

3) A control input is used to force monaural operation 
and inhibit oscillations when the applied voltage is 

low (Vee= OV). 
4) For a fixed-input waveform phase shift (sub-signal 

reduced 20%), channel separation is set to maximum 
using an internal resistance. 

5) Setting the AM switching input to high forces monau
ral operation, inhibits oscillations, and cancels the 
high-cut function. 

6) Setting the forced monaural input to high forces mon
aural operation and inhibits oscillations. 

7) Precautions have been taken to eliminate abnormal 
operation as well as pop noise occurring with power 
supply and mode switching functions. 

8) Independent high-impedance demodulating and 
PLL inputs have been provided to enable either 
directly connected or independent operation. 

9) Wide dynamic range. 
10) +3dB input/output gain. 
11) Low distortion (0.1%). 
12) Wide supply voltage range (6~ 12V). 
13) Best suited for use with our BA4110 soft muting FM 

IF amplifier. 

1100 RD Nm 
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• JD:£ 
:h-.A-Tt.--;t 

~i-V";;7i!/? 

.A7v;f7V';t:hi!·;; I-

+Vee 

e t@X;ffil:j;::iE~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

'.ili:~'.ili:I± Vee 15(14) 

ff~Ufi!J<: pd 550 * 
iMti.IJliaf!I Topr -25-75 

1JU+ i.illfl I!! Tstg -55-125 

* Ta=25"CP.lJ:1'~!llT~t.ll~l;t, 1"Cl~?~5.5mW~t;~ 

) i*Jl.tBA1350F 

• Applications 

Car stereos 
Music centers 
Stereo radio cassette tape recorders 
Other stereo equipment 

Unit 

v 

mW 

·c 
·c 

BA1350 
BA1351 

e 'll~rt..l~tt/Electrical Characteristics (Unless otherwise noted, Ta=25"C, Vee =9V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

ti'JUl!:l±fl I!! Vee 6 9 12 v -

l!IH~~~~mc la 5(-) 10 (11) 18(-) mA -

tun,-~=i :-- Sep 35 (30) 45 (40) - dB }'1J-~7I-7.'~7 !-

~$ THD - 0.1 0.9 % 200mVrms MAIN 

lii*kfJv«Jv VtN 7 (2) - - VP-P IN THD=2% 

.Atl:l:hflH~ Gv 1 (-) 3 - dB -

1•1 CJ ·;i 1-0Nv«Jv PtN 6(-) 8 14 mVrms H1 Cl ·;i 1-f~~(T)# 

A'fJ1 /l::"-:$1'/.A ZtN 6.2(-) 8.9 (40) 11.6 (-) kQ t§-),,1J, Vee=9V 

) i*Jl;tBA1350F 

RDNRI 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

1101 
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• illl~l§li&~/Test Circuit 

+9Voc C>-------.-------1~--r----, 

1102 

10k!l 1 BkO 

2.2k!l 

Ltll:IJ 

BA1351 

Vee 

1(9V) 

Fig.1 

RDNRI 

LED AM-1;1}~~ 

Rtlltl 

BA 1350/BA 1351 
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• JiOJijiJIJ/ Applica,tion Example 

R 

L 

GND 

Fig.2 

~ 
I 

7 
1' 
;j" 
m 

92mm 

I :l'tfittti!I 
BL-13 

~'\'I) 7' 
GND 711~9 

~ 
f.§l 

~'\'I) 7' )It, 
19kHz 711~9 f~ 

-% 
~ 
ll 

'* 

lOkn 

Vee" 

o-2v 

Fig.3 

naNm 1103 
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• •tt&gMf!llll•/Electrlcal Characteristic Curves 

1104 

2.0 

~ 
0 
J: 
I-

z 
~ 
~ 

1.0 i5 
Q 
z 
0 
:ii 
a: 
< 
J: 
..J 
;5 
!=! 

I 
Jl 

t 21.00 

ffi 
5 20.00 
:!:! 
... 19.00 
~ 
~ 18.00 
iii 
llJ 17.00 

fl: 

2.0 

~ 
0 
J: 
I-

z 
0 
;:: 
a: 
0 
t;; 

1.0 i5 
Q 
z 
0 
:ii 
a: 
< 
J: 

..J 
;5 
!=! 

J..=JHz T 

300mVnns -

100'11> 

l MONO --
MAIN -------

l L ---
R -----

~ SUB -··-

" ll_\ 
\j_ 
-~ -. ...,. -~'" - . .d - --

10 11 12 13 14 

SUPPLY VOLTAGE: Vee (V) 

(Vcc-=9Vl:1"19.00k;;1;"1:7'"1 ~;: M 

'"' 

10 11 12 13 14 

SUPPLY VOLTAGE:Voc (V) 

I · .. 1. I 
Vcc=9V 

100'11>-

J_ l l 
MONO --
MAIN ------ -
L ---
R -·-·-
SUB -··-

L 
h 

~'.-1 
~ 

-'..-:::I -v.?.! ::2 >e. __ 

~ - -t-" 
1 00 200 300 400 500 600 700 800 

INPUT VOLTAGE:V1N(mV.) 

naHrn 

BA 1350/BA 1351 

JN-JHz lric,'11> ~mV~s 

Ol 
3 

~ 
~ 
to; 50 a: 
~ 
"' 40 {/) 

ul z 30 z 

R-L 

r_ 
L-R 

I 
< 
J: 
0 20 

10 

10 11 12 13 14 

SUPPLY VOLTAGE: Voe (V) 

20 
V1N= 19kH1 Only 

!---C11-13=lµF 

~ 
> 
5 
~ ,. 

10 ;; 
F LED ON 
(jj 
z 

"' {/) 

5l a: LED OFF 

"' t;; 

10 11 12 13 14 

SUPPLY VOLTAGE:Vcc (V) 

Vc~=9VI I I 

VIN=lkHz 

MOD LEVEL 100'11> 
al 
3 

~ 
z 
0 

~ 
50 a: 

~ 
"' 40 {/) 

..J 

"' z 30 z 

- - ..,....,,_L-R 

~ 
< 
J: 
0 20 

10 

0 
0 100 200 300 400 500 600 700 800 

INPUT VOLTAGE: VtN (mVr) 
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l1Jcc~9J I 111 

V1N=1003, 300mVr.m.s. 
I I ' I 111 

tl::1J71' JI-~ 

~ 
1 

l'tla!Hff 
BL-13 

Jj 
z 50 
0 

\i R~Lr 
cr: 40 O' 
~ L-R+= 
_J 30 
!!! 
z 

~ 20 

10 

50 100 200 500 lk 2k 5k lOk 

SIGNAL FREQUENCY: f (Hz) 

30 I 
> 

t-JJ7~J:tJ .s 

" 
h 

~ 
_J [ w 
> w 

20 _J 

_l ~ 
0 

['.. _J JL a: 

it \ 
~ rf Is: 10 .L 

JS \ 
I" D·J.IJV:tV 

7 

15.8 16.6 17.4 18.2 19.0 19.8 20.6 21.4 22.2 

FREE RUNNING FREQUENCY : lo (kHzi 

'lc~~v I 

V1N= 1 kHz 100% I 
300mVrms 1 

~ 
& 
z 
0 

~ 50 
0: 

O' w 40 

"' _J 
w 30 z 

R-L 

.::: p-
~ t---1 

2 

"" I 20 (.) 

10 

~z5 25 50 75 

AMBIENT TEMPERATURE: Ta("C) 

RDHrn 

BA 1350/BA 1351 

"' 0 
I 
~ 

z 
0 

2.0~~~~~~-~,_,..~.,.,.,.-~~-TO~ 

+----t-+-+-t-t+t+t---t-t-t-tt-tttt--t-lfl 1J 7 1 )[,? 

+--+-+-H-++H+--t-t-+++1---t*•tt•ff 
+--+-+-H-++H+--t-t-+++1---t"T-1131~~ I 
1--+-+-H-+t-H+--t-t-+t-Hrttt--tMONO -
1--+-+++++!+!---f-t-t-t+t+t+-+ MAIN -

"'§ 
1 . fl +--+-+-+-++++-++---t-+-tti-ttt-+-+-t-+tiit1i 

0 
0 

~ 
~ 
~ 
_J 

>' 
r:' 

1--

y 
·-, 

- _:j::, y 

50 100 200 500 1 k 2k 

SIGNAL FREQUENCY: f (Hz) 

5k10Kllk 

>
(.) 

v 

"' 

Vee lv I I 
V1N 300mVrms 

MOD LEVEL 100% 
lkHz 

z 60 l------!---!---l---!--1----1----t--1 

~ 50 C-----+---ir~1~,..,...r",._---+----+-/_,...JL\_,,__,.,..._., 
~ 4o 1-----l-_,,-J.LL._,l_--J1- "----=:i,,,,,,"""1~-1---~!--1 
~ 30 1------1---1---!---!---!1----1----r-; 

"" ~ 20 r---t--t--t--t--ti---i---t--1 

18.0 19.0 20.0 

FRE!i. RUNNING FREQUENCY : fo (kHz, 

~cc~Jv 
V1N=O ----1 

;3 20.00 
::l s 
0: 
LL 

~ 19.00 
z z 
::l 
0: 

w 
~ 18.00 
LL 

-25 25 50 75 

AMBIENT TEMPERATURE:Ta(°C) 

1105 
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-25 25 50 75 

AMBIENT TEMPERATURE: Ta ('C) 

Vcc=9V -10dBl'lf-,t:.11\1'0J:J/ ~a-MIG: 

> 
~ 
~ 

1---- V1N=300mVwms lOkHz 
Capa. 3=0.0lµF 

~ ~ 
§I 0.5 1-+-+--+--+-f~,,,_,+......±,_-+----i 

I 

-25 

• ffJILl:.<1.));t. 
(1)if3fl~ 

25 50 75 

AMBIENT TEMPERATURE:Ta('C) 

BA1350, BA1351<7)if3ift~l:J:, Pcill!il.Jlif25'C *-Z-l:J:, 

Pd=550mW-z>"9 0 25"CJ..~U.1' l:J:, 5.5mW/'C -Z-ffiJ! I.Ai: 

tt tL Ii t.I: tJ * 1t A.o T t.I: ti "5, B*fffflilill if75"C <7) A 

. 7- v ::t-tz ·;; l-1'<7)if3ift~ l:J:, 

Pd=550-5.5X(75-25)=275 (mW) 

tt.i:•J, ICO)jJ!U!l'•:tH:J:, 275mWP..rf1:~~Ttt.li.s!:1.\ 

;:: t 1: t.I: tJ *To Fig.191:if3fft~ tPcil!li.IJlO)m)~f ff

~*To 

(2) 7-;. /;?.Jv-lz/'\'v-:/ 3 / 

7- 1' /;?. JL--tz /'\' v - :/ 3 / t l:J:, "A 7- v ::t~ilf!lti0)<£~ 
7-;. /;?.JL-O)~ittlifff-TtO)-z'T o l.'1.'tl' ~ti.Ii, >tn 
O)'f-"" /;?.Ji..O)ft;l!Fa'~tif, ~0)~£1l1i!!n<7)7-;. /;?.Ji..-" 

1.0 t--T----t----t-----;---t----t-t---i-------t--1 

-25 25 50 75 

AMBIENT TEMPERATURE:Ta('C) 

iJiitLQ ti•f ff-T t(l)-z'T o 7- 1' /;?.JL--tz /'\'v- :/ 3 /~tt 

l:J:, (L+R)1~~t (L-R)fg~(l)J:l:;t, -tt"11~~t"A1 ·;; 

T /?1~~ (3BkHz) O)'f:Y:m!i1:J:? Tl** •J *"t 0 

1) (L+R) t (L-R)<7)1~~[.;~JL-J:I:; 

BA13501:J:, (L+Rl t (l-R) 1~~f 1.JDilit\JT QZ.. tl:J: tJ, 

"A 7- v ::t18~0)~.rt >a: fi"? T 1.' *To Jl~MJI: l:J:, 'Jx"t(.O) 

J:?l:t.1:•1*"90 

(L+RJ+ (L-R)=2L 

(L+R)- (L-R)=2R 

Z..(l)t~, (L+Rl1~~t (L-R)1~~0)[.;~JL-J:l:;l:J:, 1: 1 

-Z-t.l:tttl.lif.l:IJ*1tlvo ~ti·~. IF~~/1A':\=-;./-tz7 

1.i1x7'7/:h)O)ll.JjJ1tft~ttti"llli1.'t, v~Ji...1t1:t1: 1 

Cf.l:IJ*1t/vo 

1106 RDNrn 
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~ 500 ~o:,<y,~~-t--t---t--t-----i 

~ 
~ 4001444-&<~~~-t---t--t-----l 
F 
~ 
~ 300~'7&'~b7'7%~d---t--t-----1 
iS 
a: 
~ 200fh'~~¥7'?~7'7':;,f--->.--+--t----1 

-25 25 50 75 100 125 150 

AMBIENT TEMPERATURE:Ta('C) 

~. (L+Rl: (L-R)=1: m~&i9 tf&:lE:t,i·n::, 

(L+RJ+m (L-R) =L (1+mJ+R (1-m) 

(L+R)-m (L-R) =L (1+mJ+R (1-m) 

t t.;: I), (1+ml t (1-m) O).ltif-tz rt v- ~ 3;.... t t.;: I)* 

To TlitJ"S, 

Sep.=2010910 1+m (dB) 
1-m 

tt.;:1JiT 0 -~O)FM~'fa.fl~li, IF~O)l!])li:l):~ttl: 

J::9 (L+RI t (L-R)O)v"'Jvti:li, fiJlO)~li&l?"tt 

f,;: ( it i-tt It.a 

2) if 7'fa~ t 38kHZA 1 "J 7/1'1g~O)fi'Lffij§; 

BA1350, BA1351 ~Ii, 38kHzO) A 1·;17 ;....1'fg~ I A 

TV::tfg~1:~i:h."t\.'919kHz/"t{[J·;1 Hg~I:, PLL 

I a ·:1? ~ -tt"t~"t\.'* To if 7fg~t:jij:~38kHzO)fi'Lt~ 

ff"f:h."t\.'*Tt, -tzl~v-~3/if, iifl:[,*To Z:.O) 

fi'Lt~~li, ICO)..A,1J~T~l:iti!Z:.? "t\.'911.g.\'!>, IC~ 

m:z:. 9 :t1.g.tf &> •J *To ~. (L+Rl t (L-R) 0) i.... "'Jv.1:1: 

tf1: 10)t~, fi'L~~~tfe &>?it 1.,iTt, 

(L+RI + (L-R) cos e 

=L (Hcos el+ R (1-cos e) 

(L+Rl - (L-R) cos e 

=R (1+cos e) + L (1.,..-cos el 

tt.;:•JiTo Z:.0)11\¥0)-lzl~v-~3;....li, 

Sep.=20109101+ cos e (dB) 
1-cose 

t t.;: IJ* To ICl:J:: 9fi'Lffi.Av Ii, VC00)7 1J -7 ;....mJ 
)J.lil):O)~fl.Av\'!>, .A1J v"'Ji..t.;: t:O)OOf*~~ i.; i-r o 

3) .A1J1i'LtHlt-tz1~1,....- ~ 3;.... 

BA1350, BA1351 ~Ii, (L+Rlfg~ t (L-R)fg~O)~aJli.I 

If{ ;....J:l:li, 1 : 1.2t (L+RI 1:J:l:~20%up l.,f.:r*JtlB~:lE 

l!!(tl*O)-t?H:::J/i'!l!l~-Tt.;: [,) tf.i:?"tl.'*To Z:.:h.li, 

1) ~il&~f.:J::? 1:, IF~t..I 1 .A~ -v/-tz7 tO)l!J)J.lil):~ 

SkO I O.OOlµF 

Fig.20 

10 t--+---+--+-+--+--+--+--+---t----1 

-70 t--+--+-+--+--+--+--+---t---+---1 

-80 ~~---------
-20 20 40 60 BO 

ANTTENA INPUT LEVEL (d81,) 

Fig.21 7'/7"1".A.:tl-S/N~tt 

ttl: J:: I), BA1350, BA1351 O)..A,1J~~ (L+Rl fg~J:: I) 

(L-R) fg~O) v "'Jv .ltif20%down t t.;:? -r •' 9 Z:. t I~ 

.. [,f.:tO)~T 0 (,,f.:1f? "t, ~ 4 O)Jitffll§l~~l:&i IJ* 

T J::? 1:, .11 .A~ -v ;....-tz 7l±l1J I -tz H:::J /f!Ulllfll: "t 

BA1350, BA13511:.A1JT 9 Z:. t i.fiiJfm~ To ~-t?Hv 

- ~ 3 >flff~t.:• ,71.g.1: Ii, /~l:~Tftll!l!.t.;: .A1Jfi'LffiK 

l~ij-:J~, -~1-A~!l~J::ij~6:h.iTo 

(3) AT v::t .I { A':::J;.... I- [J-Jvflfm 

Fi9.21t:~ 1., * T J:: ? 1:J1-nr AT i.... ::t t, ,; .1 7 Jv ~Ii 

S!Nff, 21.7dBJif.i:?"t•'*To (,,f.:ff?"t, 7'/T7 

A1Jff~( li?"t( {>l;:(,,f,:fJS\', ATV;f./{,AfJ>""*~ 

(§~?"t~*To Z:.O)ATv::t.11.Xlft~~-tt?i~~ 

ATv::t9MJll~m[,, 'E..17~~N~-~~~~AT 

v::t..11.x1~~<T?>.flfm*Z:.O)ATv::t..11.x:::J;....t

a-Ji...flfi~~T 0 Vt*AT v::t .I { A'I~ 6 Tn$1;1: 2 "'.J 

&i •J, 1 -:Jli, FM-v Ji..7-ICl*J~rr? n$~, 7'/T7 .A1J 

O)'fltl'l:ttli•'~&lll±l1Jtflf"f[,, 19kHzH{tJ·;1 Hg 

~O) v"'Jv t "f i.>1'1) * T 0 z:. :h. I fljffl [, -r AT(,.... ::t fJ> 6 'E 

..17Jv"t~.J:ll.:t9n$~To t? 1 -:Jli, jjijjiO)IFi.>•67' 

;....Tt- .An1:.1t1Jd t,t.:11:*51.iO)~Jl~l±llrr•'. fO)lf:l1J 

~~flill~l:AT i....::t i.>' 6-'E ..17Ji.."ijJ:it.:t?>n$~T o 1., 

i.>' t,, • 'T :h.O)fl.g. t, AT v ::ti.>' 6 'E .I 7 Jv, &> 9 •'Ii 

'E..17~~6ATV::t"t~•~W•tJij*TO)~,w• 

.:tll\¥0) ~ 3 ·;1 ?i!t, f O) t ~ l:~~T 9 .11 A'li t:~ilM! 

RDNftl 1107 

I 



;f -7-! ;f "1 IC/ICs for Audio Applications 

t..:~fttf]J:~plJ C:t..:?n't ld.:o Z.ttHI~t.,, AT 

v ;f fJ> €> "E / 7 Jl;A., 'E / 7 Jl;/J' €>A TV ;f "- C: f.i: ii.>€> fJ' 

~8fi~tt~~~. Z.ttdA7-v;f/1X~/~D-~~ 

fjgf.i:OH'To 

~~0)~;£~ C: l., t l., T ,;t, Fig.22m (1) ~~RO)IF ;I. -?I 

~tt C: m (4) ~ISRO) f O)'tz ·:; ~ ';:.t:; Lt~ AT v ;f S/N~tt 

tJ>';b fJ> tt,i, m(2) (3)~iSRO) A 7- v ;f / 1 A··~/ ~ D -JI; 

~;!:ttc' SepMS!Ni!lt*Jll;t PfJ'? n '*TO)"'f, AT v 
;fS/Ni!lt~~ttt.Jf~~€ittt"9 0 ~. BA1350, BA13510) 

AT v ;t / 1 A'~/ ~ o-11;~ttl;t, m (2) ~~RO)a) 0) J: 

? ,;:f.i:? ""(\,'* "90)1", m (4) tURO)AT v;fS/Ni!lt-~ 

tt';t a)O)J:-j l:f.l:IJ tT (~-)0 ~~ANT.A:;IJ 20dBl.I, 

S/N25dB <' 6~'/J'€>1" lii!lt* l;t iii> t •H~ €> tt t tt /i,O)"'f, 

~itt~~gt..:c:1:J:•J, ATv;t/1A'~/ ~o-11;~tt€ 

J!fJ' Lt l:.b) 0) J: -j I: I,, t TC:, ANT .A:tJ40dB ll, S/N50 

dBftlli: 1"~1J' T z. C: t.J>'<! ~ t T !m(4)~1SRO) b) R.i.**lo 

Fig.23,:BA1350, BA13510) AT v ;f / 1 x·~ / ~ D -

11;~;¥tt €ff- t., t "9 o 

r---r------.---,----,-~2.6----,---,----,--~ 

t---+---+--·--+-'_,_,_,,"'k-,1 _ _,_2 .. --+---+----+-z~_LJ<-+-_, 
........ ,, 

', 2.2 --+---+-----+z__,_-+----l 
121 Ill 

t---+---+----+----+----+•2.0 --+----+-----++--+----< 

t-~1,,+---+----+----+----+l .8--+----+--z~.L.'+----t--I 
,___.,_.._-+----t---t----+1.6 

I r-t-----t:.-,,,,,~~±---t----t'-' t--.......__ ,) 
t---+---+---+--..o.+~---+1.2 

"--t---+----+-----t----+---"->,.....i.1.0 ZJ z BA4110 IF;c:-?~11 
0.8 17 

t---+----+-----+----t----+0.6 tL_ 

t---+---+----+---1----+o.4 I 
r--+--- SEPARATION :Sep (dBl --+---+a.: L ANTTENA INPUT LEVEL: (dBµ)-+--

~ ~ ~ 10 10 ~ ~ ~ 

(3) ~ 1.0 '(4) 

:s: 2.0 10 ~b: 
ATV;!S/Nek•H 

1--t------t------t----\-~f---- 3.0 "" 

20 ~ 
5.0 "!\ 

1 30 ,-·t-,._ 
S/Nat•.t: (dB) 50---1----+----+-,,7""-b) -+-'-~ 

60---1----+·---+----l---i 

Fig.22 

1108 naHm 

_J 
uJ 
> 
uJ 
_J 

_J 
« 

BA 1350/BA 1351 

Vcc=9V 

V1N=l kHz. 300mVrms -

MOD LEVEL 100% 

5 100 

-+t71ll/llv"M$11 l7 ~ 
z 

50 Q 
>« 

40 ~ iii 
CD 
::J 
<J) 

>-
ii' 50 

11 

p~;''i"" 
a. 
LJJ 

30 "' 
..J 
LJJ 

20 ~ >
::J 
0 « 

10 6 
0 

0.5 1.0 1.5 2.0 

CONTROL VOLT AGE: Ve (V) 

Fig.23 .7.71/:;f .11.7.":::J/1-c:J-J~~;ltt 

22K lil:t.J 
r::i-$1' 

L ------- BA13~ BA1~~ 

V1N=130mVrms 

l-Vcc=9V 
C3 pin=O.OlµF 

3pin 

r 
Fig.24 

1il / 
:;; -10 l---+---1----+--+--.,~+--+--+--+--I 
:c 4kHz I A 
0 VV/' 
~ 
a: 
>- -20 L---l---+-R7.-~4--+---l--l---+--+---t 

~ ~ 1 Ok Hz '----'-----"--1---1----+----< 

. 'i: 

0 
:r 
Q 

-30 1----1--1-----l--l--+--+--l--+--+---I 

0.5 1.0 

CONTROL VOLTAGE:Vc(V) 

v°J~g7 I I lL"' 
I- V1N=l kH7, 300mVtms r7 

MOD LEVEL 100% lL_ 
I- C3pin=lOµF ...l..--l--~-l--+----1 

~ 50 ~--+-----+-1----+---+-~-.J+--j--+-+----t--I 

0 rt 
~ 
:r 7 

_p_L_ 
1 00 L---"'=:::..L-L--1--1..__J_..L._....L--l---l 

0 0.5 1.0 

CONTROL VOLTAGE:Vc(V) 

Fig.26 ~:l;t.11.7.':J/ 1-c:J-J~~tt 
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"'E ./ 7 Jv1~~C' ti S/N40dBPJTI: lj: 7a>~:!DtC' I;!:, 7kHzPJ 

J:. « s ''O)~:!Dtf.!ll)J.i~O) v"'·Ji, f ""'Flf1" '\!' n t!, Jlim\iJ:.O) 

SIN :If~#~ ;ft:!:: T 0 BA1350, BA13510) ~ffllia'il lj: i*JllB 

IEI~~ t;J:Fig.240)J:? t: lj: ".) 1" s IJ' 9H:tltO):::J /7/ if 

t:J: IJt.f;l;l:~'..\ERJlmC'To -mt G1", Fig.25t:C= 

0.0111 F-C:O) :::i / t- i::t -Jv1i:lr-iJUH¥tt ff= 4 kHz t 

10kHzl:sc '1":if- I., 1" s ~ * T 0 :I: f.:, BA1350, BA1351 

O)~:!Dt./ 1 ;(:::i / I- i::t -Jv4;¥tt f Fig.261:;1f- I., 1" s ~ :!:: 

To SIN~#4;!:ftO)ff:~I;!:, $1[;0).A T v * / 1.A':::J / t- i::t 

-Jv.tll!EO) t Z:-?-C:i!ll~f.:O) t IOiJ t;-C:~(1).~RO)IF I- -9 

~~Mttt~~·~O)iO)~~t-O)~NMttWb~n~• 

tt, IOi.JtlO)'f.Jm-C:f'l=P.XRJl!EC'T o 

(5) 7/7'#.i.:trv"'"Ji, 

1) 7 :.-7'#.\:tTv"'·1i, 

BA1350, BA1351 I;!:, A.1J.AT v*1~~0)1~1 i::t ·:; H~ 

~(19kHz) l.;.l'(JJ,tf:;k~ ( /j:IJ :!::TC, EJiJJ9~1:"'E./ 7JJ, 

ih~~S-ATv*ih~~wmn~. ATv*•ff-7:.-7'w 

#.\:tr I.,* T 0 Z:O)"'E / 7 Jvtif'FtJ> s AT v *ihf'F~Wmn 

7a>R.\O)A.1J1~1 i::t ·:; H~~i.,."'·Jvf, 7 /7'#.i.:tr v "''Jv 

t c 'c' :!:: T 0 BA1350, BA13510) 7 / 7'#.i.:tr v"''JJ, t;J:, 

10mV(Typ.)-C:To li•, 1~1i:t·:; H~~ltfi.Tv*1~~ 

0)10%-C:t"O)-C:, 100%~filllaij0).A T v*1~~~1*0) v"'' 

Jvt;J:, 100mV (L+R=90%, Pilot=10%) t lj: t) :!:: T 0 

2) 7 /7'71 JJ.,9 :::J /7/iffjO)~ilb/J t):f.~R.i. 

H1i:t·:; H~~tttWllOi.J1!ij~)J.inf tstJ, 11pin-13pin 

r .. i0)71Jv9:::i/7/ifl:iAmhrt G1"~~~n:l::To 1~ 

1 i::t ·:; H~~v"''Jv0)~1tlt, Z:O)iAmf~0)~1i:;1:.1:t1Jg 1., 

:!:: t"O)C', -'..\E:J..:lJ:.O)jA)M~tf~~ Gt.: t ~ 1:, .AT v* 

tiff: t lj: IJ * T 0 ;:: 0)71 JJ.,9 :::J /7/ifO)iifif '.£'.J!T Q 

C ~ t;!:, J..:l""fO);:: C l:):f.~ I., l ( f3_ ~ C \o 
a) :::i /T'/ij-1Jf1j\ ~ c '~ii 

:::i :.-7/ifO)fii1Jf1J'~ ~' t, "'E .17Jv1~~ai\''\!', AM1~~ 

flit"J:?lj:~ft-C:, ::kA.tJ•~. fi-Tv*•ff-7/7'W 

~#.i.:trt"7a>Z:tW~~:l::To tkA.1J0).11X~J:7a>R.\~ 

W~t;7a>~t~~*·~~~'.iE:-C:To 

b) :::i:.-7:.--itfJf:;k~c'~ft 

:::i /7/ifO)fliJf::k~c q<i, ::A::A.1JO)"'E .17Jv1~~'\!'.11 

A'lj:c1:1;1:~'.lf:tlj:tJ:1::-tfJ~, -=E.17JvfJ'S.7.Tv*, A 

Ti..-* fJ' s -=E .17JJ,~O)*ti'f'FO)Wmn1J i/inai\'r .. itJf~ < 
lj: tJ:!:: To ~~l::;k ~c'~ftl:t;t, AT v* iJ' S "'E ./ 7Jv 

~wmn -:i 1" ti, 7 :.- 7'tJf £:tJ 1., t.: * * 1: lj: -:it.: tJ, 7timi 
ON, Off·~~•R.i.:trGk~, ~-ih~f~Z:T~ftW 

~ IJ:l: TO)"?:, +~j:f.~ I., 1" ( f.:' ~ C ' 0 

BA1350, BA13510)7 /7'#.i.:tJ"v.l'(JJ,l;I:, 10mV(Typ.) -c: 
To 10mWJJ:.O)#.\:tJ"v.l'(JL.-C'fi!!.ffi ~ ;ft7a>~ftt;J:, PJ""fO) 

/Ji!-C:~~RJl!~C'T o 

11pin-13pinr .. i1:t!H1i f filiA. T 7a> /Ji! 

11pin-13pinr .. i0)71 Jv9 :::i :.-7:.-if t:~HIH:t!H/iffili 

A. I.,!!: T t, 7 / 7'#.i.:tr v/'(JvfJf:;k ~ < lj: IJ :I: To Fig.27 

t: 11 pin-13pinr .. ittH1i1i t 7 :.- 7' #.\:tr v "'JvO) ~1Wi f :if

G :l:: To 

> 
~ 40 

j 
\;! 
~ 30 
z 
0 
0 
~ 20 

10 

0 

1v~c~9V' '-
VIN Pilot Signal only_ 

I 

~ 
ti 

t---

1 Ok 20k 50k 1 ()Ok 200k 500k 1 M 2M 

RESISTANCE BETWEEN PINll AND PIN13:R 11 _, 3 (0) 

(6) 7 / 7' I:: AT 1) ;'.!A 

BA1350, BA1351t;!:, 7/7'#.i.:tJ"v.l'(JJ,t)lli:tJv.l'(JJ,O) 

r .. it:, 3dB (Typ.) 0) I:: .AT'):/ A tJf~ tJ :!:: T 0 ;:: ;fit;!:, "'E 

./ 7 JvfJ' SAT v*, AT v * fJ' S "'E ./ 7 JJ.,~O)Wm~ih 
f'Ff ~:iE:1: T 7a> t.: ill> C'T o A.1J0)1~1 i::t ·;; H~~ v/'(JvfJf 

10mV (Typ.) C', "'E ./ 7 JJ, fJ> s AT v*~wmn I) :!::T 

t, -3dB (7mV) t-C:1!Mi\' 1.,, inPJ""'Ft:lj: IJ:l::T t, .A 

T v*n' s -=E .1711,,~wmn tJ * -r o 

(7l vco (~ff!filJfill~:liinl t i::1 ·:; 1 i..- :.- :; 

PLL/J~O)AT v*1U).',lntt, i*J:g51:vco (~ff!filJfill~:lii 

n) f :fi I., 1" c' :!:: T 0 VCOO) 7 1) - 7/Ji!lljJ.i~t;!:15pint: 

9Hilt ~ n7a>91 ~ :.-7't!Hit (:;IJ-;J{/), t 91 ~ >7:::i 

:.-7:.--it (.A 7- :::i /) 1:J: -:i 1"~'..\E ~ n :!:: To 

1) VCOO)~JUi\'tt 

)N!Jl4;\:ttf~'..\El:t"7a>f.:ilb, 91~/?tHJ/i, 91~/? 

:::i/7/ifti~O)~Jl-~fM-:iktO)f~.ffii.,1"(~~ 

c'o li•, 111~:.-?t.lUit,:t;t, :;IJ-;F:.-ttttitf, 91~ 

:.-?:::i /7/ifl:t;J:, A7-i::t-JJ,:::J /7/if ffi!!.ffi I., 1" < 
t=. ~ c ' 0 ~1*8~ lj:~JlMttt: '?c' 1" ,;!:, Fig.150) 7 'J - 7 

:.- f.!ll58l~M~Jl f #:001., 1" < t=. ~ c 'o 
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2) O·;i?v/::; 

O ·;i? v /::; l::.1;1:, PLLCT)Jiij)J.tllt1*~$i!llll t I.'"' lJ: To 

15pinC1) 9 1' ~ / ~ :::i / 7/-tt H~: .it 9 l::., o ·:1 ? v / ::; 
U~1t~ll:"toi:l7?v/::;t~•h~~(~9·~Uil1> 

ijlJ:tt~~~~~<~lJ:Tl::., ~i'-:17+v/::;~~· 

ffl±I lJ: "t 0 ""'i' -:17 i' v / ::;nr~ ( t.f: I) ;J: "t l::. VCOCT)Jiij 

iltllt ""•J 7 H:x<.t vr~~• c. t.1: •a t"Cl)I.', >i:;t;n"&'~ 

1.'T o Fig.281: 91' ~ / ~:::i /7/-ttl:x<.t"t 9 o ·;i? v / 

::;t;if-~ll:"to 

±12 

±10 

~ 
±8 

~ 

~ ±6 
z 
<( 
a: 

" ±4 § 

±2 
~ 

1' ,-;; 

100 200 500 1000 2000 

TIMING CAPACITOR: Or (pF) 

Fig.28 CJ·;.i7v/~-111~;...?:::i;...7;...-tt~'11 

3) vcom.~•~ c. )i:tl.a 
VCOCT) 7 1) -7 /Jiij)J.tlltl;I:, 12pinC1)19kHZ'E .=. 9 -lf:l1J 

l:jiij)J.tllt:h r/ / 9 t~• VOAIJltrr1.'ll:To ili'ilfilli¥1: 

l;I:, Pl"fCT);:c1:;:ttVr<t.:~1.'o 

a) VCOCT) ~'.iE:llit=rdl 

vcou•~~A~. ~'.iE"t9ll:1.'~. -'.iECT)l!i¥r.llfl## 

ijlJ:"toVCOC1)7Y-7/J!JiltlltiAIJllli¥~U. -~~A 

~Cl)ftillli¥r.llt~• vr < t.: ~ l.'o 

~-~ili'i!l!i¥Cl)/1'Xl::.~~11;¥Cl)A1J'Fa~ 

FM~~$C1)~7t-*•1'~•"t9c~u. 7/7~A1J 

Cl)t\:fml;: J: IJ VCOCT) 7 1) - 7 / JiljJ.tllt'fJ"~• t ~It 6;: 

l::. '!J>' i11> IJ lJ: "t 0 11\\~iAll!i¥1: t;t, ICCT) A1J 1;: / 1' X'!Jf1JD b 

IJ ll:"t'!J>', / 1' A'Cl)Mfm•*~ ~ l:J: ?T :tiVCO'!Jfflj €> 

ti.6;: c. '!Jfil1> 1a"t o * t.:~illilli¥1.', 'E / 7Jvia~'!J" A? 

Tl.'6tl.g., ~-t~ltliJ)J.tllt:h r/ /9 U-at< ~:if-~ ll:"t 

C1)1.',~·~ACT)~~l::.t.f:ijlJ:"toWL#'2>~01l'lfilli¥ 

1;: U, FM~iat\:S (~j!jll;¥) 1.'ilf J!llia~Cl) t.f: \, 'M• (11\\~ 

il'll fl~'.iEl.'"t o ;:Cl)M81.'15pinCT);f- •J .i-b. t:AI• ~ 

T ( t.:~\.\o 

(8) ~ i'-:/7i' (.;/::; 
-~~H11tl§li31:J: 9~ i' -:17 i' v /::;1;1:, Fig.12t#!!ff 

~T< t.:~\.'o ~;.-:17i'v/::;cl;I:, PLL'!Jfmitil.'~6 

Jil)J.tllt$1!1l11Cl);: l::.1.'To ~i'-:/7i'v/:/U, 14pin-

16pinrdJC1) :::i / 7/-ttl: J: 1J RJ~"t 6;: c. '!J"I.' ~*To :::i 

/7/-ttt*~< ~ll:"tc, ~i'7'7i'v/:/l;t~< t.f:IJ, 

JQ!1;:1J,~< ~ll:"tl::., ~< t.f:IJlJ:T'fJ", O·;i?v/:/WL 

1:U~fllJ;J:tt~o ~ i' -:17i'1.;;....::;1~'.iE"t9 l::. ~ U, 

~07Y-7/Jiij)J.tlltCT)~~~~t~C~~J:61"Y7 

1-, iAl•lli¥Cl)Xv, I::- H:J:6i!ii!IHJ1l~$Cl)J/!ftl:M"t 

9~t-f'!J<&,~1.'To ~\.'Jl.g.Cl)~t-J"~U;iU, I::- H:J:6 

i!i:lit~af!Cl)~{tl.', ~\. 'fi.g.Cl)~j;f$JiU, Jiij)J.tllt !"I) 7 

1-, lf;llfiXv l::.f.1:1) ll:"to 

(9) ii*A1J v-XJv 
BA1350, BA1351Cl):ft*A1Jv-XJl-U, A'Tv;f, 'E/ 

7 Jl-11;¥ l::. t, *i!i!A!ilt~af! '!J"2%Cl) I.a\.' 2V (Min.) p-pP1L 

\.'"to ICP'q$Cl)~'.iE1t'ii~ U, f.:14.5Vl:~it ~ tL TI.' lJ: 

To ~kfl?T, Ji'q$~~~~1.a:ti~<. 91'~/~v/ 

:/C1)~1. '~tt'/Jff.!J '2> tL n' lJ: "to 
(1 oi ;it _,7 1 ;it 1±1 n fum 

1) ;t-7-r ;t1±11Jf1Jm 

;t-71;it1±11Jf1Jmu, Jiij)J1lllt'!Jf1 kHzCT) t:. ~ Cl)flJfit:if

~-r i:;IJ, BA1350, BA1351 t;t, 'E/ 7JvA1J'ii~fl300 

mVrms 1.'*l±l 1J'ifi:~ (Spin, ?pin) l;I:, 420mVrms (Typ.) l::., 

Gv=+3dB (Typ.) l::. t.f:? C:\. '* 9 0 AT v:tfa~Cl)t,i.g. 

U, A1J'ii:~300mV,ms (L+R=90%, Pilot=10%) \.', ft 
fl!iia~U, ~fjfii""('270mV,msC t.f: I) lJ:TCT)""(', 1±11J~~ 

l;I:, 380mVrmsl::.t.f:IJ ll:"to 

2) 1±11J71' I/7 7' ~A 

FMf&)! \.' t;t, ilf :lit*l-& t c.1rit"t 9 El 9'iJ \.', ~:lit v-"' Jv I 
~~~'5LlfC:)!'Fa~n'll:To ;:nt, 7' 1JI/77'~ 

ACl.'1.'ll:To ~t.:fl?T, ~1a1JllJ1.'i!i:litv-XJvt:tll::.Cl) 

MU~:tie~t.f:(C:Ut.f:ijlJ:tt~o;:tLt, 7-rI/77' 
~A Cl.'1.'ll:To BA1350, BA13511.'l;I:, 1±11Jl01tRouT 

C.1±11J:::i /7/-ttCouTI: J: IJ, ;: tL I fj? TI.' lJ: To 7 1 

I/77'~;i.t;t, B*, liA'.#11.'U, 5011s.*~1.'U7511s. 

dl:l•t:. t.f:? T 1.' lJ: "t 0 ;:C1)11;¥'.iE:lltUBA1350, BA13511.' 1;1: 

T=CXR 

1.'itlJI.' ~ lJ: "to 
BA1350, BA1351C1)71' I/ 77'~A1;: J: 6*lililtllt f 1.' 

Cl)lf:l1J)JiaavouTt;t*i!C1.';IJtd.> 6;: l::. '!J"I.' .~*"to 

VouT=201og10 (dB) 
./ 1+ (2nfCR )2 

i§d .it Ii, C=0.01 llF, R=5.1 kC 1.'C1)1OkHz1.'Cl)lf:l1JiJ!a 

•t;I:, 

1110 RDHm 
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VouT= 20log10 j 1+(2X3.14X 10x103 X 0.01x10-sx5.1 X103 ) 2 
2.2k!l 

=-10.S(dB) 

cfJ:IJ*9o IA:.fi-:;T, fi~1t~-t!T~tlfL,*9t, 

T 1I/7 7' ::.- .A~)Hi:tk!lll~fi** IJ * 9 o 

(11) VCOR~~li:., ~~l!llJ'E .I 7 JL-ibf'I= (Spin) 

1) Bpino:>mtliE 

BA1350, BA1351 ""(' t.t, 8pini 1V (Typ.) J.: . .L.tt: [., * 9 t, 
VCOo:>R~~li:.~lf~UH .I 7 JL-ibf'I= i fi1,' * 9 o ~UIJ 

.:c ,17;i,jjjf'I= t t.t, A.1Jo:>1-e1 r::J ·:; H~~t:~f~fJ: <, .:c 
.I 7JL-t';~"t':±l1J9.Q Z. t il.'"'*9 o 8pinfJf;f-:f/O) 

**"t'9t, .7.-Tv;t.11..7."::i:.... l-r::J-M~ttJ:."t'if7ti 

IDl!~•fJf50% t fJ:.Qa\'.'13j}j9~H:VCOR~f~li:.t~UH 
.171i,jjjf'l=HJ'1.' * 9 o lit.lf.IJ:.1. '61. '6 fJ:~ffl$fJf il1> .Qt 

Ji!,l,l.':1:9fJf, lm~t.t, 2.2kOo:>ftUJi"t'GNDt:iit L,Tt 

SI.', Z.o:>§llJVCOR~f~li:.t, ~~lff.17Jvibf'l=tlliEi 

fl fJ>fJ:\, 'd:? t;: l.,*9o ;f-:1/ "t'f~p tL .Q C 81;: ti, 6pin 

o:>:::i:.... l-r::J-JL-A.1Jil1J i+-$1~~ [., T < t~· ~ l.'o ;f-·:;:1 

.11 ~fJf*8 < tl:j.QZ. CfJfilr>IJ * 90)""(' Z'.)i;i;fJf~,~\'.'9 o 

2) Bpin~ffl~o:>)i;i;a 

a) Z.o:>Bpino:>ililHiHJ.:JMo:>.J:? t:, IFt.--.l'(JVc·fi? z. 
ttiiJliE"t'9fJf, t::.7.7 1J ::.-.AfJf-:>1.'Tl.':l:-t!/t,(])\'.', ~I= 

'*'t;::fti;:iE: C fJ: .Q~tJ,fJf ilr> IJ * 9 0 

~AM~-~~. VCO~.J:.Q~-1-~~im~k~, R 

~f~li:.ifil.'*9fJf, ~IJtiliEt l.,TFM/AM-t;IJ~.HilH 

(12pin) fJf-:> 1,' T 1.' :!: 90) \'.' Z'.fljffl < t.: ~ 1. ' 0 ~UH t.t FM/ 

AM~f~Pi¥o:>W~~1J$(])J.lli(]) 2 . FM/AM~f~Pij;(])-t;IJ~ 

~1J$ (12pin) i~~ [., T < t.= ~ l.'o 

c) 8piniVcc"tl*71:9.Ql!!;H:t.t, 10-SOkoUJto:>f!HJi 

iii i.,Tfi-;; T < t.: ~l.'o Fig.290).J:? fJ:IBlllMMJ!lU;:fJ: 

5k!l 

2.2k!l 
LED ;;::-)!-
~I) :lf@J!l\"- J,. 

Fig.29 

2.2k0 ($'\-1tlt!!tl1i:) 

-;;Tl.'*90)\'.'~~t:::t.,<:<t.:~1.'a fJ:s, BA1350, 

BA1351 \'.' t.t, .W'*'# ·:; ilfJ: c i ::P fJ: < 9 .Q IBIJNi1Jit i 
1&-;; Ts IJ * 90)\'.', ti;1[,' [., T Z:~Jf.11, 'f;: t.:tt :I: 9 a 

(12)SC~*· 

SCAt t.t, FMDSl:*liiiO):lifiD.IJiif~~~ (Subsidiary Commu
nication Anthorization) 0) Z. t ""(', ~~(])~t-J~t:J<;J Lt T 

ii~il~ (Back Ground Music) fJ: c i * .Q t (]) ""(', FCC 

t: d: IJ *:IE:~ tL)."lffl ~ tL Tl.'* 9 0 SCAf~~t.t, 67kHz(]) 

m1Jfl:*)Hi: i ±BkHzJ.:Ji*l"t'~)Hi:tk~~ [., f;: t,O) ""(', lm'*'o:> 

.A 7 I/ ;ff~°'5 t:* It, "t'tiSl:* [., * 9 o 

OCA~*•t~, OCA-~W**tL.QZ.c~.J:.Q~-l

M~im(·,iiti:if-:i.,f;:tO)"t'9a Z.O)t::·- H.t, .7.1·:; 

7-/ ?1~°'51'.'ilr> .Q38kHzO)~ 2 /X-~)Hi:76kHzc, SCAf~ 

~cO)rai"t'~ ta"t 0 38kHzfJfiE~iHi:o:>:tJ}~. to:>~t:.J: 

ij~2*·~~t*8<~-l-im~k~~A.1J~OCA 

~* 7 1 Jv $1 fJ~·~,~ t fJ: I) :I: 9 0 BA1350, BA1351 t.t, 

PLL1Ji-\:"t'90)""('38kHzi7i-71l:t1 : 1 (])1Jff~)Hi:"t' 

fi1.':1:9o:>"t', i::·- 1-iR~9.Q~2/X.~iHi:t.t, 8P~ 

T ::P fJ: <, fJ: s fJ•-:> SCA~*l:t&~IBIJNi i !*ljl [., T \.' * 

90) \'.', ~UBA1330 (76dB Typ.) t:M l.,80dBJ.:JJ:. t ~ < 

fJ:-:; TS IJ * 9 0 iJllJ:lE:IBIJNi~i Fig.30t;::ij<; [., * 9 a 

1 BA1350 
1--_,,,~..---1 BA1351 0 

5Tn 

0.00lµF I 

Fig.30 

lOOOµF 

tll1J1' ;....1::·-:$[;....;1. 

rv 500 
OdBm 

Fig.31 

RDNm 

BA1350 
BA1351 

2 

5 
or 
7 

0.01,nF 

1111 

;iJ-
1 

7" 
1 

;iJ
ffl 

I 
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(13) lfl 1J IJ ':I "'f Jvi!*~$4$'f'.t 

BA1350, BA1351 U, !±l1JIUJtlGNDtO)raJl::~.A T9 

J::? l::tt~f~ :tl."t'l.':tT 0 C:. ti.I;!:, !f:l1J IJ •y /J[,!lf<~$4$ 

ttl&*T9k~l!To!±l1J~ttl~ct0)~~~.AT9 

n~l!U, VooO)~llJW~O):t:t!±ltJ•~-~O)~l!Jt 

t.I: IJ * T 0 Fig.311:: IJ ':I 7" JL-i!*~$ill:i:l§li&~. Fig.321:: 

IJ ':I 7" J[,!lf<~$4$1i I ff- ~ * T 0 

~ 
a: 
a: 
Q 
~ 
a: 50 

~ 
~ 40 

~ 
UJ 30 
...I 

!l; 
a: 20 

10 

-

30 50 100 200 500 lk 2k Sk 10k 
RIPPLE FREQUENOE: fR (Hz) 

Fig.32 IJ ·;17'JL-~$;$ . 

(14) LED•llJWH· (1 Opln) 

BA1350, BA13510)10pinl;I:, LED (~:Yi;1i1':t- l'):(!j'.ffl 

O)•llJ~llffl!To :ll::k18mAO)t.:~, flilJl!IUittl::J::? "t312-

~1 OmA~tl. Q cl:: ? l::~:i'. ~ "'( < t.= ~ \, 'o 

(15) Fa~M*1U!f.lt (SIN.It) 

BA1350, BA13510)A7v:tf~~M*flfl'O)J:l:l;I:, tl~76 

dBtt.l:?"tl.':tT 0 5\fef-l:U, 1kHz, 20mVrms (L+R=90 

%, Pllot=10%l O);t.1' >Fa~l .A1J ~ -ttt.: t i!O)!f:l1Jra 

~~<J-11.AtJ I!, .A1J 1' > l::::"-1(> A4.7k0 l!O)*flff Jtl 

I.'? "ta IJ :tT 0 :t t.:, .A1J1' / l::::"-1(/ A4.7k01!0)~ 

il/ 1' A'l;I:, -90dBVtt.l:?"ttllJ :tTo 

(16) / 1' A':\' 1';... i! 7 (/ 1' A'7 7 >13) t O)~-
/ 1' A'::\'-\'/i!7 t©~fill:U, ::k~ < i!Hv-:;., 3 >4$1i 

1::007.t ~ -c i! :t To 

iiii! Jtv - :;., 3 >I~'- t ~ t.1:1. ':tl*t:: l;tFig.21;:jf-"j" t 
a IJ, IFl:l:l1J UI~2pinO)PLL.A1J / 1' A':\' "I'> i! 70)!f:l 

1J l1pin©7':::i-1t' .A1J"'-~li ~ :t To iiii!1tr..--:;., 3:... 

l~,•t T9t1*1::1;1:, / 1' A':\'? >i! 7©.A!±l1Jl!fi'l•fl 

:tt.>•J die.:. IJ * T©l!+~t.i:)i:;l:tJf~,-l!T 0 W• ~Ii, 
F.ig.330)-ja '171i 1' 7/f 7 A(a)111' 7"1 a~1, '©:tl*I:: 

l;t' [] - It A 7 1 )[, 11~O)!±l1J (pointA) fJ• ;;; BA 1350, BA 

13510)2pinPLL.A1J"'-, / 1' A':\' "I'> i! 7!f:l1J (pointB) 

tJ•S2.7 ?>:.t.1i-i!1tr..--:;., 3 >©(3l©~O).A1Jti'lmat 

i!1tr..--:;.,3>I!~~* t:d.:ti'lmt11"'-c, BA135o, 

BA13510)1pin7'::::J-1f .A1J"'-~fil ~ "'(, ;J{ IJ .i -A liJ!I 

•"T9C:.tl::J::•J, iiii!Hv-::,,3/fJ<~;n:t"to (b) 

111' 7" I! i;t, 19kHz Amp l:l:l 1J (pointC) I BA1350, BA 

13510)2pin"' / 1' A'77:... :b !±l1J (pointD) I liiilti©ti'lm 

Mill~ -C, BA1350, BA13510)1pin"'-~fil ~ "'(, ;J{ •J .i 

-A:llil•l::J:: IJMji?Hv-'l 3 > (t1*40dB) ti~€> tl.:t 

To 

.A1Jti'lmt11!4$1::).i:;I: ~ t.I: It ti. lit.I:€> f.1:1, 'O) i;t, / 1' A' 

::\'-"I':... i! 71c©JiH!lllk~tt1::J:: •J, ~ "11~~m~ '-'""1" 
tJ< ;1.1 >Fa~fl~v"'\Jvl::Jt~. "tl!l::20%W..tfi'5-C 

~* ?n,.Qt.1*1::1;1:, .A1Jti'lmt11a-1tA 711i..11~1 

~Jll::J:: .Qiiji!Hv-::,,3/l;I:'~ €>ti :t-tt /t, 0 ~t.:tJ<? "'(, 

/ 1' A'::\' "I' /i!7©J5J)!lllk4$ttO)&•tJf~,-t t.I: IJ :tT o 

<:.<:.l!fllJ'ilv"'\JL-liJ!l~.Ql::l;I:, i!·:1 l-.A1Jl::SUBFa~ 

(L- R) t, MAINfa~ (L+R) 13'.t:Jil::.AtJ V'C h"C', BA 

1350, BA1351 ©l:l:l1Jjil!O)SUBfa'~~~ v"'\Jv t, MAIN 

Fa~fl~'-'-"''JvliP!l~:t"to Riiac©J::? t.i:~fll!T t, 
MAINfa~~iJ!lv"'\J[,l;:Jt~SUBfa~~il'lv"'\J[,fJf::ki! < 
SI'S n'.Q l;t"fl!T o 

(17) BA1350 t BA1351 t I! l;I:, H·:1Jr-:ltJ"'ftt.I: .Qt.:~. 

~11H-rc111ti<~t.1: •1*-r0 .:-~mi:~~ -r u, <::"itt < t.: ~ 

e FM/AM~fi~O)~l!!~nii 
(1) AM~Fa t VCO t:: cl:: .Q ~-

AM~f~~I::, VC07 •J-7>f.!iH!lllkl!~- ~n':tTt, 

VC00)76kHzl::J:: IJ I:'.- I- i'*iitJ<ia.:. 9.:. t tJf ~ IJ :t T 0 

~ktl?"'C, ~:i:t.l:AM~Fal't.Qk~~U, W~©M~ 

lfi?"t < t.:~"'o 
1) BA1350, BA13510)'1i~lij)IJ, AMfa~UBA1350; 

BA13510)r;t;l$1li~ t.1:1.'J::? l::'t .Qo 

2) VC00)~-l~ll:~-tt9o 

(2) FM/ AM~fa~O)ijjfl ~ n:a;. (12pin) 

Fig.341:: FM/ AM~fj~O)ij]ll ~ n:a;. I ff- ~ :t To (a)U, 

AM'(8~ 1li~t.1:1.'t.l*I! T tJfBA1350, BA1351 I! U, 

AMfi~lli't:tl*lltll:iE~"t, .A!±l1J'ili~'ljftft1*3dB 

t ~ "tl.'91t!!'::, 19kHz.:C =11~11Ffl!~ 912pin I 10k0 

-50k0'1Jl©~ttl!Vcc~~*'t t, vco~•ffll:, 
~HH / 7Jv~H!iii:lll/1' A'::::i > I- a-1i..Mll*I rrl.' :t 

To 4$1:, i!i:lil/1'A'::::i> 1-C-Jvl!U, i!·:11-©G*..t 

6pinl::fft;tl~ (OV#l!i) tltJ•fJ•? -C 1,' :t T t, i!i:illlilt~tJf 

:b ·:1 1- ~ tl..Q~UI:: t.I:? -C 1,' :t 't©I!, AMfi'~©iii:illt> 

:f.1·:11-~tl."t~:t?a~tl.d~•J:t'to ~t.:11?-C, C:.©I! 

~©Mil*f t>fi? "ti.' :t't 0 12pin,::1Ja ~9'ili~U2-4V 

';: f.I: Q J::? I: ~ l < ft~\, 'o 

1112 naHrn 
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)..tJAmP 

(~I: lµFJ 

+ 

(ffl: O.lµF) 

0-rfA 
Bl;ft 

!!: 

0-1"<.A 
Amp. 

Vee 

BA1350 
BA1351 

BA1350 
BA1351 

Fig.33 

RDNrn 

Bl;ltfl 

liltJl!ili3 

H1'C1·;1 t-
i*ffl 

19KHz 
71 Jl,,:$1 

,,, 

BA1350/BA1351 

OUT 

(94: lµF) 

+ 

1113 

I 
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b) AMfllHJl"tll;<l-

• ~Htttft6i!li(])ID/.lil'! 

(1) .A:1J*6~::i/7/-tt (1pin, 2pin) 

(1pin)::i/7/-tt titj' ~ ~' c, m.J)lf~~i\'ttt.f~11:: ~, f[~ 

t1~v-~3/tf~<~f);l:9o ::J/7/-lffiH:*~< ~ 

;1:9 c, -®'.1i\'11(;J:~:;t ~;1:9 o ~tJ' ~~':*~~~;1:9 

c, ATV~-~.i\.:1JO)~~~~~.i\.-~1±1:1J~~~7 
IJ - ? tJ"':ttl*9 .Q ~ti tJ~· ii!> IJ ;!: 9 o (2pin) JUU{J (:It, 

19kHztJ>")i~9fi(!N: <, •J51~~(;J:::f~~9 o ~tJ' ~<!!> 

* IJ ::i /7/-tt1iH:1J1~ < ~n' ~ ;1:9 c, 19kHzO)v"' 

Jvtfi~::P ~ t.: IJ 19kHzO)f:iHl:llEJ*itJ"'EC: fJ, t 1~v- ~ 3 

/tJ""i!11:: ~ ;1:9 o ~':::i /7/-tt1iH*~ < vn'~ ;1:9 

c., •J5•~tiO);J:;J:3i~~. *.At.J•~~ow~s 
n -r, ti~v- ~ 3 /~11::~E.: 9iiJfigtttfil!> fJ ;1:9 o 

1pin 7Jv~~M::i/7/-tt 

1.0-10 µf 

2pin 7 Jv ~ ~M::i /7/-tt ii!> .Q ~ ''t~tittO)tO) 

0.047-10 µf 

(2) Iii :1J m:tt, Iii :1J ::i / T' /-If (Spin, ?pin) 

l:f:lt.Jl§~(;J:, PNPt-7/:lA$! c, NPN l-7/~/'A$!0) 

::iv? $l ~~~ ~t.:n~c ~ -:i n'*9 o l±IN!.ttt~iil~ 

97.> c.·~ 1;1:, lJl~JH~ttc, T'1I/7 7' ~A ~~w97.> 

~~Wi!!>ij;l:9o::J/7/-lf~. •~rn:IE~il!>ij*tt~o 

tft#i:l;l:, 1.J-;J{/tlt#i:0 )i',l¥;5.1k0, 0.01 µF (71 I/7 

7' ~ A51 µs) 

Fig.34 

AM 
~,..:.-_,''----Vee 

I 
FM I 

--0---.--- Vee 

AM 

Vee 

Fig.35 

(3) 7 //71 Jv$l (11pin-13pin) 

H1 [J ·;t H~~~ ll3'JllM~il!l ~. ~mi~m:.sizr.t9 7-> ::i /7 

/-tt~9o ::J/T'/ij-O){jl[tJ>"1j\~~'C, .11A'~~(:J:fJ 

AT v~~~LEDO)M!g!t'J~~ l5 .QC: c tJ"'il!> f) *9 0 ~ 

'=*~ ~\ C, AT v~'E .17 JvO)iJJf'F'W~ :bf) Pifr·M"'~ 

< ~ f) * 9 0 .I /*'-7 ::J /7/-tf0)1-2.2µ F tf)i~~ 

9o 
(4) PLLJv-:171 Jv$l (14pin-16pin) 

1) ~¥;rH-;t Lt 1§~0)~~ 

.: 0) 7 1 Jv 511: J: 1 J , ~ ~ :t 7 ,_, v / :;· tJ~-~ * 1 J * 9 o ::i 

/7/-ttO)fili:~'J'~ < ~;1:9c., ~,.,:t7,.,v/V'ltlt:tJ"' 

IJ, *~< ~*9cJ*<~fJ*9o ~'\"':fT'\"'V/:JtfJt: 

~ \ c' :tilUJEligt.J tJ>" _t;IJff) * 90)~' m.lil!l~ FI) 7 H:M ~ 

T~Jt C ~ f) ;!: 9 tJf, ~~jj[$ (10kHzf-;j')fi) tJ>"~{I:; ~ * 

1114 naHrn 
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To ~ ;.:17;. v/VI~< t.,:l:"tc, iii:lit~atnt, C'.11:• 
~:tt.:l:"t~ ~~ft~~7~~Mt.,Z~~:lEt~ij:l:"to 

:::i / 7 /-If ti, 11\\tittO:> ti O:>OY'JJtl J:: 1.' ~ T 1i, 7' Ji.. ~'ii 

Nt::J/7/-lf~tltJ•:J;l,\:J:'ltA.o :tit/£t;;I:, :t.J-;f-'/j!Uito 

1k0-0.4711 F, 0.2211F1i:Gt J::l.'J::? ~T 0 

2) ::J /7/-tt 1-flilO)tl~ 

iii:lit~$0)1Ht,i/ll~t-t [.,~lt:tt.li~ IJ :l:'ltldi, ~1: 

r.unc ~ €> ~1.'-tz ·:; ~0:>:t.1~~1;;1:, 14pin-16pinrdl0:>7 

-<Ji..? I :::i :..-7:..--tt 1-flill:ili~V~.Q;: t tJf"iiJA~~"t o ;: 

Vee~9V 

+ :J/ t-C-J"' lOµF )..tJ 

.+t7;& 
20%DOWN 

Reh 

Leh 

Fig.36 

0:>~m~~~u. ~;.:17;.v/V#~t.,~<~?>~~. 

-:>:l: IJ ::J /7/-ttilltJ'~ < l.,f.:~tJfB!,1,'J::? ~To 

(5) VCO? 1 ~ /1':titt, ? 1 ~ /1'::J /7/-tt 

BA1350, BA13510)VCOl;;I:, ""<'17".AO:>i!i/l~ftlf.¥-:iT 

1.':l:TO)~, VCO? 1 ~ /1':titt, ? 1 ~ /1'::J/7/ 

if t ti:, ""<'17" .Ai!i/lf~ftlf.¥-:i f.: tO:>I, ~ffl [.,~It 

:tt.~~ij:J:'ltA.o:::i;....7;....-ttu, .Ar~-~::J/7/-ttl 

~ffl[.,:J:To :ji;titl;;I:, :t.J-;f-'/:ji;tjt~tJ>:J;l,\:J;'ltA.o ii'*' 
470pF, 22k0-10kO-*li!il:lE:titt0 

LED AM~j!I 

fo 
1J?/~ 

Ml 

16 

15 

·-r 22k0 

IOkO 

BL-13 

BL-13 

RD Nm 1115 

~ 
I 

7 
-< 
~ 
ffl 

I 
i1'i 
J!J 
il1l 
fi 
~ 
~ 
JI 
~ 
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llB~:B~ Jt~fi {ll: '!I.I Jt~fiJ: t}tj\~"'t£\f.- Jt~iiJ: tJ *~ "'t£\f.-

1pin.A:1J::i>7': .. dJ- 1 -10 µf li1J3'.IF c 1J "J / 1) /'/::J /7' Jilil)Bl~1ij;'!il!Mto ilb~i? H il!il!M~.Ai!ij;<1.l:±l:1J;\' "I' 1) J7 
/-lj- v- )/ 01 /j!;fto I) --7~;kO)~;fto 

2pin.A:1J::i/7'/-IJ- 1 -10 µf 19kHzH1CJ·;i Hi~.ffi::J/7' 19kHz v«Jv~'.Y o i:lr~IEI~ :k.A :1JP;¥<1.lVC0<1.lj)jitl.o 
/-lj- l:J:.Qi?/~v-)/=i /l!;fto 

3pin::J/7'/-IJ- I\ 1 tJ ';I I- llij;'.it~)j/;'.ltfflo tj'~~;:r.Q C~~.11 X'tf *~~;:r.Q c~:fl'.A:t.Jf~~* 
tJ·;i l-~nf.i:"'o Z:tJ ';I J- ~ tl..Qo 

4pin::J/7'/-IJ- 3.3-47 µf ltililPJ ·;1/Jv71 Jv~ffl:::i ;,,7 t~•J ·;1/Jvtft:tnC.<1.l*tJ.ili> il!i.!l! IJ ';I/ Mi:tn c O)*tJ.ili> 
/-lj- "'l:J:.Qo "'l:J:.Qo 

5pin::J/7'/-IJ- 0.01 µf :±l:1J7' 1I/717 )/ ;l.ffl::J /T :±l:fJJftln C O)*tJ.ifi> "\j;: J: .Qo :±: :nm:tnc. O)*tJ.ili> "'': J: .Q 
/-lj-

5pinfft:tn 5.1kQ :±l:1J7'' 1I/7 7' )/ ;l.Jf.ltftlno ~il!Ef:1i!''lil:iJlfo ~·[£~ij;'!il:iJlfo 

7pin::i/7'/if O.Q1 µf :±l:1JT1 I/7y)/;l.Jf.l::J/7' :±lM!:tnc O)*tJ.ili> "'I: J: .Q o :±l :ht!:tn c O)*tJ.ili> "\ 1: J: .Q 
/-lj-

7pinfft:tn 5.1kQ :±l:fJT 1I/7 7' YA.lf.itftlno ~tEE~il'tt1:'3'llo iJ!tEE~ttl:liJ!lfo 

8pinfft:tn 2.2kQ ::t - HHIJt .1 7 Jv~iiEMll>Ji<1.l ;mm<1.l5~HIH .171vihft<1.li!!f- ::t- HUIJt .1 7 Jv~iiEtfM 
t~/:J) lml'ditmtb'~ < t.i: .Q 0 f!>l<[.,, {i: < {i: .Qo 

10k0-50kQ 5Hlt .1 7 Jv~iiE.lf.I o 8pin«-:..tmtb'~< {i:tJli!!i: 2.2ko cO)*:tJ.ili>"'':J: tJ, 
tiiiO)~:hfJ<ifi>.Qo 5~Hlillt .1 7 Jv~iiEb'ff!Jb' t.i: < 

t.i: .Q 0 

10pinfft:tn 6800 LED F71 :7'tmt<1.lij/;'.lto 1''71 :7'tmtb'~<f.i:tJ10pin LED~J'tb"iiii < f.i: .Qo 
Ylli-TtEEb'~< f.i:tJ, ilUtt 
:1J:ko 

11 pin -13pinr.9::i :.,.7 1 -2.2 µf 7 //7 1 Jv~ H~IOCo .I 1 x~ 1: J: .Q ~ihf'Fo 7 //ON,OFFPi¥'.lt~:k. t 
/-lj- (.I /;f--7) ~t~.APij;O)LED~~:tJ o 

12pinfft:tn 10kQ-50kQ AM-l;l]Jt;{.~iiE.lf.lo «-:.. F71 :7'tmt:kl:J: .Q AN-i;IJJt;{.~iiEb"fl;IJ>f.i:" 'o 
li!!i:tftO)~tl.o 

14pin-16pinr.i::i :.,.7 0.22 µF "'"I' /7 "I' v/~i)j/;'.ito ~~fil$J!;fto llllt~iiE:fJO)f!fF o 
/-lj- (.I /;f,-7) 

0.47 µf ';\'"1'7"7-"t'v/Vl*'.lto ;\'"\'/r"t'v/~·"~< f.i:.Qo ;\'"\'/r"\'v/VJZ;< f.i:.Qo 
(.I /;f,-7) 

14pin- 16pinr.9t!:tn 1kQ L ;\'"\'/r"\'v/V)j/;'.ito ;\'"\'/r"t'v/:/'~< f.i:.Qo ;\'"1'/7-"t'v/V.~<f.i:.Qo 

15pin::i/7'/if 470pF VCOP;¥'.lt~ij/;'.lto CJ·;i-7v/VJ1;;< f.i:.Qo CJ·;i-7v/V~<f.i:i5o 
15pint!:tn 20k+10kVR VCO~'.it~i*'.ito ~j)jifif;.Li:<1.l~tl.ifi> t) 0 ~j}jifif;.Li:O)~tl.ifi> t) 0 
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~-:T 1' ~Jn IC/ICs for Audio Applications 

BA 1355/BBA 1355F 

BA 1355/BA 1355F /BA 1356 

'/ 7 t-- ~ .:i - 7 1' / ?'1Uf1-t ~ 
FM .7. T I,.; ;iJ- ""{)Irr 7° I,.; ~ if 

BA1356 FM Stereo Multiplexer with Noise Controller 

BA1355, BA1355F, BA1356(;J:, :h-:A7v::tl.iHf~*-i 

:A 7 v ;:t 7 :J::t 7J ~ ·:; I- ffll:~~ l., f.: FM:A 7 v ;:t x Jlrr 

/v ·:;? :AICl'9 o 

'.17 "~ .1-71 / ~im!liH '*1• vn\.Q f.:d>, IFO);< -

?1 l:l:lt.J~1± ~ m~ '.Q:. c. 1: J: -:i -n9~wllifi:s it.QA 7 v 
::t .11 :A"~1ftill9 .Q ~1\'v- ~ 3 / ::i / I- i:i-Jvl.)Hf~:ijt 

~)Jt~1;JBt .11 :A"~ ift5.!Ji 9.Q"1 :n ·:; 1- ::i / I- i:i - Jv ti f 

n-fnMi.n:1:PJ1igc. 1J 11 :t:9 o 

The BA 1355, BA 1355F and the BA 1356 are FM stereo 
multiplex ICs developed for car stereo and high-class 

stereo radio cassette. 

·~:& 
1) ::J/ l-i:l-JL-A:1Jl;::J:IJ~l\'v-;:,3/il~iiJ~9.Q 

:. c fil' ts .Q 0 

2) ::i / "[:]-)(,A :1J (;:: J: IJ ~~:h ') ". ~ iiJ~9 .Q:. c 
ff""('~ .Qo 

3) J..t.J)Jtff~-:lf:i:il~~:A"v 1:s~' z, ~ 1\'v- ~ 3 /iltf 

Ji'j~I: 1J .Q J: ? 1: J*JJmtHJitil ~ ~:li:: {.., n' .Q o 

4) vco~~~ll:.. ~~ffi'l-'E .1 7 JL- .f..Hf~~:n ·:; t- f'l!l~Yi!if

tJ"' &, .Q 0 

5) .§-~W~xP\¥0)~P\¥W"W;Pif~O)M~tJ~· c €> n n '.Qo 

6) ·:;I j-- HHl [., Z~'iJ~'f.:d>'Y I j-- .11:A"fJ~'f:l:j1J 

7) A.l:l:l:1JfiJ~~W+3dB&>.Qo 

8) ~U0)'.17 I-~ .:i -7 1 /?FM-IF, BA4110c Ji'j'b~ 

< ~.g-9.Qo 

•Features 
1) Separation value can be varied by the control input. 
2) Treble cut-off quantity can be varied by the control 

input. 
3) Internal resistance is set so that the separation value 

becomes maximum at a certain phase shift of input 

waveform. 
4) Terminals for VCO oscillation stop, compulsory 

monoral and treble cut-off deactivation are equipped. 
5) Completely protected from instantaneous surge, etc. 

during various types of switching. 
6) Without Gener in use, no Gener noise is generated. 
7) A 1/0 gain of +3dB is provided. 
8) Best fit to ROH M's sof.t muting FM-IF BA4110. 

• ~m\1"$!~/Dimensions (Unit : mm) 

BA1355 

Rl.2 I 
19.4±0.3 I 

1615 1413 12 11 10 91 
-."' lo 

l!::;=;;FT=;=;=;:=;=r=;=;:::;=;:::;::;::.a_J~ 
123.45678 

~rrmmr~ 11· '"',, d I ~ l t' ! -H I ~-+-
+1"" -.i'd: ~ ~ o.5±~ 1 o.3±.0-' 

N -f-1-2.54±0.3 I I I 
~ I- 17.78±0.3 8.8±0.6 

BA1355F 
10.0±0.3 

~I i[I 01615 14 13 12 11 10 9 

~:: 0 
~ 

12345678 

-:L_ ~.L........ 

~ ~-din;nnnnnnd ci1JE3\\.-1 
..: 1~,--i i- -I I-- -1 l--o.3Min 1 

0 1.27±0.2 0.4±0.1 

Cl.O 

l--1.27±0.2 

19.05±0.3 2. 75±0.25 

1 3 5 7 9 11 13 15 

~ 0 a 0 a 0 a 0 a 0 a 0 a 0 a~ 
2 4 6 8 10 12 14 16 

RBNID 1117 
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~-7_.-f :t JD IC/ICs for Audio Applications BA1355/BA1355F/BA1356 

• .m~ 
:n-~~~*· -~~~~*'~*:n~~~ 

• Applications 

Car stereos, high-class stereo radio cassettes 

• 7 [J ·:; ? ~ 1' 7'? 7.L../Block Diagram 

PLL PLL osc BA1355 
7 ·OH• 7 1 JJ,9 14'.iE:~ BA1355F GND 

14 1s 15 BA1356 g 

7 11 13 6 10 12 
Rtlj:IJ i!Hv-:,,3;, 7// 7// /\1fJ·"J !- 7;,/ fOTI'"J'7 

::i;,1-0-Jv.A:IJ 71 Jv9 71 Jv9 ::J/l-Cl-Jv.A:l:i tll:IJ AMWJ!! 

e ~MM::X~*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'ill:ii!lt'ill:I± Vee 14 v 

~:gm~ pd 550* mW 

lbf'F~Jlial!l Topr -25-75 'C 

f:'f<f.¥~Jlial!l Tstg -55-125 'C 

• 11~ff.J~tt/Electrical Characteristies (Unless otherwise noted, Ta=25°C, Vee =9.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

ffti!@'ill:l±iaWI Vee 5.0 9 12 v - Fig.1 

l!!Ha~Pif'ill:mt la 5 9 13 mA - Fig.1 

-t?iti...--~ 3 :..- Sep 35 45 - dB 7i1:;:i..··~7f.. Fig.1 

~$ THO - 0.2 0.9 % 200mV MAINfa~ Fig.1 

il.*J..t:J v"'"Ji- V1N 500 - - mVrms - Fig.1 

J..t:l:l1Jf1H~ Gv 1.3 3 - dB MONO 200mVrms Fig.1 

1t1 CJ·:; t-ONv-"Jl- P1N 6 10 14 mVrms 1t1 CJ·:; Ha~O)Jt Fig.1 

J..t:J1 /l::"-~:..-:;:i.. Z1N 20 40 80 kQ (ii!iiJ..1Jtti:) Fig.1 

1118 RDNm 



'1"-7-< '1" JO IC/ICs for Audio Applications BA 1355/BA 1355F /BA 1356 

• ii~l§llHil/Test Circuit 

+Vee 

e J()JllfjlJ/Application Example 

AMiil Vee 

• 1l.16.l:.<1';:t»; 

/\-ftJ-, ~ 1:!rf'i.--:;,,:
::i:- HJ-Iv ::i:- HJ-Iv 
A.tJ A.tJ 

LED 

18kll 

AM 
l'-111 

lµF 

1 kll 

~i.,,..;1• 
Rl:lltJ THO 

;<-~ 

Ll:lltJ 

Fig.1 

Fig.2 

20k(} 

10k(} 

(1) BA1355, BA1355F, BA1356C: "t'l.i, l"i·"J 1r-:J1if!t 

t.;: Q t.:6'>1:, :Oilff~tr)'C C:Y:IH·~iiilff!tf.;: IJt 9 0 .:'f!Jf.11: 
~ ~"ll.i.:')i•< ff. ~\,\o 

(2) 12pinO)~J±~2V-4Vl:99 c, Vco~:liwll:., ~HIJ 

-l: .1711.-~V:~~:h ·:.i t-M~H'T? c:: C: lf"t' i! *9 o 

RDNRI 1119 
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*-7-1 *"" IC/ICs for Audio Applications 

BA1360 
BA1360F 

3V FM ~7v::t-VJ1t77°v?-lf 
3V FM Stereo Multiplexer 

BA 1360/BA 1360F 

• *~-i"i*~/Dimensions (Unit : mm) 

BA1360, BA1360Ht, PLLn~H*ffl l.d.:FM"7 Jv'f-7' 

v ·:;?.A .A 7- v ::t~~ffl ICC'"t o ~~l::~~)i!!iftiO)flt~ 

ff.A7-v::t79::t~~Y~~O)~ffll+9~•~~. Voo 

=1.8V:!:l".A7-v::tf.IJ1'Flrr? J:?~~t~Tl.':l:To * 
f;:; VCOO)~fi~!l:.Y:ii-T (1 Op in) 'ff ft 1,' l" 1,' :!: T 0) l", AM 

~f~~O)~#i~!l:.'ff~~l::rr ~:!:"to 

The BA1360 and BA1360F are monolithic PLL-type FM 
multiplex stereo demodulator ICs . 

• !Milli: 
1) PLL1.i~f*ffl0)~1iii~"7 J'v'f- 7' v? "if o 

2) f!Ui~~ff:!: l"~:JE ~ Zibf'F"t .Q (Vcc=1.8V)o 

3) LEDJ!:i.!KJv"\J'v1.ffltl.' (6mV Typ.)0 

4) VCO~!I:., ~§illi!J"'E / 7 JvY:ii-T'ff ft1,' Z 1,' .Q (1 Opin)o 

5) :±I 1J IJ •:; "j' Jvil**$!1i¥1i '/Jf ~ :/1. "t° \,' .Q 0 

6) :±11J~ffO)J:1.A'/Jf~lj:1,' (Gv=OdB Typ.)0 

7) flt~$l"ili>.Q (0.1% Typ.)0 

•Features 

1) High-performance multiplexer with PLL circuitry. 
2) Operates stably at low supply voltages (Vcc=1.8V). 
3) Low LED lighting level (6mV, typical). 
4) A pin is provided for VCO oscillation inhibition and 

forced monaural operation (pin 10). 
5) Good output ripple rejection. 
6) Low output voltage loss (Gv=OdB, typical). 
7) Low distortion (0.1 %, typical). 

BA1360F 

10.0±0.3 

16 15 14 13 12 11 10 9 

~~ro 
12345678 

1120 RD Nm 



;;J- -7' -1 ;;J- JlJ IC/ICs for Audio Applications BA 1360/BA 1360F 

• :l'CJ '/ ?91'7"?7A/Block Diagram 

PLL PLL 
J[,-771Jt.-:$1 JL,,-/71J[,-$1 

12 14 

).tJ 

TRIGGER 

vco•~'.iEl:'i 

13 

v.c.o 
(76KH,) 

STEREO 
SWITCH 

11 15 16 10 

vcr1 
'li'1:1t~Jli +vu 

', (38KHz) '? (19KHz) 

BA1360 
BA1360F 

Rtl::l:h =j';/'"j' =;:,,-:/ 5// S~HM"t.!7Jl- foT I·:; "J GND 
71J[,'.12 GND tfl:tJ 

e ~M:ll*:iE~/Absolute Maximum Ratings (Ta=25.C) 

Parameter Symbol Limits Unit 

'l!Uit~l± Vee 4.5 v 

ff'.gtfi~ pd 500 * mW 

lbf'Fi.llilllBl!I Topr -25-75 ·c 

fJi!#i.llilllBl!I Tstg -55-125 ·c 

• 'il~fl9~tt/Electrical Characteristics (Ta=2s·c, Vee =3V, V1N=130mV < L+R=90%, Pilot=10%>, fm=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

l!l\1~-15-Pif~);lt lo - 4.0 7.0 mA - Fig.11 

i?Hl/-;/3/ Sep 30 40 - dB A. :1JtH!Hft#{i'iJ'8l:': Z Fig.11 

~~~)/J(ft'$ THO - 0.3 0.8 % MONOj~.J5-, MAIN1~-% Fig.11 

A.t:l:l:1JftH~ Gv -3 0 3 dB MON01~-% Fig.11 

71' /-*Jv/~7 / .7. CB -2 0 2 dB VrN =130mV, MON01~.J5- Fig.11 

LED,o!:\:tJ I/ «Jv Vp 3 6 10 mVrms Jt1 Cl ·y ~1~-15-0)h Fig.11 

- 32 - dB f=19kHz -
df i' lJ ]71)--7 CL 

- 45 - dB f=38kHz -

A.:1J1 /l::"-:1/.7. R1N 14 20 30 kQ - -

t:l:l:1J1 /l::"-:1/.7. RouT 5.0 7.5 10.0 kQ .f§.t:l:l:1J -

ftDNm 1121 
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~ -:r· 1' ~III IC/ICs for Audio Applications 

• 111tfl9~ttdllal/Electrical Characteristic Curves 

1122 

50 

I!lllll 
r-n , H-sep L •R 

1-+-1 ;\-·- - R •L 
40 

I, 

"' 

Vcc4ov 
-VIN""130mV, MOD100% 

III 
I 

z 
0 

~ 30 I 
[12 3.0 ~ 

1-

I ± !;; 
a: 

fu 
2.5 5 

0 

"'20 
.J ill 2.0 ~ 

w " a: t-+ z 
:1 1.5 ~ 

.J. 
I 
0 

10 {H.D.mm 
MAIN 

1.0 § 

~ 
C> 
I 
1-

z 
0 

>== 

DKrlPJ 1JI MONO 

0.5 

50 100 200 500 lK 2K SK lOK 20K 
MODULATION FREQUENCY; fm (Hz) 

Fig.l ~~~;Jl1~$ -'.~fi.~~i.il1~1Mi 
1:?Hv-~3/ 

'<ii i l---+-+--+--+--t---+-+--t--+---4 

~ l---+-+--+--+--t---+-+--t--+---4 
.J 

~ t---l--+--+--'-30t---+--+--t---+--J 
w 
~ ~~/T~V/V 
!; t---l--+--+--'-25+--+--+--t---1---1 

~ l---+-+---'--t-20+--+--.~/_,__,___, 
<( 

~ ~ 15 ii 
~ J- , I\. lOt---tf-A--t--+.-°11---P.4 

~ l '- /J ~,n.:..-:::-1 
5 l l 

17.0 17.4 17,8 18.2 18.6 19.0 19,4 19.8 20.2 20.6 21.0 

FREE AUNNI NG FREQUENCY . to (KHz) 

Z=1Jiz 1J°mv 
f---1---..l+--+--I--+--+- MOD 100% 

~ 3.0 1---+-+--t--+-t--+-+--t--+--1 
1-
VJ 
6 2.51---+-+--t--+-t--+-+--t--+--1 
0 

~ 2.0 t---+-+--t--+--+--+-+--tt---t----1 

" ~ 1.51---+-+--t-"->r-+-t---+-+---..ll---l---J 

~ 1.D 1---'--+~h~.-'~.+l\-+---+--+-t---+---t 
0.51---+--+--t-~_,.+-'L>.,.._+--+-THD MAIN -+---I 

O'---'---'-----'---'--'---'--T~H"'-'jl_M~O~N~O-.____, 
0 1.0 2.0 3.0 4.0 5.0 

SUPPLY VOLTAGE: Vee (V) 

l\DHID 

BA 1360/BA 1360F 

I 
1-

5 
~ 3.0 

l-a 2.s 
0 

~ 2.0 

" a: 
~ 1.5 
.J 
<( 
t; 1.0 
I-

0.5 

50 

~o 

~ 
VJ 

30 z 
0 

>== 
<( 
a: 

~ 20 
VJ 
.J 
w 
z 
z 
<( 
I 10 
0 

Vcc~OV 
Vtf 130mV.MOft00% ·+1 --H 

··H 
IT H 

THO SUB 

WTrHo L.R 

IlJJI JI 
50 100 200 500 lK 2K 5K 10K 20K 

MODULATION FREQUENCY: fm (Ht) 

v,,-.!: 1KH;130Jv 
MOD 100% 

Sop R-:_., 

-- ~ 

fo 

,... 

>
() 
z 
w 
:0 
0 
w 
a: 
LL 

20.0 ~ 
z 

19.5 5 
a: 
w 

19.0 ~ 
LL 

18.5 

0 
0 1.0 2.0 3.0 4.0 

18.0 
5.0 

~ 
0 
:i: 
1-

z 
0 

SUPPLY VOLTAGE: Vee (V) 

Fig.4 §;iEJl!i])Jli~ F 1) 7 " 
1:?Hv-~3/ -'llt;Jll!11l:EE~tt 

~ 3.0 r----t--t--tl---+-+--+--+--1---+--l 
1-

6 2.5r----t--t--t--+-+--+--+--t---+--l 
() 

~ 2.0 r---t--t---1--+-+---+-+-f--+--l 
"' a: 
~. 1.5 r----t--+--t--+-+--+-+--1---+--l 
.J 

~· 1,0 t---t-+--1-~o--+--+-+--l-+-l---l 

0.5 l---+---t--t-'-l---l---1 H. 'J. L RJUB +-t 

0 0::-~-1~.o=-_._--:-2~.o-"---3~_0--'--4.Lo-+--...J5.o 

SUPPLY VOLTAGE: Vee (V) 
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~ 
0 
:.:: 
f-

z 
0 

~ 3.0 
0 
f
~ 2.5 
0 
0 
z 2.0 
0 
::; 
~ 1.5 
I _, 
~ 1.0 
0 
f-

0.5 

0 
0 

..... , 

50 100 

50 
Vcc=3.0V 
V1N = 1 KHz MOD 100% 

150 

;;2· L1 
40 

....d 
100 

R-L 

30 

20 

10 
SUB 

3:~AIN 
MONO 

0 
200 

SIGNAL INPUT LEVEL: V1N (mV) 

~ 

"' 
2 
0 

~ 
if. 
:Ji _, 
w 
z 
z 

" I 
0 

Fig.7 ~m;fill])&'JfD¥ - .A ;IJ~fE!IMi 
-tz1~v-:/3;., 

~ 
0 
I 
f-

2 
0 
i= 3.0 
a: 
0 

~ 2.5 
0 

~2.0 
0 
::; 
~ 1.5 
I 

:;ti.a 
f-
0 
f- 0.5 

O; -30 -20 -10 

I 
Vcc=3.0V 
V1N = 1 KHz 130mV--j 

MOD 100% 

20 .o;..: 
0 z 

to 
~· .5~ 5l 

.of:: 

THO ~ SUB:;;: 

L.R 

10 20 30 40 50 60 

19 

18 

18 

" z .sz 
2 
:0 

o"' 
·~ 

a: 
u. 

A~ABIENT TEMPERATURE Ta (C) 

ftDHm 

~ 
0 
I 
f-

z 
0 
i= 

3.0 a: 
0 
f-
U) 

2.5 0 

" z 2.0 0 
::; 
a: 

"' 1.5 
I _, 
" 1.0 f-
0 
f-

0.5 

_, 
~ 10 

t; 8 
n. 
~ 
f-
0 _, 
a: 4 

BA 1360/BA 1360F 

Vcc=3.0V 
r V1N =lKHz 130mV 

MOD 100% Sep. 

~ ......- L"l-

P" ~t0 _r~ 

50 

40 

30 

~ 

" "' z 
0 
i= 

~ 
20 ~ 

10 

w 
z z 
" I 
0 

~.'10NO 
-30 -20 -10 10 20 30 40 50 60 ° 

AMBIENT TEMPERATURE Ta (C) 

fig.8 ~m;fill]),&'1[$ -Jj§JlliJi!ill!lif•ti 
-tznv-:/3/ 

Jcc~3 1 ov 

LED ON -
-- LED OFF 

-30 -20 -10 10 20 30 40 50 60 

AMBIENT TEMPERATURE: Ta ( C) 
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e illl.l:i'.1§11&~/Test Circuit 

SkO 

:;:;;: lOOOpF 

" h 
,\ 

'~ 

lµF 

lOµF 

+ 
A'fJ2 

4.lµF 

A 

lOKO 

BA 1360/BA 1360F 

0.047µF 

14 

15 

l 
Vcc=3.0V 

~--+----+-++_.__.__.. _ __. ________ _J 

ii( 1) izlii\Si'.!l!l!l:ll\ ldil!l!IOJL: I: 
( 2) ;i::ro-J"::i /7'/'if 'l'iil!l!IOJL: I:: 

Fig.11 

OUT 

BA1360 

0 

0 

voe 

)1(1) ::l/7'/'if:F 
(2) lU1i. : n 

Fig.12 :t•J:,, HUx7'- ~'7-71?1! 
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~ -7 -1 ~ RJ IC/ICs for Audio Applications BA 1360/BA 1360F 

0 

g ... 
l-1 

• *#tt$i.<7)mlljij 
(1) .A.1J:fJ ·;1 /1) :.-?::i /7/-if (4, 6pin) 

~iJ.llMt:l:l 1J c, BA1360H6.g.9.Qt.:~<7)::i/7/-if1'9 o 

ttili!1ifW:1.o-3.3 µ F1', ;:.<7)fiitf1Jq~ \,' cflt~-tz1'l'v

:;, 3 / f.f~{t ~. ;k~ 1,' cl!J1'F#.i.1f~'.lE9.Q;!:1'':Pifrait.Jf 

iJ> tJ>I) * 9 0 

(2) t:l:l1J ::i /-7'/-if (9, 11 pin) 

R,L<7)~t:l:l1J<7)~jiijf.[.t:f'fUti*L~ Vn,;1:9 (7.5kQ Typ.)o 

::i / 7/-if ,t, 71 I/77' :;,;iJij1'flti!f!fii lt0.0068 µ F""(' 

9o 

(3) -tz;'l'i,,-:;,3;.,::i:.- t-CJ-Jvt!.ttt(4, 6pin) 

A. 1J5kQ <7);f-' 1J .:i. -1' c 1000pF<7) ::i / 7/-if ,;: J: -:J "l-if 

:i~IDlllv-"'·Ji.--71 ;.,fi§c ~. ;1.1 :.-~IDl\lv-"'·Ji.--71 :.-c 

~~9?>;:.c1'~-tzl'l'v-:;, 3 :.-11~·~~':'.i ti?> J:? ':t.t "'.) z 
\,\;j:9o 

(4) Cl-/'\'.A 71 Ji.-9 (1-3pin) 

7 I-.A'77? 9 21'~t:l:l~tLf.:l'\'1 ci ·;1 H~·-%v«Jvf 

-Sfat9.Qt.:~<7):J/7/"if1'9o flti!i!fiilt, 0.47-2.2µF 

1'9o ~tiftfflti!f!~;J:91Jf, B ~. :fjtift<7):J/7/"if 

f sfi!1, '<7) c 8 ,t, IJ - ?~JM<7)~'f.i:\, '77 Ji.-:;, ::i;., f tlti!i! 

~;1:9 o ;:.<7)fii1J>'1J,~1,'c:k.A.1J<7)i:.l 5Jvf~-%'\!>.l 1 .A' 

f.i: C,;:J: IJ, ~#.i.:l'J9 .Q ;:_ C tJf,1[>1) ;1:9 o ~';:;k 8 \,' C, 

i: .I 5 Ji.-- .AT v ::t <7)-flj:fl t:> I) Pifrai iJfi/i < f.i: I) ;!: 9 o 

G-+--f--Nv-<>-__·o--/ 

>;:==============~ ~ g 

(5) Jv-771 Ji.-9 (12-14pin) 

PLL<7) Cl - /'I' A 7 1 )v 9 >H10x ~ l \,' * 9 0 tlti!i!fii 'j: 

0.22µF(::, 0.47µf-1k01'9 0 ;:.<7)71J1'91':'ft'77-

t' v;., V- t.J>'~1t ~ * 9<7) 1', ~51! ~ti?> c 8 't, +'3-~W 
~l ( f;:~\,\o 

(6) VCO CR-* ·;1 t- '7 - 7 (13pin) 

VCO,t, IC.!l!f*1', -100ppm/°C<7)~1Ufi~f:fj~"l\,' 

;!:9<7)1', ;:.tLHilifl9.Q J:? t.i:CRf*:lE ~t.i:LttL,;l'.'f.i: 

IJ ;!:it/v 0 :J /7/-if,j:, .A'f-CJ-Jv:J/7/-iff, f!.{;tJi 

~. *~•~mttffi!ffl9.Q;:.c1'88~M~1'8*9o 

flt~fii,t, :J/j-'/-iff.J>'1000pF, t!.ttt,t10k0, 5kQ 

;j{ I) .1 -1' 1' 9 0 

e 1Eli&m~<7)iltljij ( 7 O ·;1 ? ~ 17'? 5 1' f i$:~) 

(1) PLL 

7I-.A'7'7791, DC7'/7, VCO, '3'~$(38kHz, 

19kHz) ';: J: -:J T ffltpJG ~ tL T \,' * 9 o 4pin iJ' ':'.> A 1J ~ tL t.: 

::i ;.,;J;'·> ·;1 H~-%<7)1'1'1 o ·;1 H~-%,:!Rlltl.19 ?> J:? ':11.Ji'F 

~;J:9o 

(2) 1'1'1 o ·;1 H~-%~t:1:1$ 

7I-7:77711 2 ,t, 1'1'1 o ·;1 H~-%<7) v«Jv,:/it Gt.: 

~-~ffff'-~fl-~t:l:l1J~;J:9o~~l, -'.lE~~A1J 

ftDNrn 1125 
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:;;J--:r· ~ :;;J-JJJ IC/ICs for Audio Applications BA 1360/BA 1360F 

E: tL f.: t ~ I- 1) :ff ~:ffib1'F (.,, AT v~ A 1' ·y 7 t:ON 

(.,, 38kHzA1' ·y7/1'1a~t:T':::i-1f-".A.1J (.,*To 

PLLl;l:, Cl •y ?~r1JH•19kHz, fa~l;l:, .A1JH1' Cl ·y Ha 

~l:M VC90°1.iiffil: ~ .Q J: ·?t.1:~p.ijiSHM.SX 1.,, ~ffit:l:I 

:t.J t: 7 I - A"TT? -9 2 "* • 1 t:1:1 vr ~' * T 0 

(3) 7':::i-1f 

'E.J7Jv~l!BC'l;t, .A1Jfa~t:R,Lt:fO)**tl:l1J 1.,* 

ToATv*::Z.1'77-dih~T.Qt, .A1J:::i/;j{97l-m 

~t:, Rt Lt:~ .. (.,, tl:l1J (.,*To 

(4) ~.:z.-" 

1 Op int: mt mE~l.3:: t: tm ;{_ .Q ;: t t: J: I) ' VCO~:l.i~ LI:., ~i 

ftiiJ'E./ 7Jvibf'Ft:rr? t.:~O)IEJ~'t'To 

(5) ;f-JvT-9v=¥ .:z. i...---9 

l*JgB~~1t111.3:: t: mP.lt (.,, *IEl~-"~~1t7i:l.3:: t: f:lt~ (., -r 
~'*To 

• flJlt.J:.O))i:• 

(1) LED#.i.:trv«Jv 

BA13601;!:, .A:t.J AT v *1a~O)t't1 Cl •y Ha~ (19kHz) 

vA:'Jvd:k ~ < ~.Qt, E!ibB<Jl:-t .15Jvibf'F:fJ'6 ::Z. T v 

~ibf'F-"-l~.Hlt.>•J, ATV~~ff-5//:ff#.i.:tJl.,*To;: 

O)'E .I 7 Jl.-ibf'F:fJ' 6, AT v ~ib1'F-"WW!t.> .Q#,i.O).A,1Jt-t 

1 Cl ·y Ha~t: 7 / :1#.i.:trv«Jv t ~'~' * T 0 BA13600) 

5 /:1#.i.:trv«Jvl;l:, 6mV(Typ.) 't'T o 

(2) *-7'1 *tl:l1Jtl.3:: 
BA13601;!:, t:l:l1J7i:l.3:::1JfQdB (Typ.) 1: ~ .Q J:? l:~~t I., "t 

iii •a TO)'t', .Atl:l 1J0)1i/3:: vA:'JvCJ A tJf:'.P~ <, .A:t.J v 

«Jv:fJf1J'E: <TT# *To 

(3) 10pinl:J:.Q~~~li:., ~ffiiJ'E.J 7Jvfbf'F 

BA13601;!:, 10pint: 1V(Typ.)P •. Ll:I: (., *T t, ICl*J$0) 

~ :i.-T 1/1'1El~tJfON1.,, vco~~~.tl, ~iffilJ-t.17 

Jvibf'Ft~•l*To ~jffi1J'E./5Jvfbf'Ftl;J:, .A1JO)t't1'CJ 

·y Ha~l:OOf~~<. 'E.17Jv~lm't'tl:l1Jl.,*T 0 10pin 

t:001Dcl: (., * T t ~ .:z. -T 1/1'1El~l;J:OFF (.,, .A1J J't 

1'CJ·;1 Ha~l:J:•J-t.J7Jv-ATv*t:tl.JW!;{_.Q~-" 

ib1'Ft ~ IJ*To 
(4) LED!mfhYi/iT- (16pin) 

BA136Q:fJfAT v~ib1'FP~l:ON (., * T 0 16pin0)7i;)ilEl~ib 

~~1Jl;t, 7mA(Max.) 't'To flffl~l:t;tmi91H~tli::fJf~,Jn 

~ IJ * T :IJf, li~4mAfillmE tL .Q J:? 1:~~tli:fifi t: ~~ "'(' 

<t.:E:~'o 

(5) BA1360t BA1360F t 't' I;!:, l"i·y 'T- 9:fJ~·rt~ .Qt.:~, 

Yi/iT-~ii'.:fJfJt~ IJ *To .:'f~Jf.11:~ (.,"'('I;!: .:')i;i; < t.= E: ~ 'o 
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:;t-7'· 1' :;t ID IC/ICs fo~ Audio Applications BA1362F 

BA1362F 1.5V FM A.7"v'1"-Y Jll77"v?if 
1.5V FM Stereo Multiplexer 

BA1362F~, 1.5V1z ·;1 H:::~<j-Jit [;f.:PLL']j~l:::J: .Q FMA 

7 v :t'l' JL-77"v? it1C7!T o 

A.1Jra~1:::~m.i [;f.:19kHz;&'C138kHzO)fa~Hl=IJ !±IT 

PLLl!il!&, A.1Jf~~cp0)19kHzH1' IJ ·;1 t-f~~O);fij"1!fil~ 

l±IT.Q~Wl~~l!ila A.1JFa~IA1'~7-/~ti~~J:ij 

~:67--11 /'*-JL-1:::-SHt.Qfl~l!il!&IJ• ;-JiJG~ ti. Z\.':l;To 

C:O)ft!!, A7v:tFa~l't/ 7M~~l:::T.Q~flll]'t/ 7JL

l!ilr&~; AT v:t~jf-)f.ILED ~71' l~l!ill!l~il Vt"\.' 

:!;To 

The BA1362F is a PLL system FM stereo multiplexer IC 
usable for 1.5V set. 

•M• 
1) ilUi~ttl:::~n T~' .Q (1.0V:I; 7! AT v :tibf'F, 0.9 V 

:I; 7!-'t / 7 JL-iJJf'FtfRJfjgo tft~IJJf'F~J±1.0-2.5V)0 

~A.1J$0)~-~J:ij, *#~~~at;7!A.1±11J~~I 

+2.5dBJl.~OdBl:::iQ:S!!t.fRJfj~o 

3) VCO.A I- ·;1 /yl/frtl~ltT .ti I}, AMtif'FllijO)~ - 1-1 

~l.1:.7!~ .Qo 

4) -tz1~v-~3/::::J/ l-1J-JL-IA.1J$0)/\1'7.l·;11-7! 

fT?T~'.Qo 

5) 7 1 I/ 7 7' ~A I ~bl> .Q l±l 1Jt!ttt I~-[; T ~' .Q 

(RouT~5k0)0 

6) A 7 v :t~jf-)f.ILED 1'"71' J( I~-[; T ~' .Q o 

7) 1.5V FM/AM IF~A7.41C BA4230AFt J: < il*T.Q 0 

•JDJt 
1.5V"-·;1 ~;J;/Hi-FiA7-v:t 

• ~~-tlillil/Dimensions (Unit: mm) 

10.0±0.3 

.-------016 15 14 13 12 11 10 9 

rril'"'!~ 
0 1 01 
+11 ti' 

~l:i 0 
-'-----

-'-----, 2 3 4 5· 6 7 8 

-:_i__ 
~ ~-'-'c.fiir,;;;;w:;;;n;;::;;n;;;:;;;;n;::;;n;;n;;;;:;;;n::ln 
...: 1~.--i i- -11.-

0 1.27±0.2 0.4±0.1 

•Features 

1) Superb in the reduced power characteristics (stereo 
operation down to 1.0V, and monaural operation down 
to 0.9V. Recommended working voltage 1.0V-2.5V). 

2) Output gain can be varied to +2.5d8 or OdB by input 
connection wiring, without using external components. 

3) Provided with a VCO stop terminal that prevents beat 
at the AM operation. 

4) Separation is controlled by high-cut of the input unit. 
5) Built-in output resistor that decides de-emphasis 

(RouT~5kO). 

6) Built-in LED driver for stereo display. 
7) Well matched to the BA4230F (1.5V FM/AM-IF system 

IC). 

• Applications 

1.5V headphone Hi-Fi stereo players 

ftDNID 1127 
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:;if"-7-< :;if" Jf!I IC/ICs for Audio Applications BA1362F 

• MMll*~~/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

'ililllitl± Vee 3.0 v 

il!F~ttl9<: pd 500* mW 

i111'Fi.ll.JUUll Topr -25-75 'C 

f*:(.fi.IJl&ll.ll Tstg -55-125 'C 

• :tlH!llJiUl:-f!l:/Recommended Operating Condition (Ta=25t) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.0 1.25 2.5 v 

• Ofl'.J~Electrical Characteristics (Ta=25't, Vcc=1.25V, f=1kHz, ViN=100mV, L+R=90%, Pilot=10%) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

lHi~llijltiif lo 1.6 4 6.2 mA -
1?Hv-~3/ Sep 30 35 - dB .A :hfit:tlHiliiE 

:i:~il\lilll~$ THO - 0.3 0.8 % MAINfg~ 

7 i' /*Jt-1~7;.... A CB -2 0 2 dB MONOf~~ 

LED.1;l<JJvl'\Jt.. VP 2.5 4.5 7.0 mVrms PILOTf~~O)# 

LEDt:AT IJ ~A Hys - 4.3 9.5 dB -
A:tJgtj; R1N 4.5 8.2 12.0 kQ Spin, 6pin~M 

1:1:1:ngtt RouT 3.6 5.1 6.6 kQ -
.Al:l:l:tJ;fljf"' Gv - 2.5 - dB -
fi·IH<J"~IUHI: SIN - 68 - dB -
:\'i'°1'7i'v/~ CR - ±3 - % MAINfa~ 

~jftilJ'E' / 7 Jt-i111'F~J± Vep12 - OPEN - - tt:l1!!1:-c~fti1JIW~ 

VCO A I- ·:; 7'•1± Vveo 14 - 0.9 - v -
1~1 CJ·:; Hiillll:l:l:h~f-. Ip - 5 - mA -
~l~Mliit 

f-F~.A:h vl'\Jt.. V1N 150 - - mV THD=6% 

1128 RDNIR 



~ -7 '( ~ .m IC/ICs for Audio Applications 

• illg~1811&181/Test Circuit 

e JitiJfifJIJ/Application Example 

0.01 µF ;i:;: 

FM ANT RF 

76-lOBMHz 

AM ANT 

2 6 9 3 4 
l FM FRONT END l l 

BA4408F 

7. 13 14 

osc 

! 100k!l 

lOOk!l 

Fig.1 

6 2 1 
FM AM IF 
BA4230AF 

11 17 +lOµF 

13 

1000pF 

I 

BA1362F 

FM 
AM 

0.47µF 
+ 

1 k!l 
+ 

0.22 
'µF 

51213'1 10 9 
FM MPX 

6 BA1362F 

. .,,, i (~ 

VLED 

1.5V 

270(1 

~15 
4.7 µF 

+ L 
;J;_ O.OlµF 

4.7µF 
16 + R 

B LC 

;i:;:~ 
0 

lflOpF 5pF 

1-~'VW~~~~~~~~~=-c=---~~~~~~ fo CHECK 

• lllfl:G.lll'I 
(1) PLLIBI~ 

PLLIBI~ l' Ii, :::i;.... ;f- ;:;· ·;1 H~-%1:~ :!: :tL 7-> 19kHZ1°f 1 

Cl ·;1 H~-%C:fiS'JM ~f.:19kHzhHf38kHzH'PJ, fiS'JWl~iBl 

a~A~v*~~m-%c~z•ffl~:l:To 

IBl~O)ffti;Xt;t, 1.iiffi.l:l:flfi:, ci -HA 71' Ji-11, vcoa 
~1/21t~fi:(;:J: IJ MIBll&tfft!OC ~ n':l:T 0 9pin-10pin 

raiO)CR71' Jl-11 (;:J: IJ ::\'- i'1 /7- i'1 v/ :;.itJ>'~'.JE:~ :tt, 
11pin-GNDraiO)CR!l!'.lUtl: cl: IJ Cl'/ 7 v;....:; C:VCO 

O)fot~:JE: ~:!:To 

Fig.2 

RDNrn 

T,:AM OSC 4177-216(SUMIDA) CF,,CF2:FM SFE10.7MA5(MURATA) 
T,:AM IFT 4175-352(SUMIDA) CF3 :AM PFB455J (MURATA) 
T 3 :FM DET 4176-303(SUMIDA) 

AT v ;tjJ.;Jll@H: 

!Sll!M;iiilil9l~ 

Fig.3 
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~ -7 ~ ~ Jti IC/ICs for Audio Applications BA1362F 

(2) ~M~5Bi:181~ 
:::i/;f-V·;1 H~~i:fiO)H1i:l·;1 H~~(19kHz) tPLL181ifflr 

1'f'l=G nt.:19kHzO)f~~HHl'l.l:t~~'::J: IJ l<iHIJl~)Bi:HT 

~', 1'\'1i::J·;1 H~~O):fi1!i~~tf:lt.,*To 

7 1 JV:$1':: J: IJ ~)ft~ ti t.:~)Bi:tf:l 1:J ,;:: J: IJ LED f:' 71 J\ 

iH1~Ui11181i3 ~ON/OFF I..,* T 0 3pin-4pinr .. i0) :::i / :p 
:...--ttO)'fii ~~ .t 9 t, .7.-7" i...- ::t 1"E.1711-0)Witx~r .. i1:it· 

~ftl.,*To 

Fig.4 

(3) A 7 v ;;t ~~181ifflr 
AT v ;;t~ID1']181ifflrli, A 1·;17 / ?n~':: J: IJ ~)Bi:~ 

38kHZ1':::J /;f-V '/ H~~~ L7 '\" /*)[, R 7 '\" ;...-.::juv':: 

Wit.t, AT v;;t~IDl'J~ff~' *To 

:::J/;f-V~t-•~~. ~~O)c~ij1'To 

C (t) =(L+R) + (L-R) coswt+pcos ~ 
2 

w: -tt7'f~~:fli~)Bi:~ 
p : H 1 i:i ·;1 H~~:!mili 

wt=2nn C (t}=(L+Rl+ (L-R}=2L 

wt=(2n+1)n C (t}=(L+R)-(L-R)=2R 

* t.: t±l :t:J 1 / t: -11' /A Ii' 5 k Q 1:: ~:it vr &> I) '15 (16) 

pin-GNor .. i,:::::i :...-7:...--tt~~~ 1..,, 71I/7 7' :.-.::<.181 

ifflrHft!OC t., *To 

Fig.6 

r------, 15 

::i :.-*::;' 1-fo~ c (t)! .~WllUJlWEiJ& ::i: o LOUT 
-J 38kH ", -,- O.OlµF 

: ~ROUT 
L-----J 16 ;J; 0.0lµF 

Fig.5 

(4) '1: .1 7 Jv181ifflr 

A 7 v ;;t I "E .I 7 JvO)Wit .t Ii, I '\'1 i:i ·;1 H~ ~O)* ~ ~ 

1:: J: -::i T Wit :b .Q 13 ibt .I 7 Jvi!Jf'I= t, 12, 13, 14pin ~ 

llillf.ilJT .Q;:. t -r:·Wit:b9~§lt1J'l: .17Jvl!Jf'I=t1J'f.11> •J *To 

1) 13 ih"E .1 7 ;i,i!Jf'I= 

:::i:...-;FV·;1 H~~i:p1::1t**1..Q1'\'1i:J·;1 H~~O)*~~':: 

J: IJ AT v;;t I "E.l 7Jv0)13i!JWit.t~fi'~'*To Z.O)l;l] 

it X '::Ii, I:: A 7 1) :_,A 1Jf~lt T .11> IJ, ihf'l=O)~:it ~ 11il-::i 

T~'*T o 

2) ~l:till"E .1 7 ;i,l!Jf'I= 

12pin~ ;;t- :1/ ':: T .Q Ul:tilJ"E .I 7 Jv t f.i:' IJ, GND':: :1 

JHi rJ :...- T 9 t ~HH .1 7Jv1J'fMi!* t., * To 14pin ~ V cc 

':: :1Jv7' '/ :1'9 .Q t VCOO)~:!m 1Jf A t- ·;1 :1 I..,, ;;t - :1;..., 

'9.QtVCOA l-·;1:1~Mil*L,*'9 0 13pin~Vcd:::1Jv 

7' ·;1 :1'9 .Q t~l:fil]"E .I 7Jv tVCO.::<. t- ·;1 :1~ fi1l'l~'::fj'~ ', 

;;t- :1:...-1:: T 9 t 3tt::Mll* t., *To 

;<rv~Lit • 
'f/ 711- , 

' 
4.5 

/\-( [J '/ f--j~.j}V/'\'Jl-(rnVI 

1ooopFT1 
9. lk!l 

--YVV---

0.01 l 1 0.22µFJ,. J..0.47µF 

µF T T O.OlµF 'I+. "f+- -~ 
----'VVY- / \ 5k!l 

IBA1362FI ;k!l 

lOµFt • • 

I 
I 

+.,J,.. I 
"f'" lOµF 

Fig.7 

lOOOpF 

-11--
- -'\/\f\r- - - -14- -
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*-7 --r * .m IC/ICs for Audio Applications 

• •tt89 .. 1!dHl/Electrical Characteristic Curves 

12~----------~-~ 

10 l----+-----l---1---+----+----I 

~ a s1---+---+----1--+i.----.... \-:::;;;;o~...., 
lz I __,..... 
~ 41---+-----+----.,...~.r---l---+----1-----+ 
~ r 
5 

0.5 1 ·1.5 2 2.5 
SUPPLY VOLTAGE: Vee (V) 

50 
ve°J=1.25V 
f=lkHz 

40 
~ 
f-R'-L 

10 

50 100 150 200 250 

INPUT VOLTAGE: V1N (mV) 

Fig.10 i!J~v-'.:t 3 :..--.A.1J".llH#tt 

50 
~v 

V1•=100mV-

40 

L-Rft 

~ y 

10 

0 0 20 50 100 200 500 lk 2k 5k 10k 

FREQUENCY: f (Hz) 

Fig.12 i!J~v-'.:t3/-Ji!ilillilt!l#tt 

ftBNrn 

BA1362F 

! 

250 
Vee=1.25V 
f=lkHz 

2001----+~--1--_,,c,;._ __ +-------' 

j 1001-----+----Jt.~--+---I----+ 
~ 
~ 
~·1001-----+-.l.'--+----+---I-----' 

i 
50 100 150 200 250 

INPUT VOLTAGE: VIN (mV) 

Fig.9 t:ll1J~l.I:-.A.1J"olil±Mtt 

so-----------v-J-=-100-mV

t=lkHz 

501----+---+----I---+---+-----' 

101---~-----+-----I---+---+-----' 

0o 0.5 1 1.5 2 2.5 
SUPPLY VOLTAGE: Vee (V) 

00,.-------~------~ 
Vee=1.25V 
VIN=lOOmV 

50t---+---+--l---+----'-'f=~l~kH~z~~ 

., .-h.. 

140~~~ '\ 
~ 30t---R-L - """' 

~ . \ 
~ 20r---+---+--l---+---+----I 

lOt----+----+----1--+---+----+ 

350-~--~-~--~o--~'----~50--7L5---'100 
AMBIENT TEMPERj\TURE: Ta ('C) 
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~ 
0 
:i: .... 
:Z 
0 
;::: 
a: 

~ 
Q 

i!'5 
:ii 
a: 
:;! 
...J 

!'.:! g 

1132 

2.5'~-------------~ 

0 50 100 150 

INPUT VOLTAGE: V1N (mV} 

Vcc=1.25V 
f=lkHz 

200 250 

Fig.14 :i:i!i~ilU~lfl- .A.:tJtJH~tt 

~Jw.25v 
V.•=lOOmV 

1.5 

-0.5 

/ 
0 

0 20 50 100 200 500 lk 21< 5k lOk 

FREQUENCY: f (Hz) 

Fig.16 :i:i!iilllill~lfi-l!li!Htimtt 

100 
v°Ic=1.25V 

I I 
] 

90 

80 

j l Ii 
ll ~ ~ 

~ I\ 7 ) 
+-- 'C 1:7 / 

20 

10 

0!14 15 16 17 18 19 20 21 22 23 24 

FREE RUNNING FREQUENCY : to (kHz) 

Fig.18 ~"1':17-\'v/:/, 

C7~v/:/-7V-~/J!j~ftimtt 

RDNIR 

~ 0 2.5 

iE 
z 

BA1362F 

V1•=100mV 
f=lkHz 

r 0 1.51----+----+---1----1---1---...J 
Q 

I 1 

~ g 0.5 

0 0 0.5 1.5 2.5 

SUPPLY VOLTAGE: Vee (V) 

Fig.15 :i:iii'i~ii~lfl-"iltiliHIU±imtt 

Vee=1.25V 
V1N=lOOmV 

~ 2.5 ,_ ___ __,,__ _ _._ _ __,_~f-=°"'lk=H=-z -

0 

iE 
~ 2 
;::: 

~ 15 1.5 ,_ ___ __,,___......_ _ __, __ ...._ _ _.. 

Q 
z 
0 

~1 
<I 
:i: 

...J g 0.51-----P-...=-l--:..,,.--l-_.::::==l'....,,.~.l---1 

.... 

0 
-50 - -25 0 25 50 75 100 

30 

25 

! § 20 

~ 

f 5 

3 10 
ii: 

AMBIENT TEMPERATURE: Ta ("C) 

Fig.17 :i:iii~ii~lfl-J!llllli.1.llimtt 

Vcc=1.2SV 

LEO ON 

rooF 

~50 -20 0 25 50 ~ 
AMBIENT TEMPERATURE: Ta ("C) 
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BA1440 
BA1441 

FM/AM-IF ~A7-A+FM ATV'1°~Jlrr7°v?-tt 
FM/ AM-IF System+FM Stereo Multiplexer 

BA1440/BA1441 l;l:, FM l±l t.J 0) S * !f.l'ttfJ~'~q ~I: tr: 

9 J:? l:~~t~ tit.: AM/FM .A7 v;t IF~ .A7L.Jll IC 

""C'9o FM $1;J:~j}J~ IF 7' / 7"@J!!, 1!!1i~fl~? ~ - I'' 

77 i'~)Ill@ll!.&V'.A7 v;t MPX IBIJ!!J: fJmP.li~ ti(\,\ 

*90 
AM llBl;J:f.iJ$~:1ilEIJ!!, 5f·;f1i,1{7 /.A~~ =\'--lf@ll!, IF 

7' / 7"1Elll!, ~jlll@ll!.&lf AGC IEIK~J: fJ mioc ~;ft T ~' * 
9o 

BA1440/BA1441 are IC for the AM I FM stereo IF sys
tem, designed so that S characteristics of the FM out
put are reversed. 

• M:ft 
1) AM 7 .:i -7, FM IF, ~)Ill, MPX € 1 7 "J 7"1.'mP.Ji 

(.,'"(~\.Qo 

2) AM IFT fJ">f.t( 1!!1i~fl11:L,l\.'9o 

3) FM ~j!ll0)~~1Ui€ iz 7 ~ ·:;? T 1 A? I)~::;..- 111: 

J: fJ1!!1i~fl11: (.,(\,\.Qo 

4) AM O)®~Jl€_t!f9t.:6f.>0)1itf!"Cl-:h ·:; 1-IEIJ!!€1*.1 

:ftl.,'"(~\.Qo 

5) ~Jll~;ft.Q AFC@l!~l:J;tt;T, FM~)Illl:f:lt.JO)S* 

~~tt€ .iE~O) 2 ~Hfi:fJ' 6i~U.RiiJ~go BA1440 l;J:~ S * 

(_t00~7Cl5f1/)~, BM4~U.iES*(~00~7 

a JJ' 1:,..) 1:Mlito 
6) AM ~l;J: MPX 0) VCO €w;ll:. t.,, :if'~l!i~Hnll:. L, T 

~ \.Qo 

7) J"i":; 'r- -;:i'l;J:, DIP18pin ( IJ - 1"7 ~ - ~ /-1) O)tj\ 

~\,'&, fJ, iz ·:; j-0)1j\~fl:l:~;flj 0 

•Features 

1) AM tuner, FM IF, detector and MPX are integrated 
in 1 chip. 

2) Non-adjusting device without AM IFT 
3) Non adjusting phase shifter of FM detection is real

ized using a ceramic discriminator. 
4) A sound low-cut circuit is built in for increasing the 

fidelity of AM. 
5) Normal or reverse S characteristics in FM detection 

output are selectable according to AFC circuit in 
use. 

• *m-t~~/Dimensions (Unit : mm) 

22.9±0.3 

012. ~7.6±0.3 
0 0 "' 
ti 0 "' 

"'l.O T"" o+I · "! o "! ,. ... n-il; ~ o.s±o.1 

61 1 ' 2.54±0.3 I I .. . I 
~ 20.32±0.3 ~ 

BA1440 and BA1441 provide reverse S (upper het
rodyne) and normal S (lower hetrodyne), respec
tively. 

6) VCO of MPX is stopped in AM, to prevent unneces
sary radiation. 

7) With a small package of DIP18pin (lead forming), 
your set is made smaller. 

e JIH~ 
7~;t:t.7-tz·:;" 

• Application 

Radio cassette recorders. 
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• ·j' CJ ·:; ? ~/Block Diagram 

AM OSe AM IN RF GND AM IF IN PLL FIL AF GND 

FM IF IN MPX IN L OUT: R OUT· LED FIL LED 

• t@j<flt::A:::iE~/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits Unit 

~lw.'.tEE Vee LS v 
ff'.gfi\i~ pd 550* mV 

IJ.Jf'l'i.!Ul~llJJ Topr -25-+75 ·c 
fJH.J'.~Jt~llJJ Tstg -ss-+12s ·c I 

• :!1t~l1Jfl:litd4./Recommended Operating Conditions (Ta = 25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 3.5 6 7 v 

RD Nm 1135 
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• DC TfHit~~f.!/DC Electrical Characteristics (Ta = 25°C, VCC = 6V) 

~ * 1~ 
Parameter Symbol Unit 

FM AM 

1 1::·/ V1 6 6 v 
21::°/ V2 6 6 v 

31::°/ V3 4.4 4.8 v 
41::°/ V4 1.2 1.2 v 
51::°/ V5 2.1 2.1 v 
61::°/ V6 2.0 2.0 v 

71::°/ V7 2.0 2.0 v 
s 1::·/ VB 2.1 0.6 v 
91::°/ V9 5.9 0 v 
10 !::°/ V10 0 0 v 

11 !::°/ V11 0.7 0 v 
121::0 / V12 2.1 2.1 v 
131::°/ V13 0 0.7 v 
141::°/ V14 6 6 v 

151::°/ V15 0 0 v 
161::0 / V16 0 1.1 v 
171::°/ V17 5.3 6 v 

181::°/ V18 5.3 6 v 

• AC -~~~f.!/ AC Electrical Characteristics (Ta = 2s·c, Vee = 6V) 

(
FM: f1N = 10.7MHz, V1N = 100dB µV, 6f = ± 22.5kHz, fm = 1kHz) 

AM: f1N = 1000kHz, V1N = 74dB µV, Moc:1=30%, fm = 1kHz 

Parameter Symbol Min. Typ. Max. Unit 

ft1~~Pitll!IR!~mt IA 5.0 11.0 25.0 mA 

~iJJil±\:h Vo 74 105 147 mVrms 

F ~$ THD - 0.3 1.5 % 

1~~MRIHHI: S/N 64 71 - dB 

M 1);: "'JT1 /?~If. LIM 45 49 53 dBµV 

7-V /;;jtJHzHv-;,, =i / Sep 21 33 - dB 

H1'a·'J I- ON@Jf. VoN 1.1 2.5 4.0 kHzdev 

ftf~~Pil'll!li31imt IA 5.0 12.0 25.0 mA 

~)JJil±\:h Vo 63 90 126 mVrms 

A ~$1 THD1 - 1.2 3.6 % 

~$2 THD2 - 2.0 - % 

M f~~:MmHHI: S/N 39 44 - dB 

iii*@lf. MS - 8 - dBµV 

j;ffl@lt as 23 27 32 dBµV 

1136 RDNfR 
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Conditions 

Vo= -3dB 

Mod=.80% 

Vo= 10mVrms 

S/N = 20dB 
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• iJlg~IE]l&/Test Circuit 

o.022µFT 

AM IN6 

234 567 89 

IO.OlµF 

FM IN 

Fig. 1 

RDNm 

BA 1440/BA 1441 

FREQUENCY 

COUNT OR 

SW, 
on 

AUDIO 

ANAILYZER 
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• lbfl:i!tlJ.I 
(1) FM IF 7"/:1 

FM IF 7"/1'U~ilJlmli.i7"/:1-NMJilG~ tL l"'-'*To * 
J" / :11<1: :::J /'r/-lf l:::J:: I), DC :;I] ·;i I-~ tL 1'"1. '{>f.: c\1), 

ftl*<T.>J::? "Id.If.{ H.A:::J /'71/-lf l<l:~~l:::fd.? Tl.'*T o 

;: <T.>Ji.i<T.>flJmu~ 40dB if> I)* T 0 J...jJ{;.,. 1:::-11/ A I;!: 

330 01'-1! 7 2:. '/? 71' Jld1':::Ul*61' ~ * 9 0 

Fig. 2 

(2) FM~)J.tl§]~ 

FM ~~IBIMl<I:? :t- 1"77i7~51.tn~1'Uflilt~ tL Tl.'* 

To 

10.7MHz <T.>8ffifiU11l~!l11:;€ ~.gt.: c\1)-1! 7 2:. ·;i? 71' 

A ? •J 2:. * -~ € ~ffl 1J z 'f:iLffi € 1' .;, 1J n' * To 

(3) AM RF 7" / :1181M 

AM RF J" / 1'1<1: SW$* 1' €~ .t 1'" :;I] Air- l"tl*'l\,:::J:: 

9 ~1117" / :11.'mlilt ~ tL 1'" 1.' *To RF An U ANT :::J { 

JI-€ Ji iJ 1'" Vee J:: IJ /~ { J" A tf~nn I)* T 0 i:j:l~,W;IJ>.;, 

%1~.Wl:::;IJ''t1'" RF J"/:11::: AGC € f.»,tTl.'*To ;:O) 

~<T.>~mu~1~s1', A.n-r;.,.i::-11;.,.-Au~~ko 

1'To 

Fig. 3 

(4) AM 2:. ::\'-lflBIM 

AM 2:. ::\'-lflBIMl<I: 11:1 Jl-1~7 >Am! 2:. ::\'-lf 1'tftlilt ~ tL Tl.' 

* To 2:. ::\' -lf € :±1 n { / I:: - 11 / A~~ iJ T 1.' 9 t.: c\1), 

IFT tf1h~fd. < -I! 7 2:. ·;i? 71' JI-~ l:::Ul*61' ~*To 

Fig. 4 

(5) AM O-::hJl-;f~v-~IBIM 

AM ~f/i!ifil<l:~llJ;IJ> 6 fd.{>jE~)1AJl--/;IJ> i:,mJilG~ tL Tl.' 

*90 SW$*1'<1.>~ii€~Jj:IJZ ALC €mtn'*To 

--~---Vee 

Fig. 5 

(6) AM IF J" / :1 

AM IFJ"/:1U~lll=~J"/:11'mlilG~tLTl.'*To * 
7" >:1U :::J /'71/-lfl:::J:: IJ DC :;I] ·;i I-~ tL Tl.'9 f.:c\1), 

ftl*<T.>J::? fd-1<-r 1'fA ::::i ;.,.7;.,.-lf1<1:~~1:::-fd.? n '*To 

1 Ji.i El 1::: l<I: AGC € ;IJ> Lt 1'" "'*To ;: O)~O)flJm IH~ 

42dB 1'T o J...n{ / 1:::-11/ AU 3k 01'T o 

Fig. 6 

(7) AM ~jJ.tl§IM 

AM ~)J.tiBIMl<l:f16\/]\~)Jlfl:::J:: IJ IC ~$1''2J.~*lj!~jJ.t IJT 

l.'9f.:c\1), *f'1"Lt$~€~~1::: iJTl.'*To 

(8) ~)J.t:±lnl§I~ 

~~:±lnlBl~U FM/AM€ 1~IH·I:::iJTI2:. ·;i ~ 7 :to 

1"1.':±ln iJ n \ * T 0 :±In DC l<I: ~1.2V 1'T 0 

Fig. 7 
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(9) M PX A 1:J 1 / 1::· - :$!/A t;IJ:f§U IEJ~ 

FM/AM t;IJ~*-P~I.:::: MPX ([)1 /!::"-:$!/A ft;IJ~*- Z~' 

ET.-~W:1:JtM~([).A1:Jf~fJ~~77U/~~/ 

7/~f~ffl~Z, AM®-~f~~9~~([)-~Q-~ 

·:; 1-Hr~'ET. 

(10) MPX IEJ~ 

MPX Ii PLLl.::::J:9kT-v;f~~ffi-::i"t~'ET. PLL 7 

1Jv9 Ii 1 Yi/if-Ml.:: T 91J C'. l::"/~Hti:1:J1-'1J < ~ n' 
ET. 

• ~Httt'8fS~O)mtlJI t ~JILl:.([)it• 
(1) FM IF .A:tJY:ffif- (1 pin) 

FM IF A 1:J Ii 330 Q *([)tr 7 ~ ·:; "7 7 1 Jv 9 fJ'-~iJll!i"t" ~ 

ET. 1 pin t tr 7 ~ ·:; "7 7 1Jv9 li:iiHli~eiWZ~~ ~. 

tlt-t!ni 2pin Vcc1lK5i ~ z < tC. ~ ~ '• 

Fig. 9 

(2) FM "7 :t - F 7 7 -l'f~flU~ ( 3pin ) 

~ffi~Utr7~7"771A?U~*-?f~ffl~tT.tl 

t-IW 10pin GND ill]/\.ifr-:'5 < J:? l.::::~~,31 ~ Z < tC. ~ ~ '• 

Fig, 10 

Vee= 6V, f1N = 10.?MHz, .6. I=± 75kHz, Im= 1 kHz 

" it ~ u ~ ~ilt:±i:IJtlI(mVrmsl ~HD(%) "" 
CDA10, 7MG19-2 HEB"1f'l'Pli 300 1 

KBD-10, 7MA1 ii\-1!7 350 1.2 

FCD107MA ODO CL TDK 285 1 

FCD107MB 000 CL TDK 365 3 

T"1.ll.lf~l!.!l T: 7-1::'/'if±~l'N.>Q;: c~EiliTQo 

F: /\J~? "' 
c__, I~ + <P,u)lij1JJift:i.::lt~~T o 11 , 10.7MHz _ 30kHz 

13: 10.?MHz ± 60kHz 

15: 10.?MHz ± 90kHz 

17: 10.7MHz ± 120kHz 

2.1V 

100kO 

2kO 

Fig. 8 

tr7~7"771A?U~*-?([)~tt~J:~™-~ili 

1:J ~S:: f ~ *- -Q ;:: t b"Z ~ t T. 
(3) AM ·~71 Jv? (4, Spin) 

~~n~"t"AMq&~71~?wm•z8tT.AMq 

Spin ([).A 1:J 1 / 1:::· - :$!/A jff.:I 2k Q (FM a~ IH\J 1 OOk 

Q) tfJ:.-Qt.:~. C1 t R21.::::J:f)/\1HA71Jv$1b"m 

•z8tT. 

C1 f1j\~( ~T~9t FMP~~~Z([)trJ"v-'.:13/fJ<' 

~1t:~tT. Et.: R1 f;j:qi.A't9Z:tl.::::J:1J AM([).),Jtili 

:1:J~IJ:([)~!1W'Z ~ :!: T. C1 f ~ *-f.: t ~([)~~ttf Fig. 

12 1.::::;if- ~ :!: T. 

-40 

40 

Vcc=6V 
t,. = 1 OOOkHz 
MOD=30% 

100 200 400 

MPX 

R, 

R, C'+ 

Fig. 11 

lk 

iil 
::s 

CL 

c1l 50 

5 40 

~ 
~ 30 
CL 

~ 20 

_J 

~ 10 
z 

H 

~ 
H 

<t 
6 °40 

Vcc=6V 
f,.=10.?MHz 
LI f = ± 75kHzdev 

1 
.A!. c":'"._, 

~1µd 
t:o.47µF--I 
0.22µF _l 

1iti± 
100 200 400 1k 

MODULATION FREQUENCY 

: Im (Hz) 

MODULATION FREQUENCY 

Fig. 12 

(4) MPX W:tJ LPF (6, ?pin) 

: Im (Hz) 

MPX ([)ili1J 1/1::·- :$!/A Ii SkQ ;/J([)"t" 0.01 µ F ([)~ / 

7/~l.::::J:IJ SOµs, 0.01SµF0)~/7/-ff"t"7Sµs0) 

7 1 I_:.., 7 7":;, A fJ''fJ• IJ>I) ET 0 
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Fig. 13 

(5) PLL LED 7 1' JI.di 

m~•u 0.411-1F1.'9 o 1Jq~ < 9 9 c'flt:litl!.l~tk'::: J: •J 

LED ;lfift#.\!fTT.QiiJfjf'fi;lf";lij IJ, *~ < 9.Q c.A-Tv:;t 

-'E / 7Jl-ijJli~';::fli¥~dJ:IJ>':IJ>:fJ>IJ t9 o t t.:, ;:O)~ii-=H: 

1.4V );l""f"';:: 9 .QC: %ilh!J'E / 7 JI- C: t.i:" I) VCO tf*ll: [, t 
To 

Fig. 14 

(6) 7. 7 v :;t 1 ;.... ~ ?""- :$1.~HI FIVI/ AM ij]* ~ ( 9pin) 

9pin t- High tJ.%:';:: T 9;:: C: ';::: J: IJ FM ,;::: t.i:" IJ* 9 o 9pin 

'CG: 1.f 3.5 - 7V ';::: t.i:" .Q J: ? ';::: + B t- 'li::iEtt:iE [, "{ < ff. ~ 

R1 U IJ-?.)t!WJIXJflO)UfJJt1.°, Hti!1%'fiU 470 01.°9 o 

R2 ,;1: LED ,;::)llf"ttl)llfO)ftiljjlMJfli!f:f'it\.°T o 20mA J;l""f",;::t.i:" 

.QJ: ?~:iE [,"{ < ff.~\,\o 

Fig. 15 

(7) VCO lli¥:iEtk ( 11 pin) 

*f.tttii:f'it,;J::IJ-;J{ ;....;li#i;, :::J ;....7;....i_t ti.A 7 CJ.-Jl-:::J;.... 

7/-t.t (-150ppmfC) :Xl;t;f-•J:tCJl::"v/:::J/7/if 

(- 300ppm/°C) t"~Jfl [, "{ < ff.~ I. 'o 

7~-7/J!.l~ftt-~•T9Jli¥UV-7.$CJ?t.i:"~An1 

/l::"-1t'/7.0)j!jl.'/<\·;17 7' t-1l'" [,"{ 76kHz l:::ill• [,"{ 

< ff.~\,\o 

Fig.16 

(8) PLL 71' Jl-:$1 (12pin) 

m~•u Fig. 11O)J:?1::: 7 ?71' Ji-11e:7? •J - 1'"71' 

Jl-:$11.'#4.li!t t., *9 o 7?71' Jl-:$10)~:IU1Jq~ < T 9 C:~ 

1'7"71' v/~Ul/.\< t.i:" IJ*9:1Jf, Anm~O)~•t-? 't 

•9<1.i:"ijt9o*k7?~-1'"71'~:$1t-t.l:"<9C:, j!j 

iit1.'0) THO 0);11) litL:IJf*i! < t.i:" IJ t 9 o 

(9) AGC 71' Jl-:$1 ( 13pin) 

:::J;.... 7/iJ'O)~· f 1jq~ < 9 9 C:'fltiit(.'O) THO ;/f"•fl:: [, 

t9 o *i! < VC t THO O)a1t.U1j\~l.'f.:lb 10µ Ft-Ht 

1!1%1.,t"to 

Fig.18 

(10) IF71'Jl-:$1 (14,16pin) 

.::_ ~-t.tl:l:lnl::: IFT :IJft.1:"1.'f.:lb, -tz7.::. ':I? 71' Jl-:$10)7. 

:1 1J J".A~tt:IJ>'.fO)t t ICC: VtO)~'fi1.'Jltl.t9 o -t 
O)f.:lb-tz7.::. ·;1? 71' Jl-:$1 l;J:, 7. :1 1J J7 .A~ttO)Jil:~t.i:" t 
0) t-~Jfl [, T < tf. ~ '-'o t~EBllH"FPJiO) SFz-455JL, 

SFZ-455HL t-Ht~ t.,t9 o t t.:-tz7.::. ·;1? 71' Jl-:$10)~ 

:ll!!l;I: Vee iftljO)"jj;IJf•;.t 1' - 1-~tt:IJfJil:~t;:: t.i:" I)* T 0 

Fig. 19 
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(11) AM 7/7-7-A.tJ (17pin) 

17pinilEHt, Vee (2pin) cli!il~f:i!C'~*-Z<t.:~1,'o 

E~~~~-AMW~&Q~~~AM7/7-70~~ 

~WQJ:? ': t.,-r < t.:.·~'"o 

p~-Vcc 

AM 

Vee 

Fig. 20 

(12) AM f.l]J'.IB~tlii1:2i (18pin) 

~tlii1:2i0.itil~tt~J:'fQf.:llD, ~tlii1:::i111.-c 1spin 0r .. i 
1:t~m 100 Ofilt ~:lifiA. l., -r < t.: ~ 1, 'o 

Fig. 21 

(13) TV gf!i~m~~m IC 

BA 1407 AL c 0ft~1J$ 

Fig. 22 
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= j 6V AM/FMA7v:;t7:i-7 

t 1± ~ 
~i~li.15.tUJt 

FM: 88-108MHz 

AM : 525 - 1605kHz 

t:pr .. ili.15BiJJt 
FM: 10.?MHz 

AM: 455kHz 

~1~~1¥ 

~.If.I~)¥ FM:11d8µV (30dBS/N) 

AM:48d8µV/m (20d8 S/N) 

~*~ll FM: 13d8µV (-.3dB:±l:1J) 

AM: 27dB µ V/m (- 10d8 :±l:1J) 
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" I 
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\ 101 
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I II 
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II > 0 
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• tltla'!JMtidHl/Electrical Characteristic Curves 

% 
ID 
3 
:::; 
:J .. 
>-
t::: 
> 
E 
<n z 
w 
<n 
0 z 
E :::; 
:J 
ID 
"C 

"' I 

w 
~ 

~ <i 
a: -2o 

5 -40 

~ -60 

1 
..!' 20 

~ 16 . ----t-· 
a: !5 12 
0 

!z 8 

~ 4 

~ 
5 °o 
0 

AM-

FM-

2 3 4 5 6 7 
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~-71 ~ Jfl IC/ICs for Audio Applications BA1402F 

BA1402F 3V FM .A 7 (..; '1"~-m~ .A 7 -4 
3V FM Stereo Receiver System 

e *~-1"~~/Dirnensions (Unit : mm) 

BA1402Fl;J:, FM.AT v:;f~1~~fflO)FM-IF@nc MPX@ 

n~ 1 7 ·:1 7"1:i*lfl t,t.: 'E / 1J :..- ·:1? 1c-r"t 0 

iJtl~1~tt1f~ < (Vcc=1.8V), ~1~~Pi¥~mH>:'.Jnd: < (lo= 

11 mA), 3Vffl;f- -1' ::t"JvFM.A 7 v :;f v:,.. -1\ c Vr m;m 
l'To 

13. 7±0.3 

The BA1402F is a monolithic IC containing, in a chip,. 
FM-IF circuits and MPX circuit for FM stereo receiver. 

1 2 3 4 5 6 7 8 9 10 11 

-~~ 0.4 ±0.1 1.27 ±0.2 

1) 11f~J±j}Ji'f: l' ~ ~ (V cc= 1 .av-lo 
·,,,L~~ 
'°r.u ( ) \\.-1 

JLo.JMm. l 

2) )11jfi~)l1Uf1/'f.i:~' (11 mA Typ.) 0 

3) IFv/'\'Jvl:.J: ~iffl;i ~ .:z. -71 :..-·~"1.fiiJ~mo 

•Features 

1) Low voltage operation (Vcc=1.8V-). 
2) Small current consumption (11 mA Typ.). 
3) Voice muting by IF level is possible. 

• :to ·:1? 1f-< Y-1"7 .4/Block Diagram 

VREG Vee QUAD 

12 13 21 

• Jn~ 
;f- -11:iJvFM.A7 v :;t t..- :..--1\ 

3VfflFM7 './"7J-1! 

e Applications 

Portable FM stereo receivers 
3V FM radio cassette tape recorders 

FM IN 17~__,----, 
BYPASS 18 
BYPASS 19Q----<'-----' 

IF GND 20 

MPX IN 6 

fo CHECK 16 

10 11 

Leh Reh 

OUT 

BA1402F 

STEREO 
LED 

RD Nm 

22 AF OUT 

2 MUTE 

3 N.C 

4 GND 

1145 
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:;t-7 1' ;f .Ill IC/ICs for Audio Applications 

• ~MC:*~*&/Absolute Maximum Ratings {Ta=25t) 

Parameter Symbol Limits Unit 

'Ci!i!tB:: Vee 4.5 v 

f-H~fft;\;: pd 550* mW 

lbf'Fi.11.lf~WI Topr -25-75 "C 

f*:ffi.11.lf~WI Tstg -55-125 "C 

• •Sttfrn~tt/Electrical Characteristies (Unless otherwise noted, Ta=25t, Vee =3V) 

Parameter Symbol Min. Typ. 

lo 5.5 11 

<FM-IF> 

FM~iJ.lll±l:tJ VO( FM) 60 80 

IF~$ THO( FM) - 0.25 

1~.J}x<t~UHt SIN 60 65 

~If V1N(lim) 35 41 

)~-~;l;tt Vee - 1.5 

<MPX> 

f-.\' /:/UL-· i?IH-' Sep 30 40 
-~3/ 

MPX~$ THO( MPX - 0.3 

71'/.:?-Jvt~7/;>; CB -2 0 

LED ON v l\'Jv VP( on) 6 9 

LED1:::;>;7 IJ ~;>; Hys - 1.0 

.A:tlt.!Ui'L R1N 5 10 

l±l:tJlUi'L RouT 3.8 7.5 

• ift!J~IBllHJ/Test Circuit 

1146 

Max. Unit Conditions 

19 mA 

110 mVrms 
V1N =10.7MHz 100dB µV 
Im =1kHz Al=±22.5kHz 

0.5 % 
V1N =10.7MHz 100dBµV 
Im =1kHz Af=±22.5kHz 

dB 
V1N =10.7MHz 100dB µV -
Im =1 kHz A f=±22.5kHz 

46 dBµV -3dBIJ ~ '/ T-f / 1"!f,Jt 

1.8 v J:.i\2 vo1 FM , ':x<t vr-3ctB t 
t.. {> 'Ci!i!11i:B:: 

- dB V1N =130mVrms 
fm =1kHz (L+R=90%, P=10%) 

0.7 % V1N =130mVrms. MAIN 

+2 dB V1N =130mVrms. MONO 

12 mVrms -

6.0 dB -

20 kQ -
15 -kQ -

fotJ<"J;...~ SWl 

4.7µF 

Fig.1 

RDNm 

r:?:t--t:771':J1JL
(2153-409-090-;;( ~ 1') 

* 1 :i:liHll!lmtt 
*2 .7.7-D-/,::J/7'/"'t 

BA1402F 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 



=*-7'-< * .m IC/ICs for Audio Applications 

• IOJl!lflj/Application Example (FM~ 7 "'*~'Ii•> 

ANT 

!IE 1 ~--Jll!Jtlt:f.it 
,.2 A-ro-1i.-:::i :.--r:.--it 
i:t: 3pin i;t OPEN :XJ;t GND l:li t L <: < t:: <'.< ~'. 

• •ttMttdb&/Electrical Characteristic Curves 

0 L___J___J _ _,____J_ _ _..__L.___,,'c"----::':-~:--:-: -70 
10 ~ 30 40 50 60 70 80 90 100 

INPUT VOLTAGE: V1• (dBµV) 

Fig.3 TOTAL J..1±11J~~tt 

flN=10.7MHz 

30% MOD R;:::,': 
~ f----+--l+t-fm=l kHz --+-~=l----{50 

~ r..LV 
2.0 ~ 40@ I t---t---/-+-_s_•_P:.,_====:~1--~-=~-R~r-----,301 

Q ~ 
z ~~ ~ 1.0 ~ 

~ MA~ ~ 
...J f----+---t\.+--_TiHD L MON0-10 i! 
;:! ~ __..r-...,:::::SUB Cl 
~ 6 

1~ LO 3~ ~O LO 
·SUPPLY VOLTAGE: Vee (V) 

Fig.5 TOT AL "oii!i!~J±~tt 

Fig.2 

ROHM 

BA1402F 

220 

BA1402F 

100.---.--,r--,.--,-,..--,--1,---r1--,--, 

90t--t---ll---+--t--+---1vcc=3V __ ~ 
~· 80 f1•=10.7MHz-+--

30% MOD 

: 70 fm=lkHr-

\;,: 60 l. 
~ 50 R-L--+-
w 

~ 40f---+---l-+--+--+v-~L"'_-+-t--t---ll--~ 
~ 30 t---+---1-+--+-v-_/,'1--Y-t----t-L -R --t---

~ l---f---+-~~ ,-+---t--t---t--t-----1 

lOf---+---1-+--+--+--+-t--t---lr--

O'--~~-~~-~~-~~~~ 

0 10 ~ 30 40 50 60 70 80 90 100 
INPUT VOLTAGE: V1N (dBµV) 

Fig.4 TOTAL i?l~v-;:,;;i/ 

-J..1J i,.r.;:1i.-~tt 
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~ --7 -f ~}ti IC/ICs for Audio Applications BA 1404/BA 1404F 

BA1404 
BA1404F 

FM .A :T v ;t i' 7 /.A ~ 7 9 
FM Stereo Transmitter 

BA1404/BA1404Fl;l:, FM.7. 7 v :t*f~~fflt:~~ ld.:"'E 

./ IJ ~ ';/? ICl'"to AT v:t:::i ;....;r-v ';/ H~~€1'1=9 A 

7 v ;f ~fili\1$, FMf~~ € '('!= 9 FM~fili\1$.:& tfFMf~~ € ~ 

r:fll:!l!liiM"t 9 t.: ilbO)RF:ltl~$7J' 6tMIOC ~ n n' * "9 0 

.7. 7 v ;tJH~$1;l:, 38kHz.O)*i.~~T-I: ~ IJ MAIN (L+R), 

SUB (L-R) J.,ZtfJ'\1 i:l ·:;I- (19kHz) iJ' 6 f.J:.Q :::i /;f-'V":; 

H~~H~~ L, :l:"to 

FM~•t;t, FMf&*;)ll; (75-108MHz) O)='f i7 IJ 7' €~~ 

~ -tt, :::i /;f-'V ·:; H~~I:~ "? TFM~filll€ 7J•lt ;!: "9 o 

RF:ltl~$t;t, FM~Wfl5J.H~r:fll:!l!lii~t"9 9 f.: ilbO)Jt1~$l', 

ll!i1Pifl:FM~filll$1:M"9.Q1~ ·:; 7 7' O).r,):13 t t;J:f.: I., T ~' ;!: 

"9 0 

* t.:, l\!il)IHllilUUl~O)f.:ilbl:J~ IJ ='f i7 ';/ 7'fflO)'.JE~!HiiH 

Hlli*.TL':l:9o 

The BA1404/BA1404F are monolithic ICs developed for 
use as FM stereo transmitters. 

·~ft 
1) 1lt~IUIJ1'1=7J'-:>1lt)l1ftt~1.J l' &> 9 o 

2) 1 7·:;7'1:.::z.7i.,.;t~~$,FM~fill1$, *f~$€i;\;J~ 

1.,T~'9o 

3) 9H-t It ftM'ld.f~' t.i: ~ 'o 

•Features 

1) Low voltage operation with less power consumption. 
2) One chip configuration containing a stereo modulator, 

an FM modulator and a transmitter. 
3) Need for external devices minimized . 

• llll.t 
FM.7. 7 v ;f*f~$ 
'71-t'v.7.x1? 

• Applications 

FM stereo transmitters 
Wireless microphones 

• 9f.Jf~-t'~U!l/Dimensions (Unit: mm) 

BA1404 
22.9±0:3 

<X> 

[~~1 li0~-." ~ ~ f I !.I + ..,. '..________l_M 

~ ~ ' 0.5±0.1 

~ I l-2.54±0.3 I 0i7.6±0.3 

20.32±0.3 

R
~ 

11-
0.3±0.1 

LJ 
8.8±0.6 

BA1404F 

11.2±0.3 

123456789 
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:t-7 <'f :t .m IC/ICs for Audio.Applications BA 1404/BA 1404F 

• leM:ll:=*:~-/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

•ill'lllr: Vee 2.5 v 
ff!@l!ti!I<: Pd 500* mW 

lbf'Fililltali Topr -25-75 "C I 
1*#ilillllli Tstg -50-125 "C 

• ~IHU/Jfl:i\t-ftt./Recommended Operating Conditions (Ta=25t) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.25 2 v 

• 'ltl89~ti/Electrical Characteristics (Ta=25t, Vcc=1.25V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

fllfi~~-;Jff lo 0.5 3 5 mA -

J..tJ1' /'C-~/7. ZIN 360 540 720 0 f1N =1kHz 

J..tJ;f'Um Gv 30 37 - dB V1N=0.5mV 

7--!'/.::f;Jj,/~7/7. CB - - 2 dB V1N=0.5mV 

MPXft::k:±ltJ'lilr: VoM 200 - - mVP-P THD;;;;,3% 

MPX 38kHz=btt. Voo - 1 - mV fllfi~~ 

111' CJ •:t I- :±1 tJ111% Vop 460 580 - mVp-P 111af.li~ 

7 -I' :,,.*Ji..i?Hv-::- =i:,,. Sep 25 45 - dB ~ilfl~K~: -r 
J.. tJllJUIU.!111% VNIN - 1 - l.IVrms 38kHz1'!1:.~ IHF-A 

RF$:1i::k:±ltJ'lll% Vose 350 600 - mVrms -

ftDHm 1149 



~ -7 1' ~ m IC/ICs for Audio Applications BA 1404/BA 1404F 

e il!IJ~IBll&~AtF/iCiR:lf§IJ /Test Circuit and Application Example 

* 
0.01µF 

BA1404 BA1404F 15pF 

• ~RJJ:.0)):~-

(1) BA1404f1iefflT.Q~~. ~)JUHil'T!HFMM:*fflO)~ 

-~~~btt.Qk~. •~•7/70)J...n8~Wµs0)~ 

:IE~H t "? to:. 7 •J r/ 7 J7 ::-- .A mu: ttifrl'C [., -r < t.: t5 ~ 'o 
IBlll!c:IE~Ht:.xO) e: s IJ -r-r 0 

51kQ 

INPUT~IC"-
lOOOpF 4.7µF 

Fig.2 

(2) .A 7 v :t~~~O):±I nf~~ c l°t 1' Cl "J I- f~~1J' S ::J / 

*~~r-m~t*•T.Q~~. ~-O)~ffiMttWt~b~ 

~'CT i"'/:.j:.Jvi?J"tv-::-- 3 /flmft'f5tt.Q.: ctJ~"Ji.> IJ * 
TO)-r12-14pin,:ttiQc t5 ttto:.1H•Ht$£0:>:\E~ i~Sl!T 

oQ ~';:: ';t ;:'.),U\; < f.:' 'f5 ~ 'o 

14 

2.7kfl 

O.OOlµFl lOµF 

Fig.3 

Fig.1 

'--------->--0 Vee 

:::i1 JL-7-1' (OSC. RF'ltli) 

RF COIL: FEM10C-2F6(SUMIDA) 

OSC COIL: FEM10C-2F6(SUMIDA) 

Xtal : KF-38E(KYOCERA) 

(3) FM.AT- v:tf~~,;t. fO)~i\'tt_.t19kHzP.L..tO:>~~i tJ> 

Lt .Q.: c tJf"f 15 ;!: ti A,0)-r, 'iiT-~~~ C"O:>l~Jv .AttO)J... 

nf~~tJf:t!!:\E 'f5 tt .Q C 15 ';:: (;t, ? ~ IJ lif'\'!>7 i7 / :.j:.Jv-tzn 

v-~ 3 /O:>lmftHJ.ill:.T.Qfo:.~':, J...nllllff,:o-1q 

71 J[,:$1 i1'1'hD [., -r < t.: t5 ~ 'o 
(4) 16, 17pin0) I\ 7 /.A ~~Jf.1~/ff ';t, f 0) ;I: ;I: -rt+~ 

~i?Hv- ~ 3 / H~.Q.: e: tJf-r 15 t-r11,.., ~·~':mt,; -r 

50kQfiJlO);j{ 'J .:z. -.£. ift*'l: [., Z MPX$0)DC1\7 /.A 

i c .Q .: c '::: J: "? l, J: I H' "? f ? 0) i? I~ I,.; - ~ 3 / [Oi]_.t 
i fi!l .Q .: c tJ>"-r 15 t To 

(5) 11pinO):±ln'iitEl;t, r.*J$1Blli!':J:-:> -rvcc-0.7V':~ 

:IE:t5ttn'tTo 

BA1404 BA1404F 

11 

Fig.4 
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*-7' 1' *}ti IC/ICs for Audio Applications 

• •~1'.19~ttd!IM!/Electrical Characteristic Curves 

25 .. 

<~1-------1-----+----+---+--~ 

5 
0 

,:.: 
~ 151------1----+-----1-----l----1 
a: 
a: 
::0 
0 
1--
~ IOf-------1----+~----+----+---I 

~ 
3 

2 3 
SUPPLY VOLTAGE:Vcc(V) 

1000 -----------~--~ 

I sao 1------1----+-----+----+---1 
> 
5 
'5 
6.' 
_j 600 i---t::::::==l===f==--t---1 
uJ 

~ 
1--
1[ 400 1-----1------1----+-----1----I 
1--
::0 
0 

5 a: 200 l-----f-------1----+-----+--_, 

0o 2 3 
SUPPLY VOLTAGE:Vee(V) 

600 
Vee=l .25V 

" ~ 500 
5 
E 
o; 
_j 400 
uJ 
> 
uJ 
_J 

1-- 300 
::0 
Q. 
1--
::0 

~ 200 
u; 
0 
Q. 
::; . 
8 100 

~50'=----_--'~':----~0--i~--50-'----7L5 _ __Jl00 

AMBIENT TEMPERATURE: Ta ("C) 

RD Nm 

BA 1404/BA 1404F 

1000~--------------

. 
=" E 800 ---- ··------t-----
E 

o; I / 
~ 600 ~-----+-----+-----J.<l/~---1------' 

i 400 ~-----1----+,,./1--+----+-------< 
1200 i------t-cL1r-----+----+-----+------I r 

'N 
:i: 
::; 

2 3 
SUPPLY VOLTAGE: Vee (V) 

91.0~-------------~ 

90.81-------1-----1----l-------l----I 

:;:: 90.6 f-------1-----+-----+----+--_, 

b z 
uJ 
::0 
:ii 90.41-------1-----1----+---~--- -
a: 
"- 11 v 

90.21----------+---l-----v-+-v,,£-L-----+----l-------I 

SUPPLY VOLTAGE: Vee (V) 

1200 ~------~----~-~91.2 
Vee=l .25V 

"1000 l------+-----1--+----+--+------I 91.0 

~ 
5 

£ 800 90.8 I 

_j ~ 
uJ 
Gj 600 
_J 

1--
::0 
Q. 
1-- 400 ::0 
0 
1--
0 
_J 

a: 200 

1-------+---r------=t'-.._,----J------+--+------i 90.6 >-

~~,__ _ __, ~ 
w 

1------+r-----v+..---,LL....J-, _ ......... ~~--l-------l90· I 
1------1------1---l-------l---+-----1 90.2 

O'=------'-----'---'------'---+------' 90.0 
-50 -25 25 50 75 100 

AMBIENT TEMPERATURE: Ta ("C) 
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'1" - 7' 1' '1" JR IC/ICs for Audio Applications BA1407AL 

BA1407AL ~pq TV 'lf;li~I111Ufi IC 
TV Multiplex Demodulator IC 

BA1407AL 1.1:, TV a,a-~~~~m1:1m~ ~tit.: IJ - 1"7 

::t - ~ / 7 LF1 Spin OH:/ IJ ~ "J ? IC 1' 9 0 

SUB f~~O) FM ~ruiH.1: PLL ~)/1l1J~~f*ffl [.,"(SI), :::i 

1' Jl-~0)9Hilt~Bi\1i:lf1>fJ <~flt.if~~ 'Z'it / 1' X~~ttl: 

fl:h.T~'*9o *f.:, VCO ~~11::.~it.Q MuteY:liT-Hli 

;{. T~'.Qf.:/Jf)I: FM+TV (1ch-3ch) 0)'71' f"J\/ l"'Z' 

FM .A 7 v ::t~f~~l:~~9 .Qt:::' - I- Hh.t1::.1' ~ * 9 o 

ibf'F~i!i!~JHelHl:lflt: <, 1M!l1~·;1 .;-- :/O)t.:/JfJ 7 :~/::t :iJ 

;z ·;.t i- ffl t vr :till 1' 9 o 

The BA1407L is a lead forming ZIP 18pin monolithic IC 
developed for TV multiplex demodulator. 

·~:Iii: 
1) -t- I" .A 1 ·;.t f'O)W~5<. 1' MAIN, SUB, STEREO }..t 

r.f MAIN/SU BO) 4 -t- ~';lfJHm'Z' ~ .Q o 

2) PLL~)/1l1J~~f*ffl l.,H,.Qt.:/JfJ, 9Htlt$&1i:lfYfJ 

< ~fl:li~~'Z'ifii;f/ 1 .A"~~ttl:ft:h. H'.Qo 

3) VCO ~ ~11::. [., T ~jffj!Je'iJ 1: MAIN f~~ ~ t:l:l 1.J ~it .Q 

MuteY:liT-~fJl1!;{. T~'.Q (FM+TV0)'71 Fl\/ ~·1: 

lfflJ-z' di) .Q lo 

4) itfl5"~~~;if-ffl LED F71 J\~r*J:ft[.,H'.Qo 

5) -§fl5"~~t MAINl.i~iJJW~;{. -z';!i).Qo 

6) lbf'F1!ri.!i!1!rf±lBIHlt.flt:~' (Vcc=4-11V)o 

7) BA4237L (FM/AM IF) }.,tr.f BA1332L (FM MPX) 

t J: < il-&9 .Q 0 

• mlt 
7 :/::t:iJ iz ·;.t l-~0)00r*J TV itF~~~~[EI~ 

•*Jf~-f~~/Dimensions (Unit: mm) 

2.8±0.1 

R1.0 C1.0 

135 7911131517 

~ll~ll~anm 
2 4 6 8 10 1214 16 18 

•Features 

1) 4 modes of MAIN, SUB, STEREO and MAIN/SUB 
can be selected by a mode switch .. 

2) As a PLL detection system is employed, it is small 
in number of external components, easy in adjust
ment, and superb in noise characteristics. 

3) Provided with a muting terminal that makes MAIN, 
signal put out forcibly by stopping VCO. (Effective 
for wide band of FM+TV.) 

4) Built-in with a LED driver for indications of the voice 
multiplex. 

5) The voice multiplex and MAIN are switched auto
matically. 

6) Wide range of working power supply voltage(Vcc= 
4-11V). 

7) Well matching with BA4237L (FM/AM IF) and 
BA1332L (FM MPX). 

• Applications 

TV multiplex demodulation circuits of Japan. 
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• ~M:ll:k~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'Cil!ii'IJ.3:: Vee 14 v 
f-F~tfl~ Pd 600 mW 

lbf'Fi.1.litl!WI Topr -25-75 ·c 
f*:ff:i.1.litl!WI Tstg -55-125 ·c 
12pin ffllJU!iJ.3:: V12 14 v 

• :lli!llllJft:'1it-Pt-/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4 6 11 v 

• :ta·~?~-17'?7.b./Blok Diagram 

Rch.A.:!J Lch.A.:!J 

DETECTOR 

r 
1li1Jflllliirn~ 
~i.ll:W:!J 

HPF 
A.:!J 

AMP 11' ~ / 7' i..- 'I" .:i. v -1 #<ill: GND 
W:!J :W• 7 1' Jv1 71' 11-1 

RDHrn 

BA1407AL 

LchW:!J 

I 
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e l!Uitrr:J~ii/Elecirical Characteristics {Ta=25°C, Vcc=6.0V; V1N=88mVrms: FiN=1kHz (MONO 9'); 

SUB flf;- 10kHzDEV: fm=1kHz) 

Parameter Symbol 

1lfg-IS-lliUl)llf la 

Ai±l:tlflJm Gv 

~i!i~iltil~Jfg THD 

i!Hv-~3;.- Sep 

~1n1J:iE:v"-'.'" V1N 

Mute on v«JL- Vmu 

ModeW:ll~v«JL- Vma 

A.1.J:l!Uit R1N 

~ i' IJ J11) -'J CL 

7-i';.-*JL-1~7;.-A CB 

'JCA t--'J ST 

SUB~$ THDsus 

STEREO~$ THDsr 

1±11.li!Uit Rour 

LED t:"71:i•)llf ILED 

~i' ·:i:17i'v;.-v CR 

a·:i'Jv;.-~ LR 

ff~A:tlv«JL- V1Nmax 

vco ~:iEJIJilllft lo 

• jftgle'.18JIHll/Test Circuit 

0 

Min. 

3.0 

-2 

-

25 

8 

0 

0 

20 

-

-3 

36 

-

-

-

-

-

-

-

27 

L, : 5307-503(SUMIDA) 

1154 

Typ. 

6.5 

0 

0.5 

35 

12 

-

-

40 

-84 

0 

55 

2.0 

0.5 

5.1 

-

±11 

±14 

-

31.5 

Max. Unit 

12 mA 

2 dB 

1.0 % 

- dB 

18 mV 

0.4 v 

0.4 v 

80 kQ 

- dB 

3 dB 

- dB 

4.5 % 

1.0 % 

- kQ 

7 mA 

- kHz 

- kHz 

130 mV 

38 kHz 

RDHnl 

Conditions 

-

V1N=88mVrms. MONO 

MAIN fa-IS-

STEREO, VR ~~ 

SUB~ i' IJ 7'(/)h 

-

-

-

SUB~ i' 1) J'(J)h, OdB=l Vrms 

-

MAIN-+SUB 

SUB 

STEREO (L +Rtfg-IS-

-

VcE~1V 

SUB fo=31.5kHz 

SUB fo=31.5kHz 

STEREO (L+R) THD=3% 

i?Hv-~3;.-RJljfiJlil 

BL-13 

71'Jv7 
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• l/Jfl:IDtllll 
(1) aF>•mO)f&*'E- i''O)'l!JHJIH:-.::>~'T 

BM~ULU.mf&*O)A7v*t&*t2~00~1&*t 

f~~9.Qk~~~.Q~OOm~f~~9.Q@~ft?~T 

s~t~~O)T, 'E-FW~~~~~m~~t~~t9. 

(2) ·~HilFr~li~~lHlJl 

•1 (i61J00iiitllli*511it±l:t.J), 3 (HPF .A:t.J), 5 (HPF t±l:t.J) 

pin 

1'i ·:; 7 J7 r :..-:tf li. Gt.:ii-F>f~~':j@;t n n '.Q*i~i~~ 
O)q:i iJ'.:, ;1J:fli*511l.btV:illlJOOi~~;1J:fli*il1l i '1•9 .Qt.:~': 

J'i/ i''HA 71 Ji.-9 ;I)~·&,~,:~ I) t9 0 

1 pin tl:\ :t.J f L, C ': J: .Q I- 7 ·:; 7"@~': J: IJ ffilJOOi~~iill] 

lli*)i!l 55.125kHz (3fH) fiX'1ii~~~~td~': OP AMP 

': J: .QI\ 1 HA 7 1 JI.- 9 @~ HJJJ'iX [_,, LC ': J: .Q I- 7 ·:; 

7"@~~ t z.· 16-55kHz O)J'i/ i"J'(A 71JI.-9 HJJJ'iX [_, t 

9. 

-Oo 
1000pF 

(31," 5 ·:; 7') 

Fig. 2 

HPFO):fl ·:; l-*7f.!il)J1l~fo ,i, -tt:1'7i'/*Ji.-O);Jll;:t;t0) 

16-47kHz H~.Q t.:~i: 18-20kHz c::&'.lE9 Q J:? ': 9 

;ft';fJ: < C O)~jit [_,"[ 'j: 1500-1800pff¥Jit ~I) t 

9. 
CO)Mf~'.li::Gk9, ~O)R'.li::ifi?~~k~. ~= 

3.9k Q iJf IC ':l*i~ [_, Z ~' t 90)-z', -t' O)fjfi0)1'i7 '/ :f i 

~ ~ t 9 t R1 'i 4.7-5.6kQ~jJiftft3f! [_, t 9 o 

•4pin 

Reh .btV: Leh O)/\:t.Jililli-T-l' MPX OUT J: IJ I /7 J7 ~A 

~ nt.: t tO)f~~i .A:t.J Gt 9. ii-F>i~~':ililJOOf~~iilU:fli 

*511l 55.1 (3fH) iJ~'.A.Q t, ~~~)i!l~TI::'.'- H~~;lf~ 

j:_ [_, t 90)(' .A:t.J I::'/ ';:::J'i1 f'(A ::J /j-'/-tf i#ttT~:t;t 

fiX'1i)~~~~t9 • .A:t.J@~'i Fig. 30)J:?':~-::iTs 

I), A:t.11 / l:::0 -5f/A 'j: 40kQ t ~-:i T~'t9 o 

Fig. 3 

v", (2.1V) 

•6pin 

~)Jiiiililli-T-l'' ~)JJ~J±O)'ti:'.li::ft.btV: ') ') 7" Jl-J'iX'10)~~0) 

k~0)71~9::J/7/-tfi#~.Q. 

•7, 8pin 

Voo 0)91 ~ :..-7ttU!i.btV:91 ~ :..-7~Iii-ttt.Qililli-T

l', fveo=31.5kHz ':m'.lE [_, * 9. :::i :..- 7 /-If 'Hfilif*11 
917"0)A T Cl-Jl-.Xt:J:;f- IJ 7"CI 7 1Ji.-h::J/7:..--tt ~ c 
fi~ffl [_,Tl'~~'• 

•9pin 

v=¥ i v-9ililli-Tl' 1c l*iilO)'ti:'.li::ft~iliii71 Jl-9 :::i :..-7' 

/-If 1cd~*1C [_, t 9 o ~:IUi 1-10 µ F i :fi3f! [_, t 9 o 

• 10pin 

Veo O)@~Ji.--7"71 Ji.-9ililli-T-l', 1000-1500pF i:ft 

3f!L,t9o 

•11pin (LED71 Jl-9Y/ffi-T-) 

aft"•m•~fflO) PLL l'ilWJ~)l!l71 Jl-9 l' 33-47 µFf 

:ft3l! [_, * 9 0 

•12pin 

aft"•m:•~~DfM*fC9.Qililli-T--r, *-7":..-:::iv?9 

917"-z' IL= 7mA l' VeE(sat);;:;; 1.0V t ~ -::i T ~' t 9 o 

•13pin (GNDililli-T-) 

Mt1!!ililli-T-l'9. 

•14pin, 16pin ('E- FA1 ·:;7) 

14, 16pin O)~fiiO)*Jl#.g.t.>~':J: •J, aft"•mO) 4 .:c
Ff~~9.Q~ t Wl'8, R~, ~htl:\:t.J~l'~O)J:?~ 

t±l1J~;ftt9. 

14pin 16pin Leh out (18pin) Reh out (17pin) 

L L MAIN MAIN 

L H SUB SUB 

H L L(STEREO) R (STEREO) 

H H MAIN SUB 

.A:t.J@~~'i, Fig.40)J:?':~-::izs•J, oAv!-:11'-r 

"L" t'l!JJ)f:L,t9o *-7"/l' "H" t'l!JJ)f:L,t9. 

Fig. 4 

• 1 Spin ( ~ i - 1-Y/ffi-T-) 

~O)~i- 1-ililli-T-i GND,:Gt9t, Vc0 1iA 1-·:;7"!_, 

naNm 1155 
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'1' - ::r· ~ '1' JM IC/ICs for Audio Applications BA1407AL 

~llillt.17Ji-t f.i:'IJ, ~J!li~~IEl231;t:.7.Ji,,~~tll::t.i:' iJ* 

T 0 A.1.JIE!ftll;I: Fig. 5 (f)J:? l;:f.i:'? °t SI), 0.4VQ!l't' 

"L" tlj!IJ~l,.,ll:To ;t-:1:..-~ "H" tlj!IJ~Vll:To 

15pin 

Fig. 5 

•17 (Reh 1±11J~IFf), 18 (Leh 1±11.J~-T) 

~~Fif~-%Ull1J 1±1 I,.,"(' 71' I/ 7 J7 ~ .AIE!iU·ii I,.,"( 

iif ;ii:!i!lt;IEll!&"tl*'I: I,., ll: "9 o .:t 0)-1~U: Fig. 61;:Jf- I,., ll: 

"9 0 

Ce 1;1:~~.6.lB)-0)1'\11'f.A 71' Ji;'.Sl~T (0.01-0.0221.1 F 

mnOo Cc l;l::h ·;1 :1 1J :..-1°:::i :,..-7;....-tj-~T o R 1;1:71' I 

/ 7 J7 ~ .Al81i&t(f)~j!tgt.lf;#i:~T o Ro, C0 1;1:j-' 1' I;.... 7 

77~.A[§]rtl~FMtt*(f)~~~T=OOl.ls~Ah~T, j

v l::tt*(f)~O)T=75I.IsO)~~~ijl*;t.A1 ·;1 7 f ~~ 

"9.Q;:.tt~~ll:To 

;:.O)t,t.g. Ce 1'\1 If.A 71' Ji;'.Sl(f)3at:ttt"9;:. t ~Mlit~ 
~ll:To ll:t.:, 1'\;.... l'W*;t1;:s1.'T7-vl::tt*(f)P~l;:7 

1' I/ 7 J7 ~ .7. 181230) Co 1;:tt,JIJ 1;: :::i / 7 /-tj- I tlt&'CT .Q 

J:? (;:: L,, T=75 I.Is (;:"9 .Q1.J}it A I) ll: T 0 

17,18pin 

ZOUT=5k0 r . 
• WIL.l::.(f))!S 

R 

Ro 10. 

T=50(µs) 

Fig. 6 

(1) 10pin (PLLJl;-:171'Ji;'.SI) 1;:-::i1,'°'( 

•m*'J~i...-«1i- (LED ~Jl) (f)m~1;1: 31.5kHz (f)-tf"f:!f

i71J J7(f)h(f)fl\t~~~O);:. t~. ~tt*1;:.f:>\,\"(M:*1.iiii~ 

10kHz DEV (100%) (f);tl.g-1;:1;1: 0.7dB$Jl1fff£1'1,.,, 

1J·-::i~~~$11ltf~"'llc, ~lll;l:ff£1'1,.,:1:;-0)"e, !il!tllt 

..tlf.Qt,1*1;:1;1:, PLL(f)Ji;-:171' Ji-'.S!3:1H1J\~ < T 

n~~Jll;l:..tWijll:T~ ~~~Jiij~(f)Jiij~/1Xf.i:'e(f) 

v«J!;jf*~"'C LED jf~R.i.n-t .Q RJfj~t:l:;IJf*~ < t.i:' I) 
ll:To .:t(f)t.:11>, J!;-/71' 11;;3a1;1: 1000-1aoopF 

(!)~ml f Ht~ L, * "9 0 

ll: t.:, ~.A 7-.L.1lil1J' €>(!)~<flit t I,.,"( l;I:, ~Jiii~I;: IF AMP 

O)if1/IM"t(~i-~) f.i:'c(f)n}it~xr?>nll:"to 

~~~.A7-.L.~.t:>~.Q-tt"1:!f-i7~J7v«~(f)~~(f)§Rf 

Jf-1,.,ll:To 

'tfFi•m~ .A 7-.L.1;:s1t .Q-tt -t:ir i7 •J 'J" i...-«11;0)~~ 

c±J>--' -.i· I MPX '---·~I TV MPX I 
(a) IF (BA4237L) 1:1:11.J v«JI; 

71:'.'I 1~3 / 22.5kHz ~ 70-130Vrms t f.i:' I) ll:T 0 

7-vl::'tfFi•mtt*(f)27~~tt*~(f)~1;....:iri7~'J" 

1;:~<fT .Q 71:: I 1~3 /I;!: 15kHz ~T ;IJ> €>, .:t 0)~0)1±1 
1.J v«Ji; l;I: 46-86mVrms t t.i:' IJ ll: T 0 

(b) MPX (BA1332L) 0)1±11.JfU~ 

1±11.J 1 /I::"- /f /.A ZouT= 3.3k 00)1±11.J v «Ji; l;I: MIN 

(-6dB) 

1±1111 /I::"- /f;.... A ZouT= 4.7k 00)1±111 v ~Ji;.1;1: MIN 

(-3dB) 

J: ? T 2 ?- ~mtt*~O)-tj- "1 :!if i7 IJ 'J" 0) M PX ;/J> €> 0) 1:1:11.J 

i...-«1i-1;1: 

ZouT=3.3k00)~ 24mVrms 

ZouT=4.7k0(f)P~ 32mVrms 

(c) TVMPX (BA1407AL) 

•mlj!IJ~v«Ji- (Max) =18mVrms (m~&li\I) 1;:~~f1J' 

tt.Q t 

VoN = 18mVrms--+ 20mVrms (10kHz DEV, fm = 

10kHz) l::f.i:'IJ ll:T(f)~. 

ZouT=3.3kO (!)~ VoN~20mVrms .1-.:!"'F 

ZouT=4,7kO (!)~ VoN=.28mVrms Ql"'F 

Q!_t(f)J: "j (;:-tj- "'f :!f- i7 IJ 'J" v«J!;O)~~ff~ ~ ll: T 0 

(2) 11pin (PLL~)l1l71'Ji;'.SI) 1;:-::i1,'°'( 

-~71'~'.S!(f)3Au, ~~~n~~D•n~(/)~3'l 

?aw•<. *~~n~~DO)Ji\'i.n~~waa.gJ:?~ 
f.i:'IJ*To 3At 1,.,-rt;t: 33-471.1 F ftlt~L,:1:"9 o 

(3) ~tt*1'\;.... l'~f~~(f)'tfflii•mfl~IBl23t(f)~f~ 

(a) '71 I' 1'\;.... I' FM (76-108MHz) TV tt*(f) 

( tch~3c;h) f iJil .< ~I;: I;!:, FM .A 7- v ;t .MPX 0) VCO 

1f11/Jl.'f.:ll: ll:~T t, TV MPX(f) vco t(f)rai~i::- Hl 
!!!f~;:_ l-ll:TO)~ FM MPX(f)VCO 11'.il:~~. t/ 

7M~-%1:1:11.Jt t.,ll:"to 

(b) FM MPX(f)~jllif]t/7Ji;.A1 ·;171;:?1.'T FM 

-A7-v:t1;....~'J--'.S!(f),.II:ff1Jm1,.,-r, itFi•~fiallillBI 

230) VCO f .A ~ ·;1:1"9.Q1.J}iO);tl.g. FM MPX (f)~lliflt 

/7~.A1'l'TfON"9.QtitJ!li•mtt*i~~l,.,Tt, 

itflii•m(f) LED WR.i.n [.,f.i:'\,'J.ll~t f.i:'.Q;:. t1JfA IJ ll:T 

<h~. ~llillt / 71i-1;1:a;11•m~~l81lftt(f) L, Reh 1:1:11.J t 
tlfiil: L.t / 7Jl;t- 1'1;:-; .Q1.J}i;1J"-=i:lm!l!t.i:'1.J}it~ ;t 

ll:"to ~1..t(f)X<t*t~xt.:-mt Fig. 7.&tF ~-;1i-lit 
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(4) l!!ll!Mhi'F 
(a) MW 1\ / l''O)~~ FM MPX O)~jifjlj.:C / 7 Jv!lilii 

Tt:J\1 vl"\'Jt.-f;JJU~ T VCO O)~~f .7. I- "J /~ttz, 

t::- F~)]~t:X<tlit GTL':l:9. 

(b) FM 1\/ FO)~~ FM .7.7v:ittt*f~f~Gt.: 

~~. BA1407AL 0) VCO 11911:. ~ tt ~ J:? i: MUTE !lilii 

TfD-~9~.-~-~tt*f~mG~~~u. ™ 
MPXO)VCO ff~ll:.~tt:l:9. 

(c) TV/\/ l''O)~~ FM MPXO)~i!lil].:C/7Jv!liliiT 

i:.1\ 1 vl"\'Jv f nn ~ -r, vco O)~~f .A t- ·;; 7' ~ tt-r i:::· 

- i-·~.n~i:Mlit GTL':l:9. 

"'s, ~:lE:ttO)~:lE:t.;f:, FM MPX ICO)~jifjlJ.:c/7Jv!liliiT 

0).7.v'l~3~F~~~U7/7'~.7.7~~.7."'~0)·f 

~jj: GT~:lE: GT< t.: ~~' • 

.--------1---, "'~ v,, 
,./ ,..; 

lµ c, lµ c, 

BA1407AL 
MUTEli\ij'j'
HIGH-VCO ON 
LOW-VCO STOP 

Fig. 7 

Vee 6.0V 

L,: 5307-503(SUMIDA) 
*c,, ;,,:;-o-1v:::i/r/-lt 

;rt 1; 7o 71 Jv.t..:::i >7/-lt 

Fig. 8 

RDNrn 

560 

TR, 

4.7k * i§-'.iE!&lffM MPXI: 

BA1407AL 
LED;liffl'j'-

~fo BA13321ief'llllll\l' 

FMMPX 
liiliU 't: J 7 iv;llffl'j'
"1' 't: / 7 iv 
o-:Arv::t 

SW, SW, 
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r,;=;====:::::;-;:©=::;-;::::$==:1 ~ ~ 8:) 

®=B::lrr.'g 

Fig. 9 

0 ~Ef) 0. 

~-o~No .-er- § a...., 
rr:-;:. ......, i:. 

~~t 9 ;.8Ef) ""' . ""' -f',0 .._.._ 0 
a:""" 5 ':. "-.a-. "- - rr_ 

,... 
~ ~ f ·~Iii""• 

"- 0 

.JEf) ~ --::!~"-0 + 
"- 111 

0 d 

~Ef) 6~ 
-11-;::e 
~ 0 ::t. 

0 d ~l~l~ +f '"" _s[QJ =I T 0 gi ~* 0 
rr_ 1 D 0 ": 

0 tlEE> ~fo-o.J ~ "- ~ " ~ 
o ~ o~ 

• ~~A{J~i¥ttdM-*/Electrical Characteristic Curves 

§"! 5.01--....._,f--....._,....._,___,f--f---< 
I-

z 

STEREO 
V"=70mV 
BILINGUAL 
V"=53mV 
f=1kHz. 

Q 4.01--+--+--+--+-+-+--+---t---.---.---...-i 
tr: 
~ 031)~1~ 
0 
z t--.... ~ 
~ 2.0 sJs 
<t 
I 
_J ro 1--+--+--+--+--+-+-+--+--+--+--+--i 

~ 
g 
o~~~~~~~~~~--~-
2.0 4.0 6.0 8.0 10 1.2 14 

Fig. 10 

5.0 

~ 4.0 

z 
Q 
I
rr_ 3.0 
g 
~ 
0 

~ 2.0 
§1 
rr_ 
<t 
I 1.0 
_J 

~ 
0 

\ 

1 

Ef>J 

0 Ef>i'§ 

Ef>J 
w 

EE>~ 

0 

0 

L+R 

TI 
I 

SUPPLY VOLTAGE: V cc (V) 
2.0 4.0 6.0 8.0 

BA1407AL 

V"=88mV(MONO) 
f=1kHz 

J:'.J_ (MAIN.MONO) 

.LL 

10 12 14 

SUPPLY VOLTAGE:Vcc (V) 
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100 

90 

iD 80 
~ 

~ 
_J 60 

a:~ 40 
0 

20 

v .. =BBmV(MONO) 
f=1kHz 

SUB--->MAIN 

"'IJ... 
~ 'MAIN--->S~~ t-

0 
3 5 7 9 11 13 15 

SUPPLY VOLTAGE:Vcc {V) 

v,.=88mV(MONO) 
t--+--1--+--t--t---+-t f = 1 kHz 

401--+--l--+--l--t---+-+---r----r---ir-.--t 

! 
> 301--+--l--+--l--t---+-+--+--+----lr--t---i 
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BA5152F 1.5V-15mW 7-·:i Y Jld'\?-Y/7' 
1.SV-1 SmW Dual Power Amplifier 

BA5152Fl;t, 1.5Vi?·:1 t-t:~<jJitl.,f.:r.:i.'J'JL-/'1''7-'J'/ 

:t't'9 0 

~il!85, ~.:i.-1-85, 1~17.7.$,'P/7'$tJ•t?>~i;X~n 

Tl.'* 9 0 IIl'.iE'f1 /{ti: cl: IJ, NF001M>*f'1tt$.f..tJ>" 

~~O)f.:VJ, ~~im't'O)~J!11:tJ>"RJfj~'t'9 0 

The BA5152F is a dual power amplifier usable for 1.SV 
cassette tape recorder. 

• ;ot.~"-tit~/Dimensions (Unit : mm) 

10.0±0.3 

B[~:::~:) 
12345678 

BA5152F 

-:L_ lBj__ 

~ ~.1..Jlrv1nnnnnrl 01~_1 
..:1~,.-i i- -II- _J\ __ ~., •M:l!t 0 1.27±0.2 0.4±0.1 

1) :i:±l:tJtJ"~~i?> n?>(RL = 1601!i¥ Pour= 15mW)~ 
2) ;r, '/ :f ./ 1.A'tJ>"1j\ ~ \, 'o 
3) ~ .:i.- t-~ilH·tJ"#1.'T"'?>o 

4) 7 ::l I - ~ 3 /~<J:~Yi/i-TtJ>"f;j'1,' T 1,' .Q 0 

5) 1) '/ /J[,~%<;$tJf5!:~=f't';J;).Q 0 

6) *f;j'lf$.f..f.if~~\, ' 0 • :1CJ ':I ?1i1'Y~7~/Block Diagram 

7) iJUi!f;l:tttJ" cl: 1, 'o 
8) 1'1''7-.7.1 y71§11!3ti:*;IM i.,T~'?>o 

• Features 

1) Large output is abtai.nable (Pour=15mW at AL =160). 
2) Small pop noise. 
3) Provided with a mute terminal. 
4) Provided with a countermeasure terminal for radiation. 

5) High ripple rejection ratio. 
6) Few external components. 
7) Good reduced power characteristic. 
8) Built-in power switching circuit. 

•m~ 

1.SV" '/ l';t-/Hi-Fi.A 7 v;t t.i: 1::: 

• Applications 

1.5V headphone Hi-Fi stereo players 
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• ~Mil=*:~*&/ Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

'il!:i.!il'ill:I± Vee 4.5 v 
~:gm$1i: Pct 550* mW 

i111'FiBillfiBllil Topr -25-75 ·c 
1!M~£1fiBOO Tstg -55,..,125 ·c 

• :tlB!llJf'F~f-1:/Recommended Operating Conditions (Ta=25'C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.0 1.5 1.8 v 

• 111'.~rt:J!Mtt/Electrical Characteristics (Ta=25"C, Vcc=1.5V, f=1kHz, RL=16Q) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

!!l\f~-15-P~'il!:mt lo - 12 18 mA V1N = OVrms 

M!Ell3'il!:EEiflH~ Gve 18 21 24 dB VtN =-46dBm 

'lt~l:ltfJ PouT 10 15 - mW THD=10% 

:i:~ID!lilt~U; THD - 1 3 % Po=2.5mW 

tl:l:M1Hi'ill:I± VNO - 23 47 µ Vrms Rg =0Q,BPF=20Hz- 20kHz 

.A:tJtlttt RtN 6.6 9.5 12.4 kQ -

I) '/ 7° Jvi!*$.$ RR 35 45 - dB 
VRR =-30dBm, IRR=100Hz, 
Rg =OQ 

:A:$! //~·1P~(§l~'ill;mt I ST - 0 10 µA 13pin; OPEN 

7-"1>/;?-Jt-1{7;.,:A CB - - 2 dB -

MUTEv«Jv MUTE 70 - - dB VtN =-20dBm, 16pin; Vee 

• ll!U~@i&~/Test Circuit 

Fig.1 

naNrn 

BA5152F 

Test Circuit 

Fig.1. 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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• litiJij~J/Application Example 

I 
OUT 2 

I 
0 

I 
OUT 1 

I 
0 
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• IEllHtJiltO)fil!IJJ 
(1 ) ~iJii\flB 

BA5152F,;t, '"'7- :J.. 1 ·:17:. IEllmf v"l~ vn 1 .Qt.:: /!J, 

VcdiiH·(9pin) ';t~i.liiH:ii[*6 t., Ts~* 9 o l'\'7-7' 1 "J 

7 Ii 13pin <.', m.lfnl:tl;ml<.' ';t[ij]Jm,;:1\ 17' 7- ~mt ti mt ti f.i: 
~ 1 t.::11J, IC,;tibf'Fl.,*-it/i,o 

;--.....~-~Vee 

13 

-~-~ BA5152F 
SW 

Fig.6 

(2) ~ :i-71 /?$ 

13pin f Vcd:ftif:)'C 9 {> t IC 'j:~iiJ {., * 9 t.f, 31:...t I) (/) 

;t;'-:;7° /17-'Hf.ill:.9.Qt.::/!J, J'\'7-:>.I"/~ :i-71 :...-? 

[ij]Jmtfibf'FL,*9o ~'.lE~';l:14, 15pin r .. i,:ttif:)'CL,t.:::::J/ 

7'/-!fl:J:-:i -r*:lt {., *9 0 

*t.::, 16pinfVcd:ttif:)'C9.Q.:.tt:J:-:iT~:i-71/ 

?f~~~~i1.J~~-it.Q.:.c~~-(.'9o .:.(!)~~~. ~ 

'.lE~ f ffl"5 *-it /i,(J) <.'.:'ii~ ( f!;. ~ ~ 1o 

MUTING 

16 

Vee 
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BA5152F 

~--..--0---------. Vee 

Fig.7 
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on~'.lt Hr~'* 9 0 tl:l :IJYi/i=f(J)Vooc ,i, 2pin f m.ltnl: {., t.: 

• fljf,tr.J~ttdbl!/Eleclrical Characteristic Curves 
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BA5204 
BA5204F 

3V-35mW 7: .:i Y JltJ\''7 -y / 7° 
3V-35mW Dual Power Amplifier 

BA5204/BA5204Ft;t, 3V7. 7 v ::t 7-// v --\1 Jflt::m] 

~ l.d.: ".-:1 F* /Wffl-T .:i. J7 JvH'7-J7 //1'To ~;~ 

ON-OFFPilO);f- ·;; / ./ 1 7."tfli t A, c· fJ. c' t.: ;}), "- ·;; F 

*/ffltlT~~1'To !~. Ann~/~/?~/T/ 

-lf tf'!'~fJ. -'.l ;t, 7 1Jv?z~:.--7'/-!f tf 1 f~1'T hi TO) 

1', -t ·;; t- 0)11'!.~Htt::~rr. ts i 9 o ili~l±ffl fJ. tf 0 ~~M¥ 

ttt J: <, Hi-Fi1t:t!!ir<;J!::~~ l n'i9 o ~;~~l±t;t1.5V 

* z-·iiJf'fiiJl!E1', 1J ·;; / Jt.-li;Ji$;2$\ Mt :h Tc' i 9 0) z.-, 
'E-?zfJ.c7-/:XHr*O)~lfBttH:: < < fJ:-:i Tc'iT 0 

The BA5204/BA5204F are dual power amplifiers exclu
sive for headphone of 3V stereo tape players. 

-~~ 
1) ~i~~l±:3V-"('35mWO)JE:~tl:lntff~0:h.Q (RL=320lo 

2) iliijj{ON-OFFPi\'O);f- ·;; / ./ 1 7.'tf1j1 ~ c ' 0 

3) 7- f:' 1J 16pin/MF16pin0)11'!,~Mtt ·;;';--".,/A fJ 1' iii>{> o 

4) ~f~~Pi¥~mt:lf13mAC: 2.l'fJ:c 'o 
5) IJ ·;; /Jvli;Ji$;2$\;lf38dBt_ff:h n'{>o 

6) ~i!~l±:1.5VIJ> 0 iilf'Fml~o 

7) ~2$\~;¥tttJf0.05% (Po=5mW) t~c 'o 
8) ~l±:f1Jf~0)7--\' :.-- * Jvr .. i1\7 :.-- 7. !Jf~~=fo 

9) 7 i:J 7. I- - 7 IJ~-,j, ~ c' (60dB Typ.)0 

10) Ann·;; /IJ :.--?~ >r/-!ftJf'f'~o 

11) M~~ilH·i!!i~i[(:: J: fJ /I) / HM&J7- "'7 - 'J ;l)fg~ 

-z'ili>.Qo 

•Features 

1) 35mW rated output is obtainable with a supply volt
age of 3V. (RL=32Q). 

2) Pop noise upon ON-OFF switching of the power sup-
ply is very low level. 

3) Compact 16-pin zigzag package, SOP package. 
4) Low (13mA) quiescent current. 
5) High (38dB) ripple rejection ratio. 
6) Operates from as low as 1.5V power supply. 
7) Low distortion (0.5% at P0 =5mW). 
8) Good voltage gain balance between channels. 
9) Low crosstalk level (60dB typ.). 

10) Input coupling capacitor not required. 
11) Symmetrical pin arrangement facilitates PC board 

artwork design. 

• ~~m-t5!181/Dimensions (Unit: mm) 

BA5204 
19.5±0.1 

~1.27±0.2 
19.05±0.3 

~ 
2 4 6 8 10 12 14 16 

BA5204F 
10.0±0.3 

12345678 

' 

0.3 

0.55 J 
2.75±0.25 

-:L__.~-----
~ f.1.Jw-innnnnna 
...:1~.-....i i- --11.--

~DJE3i\.__i 
....1 l.-o.3Min 1 

0 1.27±0.2 0.4±0.1 

• JJI~ 
3V~/tt7 t-n-t·;; t-7.7-v::t/v--\1 

~v17i::in-t~t-7.7-v::t/v--\1 

3V FM7.7v::t7V'::t 

• Applications 

3V Compact cassette stereo players 
3V Microcassette stereo tape players 
3V FM Stereo radios 
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• /IJ';1~~1'7~7A/Block Diagram8 

BA5204 
BA5204F 

BOOT STRAP 1 

OUTPUT I 

NC 

POWER GND 

Vee 

OUTPUT 2 

BOOT STRAP 2 SUB 

e r*JSl!llHHllilt~/Circuit Diagram (BA5204) 

A101 

e .eXltll*~~/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

•••ff Vee 6.0 v 

f-F~tli~ pd 500* mW 

ID11ili.lllal!I Topr -25-75 t 

f*:r.Jili.lllal!I Tstg -55-125 t 

tt.g.Bl!u Tj 125 t 

* Ta=25'C1'..l..l:.1'tl!lll"t~!lt;l.1:, 1'CL:"?i!5. OmWHl i.;~ 
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• 'lljt~~tt/Electrical Characteristics (Ta=25t, Vee =3V, f=1 kHz, RL =32 Q) 

Parameter Symbol Min. Typ. Max. 

fif~~a\l'll!:mt lo - 13 20 

llll!El~ltEEflJ* Gvc 32 35 38. 

:lE:t&t±l:fJ'll!::tJ PouT 23 35 -
~$ THD - 0.05 0.3 

t±l :fJ ~:fU!itEE VNO - 80 200 

J...:fJlt#L R1N 20 

IJ '/ / Jl/!1*$;$ RR 28 

tif'FmJM!iltEE Vs -

• IEliMf4'~0)mtl!l:J (l*Jfl!SIEliM4~~#:!!lU 

(1) /1) 7' //$1)' 

30 -

38 -

1.5 1.8 

/ 1)7'//l;t, 1/-"'Jt,-:,,7 t- t-7:...-:i'.A1Z0101t,0102, 

010s11• s t.t .Q1Hil:ltlil'iiln, 0103, 01060)lmfil~ml'm~ ~ 

tin':l:T 0 A.1Jl;t, :fJ·;;/ 1J/?'::i/7/'ifO);;r;~t,t 

PNP t-7/V . .A9A.1Jn~f t -:>n':l:To 

(2) -:f I) t-:'7-{ 7'$1)' 

01181J~/ 1J 1"71' 7'ffl t-7:...-::;·.A1Z 't'T 0 0122, 012011r 

~f.iitf.t-:>T~':l:To 

(3) H?-$1)' 

01200)1:ii.~~f.Hi t- 7:...-::;·.A1Z t 0122, 01230)J\''7- t- 7 :...

::;·.A 91.'·mi;JU~ ti T~':l:To 

!4l 7' -r i-:· 1J :...- 1·~lJit~:lE:mi 

7' / F 1) / ?~lJitl;t, J\''7- t- 7/::;·.A1Z 01220)VsEti:ii. 

• il!IJ:fE:IEll&~/Test Circuit 

BA5204 

R' 2200 330µ F 

Fig.1 

Unit Conditions Test Circuit 

mA V1N = OVrms Fig.1 

dB V1N =-45dBm Fig.1 

mW THD=10% Fig.1 

% Po=5mW Fig.1 

µVrms 
Rg=OO, Gvc=35dB 

Fig.1 
B.P.F. 20Hz-20kHz 

kQ - Fig.1 

dB 
VRR =-20d8m, f=100Hz, 

Fig.1 
R9 =0Q 

v - Fig.1 

~~Ji~ t- 7/:i'.A901200)VsEO)~11~·, :fE:~EE /j' -{ :t- i-;· 

0mO)VFt 01210)VsEO)~ t~ l., ( f.t {> J: ') l:i!llJmJ ~ti 

:!:To 
(5) NFB@lWr 

~~~l:J: .Qllfl@lWrflH~l;t, R10s, R102 t2pin ~H;ttHfr:f:Jdill: 

1: J:-:> T *:lE: ~ti :I: To '7' 1' /~~:lE:ffltfr:f'i'LO)-l'.lB (R102) 

f IC 1: p'q~ L, f;:: 0) Ii, If 1 / 0) l;f G-:::> ~ f tJP *. .Q f;:: l1J l' 

To 

(6) *' ·;; -:1 .I 1' .A')llj$:1QllWr 

~~.A1'y7~A.~0):,,3y?.l1'Xf~~*..Q~11J~, 

ICp'q£lB1:91' ~ :...-?·ml!t, ftil:J.HiJT.Q.A1' ·;;7@ 

lWrH~ltn':l:To 

Vee 
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::t--T --r ::t JJ.l IC/ICs for Audio Applications BA5204/BA5204F 

e *#tti5.iiO)llt~ (Fig.1) 

C1 : 71' Ji-9 (FILTER) :::J /7/-tt 

tlt~'fiHt 330 IJ F""{'T 0 .: O)'fj I.* IJ 1Jq~ < T Qt' 

•J ·;.'7"J'-'11*~$1.f(lf.FT Qt,1.g.1i.t>,•J:I: To :!: t.:, ~CT.> 

:::J/7/-tt~~ij~~~A~CT.>~~-71'/~~00t* 

:iE:~tL:l:To ~t:::.lLJ:.•J'~r .. it.!f!.< TQfl.g.1:::1;1:, :::J/ 

7/-ttCT.>'flliJ,~< Vt<tt~~'o iQ!t:::, ;f-·'J-:1/-1-X 

I ~ •J1J' ~ <, .1LJ:. •J ~rail~< T Q;tl.g-1::: 1;1:, *~ < 

Vt< tf.~~'o 

C2,C3: 7- !-A t-7·'J-:l(BOOT STRAP) :::J/7'/-tt 

tlt~1ifi l;J: 47 IJ Fl'T 0 .: 0)~·;1J>'1j' ~ ~' till:litl'CT.>:lE:~ 

tl:lnCT.>Cl'•~$~~CT.>~~c~ij:l:To 

Cs, Cs: fl!iJISIEli&O)jR)Jlf:tl ·') 1-:::J/7/-tt 

Z:O):::J/7/-ttCRNFC"°{', 'fa::lit:tl·'J t-::t7Ji!i.l)J./llj[;IJ>'* 

:!: IJ :!:To 

1 ch1······fLc1= ------
2ir·Cs·(RNF1+R102) 

ch2······fLc2= 1 
2ir· Cs· (R NF2+R 202) 

• llU!t~M~dUl/Electrical Characteristic Curves 

60 

50 

40 

30 

20 

10 

vC:,.!.W' 
AL =320 

G'° 

Qyc(RNF=3900) 

30 100 300 lK 3K lOK 30K 
FREQUENCY : f (Hz) 

Voo 3V 
AL 160 

1-+~'ttt!!---+-+++-_,_---+-;-t++<Wl.H-tt- Gvc 35dB 
1-+~.+tttt---+-+++-_,_---+-;-tt=--- f=IOOHz 

-f=lKHz 
•••••• f_ lOKHz 

1.0~--o.3r==ai 

O.lment:::,,,;nmm 

0.1 0,3 1 3 10 30 
OUTPUT POWER : Po (mW) 

RNF1, RNF2······tJliSl§li&O)~)l$*:iE:fflO)(f;tjj; 1', 

Z:CT.>'fll:::~ •J MIElitt'CEE~IJm (Gvc::l l*:lE: ~ 

:!:To 

C 1, Cs : ~~~1il$1H.l:.ffl :::J / 7 / -tt 

-:19:..-t-•~CT.>7-t-?-?~ljtl:lnlEl!l&CT.>~~CT.>~R 

t:::~-:>"l, ICl*J£11lt:::~)l;1Jf;IJ>;IJ>IJ, ;ijJi!i.ljBl:~1il~'f' 

Q],l.g.;IJ>'.1!> I):!; T;IJ>", Z:O)~? ~ t- 7 7 Jj,f ~ tt Q t.:th 

t:::1Z,~~:::J/7/-tt1'To :l:t.:, tl:ln!Eli&CT.>~~~I~:!: 

b~•. £~CT.>7-t-?-?CT.>~~~l.1i>~QZ:l::W1' 

~:!:To :l:t.:, ch1, ch21.>•€>-t:ttf'tt.GND~l1H·:l:1'CT.> 

:::J /7/-ttCT.>ni!**CT.>~MI 1' ~ Q tf.tt~ ~ < ~~t ~ "l < 

tt~~'o Z:O):::J/7/-ttl;J:, x-17:::J/7/-tt0.01 IJF 

1.>"il~1'T o =¥-2ti*:::J /7/-ttl~fflT~.: t t1'~ :!: 
T o~fflT Q :::J /7/-ttCT.>~lU:::~ I), -t"CT.>~iH / l::"

~/A, ~Ji!i.ljlm1J>"~~Qf.:th, :6-T-~:!IM"~~IJ :!:To 

c~~~:t1:1n:t1~-:19:..-~:::J:..-7:..--tt 

tlt~'fll;J: 2201JF1'T o .: CT.>~:.1:1i1J' ~ ~' tC:lit1'CT.>:lE: 

~tl:lnCT.>'la:l'•~$:111JaCT.>~~ t ~ •J :!:To 

3.0 

1.0 

0.3 

0.1 

0.03 

Ill Vee-JV 
Wl JR, ~320 
-·-·1~iobH~' 

I KHz 
lOKHz 

J u 
1 11• 

: '1 'Ii 

...... 
--- --w . ;;-- I : ,. 

I !i 

ll 
0.1 0.3 10 30 

OUTPUT POWER: Po {mW) 

Fig.3 ~$-W:tJ~tt 

1--+-++f++++l--++++ttttt--+-H-tttttt- Vcc=3V 
1--t-++f++++l--++++ttttt--+-H-tttttt- AL =320 
1--+-++f++++i--++++ttttt--+-H-tttttt- Rg=6000 

THD-10% 

10+--<-++++++++--+-+++-+++t+---+-+-+t<-tt+t---t-t-++ttffi 

30 100 300 1 K 3K 10K 30K 
FREQUENCY : f (Hz) 

Fig.5 W :tJ-~)Hlft~tt 
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:;iJ"-7-' 1' :;iJ" }fl IC/ICs for Audio Applications 

e. 
"' 

e-+-~-++>++++-4e-+-tt+tti+- - t
t-+-H-l+tttt-+-cn+tttt- t-
1--+-H-++t++t-+-cH-+nttt·--t
t---t++++lftl--t-tt+ttttt··-t-

Vcc=3V 
RL=16n 
Ag=600n 

TH0-10% 

~ mr-+-1-+1-ttttt--+-1-+1-ttttt--+-1-+1++-Ht-+-t+iiiffi 

~ 60~t=t!ltl11t:;i::::s:i:i:mf='::::!='l:E'ffll:!:=:E'l+1::m11 
:J 

~ 5Ql--+-H-+;<tttt-+-H-l+tttt-+-H-++rn~--t-
6 ' 
~~ r ·+-
~301---- t--t-

r-+-H-++tttr-+-H-l+tttt-+-t-ti-tt-t-t-+-H-ITTM 
ror-+-1-+1++-Ht-+-1-+1-ttttt-+-l-+lrn+t-+-H-fttffl 

lOf-+-t+i+tHt-+-Hi+tHt-+-t-+rntt-+-H-ltitt 

30 100 300 lK 3K lOK 30K 

FREQUENCY: I (Hz) 

~ 50 100 

c5 ~ 
z400.gao 
~ 
w "' " w 
~30~60 
> .... 0. :J 
g ~ 
_J 20 5 40 
z iii 
~o r-

~ 
10 20 

BA5204/BA5204F 

AL=32fi 
f--t--t-t--t--t-t--t--t-t- f = 1 KHz 

~ JL 
15 >---+--+---+ lo(V1N = 0..:_V;::,m:::_s):..--'f7_L'Tl-ii 

~ i--+- v 
~ 1or--+--+--+

1
--+-+--+---+Lt!_+-+--+-t--+--1 

iii 
~ 
:; 
0 

VPouT (THD-10%) 

v 
v 

SUPPLY VOLTAGE: Vee (V) 

Fig.7 OO!Bl~Mll±f1Hl¥ 

1 
> 
" 
0 z 
> 
w 
C!l 

"' :; 
300 0 

> 
w 

"' 0 100 z 
.... 
:J a. .... 
:J 
0 3C 

Vee 3V 
Al 32!1 

t--+-+++-H-tTt--i---1-t-tt"t-ttt----i-- Gvc =35d8 

100 300 lK 3K lOK 
GENERATOR IMPEDANCE :Ag (OJ 

Fig.8 t±Lh~~11!:1± 

-jg-5-)~1 /t:"-~l'/;;<~11 

wr---r-,----,-""'-,--,--.,----,---,----, 

m 40 

" 

0 0 

RL=32n 
Rg=On 
RNF=39Q!l 

~:~:,~a~:sm +--+--+-+---+--r--r---1 

SUPPLY VOLTAGE: Vee (V) 

naNrn 

60 

::; w 
z 
0 
;:: 
f;l 

~ 
~ 40 

0. 
i'C 

30 

1!!\f~-5-~'il:mt -'!11~111±~~11 
:lE~t±l:fJ 

}-' 

lL 

t v 

Vcc=3V 
AL=32!l 
Ag=O!l 

30 100 300 lK 3K lOK 

FREQUENCY : !(Hz) 

Fig.9 

l---+-+--+-++H-++--t---+--H-i-tt-t--_,_..,Ycc=3V 

f--+-+-++++1++---t---1-+++rn+·--+_J~~=~i~n 

{; 
~80l--+-+-+-+-++--++--t-f-+++H-tt--+--t-H-rttt1 
w 
~ 
~1ol--J.-.J...)..jJl.fl+-===f::::l""i=t"t=MtJ===t==t=t:fFJ+H 
c! 
~60i---+-+-+++H++--t---+++t+t+--+-+-H-1--ttt1 

"' 0 

5sof--+-+++++1-++--t--i-+++1-+++-+-+-H-1-ttt1 

4oe--+-++++H++--t---+--H-i+1+--+--+-t-t-H"tt1 

3of--+-+++++1++--t--i1-+++1rn+--t-+-H--ttt1 

30 100 300 IK 3K lOK 

FREQUENCY : f (Hz) 
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:;t -7 1' :;t Jft IC/ICs for Audio Applications· 

Jocl.JJTI !---+--+-+-++++++--+--+- RL=320 

1---+--+-+-++++++--t--t- CNF=100µF 
f=lKHz 

~ 301---+--+-+-++++++--t--t-t-+;"""tt 

201---1--+-f-+++-H+--+-+-++++++t 

101---1--+-f-+++-H+--+-+-++t++H 

30 100 300 
NF RESISTOR : RNF en) 

v~~3~ 
20 l--+--+--+-l--+--+--+--tl-V1N=OVrms 

Rg=On 

lK 

~ 
10~--=::J-t--tr-+--+--+--t-+--+--+--t--; 

AMBIENT TEMPERATURE: Ta ("C) 

• J(;J1191J/Application Example 
120-2200 

z 
0 
~ 100 
0.. 

gj BO 

i5 
a: 60 

~ ,40 

20 

BA5204/BA5204F 

Vcc~3V I 
I 

f=1KHz 
l!i7~:4Mi!11Ullffi 

RL=160 

v 
~ 

RL=32n 

10 20 30 40 50 60 70 BO 
OUTPUT POWER : Po (mW) (Pocht+Poch2) 

6001----i---+--+-+---+--+--+--+-+-+-l----i---+--+---< 

0o 50 100 150 
AMBIENT TEMPERATURE:Ta (t:) 

1- - - - - - - - - - - - - - - - - - - - - .------<>-'V'V'v-<-----<>------ Vee 

1172 

: 330µF 3V 

3V DUAL 21---'I---~ 

PRE AMP. 

10Kn 
BA3304 

10t------+--~ 

14t----<'+---~ 

GNO 

ftDHIR 



~ -7 -1' ~ .m IC/ICs for Audio Applications BA5204/BA5204F 

@ 
0 

l - z 
" 

@ 

• ~JILl:.O)i!ll 

(1) /1) / t-¥::+&7- t-'7-? _l:.O))i~ (Fig.17~!ffi) 

GND 71 / 0) 51 ~ * p [., (j:, ICO) GND~'f (8pin, 9pin) 

1' '7/;:t;"1 / I- 7- .A t f.i: .Q J: ? (;:: [., Z ( t::_· ~ ~ 'o Z. ti 'j: 

t±:l:tJfltll::k~5itE71 :.-- (;:: J: -:i Z .A.:tJfltlJt.fWYll l~Lt .Q z. t I 

ltli(''t.::69(:1/,,t'1l,~1'9o *f.::, 7·0v5l~'f(1pin)O) 

tl*JH: Fig.170)J:? L: [.,""[ < t.:~~' 0 1) ".! /Jv~$;$1:i5 

ll'f-9-::t .Q~~t.fiJ'!i I)* 9 0 

(2) ~Jl:il. Z 71/..t1'0))i~ 

1) ~)l.:0)•*7'C 
~il.:l:~M&i!".11-1:tt*7'C~ti.Q~~1;1:, :--=i- t-, ~tt~ 

@ 

0 ~' • 0 
0 f- N z :::J II 
" 0 c • 

@ 

•*11:0) t.i: ~ 'J:? (:+~)i~ [., Z ( tz ~ ~ 'o ICtfMi~ ~ti 

.Q Z. CfJ~iJ'!i I) *9 o 

2)~~~M• 

1'F~1Hf0)~~~. -"Jv t- ::i :.-- -"7 t.i: c 1'~~ 9 .Q ~~~ ,;1:, 

:Jlk-:)(1 Ok VI: t t.i: .Q z. t tfil'!i I) * 9 0 ~JI rn 1'J:~i:j:l lj:' 
A~7-.A, -"~t-::i:---"70)7-.Atc.Qt.i:cO)M•d 

iQ,~1'9o 

3) BA5204 t BA5204F t 1' (j:, I\'".! Jr- :./ fJS"ft f.i: .Qt.:: 61) 

~. ~T-•*7'C~U~'f~~Wftt.i:~*9o .:.'Mffl~~t.,Z 

(j: .:.')i~ ( fC. ~ ~ 'o 
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'.!"" -7 1' '.!"" Jfi IC/ICs for Audio Applications BA5206BF 

BA5206BF 3V-64mW 7 .:z. Y Jl;J\'?-Y / 7° 
3V-64mW Dual Power Amplifier 

BA5206BFt:J:, 3V~~(7)" ·:; I''* /WJf.17- 7 v::t7-// 

v--\1 fflt:~~ Ld.:, 7 .:i 7' Jvl"i'7-7' //T9 oA.1JtJ "J 

/1) //j'::J/j-'/tf(1)1fl,;f/l:fffj: (, 71 Jv'.)l::J/T/ifjf 

11i T 9 t.rt.: ~, iz ·:; t- (7)1MJH1::t:~.ll: !> ;!: 9 o 

~i!~a::1.sv t ~'? 1~~a::c:s~' Z t+~c:JJ.Jf'F9 7-> J: 

?~~t~ti.-rs•J, ~$-\" 1J ·:;/;i,~:2;;$t:t, 1tti.tdif 

ttti~~ i:i ti. ;i: -r o ;i: t.:, ~i!~J...Pif(7).::. .:i -71 ;,- ?a~r .. i 
f RJR9 .Q;:: t tiT 8 .Q? it, ON-OFFP~(l);f, ·:; / ./ 1 

7-', .:c-1Z IJ ·:; 7' Jv./ 1 7-··t.r. c t:-:J~' l" t+~t.r.M~tfM!i 
~ti. Z~'*9 o 

The BA5206BF is a dual power amplifier developed for 
use in 3V-driver stereo tape player special for head

phone. 

-~~ 
1) ~ihi\~J±3VT,64mW(RL=16Q) (7)'.li=:#Hl:\1Jti~~6 ti. 

7-lo 

2) ;f, •:; "J' ./ 1 .A'f.ft;f t A, C fJ: ~ ' 0 

3) ~f~-i}P~~)lift:f13mA(Typ.) tj,'fJ:.~' 0 

4) IJ ·:;/Jv~$;$tf46dB(Typ.) t1ftl."t~'7-lo 

~~~~)..q(7).::..:i-7-1/?q~fRil7.>Z:tWT8 

•m~ 

"-·:; l''*/7-7v::t7-7'/v--\1 

• ~Hf~'1"~181/Dimensions (Unit: mm) 

10.0±0.3 

12345678 

-:L__ 
~ ~J_Jc.ifl:;w:;;;n;:::n;;;::;;;n:::n:::n;;;;::::n::::id 
...:1:!lr--.i I- --.il-

0 1.27±0.2 0.4±0.1 

•Features 

1) The rated output of 64mW (RL=160) is obtainable at 
3V power supply. 

2) Almost no pop noise. 

3) Low (13mA Typ.) quiescent current. 

4) Excellent in ripple rejection ratio (46dB Typ.) 
5) Muting time when power supply is switched on is 

changeable. 
6) It starts working at 1.BV power supply. 

• Applications 

Headphone stereo tape players 
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~ -7 -f ~JD IC/ICs for Audio Applications 

• :1a·:.i?1"1Y?7A/Block Diagram 

e leM•*lE'.•/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

'llUUIEE: Vee 4.5 v 
rF3tl$1<: Pd 500* mW 

l!Jfi'ii.lltfilil Topr -25-75 'C 

f*#ii.IJUHll Tstg -55-125 t 

• 11~B9~tt/ Electrical Characteristics (Unless otherwise noted, Ta=25t, Vee =3.0V, RL=16Q) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

f!lfi~l!ij-iM lo - 13 20 mA V1N = OVrms 

MIIDi!•E£fllfo!J Gve 32 35 38 dB V1N =-45dBm, f=1kHz 

~~W:fJ PouT 40 64 - mW THD=10%, f=1kHz 

~$ THO - 0.15 1.2 % Po=10mW, f=1kHz 

W:fJ•1i'IE£ VNo - 85 140 µVrms 
Rg= 00' Gve=35dB 
DIN AUDIO 

A:fJMtt R1N 21 30 - kO -

1)·")/JL-~*$ RR 35 46 - dB 
VRR =-20dBm, f=100Hz 
Rg=OQ 

ONlll\l~.::i.-1-l!ijflll toN 0.30 0.50 0.65 s V1N =OdBm, f=1kHz 

RDNfn 

BA5206BF 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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;it- -:r· 1' ;if" Jfi IC/ICs for Audio Applications BA5206BF 

• iJ11J~l8liHll/Test Circuit 

,- - - - - - - - 16 t---------, 

I 
I 3301,F 

+ AJ I 151-----~ 

I 

1~~ ~ 0.011,F T 
I 

GND ' 
i------1~--+------l 

1~~to1,F + 

Vee 1 
4--·----··---·-- ----r-

+ 

330,nF 

I 
I 

BA5206BF 

Fig.1 

• JiCjJijglJ/Application Example 

1176 

r-------
1 

330/iF + \ 

"' !';!';/ ~ j_ : 
~ I I 

16" v------1 0.011,FT I 

n~ 100 ~ : 
' I 1 I 

G~ ---~--+- ---r_.___ _ ___, 4 - -- - - - - - J 

.,!,. I I BA5206BF 
1220"~ 
I + 
I 100 
I 

v~-- ----+-- --+-
' 0.011,F l 

330,NF 

Fig.2 

naNrn 

33riF + 
3900 

+H 
330,"F 

10,rtF + 
I 
I 

3900 33,11F I 

;1(1 )SUB'11,j'j'- (9p1n, 16pin) Q)L 'f h ;')''Ir 

~,9'GNO(:;it [., l ( t:_· ~ L 'o 
{2)RA 11' 10-470 '!'fj!Jll [., l < tc ~ L 'o 

PRE AMP 
BA3304 
BA3404F 

101----------

;1: SUB'1/,j'J'-(9pin, 16pin)Q)L'"f;h_;'J>'!' 

~'9'GNO(:;it [., l < tc ~ L'o 



:t -7 1 :t JD IC/ICs for Audio Applications BA526 

BA526 6V-430mW ~//j'Jill~?-'Y/7° 
6V-430mW Single Power Amplifier 

BA5261;1:, '11f~O){f:h.t.:~ili:1:Jt./ IJ ~·:.i?t~'J-ICZ:' 

9o 

~ilili~EE 6V, ~f.j 801:~ I.,, tE:mili:tJ 430mW (THO= 

10%), ~:*:ili:tJ 700mWt.J~·~~ ".di;!: 9 0 

l~·y 'r-:/l;J:, SIP 9pin.A IJ ('tj\!,~\11.'91.J' ".'> :::i /t~'J t-1: 

~~1.'~;!;9o 

The BA526 is a high-output monolithic IC having excel

lent tone quality. 

·~:& 
1) Vcc=6V, BQ ~f.jai\'I:, PouT=430mW (TH0=10%) 0) 

~ili :tJ 0 

2) i.lt~EE4if1iii~~t1.', j}jf'F~~~EEl.t2Va 

3) SIP 9pin.AIJ 1.'~~ l.,-\">9L' 0 

4J1N~-%ai\'O)~f.!iJilf~t.J,..~~'*'1:1n~i:<, L,iJ•:t'.J7 t-? 

IJ '/ :11.''11f~t.Jf~~fo 

5) ~iJjf-:t~.APiJ(l);f, ·y :1.11 .A'iJ~·~~ I., I:< L 'a 
6) Cl - ./ 1 _A''1.'il1> .Q 0 

•m~ 

*'-?:i;i,5~ht 

71..d:::'i!·y t

::fJi!·:.il-v:::J-51 

1/?-;F/ 

~f~fl 

• *Jf~;j-)i~/Dimensions (Unit: mm) 

22.o:+:g·2 2.s:+:g· 1 

JL 
0.3 

J a:D cm cm cm CID a::n crn cm cm I 

•Features 

1) High output of PouT = 430mW (THO= 10%) at Vee= 

6V and 8 Q load. 
2) Excellent low-voltage operating characteristics, with a 

starting voltage of 2V. 
3) Easy-to-mount compact 9-pin SIP package. 
4) Very low high-frequency distortion and superior sound 

quality with a soft clipped waveform. 
5) Extremely low pop noise when power is switched on. 

6) Low noise. 

• Applications 

Portable radios 
TV sets 
Cassette tape recorders 
lnterphones 
Wireless equipments 
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::t-7-< ::t 1¥.1 IC/ICs for Audio Applications 

• 7C'.'1?~1'1"?7A/Block Diagram 

BA528 

lH 0 ... 
0 :> 

"' > 0 :c 
Q. 

• Pilft!S1811Hb!tl!l/Clrcult Diagram 

O, 

R, 

R. 

R, 
0, 

o. 

R, R, 

• a@Xit:ftx:iE•/Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits 

fllM'IJI Vee 9 

S!F3ti9<: pd 700'" 

illf'l'iBJlCl!ll Topr -10-65 

1*#iBJlCl!ll Tstg -30-125 

0 a: Ill 
z !!! "-
0 z 

..J 
ii: 

o, 

R, 

Unit 

v 
mW 

"C 

"C 

" 

o. 

Wa: 

~~ 
O:G: 

Ra 

R, 

0,, 

O,o 

llCi"'J;., ~~~li;;it~ 

Ta=25"CP1..1:1'fll!Jll"t ~~lj:, 
1·c1~?~7mWhllt;~o 

• •Jttro!M=tt/Electrical Characteristics (Ta=25"c, Vee =&V, R L=8 O, f=1 kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

flift~~-llll IQ - 12 24 mA V1N=OVrms 

Ml§l.flJI'U~ Gve 48 52 54 dB RNF = 470, V1N = 2.5mVrms 

•*lfl:tltll:tJ PoM 600 700 - mW V1N = 25mVrms 

:iE~lfl:tJ•:tJ Pour 350 430 - mW THD=10% 

l:ll:tJllfi'IJI VNO - 0.25 0.7 mVrms Rg=OQ 

:t:i!iilllilt~$ THO - 0.4 2 % Po=50mW 

.A:tJfitii: Z1N - 22 - kQ Po=50mW 

1178 ftDHIR 

BA526 

Test Circuit 

Flg.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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• iJlq:iE'.1§113~/Test Circuit 

10)'f 

+ 
c, 

.......... osc 

• Ri.lfHJIJ/Application Example 

VR 
lOkO 

Fig.1 

Fig.2 

RD Nm 

c, 
220µf 

+ c, 
470,uf 

Vee l+6V) 

GNO 

Vee (+6V\ 

+ C, 
470,uF 

an 
~t'-1' 

GND 

BA526 

;ij" 
I 

7 
1' 

;ij" 
J:ll 

I 
H 
'7 
I 

7' 
:.,. 
/ 
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~ -7-< ~ ffl IC/ICs for Audio Applications BA527 

BA527 6V-800mW ).- //fJ'l/J'\?--P / 7° 
6V-800mW Single Power Amplifier 

BA527'J:, ;f - $1 :f Jv :;l:Jiz "J t- 7.Hf 7 V ;;t :1J -!! ·:; I- ffl t;:: 

mi~ t.,t.::.,;: / 1J ~ ·:; '7 H'7-1c-ct o 

6V~i!l\-z.'~filj 4 O~t;::800mW(THD=10%) O):±l:t.Jif~~s 

n, *' ·:; :1' / 1 .A'tf~mu:::ifi:~ '1J c:~~,;::~£13tt;::~ITT- ~ti 
Ts IJ, 1]\!,~l!~*.&~0)7-:t'v :::i-1f (7 V';;tftj"~ =b~t;) 

t;::~t.,T~':l:To 

The BA527 is a monolithic power IC developed for use in 
portable radios and cassette tape recorders. 

• ~1!t 
1) ~i!l\~1±6V, ~f,ij4Q \.", JE'.~:±11J 800mW, (THD=10%) 

~*:±l:t.l1300mWi:f~~ S tl.9 0 

2) MH±O)J~'J -IC~ IJ -,A'BA546, BA526 C t:0 
/ ::::J / f~T 

:iJv"Z.'ili> 11, m~t;::J: 1Jfse~'1Httfl'~ 9o 
3) 1Ml! 7 1' / 1J L, (:ID!:~U!::f~) SIP 9pin0) t.:: lfJ .A~ -

.A~C:S9, *J!3LT1'1=~ 11iifJ:<, -!!·:; t-0)1]\l!'lftif 

il]'fjg"Z.' iii> Q 0 

4) ~ IJ •:; :1'Jv~;ti;$ (55d8), ~ S t;::;f ·:; :1' / 1 ,A'jf~~\." 

ili>9;: C: C:'~*? T~.f..1.ill'ili> 9o 

5) i!J(.~l±~Mii:fflti T ~' 9 (Jilf'l=OO~~l±SV< 2.8VJo 

•m~ 

1]\!,~M 7 V ;;t :1J -tz ·:; t
;f - ?l ".7'Jv:t.J -tz ·:; t-

• ?!-~-:!"~~/Dimensions (Unit: mm) 

22.0!8·' 
01.0 

JL 
0.3 

([[]) rm CID cm rm 1DJ [[]] CID CIJJj 

e Features 

1) The rated output (THD=10%) of 800mW and the maxi
mum output of 1300mW are obtainable at 6V power 
supply and 40 load. 

2) This device is pin-compatible with our power IC 
series, BA546 and BA526, thus enhancing its versa
tility. 

3) The compact 9-pin SIP package does not require 
radiator fins, and is thus both compact and easy-to-
assemble. 

4) In addition to high ripple rejection (55dB), pop noise 
does not take place, resulting in high quality. 

5) Excellent low-voltage operation (starting voltage 
2.8V). 

• Applications 

Compact radio cassette tape recorders 
Portable cassette tape recorders 
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0 0 a: <D I- <fl 
w 0 z w "- ::J <fl 
<fl > " ~ z Q_ ~ <l ~ a: G: in 

• P;i$@1Hlmt~/Circuil Diagram 

A" 
9 

D, 
A" 

D, 

A, 

6 

8 

D, 

A, 

• ~MM*~~ /Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

lUi!'il!:E:: Vee 9 v 
ff!g;fft$fe pd BOO* mW 

ti{'(;i.IJt*Bllll Topr -10-65 'C 

f*#i.IJt*BWJ Tstg -30-125 'C 

• -~~~tt/Eleclrical Characteristics (Ta=25'C, Vcc=6V, RL=4Q, f=1kHz, R NF=220Q) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

•f~-15-Pil'il!:il la - 16 25 mA V1N = OVrms 

rlllllli3'il!:E:::f1Jf~ Gve 43 46 49 dB RNF=220Q, Vo=0.45Vrms 

!Ut*l:ll:1J~:1J PoM 900 1300 - mW -

'.lt~l:ll:1J'i1!::1J Pour 700 800 - mW THD=10% 

i:ll :1J ~Ul'il!:E:: VNo - 0.2 0.7 mVrms Rg=OQ 

:i:~illlil.ll~$ THO - 0.45 1.8 % Po=50mW, 1kHz 

.A.:1JtiH1i. Z1N - 47 - kQ Po=50mW 

RD Nm 

BA527 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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~ - 7 1' ~ JfJ IC/ICs for Audio Applications 

• )lll~IEJiHl.l/Test Circuit 

~-------------vcc(+6V) 

+ 
4 

C, 
2.2µF 

7 + 
2 c. 

+ lOOOµF 
c. 5 

33µF 
+ 

c: c. 
"- 0 c. osc ,..__, '"" a: N 1oopF 330µF 

1__ ___ _.... ____ ..__.._. ______ -+----+---~GND 

• .fiCjJllf§lj/ Application Example 

VR 

lOk!l 

Fig.1 

c, 
330µF 

+ 

C, IOOOµF 

BA527 

Vee I+ 6V) 

L_. ______ ..._ _____________ _. ___ __. ___ GND 

Fig.2 
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BA546 6V-330mW ~ ///Jld'\'7-7 / 7° 
6V-330mW Single Power Amplifier 

BA546 ';t, ;t(' - 9 :I' J v 7 :; ;f, 7 - 7 v :::i - 5i, 1 / 9 -

;J"</Jf.I'::~~ L..t.:"'E ./ IJ:,, "J? tt'7-IC1:'9 o ~lmi~EE 

6V, ~jiij 8 Q Pif t::~~!±l 1.J330mW (THD=10%), ~*!:l:l 1.J 

550mWtft~ 6 n :!: 9 0 tDl:AA 7 1' / 1J l.,O) SIP 9pin0)1j'~ 

IC1"9o 

The BA546 is a monolithic power IC for intended for ap
plications such as portable tape recorders and inter

coms. 

-~~ 
1) 6V, 8 Q ~ fo.iPif t:: 330mW (THD= 10%) 0) !±l 1.J :tJf~~ 6 ti. 

.Q (Fig. 2 ~~)0 

2)j~~B::~if1i:b"~tl. H'.Q (ii!{'F~~11!;EESV<2V) (Fig.1 

~~)o 

3) SIP 9 pin}.. Wl', / IJ 7" / /ICfJ JJ.O)j::J5 ~\'.';Ji, .Q 0 

4) ~HfO)/ t'7 - IC~ IJ - .:;(BA526, BA527 t::. !:::' / ::J /I t-=j

:l'Jv I:' ;Ji, IJ, Jf.l)i':: d: IJ{~\, '?Httfl:' ~ .Q 0 

5) f~jj11Jt11!;)1ill:' ;Ji, .Q 0 (4.BmA Typ.) 

•m~ 
;t('-?z 1·Jv7 ::;-;r 
;F'-;i 1·Jv7--7'v:::i-5i 

1/:$1-;f</ 

• 7· O '>' ? 1f 17" 7· 7 .L.. /Block Diagram 

• ~m-t~~/Dimensions (Unit: mm) 

22.0:!::·1 

JL 
0.3 

10]] IID rm cm [DJ IID lID CID [I]]' 

•Features 

1) Output of 330mW (TH D= 10%) at 8 Q load and 6V op ra

tion (See Fig. 2) . 
2) Excellent low-voltage characteristics (starting voltage 

< 2V) (See Fig. 1 ). 
3) Housed in a compact 9-pin SIP package comparable 

in size to a preamplifier IC. 

4) Pin compatible with the BA526 and BA527, thus en

hancing versatility. 
5) Low current consumption (4.BmA typ.). 

• Applications 

Portable radios 
Portable tape recorders 
Intercoms 
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~-71 ~.m IC/ICs for Audio Applications BA546 

• Pillll!l!il~-li.lt~/Circuit Diagram 

R, 

R, 

R, 

R, 

• ~Mjl:;l;:~'3/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

11i!l!tEE Vee 12 v 

~~m~ pd 500* mW 

ibi'i')gJt~!I Topr -30-75 "C 

i!f;ff:)gJt~!I Tstg -40-125 "C 

e •~a<J~ti/Electrical Characteristics (Ta=25°C, Vcc=6V, RL=8Q, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

•1~-%~11l* lo - 4.8 7 mA V1N = OVrms Fig.10 

lll-llEl~1!EEif1Jm Gve 47 50 53 dB RNF=68Q Fig.10 

'.iE~l±l1J PouT 250 330 - mW THD=10% Fig.10 

~~~iJtjfi$ THO - 1.1 2.5 % Po=100mW Fig.10 

1±11J*l~tEE VNo - 1.0 2.5 mVrms R9 =10kQ Fig.10 

.A.1J~1it R1N - 25 - kQ - Fig.10 
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• 11Jl89M1!dbG/Electrical Characteristic Curves 

ID 
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.; 
u 
> 

"' z 
;;: 
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~HID 
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CJ IO 

z 
;;: 
CJ IO ... 
"' < 
1-
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20 

J_J_ 
f=lKHz 1--

=~.=~~nt-
GVo 

ll: 
[! Gvc ...-! 

~ 

"" ~ ~ 
I" 

2 3 4 5 6 7 
SUPPLY VOLT AGE Vee (V) 

Fig.1 

V~e~l6l:fl 
Rt =en 

2 is;: R.,:Q 

~ 
A.,_68Q 

50 ICIO 5CIO lk 5" 10k 

FREQUENCY : f (Hz) 

lJn 
l---+--+-+---l---+-+--+--1 =I KHz 

1.6 

! ,, 
1.2 0. 

z 
0 s 
0. 0.8 ;;:; 
rn 
i5 
a: ... 0.4 3: 
0 
0. 

~ N ~ Velc=9.10V+-

10"- 6.0V ~.5Vf---+---+--+---i 
~4-~ I 

0.4 0.8 1.2 1.6 

OUTPUT POWER : Po (W) 

RDHID 

5.0 

j 
-; 1.0 
rl • 0.5 
>-
5 
0. 

1 ~ 0. 

~ 0.05 
0. 

1-
::J 

I!: o.o 
5 

1 

~ 
0 
::t: 
I-

z 
0 
;:: 20 
a: 
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:;; 10 
i5 
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::Ii 
~2.0 
::t: 

c 1.0 
lo 
I- 0.5 

i 
5 

1000 

800 
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z 
c 

~ 
;;:; 400 
rn 
i5 
a: 
~ 200 
0 
0. 

BA546 

I IKH\~ 
~-~~o_, 

~~~·/o, 
l'!X(.\"Q"' 
~0>1' 

r... THO ( Ir POUT 

4 6 10 1: 

SUPPLY VOLTAGE : Vee (V) 

Fig.2 Pour 
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~ -7 1 ~ }¥] IC/ICs for Audio Applications 

l-vcc=6V 
OJ--Rl= 8 0 
f--v1.,=-SOdBm 

0 :rr 1Jj-
C =100µF 

·~,,,,,, 

o~ B'frrw_22µ F ~ 
HC,=47µF --c;~"; 

'ft& 

0 ::rn 
20 50 100 200 500 lk 2k 5k 10k 20k 50k IOOk 

FREQUENCY I IHzJ 

80 1-vcc=6V 
~Rl=80 
P01 r=SOmA 

60 
h. 

~Gvc 
""'<; 

40 rs: N 

E: 
t-,.N 

THO 
20 

~ 
If 

20 50 100 200 500 lk 2k 5k 
NEGATIVE FEEDBACK RESISTOR ANF(O) 

• iJllJ:iEl9JIH!l/Test Circuit 

c, 

osc~ 

1186 
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0 

2 .o:;; 
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Fig.10 

ftDNm 
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~ -7 -f ~ Jf:I IC/ICs for Audio Applications BA546 

e ~1tttal!&li(])ml,lj.lj (Fig.10~~) 
C1 : )..1:J~-@l::J /7'/-lt 

fft~-fiU;J: 10 µF""(" 9 o ;: (])C1 t R1N1' A:;IJ$~(])1t.\:l;t;/J "J 

1-- :;f 7~)J.lifLcdf*:l: IJ, :.1'~(])J:? t:f.J:IJ :1:9 o 

1 
fLc1 = 21rC1 R 1 N (Hz) 

C 1(])~:B;lf1j\ c'5 < f.J: IJ 9 ~ .Q (:, 1~~)~ IJ 7'? 51 /A 

(])m~~J:.Q••(])m~~m~*~<t.J:ij*"to :l:k 

~~*89~.QC:, ~~HJ..~(])n~ij~~*A<t.i: 

-:>f::. •J, 1Ciii:j:lt:;t- IJ .:i. -i- Hr.JW'i-t 9e:1Cii~muf .:<. 

71 $i'm#.i. ~)littJ..Q ;::_ (: t: J: IJ •• ;lftl:J .Q ;::_ (: 1Jf ~I) * 

"to 
c2:~~@~(])~5Jit:h7t--:::i/-T::..--lt 

fft~1ifit;J:47µF""("9 0 C2C:RNFC:1'NF@~(]){t.\:j;t;/J "J 1-

:;f 7 ~)J.li:JlfLc21Jf* * IJ, ;.1'~0) J: ? t:: f.J: IJ :l: 9 o 

1 
fLc2= 2rrC2RNF (Hz) 

Fig.7':, C2~'.£: ;i{. t.: t 8 (])1t.\:l;t~;j1'i(])'.£:11:kir- (., l" \,' * 

"to 

C3: IJ ·;;/Jv71Jv5lffl:::i/-T/-lf 

fft~1ii t;J:47 µ F 1' 9 o 

e @i!.ffbJt(])~lj.lj (Fig.11 ~~) 

(1) ii1±:m~~ 

01, a4t:J:.Qftihm~fit05t::J:.Q'.IE~5lit~~rf. 02. 03 

~J:.QU~AM~J:~-rmdc'5t1.*9o 

;: (])/Jg~AMtl:l 1:J t;J: Q8 , Q9 t: J: .Q / 1) t-:'71 J\0))..1J t 
f.J:IJ*9o 

(2) /IJ f-:'71 J\ 

Oa, Qgt:: J: .Q /j" - I)/ I--/ PNP 1-- 7 / ~.i" "A 51 t: J: .QI 

~ ·y 51 m:1:-l!!mt1fi1'md t5 n -r \,' * 9 o Qg(]) :::i 1.--? 51 a 
Mt;J: 014(})1'(-.A t.l' G 'ffU.:J..1J 1/I::"-1f / .:<.~rf012t: 

J: .Q;E~5JiEAM1'9 o 

(3) 7'1 f-:'IJ /?Jv-7° 

7'1 i-:· iJ /? Jv-/t;t 013, 010, 011, Q14(])Jt..-/1'~ •J, 

010 t 011 (])VF~ bQ ;i{. t.: 'fJ (]);I:)> G Q13(])VsE ~it(., iJ I\,' t.: fJ 
(]);lfQ14t::1\17' .A c'5 ti. :l: 9 o 

(4) J'i'7-~ 

Q13 t Q15t: J: .Q /j' - I) / I--/ PNP t Q14(])NPNt: J: .Q ~ 

:::i//~~/51~@~1'mdc'5tt:l:9o 

(5) 3'.1:5Jit~IH~ t;J:, Rs (24k Q lt ?pin t::m*le 9 .Q t!Hli R NF (]) 

C4: 131.~l~l'lm.iE:::i/7'/-lt 

;::_ ttt: J: IJ ~~;h ·y I-- :;f 7 ~)J.li:J(fHdf* :l: IJ, 'Hf/1' 

~(])J:? t: f.t I) :l: 9 o 

4000 
fHc= C4(pF) (kHz) 

(t.: tC. l.,Gvc=50d8(])~-@I) 

Gvc~SOdB(])~-@I Gvc ~·6dB 1t.\: < ~lt'.IE9 .Qt:."? ti. -r 

fHd;1:2f~t:(])rf:l: 9 o 

Fig.7t:, c4~'.£'.xt.: t 8(])~~~;jtt(])'.£:1t~:if- G n' * 
"to 

C5: 1J·;;/Jv71Jv5l*/1J i-:·711\0)1\11~7--:::i::..--T 

/-lj-

ttt~1ifi,;J:100 µf1'9 0 ;::_(]) ::J /7/-lf ~ ~ :l: IJ 1j\ c'5 < 

9 {\ C, IJ '/ / Jvi!*$;$~rftl:J1J~1Jf.J: C (])'(ff:""'f' ~ 8 f.: 

G:l:9o 

Cs: ti:l1:J~-@l:::i/7/-lt 

fft~1ii ';1:470µF1' 9 o 

C1: ~i!i!71Jv5l::J/7'/-lt 

~i!i!(]) iJ ·;; /Jv L--l'(Ji,~rf v =¥ .:i. 1.-- - :/ 3 / t: J: •J *:IE 

[.,*9o 

ft1'*:l:ij, *~(])J:?~f.J:ij:l:9o 

24kQ 
Gvc ~ 20109 RNF (dB] 

RNF~'.£:11:; <'5-tt t.:~(])Gvc, THD(])'.£:11:;t;J:, Fig.9t::if- [., T \,' 

:l:"to 

R, 

Fig.11 
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~ -7 1 ~ Jti IC/ICs for Audio Applications BA546 

• !(;JD~/ Application Example 

IN 

BA5460) lit.lf:l t vr i.;1:, ;f- -17 ·:;r J(, :1J iz ·:; HU:'. 0) I~ 

'7-J' //.lf:j;li-~9'iJC', li"m'iiiJ~t:l;t :f 1J J' / :fH\l"bO 

i.., * 90)-c'. ~r .. ii:a•~lH: J.-n* 9 o 1~?-~0)fhO) 

flH!!HiRNFZ'~* :QO)C', Fig.90)1'7 7 ~ .lf:l~ 'l' ~-~flH~ 

H~:Qt.:ilfJO)RNF~*d.>*9 0 

Fig.12 

+c. 
lOOµF 

Vee (6V) 

+ 

an 
SP 

470µF 

R NF=680 C'GvcO)~~i;t50dBt fJ: I)* 9 o iiiJ~t:ALC 

1\1" ~:f IJ J' /:ft.i: l: Ull.git.Q~.gi.;1:, 4pin;I)• SALC:::J / 

1-IJ-JL-~l±:H~f.:IJ, *f.: 9pin ;l)•S/IJJ'//.lf:jO)~)jji 

tt~S*1.*9o 
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~ -7 1' ~ J¥.I IC/ICs for Audio Applications BA534 

BA534 9V-2.3W ~/?'J~/'\?-7/7' 
9V-2.3W Single Power Amplifier 

BA534ti, ;f--117 Jl-7 ~:it, j- - 7' v :::J - 51'.ffll::mJ~ 

~f.:~ .I')".;·:; ?J\11~'7-ICl'"t o Vcc=9V, RL=40, 

THD=10%Cl)*f!fl::s1.'Z2.3WCl)tl:J1:Jtfm.:;, tL*"t 0 

~"' 'J ·:; /Ji,~js;$'f t '5, ~iiON-OFFn\¥Cl);f- ·:; 7' .1 

1 A'ti!:bcv.>Z1Jq~ < :tlll~ €>ti. Z\.'*To 

The BA534 is a monolithic high-power amplifier IC devel
oped for portable radios and tape recorders. 

•4'~ 

1) i!jtl:J:tJl'a.i9o 

• ~~Vitim/Dimensions (Unit: mm) 

Rl.6 

I llDIIDllDIIDllllllllllDlllllill llJI 

•Features 

1) High output power. 
PouT=2.3W (Vcc=9V, RL =40, THD=10%) 
PouT=2.8W (Vcc=9V, RL =30, THD=10%) 

3.6±0.2 

m 

--Jl-
0.5±0.1 

Vcc=9V, RL=40, THD=10%1::"t"PouT=2.3W 

Vcc=9V, RL=30, THD=10%1::ZPouT=2.8W 

2) ililON-OFF~l::f.!I!? ;f- ·:; 7' .11 A'ffi! ;bcV)Z 1jq~ I. 'o 
2) Extremely low pop noise when power is switched on 

and off. 

3) IJ •:; 7° Jj,~js;$fJ'°1*t\. l \, \ oQ 0 

• .mJt 
;f--11 7 Jl-7 ~:it 

;r--117Ji-7-7°v:::J-~ 

e 7C-Y?~-fYJf7A/Block Diagram 

I- 0 c 
:::> z z 
0 0 

m I- ~ u. :::> z Q. 
;!!!; 

3) High ripple rejection ratio. 

e Applications 

Portable radios 
Portable tape recorders 

"' Q. CJ 0 u. <( CJ z a: > 
I-
rJ) 

I-
0 
@ 
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~ -7-' 1' ~}ti IC/ICs for Audio Applications BA534 

• p;:j$18JIHb1t~/Circuit Diagram 

R,. 

• teMil:*~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

•Ui!11~ Vee 14 v 
~~fft~ pd 4.0* w 

11li'Fi..i.¥~!!l Topr -20-75 ·c 
fW.#i..i!Ufi!!l Tstg -55-125 ·c 
* ? :1i.!Ul25t 

• !l~tr.J~tt/Electrical Characteristics (Ta=25'C, Vee =9V, RL =4 Q, R NF=100 Q) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

~1~.JS-~•mi la - 20 50 mA - Fig.1 

M1E1a&11mum Gvc 47 50 53 dB f=1kHz Fig.1 

'.lE~lfl:tJ PouT 1.7 2.3 - w THD=10% Fig.1 

lfl:tJ•U!i'.11!:~ VNo - 0.7 3.0 mVrms R9=10kQ Fig.1 

.A.:1Jt!tit R1N - 200 - kQ - Fig.1 

1t~illlili!li~$ THO - 0.3 2 % Po=0.5W Fig.1 

1190 naNm 



:;iJ--7 1' :;iJ- .m IC/ICs for Audio Applications BA534 

• ill~~l§Jl!~/Test Circuit 

Vcc=9V 

Rc=40 

Fig.1 

• Ji5Jfif§IJ/ Application Example 

Vcc=9V 
c. 

2 
470µF 

;oJ-
I 

'T 
1' 

;oJ-
,Ell 

IN 

I Rc=40 

47µF I~ 

'7 
I 

GND 7' 

Fig.2 ~ffllli]agfflj / 
/ 

OUT 

naHrn 1191 
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BA5410 7~ "b-tz .m A 7v~1'\?-7 // 
Dual Power Amplifier for Radio Cassettes 

BA5410 U, 7 Vi.I i?Jtit:OO~~ ttt.:.A 7 v~ rt'7-J7 / 

7'C:9o !1;¥1:9-12Viz•;; H:JIL,f.:~l!fl:iJ:·:;i"(\,\*9o 

• 9Hf~tj")i&J/Dimensions(Unit: mm) 

BA5410 

C2.1 2.4±0.1 R1.8 4.7±02 
BA5410 is a stereo power amplifier developed for radio 
cassettes. It is most suitable to 4-12 V sets. 

•M:lt 
1) .A1!/J"\1'.A1'·;17-~~jl[.,"(l,\.Qo 

2) -lj"--Y Jr,~-17 •;; 1"-1frJ/IEl~~~-[.,"(\,\.Qo 

3) 9HtltO)'~Wl:J/7/-lj-0)~1f~iJ:1,'o 

4) 7- -17 /*M"\7 /.AtfaffC:ilb9o 

5) ~$*¥tttlaffC:ilb9o 

•Features 

1) A standby switch is built in. 
2) A thermal shutdown circuit is contained. 
3) There are fewer number of electrolytic capacitors 

externally connected. 
4) Good channel balance 
5) Excellent distortion characteristics 

0·q~f-_I -2.-54-±0-.5-----i 1- 27.94±0.5 

Ian anan an an an anan au an an an I 
1 2 3 4 5 6 7· 8 9 10 1112 

• mit 
.A7v~7V'~i.liz·;; t-

• Application 

Stereo radio cassette 

70---.--------, 
STAND BY § 'Vee 

~----1--...-+-'--~3 (8) 

1192 

5 ( 6) 0--+--~ 
IN 

40-.........,,,.,..--r 
BIAS 

BOOTSTRAP 

~>-4---1-""Mr+.-.....,...>--~___..----Q 2 ( 9) 
.01,JT 

.__ _ ___..__. _ _._ ___ ..._. _______ ---v·10 

.GND 

ftDHIR 
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~ -7.:-< ~ 1" IC/ICs for Audio Applications BA5410 

• ~M:fii7':~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

tiliJ!'llEE Vee 20 v 
~'.iii!~~ pd 12.5• w 
ibi'Fi..IUUa 00 Topr -25-+75 ·c 

i¥f.fjgJJ~OO Tstg -55-+125 ·c 

• :ll:~lbfl:5'kf-l:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 6 14 v 

• C~rr..J~tt/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Vee= 9V, RL = 3 Q , f= 1 kHz) 

Parameter Symbol Min. Typ. 

IW\ffi:-5-Pi!'~llit lo 17 25 

llflllll~~fEflj~~ Gve 45.5 47.5 

:.E:mtllt.J~t.J(ll Pour1 2.5 2.9 

:.E:mtll11~t.J(2J Pour2 - 5.2 

:i:~~ilt~$ THO - 0.3 

tll:tJ~~tEE VNO - 0.3 

A.t.Jt!Uit RtN 25 33 

'7 a :A t- -'7 v-"'"Jv CT 40 50 

1) '") /JI.-~$;$ RR 40 45 

• fi!JfLJ:.(f)5i~ 

(1 J ~ilili ON 1~(f) ~ .:i. - r. Hi¥rai 

~-ON 1~(f) ~ .:i. - r. Hi¥rai ti, 4pin (f)1\ 17' .A :::i :.- 7:.

~"Z'** ij * 9· ;::~ffl(;::~Q/~7'//·~-~ffl:Jit 

l5 t.::.:: .:i. - Hi¥raii:::~~:li:: ~ -r < t!. ~ ~ '• 

(2) .A:h:::i /-T/~(f)~tt 

A:1J :J /T/~(f)~ftti, ;::{~ffl(;::~Q /1) )' //(f)ii!i)M 

tl:l:1J~m:J:-::i()~:li::~Z<t!.~~'. ~.tJ*IC(f).A:1JYi/i 

T-(f)ii!lmt~mi, *11/3XVcc t: ~ Q J: 7t=~~:li::~nn 1 

* 9 fl, .:: (f)~ffti~)Jili ON, OFF Hi¥!: ti~iite'iJl:~fl:; ~ 

*9(f)""(';:'.)i~< t!.~~'. 

(3) J\:1J# I) .:i. -b. 

.A:h# 1J .:i. -Ati, Jitffl!Bl~~C7)J: 71:t.,t1\17' .Araii:ti 

~ ~ ( < t!. ~ ~I 0 * t.::, fiR ti 10k Q µ) T 1: ~~:li:: ~ ( < t!. ~ 

~' • .:: :hti, *IC ii DC 7'//l:~-::i (~ 1 Q f.::11JI:, A 

Max. 

41 

49.5 

-

-

1 

1 

41 

-

-

Unit Conditions 

mA 

dB Po=0.5W 

w THD=10% 

w THD=10%, Vee=12V 

% Po=0.5W 

mVrms Rg=OQ 
20-20kHz BPF 

kQ Po=0.5W 

dB 
Rg=10kQ 
Po=0.5W 

dB 
R9=0Q 
VRR=-20dBV, 100Hz 

:1J~7t~l-~mtl:J:-::iZtl:l:1J~fl:•Wf:hQC7)f~~~ 

/1J"Z'9. 

(4) 7'- 1-.A 1-7·;1/ 

7'- 1-.A 1-7·;1/ffl:::i/-T/~ (47µF) C7)ii!lmttfttJtJ;Jl7f 

C:Rti1.1:.11JC7) 0.047µ F (:C7)f!J;Jl1/1::0 -11'/.A "Z', 7'/ 

/fJ~'f~'.lE:l:~QZ:(:f~~l""('~l*9 0 7'- 1-.A 1-7·;1/ 

ffl :::i >7'1 /~C7)ii!lmttfttJtJ;Jl?l'fJ~·,J1 ~ < ( 7' / /fJ~:::f~'.lEI: 

~MJlif!li, R:li1.l:.11JC7) 0.047 µ F C:ii!l)jlJI;:: 30jiiJl"C7)jft 

tn:f.An-r< tc.~~'. 

(5) .A:$l/J~'1Yi!i-T 

~)Jjj\ OFF Hi¥, .A :$1/J\1 Y:liT-1:7;:: ~ ~~-fJ~·A Q C:, tl:l 

:1Jl:~:hQZ:C:W~ij*9·~·R~•i:~~:::i:.-ftt~ 

ti~~ ( ;:'.X<f"~»~~ I* 9 0 

naNm 1193 
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;t - 7' -f ;t 1" IC/ICs for Audio Applications BA5410 

• illti'.IEU&~/Test Circuit 

Vee 

GND 

+ 
1 000µ 

0.4~ 

Fig.1 

• Jifill'l~J/ Application Example 

1 000µ 0.47µ 

lliill ~ 

+ 1000µ 

Fig.2 
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* -7' 1' * 1" IC/ICs for Audio Applications 

• 11~iiJf!JMttdHl/Electrical Characteristic Curves 

30 I----- dl+---l-----l-+-y;"'~]L"'--+---+--+-----i 
20 ....}"l••-+--l-~-1--l-~+--~ 

17 

~ 
0 10 
f'.: 9 
" 8 
z 
Q 7 
fa: 6 

~ 5 
0 4 

~ 3 
§l 2 

~ 1 

~ 010 
<t 
f-

~ 

m 
~ 10 
a: 9 
a: 

8 

0 
0 

0 

~ 70 
~ 60 
z 50 
0 
f= 40 
0 
'±! 30 

~ 20 
w 10 

_y 
0o 2 4 6 8 10 12 14 16 18 20 

SUPPLY VOLTAGE: Vee (V) 

Fig.3 flllllllill'llfHIH~ 

lL 

iJ "J /J!.-~:!;$-'llilil!'ll!:IHi¥tt 

~fj§:~~i¥'11!:lll! 

G,, 

THO J... "IT 

ro 
50 ~ 

J 
40 z 

<.( 

" 30 w 

" <t 

20 '::i 
~ 

10 g, 
'3 

0 0 
30 100 300 1k 3k 10k 30k w 

en 
FREQUENCY : f (Hz) '3 

0 

i 

f--t-1 V ..t: Ml N ~ LL 

V, =CE~ .-:t::1:i ,... 
V, MAX ,......._ 
. 1Tli 

TIII & 010 30 100 300 1k 3k 10k 30k 
cc FREQUENCY : f (Hz) 

Fig.7 IJ •y / Jl.-~:!;$-)l!i]iJ!i:X!liftt 
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:;::: 10 

~ 
9 

a. 8 

a: 7 
w 6 :;::: 
0 5 a. 
f- 4 ::::> 
a. 3 f-
::::> 

2 0 
0 1 w 
f- 0 
<t 
a: 

§ 
10 

0 
f'.: 9 

z 
0 

~ 
~ 
0 

8 

7 

6 

5 
4 

~ 3 
§l 2 

0 

f-
lOOHA 

f=lkHz 

BA5410 

/ 

t "lo 1 14 "'16 "la ~ 

SUPPLY VOLTAGE: Vee (Vl 

f= 10kHz 

),.. 7_ a: 
<t 1 

~ 0 o 2 
~\: 

~ 

'1 2.0 
>" 
.§, 1.8 

.] 1.6 
1.4 

~ 1.2 

~ 1.0 

4 6 8 10 12 14 16 18 20 

SUPPLY VOLTAGE: Vee (V) 

~ 

y;P 
l7 

/ 
"!-

0 0.8 
> 0.6 

~ 0.4 

~ 0.2 
f- 0 
~ 100 300 lk 3k 10k 30k 100k 300k 

t:; SIGNAL SOURCE RESISTANCE: R, (!.l) 
0 
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'1" - 7 1' '1" m IC/ICs for Audio Applications 

0 

!!: 10 z 9 
~ 8 
0:: 7 

~ 6 
i5 5 

Ci)f= 10kHz 
®f=lkHz 
@ f= 100Hz 

@ 

CD IS.® 
-y: 

~ 4 
§l 3 
:11 2 
I 1 
<i. 0 
t- 0.001 0.003 O.Q1 0.03 0.1 0.3 3 

~ 

10 
9 

rL 8 

1196 

OUTPUT POWER: Po (W) 

z v 
z 

~ 
p 

4 6 8 10 12 14 16 18 20 

SUPPLY VOLTAGE: Vee (V) 

RDNm 

1ii' 100 
~ 90 
b 80 
:_j 70 

~ 60 
~ 50 
>:'. 40 
_J 30 

~ 20 

1---'i ,,,.,MIN ......+-" 
~~~f>.~ 

I' ~~ 
~~\E.I' _j_JI 

BA5410 

'.X 
'!-::~ 

l:;:o: 

gi 10 

i3 °10 30 100 300 1k 3k 10k 30k 
+ti It 

FREQUENCY : I (Hz) 

Fig.10 '7Cl.::Z. f-.-'7 v/\'J[,-l!J)SlftlM'tt 

@ ...... llUIR:::i;:I::- r :/:..-:71t~ 
® "'" 0 80cm2,2mm~I::- r ://:71t~ 
@ "'" 0 18om2,2mm~I::- r ://:71t~ 
@ ...... 1::- r ://:7tJL 
14~~~~~~~~~~~~~~ 

AMBIENT TEMPERATURE : Ta (°C) 

Fig.12 ~ff~$~ij;tt 



~ -7' -f ~ jJJ IC/ICs for Audio Applications BA5404 

BA5404 12V-360mW ~/?'JJd'\?-7/7' 
12V-360mW Single Power Amplifier 

BA5404,j:, ~if.~1±:12V ,RL32Q ~fiijO) c ~360mWO)tl:\ 

1J t.Jf1~ •'.:d't.{>:;, / 1' Jl-7 i' /.:~Ul-Jf.IH'7-J" / 7"1.'9 o ml 

lliliaflJ1~t.if+1t~ < ~:lE'. ~ n n'* 90)1.', 'f 1 ::.-~:li'.O) 

EIEl:!.llt.Jf::k~<. *t::.·7'- t-.A t-7·:1:t:::i::.-7>-tt~fflc' 

t.tc' ::.- ::.- :t JI,, t.tlliliamJ;Jt ~ c --:in'* 90)1.'iM'F':~itfEtt.if 

db •J *-tt A.,o 1-t~~lm c ~ T ~ .:i. -7 1 ::.- ?Yi/H·t.i"1-;J-c 'T 

t:i •J, ~ * ~ * t.t ffl)i,:t:ifiec 'c' t::. t.= 't {> J:?, z. 0) ~ .:i. 

-7 1 / '/ c )lib~ T0N-OFF9 {> ~;J!jiYffli-=ft.J"1-;J-c' l" c' 

* 9 o A. tJ 't iJ 'Y 7" 1) /? :::i >7' /-If O)'f'~ f.t PNP I- 7 

::.-V.A 51 A.tJn"it~ c·--:il"c'*90)1', ~ilil!ONil!f~O)* 

1J .:i. -.L.fMiJJ./ 1 .A''f.l~·t:1:1,: < < f.t--:i Tc'* 9 o 

The BA5404 is a monolithic single channel power ampli

fier IC that obtains 360mW output at RL 32 Q load and 

12V operation. 

·~£ 
1) ~if.~1±:12V, 32Q~fiij(.'360mWO)tl:\tJ t.Jf c IJ tl:\it {> 0 

2) A.:t.JiJ 'Y 7°') ::.-1':::i /7/-ttt.Jf'!'~f.tPNP 1-7 / V.A 

51A.tJ1J°itO)~d.>, ~if.ONil!MO);J{~.:z.-.L.fMib./1 

.A't.Jf'.J;-f.tc 'a 
3) ~ .:i. -71 ::.-?~liH rtft ~Tc '{Jo 

4) ~ .:i.-71 /'/ c)lib ~f;:_~)f.Yi/ii-=ft.J"1-;fc\n\{>o 

5) mllliliaf1J1~t.Jf~c 'o 
6) ·j'- 1-.A 1-7 'Y 7°:::J /7/-lff.l"°'f'~o 
7) SIP 9pin0)1j\l~l!H ·y Jr-~ ':~d.>.:, ti T }l IJ, I:: - 1-

:/ / ? f.l~-:;i;;~ (.'db {> 0 

8) )j1jjf~)Mt.Jf'.J;-f.tc ' 0 

•JIB~ 

? [J '/ ?1-;J-~ 7 :'.i":::t 

• *m-t~~/Dimensions (Unit : mm) 

CLO 

2.54±0.2 
...JL 
0.3 

20.32±0,3 

J1m mJ IJJl a:n DlJ IID an cm a:Dj 

•Features 

1) 360mW of power output is obtainable when driving 32 

Q loads and operating at 12V. 
2) A PNP transistor input circuit is used which does not 

require an input coupling capacitor, thus eliminating 
the generation of sliding noise from the volume control 

after power switch on. 
3) Built-in muting function. 
4) Power terminal linking to muting function. 
5) High open-circuit gain. 
6) Bootstrap capacitors are not required. 
7) Housed in a compact 9-pin SIP package which does 

not require a heatsink. 
8) Low power consumption. 

• Applications 

Radio/clock combinations 
lnterphones 
Electronic musical instruments 
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;iJ- ...,...71 '1'" ffl IC/ICs for Audio Applications BA5404 

• ~$1911Hhlt~/Circuit Diagram 

A,, 

a,. 

a .. 

A,. 

Ou A111 

7 6 

e t@Mll:::k~l!/Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits Unit 

t~tJ± Vee 20 v 
~~HH<: pd 1000 * mW 

lbf'Fi!l!JUUfl Topr -25-75 oc 

fjff:i!l\Jt:lBJlfl Tstg -55-125 oc 

• :tlM~lbfF*f!lo/Recommended Operating Conditions(Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 7 12 15 v 

e 'l!l~tr.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =12V, R L 1 =32 O) 

Parameter Symbol Min. Typ Max. Unit Conditions 

11!\f~-13-~tmt lo - 12.3 22.3 mA VtN = OVrms 

llllliil~ilJ±ifitH~ Gve 47 50 53 dB RNF=330, f=1kHz 

lli*tll1.J~1.J PoM 470 610 - mW V1N =-20dBm, f=1kHz 

:i:t!tll1.Jt1.J PouT 290 360 - mW THD=10%, f=1kHz 

tll 1.J~liftJ± VNo - 0.40 0.90 mVrms Rg=OQ, BPF=30Hz-20kHz 

~~iilililli~$ THO - 0.2 0.5 % Po=50mW, f=1kHz 

iii*tll1.Jtmt louT 30 - - mA R L2 =1200 (;i.1) 

1198 RD Nm 



~ -7 -f ~ ffl IC/ICs for Audio Applications BA5406 

BA5406 12V-5W T .1 -p )'[,/'\? - -p / 7° 
12V-5W Dual Power Amplifier 

BA5406 t;J:, ~ ti:l :1J1a:~i/tl~ '7 - J7;.., 7" ~ 21@ l*J~ l., t.: 

7'.:iJ7JvOTL'E.l')~·y?l~'7-IC"t'9o 12V, 3QPifl' 

t;J:5WX2, -t Vt9V, 3QPifl' t;J:2.8WX 2 O)~ti:l1J fflll(IJ 

f,:-tt;l:9o 

'ili:~~.APijO);f- ·y 7" .11 ;(ff1j\ ~ < , iiJG'ili:IHi¥tt :t .li!:Hl' 

"to 
7 v::t;m;~l\.O)fijjM .11 ;(t,1j\~ <' AT v::t7 V::t:fJ 

t ·1 Hti1ce: vr~~l'9 o 

The BA5406 is a dual OTL monolithic power IC contain
ing 2 high-output low-frequency power amplifiers. 

•*¥~ 

1 ) ;f- 'Y ")" .11 7.'f:f1j\ ~ L ' 0 

2) iiJG'ili:IBi¥1itJ"~n n' {> (Typ. Vee= 5V fJ> €> ~f'F)o 

3) 7-v/;?:.JvJ\7/7.fJ5 • .li!:L'o 

4) ~$~;¥tttJ" .li!:Hl' di>{> (Po=0.5WPif THD=0.3%)0 

5) SIP 12pin l~·:d- - V'.A I) l'~~ l.,-'?> 9 ( ~~&lmf.l ~ 

*fa1j\ l' ~ {> 0 

6 J ') ·1 7"1v 71 Jv9 (6pin) tJf ~ .:i -71 >7~-Tc t., z 
:tfieffll' ~ {> (6pin~GND'ili:fll.1:::9 {>)0 

7JM~~-T~~e:~~z~ij7-~'7-?~&al'i!i> 

{> 0 

8 l 1~·1 Jr- VO)AAti\:#LfJf 1J\ ~ < ~AA50)~~ttJf8& 1" di> 

{> 0 

9 ) ~~f:iH!HiliiEffl ::J ;.., T;.., if'~ l*l~ l., -c L' .Q 0 

10) 7 v· :;t;m;~l\.O)fU,t .I 1 7.' fJ5'1j\ ~ < , t ·y ~ l*J l' § El3 

1::: v 1 7 '7 ~ l' ~ {> 0 

• mi.t 
7.7-v::t7V::t:fJt ·y ~ 

$J:.7. 7- v::tt 'Y ~ 

.g.flij.mTV 

• ~ff~-t~ii!!/Dimensions (Unit : mm) 

29,s:!:g·' 

0.61~L 
• 2.54±0.5 

27.94±0.5 

I DD llD 111 m DD DD llD au rm DD DD DD I 
1 2 3 4 5 6 7 8 9 10 11 12 

• Features 

1) Small pop noise. 

, , I ~ I ,, 
~ 

2) Superb reduced voltage characteristic (Works at 
Typ. Vee = 5V min.). 

3) Good channel balance. 
4) Good distortion factor characteristic (THD=0.3% at 

Po= 0.5W). 
5) Mounting dimensions can be reduced because of 

employing a SIP12pin package. 
6) A ripple filter (6pin) can be used as a muting terminal. 
7) Symmetrical layout of terminals makes the art work 

easy. 
8) Designing of radiator is simple because of small 

thermal resistance of the package. 
9) Built-in high area phase compensation capacitor. 

10) Radiation noise to the high frequency band is small, 
resulting in easy layout in the set. 

• Applications 

Stereo radio cassette tape recorders 
Desk-top stereo players 
Multi-voice TV receivers 
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~ --71' ~ 1" IC/ICs for Audio Applications 

• 7CJ ·:;? 1i 17" 7 7.Li./Block Diagram 

u re a:- al re a: a: !-" ;; ::J <[ "- ::J w w ::J 
[]_ a: z []_ I- ~ []_ __J 
I- I- ~ ~ ::J en ii: ii: 
0 I-

0 
0 

"' 

• F".l~IEli&~.liltli!J/Circuit Diagram 

5 4 
(8) '(g) 

e ~X~:li:k:iE~/Absolute Maximum Ratings (Ta=25"c) 

Parameter Symbol Limits 

~illf.~13:: Vee 18* 

~~ti!.I<: pd 20* * 

l1Jf'Fia.ltiB Im Topr -20-75 

f*~ia.ltlalm Tstg -30-125 

1l*lli..ll.lt Tj 150 

• M'lltllJfF*:# /Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 5 12 15 v 

1200 RBNIR 

di 
"-z 

r:{' 
<[ 
a: 
I-
en 
I-
0 
0 

"' 

(10) 
3 

Un~ 

v 
w 
oc 
oc 

°C 

BA5406 

!-" 0 
::J z 
[]_ "' I-
::J 
0 
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• 'lltf.&g~tt/Electrical Characteristics (Ta=25t, Vcc=12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

1118~~-)lll la 20 40 70 mA V1N = OVrms 

fll-lliiliUll.HYf~ Gvc 43 46 49 dB f=1kHz, V1N =-46dBm 

'.iEWtl:l:l:t:J Pour 1 4.0 5.0 - w f=1kHz, THD=10%, RL=3Q 

'.iEWtl:l:l:t:J Pour 2 3.4 4.2 - w f=1kHz, THD=10%, RL=4Q 

~$ THO - 0.3 1.5 % f = 1kHz, Po= 0.5W 

l:l:l:t:Ji!Ht•~ VNO - 0.6 1.0 mVrms R9=10kQ 

A:t:Jt!tt R1N 50 100 - kQ f=1kHz, V1N=5mVrms 

• iJlg~l8)1&~/Test Circuit 
SW 

SW: loil!Jlt~O)ol;OFF 

Fig.1 

RD Nm 

BA5406 

1201 

I 
I~ 

'7 
I 

7' 
;... 
7' 
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• ~JD~/ Application Example 

510 

-

• •~r:JMt!dllil/Electrical Characteristic Curves 

1202 

z 8 
Q 

~ 61---t-~.::. 
~ 
0 
a: 4 
uJ ;;: 
~ 2 f----+-~---+:~ 

100 

150 
AMBIENT TEMPERATURE: Ta ("C) 

Fig.3 ~ffilt$4Mi 

Voo=12V 
f=lkHz 
RL=30 Zo R••=1200 

90 

.2~ 
L'J 

1-- lo L 
r--t-t- L_ 
Gvc ~ ,...._ 

i---; 

T~ v 

10 

-20 0 20 40 60 

AMBIENT TEMPERATURE: Ta ('t) 

0 

~ .. 

~ 
~ 
0 

0.1 Q 
z 
~ 
~ 
:J: 

..J 

>:! g 

ftDNm 

BA5406 

+ Vee 
1000µF 

SP 
30 

SP 
30 

100 f=lkHz 
90t-+-+-+-+-+--+--t-+--+-i-+-1-ir-V 0= -1 OdBm 

R,=30 

1 801tt-H11r~~i-:::tt:t::::t:+=t=t=l=t::\lt-r-l1 
i:Di:D:-:' 701-H-Gvo•-+-+-i--+--+-+-+--+-+-+-+-+-<-+--+-1 
~~ ..... 
~ ~ z 50,r-+-+-+--t-+--+--t-t-+-i-+--t-r-+--t-t-+-+-T-i 
00~ yY1 z z ~ 501--1-~G,,_vc+ -i-+--+-+--++ ..... --;_-++--_,-+_--;_-++ _,-+_-.;.,,_ "'+IL'.~....,._-+-1---t-1 

~ ~ ~ 401-+--+-+-+-+-+-+-+--+-1,__.., .. J.d~P"l-+-+-+--+-+-+--t 
~ ~ ~ 301-+-+--+--t-+--+--t--+.""v__,v-+-+-r-+-+-t-+-+-~ 
~~~ !11 
6 6 ~ 2011-+-+--+--t-+--+v-+-+-+--+--t-+--+--t-+--+-i-+-t 
>>O j 

1 01-+-+-+-+-<y+l0+-+-+--+-1-+-+-1-+--t-+-+-t-1 

o~o~-+-~~15~1~-+-~,.......~-+-...,._~_,_~. 
10 10 20 

SUPPLY VOLTAGE : V cc (V) 

Fig.4 tEE~m -ti.11.•EE!fi¥tt 
ft~.,,~1UIE 

w 
3100 

J 
o6 80 

J .. 
z 60 

~ 
~ 40 

~ 
~ 20 

0 
10 

Vcc=12V 
R,=30 
V0=0dBm 

~ 
2 G,.H 

Gvc 
R., 12 

100 1k 10k 100k 

FREQUENCY : f (Hz) 

Fig.6 tEEf1J~-/!15/Jlft!fi¥tt 
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Vcc=12V 
RL=3!l 
RNF=120fl 

100 

:5 60 
;'.! 

"' 5 40 
0 

20 

~o 100 lk lOk 100k 
FREQUENCY : f (Hz) 

Vcc=12V 
RL=30 

~ R••=1200 
0 
I 
I-

z 

Po=0.5W 

~ 0.8 

~ 
i5 0.6 
0 z 
0 

~ 0.4 .. 
I 
_J 

~ 
IlJ 

lSl .... g 0.2 
I-

0 
10 100 lk !Ok 

FREQUENCY : f (Hz) 

f=lkHz 
THD~10% 

100k 

~ 61-----+--+--+--+--+----+--+--..t 

L 1-----+--+--+--+--+----+---klZ_L'-l 

~ w 
~ 4 l----+--+---+--+--r7t--rt17-r-+---; 
~ RL=LiL:j 

6.' 3 1-----+--+--+--+.r,,c-A,./£-+--+----; 
!; ~ R

1
L=40 

0 21-----+-~~v:~...d...-+ .... ~:.d"--+~+----t~-+---t 

~ 
05~-~-~-~--+--,~o-~11=---,~2-...,..13 

SUPPLY VOLTAGE: Vee (V) 

ftDNm 
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I-
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::!! 
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_J 
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BA5406 

6 B 10 12 14 16 18 20 
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1204 

20 ~:~=~~~=;~=~~~=~~~=;~~'l','2-3rt" 
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BA695 3 .~LED JD;t- I<~.~ 1t / ;< -9 1''7-f J{ 

3-Point LED Autoscanning Meter Driver 

BA695,;J:, 3,ffii.(})LED~~ffl l.d.:FM/AM7 V;1" fflll!il~~ 

~~t~Z~R~~~/~~~?~\.'T.FMM*~·-

t: ';J:jilljYi/i(}) c "5 €> :f.»(})LED(})R,i.)fit: J: IJ ll!il~1Jfiij ~ t~~ 

VJli:j:i(J)LEDO),ffii.:tJl:J: IJ ll!i]~ ~f.:;: Cf~ ~*To 

AMM*~1~!M't:,;J:LEDO)R,i.:tJl:J: IJ ll!i]~(})~~fff~'* 

T. 

The BA695 is a 3-point LED autoscan meter IC devel
oped as a tuning indicator of AM/FM radios. 

·~ft 
1) 1100(})1C\,'FMll!i]~~U:-~•0)1J[fi]t~~:ttm:AM.(}) 

li'il~ft~~T~~lmf B-.:i Z~ 1 ~. 

2) iilf'F~i!~ll:$Blm ;IH.5-14 v t lb.~ I 0 

~n-A7v;1-~c(})7-7f~ffm~wz8~. 

4) SIP 9pin(})f.:d>f'F~tt1i!il:~ 1 • 

•Features 

1) Detuning direction and AM tuning are implemented in 
a single IC. 

2) Wide supply voltage range (4.5 ~ 14V). 
3) Can be used to indicate tape feed direction in car 

stereos and other tape recorders. 
4) Easy-to-handle 9-pin SIP package. 

e ~~;f'~lgj/Dimensions (Unit : mm) 

20.32±0.3 1.25 

llID tID IJlJ [[l) IJlJ CDJ I]]) Cill IDJI 

•m~ 

7 V;1-ni! ·;.r 1-

n-A7v;1" 

~1?t:1ni!·:;" 

~i.t~t±l~ 

• Applications 

Radio cassette tape recorders 
Car stereos 
Microcassette tape recorders 
Error detectors 

BA695 

RD Nm 

BA695 

01.0 

JL 
0.3 

I 

1205 
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• ~Mll::k~~/Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits 

•i.!i!•EE v 16 

r-i:gti!J<: pd 500 * 
tif'F~Jl~llfl Topr -10-60 

f*#~Jl~llfl Tstg -55-125 

• ll~f:l~ti/Electrical Characteristics (Ta=25"C, Vcc=12V) 

Parameter Symbol Min. Typ. Max. Unit 

1!!\f~~ll\¥11tim IQ - 7 12 mA 

l:ll:t:J~'°'ll!:EE VOL - 0.3 - v 

FMfiiHi.!ll~:iFtEE VFT - 70 - mV 

LEDR,\)AlJ]ltlJ To - 0.3 - sec 

AMlll!ii.!ll~:iFiiEE VAT 0.4 0.6 0.7 v 

FM&i.l!'ll!:EE~ll!I VREF 2 6 Vcc-2 v 

FM 0 LEDR.\:tr'll!:EE VFO 0.4 0.6 0.7 v 

• :llt~lil.JfFstH4/Recommended Operating Condition (Ta=25'C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.5 14 v 

• iJlq~@l!~/Test Circuit 

BA695 

2 3 4 5 6 

Fig.1 

1206 RD Nm 

Unit 

v 
mW 

"C 

"C 

Conditions 

-
I LED=10mA 

I V sc-V REFI l'~:iF 

R=27kQ, C=10 µF 

VREF=OV 

8 9 

R=27 k 
C=lOµF 

-

-

BA695 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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• JiC;JJ:lf§lJ/Application Example 

BA695 

Voo 

ScR 

VR 

(1) FM:lii*~i~PiJ 

~'*~~~H-t V(Fig.20)i:j:lO)L1, L2, L30)J:-j ;j:LED 

f fi!ffl [,, T FM:lii* f ~i~ [,, t.: t ~, i! ·:; I- O)~i~~i.l.li:fi 

fJ":lii*~iJ.li:fxJ: IJ jg~[,,"( S IJ, ~ 7-J-JL- v-"JL-fJ"f[ < 

3pin (IN) O)~f£fJ"FMLED£n~EEVFo0.5V (Typ.) J: IJ 1lt 
~ \ij];.g.9~"(0)LEDt;;J:)j1Jn [,, * 9 0 3pin~f£fJfVFoJ: IJ ~ 

< ;j: ·:if.: PiJ !Ii\ 1" ~' -f ti. fJ• 0) LED fJ" £n 9 .Q Z. t fJf 1" ~ ;!: 

9 0 { 0) t ~ 2pin~EE (Vsc) fJ~·1 pin~EE (VREF) J: IJ t~ < 

;j: .Q J: ? t: fil.!J~ [,, T s tHI'.' L1 fJ" #.\i~ [,, lliJ ~1:ffoiJ i -~ [,, 

;!: 9 o I V sc-VREF I tJ"FMlli]~~~~EEVFT?OmV (Typ.) 

J:~e<;j:tL~~WF.f\n[,,lliJfil.!J[,,~Z.ti•~[,,, ~~ 

VscfJ"VREFJ: IJ VFTf t;;J: t' ti. Tift< ;j: -:i t.:t$1;ft t;;J:, L3fJ~·,~ 

i~ [,,jg~ [,,t.: z. t f~~ [,, ;1:9 0 

(2) AM:lii*~i~PiJ 

AMfii*i~1~9 .Qij];fttiSREFf ON [,,IN f AMPiJ0)7 .:i. -

-=;.,,? i.,.~·1i.-cw~ *. :t 9 o sREFi ON 1., :t 9 t, L20)Ji. 

,~nl" ~ L1, L3t;J:)j1Jn [,, ;!: 9 0 { Z.1,"INt:AMlli]fil,!]~~~ 

EEV ATo.sv (Typ.J ~J_tO)~EE t-9- *- ntt, L2tJ~·£n 1., llilIDli! 

f·~[,,;!:9o 

(3) ;iH;ttt$.,~O)fill.~Jl 

1) Rw, Rw 

Rw= Rw =00):1*®1."VFT ( I Vsc-VREF I ) t;;J: 70mV (Typ.) 

1."9 o Rf .A.ti.{> Z. Ct: J: IJ Fig.40)J:-') t:VFTO)fjf J1'tf 

.QZ.tfJ"1."~:t9(t.:t.:1.,, R=R'c9.Q)0 REF, ScY:ffiti 

Fig.50) J: ? ;j: .A,"j] IB!Jl!t: ;j: -:i TS I) REF-Scra91 / e0 
- ~ 

/ ;<: ti~60kQ (Typ.) 1"9 0 ;!: t.:REFY:ffif GNDt:9 .Q Z. t 

t: J: IJ ScY:ffi f t;J: t!GND (~~fiifPiJ)t: 9 .Q Z. t t: ;j: IJ ;!: 

9o 

2) RT, CT 

L1, L30)F,ii.j~~WJf~jt.QflB6'/i1"9o RT, CTt:J: IJ 

~----<>-------<>-------<>----l• V cc= 12 V 

Rcx3 Ll,L3:SLT-35UR(;/;<) (lf!ll!fil) 

-+I 

SLT-35GG(li!) Aw=A'w=O!l 

L2 : SLB-15UR (;/;<) RT - 27Kfl, Re= 6800(11!) 

SLB-ISGG (Ii!) CFIOµF AL = 1.2K (;/;<) 

L2 : SLC-26UR (;\<) 

SLC-26GG (Ii!) 

Vn 
' ' -- ..... 

' ' I 

i~ I \ v~ 
-IN"-

Fig.3 

>of----1--+---+--+--+--+----+--+-+-+-+--<--+--< 

t±! 

~§~1---1""'-"'-+-+--t--+-+-+-+---+---t-1--t--I 
llli ' 1'--
~ o J",..,_ I 
~~f--l--t-+-t--t-L--...-"t--cl-+--t----t---t-1--t--I 
"" N 

gf--t-+-+--+-+-+-+---f--+N-+i--..,""'+<;:-t-----+----1 
' '-1 

0 40 60 80 100 120 
l!\li\Rw~ Rw (k!l) 

1 sec-0.1sec;t1."ff;@;t:~:lf:l" ~ ;t 9 o Fig.6t: { O)ll!Ji* 

f~[,,;!:9o 

CRY:ffi (4pin) f GNDt: 9 {> z. t t: J: IJ '~~ f 11:.ilf> T F.ii.n:I* 

®t:'t.Q z. t tJf<:~ ;1:9 0 

RDNrn 1207 

I 
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R w REF 

R'w Sc 

Fig.5 

3) LED:±l1J 

LED I'' 71' 7'm (6, 7, 8pin)l;I: ::t- 7' / ::::Jl, . .-? '.$! ct.>? 

Ts IJ ~)M:lilJ~M!fttRL ~ ~ ~ .Q;:. c i:: d:: IJ, 20mA (Max.) 

O)nllfl1"f:Eiti::~:iE:1" 8 * 9 0 

100 

0 

I 

BA695 

~ 
~ 

. -

is: 

:is:: RT=27k,0 

b,.. :II TI 
RT lOOkQ 

='k 

IJ 
b,.."i'.'t" 

0.3 3 10 30 
11>.~Jili.ift(H') 

• Ji5.lllf§IJ/ Application Example 

(1) FM/ AM~f~tll\.O)J;Dffl 

Fig.7';1:FM~)Ji'.i::? :it - 1"7 7-\"' IC~1~ffl l., t.:~-g.O)~'f*. 

B91.>IEl~m1"9 0 VR1 t;tFMt&*~f~llijO)J!:\flnlm~:iE:ffl 

1"~·~*A1JO)m~WA-:ikc81"tS~-~O)m1"* 

1208 

7 ::t - i-:· 
77-t> Aw 

IC 
~...,;;M...,;;e1;;;.;er...:D.;r"v;;;.;er __ __J ((° 

REF 

SC 

IN 

CT 

Fig.8 

RD Nm 
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n,cpO)LEDtf~!KT"t 9 z. t tft.1:1. 'cl:? c:Wilfl ~ * "t 0 vR2 
l;J:AM1&*~f~l!i¥0) vA(Jl,,~°.lE:ffl1'~1j,0))..:1Jf~~1', l'iiJ 

~Pi\'1::1: h,cpO)LED:lf~!KJT9J:?l:-tz ·:; I-~ -C < t!. e; 1, ' 0 

(2) 1il±-tf-;J{1'0)Jitffl 

Fig.81:111.±-tt-;f--"O)JitffliJ~tff- ~:I: To REF tScO)A. 

:1J C:1il± t 1.JU ~ 9 t 2 -::>0)111±0)*'1'.&'C!Cti~C: J:-::> -C 

L 1-L30) c tit» tfON"t {> t.: ~ 2 -::>O)'i!iti~tf-'.lE: v-"' 
'"t z. ~t.:t1•, :srnc--; 1:>11•~1.,;IJ•t!f!IJ'.lE:"t .g z. t ;1Jf<: ~, 

~J{ill~KO)~~~tl:IKt.I: c "O)Jitffl;IJf~ ~€>ti. :I: "to 

BA895 
10k 

!Ok 

!Ok 

10k 

@I@ 

Fig.9 

BA895 

!Ok RIGHT 

RIGHT 
lOk 

27k 

lLEFT lOµF 

6800 

Fig.10 

S1 82 $3 LED S1 S2 $3 LED 

PLAY 1 OFF ON ~ 

STOP - ON. - • 
PLAY 

1 OFF ON ~ 
RIGHT 

FF 1 OFF OFF t> 
PLAY 

2 
LEFT 

OFF ON .. 
REW 2 OFF OFF <I FF OFF t> RIGHT 

1 OFF 

FF 
LEFT 

2 OFF OFF <I 

7"-/jEfj - ON - • •'IK'~:±I~ 

RDNm 1209 

I 
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BA685 5 a LED :;f- f-. .A ::f -\1 //I~ -1/A(J(l)C - 9 I'' 711~ 
5-Point LED Autoscanning/Bar Level Meter Driver 

BA685ti, FM/AM~1~~0)[0i]~r.J-~J.,ZV'v«Jv ;I. - 51 ffl 
t vroo~ ~ t.:'E / •J-;,, ·:171c-r90 ;:O)BA6ss 111E-r 

FM•*~m•~~~fi~~~fOil~~O)n~•~t~~n 

1:~ ~[Oi]~O)·~~fi~ 1 ;1.:9 0 

AM•*~1~•1:1;1:1\--~1:~ ~ "/?7 Jvv«Jt-0)•~ 

~fi~ 1 ;1.:9o 

-~t:ti, frfiO)LED~ffffl~;l.:91.f, LED1 {IE~IJO) I" 

71 ·f~mUi, ~fSO)LEDO)ffffl t~JI: V(25mA;I.: C'i'iJ 

Alltt.1>Jn 1 ;J:9o 

The BA685 is a monolithic IC for a tuning indicator and a 

level meter of the FM/AM receiver. 

• 4':& 
1) FM[Oi]~r.J:&V'~~-O)n~t~~:ttV't:AMffl v-":')v ;I. -

51 ~AH i!HJ-tt t '?o 

2) ilJf'F~ilU~J±lMilt.f6.5 ~14V tl1'~ 1 o 

~7-7v~-§0)7-7~fi~~if~8~o 

•m~ 

7 ::.ht :tJ iz '/ t

:tJ - .7. 7 v :;f 
;1'-J.,..7.71/:;f 

• ?1-Jf~-t~~/Dimensions (Unit : mm) 

19.4±0.3 

Rl.2 14 13 12 11 10 91 

12345678 

~ rrl---17.6±0.3 

' N 
0 ' • ~ ~ +1 I Jo . Mg t, ~~,-~,~~'"' 
~ I ~2.54±0.3 

1 
I I 

17.78±0.3 8.8±0.6 

•Features 

1) FM Tuning and detuned direction indication as well as 
AM level meter function. 

2) Wide supply voltage range (6.5-14V). 
3) Can be used for tape running indication. 

• Applications 

Radio cassette tape recorders 
Car stereos 
Home stereos 

1210 naNrn 
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9 

ONO~ 

Vreg 
12k 

• ~Mll::k~*&/ Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits 

'ilit'ill± Vee 16 

ff~HI~ Pd 550 * 
tif'Fialllalll Topr -10-60 

1liH¥i.r.Jllalll Tstg -55-125 

tf:!:tJ F71711UJlt louT 25 

• 11nur..1~tt/Electrical Characteristics (Ta=25'C, Vee =13V). 

Parameter Symbol Min. Typ. Max. 

~1~~~-)Jlt lo - 15 20 

AMr.\i.:tJ v.r\JL-(1) VIA1 - 20 -

AMr.\i.!krv.r\JL-(2) VIA2 - 40 -

AMr.\i.!trv-"'"JL-(3) VIA3 - 60 -

AMr.\i.!tJv-"'·Jv(4) VIA4 - 80 -

AMr.\i.:tJ v .r\JL-(5) V1A5 0.8 1.0 1 .2 

FM~ .:i. - t- v.r\Jv VFM 1.1 1.5 1.9 

FM:iErrllflta v.r\Jv VFS 0.6 0.7 0.8 

FM:i:r.\i.:tr v.r\JL- VFTUN - ±0.3 ±0.9 

FM~iJ v .r\JL-ialll VREF 2.5 5.6 Vee-2 

:iErrFaJllll To - 1 -

tf:!:tJ~~-J± VOL 0.1 0.3 0.75 

G!ffl'ilit'ill±lalll Vee 6.5 13 15 

RDHID 

BA685 

Vee 

Unit 

v 
mW 

·c 
·c 
mA I 

Unit Conditions Test Circuit 

mA :i:tf:!:tJOFF Fig.1 

% of L1 l')Jj.ON Fig.1 
V1A5 

% of L1 , L2 , ON Fig.1 
V1A5 

% of L1 , L2 , L3 , ON Fig.1 
V1A5 

% of L 1 , L 2 , L3 , L 4 , ON Fig.1 
V1A5 

v :i:tf:!:tJON Fig.1 

v - Fig.1 

v )i(1) Fig.1 

v V REF= 5.6V, R=3.3kQ Fig.1 

v - Fig.1 

s RT =56kQ, CT= 2.2 µF Fig.1 

v Io =10mA Fig.1 

v - Fig.1 

1211 



~-71' ~m IC/ICs for Audio Applications 

• ••rrn~tt/Electrical Characteristics (Ta=25t, Vcc=13V) 

Parameter Symbol Min. Typ. Max. 

FM;i!i\\:tr l/l'(Jvi.IJl~lf:Jl A VFTUN - -1 -I AT 

FM:iiMJv"'J"lfi'i:.'.:i.--v - - ±60 

lfl 1J OFF IJ -'J 'iftmf IOL - - 50 

~ ::i..-7-< ::.-7J..7Jti:tit Z1M - 15 -

REF )..]J~)M leR - - ±100 

Sc J..7J~mf I SC - - 100 

FMs )..]J~)M IFS - - -100 

A Ms J..:h•lni I As - - -200 

Vsc >VREF OFF L 1 L 2 L3 L5 OFF 

Vsc >VREF OFF L5 L3 L 1 OFF 

To 

• ill~~IIDl!~/Test Circuit 

1212 RDNrn 

Unit 

mV/°C 

mV 

IJA 

kO 

IJA 

IJA 

µA 

IJA 

L 1 

L5 

BA685 

Conditions Test Circuit 

VFTUN=0.5V 

-
-
-
-

-

-
-

L3 

L3 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

~:f~ 

i) VFs>O.BV 

ii ) I Vsc-VREF I > VFTUN 

O LED-i:F.ii.!tJ~f~ 

i) VFs>O.BV 

ii) I V sc-VREF I <VFTUN 

O LED-i:OFF~f~ 

VFs<0.6V 



:;t--7-' -1 ;f° Jfi IC/ICs for Audio Applications BA6104 

BA6104 s F.i. LED 1; =rm E1H1~- v~1~;1. - ~ r-:·711~ 
5-Point LED Linear Scale Bar Level Meter Driver 

BA61041i, LED#.i.:tJfflv/'\·Jv.i<-9 t l.,Tl#J~l.,f.:.:C./ 

1) :;, ·;.i ~ IC"('9 0 

ICl*J$': Ii, )..1.J ~J± t:M [., T ~r .. ilfiiii .7. 7 ·;.i '1'l'lb1'F [., 

T ~' < ::J /Hv- 9 a- l*JJl [., T ~' .Q 0) l', tlJ:tJO)LEDli 

A. 1.JtJ±t:~<.tlit [., T 1\-~ff- ~ tL :!: 9 a 

;}: t.:, 5'"?0) ::J /Hv- 9 a- l*JJl [., T .t:> IJ, •itt~J±~~ 

!l (7pinf#I~) 0) t ~ l:li, ~200mV0)}..1.J~J±.7. 7 ·;.i '1' 

l'::J /l~v- :$Z tfl!J1'F9 .Q J:? l:~;E [., T iii> IJ;}: 9 a [.,f.: 

tf-:J T, •itt~J±~~JlO) t ~ 1: Ii, )..1.J~J±r..J1Vl'·~ 

LEDt.f F.:i.:tT9 .Q ;:::_ t id: IJ * 9 0 ?HlBtt\Ji'L (7pin-GNDr .. i, 
v cc-7pinr .. ii a-}.. tL .Q::::. t t: J: •J, ~F.:i.:tT v /'\'Jt-a-o.5-

3.0VO)le!mt:~:lE:9 .Q Z. t =I:> l' ~ :!: 9 a 

The BA6104 is a monolithic IC developed as an LED 
level meter driver. 

-~~ 
1) 5'flEO)LEDI.:: J: -:J T )..1.J v/'\'Jv!J\-~ff-l' ~ 9a 

2) tll:tJ~)lilti, 9H;fttm:tn.,:J: •J :a*15mA:!: l'f:E~,:~ 

:lE:l' ~ 9 O)"(', LEDO)fS'\'!'ff~~tf§ El:!l:iR"' 9 a 

3) ?~$~Jlt:J: •J, ~F.:i.:tT'-'"'·1t-a-o.5-3.0VO)le!ml' § 

El:! 1.:: ~:lE: l' ~ .Q a 

4) }..1.J1 /l::"-~/.7.tf~~'o 

5) SIP 9pinO)f.:/Jt)f'J:~tttf~~'a 

•JIB~ 

:/?-f-Jv.i<-9 

=J-1-=/?.i<-:$1 

~J± =J- I •;.i tJ 

• ~ff~-t"$!~/Dimensions (Unit: mm) 

22.0~:.2 

-IL-
0.3 

I IID CIIl cm cm DJl CilJ DJJ cm a::D j 

•Features 

1) Bar-type input level display using 5 LEDs. 
2) The output drive current may be set arbitrarily usin9 

an external resistor to any value up to a maximum of 
15mA, thus allowing adjustment to accommodate LED 

color and shape. 
3) An external adjustment can be used to freely adjust 

the full-LED lighted level to within the range 0.5~3.0V. 

4) High input impedance. 
5) Easy-to-handle 9-pin SIP package. 

• Applications 

Signal meters 
Tuning meters 
Voltage checkers 
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;iJ--7 -f ;iJ- Jn IC/ICs for Audio Applications BA6104 

• 7·a ·;1? 1f 1' 7"?7.b./Block Diagram 

" 0 
" 

t- 0 
t- z :J 0 
::J 0 > a_ > 
a_ 

~ t-
:J 
0 

• j;l;Jgj!@litllilt&!ll/Circuit Diagram 

REF 

• a@t,f:ll::k~~/Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits Unit 

-~-s: Vee 18 v 
ff!f!l?ti~ Pd 500 * mW 

lbf'FiBJllal!ll Topr -20-75 oc 

flH~iBJliallll Tstg -55-125 oc 

•*.A:htS: V1N 4.5 v 

LED 1"71 ::fiii*tlillf I DL 20 mA 

1214 RD Nm 



•::t -7 1 ::t Jf:I IC/ICs for Audio Applications 

• 11!\~*'ti/Electrical Characteristics (Ta=25°C, Vee =12V) 

Parameter Symbol 

ti1'1'tili!tJHUll Vee 

J!\\f~"%~tlm lo 

::J /HI/- t- v-"'Jv -1 Vr1 

::J /HI/- t- v-"'Jv -2 Vr2 

::J /HI/- t- L;l'(Jv-3 Vr3 

::i ;.;1tv- t- v-"'Jv-4 Vr4 

~J!ii.!l'J v"'·1v~:lE:laWI Vr 

LED~717t5M I DL 

• illg~IE)~~/Test Circuit 

Vee 

Au -5 

6800 x5 

BA6104 

Fig.1 

Min. Typ. Maxo 

9 12 15 

- 3 6 

130 200 270 

330 400 470 

530 600 670 

730 800 870 

0.93 1.0 1.07 

- - 15 

®v, 
VrAd1 

RDNm 

BA6104 

Unit Conditions Test Circuit 

v - Fig.1 

mA LEDt)M';t~:l:f.i:l', RL=oo, 
Fig.1 

V1N=OV 

mV V r =1.0V~:lE:fl Fig.1 

mV V r = 1 .OV~:lE:fi Fig.1 

mV V r = 1.0V~:lE:fl Fig.1 

mV Vr =1.0V~:lE:fl Fig.1 

v Vr =1.0V~:lE:fi 
Fig.1 

VTL>8.0VC'~J:iE: 

mA - Fig.1 

I 

1215 



'.I" -7 -'f ;t ID IC/ICs for Audio Applications BA6124 

BA6124 5 F.it LED m vu El.,~ - v~Jj;. ;C -11 r-:· 71' /~ 
5-Point LED VU Scale Bar Level Meter Driver 

BA6124 U, 7 V :t :h iz ·;1 I- v :::J - 11' f.j: ~ 0) LED v -"''Jr, 

;<-~ffl~~~~k~/U~~~~~T. 

5 'flO)LEDl:J:: 9 )...tJ 1.;,.;:Jr,..0)1~-~jf-ff~ ~, ~ff-v 

-"'Jr, u, -1 o-+6dBO) 5 -~~ff- t t.t -:i -r 1., * 9. 
i*1$1Eli&l:t:J:, Jl)llf7"/7'HM.6X ~ n'9 t~~. "St.)MA.tJ. 

~iii~}... tJ 9 9 ;: t ff~~ 911 "/)>' 1±1 tJ t>' •iJi!'ill±~ib 

1: J:: -:i T LEDilt)Jif"IJf~{I:; ~ f.J:l.'J::? l:)t~)llffl:;O)l!i:!J.1"/Jf 

tllfi ~;ft TI.' 9 t.: ~. LED~ iii~ I" 71' 79 9;: t fl~~ 

*T• 

The BA6124 is a monolithic IC developed as LED level 
meter of radio cassette tape recorders. 

•M-A 
1)fi)lifJ7/7'~i*lilVn'9f.:~, 3'.C)llf, iiimf'-'"ftLO) 

)...tJ~t>llJ1'1=99. 

2) LED"'O)~mf~'.it'il)liffl:; ~ Tl.'9 t.:~, ~)jj!~J±"/Jf~ 

jlJ ~ T t, LED~)MO)~fl:;"/Jff.j:1, '• 

3) ~iUiiJi!~i*Jil ~n'90)~, 'ilil:'ill±b"~ib ~-rt> 

1±1 tJ~ff-~ll!l"/Jf~{I:; ~ f.j: "'• 
4) ib1'l=~iJi!'illl:~l!l"/Jf3.5-16VtJAl.'f.:~, ffl~ffJAl.' 0 

5) SIP 9pinH·;1 'r-V~, ~"IJ•=b9Htlt$8b=b~f.J:1.'f.: 

~. :1iU&.7.~-.7.~ t 6f.J:1.'. 

• JDji 

VU;<-~ 

~/fj-Jr,..;<-~ 

i" 0)11!JO)~jf-~-

• *m-tii181/Dimensions (Unit : mm) 

-.ll 
0.3 

•Features 

1) Built-in rectifying amplifiers are used to allow AC or 
DC signal inputs. 

2) LED drive current is regulated to eliminate variations 
ip LED current with respect to supply voltage varia
tions. 

3) The reference voltage is built in to eliminate output 
display variations with variations of supply voltage. 

4) Wide supply voltage range (3.5-16V) enables a wide 
range of applications. 

5) Housed in a 9-pin SIP package and requires few ex
ternally connected components, thus saving PC board 
space . 

• Applications 

VU meters 
Signal meters 
Other display devices 
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~ -7' 1' ~}ti IC/ICs for Audio Applications 

D, D, D, D, GND 

• ~Mlt:*;:iE~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

llti!i!lltfE Vee 18 

[-fgfi~ Pd 800 * 
ti1'Fi.il.JUellll Topr -25-60 

1*:f.J:i.il.Jt..allll Tstg -55-125 

tl~$).il.Jl Tj 150 

D, 

Unit 

v 

mW 

·c 
·c 
·c 

Amp. 
Output 

IN Voe 

•·~~~'Ii/Electrical Characteristics (Ta=25°C, Vcc=&.OV, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

ti1'F'li&l 11tfE ..allll Vee 3.5 6 16 v -

1!IH~-%Mlltillt la - 5 8 mA V1N=OV 

::i /Hv- t- v«Jv-1 Ve1 -11.5 -10 -8.5 dB -

::i :,1tv- t- v«Jv-2 Ve2 -6 -5 -4 dB -

::i /Jtv- t- v«Jv-3 Vea - 0 - dB ~f.l<Ji\\ 

::i :,1tv- t- v/'\"Jv-4 Ve4 +2.5 +3 +3.5 dB -

::i :.-1tv- t- v«JV-5 Ves +5 +6 +7 dB -

m\ill V1N 74 85 96 mVrms Vea 17)::t :.- v«Jv 

LED'.iE11tillt I LED 11 15 18.5 mA -

.A.1JJ~17-".A11tillt llNO - 0.3 1.0 ~A -

• illtl:iEl§lift~/Test Circuit 

BA6124 

Fig.1 

RD Nm 

BA6124 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Vee 
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~....,.71' ~JD IC/ICs for Audio Applications 

• 11~tr:l~1!1111*l/Electrical Characteristic Curves 

1218 

2.5 

~ 2.0 
~ 
1-
:;) 
0 
> 
~ 1.5 

~ 
'"" ~ 1.0 
5 
0 

a. 
::; 
<C 0.5 

250 

200 

?. 150 
..J 
UJ 

~ 
..J 

~ 100 
0: 
<t 

!!! 
8 so 

I' 

6 8 10 ~ ~ W IB 20 
SUPPLY VOLTAGE:Vcc (V) 

f=lkHz r 
JL'VcS 

JL 
.. L}"" 

L zvc3 
v 

r-tr~ 
~ 

v.J 
so 100 lSO 000 2SC 

INPUT VOLTAGE:V1N (mAnns) 

f=l kHz 

1 
J_ 

6 8 10 12 14 16 18 20 
SUPPLY VOLTAGE:Vcc (V) 

RDNrn 

25 

20 

1 
c 

~ 
~15 
UJ 
0: 
0: 

5 
g;! 10 
ii' 
0 

~ 

BA6124 

f 

10 12 14 16 18 20 
SUPPLY VOLTAGE:Vcc (V) 

2.0 .--,-,-rrrrm-rrrrrmr---.-nonm--rTTTTTTII 

1.81--+4-++>titt->-t-+++tt#---+--H-++t+++--+-+++H-Ht 

,..._ 1 .61--+4-++>titt->-+-+++tt#---+--H-++t+++--+-+++H-Ht 
~ 

gl.41--+-t-H-H-ttt-l-+++ttttt---+-H-+ttttt--+++tt+Hl 
> 
. · 1.21--+-t-H-H-ttt-l-+++ttttt---+-H-+ttttt--+++tt+Hl 
uJ 

~ 1.0~~~1M;;:::;;~:ml!ll'~:$1:1t1ttt::stttm 
..J 
0 
> 0.81--+-t-H-H-ttt-l-+++tlttl---+-H-tttttt--H.++tt+Hl 

'"" :::> 

g: 0.61--+-t-H-H-ttt-l-+++tlttl---+-H-+ttttt--+-++++tftl 
:::> 
0 0.41--+-t-H-l+ttt~l-+++tlttl---+-H+H++t--+-++++tftl 
"-::; 
<{ 0.21--+-t--!+l+ttt--ji-+++tlttl---+-H+H++t--+++++tftl 

100 

200 

180 

f 160 

_§, 140 

I 
0 120 
". 
..J 
~ 100 

~ 
uJ 80 
;; 
~ 60 
::; 
g 40 

20 

0 
-20 

f=l kHz 

1 k lOk 100k lM 
FREQUENCY: I (Hz) 

VcS 

v~ 

vc1 

v 

Vol 

20 40 60 80 
AMBIENT TEMPERATURE:Ta (t) 



~ -7 1 ~ Jti IC/I Cs for Audio Applications BA6124 

• liC>Jft~j/ Application Example 

Vee Vee 

~l .... ~1 
<( <( 
E E 
~ ~ ~ 

"' 

(1) gHIJ (2)UIJ 

Fig.9 

R=lW 

12v~:=~+ +.T, 10V-14V=680 
8V-12V=510 

10V-16V=3900 R 'oo ~ 

Fig.10 

BA6124 

Fig.8 

~~U~©-~BfR~.Q~t~~~. m3•00!79~ 

791 L., v 1J-;(91 L.l fR~.Q~ttJ~·l'~:l:9o 

C2!j:, :1J '.:.0" 1) / ?ffl© :::J / -T; .. ...it l'9 0 VR!;: ~I) .i\.:tJ 

vl'\'JVf~~ L.. t9 o fr~©-~©~l±f .A.:tJ L.., OdBR.\ 

1Jf,¢.i}T9 .Q ~? !:VRf~!l L.. ;!: 9 o 

LED~-f~t;;. < 9.Qf.:ilb!:!j:, Fig.9(1) 1:~9 ts IJ, 

LEDt:~HIH;:fttfitf .i\.:h.Q1.J)!t, Fig.9 (2) t:~9 ts IJ, 

LEDtiU'IH:~!ftitf .i\.:h.Q1.i'$© 2 -J©n$1Jf'NJ IJ ;1:9 0 '/;;. 

s, ~s~©ni!©~~. ~~~l±Rti~~~~•~w 

Rfl:: L..:1:9 o 

ii: 'll!:i!f.ill±tf9V ~ ~ ;t -r fff§ ~ti.~ J:? fJ: c ~, LEDC7.l'll!:il!Hlt 

~71/t:uiHiJi:t!.Oit~.AttMJ', "/b.AA71 /~1tttcPd Max. 

~~;t;/J:l 'd::? t:iiAf.G c < t~·~l '(Fig.10~~lo 
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;;f-71' ;;f JJ,J IC/ICs for Audio Applications BA6125 

BA6125 s ,i;!a LED m •; = Y El 111 ~ - i,, "'11)< - 9 t-:· 711 ~ 
5-Point LED Linear Scale Bar Level Meter Driver 

BA6125,;t, 5 V':::t:h-tz ") t- v :::J -1£ t.f cO)LEDv-"'Jv 

;I. - 9 ffl':~~ ld.: "E .I 1) ~ r7 IC"C'9 o 

5 fij!O)LED': J: 7a> A.1J v-"'JvO)I~ -~'jf\.jf""(' 8' ~ff\. v 

-"'Jv,:t, 35-175mVrmsO)iUU'.35mV,msAT ·:; :fl'~r .. i 

~5R.\':~ttlt-n'*To 

i*.lllBIElm': ,:t, fHtJ? :..- :t HMP.lt vn, 7a> t.:ilb, ~5frf.A.1J 

i~MA.1J96~tWl'87a>~~. W1Jt~~~~-~~ 

J:-::> TLED~5frf.1J"'Rft [,t.f1,'J:? :lE~5frf.ftO)i!!~JI1.f!Jlk~ 

tt n'7a>f.:ilb, LEDf~M F51.i97a>~t1.fl'8*9o 

The BA6125 is a monolithic IC developed as an LED 
level meter of radio cassette tape recorders. 

·~:& 
1)~5frf.7/:1ii*.Jil.Vn'6f.:ill>, ~5frf., ~5frf.1,'-ftt0) 

A.1Jl't~f'J:T7alo 

2) LEDA.0)~5frf.i:lE~1t vr\,\7alf.:ill>, ~imt~~1fR~ 

t, T t LED~5frf.O)Rft1.ft.f 1, 'o 

3) ~it!~ilii! i i*.Jiii& t, n' 7a> O)l', ~imt~~1fRjjj t, T t 

W1J~ff\.t';~1iR1t t,t.f1,'o 

4) ~f'l=~ilii!~~ial!l1f3.5-16V t}1;:1, 'f.:ill>, ffl)£1.fJ1;:1,'o 

5) SIP 9pin/~·:.t Jr-;:/'""(', Ui>t9HtttllB~t:!lt.f1,'f.: 

ill>, ~~&;v~-;\fti'.)t.f\,\o 

• Jfl~ 

I~·:; T 1) 'f I·:; iJ 

~'f-TJv;I. -9 

f O)ft!JO)~'jf\.~~ 

• 91-Jf~-tii~/Dimensions (Unit : mm) 

01.0 

JL 
0.3 

f aJl l:ID CIIJ CIIJ cm IDl OD cm a:ol 

•Features 

1) Rectifying amplifiers are used to allow operation by 
AC or DC input. 

2) LED drive current is regulated to eliminate variations 
in LED current with respect to supply voltage varia
tions. 

3) The reference voltage is built in to eliminate output 
display variations with variations of supply voltage. 

4) Wide supply voltage range (3.5-16V) enables a wide 
range of applications. 

5) Housed in a 9-pin SIP package and requires few ex
ternal components, thus saving PC board space. 

• Applications 

Battery checkers 
Signal meters 
Other display devices 
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:~ -:T' -{ ~ ffl IC/ICs for Audio Applications 

• j'[J ·;1? 9' 17"?7.L../Block Diagram 

o, o, o, o. GND 

• ~X~:lll:k~~/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits 

~i&!~I± Vee 18 

o. 

Unit 

v 

Amp. 
Output 

IN Vco 

ff~tft:lc Pct 800 * mW 

IJJf'FiM.lliali Topr -25-60 ·c 
f*i'fiM.lliali Tstg -55-125 ·c 
tl~$)M.Jl Tj 150 ·c 

• 11~rt..l~tt/Electrical Characteristics (Ta=25°C, Vcc=6V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

IJJf'F~i&!~l±fl Ii Vee 3.5 6 16 v -

11!\1~.JS-~Tlillt lo - 5 8 mA V1N=OV 

mllll V1N - 105 - mVrms Vea 0)0Nv-"'Jv 

:::J/Hv- f-.v/'\Jv-1 Ve1 - ~Vea - mVrms -

:::i :..-1tv- t-v/'\Jv-2 Ve2 - 3-avea - mVrms -

:::i :..-1tv- t-v/'\Jv-3 Vea - 1 - - ~f.!<R.l 

:::i /Hv- t- v/'\Jv-4 Ve4 - ~Vea - mVrms -

:::i :..-1tv- t-v-"'Jv-5 Ves - ~Vea - mVrms -

LED'.lE1i!:illt I LED 11 15 18.5 mA -

J...j)J{1J7.A1iillt llNO - 0.3 1.0 µA -

• iJllJ~@~i;!!J/Test Circuit 

BA6125 

_I_ 
IN X _I_ 

> 
'.'.:_I_ 

,+;. 
Fig.1 

RDNrn 

BA6125 

Test Circuit 

Fig.1 

Fig.1 I 
Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

1221 



=t--T 1' =tm IC/ICs for Audio Applications BA6125 

• liCi16~J/ Application Example 

BA6125 

c,1,HfC20)Pi\''.lEIH • ~ .Q z: e: 1: c1:: •1. Ji01§Pi\'r .. i (7' 51 "J 

'7511'.b., v1J-;('.';11.b.)iR~.QZ:tb~·l'~t9o 

c 2 ,j:, fJ "J / 1) / 1' Jf.10) :::i;,. 7' ;,df l' 9 0 VRi::: J: IJ kh 

1/-"{J[,f filjjfl l., *9 0 ffif;O)-'.JEO)~J3::i A.1.J [.,, 3~§ 

( V c3) 1.Jf,~JJ9 .Q J:? l:VRifililfl [., t 9 o 

LED~)Jlt i j,'f.i: ( 9 .Qt;; /1) I: ij:, Fig.3 (1) i:::~9 C: .t:J IJ, 
. LEDt.~HIH:t~#Li A.:h..Qn$t, Fig.3(2)1:::~-t ts I)' 

~DC:~~~•tttA.:h..Q1J$0)2~0)1J$#aijt9o 

t.;:.t:J, ~~~0)1J$0)~~. ~~~B::Rti~J:ij~)Jlt~ 

1.JfR1t t., t9 o 

R=lW 

m-~+ 10V-14V=6Bn 
8V-12V=511l 

BA6125 

Fig.2 

'------+Vee 

(1) ~HIJ (2)iUIJ 

Fig.3 

ii: ilt~11EEti9VU~~ Tf~lfl ~ti. .Q J:? {!: t iHJ:, LEDO)~)M 
#t*ft71' /':iA?IH:t!l'itf.Ati.MJ', t&M71 /H;J-ttlPd Max. 

H!~ t.i:~ 'J:? ':ii:i ~ T < tC. ~ ~' (Fig.4~!!l0o 

Vee 

10V-16V=390fi 

Fig.4 

Fig.5 

.I_ 1.5Vx4 

..I. 

.I.. 

Jr 
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:;;J--71 :;;J-Jf.1 IC/ICs for Audio Applications 

Fig.50)VRI: J: IJ J...tJ v~JL-filo!il~t- [., ;!: 9 o '(fM;O)-:lf:tj: 

'iii~€ J...tJ t.,, 3R,i.§ (Vc3) :lf,~tJ'9.Q J:? l:VRHJil~ I.., 

:1:9o 

J...tJ v~JL-:lf;k~'v' t ~l:t;t, ?pint- J...tJ t9.Q z:. t tl' 
~ :1:9 o 7pinJ...1J t9 .Q z:. t l', :::i /J~v- t- v"X'JL-0)1\ 

7 '/ ~ t;J:8pin)...1J t:J:l:;~'t Y tj: < tJ IJ ;I: 9 o 

Fig.60)100kQVRO)t!.tbt'flf.f>;I: IJ1Jq~ < 9.Q tC1, R1 

l'* t -::in' .Q :t&'i!iP\¥'.lE:lli:lfil'£ t.> •J, lit~P\¥r .. infil'£ft t., * 
90)l'}:!M; I_, T < f!. ~ \, ' 0 ?pin:Qi:;k}... 1J v /X')j, t;J: 5V Max. 

l'9o 

Vc2 Vc3 

?pin.An 0.4 0.8 1.2 1.6 

Vcs 

2.0 

RDNrn 

VR 

DC IN !OOlcn 

Fig.6 

v (Typ.} 

BA6125 

Vee 
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;.;J- -71' ;.;J- Jf:J IC/ICs for Audio Applications BA6137 

BA6137 5 .~LED m vu Elli/~-v~JI;;< -~ 1''71' /~ 
5-Point LED VU Scale Bar Level Meter Driver 

BA613HI:, 7 ~:it :hi? "J I- v ::i -11' :>Jc O)LED vl'(Jl.

~ -9ffl~~-~~~/~~7?~~9. 

51mO)LED': d: 7,;,}..fJ vl'(Jl.-0)1~-~ff-;fi~ 8, ~ff-; v 

/'\'Jldj:-10-+6dBO) 5 F,:!.~51'; t :>J-? -n,' * 9 o 

11'J:gB@~t:ti, !limJ7/"1'H~.SXVn'?;it.:11J, ximJ..fJ 
l~~J..1J9?;i~cff~8?;i~~. WfJt, ~~~J±R~ 

';:: d: -? l' LED~im ffR1t ~:>Jc' d: ? :l'E~im1tO)mcJi ff!i% 

~:Ii n'?;it.:11J, LEDi~~ F71.7'9?;i ~ t ff~8 * 
9. 

The BA6137 is a monolithic IC developed as an LED 
level meter driver of radio cassette tape recorders and 
other audio products. 

·~~ 
1) !limJ7 /"1'111'J~ Vrc'9t.:11J, xim, ~imc'"ftLO) 

)..1J~t~f'F99. 

2) LEDl\.O)~im I :l'E~im1t ~Tc'?;, t.: 11J, ~~~J±fiR 

~ ~ T tLED~mtO)R{tfi:>Jc '• 

3) LED~im I ;j\<f3LED,:i@9 9 d:? 2":>J < ~ ""( c' 9 0) ~ 

jj1lj!t~1J ff'),' :>Jc'• 

4) £~~i.liii111'l• ~n'?;iO)~, ~i!UiJ±tfR~ ~-rt 

tl:l 1J~ff-;~imffR1t ~:>Jc'• 
5) ~f'F~i.liii~J±~lm tf3.5.:._.16V t ~c' t.: i1J, ffl~ti~ c ' 0 

6) SIP 9pinH "J 1r - ~- ~, ~ fJ• t 1H-t tHBi:\1t11' :>Jc' t.: 

11J, £t&.AAi:-.A It€> :>Jc'• 

•m~ 

VU~-9 

~?7-JL-~ -9 

-t O)ft!lO)~ff-;~~ 

• ~~'1"~~/Dimensions (Unit : mm) 

22.o:+:r 

. 
ti "'f~l ~ i-~1 ~ 

j:,1-
M 

2.54±0.2 

20.32±0.3 

0.65 
0.85 

1.25 

\cm llll cm CID a::D Cill CID aD lllJI 

•Features 

2.s:+:i·1 
Cl.0 

JL 
0.3 

1) Rectifying amplifiers are used to allow operation by 
AC or DC input. 

2) LED drive current is regulated to eliminate variations 
in LED current with respect to supply voltage varia
tions. 

3) LED drive current has been optimized for red LEDs to 
conserve power. 

4) The reference voltage is built in to eliminate output 
display variations with variations of supply voltage. 

5) Wide supply voltage range: (3.5- 16V) enables a wide 
range of applications. 

6) Ho.ised in a 9-pin SIP package and requires few ex
ternal components, thus saving PC board space. 

• Applications 

VU meters 
Signal meters 
Other display devices 
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;;t-:T' 1' ;;t ]fl IC/ICs for Audio Applications 

0, O, O, o. GNO 

• fll!M:ll::k~*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

lU.illEE Vee 18 

ff~Hl~ Pd 1100* 

IJ.Ji'Fi.IUliB 1!1 Topr -25-60 

iJH'li.l!JliBl!I Tstg -55-125 

tl%ll6)jlJi Tj 150 

0, 

Unit 

v 
mW 

"C 

"C 

"C 

Aniµ 
Ou1pu1 

IN Ver. 

• tl!tl'f.J .. tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =6.0V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

IJ.Ji'F•i.il!EE lei!! Vee 3.5 6 16 .~ v -

111\i~~~-)jjf lo - 5 8 mA V1N=OV 

:::i :--Hi..--~ v-"'Jv-1 Vet -11.5 -10 -8.5 dB -

:::i :.--1ti..-- ~ v-"'JV-2 Ve2 -6 -5 -4 dB -

:::i :.--1ti..-- ~ v-"'Jv-3 Ve3 - 0 - dB ~!lii\i. 

:::i:.--1ti..-- ~v-"'Jv-4 Ve4 +2.5 +3 +3.5 dB -

:::i :.--1ti..-- ~ v-"'Jv-5 Ve5 +5 +6 +7 dB -

m\ili VIN 74 85 96 mVrms Ve3 O);;t :.-- v-"Jv 

LED:JEtii1! I LED 5 7 9.5 mA -

.A.:tJ1~17'Ailtii1! llNO - 0.3 1.0 IJA -

• iJllJ~ISll&~/Test Circuit 

BA6137 

9 lo - Vee 
2.2µF 

fr" +LL. IN 

a k!l 

R 

-= t 
Fig.1 

RDNIR 

BA6137 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 I 
Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

1225 



;t-71' ;f Jf.l IC/ICs for Audio Applications BA6137 

• /;OJIH§IJ/ Application Example 

BA6137 

Vee Vee 

tll:IJ~/ tll:IJ~/ 

(l)~HIJ (2)iMIJ 

Fig.3 

C1 .hZ tfC20)HiJ'.lEtH ~ ;l .Q ;:: t ':: d:: ~) ' i;o~ailrai (7' 9 ") 

?91 ].,., vl)-:J.'°91 J.,.) ~~;l.Q;:: t1:f1'~;1:9o 

~~. ~~~~~~ffl0)~~~~~1'9.~~J::ijAti 

v-"'"JHfiliJfl [, ;1:9 0 ffj!;O)-:lE:O)~J±~ An[,, OdB,~ 

fii~.r.f9 .Q d:: -5 t:VR ~filiJfi I.,;!: 9 o 

LED~)M~ '.'.Pt.i: < 9 .Qt.: ell) I:~.:!:, Fig.3 (1) ':jf-9 t S IJ, 

LEDt:~HIH:~tn:~Att.Q1J$t, Fig.3 (2J':jf-9 t!>IJ, 

Fig.2 

R~lW 

N:::+ + +' + 
7V-16V=2200 ~ ,00 ~ 

~¥¥~ 
Fig.4 

LEDtiUIJ,:t~til:~Att.Q1J$0) 2 "?0)1J$ff&i IJ ;1:9 o tJ: 
s, Fig.3 (2) O)jj$0)~.g, ~imi~l±~ID,:d:: ~J ~)Mfiifi~ 

f~[,;1:9o 

ii: \ilt~'.ilt/Itl9VHU. -Cf~ffl t! :h.7-> J:? t.t t ~, LEDC7)?l!:lllff:lt 
*ft71' /':iii~IH:f!!;j'H'.J..:h..Q;IJ•, ~71' / ~1;J"~t"Z"Pd Max. € 
il!:lf.t~ 'J:? ':)i~ I.,""(< t.:"t!~' (Fig.~!«ll, 
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~-71 ~ ,ijJ IC/ICs for Audio Applications BA6144 

BA6144 5 .~LED Jf!I VU 13111~- (..;~JI;;( -9 1''7-{ I~ 
5-Point LED VU Scale Bar Level Meter Driver 

BA6144,;t, 7:/:it:hi:!·;; 1-i...-:i-:1~cO)LEDv«Jv 

;< -11 ,Etl':~~ L,t.:~ .I')~·;;? IC""fT o 

5'fiO)LED':J:.QA1.J v""')vO)J\- ~;if-ii""f ~ .• ~:if- v 

""'Jt.-,;t-1s-+1?dBO) 5 R.l.~:if-c ~? n' :i: To 

i;t;illm~1:1;t, ~51ifr::..-7'1mioc1.,n 1 .Qt.:ill.>, '.if.51if.A.1.l 

f~~A.1.J"t.QZ..C:W""f~.Q~~. ili1.Jt, ~~~ffR~ 

,= c1::? -r LED~51iftiR1t 1., ~L 1 c1::? :JE~51if1tO)!!icJJ:tflti.i 

~tiTL'.Qf.:/1), LEDf~tl1"71:i"9.QZ..C:ii""f~:I: 

To 

The BA6144 is a monolithic IC developed as an LED 
level meter driver of radio cassette tape recorders and 

other audio products. 

-~~ 
1)~mf7'//frq,ill.,TL'.Qf.:/1), ~)i, ~mfL 1 Ttl.O) 

A. 1.J c:· t ~i'FT .Q o 

2) ~:if-v«Jt.-ii-13-+17dBC:J1;;L 1 t.: 11>, :11 -r-::. ·;;? 

v::,... V"O)J.b;L 1 f~.Ji}""f t~:if-T .Q Z.. C: iJ''I: ~ .Qo 

3) LEDA.O)~)if '.lE~mI1t (..,TL I .Q f.:/1), ~~~ff iJ'°R 

~ (.., T tLED~mfO)R{tiJ<~L 1 o 

4) £*~ililif i;*;Jil 1.,n1.QO)I!, ~i/ili~ffiJ,.R~ l.,T t 

ili1.J~:if-~mliJ,.R1t l.,~L 1 o 

5) ~i'F~iM!~ff~mliJ'"5.5-16V C:J.b;L 1 t.:ill.>, ffl~iJfJ.b;L 'o 

6) SIP 9pin/~ ·;;Jr- V"I:, (.., iJ> t 9H-t tt $6'11t'.'.!>~L 1 f.: 

ill.>, £l,&.AA:-.AfC:G~L 1 o 

•JIB~ 

VU;< -11 

~1'-r Jv ;e -11 

i O)ffuO)~:if-iitii'. 

• ~·Hf~-;j"~~/Dimensions (Unit : mm) 

22 .0 ~:·' 
lo-----
2.0 R 1.0 

~1~0 +I 
~ =, ~ 

Ji 
M 

2 .54±0.2 
·0.65 

-0.85 

20.32±0.3 1.25 

l[[JJ CID an an IIII CID IID CIII Cilll 

•Features 

Cl.O 

JL 
0.3 

1i Rectifying amplifiers are used to allow operation by 
AC or DC input. 

2) The wide display range covers -13dB to + 17dB, 
enabling the display of even signals with wide dyna
mic range. 

3) The drive current for the LEDs is regulated, eliminat
ing LED current variations with supply voltage varia
tions. 

4) The reference voltage is built in to eliminate output 
display variations with variations of supply voltage. 

5) Wide supply voltage range (3.5 - 16V) enables a wide 
range of applications. 

6) Housed in a 9-pin SIP package and requires few ex
ternal components, thus saving PC board space. 

• Applications 

VU meters 
Signal meters 
Other display devices 

RDNIR 1227 
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~ -71' /J" ifJ IC/ICs for Audio Applications 

D, D, D, o. GND D, Amp 
Output 

IN Vee 

• ~xt•:k~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

ti!i!atll: Vee 18 v 
ff~tlil~ Pd 800 * mW 

tif'Fi.llli:lallll Topr -25-70 ·c 
f!M~i.llli:iallll Tstg -55-125 ·c 
~l.g.$).llli: Tj 150 ·c 

• 11•rt:i!Mtt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=12V, f=1kHz) 

Parameter Symbol Min. 

tif'Fti!i!atll:iallll Vee 5.5 

11\H~-!%P<ftil!E la -
:i :..-Hi...-- i- i...-«1v--1 Ve1 -16 

:i :..-Hi...-- 1- vA:"Jv-2 Ve2 -9 

:i ::..-1~i...-- 1- v«Jv-3 VC3 -

:i ::..-1~i...-- 1- vA:"Jv--4 VC4 7 

:J /HI/- I- v/'\JV--5 Ves 13 

~Ji: V1N 21 

LEDJi:tlil!E I LED 11 

.A:h1~1J7-Atil!E llNO -

• i!l~~IEll&~/Test Circuit 

Typ. Max. 

12 16 

7 12 

-13 -9 

-7 -4 

0 -

+10 +12 

+11 +19 

47 62 

15 18.5 

0.3 1.0 

BA6144 

Unit 

v 
mA 

dB 

dB 

dB 

dB 

dB 

mVrms 

mA 

µA 

Conditions 

-

-

-

-

IDl!~R.\ 

Ve3 

-

-
O):;t ::..- '-'"''" 

-
-

9 
lo 

'------""---- Vee 

+L!. fr~2µF AC IN 
a R 

0 

~t 
~-+------------------------~ 

Fig.1 
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BA6144 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 



~-71 ~Jf.l IC/ICs for Audio Applications BA6144 

e );5,lijf§IJ/ Application Example 

BA6144 

Vee Vee 

ci. ~ >:: i ... 
-0: -0: 
E E 
~ ~ 

(1) 3E "IJ (2) ~ 91J 

Fig.3 

C1 )iZ rfR1 (.7)P~:lE:~ 'ff:~ t ~ ;: c t: J: f) ' Jit~a~r .. i (7" 9 ") 

791.£.., (..,-IJ-;t.'91.£..) 'ff:~;t~Z:cfJf("~*9o 

C2tt, :h ·;t / 1) /? jfj(.7) :J /7'/-!f C'9 o VRt: J: IJ A. :1J 

v/'\'Jt.-Uijfl[,,*9o '(r;;;(.7)-:JE(.7)~J±'ff:A.:1J [,,, OdBg 

fJf,~!tr9 ~ J:? t:VRUijfl [,, * 9 o 

LED~mt 'ff: 1/' tJ < 9 ~ t.: &') t: t.t, Fig.3 (1) t:;Ji;9 cs IJ, 

LEDC. :~HIJt:ltM:'ff: A.n~n'i!t, Fig.3(2)1:i)i;9 cs IJ, 

Fig.2 

R=lW 

12V-16V=1000 
10V-14V=750 
BV-12V=560 

Fig.4 

LEDC.iUIJl:t~Hi:'ff: A.tt~1J$.(.7) 2-:>(.7)1J$.fJfdi:J IJ *9 0 fJ 

S, Fig.3 (2) (.7)1J$.(.7)~.g., ~)!i~J±~j}Jt: J: I) ~mtijjfJf~ 

ftL,*9o 

~:~~~~YWIH~Y~ffl~n~~?~C.8, ~D~~-

~71 / ':iUIH:ttlti\:l .AnMJ', W71 / HHtZPd Max. 

IH~ ~1, '~? ':ii.t l,. Z < t~ ~ 1,' (Fig.~~lo 
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7J'" - 7-' 1' 7J'" Jfi IC/ICs for Audio Applications BA6154 

BA6154 5 ,~LED .m VU El!dil~- v~Jlo< -11 1''7 '(I~ 
5-Point IED VU Scale Bar Level Meter Driver 

BA6154,;J:, 7 V:it:h i:z ·:; t- v :::i - ~"IJ. ~O)LEDv1'JL

;<-:$!JfH:OO~L,f.::"'E/ IJ ~·:; .,IC1'"9 0 

5 {IO)LED': J: .Q .At.J v/'\')(.,0)1~- ~ff-:lf1' ~' ~ff- v 

1'JL-,;J:-10-+6dBO) 5 ,~~ff-C: iJ. -::in':!:: "9 o 

1*.1$1Eli&': ';J:, ~mE 7" ;..- / HMIOC t., n' .Q t.:: ~, 3lmE.A t.J 
i~~.At.J"9.Q~C:W1'~.Q~~. ilit.Jt, ~~~ffRti 

,;:: J: -::i T LED~)»E:lfR1t L, iJ. 1,' J:? :<i::~mE1tO)!!icl! :If~ 

~tl.Tl.'.Qf.::~, LEDf~~i"71·;:f"t.Q~C:tf1'~:l:: 

"9 0 

The BA6154 is a monolithic IC developed as an LED 
level meter drive of radio cassette tape recorders and 

other audio products. 

·~~ 
1)~mE7"//ii*Jflt.,-r1.,.Qt.::~, 3lmE, ~mE"'TnO) 

.At.J 1' t tif'F"t .Q 0 

2) ~mE7" //'f 1 / :lf26dBC:~1. 'f.::~, f!h 'At.I v1'JL-

1'tif'F"t .Q 0 

3) LEDA.O)~)»Ef :<i::~mE1t [., T 1, '.Qt.::~. ~~~ff :l.fR 

ti[., T tLED~mEO)R1t:lfiJ.1, 'o 
4) ¥i1HI~ i l*Jfl t., T 1,' .Q 0) 1', ~i!'ilff :lfRti t., T t 

ilit.J~ff-~WtfR1t t., iJ.1, 'o 
5) tif'F~~'ilff~!m:lf3.5-16V C:11'1. 'f.:: ~. ffl~tf}1'1, 'o 
6) SIP 9pinl~ ·:;Jr- VZ:', L, iJ> t 9H'1ttflB~t11' iJ. 1,' t.:: 

~' §:tJi.A~-.A f C: ".) "/J.\, 'o 

• mit 
VU;<-:$! 

~/f7JL-;C -:$! 

f O){t!JO)~ff-~ll: 

• ~~-;j')il8]/Dimensions (Unit : mm) 

22.o:J:i·' 

Jl 
0.3 

la:D cm cm CID CID a::n cm cm cml 

e Features 

1) Rectifying amplifiers are used to allow operation by 
AC or DC input. 

2) High rectifying amplifier gain (26 dB) enables opera
tion with low-level inputs. 

3) The drive current for the LEDs is regulated, eliminat
ing LED current variations with supply voltage varia
tions. 

4) The reference voltage is built in to eliminate output 

display variations with variations of supply voltage. 
5) Wide supply voltage range (3.5 ~ 16V) enables a wide 

range of applications. 
6) Housed in a 9-pin SIP package and requires few ex

ternal components, thus saving PC board space. 

e Applications 

VU meters 
Signal meters 
Other display devices 
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'1"-7 1' '1" Jfi IC/ICs for Audio Applications 

BA8154 

• l@Me:klE'.*&/Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits Unit 

ti1'1'•i.!i!•JI~l!I Vee 18 v 

ff!!1l!ti~ pd 800 * mW 

tif'l'i.lll~ l!I Topr -25-60 ·c 
fj#iili\Jl~l!I Tstg -55-125 ·c 
~%$iili\Jl Tj 150 ·c 

• llUtf.J~f;t/Electrical Characteristics (Unless otherwise noted, Ta=25"C, Vee =6.0V, V1=1kHz) 

Parameter Symbol Min. 

tif'l''li.!i!•JI~l!I Vee 3.5 

11!\f~~~-illf lo -
:J //~(.;- "(.;r\Jj,-1 Ve1 -13 

:J //~(.;- "(.;r\Jj,-2 Ve2 -6.5 

:J //~(.;- "(.;r\Jj,-3 Ve3 -
:J//~(.;- j-(.;l'{Jj,-4 Ve4 +2.5 

:J //~(.;- "(.;r(Jj,-5 Ves +5 

~Jl V1N 36 

LED'.iE'l!;illf I LED 11 

J,.:tJJ~1J7A.illt IINO -

• jlllJlE'.1911&~/Test Circuit 

Typ. Max. Unit 

6 16 v 
5 8 mA 

-10 -7 dB 

-5 -3.5 dB 

0 - dB 

+s +3.5 dB 

+6 +7 dB 

45 54 mVrms 

15 18.5 mA 

0.3 1.0 µA 

BA6154 

Fig.1 

RDHm 

Conditions:· 

-

. V1N=OV 

-
-

~~r.\i: 

-
-

V e3 Q);;j";,... (.;r\Jj, 

-
-

9 
lo 

~-----~• Vee 

BA6154 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 I 
Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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7.t-7--r 7.t Jf.I IC/ICs for Audio Applications 

• flifflf§IJ/Application Ex~mple 

BA6154 

Vee Vee 

~ ~ 
>-- c: f-

<( lll <( 

5 5 
§ 

t±l:IJ t:';.. t±l:IJJ::';.. 

(llllH!J (2JiUIJ 

Fig.3 

f 

C1 .:& V:C20)Pif!Ett f ~ .i ~ Z. C: t: J: I J , littHifr,.9 (J7 9 "J 

'J '.$1 -( J.,.,, V I) - ;( '.$1 -( J.,.,) f ~ _i ~ :_ C IJ~· -z' ~ * 9 o 

~~. ~~7~~~ffl0)~~¥~~l'9o~~J:~Ati 

v~J~f~~~*9off~O)-'.iEO)~~fAti~. ~Ba 

1Jfarf9 ~ J:? t:VRf~Jl ~ i 9 o 

LED~~f~f.t< 9~t.:ilbt:i;J:, Fig.3(1)i:ff-9C:s1J, 

LED(: :~HIJ i:t!.t:l'it f Atl.~1.i$C:, Fig.3 (2) t:ff-9 ts IJ, 

Fig.2 

BA6154 

~ 
_I_ 

AC ~_I_ IN 
F > 

: _:r_ 
R J;. 

lOkO 

R~1W 

're~' + '' ' 
12V-16V=91~ 
10V-14V=68!l 
BV-12V=51!l 

10V-16V c 3900 R ,00 ~ 

~+ +'f 
Fig.4 

LEDC:ii\HIH:t!f#tf An~ 1.i$0) 2 -:J0)1.i$1Jf N;, IJ * 9 o f,t 

s, Fig.3 (2) 0)1.}$0)~.g, ~)Jill~~~jjjt;::J: IJ ~~1ili:IJ~]l'. 

1t~i9o 

)i: ~)bl! .. Jl:;lf9VH!~ "lfil!ffl ~ :11..Q J:: ·Ht C: ;! , LEDO) .. illf#t 
~71' /':~JIH:fl!}Jt~.A:h.MJ', /N:~71 /HHt"lPct Max. 

UHf.t~'J::?,:):£1!;L,"l < t.:~~'(Fig.~mil, 
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:;t-7 1 :;t JD IC/ICs for Audio Applications BA684A 

BA684A 8 ~LED Jf.PJ .=. 7 ~-1~- v~Jll)< -9 1''71' I~ 
8-Point LED Linear Scale Bar Level Meter Driver 

BA684Al;i:, LEDv/'.(Jlo< - ~ m1:mi~ Ld.:~ / IJ ~ ';J? 

IC1'"9 0 

A1J l;i:, 2 A1J1'f.(f)? t.*~~'n(/)A1Jv/'.(Jj,~'(Uf; [.,, 

LED8'fi1'J~-~ff-L,*"t 0 ~jf-1,,-/'.(JL-l;I:, 25-200mVrms 

(Typ.) ~ 8 F,ii.1:~11 [., t.: IJ .=. 7'~7f- t t.f:-:> -r ~' * T 0 

The BA684A is a monolithic IC developed as an LED 
level meter driver. 

·~-Bi: 
1i 21li(f)'*-5dl~~7';.,.. 7"~ !*.Ill t., n "~ o 

2)!±l1Jl;t'.iE:timt1t~ti-ra•J, LED~:li1'v? I- t:71' 

'11'~ {>o 

3) LED°iimt l;I: 10mA (Typ.) '.iE:iltmt t 20mA(Typ.) '.iE:iltmt(f) 

tl.J:ti ~ tf1' ~ .Q 0 

4) LED2'fi1"?(f)ii01Jflt6t:~J'tl: J: IJ, ~1J)l!UH-*illl t., 

T~'9o 

5) ~ffltl.U~lit.f6.5-14V tU.~'o 

6) 2J-.1J(f)? t.*~~'n(/)l//'.(JL-~~ff-T9o 

•.111~ 

7~:t:h-t? ';J t
:h-A7v:t 

• *~""~~/Dimensions (Unit : mm) 

19.4±0.3 

Rl.2 14 13 12 11 10 

12345678 

•Features 

1) Two built-in halfwave rectifying amplifiers. 
2) Constant-current output and direct LED drive. 
3) Constant-current LED drive current is selectable as 

either 1 OmA (typical) or 20mA (typical). 
4) Two LEDs connected in parallel saves power. 
5) Wide supply voltage range (6.5 - 14V). 
6) Larger one of two inputs is displayed. 

• Applications 

Radio cassette tape recorders 
Car stereos 

RDNIR 1233 
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~ -71' ~ RJ IC/ICs for Audio Applications BA684A 

Amp.OUT GND 

e l@Mll:k~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

tiw.1113: Vee 15 v 

ff!l!l!tft$11:: Pd 1400* mW 

lbi'Fi.llll~lm Topr -10-60 ·c 

i*l'.fi.llll~lm Tstg -55-150 ·c 

tl~fl6i.llll Tj 150 ·c 

• 1111t~~tt/Electrical Characteristics {Ta=25"C, Vcc=12V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

IM'Ftiw.'IB:~lm Vee 6.5 12 14 v - Fig.1 

lllli~~~-)llt lo - 9 14 mA - Fig.1 

LED'!l)llt 1 I L·GR - 20 25 mA 3pin=OPEN Fig.1 

LEDtl!:)llt2 I L·RO - 10 15 mA 3pin=GND Fig.1 

::i /Hv- HiB: 1 Ve1 -17 -12 -8.5 mVrms 3pin=OPEN, GND Fig.1 

,, 2 Ve2 -8 -6.0 -4.5 mVrms 3pin=OPEN, GND Fig.1 

,, 3 Ve3 -4 -2.5 -1.5 mVrms 3pin=OPEN, GND Fig.1 

,, 4 Ve4 - 0 - mVrms 3pin=OPEN, GND Fig.1 

,, 5 Ves 1.2 1.9 2.7 mVrms 3pin=OPEN, GN;:> Fig.1 

,, 6 Ves 2.9 3.5 4.1 mVrms 3pin=OPEN, GND Fig.1 

,, 7 Ve1 4.2 4.9 5.4 mVrms 3pin=OPEN, GND Fig.1 

,, 8 Vea 5.4 6.0 6.6 mVrms 3pin=OPEN, GND Fig.1 

Ve1 Ve2 Ve3 Ve4 Vcs Ves Ve1 Ves 

ACJ..1J (mVrms) 25 50 75 100 125 150 175 200 

DCJ..1J (mV) 32.5 65 97.5 130 162.5 195 227.5 260 
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;t -7 1' ;t JI) IC/ICs for Audio Applications 

e iJllJ~l§li&~/Test Circuit 
10Knx2 

10µFx2 
Vee---+----------+---+-~ 

16 15 14 13 12 11 10 9 

BA684A 
2 3 4 5 6 7 8 

• .liC>Jf:l91J/ Application Example 

LED~~)Jifl;t, 3pin OPENt\:®-Z.:·20mA, GNDt: l.d.:t\: 

®l.'10mM:tJ.Jm.t1fRJfjgl.'9 0 * t.:, LEDt;t-:iti.t: 2{i 

1'-:iiiHIJt:~*'l: i_, -r < t~ ~ ~ 'o 

(:ft~fi) 

C1=10µF, 

C2=10 µF, 

C3=2.2µF, 

R1=10k0 

R3=10k0 

Ra=47k0 

• ~H-tlt$~0)mtlJI 

(1) .A,1J;~'17" .Afftm : R 1, R2 

.:O)tftttfitf .A.1J 1:..-1::0 -'.$1':..- .At~ IJ ;1:9 0 tftttfu: iii> 

:i: IJ::k~ < 1_,;1:9tili5m1~·17x~5m1f::k~<~1J, .A.1J 

::i.t7iz·;; H.f::k~< ~-.:iT:J//~1/- l--v/'\'Jvt:i3W1ft:l:l 

;I: 9 o tlt~fjfi,;t10kO l.'9 o 

(2) .A.1JtJ ·;; /') /?:J /7/if : C1, C2 

9~ §B .A. 1J 181 i3 t BA684A :a- ~ii' 9 .Q f.: l1J 0) :J / .:p / if l.' 
"to :ft~fjfi,;J:1QµFl.'9o 

(3) LED v «Jvlh1'FtDl:~Pi¥~:J15~~jf.ltftm, :J / 7 /if : 
R3,C3 

LED v r-:· J v ID f'F Pi¥ 0) tDl: ~ Pif ~ :Jc :a- 5~ ~ 9 .Q f.: i1J 0) tft m .:& 

Lf:J / 7/if l.'9 0 tlt~1ifi,;J:R3=47k0, C3=2.2 µfl.'9 o 

(4) ~~WI~ .t SW 

3pin:a- ::i.t-//9 .Q c20mA(Typ.) O)LED~~)Jiftf)Jif:h, 

GNDt:9.Q C: tl:J: IJ ::i.t-//Pi¥0)-*'~0)10mA(Typ.) (J) 

LED~~5m:a-5Jlf9C:t1fl.' ~;I: 9 o ;!: f.:, ~~5llf1i:a-ff 

~'=~~ L,t.:~'~ii-t;t, 3pin-GNor .. it:tfttt:a-.A.n.Q.: t 
t:J: IJ 20mA-10mA(Typ.) (J)~l1tJc·~~9 .Q.: t tJfl.' ~ 

;1:9 0 Fig.31:f(J)~f*:a-:1f-L,;1':9o 

Fig.1 

+Vee 

24 

22 

20 

18 

16 

14 

12 

10 -H 

10 

BA684A 

BA684A 

Fig.2 

~ 

vfl v 

100 lK lOK 

t~::J/ t-CJ-JL-t(l:}Jt:R(O) 
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~ -7-' 1' ~ ffl IC/ICs for Audio Applications BA684A 

• 1lJDJ:.C7)iUl 

(1) LED'.iE~JM 

3pinfOPENC7);jj;;~C'20mA, GND';:~ ld.:~}i;fmC'10mA 

C7)LED~)M1f)M:ti .Q J:? ';: 7J:? Z ~';I: 9 0 8 @C7)LEDC7) 

? MRJfillt.» f 10mAC'~IJ f 20mAC'{~.ffl9 .Q~%ti~JM 
C7)1Jq~~'LED,;:_~HIH:ttt#i:ftl*1C Vt< t!:.~~'o 

(2) L EDC7)tl*1i: 

LEDC7)tl*1C ti Fig.2(7) J:? ';:ff? Z < t.:· ~ ~ 'o tl*1C H .. iit 
~ ;1:9 Cl~-~ff-t 7J: I) ;I: 'I:! /t, 0 

(3) :::i:,..m_,- 1-~EE 

BA684A(;: s ~' Z ,i, LED~)MC7)1iti: l.i'.iE'ii\'1ifi (20mA.X 'i 

1 OmA) C7) /ii (1 OmA.X ti 5mA) t 7J:? f.: t 8C7)A.1J ~I± :::i 

/J~v- !-~EEC: t.,n'*9o ld:s, LED~!Ml.f/:itld: 

.Q~~. ~fifM~.Qt8t~fi9.Qt8C7)2~~~;t:9 

11~·, :::i:...-1~v- 1-~EEti~:tlfM~.Q t 8C7)1ifiC'9 o 

(4) 9H-ttt$.i'.,C7)GND t ICC7)GND (1,2pin) ti '7/;f-'1 / 1-

7'- 7.. l., Z ( f!:.~~'o 
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'.t"-7 1 '.t" R.l IC/ICs for Audio Applications BA6146 

BA6146 12 ,rfa FL Jij VU El~/{- v~Jlo< -9 1''71' J{ 

12-Point Fluorescent Display Tube VU Scale 

Bar Level Meter Driver 

BA6146t;J:, FLv/'\'Jlo< -5!fflt:~~ IA:~/ I)~ "J? IC 

l' 9 0 -20-+SdBO)raH, 12r.';\ l'VU~~ I., :I: 9 o :;f 7 

i:? "J t-O)~t:n 'ifllm7" :...- 7'~ J*JK« vr l,' :1: 90)-z':;t 7 i:? "J 

Hr.J!l:ll'!'~l'9 0 :I: t.::~im\ON-OFF~O) ~ .::i -71 / 

?tfUg ~ J*Jjl Vt"c' :I: 90)l'~im\ON-OFFPi¥0)X<f*fJ c 
:t'l'~l'9 0 

The BA6146 is a monolithic IC developed as a fluores
cent display level meter driver. 

-~~ 
1 ) :;f 7 i:? '/ t- 0) ~ fJ l,' ifl )M }" / /;If J*J Jl ~ tJ. l S I) , :;f 

7i:z '/ t-~ifl;lf'f'~o 

2) ~~ ~ .::i -71 / ?~~g~ J*Jil I., Tc '.Q o 

3) ).}Jifl)fit J7 //ii, DCJ,Hf ACji!ij.A1J1~-%i:X<J-Jitl' ~ 

{)o 

4) tif'F~im\~1.HslHl:lf)J;:l.' (Vcc=7.5V:IJ1 6 tif'Flo 

5) 5lJl.~)Mt.f~fJl,\ (4mA Typ.)0 

•Features 

1) A built-in rectifying amplifier with low offset is used to 
eliminate the necessity for offset adjustments. 

2) Power supply muting function is provided internally. 
3) The input rectifying amplifier may be used with both 

DC and AC inputs. 
4) Wide supply voltage range (Vcc=7.5V). 
5) Low power consumption (4mA Typ.). 

•m~ 

7 - 7' 7' ·y :\'- 0) VU~t 

-t O){i!l7" / /O)VU~t 

• Applications 

Tape deck VU meters 
VU meters for amplifiers or other audio products 

e *Jf~;j")i~/Dimensions (Unit : mm) 

19.4±0.3 

Rl.2 14 13 12 11 10 91 

12345678 

ci ~ 
~[i1~Wvnm]~1 ~ : +1 ~ ~ ~ 

" ~ - 0 ,;,_' •·""·' 

~ I l-2.54±0.3 
1 

I I 
M 17.78±0.3 8.8±0.o 

• :7' Cl ·;i ? 111' 7"? 7 A /Block Diagram 

OUTPUT 
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7f -7 1 7J" }ft IC/ICs for Audio Applications 

• fleM:B:*~.+&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'iliJJ'ilJ± Vee 20 v 

f-f!B!ti~ pd 540* mW 

lbf'Fiilllllal!I Topr -25-75 "C 

1!Mf:iilllllal!I Tstg -50-125 "C 

iii:kl:ll1JlUllt louT Max. 2 mA 

• tl~fr.JMtt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =18V) 

Parameter Symbol Min. 

ibf'F~J±lBl!I Vee 7.5 

~1~-%~11t)Jlt lo -

.A.1J~Jl V1N 65 

:::i :..-1•i..-- t- v«Jv 1 Ve1 -24 

:::i ;.,1\v- t- v«Jv 2 Ve2 -17.5 

:::i /J\v- t- v-"''Jv 3 Ve3 -11.5 

::i:..-Hv- t- v«Jv4 Ve4 -8 

:::i /J\v- t- v«Jv 5 Ves -6 

::i:..-1•v- t-v«Jv6 Ves -4 

:::i /J\v- t- v-"''Jv 7 VC7 -1.5 

:::i /J\v- t- v«Jv a Ves -

:::i //\v- t- v«Jv 9 Veg +o.5 

::i:..-1•v- t- v-"''JvlO Ve10 +2 

::i/J\v- l-v-"''Jv11 Ve11 +4 

::i;..-1\v- t- v-"''Jv12 Ve12 +6.5 

PIN :::i:..-Hi...-- l-v-"'lv Ve1 60 

• illIJ~1811&~/Test Circuit 

~-<>----116 

lOk!l c, + 
lQµF 

1238 

Typ. Max. Unit 

18 20 v 
4 8 mA 

100 140 mVrms 

-20 -16 dB 

-15 -12.5 dB 

-10 -8.5 dB 

-7 -6 dB 

-5 -4 dB 

-3 -2 dB 

-1 -0.5 dB 

0 - dB 

+1 +1.5 dB 

+3 +4 dB 

+s +6 dB 

+a +9.5 dB 

85 - mV 

AL ~toKIJ 

A, 
lOkll 

BA6146 

Fig.1 

naNm 

Conditions 

-

-
:::i:..-1•v- "v«Jv 
8pin0) :1";., v«Jv 

3pin ON 

4pin ON 

Spin ON 

6pin ON 

?pin ON 

Spin ON 

9pin ON 

10pin ON~OdBt't.Q 

11pin ON 

12pin ON 

13pin ON 

14pin ON 

3pin ON 

BA6146 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Vee 

GND 



;t-7 'f ;t Jll IC/ICs for Audio Applications BA6146 

• IOJllflJ/Application Example 

Vee 

FL 
-20d8 +SdB 

3 4 5 6 7 8 9 10 11 12 13 .14 15 

"V" 16 BA6146 

2.2µF 

J:l+ 
v H 

AtJ 

• *#ttfl!.H.©lt~ 

(1) .A.:t.J1~1' J7 7.ti#i: : R1 

R, 
!Oki! 

r--

c, :Z~ ? A, 
10µ F r'- '.) 10kll 

;:(f)lt#i:1f )...:t.J1' ::.-!::"- ~:;... 7.'.:t.J: IJ :l:T 0 lttt1iH::A::~ 

< l.,:l;T C, jfi)llfJ'(-(J77.1!i~t.f:;k~ < f.i: IJ, .A,:f.J:;f71? 

"/ t-tf:k~< t.i:-:il"::J//"H ... - 1-v"'(JL-'.:~Wt.f~:l:To 

Ht~1il;t10k0 ~To 

(2) FLJiil:tJibfFi*'..iE:ffl~:i:lk : C2, R2 

~)f:lkC2, R2'.:J:-:il", IJjJJ'(IJ-~1' .L.TR1f1Uf:b::~ 

~i*)f:~ tL l"l.':l:To 

Fig.2 

Fig.3 

6 

GND 

TR=2.3XC2XR2 

:!: f;; J7~·:;?~1' .L. I!, 1Cf1J©3'Ci!ifm:t.J t C2©:k ~ ~ '.: 

~~ l.,:l:T 0 C2=101.1F~f.]3ms, C2=22 l.IF~f.J7ms~ 

To 
R2~ 10k0 '/J• i:;J:;A:~ < ll-:i f;;1i~'!ffflTtLI!, 1th' i,.;A(Jl

~©:::i /Jtv- I- 1,.;A(JL-'IJf-(tL Z ~:!:To 

10-25kO~'!fffl Vr < t.:~'-'o 

RDHIR 1239 
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:;it -7 ~ ;it .m IC/ICs for Audio Applications BA6146 

• 11~tr:l~ttllb•/Electrical Characteristic Curves 

z 
3 4 5 6 7 8 9 10 11 12 13 14 

SUPPLY VOLTAGE : Vee (V} 
pin NO 

Fig.s 1!iln A.1J 1.-- "-iv 
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~-71' ~ M IC/ICs for Audio Applications BA668A 

BA66SA 12 F.if. FL mvu Elllt°-?*-J"'f'·v~11;e-~ 1''71'1~ 
12-Point Fluorescent Display Tube VU Scale Peak 
Hold Meter Driver 

BA668Alj:, FLffll:::"-? (.;IX'Jlo< -111'71' 7ffll:m!~ [., 

t.:~ / IJ-;... ·:; ?' IC1'1" 0 

~-7/7~~1'. 711':1?'111'Aa~v~-X111Alj: 

flM~©~/7/~~~?Z~~1'8*1"o 

The BA668A ls a monolithic IC developed for driving of 
peak level meter for the fluorescent display. 

• ;f..~'tj-$1181/Dimensions (Unit : mm) 

22.9±0.3 

~:::::~:J1 
•M~ 

1) ~-@~~ ~- [., l \, \ 9 0 

2)-1-+adBl:*-J" f".fltiHM'"".Jo 

123456789 

[!3~~o~·~Cbc t ..; . ;:'; I I 

;: ~ o s+o 1 o.3±0-' 
~ ·-· 

3) A.1J1' /l::'-1(/~ff~I.' (75kQ Typ.)o 

•Features 

1) Built-in rectifier circuit. 
2) -1-+SdB holding function. 
3) High input impedance (75k0 Typ.). 

• llUt 
7-77·:; 'f©I:::"-? ;I. -11 

-t©ftl!7"/7©1::'-? ;1.-11 

•Applications 

Peak meters of the tape deck 
Peak meters of other amplifiers 

~ -1 ~2.54±0.3 I I I 
20.32±0.3 8.8±0.6 

• 7 Cl ':I ? 11' 1' 7" _,- 7 A/Block Diagram 

16 

15 

14 

13 

12 

11 

10 
18 

6 

3 

2 4 17 
SUB 
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*-7 { :it .m IC/ICs for Audio Applications BA668A 

e et,t•*~*&/ Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits Unit 

•il•H: Vee 18 v 

FF3tl~ pd 540* mW 

lllf'l=i&Jlftllll Topr -20-75 'C 

fi:(f;i&Jlftllll Tstg -55-125 'C 

ll:;kA.1.J•a: V1N 0.1 Vrms 

• •tt~Mtt/Electrlcal Characteristics (Ta=25"C, Vee =16V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

11JfF•il•a:n11 Vee 15 16 17 v - Fig.1 

•1'1~~->ft la - 12 16 mA - Fig.1 

c- v«JvlfltJ•a: VOL - - 0.5 v - Fig.1 

"" v«Jvlfl1.1•H: VoH 13.0 14.5 - v - Fig.1 

::J //fl.;- t-tlH:-20 Ve-20 -5 0 +a dB OdBD!H Fig.1 

::J//f(.;- t-tll%:-15 Ve-15 -2 0 +2 dB OdBilllH Flg.1 

::J //fl.;- t-tlH:-10 Ve-10 -2 0 +2 dB OdBilllff Fig.1 

::J//t(.;- t-tll%:-7 Ve-1 -1 0 +1 dB OdBill!IH Fig.1 

::J //fl.;- t-111%:-5 Ve-5 -1 0 +1 dB OdBill!IH Fig.1 

::J //fl.;- t-tll%:-3 Ve-3 -1 0 +1 dB OdBilllH Fig.1 

::J//t(.;- t-tll%:-1 Ve-1 -0.5 0 +o.5 dB OdBilllff Fig.1 

::J//'CL;- 1-tlEEO Veo - 0 - dB OdBiJIH Fig.1 

:::i;...rrv- t-ilEE+1 Ve+1 -0.5 0 +o.5 dB OdBUIH Fig.1 

::J//t(.;- 1-ill%:+3 Ve+3 -1 0 +1 dB OdBUl!l'lff Fig.1 

::J//t(.;- t-tll%:+5 Ve+5 -1 0 +1 dB OdBDl!l'lff Fig.1 

::J//'f(.;- t-•a:+a Ve+s -1.5 0 +1.5 dB OdBIJ,l!l',ffl Fig.1 

A.1.J!iflli V1NS - 100 - mVrms OdBJ/ii. VR=0.5kQ Fig.1 

A.1.1-f/t::-~/7. Z1N 47 - - kQ - Fig.1 

;j;-Jj, !'•Im -1dB- +ad BJ/ii.,: a~' °t:iE\t t.l:llJf'l= f ff? Fig.1 

;J;-Jv !'Mil* HRESET - - 0.2 v - Fig.1 

1:1:11.Jtl>lt louT - - 500 µA - Fig.1 

• ill~liHHil/Test Circuit 
s, 

18 17 16 15 14 ll 12 11 10 

PinlO Pmll 

BA888A 
P.. I r Pml2 

... \bd/""" 
.,.,......,'\, a".,... ..... 

Pm6-0 0-- Pinl!i 
2 l 4 !i 6 7 8 9 

0-- P.116 

s, 

Fl 
Fig.1 

1242\ 
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*-7 <f *If.I IC/ICs for Audio Applications BA668A · 

:i;...ni..-- t-•JI -20 -15 -10 -7 -5 -3 -1 0 +1 +3 +5 +s Ve (dB) 

AC).,tJ v.l'{JI-
10 18 32 45 56 71 89 100 112 141 179 251 

V1NS (mVrms) 

• Jjfj.IJ.lflJ/ Application Example 

16 15 14 13 12 11 10 

BA668A 
2 3 4 5 6 7 8 9 

-----------------~ 

jlOQpA: 

150.uA: 

~Wlr-._R:.:-C 17 
10110 tkn 

lk 

10,,F 

AC~ 

8A868A 

17 18 

Fig.2 

Ve<' 'IBV --=±=j=t±±±tit::::;;:~~i:==t=::t~ !1111:::IKH1 p 

A~To .. 1:n ~ 
Vee v--vv~ 

+1--------0--
2 2PF 

JMANUAL 

11 
Fig.3 Fig.4 

Fig.5 Fig.6 

(1) 1J"i!·:; HilH·,:-::>~'"°{" 

IJ "i! ·:; t-:YllH'1;flfiO)IC~$0)~1ilfil§Jl!!tj:, Fig.3,:ff-"t c 

J:.>IJ ~To 

17pinfm!t&"t9c011JfONct.i:-•J, 'Ji!·:; t-fJffJ•fJHJ * 

-I! /vo 

17pinO)fl'fji f 010)1'( - A il'fliVe (01)fJf 

10 

C (µF) 

Fig.7 

Ve (01) <0.4V 

O)~f*tiillit.:-tJ::?1:-t.Qc, 011JfOFFct.i:-•J 'J-tz·:; 1-
fJffJ•fJ• IJ:I; "t 0 Fig.21;:~Jijl§Jf!1JIJfff- L.. :!: To 

17pinfJ•.;, GND,:tl*1CC1)2.2 µFO) :::i / 7 / +}" li~il!:ti.Alli¥ 

O)F.~~~"i!~l-f~~.Q~~O)~O)~, ~~~#~""{"( 

t.:~~'o MANUAL'J"i!·:; 1-il!l;I:, A1·:;7-~17pinfGND 
v /'()(, ';: T .Q ~ c ,;: J:: IJ fJ> fJ> I) * T 0 AUTQ IJ i! ·:; t-11! 

,;1:, ~ 1"":?1c1:J:: •J 'Ji!·:; t-fJffJ•fJ• •J *"to 

(2) 7" ~ ·:; ? ~ 1 .£. C v I) - A' 11 1 .£. ';:-::> ~' ""{" 
7" 11 •:;? 111 .£. (I- - /I~ - A I- A :t.J I: J:: .Q •.A :t.J fJ>.;, 

OdB High:!; ~O)il!r.llJ 

v ') - :X 111.L. (OdB High:l;U.M' .;, •.A :t.J c L..-20dBfJ1' 
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:;J- -7-< :;J-1'I IC/ICs for Audio Applications BA668A 

Lowe!:: 1J .Q * ~O)~r .. ii ';!:l;tll4pinl:9H;ttt9 .Q.CRO)~~ 

l'~~~ tl.*9 o ::J /l~v-111llJO)A:1J1 :-- !:::0 -~/.A~ 

~~R* c!::: 9 .Q c!:::4pin~i:i'LiJ"~A:1J~O)~i:i'LtJ• SOdBtl:lt.J iJf 

Highc!::: fJ.Q *~O)~i:i'LO)Hi¥raitJ>"J79 ·:;? 911>. l'S IJ' 

~O)~Mdv~-X911>.c!::1Jij*9o 

t., tJ• t.,, 9H;ttHtH1Lt: ·:)\,' Z ,;1: ~ O)tlHit1ii c!::: ICl*Jf!BO)~ 

~~O)fiil' .Av·:; -;.t 3 J[, I'' v-"'J[,O)J'\7/.A~1U1-:i Z c' .Q 

tdfJ, ~;t .Q ~ c!::: 'j: l' 9 * tt lv 0 Fig.71: CO)fii c!::: 711 ·:; 

?911>., v 1)-.7.'911>.0)~~~ff-1.,*9o +a-+3d80) 

v I) - .A' 1111>. ~ )l < I., f~ c '~.g-,: ,;!:, Fig.60) J:? I: 

4pinl:10k0 c!:::6.8Vz~-::>1Jc'l'< t.:·~c'0 +8dB;IJ•S+3dB 

J 2.2µF 

~~ 
MANUAL 

AC IN 

Fig.8 

* l' 'j:)l <, +1 dB;IJ• S-20dB * l' ';!:-ii•,!jn c'? J: ? ': 

2-~0)·~~9.Q~c!:::dl'9*9o 

!3l -r O)fil!5i~~uw 
1) A:1JfJ ·:;-:JI) /?::J/7/-ff,j:, ~~J'\1 H.Affl::J 

:--7:---ff (2pintJ1 SO)::J :--7:---ff) c!:::0)1'\7 :-- ;;z.1:J: -:i z~ 

lf.~AHi¥0)~liJ1'F H1i11: 9 .QffJJ 9 ~ t., * 9 o 2pintJ1 Stl~ 

9 .Q ::J / 7/-ff c!::: 'i 1£rgj~O)fifil: Vt< t.: ~ c 'o tlt~1ii';t: 

jilij1Jc!:::'EJ10µfl'9o 

2i 1~~~1 :--1:::0 - ~:--;;z.1;1:, 10kOJ..1Tl'f~ffl 1.,z < t.: 
~ c 'o 
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*-71' *.Ill IC/ICs for Audio Applications BA681A 

BA681A 12 R.\ LED Jll/~'7-13!.if f"·y t-/1~-v~Jll)C -9 1"71' /~ 
12-Point LED Power Scale Dot/Bar Level Meter Driver 

BA681A(j:, LED/'i''J-;1. -)!Jf.l(:mJ~ ld.:~./ 1) ~ "J 17 

IC(' 9 0 ~~ v /\·Ji, (j: 6-359mVrms (Typ.) (/) tBIHI {! 12,~ 

(:7)-~~ l.,,3dB • 3dB • 4dBr,,9~(f)~IJ)}&L,t [,,, 180mVrms 

(Typ.) i,f OdBt [,, ( ,-30-+16dB(f)iBlffl t id:-? n' :!: 9 o 

tl:l1J!t, '.iE~mt51il.JJ.Jfnld:-?Z.S1J, 9H-tiHtU1i:Hl'.;t 

Q~t~J:-?Z'.iE~mt~W~RC'8Q~~. ~D(f)~~ 

1i$. t [,, ( (j:, ~;ff-§,~~. ~~§,~~ {! (j: [_;~~Id:-? t.: 

§.O)~fflld:~~~~~m9Q~tWC'8:1:9o 

The BA681A is a monolithic IC developed for the LED 
power meter. 

• ~-ft 

1)12#.\l'i''J-;<-9tt.,z1iefflC'8, !~-~~. F·:; 1-

~~0) C.' '5 6 (: t1ieffl~li~o 

2ltl:l1J!t'.iE~mt1t~n-r.s11, LED~~1'v? 1-- t-'71' 

'-J'('8Qo 

3) 1ieffl9 Q LED(f)~ll(:J: IJ, LED~mt~9HlB~'.iEC' 8 

Qo 

4) ¥)~Jlmtr :..-7"~ l*.I~ t., n 'Q o 

5) LEDO)#.\:tJ, )llJ:trai¥ra9~9H-tttO)t!H1i:t ::::i /-r/-tf(: 

J:IJ~RC'8Qo 

6) 1~-~~(:s~'((t, LED4-(00-f'-:i~BIJ!:tt*le9Q ~ 

t!:J: IJ, )jljj!~jJ Ub~ t.,n'Qo 

7) LED3#.\c:' t (: 10dB.A 7 ·:; 7" t Id:-? Z ~'Qt.:~ 1'1''7 -

;<-9t l.,(~;ji:~t.,n'Qo 

• Jll~ 

7V::tni!"; t--O)v/\·11.-;1.-9 

:h-.A 7 v::tO)v/\·1i,;1. - 9 

*-1..A 7 v::tO) v/\'JL- ;1. -9 

• *~'1'$.~/Dimensions (Unit : mm) 

22.9±0.3 

7 s+o 3 

"' 

[~: lici~_,:;:. ~ '-: ~ N r_______J_ ti lT ~ 

! ~ - '·'"'~ •·'"'·' 
~ -1 ~2.54±0.3 I I I 

20.32±0.3 8.8±0.6 

•Features 

1) Applicable to 12-point power meter, both for bar and 
dot displays. 

2) Constant current output and directly drive LED. 
3) LED current can be externally set according to the 

type of LED in use. 
4) Built-in half-wave rectifying amplifier. 
5) ON/OFF time of LED can be varied by external resis

tance and condenser. 
6) With the bar display, power consumption is reduced 

by connecting LEDs each in series. 
7) Each set of 3 LEDs denotes 10 dB step, particularly 

suitable as a power meter. 

• Applications 

Level meters of radio cassette 
Level meters of car stereo 
Level meters of home stereo 
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~ - 7 1 ~ Jll IC/ICs for Audio Applications 

• 7C·y?~17'?7A/Block Diagram 

• l@M•j;:~*&/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

·~•a:: Vee 15 v 
ffgt§~ pd 1100 * mW 

ti1'Fi.lil!lfellfl Topr -25-75 "C 

1JH~i.lil/llftllfl Tstg -55-125 oc 

• -~~!fij\tt/Electrical Characteristics (Ta=25t, Vee =12V, f=1 kHz) 

Parameter Symbol Min. Typ. Max. Unit 

ti1'Ft~tS::lftllfl Vee 10 12 14 v 

f!M~~Jll¥t)Jlf la - 5 10 mA 

LEDt}lff~:JE:lftllfl ILED - - 20 mA 

5pin LEDt}Jfffi ILED 12 15 18 mA 

~LED'll}Jff~:i! I!.. ILED -1.5 0 +1.5 mA 

mJ/l VIN 0.12 0.18 0.24 V rms 

:::i:.-1t1.;- t-v"'J" 1 Ve1 -31.5 -30 -28.5 dB 

"' 2 Ve2 - -27 - dB 

"' 3 Vea -25.0 -24 -23.0 dB 

"' 4 VC4 -21.5 -20 -18.5 dB 

"' 5 Ves -18.5 -17 -15.5 dB 

"' 6 Vcs -15.5 -14 -12.5 dB 

"' 7 Ve1 -11.0 -10 -9.0 dB 

"' 8 Vea -8.0 -7 -6.0 dB 

"' 9 Veg -5.0 -4 -3.0 dB 

"' 10 Ve10 - 0 - dB 

"' 11 Ve11 +2.0 +3 +4.0 dB 

"' 12 Ve12 +4.5 +6 +7.5 dB 

1246 RDNRI 

BA681A 

BA681A 

* Ta=25'CP .. t.l:.l'!f!ll"t9ll~l;t, l'CC:?~ 
llmW~iltt;9 

Conditions Test Circuit 

VF (LED =2Viij'. ) Fig.1 

- Fig.1 

R1 t:-n~:JE:(Fig.3 *lffi) Fig.1 

R1=27kQ Fig.1 

R1=27kQ 
Fig.1 

5pin I LEDfit:~-t vr 
f:::J>Hv- t- L;.l'(Jv10j 

Fig.1 (l,);t / !.;"\)[, 

17pinl:l:l1J Fig.1 

16pinl:l:l1J 
Fig.1 

VR1 t:J: IJ ::t7i? ·y t-ADJ 

15pinl:l:l1J Fig.1 

14pinl:l:l1J Fig.1 

13pinl:l:l1J Fig.1 

12pinl:l:l1J Fig.1 

.11pinl:l:l1J Fig.1 

10pinl:l:l1J Fig.1 

8pinl:l:l1J Fig.1 

7pinl:l:l1J Fig.1 
Ve10 l.;.l'(Jl-~OdBt 9 9 

6pinl:l:l1J Fig.1 

5pinl:l:l1J Fig.1 



~ -7 1 ~ Jfi IC/ICs for Audio Applications BA681A 

• jll1J:JEIEl~181/Test Circuit 
Vee 

BA681A 

la 

Fig.1 

:::J/ltv- 1-v"JL-Vc 1 2 3 4 5 

dB~jf- (dB) -30 -27 -24 -20 -17 

AC).,1J v-"''Jv (mV rms) 5.7 8.0 11.4 18 25 

DC)..1J v"J" (mV) 7.3 10.3 14.5 23 32 

• JiC>Jll'f§IJ/ Application Example 

c, 

Voo 
(12V) 

BA681A 

INPUT 

(1) I\- ~lf-O)fitiJC 

ii : LED ~llittll1Jili!i'f 5-8pin .&tf 10-17pinO)~fJL ,;t, "? tJ ': 

2VP.L.l:.C: ~.Q J:? ': Vf < tc ~''o 
2VP .. n·O)·J3:1' .:'~ffl ~ti :I: 't C:, tlltJ•ilitti*~ < i>i'.P't .Q 

Z. (::tJ<a,IJ :!:To J{-~jf-O)t;j.g.1', VFO)~''LED~ .::'ii!ffl~ 

:ft.Qt !!;ii, ~':.:'ii~< tc~''o 

• ~1;J"ttftl!r..O)ilt~ 

(1) LED~mt~:i:E:fflf~}jt : R 1 

LED~mtfi i ~:lET 7.> t:: ~O)f~}jt l', f~}jtfjfit: J: IJ Fig.3 

t:lf-t' J:? t.i:~mt'fl;lf~~ S tt *To tlt~fil;J:~f3LED1' 
27kQ, ~f3LED1'39k0l'To 

LED~mt'fl i iii>* IJ 7c ~ < ~:it [.,*Tc, f.f~m*: i im 
;t {>.:. c ;lfcli> IJ* TO)l')i~ vr < t.: ~ \, 'o 

Fig.2 

RL~200X12 

6 7 8 9 10 11 12 

-14 -10 -7 -4 0 +3 +6 

36 57 80 114 180 254 359 

46 72 103 145 230 325 459 

18 17 16 15 14 13 12 11 10 

BA681A 

c, 

INPUT 

Vee n-~------~_.___. _ _.___ __ __, 
l12VI 

(tfti!l!iilil 
R1=27kQ (LE[)til) X,';t39-47kQ (LED;ffi) 

R2=10kQ, C1=2.2µF 

R3=10kQ, C2=10 µF 

R4=240kQ, C3=10µF 

VR1=500Q 

(Z.O)fili'j: ~·;; 1-~ff-. /{-~jf-(:: tll!il [.;) 

(2) A tJ 1J 'Y / IJ //f-::::J / T /if : c 1 

~~J..tJIEl~cBM~At~•T7.>~~0)-::::J/7/ttl' 

To tlt~fifil;1:2.2µFl'To 

(3) )..tJ1'i1'7".A•tt: R2 

;:.O)f~}jtfjfi;lf J..tJ 1' / t:'- ~/.AC t.i: IJ *To f~#Lfi i iii> 

*1J:Jc~< 1..,*t'c, iimt1'i1'7".A'iD:B::tf7c~<t.t•J, J.. 

naNm 1247 
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~ -7' -f ~}ti IC/ICs for Audio Applications BA681A 

1:J::t 7-tz ·:; t- ti*i! < Jd: -:i -r :::i /Hv- t- v1''Jv':~Wtf 

t±! ;!: 9 o :ft!!i!'fj ';t 10k Q T 9 o 

(4) LED v /X'Jvib{'FfD!:~pijJ;E~j~:lE:f!Uj\; 
:::i /j'/-ff : R3, C2 

LED v /X'Jvibf'FpijO)fD(~aij:lE:~ f j~:lE: 9 Qt.: /'J) O)f!Hit.& 

lf:::i /7/-ff-z'To :ft:W:1i';tR3=10kO, C2=101JFZ,· 

To 

(5)A.1:J::t7i!·:; 1-~Jlfflf!Uii:: R4, VR1 

!l•7/70)A.1:J::t7t~t-f~!l97.>~l'})O)mttz"to 

:ft:J.\'l:{ifi ';t R4=240k Q, VR1=500QT9 o VR1 O)fi ';t i!ri ;!: 
IJ*i! < L,;1:9t~Jltf~!a!U::Jd:IJ, tl'<~ < L,;1:9t~Jl 

tf-z' i! Jd: ( Jd: 7.>~fttfi!ri IJ ;!: 9 o 

(6) ~iliiiffl:::i /7/-ff: C3 
~iliii71' /O)~:lE:11:;Fl'JO)::J /j'/-ij-1'9 0 

:ft 'l.\'l:fi ';t 10 iJ F l" 9 o .: 0) 1i ';t 1 iJ F J...~f""F T ';t l\'JJ ~ ti 1i' Id: < 
Jd: IJ;I: 9 0 

• ffJILl:.O))ii! 
(1) LEOO)fl*1C 

LEDO)flfl)IH;t, Fig.20)ts•H:fi-:iT< t2~~'o r\-~ 

~O)~ft t, I'":; I- ~~O)~ft t T ,;t, LEDO)flfli'C1J)! 

tf'f{Jd: IJ, [., tJ> 'b 1BpinO)t\:mltf1\-~~0)~ft:fiOPEN, 

F ·:; 1-~~0)~ft,;tGND tWJd:-:i n' ;!: 90)-z'ji~ L, T 

( f2 ~ ~ 'o 
~-11 (~:J't@,) O)'f{Jd:7.>LEDf{ieffl97.>~ft (j?~;ur, 

T10,i/ii.:fi~T, J:.2#.\:tim<) ,;t,LED~•t*i!~'nO)~ 

•1il:9HfBf!.H1i.T~~:lE: L,, ~-{iO)J-'id:~'1JO)LED,:tt 

?IH:fttMffl*l'C L, T < t2 ~~'o ;!: t.:LEDf~:t-9 7->~ft 

,;t, v1''Jv0)1j1~~11JtJ•6fi-:iT< t2~~' (~~ftt:H:tO) 

t.: I'}) 12#,\ El /f'fiefflai¥ t ~ < ) o 
{fffl L, Jd:~ 'LED,;t1l,-f-;_, 3 - I- L, T < t2 ~ ~ 'o 

(2) LED~-O)~:iE: 

LED~-O)~:iE: ,;t, R10)fftM{i': J: IJ Fig.3':~9 J:? Id: 

~-{jU (Typ.) m~ 6 :h. ;!: 9 o 

~ v v v v v v 
12 11 10 9 8 7 

' 
50W 100 50 25 10 5 2.5 
?7.A w w w w w w 
50W - 100 50 20 10 5 
?7.A * w w w w w 
100W 200 100 50 20 10 5 
?7.A w w w w w w 
200W 400 200 100 40 20 10 
?7.A w w w w w w 

v 
6 

1 
w 
2 
w 
2 
w 
4 
w 

Bt---t--+--+--+---+---+--+---+~~ 

6~ 

~ m • • e 
R, O)i.lU1Lfil (k!l) 

(3) :::i ;....1~v- t-~B:: 

BA681Al:s~' -C ,;t, LED~-O)~:iE:1iB (Typ.) O)~O)~· 

:ffLED':•:ti.t.:pijO)J,.jJ~B::{jBf:::i/1~v- 1-~B::t L, 

"l~'*9 o 

L,t.:tJf-:i-C, LED~•t16mM:~:lE: L,t.:~ft. ::J/Hv 

- l-~13::,;tBmA•:ti. t.: ti! O){jfi t L, ;!: 9 o 

(4) OdB~!l.&lf J,.1:J;;t 7-1! ·:; 1-~Jl 

;i:-f, A.1Jf~i5-v-"·1i-t10#,\§0)LEDiJf#.\'..l'J97.>J:? ': 

~JlL,;!:9o .::ti.tA.1:J1~-!5-v/X'Jv0dBC: L,;1:9o -:ii!',:, 
A.1:J1~-!5-v/X'Jvf-27dB,:T,ft.:t\:mlT 2 #.\El O)LED:ff 

#.\'..l'J97.>J:?~::t7i!~l-~!lfflV~T~JlL,;!:9o 

:j!ijlf,OdBO)~Jlc-27dBO)~Jlt f 3'.t1H:~IEJtilJ ~ L, 

~!l9 Q.: t ': J: IJ '.iE~Jd: v/X'Jv~~JE H'i'-:i l < t2 ~ ~ 'o 

Jd:s, LEDiJf#.\'..l'J97->A1:J~B::iit,;t, ::J/Hv- "~ 

ix:t~~ 1..,n1;1:9 o 

(5) 9~f';tlt~6JhO)GND t BA681 AO)GND (9pin) ';t '7 /;f-1' 

/ I- 7- A [., T < t2 ~ ~ 'o 

v v v v v 
5 4 3 2 1 

0.5 0.25 0.1 0.05 0.03 
w w w w w 
1 0.5 0.2 0.1 -
w w w w * 
1 0.5 0.2 0.1 0.06 
w w w w w 
2 1 0.5 - -
w w w * * 

1248 RD Nm 



;.t -7 '1 ;.t JJ.I IC/ICs for Audio Applications 

Voe 

tee: 10kn 
>~ 

j cmmm-----·:::~·Hmm' 
I I 
I I 

R : I 

p 

-17 -14 -10 -7 -40 +3 +6 dB ---------- -------, 

BA681A 
2 3 4 7 8 

~----+?VR 

I 
I 
I 

_ _J 

Fig.4 

RDNIR 
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r 
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~ -:;:-• 1' ~JD IC/ICs for Audio Applications BA682A 

BA 682A 12 R.{ LED JO vu 1§1111'' 7 t-/ /{-(.;~}II)( -11 ('' 71' /{ 
12-Point LED VU Scale Dot/Bar Level Meter Driver 

BA682A!i, LED l/l'(J[, ;< -11 Jti';:mJ~ l.d.:i: / IJ ~ "J? 

IC"Z.'To 

~ff- v "'JI- t;t 13-327mVrms (Typ.) 0) ft ii I 12,ili\ t: ;}!IJ 
(.,, 130mV,ms(Typ.) IOdBc Vt'-20-+SdBO)VU~ff

ct.l:?Zl.\:l:To 

W1Jli, :%E:•)l(Eslili.l1'1f~ct.l:?ZSIJ, 9j.f;J",t:tititl1£~ 

.Q.:. c ,;: J:? Z:iE:•)ififJ"'RJ1£1.' ~ .Q t.:d>, LEDO)~ff

"'jj)i c (., Z t;t, ~~~~ff-. ~~~~ff-I Ii l,; d>W t.l:? t.: 

~O))!i.ltit.l: l: ~El:!,:JKmT .Q.:. c fil.' ~ :1:"9 o 

The BA682A is a monolithic IC developed as an LED 
level meter driver. 

• M:I: 
1) 12,ili\VU~ff-;e -11 c (., ZOO.ltil.' ~, /{-~ff-. I' ·.:.i t-

~ff-0) t: '5 €> ';: tOOJtiRJfigo 

2) W1J ';t:iE: .. lllfft ~ti Zs IJ, LEDi ~ -( v? t- 1'7 -( 
"11.'~.Qo 

3) 00/f:IT.Q LEDO)Wlfi,;:J: IJ, LED.)il9i-$~:iE:l.' ~ 

Qo 

4) -*5dlff:)iJ7/:1'l~il (., n'.go 
~LEDO)F.i\~ ~n~~l9i-#~O):tittc~;...~;...•~ 

J: IJRJ~""{'~.Qo 

6) 1<-~ff-,;:s1.'Z';t, LEDi 411i!'f?iRJIH;:~~T.Q 
' 

C:. C ';:J: IJ, )l!f.°ii1J l'fitiJi! (., n 'Q10 

• .l!i'l 
7~:t:h1z ';I 1-0) (/l'(J[, ;< -11 

1.1-.7. 7 v:tO) vl'(Ji,;e -11 

;t--.L..7.-Tv:tO)v"'J";<-11 

• 9f.m-tii181/Dimenslons (Unit : mm) 

22.9±0.3 

~:::::~:)] 
., 1 2 3 4 5 6 7 9 Di7.6±0.3 

<'> o N 

. 1--ra· ": 
~ ~~ IT-

[. ~ .... ~ '''"''~ ~ -1 ~2.54±0.3 I I I 
20.32±0.3° 8.8±0.6 

•Features 

1) Usable as a 12-point VU indicator meter for bar- or 
dot-type display. 

2) Constant-current sink output is used, and direct LED 
drive is possible. 

3) LED current can be adjusted externally to suit the type 
of LED used. 

4) Built-in half-wave rectifying amplifier. 
5) LED lighting and extinguishing time constants are 

adjustable using external resistor and capacitor. 
6) A bar-type display is possible using 4 LEDs con

nected in series, thus saving power consumption. 

• Applications 

Radio cassette tape recorder level meters 
Car stereo level meters 
Hom~ stereo level meters 
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~ -=;-· 1' ~ Jf:I IC/ICs for Audio Applications BA682A 

• 1·a ·:1 ? ~ 1' 7 ''f 7 .4/Block Diagram 

8A682A 

• i@Mfl:k'.iE:~/Absolute Maximum Ratings (Ta=25.C) 

Parameter Symbol Limits Unit 

t~'ltEE Vee 15 v 

ir-f:gfi~ Pd 1100 * mW 

ibfi'~Jl.a!I Topr -25-75 ·c 
flil#~Jl.aWJ Tstg -55-125 ·c 

• -~~~tt/Electrical Characteristics (Ta=2s·c, Vee =12V) I 
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

tif''Ft~•a::.aoo Vee 10 12 14 v VF( LED j=2V~ Fig.1 

~f~~~-~ la - 5 10 mA V1N=OV Fig.1 

LEDi!i~~:JE:iBIBI ILED - - 20 mA R1 ':z~:JE: (Fig.3~m1) Fig.1 

5pin LEDt~fili I LED 12 15 18 mA R1 ,:270 Fig.1 

~LED'lt~~~ AILED -1.5 0 +1.5 mA 
R1 =27kQ 

Fig.1 
Spin I LED fili ':X<f [., Z 

mlill V1N 0.09 0.13 0.18 Vrms 
r:i:..-1ti..-- t-v-"'" SJ Fig.1 
O:>;;t :..- v-"'" 

:::i; . .-J~v- t-v-"''" 1 Ve1 - -20 - dB 
17pin 

Fig.1 
:±l:t.JVR1 ':""(;;f7-!r·J t-ADJ 

,, 2 Ve2 -16.5 -15 -13.5 dB 16pin:±l:t.J Fig.1 

,, 3 VC3 -11.5 -10 -8.5 dB 15pin:±l:t.J Fig.1 

,, 4 Ve4 -8.0 -7 -6.0 dB 14pin:±l:t.J Fig.1 

,, 5 Ve5 -6.0 -5 -4.0 dB 13pin:±l :t.J Fig.1 

,, 6 Ves -4.0 -3 -2.0 dB 12pin:±l:t.J Fig.1 

,, 7 Ve7 -1.5 -1 -0.5 dB 11 pin:±l :t.J Fig.1 

,, 8 Vcs - 0 - dB 
10pin 

Fig.1 
:±l:t.J Vea v"\JH: OdBt 9 {> 

,, 9 Vcs +o.5 +1 +1.5 dB Spin:±l:t.J Fig.1 
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:;iJ- -7-' 1' :;iJ- .m IC/ICs for Audio Applications 

Parameter Synbol 

::i :.-1tv- t- v«Jv 10 Vc10 

::i //H,- t- v«IL- 11 Vc11 

::i :.-1tv- t- v"'Jv 12 Vc12 

• ill~~1811&~/Test Circuit 

::i /HI/- t-1//\;"JL- 1 2 Vo 

dB~~ (dB) -20 -15 

AC).:tJ '-'"''" 13 23 
(mVrmsl 

DC).:tJ v"'J" 17 30 (mV] 

• liCin.lf§IJ/Application Example 

BA682A 

c. 

Vee 
(12V) 

INPUT 

Min. 

+2.0 

+4.0 

+6.5 

Voo 

lo 

3 

-10 

41 

54 

Typ. 

+3 

+s 

+8 

4 

-7 

58 

76 

Max. Unit 

-t4.0 dB 7pin:±l:tJ 

-t-6.0 dB 6pin:±l:tJ 

+9.5. dB 5pin:±l:tJ 

17 16 15 14 13 12 11 10 

BA682A 

RL~20onx12 

Fig.1 

5 

-5 

73 

96 

6 

-3 

92 

120 

c, 

Voo 
l12V) 

7 

-1 

116 

151 

(}ii!.ifilll 

8 

0 

130 

170 

BA682A 

Conditions Test Circuit 

Fig.1 

Fig.1 

Fig.1 

9 10 11 12 

+1 +3 +5 +8 

146 184 231 327 

191 240 302 427 

BA682A 

INPUT 

ii: LED~llit:±l:tJ9ifil"f5-8pin.&U'10-17pin(})fl['fjHt, -.:>n': 
2VJ.:1J:. t fJ: 9 d:: ? ';: l., l' < tC. 'fl' ~ 'o R1=27kQ (LED~) .X3!39-47kQ (LED;Jf,} 

2VJ,:J'"f0)1f1Jl:"t' ;::'ff,Eij 'fl' :It* 9 t' :±l :tJ'!li:llltti:k ~ 0Jl1''9 9;: 

ttfilbli*9o l~-~~(})~'l5-"t', VF<1.lii1ii~'LED!;::'ff,Eij'f!':tl.9 

C ~ ';: ,;!:, ~,;: ;::'):±;@; ( tC. 'fl'~ 'o 

Fig.2 

1252 RD Nm 

R2=10kQ C1=2.2 µ F 

R3=10kQ C2=10 µ F 

R4=240kQ C3=10µF 

VR1=500Q 

(Z.<1.lfill';J: 1'"·;1 t-3!<ff.: 'l~-3!<ff.:t tli'il [;) 



;iJ" -7 1' ;iJ" 1'J IC/ICs for Audio Applications BA682A 

• ~H'.tttllfliiiO)mllJ.I 

(1) LED~)jlt~:lf:,EJ:W.~m : R 1 

LED~)jltfi i ~:if: 9 .Q f;:.11) 0) tftm l'' tftm1i 1.: J; I) Fig.3 

t.:~9 J; -j f.i:~)jltfjtf1~ S :ti* 9 o ti~fi ti~@!LEDL' 

27kQ, ;Jji.@o,LED('.'39k0 l'9 0 

LED~)jltfii il1> *I)* i! <~:if:[.,:!: 9 C, ~f:gffi!~iitll 

~.QC: C 1.fiJ1> I) :J: 9(1.)l')i~ [., l < f2 ~ \, 'o 

(2) A. 1J tJ ·:.o· 1J ;... 7 :::i ;... 7;... -tt : c 1 

9~ll6A. 1J@~ t BA682A i *Si'i-9 .Q f;:. /1J 0) :::i / 7 / -tt l' 

9 0 ti~1iti2.2 µfl'9 0 

(3))..1JJ\-(J7.Atftm: R2 

C: O)fftffl:fi1.f J..1J-( / 1::0 
- ~/.AC f.i: I):!: 9 o fftffl:fi i iJ1> 

:!:•J*-i!< [.,:J:9t, ~)JIEJ\-(J7.A~f.Itf*-i!< f.l:IJ, A 

1J::it 7t "J t- tf*-i! < t.i: "'.) -r :::i ;...1~i...- - t- v-"'"Jvt.:~Wtf 

l:±J * 9 0 ti~1iti10kQ 1'9 0 

~LEDL.-1'(~~~-~-:lE:h~:lE:·mffl:::J/7/-lf: 

Ra, C2 

LED v /'\"Jvi111'J:Pi\'O)a~•:iE:h i ~'.lE 9 .Q f;:.11) O)fftm:& 

tf:::i/7/-lfl'9o ti~fi(HiR3=10kO, C2=10µF('.' 

"to 
(5) ).. 1J ::it 7 i! ·;; I- filiil!lffltftm : R 4, VR1 

Jl)jltJ7/70))..1J;it7i!7f-.ffiliiJJl9.Q~/1JO).jj\;"f9o 

• ffJijJ:.O))i• 

(1) LEDO)fl~ 

LEDO)fl~ti, Fig.20)c.t:l1Jt;:fi"?"l< tc.·~1,'o L.O)~ 

i';-, 1\-!&~0)~i';- t, ~";; I- !&~O)~i';- t l' ti, LED 

O)tl~n~tf~t.i: •J, t., IJ"b 1apinO)~~t.fl'i-!&~O)~ 

i';-IJfQPEN, ~";; t-!&~O)~i';-tiGNDc~f.i:"?°l\,';!:9 

O)('.'ji~ [., l < f2 ~ \, 'o 

~)jltfi (~:JI:@!) O)~f.l:.QLEDi1fffl9.Q~.g. (1WUf, 

T10#.i:IJ~-~l', ..t.2#.,IJ~·;Jji.) ti, LED~)jlti*-i!1,'1JO) 

~)jltfjt.:9HlBtftml'~~'.lE [.,, ~)jltfjO)'.);-f.1:1,'1JO)LEDt.: 

:~HIH.:tftmitl~ l.,"l < t2~1,'o :!: f;:., LEDiil!f-$:9 .Q 

~.g-1;1:., t..-l'(Ji,,0)1J,il1,'1JIJ•Sfi"?"l< t.:~1,'o 

(!&~i';-f)itO)f;:.11)12,~ §::j'{ffflPif f ll!f-<) {fffl [., f.i: 1, 'LED 

ti1l,T:,,3- I- t.,T< t.:~1,'o 

(2) LED~)jltO)~:lf: 

LED~)jltO)~:lf:ti, R10)fftmfit.: J; I) Fig.3t.:~9 J; -j f.i: 

~)jltfi (Typ.) 1Jf1~ S :ti:!: 9 o 

(3) :::J //~I/- 1-~f.I 

ti~1itiR4=240kO, VR1=500Q l'9 o VR10)fitiil1> :!: 

•J*-i!< t.,:J:9tfilll!l1Jf!E!ltt.i:•J, ,J,~< t.,:J:9tfilll!l 

""(" \! f.i: < f.i: .Q ~f';- tf iJ1> I) * 9 o 

(6)~).lii\ffl:::J/7/-tt: Ca 

~i.lii\71' /O)~'.l£1tffl0) :::J /7/-tt"t'9 o ti~1iti10 µF 

l'9o L.O)fjt;t.1 µf~JTl'tHJJJlli!IJf'.J;-f.i:< f.l:IJ :1:9o 

1 a f---+---+---+--+--t--+-+--+---1--1 

16~ 

-Ot--+--t---+---t---+---+---+----+---1--i 

25 30 35 40 45 

R, ())jtt}j\;jil! (k!l) 

BA682At.:s1, '°l ti, LED~)jltO)~:lf:fi (Typ.{j) 0)/2'0)~ 

)jltlJfLEDt.:)jlt:tif;:. c \!O)J..1J~f.Ifif :::J /HI/- 1-~f.I 

t l.,°l\,'*9 0 

[.,f;:.IJf"?l, LED~)J!Ef16mAt.:~:lE: [.,f;:.~i';-, :::J//~v 

- I- ~f.Iti8mA)jlt:t1.f;:. c i! O){j C [., :!: 9 o 

(4) OdBfillJ!l:&tf A.1J ::it 7 i! ·;; Hlil!l 

:!: t', A. 1J 1~~ t..-l'(Jv i 8 ,¢.;: § 0) LED IJf #.i::t"J9 .Q J; -5 t.: 

filiiJJlL,:1:9o .:nf~Bcl.,:l:9o~~~. A.1Jm~i...-" 

Jv f-20dBt.: Ttf f;:.~~l' 1 ,~El O)LEDIJ~·#.i::tr9 .Q J; -j 

t.: ::it 7 i! ·;; I- fill]JlfflVR1"t'filll!l[.,*9 o 

11Jtf, OdBO)fill]Jl c-20d80)filii]Jl c i :.\t:lit.: h@ifi I)~ 

[.,~Jl9 .QC: Ct: J; IJ, iEitf.I: t..-l'(J[,~:lf: f fi "? l < fC.' ~ 

1,' 0 t.i:s, LEDIJf#.i::t"J9 .Q)..1J~f.I1i t ti, :::i //~v

i- ~I.If ~AA t., -r 1,' :!: 9 o 

(5) 9H-tttl!B£0)GND t BA682AO)GND (9pin) ti '7 /;f-'-( 

/ l-J7-.A l.,T< t.:~1,'o 

RD Nm 1253 
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Voe 

BA682A 
6 7 8 9 

a:C lOkll 
>~ 

1254 

+ 3 +5 +8 dB 
--------, 

Fig.4 
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;f-7-' 1' ;f Jf.l IC/ICs for Audio Applications BA683A 

BA683A 12 .~LED m1~?-Elil 1'";1 1'-/1~-v~111)< -111''711~ 
12-Point LED Power Scale Dot/Bar Level Meter Driver 

BA683A!i, LED1t'7- .)( - 9 ffll;::mJ~ IA.: 'E .I 1) ':,I ·y 7 

IC"t'T o 

~:if- v "<lv ,i, 9-380mV,ms (Typ.) O)lUII f 12;1:H: ~Hi~ 

t.,, 3dBA 7 .. y :t"t'~:if- vn' * "9 o 1±11.J 'i'.lEil)lit51ll:.JJ 

Bt~~zsij, ~tt~•MfR~?:i;:.t~J:~T'.iEil)lit 

{ififR~ ?:i;:. t 1.f"t' ~:I: 9 o 

The BA683A is a monolithic IC developed as an LED 

power meter. 

·~:lij; 

1) 12glt'7- ;< - 9 t [., T, 1~-~:if-, 1'";1 t-~:if-0) c 
"5 €> 1: ti {i!!ffliiJlmo 

2)1±11.Jli'.JE~)litfl:;~ttTt:>IJ, LEDf1f1v7I-1'"71 

-:J'"t'~?:Jo 

3) {i!!ffl9 ?:i LEDO);{H~I: J: IJ, LED~)lit f 9j.l'fil~'.iE "t' ~ 

?;i 0 

4) =¥-)J1lfl)JiEJ7//f l*lil [., n '?Jo 

5) 1~-~:if-l:s1.'Tli, LED4{Wf"'?ii!HIJl;::fl*1'i:9?:i ;:_ t 

I: J: I) )l1lft~1.J f'flt)Jil [.,TI.' ?:i o 

• Jij)t 

7 ~:it :n iz "J t- 0) v-"Jv .i< - 9 

:b-A 7 v:iJ"O) v-"'Jv.i< -9 

;J;-.b.A7 i.,.;tO)v-"Jv.i< -9 

• *~'1"$:!181/Dimensions (Unit: mm) 

22.9±0.3 

~:::::~:t] 
123456789 

7 6+0 3 

"" 

[~3;~0~1~: ll • ~ IT " ~ - .. ,,.. . ....... 
~ --1 ~2.54±0.3 I I I 

20.32±0.3 8.8±0.6 

•Features 

1) 12-Point power meter display in bar or dot format is 

selectable. 
2) Constant-current sink output is used, and direct LED 

drive is possible. 
3) LED current can be adjusted externally to suit the type 

of LED used. 
4) Built-in half-wave rectifying amplifier. 
5) A bar-type display is possible using 4 LEDs con

nected in series, thus saving a power consumption. 

• Applications 

Radio cassette tape recorder level meters 

Car stereo level meters 
Home stereo level meters 

naNm 1255 

::t 
I 
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;;t-71' ;;t .m IC/ICs for Audio Applications BA683A 

BA683A 

• tleMl!:::k~#t/Absolute Maximum Ratings {Ta=25'C) 

Parameter Symbol Limits Unit 

a!:i!Ul!:I.!: Vee 15 v 
fftil!tft!Ji: pd 1100 * mW 

ibf'Fi!&Jllellll Topr -25-75 ·c 
f!U~i!&Jllellll Tstg -55-125 ·c 

• '.ilS\i:tr.J~tt/Electrical Characteristics (Ta=25'C, Vee =12V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

ibf'Fa!:i~'lll:!.!:~MII Vee 10 12 14 VDS VF( LED )=2VHij; Fig.1 

l!!\1~i5-P#~)Ji! lo - 5 10 mA V 1N=OV Fig.1 

LED'lll:)Ji!~~'.iE:lBll'!I ILED - - 20 mA R 11:-n~'.lE: (Fig.3~~) Fig.1 

Spin LED~)Ji!fi ILED 6.0 8.0 10 mA R 1 =27kQ Fig.1 

5-8pin LED~)Ji!~i'!; Ii I LED -1.0 0 +1.0 mA 
R 1 =27kQ,5pin 

Fig.1 
I LED fj,;:X<j I_, C: 

17pin LED'lll:mtfi ILED 12 15 18 mA R 1 =27kQ Fig.1 

10-17pin LED"1!:mt~i'!: Ii I LED -2.0 0 +2.0 mA 
R 1=27kQ,17pin 

Fig.1 
17pin ILEDfi,::Mvr 

~ Ii V1N 130 190 260 mVrms 
:::i ::..-1~1,;- i-. v-"''J[,100) 

Fig.1 
~ / (.;"'()[,. 

:::J /Hv- I- l/A:'J[,1 Ve1 - -27 - dB 
17pin 

Fig.1 
/±l1JVR1 ';:z~7-tz ·:;!-ADJ 

,, 2 Ve2 -25.5 -24 -22.5 dB 16pin/±l 1J Fig.1 

,, 3 Ve3 -22.5 -21 -19.5 dB 15pin/±l1J Fig.1 

,, 4 Ve4 -19.5 -18 -16.5 dB 14pin/±l:h Fig.1 

,, 5 Ve5 -16.5 -15 -13.5 dB 13pin/±l:h Fig.1 

,, 6 Ve6 -13.5 -12 -10.5 dB 12pin/±l1J Fig.1 

,, 7 Ve7 -10.5 -9 -7.5 dB 11pin/±l:h Fig.1 

,, 8 Vea -7.0 -6 -5.0 dB 10pin/±l1J Fig.1 

,, 9 Veg -4.0 -3 -2.0 dB 8pin/±l 1J Fig.1 

1256 naNrn 



;;t-7 1 ;;f Jf.l IC/ICs for Audio Applications BA683A 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

:::i:..-1~v- 1--v-"'Jv 10 Vc10 - 0 - dB 
?pin 

Fig.1 
:±l:tJ Vc10 v«JH'.OdBt9.Q 

.. 11 Vc11 +2.0 +a +4.0 dB 6pin:±l:tJ Fig.1 

.. 12 Vc12 +4.5 +6 +7.5 dB 5pin:±l:tJ Fig.1 

• )Jl~~@i!~/Test Circuit 

17 16 15 14 13 12 10 

BA683A 

Fig.1 

:::i:..-ni..-- 1--v-"'Jv 
1 2 3 4 5 6 Ve 

dB~;;r- [dB) -27 -24 -21 -18 -15 -12 

ACA.:tJt..-«Jv 
8.5 12 

[mV rmsl 

DCA.:tJ v-"'Jv 
11 16 [mV) 

• J;C;Jiji§lj/Application Example 

c, 

Vco 
(12V) 

BA683A 

INPUT 

(1) 1\-~7RP~(N&*1C 

17 24 

22 31 

)i: LEDif!:m!:±l:tJYi/iif-5-8pin~V"10-17pinO)if!:fiHJ:, -:J:bi: 
2VJ:.1J: t t.i: 0 J:) i: Vt< t~· r'S l 1o 

2VJ,:.("'fO)if!:fiH' ;:::'{f,Ell r'S :l'l. ;!: 9 t, :±l:tJif!:m!iJ';i\ ~ < i~'.99 
0.:ttfil!>fJ;J:9o J\'-~:if;O)~~l', VFO)~l'LEDt;:'ff,Ell 

r'S :l'l.0 t ~ i;1:, 1#1: ;:')i;li!; u~· r'S l 1o 

34 

44 

Fig.2 

48 

62 

c, 

Vee 
(12V) 

RDNm 

R,=2QQQXJ2 

7 8 9 10 11 12 

-9 -6 -3 0 +3 +6 

67 95 135 190 268 379 

88 124 175 247 349 493 

18 17 16 15 14 13 12 11 10 

BA683A 

INPUT 

(tft~1~) 

R1=27kQ (LED~) :Xi;i:39-47kQ (LED*-) 

R2=10kQ, C1=2.2µf 

R3=10kQ, C2=10µf 

R4=240kQ, C3=10µf 

VR1=500Q 

(.:O)f~l;I: I'":; !--~:if;. l~-~:if;t 'bfi'il t..:) 

1257 
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;t-7 -1' ;it If.I IC/ICs for Audio Applications BA683A 

• ?H1ttftf!ii!O)il/.~ 

(1) LEDil~~:JEffltit:fit : R 1 

LEDil~fjf~:JE9.Q t.:3DO)t!f:fitl', tit:fitfifit:J: IJ Fig.3 

t:~9 J:? t..:"~~fifiiJ"~~ G tL :!: 9 o 

1 ~§ tJ• G 8 ~§ :!: ""('O)LEDil~ t 9 ~§ iJ• G 12,~§ :!: 

""('O)LEDil~O)J:l:ti, tit£2: 1 tt..:"-:il"c':l:9o tlti!f! 

fjti27kQ 1'9 0 

LED~~fjfdi>:l:IJ-J:.~<~:JEL,:1:9t, ff~~~i~ 

.t .Q;:. t tJ"ilPJ:I: 90)1')1;1; l., Z < t!!. ~ c 'o 

(2) A 1J tJ ") / I) / ? :::J / T /-if : c 1 

7'H!BA 1J !Bl~ t BA683A i *6.g. 9 .Q t.: 3D 0) :::J / 7/-if1' 

9 0 tltilf!fjti2.2µf""('9 0 

(3) A.1JJ\1J".Atit:fit: R2 

Z:.O)t!f:fitfjfiiJf A.1J1/l:::"-5(/.7.tiJ1):1: 9 o t.ft:fitfjf il1> 

:j:IJ-J:.~< L,*9t., ji[~J\1J".7.~ll:iJ"-f:.~< i'JIJ, A 

1J:it7i! '") t-'b-f:.~ < iJ-:iZ:::J/l~v- t- v/'\Ji...t:~IW 

t±I * 9 0 ttti!f!fj ti 10k Q 1' 9 0 

(4) LEDv/'\Ji...ibf'FJ'ij(~Pi\':JE~i;R;:JEffltit:fit.:&lf:::J /j'/ 

-if : R3, C2 

LED v /'\Ji,i1Jf'FPi\'O)J'ij(i1Pi¥'.lE~ i i;R;:JE9 .Q f.: 3D O)t.ft:fit.:& 

{f:::J /7/-if1'9 0 tlt~fjti R3iJ"10kQ, C21l10µf1' 

"to 

(5) A.1J:it7i!·"J t-~~ffltit:fit: R4, VR1~~J"//O)A. 

• ~Jl!J:.O))i. 

(1) LEDO)tl*JC 

LEDO)tl*leti, Fig.2 (1) .:&lfFig.2 (2) t:~9 ts IJ 1'9 o 

Z:.O)~.g., 1\-~~ai\'t ~-."J t-~~ai\'tl'ti,LEDO)tl*'l: 

1J$iJ'.~i'J -:i z c 1 :!: 9 0 * t.:, 18pinO):l;l;!m'bOPENX.ti 

GND""('~i'J-:i ""( c' °* 90)1')1;1; l., Z < t!!. ~ c 'o 

BA683AO)~.g., L1-Ls0) 8 ~O)LED t Lg-L120) 4 ~O) 

LEDt:~tL.Q~~ti, lil£2: 1 tiJ-:iZc'°*"tiJf, L1 

-LsO)? "5fRJ1!itJ•iii~.l:t 11'{ieffl l.,f.:c'~.g.ti, LED 

t: :~BIH: :fit:fit Hl*le L, Z < t!!. ~ l 'o * t.:, {ieffl L, iJ c' LED 

ti, ~3-t-l.,Z(f!!.~c 1 o Z:.O)~.g., fieffll.,Zl'f.i:"l' 

LED ti, 1j1 ~ c' v/'\Ji,O)LEDtJ• Gtl*le l., Z < t!!. ~ l' (H;f.. 

Ji,O)~~ C..g.f,)i! .Q f.:3bo 12~§::f'~fflpijtl!;j< ( )o 

(2) LED~~O)~;E 

LEDil~O)~:JE ti, R10):fit:fitfjt;:: J: IJ Fig.3t:~9 J:? it 

~~fj (Typ.) t.n~ G tL °* 9 o 

(3) :::J ;,,1~v- t-~1.± 

BA683At: S l 1 Z ti, LEDil~O)~:JEfj (Typ.) 0) 1 /20)il 

1J:it7i!7t-f~~9.Qk3DO):fit:fit1'9otlt~fifi~~W 

240kQ, VR1tJ'.50001'9o VR10)fiiHi, ili>* IJ-f:.~ < L, 

*"tt., ~~iJf~!fit.i'JIJ, *f.:, 1J1~( L,*9c:;t7-tz 

"") t-tJf~~t±l*iJ( f.,:-.Q~.g.tJfd1>1J:l:9 0 

(6) ~i.lffl:::J /j'/-if : Cs 

~)bi! 71 /~'.Jl::1tfflO):::J / j'/-ij" 1'9 0 tltilf!fj ti 10 µf""(' 

9 0 Z:.O)fjti1 µf~JT1'ti~J;Jl:iJf1''iJ( f.i:"IJ:l:"to 

\B l--+---+---+--+---+-----+-~-1---+--I 

25 30 35 40 45 
R,OJ!l.\llifll (kO) 

~iJ"LEDt:~tL~d).Q t ~O)A.1Jilll:fifii :::J /Hv- t

~ll:t l.,Zl'*9 0 l..,f.:iJ"-:iZ, LEDil~f16mAt:~;E 

l..,f.:t ~. m.tt;f3,~§0)LEDiJ'.~!lJL,~3b, LED~~ 

iJ"BmA~tLt.: t ~O)A.1J~I.± i 3,~13 0) :::J //~ v- t-~ 

1.±C::. l.,""(l'*"to 

(4) OdB,~~~.:&lf A:h :;t 7-tz ·:; t-~~ 

°*T, A.1Jfg~O)v/'\Ji,f~!ll.,, 10~§0)LEDi~:tJ 

~i!*"to Z:.0))...1J~ll:fjfQdBC. l.,*9 0 :b;:t:A.t.J~ll: 

fj f-27dBt:T If f.: :l;l;!m1' :;t 7 -tz '"J t- ~!lfflVR1 i filll!l 

L,, 1 ~ §0) LEDiJ'.~:tl9 .Q J:? t: l., :!: 9 o ;:_ O)~~i '.'it 

:B: t:~@~ IJ )1&9;:. t t: J: IJ, j[fitf.,:- v-"'·Ji,O)~:JEtJ'"1' ~ 

°* 9 0 ;:. ;:_ 1' LEDiJ" ~:tl9 .QA t.J~l.±fifi t ti, :::J /I~ v -
t-iill:i~~ L, Tl'* 9 o 

(5) {iefflJ:.0))1:1§: 

9H;J" tt$~0)GND t BA683AO)GND (9pin) Ii, '7/;f1 

/t-J"-.7.l.,Z(t!!.~l'o 
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Vee 

-27 -24 -21 -18 -15-12-9 -6 
r----------

.._ I 
I I j: -"'eP"i"Tl·l"Et1-llE~~~~~-l"':P'1~ 
> L---

BA683A 

+ 
2.2µF 

-30 +3 +6 dB 
--------, 

Fig.4 

RD Nm 

I 
I 
I 

_ _J 

BA683A 

;iJ-
I 
7 
1 

;iJ-
ffl 

I 
I/ 
A;" 

Jt-
;( 

I 
:$1 
F 
7 
1' 
I~ 
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71" -7 1' 71" JO IC/ICs for Audio Applications BA689 

BA689 12 .~LED JO •J .=. 7 ElmE I'' ·:1 "I 1{- v~Jloc - 9 1''71' 1{ 

12-Point LED Linear Scale Dot/Bar Level Meter Driver 

BA689 ';J:, LED v I'( Jv ;< - 51 FF.I I: f#l~ l.d.:: t .I 1) :,. ·;; 7 

IC\.' 9 0 ~5f-v l'(Jt.- ';J:0-300mV,ms (Typ.) O)nJHI ~ 12R.i, 

t:~?f [,, t.:, 25mVrmsA T ·;; -:/0) 1) .=. 7"~5f- C: 1J: -:i l \,' t 

9o 

t:1:1t.n:J:, :JE:~~slit.Ji.lf~e: tJ:-:i -r .to •J, 9H-t1Hg;:t.;t~~~ 

.Q;: C: t: J: -:i T :iE~~1ili:iiilJ~\.' ~.Qt.: /1), LED0)~5f-

1J$ C: Vn:l:, ~~ts~7r-. ~~ts~5f-~ ';J: l511Jft1J:-:it.: 

tsO)•ffltJ:c~~~~ffl9.Q;:C:*\.'~t9a 

The BA689 is a monolithic IC developed as an LED level 
meter driver. 

-~~ 
1i 12,¢.u,,/'<Jt.-.i< -51 t l,,Tfse.EF.11.'~. 1\-~7f-. 1'":1 1-

~7f-O) c· "5 G 1: =bfsefflETlmo 

2)t±\1J,;J::lf:iimE1t~n-rs•J, LED~'.if'1'v7 I- F71 

'"f\.' ~ .Q 0 

3) fse.EF.19 .Q LEDO)flmt: d:: IJ, LED~~~ 9\.f!B~:iE\.' ~ 

.Q 0 

4) ¥11.!i:~mtr :.--:t~i7'i~ t., n '.Q o 

5) LEDO)R.i,:tJ, )j!j:tJP\¥rai ~ 9\.1-J- Lt O)~g;:t.;t C: :::J /-7"' /-lj- L: 

J: IJ il'J~\.' ~ .Qo 

6) 1\-~~1;:s1,'l'':l:, LED41@9"-::i~~IH:~;tiJC9.Q;: 

C: t:d:: IJ' jj!jjtii1J Hl1~ [,, n \.Qo 

•JIB~ 

:,.?f-Jv;( -'.;I, /\·;;7 1) -7- I'/ "JJ, 

I 7" :::J / 1J: C O)j..\aJt ~5f-

• 91-ff~-t~li!l/Dimensions (Unit : mm) 

22.9±0.3 

18 17 16 15 14 13 12 11 10 

~:::::S"i:J_] 
123456789 

[l:11o~CI~· LI) N +I 
0 • ~ 

t """ M 

;: ~ 0.5±0.1 

N --\ I I 7.6±0.3 
M t--2.54±0.3 h1-i 

20.32±0.3 

R
~ 

11-
0.J:tO.\ 

I 8.8±0.6 I 

•Features 

1) 12-Point power meter display in bar or dot format is 

selectable. 
2) Constant-current sink output is used and direct LED 

drive is possible. 
3) LED current can be adjusted externally to suit the type 

of LED used. 
4) Built-in half-wave rectifying amplifier. 
5) LED lighting and extinguishing times are adjustable 

by means of external resistor and capacitor. 
6) Four LEDs are connected in series to form a bar-type 

display, thus saving power consumption. 

• Applications 

Signal meters 
Battery checkers 
Temperature indicators for air conditioners and other 
products 
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:;;J- -7' 1' :;;J- .If.I IC/ICs for Audio Applications 

• :ta ·;1? 5f 1"J7 ? 7.L../Block Diagram 

BA689 

• i@M:il:j;:~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

.. i!iitEE Vee 15 v 

~n~m~ Pd 1100* mW 

ib1'F~Jltallll Topr -20-+60 'C 

f*ff:~Jltallll Tstg -ss-+12s 'C 

• 11 .. B<J~tt/Electrical Characteristics (Ta=25°C, Vee =12V, f=1 kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

ib1'F'CEE~llll Vee 10 12 14 v LEDO) VF =2.0Viif 

l!!\1~.JS-llif•illt lo - 5 10 mA V1N=OV 

LEDtilft~'.lE~ll!I I LED - - 20 mA R 1 1: Z~'.lE(Fig.3~!m) 

Spin LED'Cilftii I LED 12 16 20 mA R 1 =27k0 

-lfLED·illt~:i!: 6. I LED -2.0 0 +2.0 mA R 1 =27k0, Spin ILED i:X;Jt".Q:i!: 

m!\Jl V1N 160 250 320 mVrms f=1kH2, ?pin tl:l:IJONv«JL-

:::i:.-Hv- t-v«Jv 1 Ve1 0.05 0.10 0.15 - 17pinl±\:IJ, Ve10 1:X;JL,"( 

:::i /Hv- t- v«Jv 2 Ve2 0.15 0.20 0.25 - 16pintl:\:IJ, Ve10 1:M l., "( 

:::i/Hv- t-v-"''JL-3 Ve3 0.25 0.30 0.35 - 15pinl±\:IJ,Ve101:X;JL,"( 

:::J//\v- t-v«JL-4 Ve4 0.35 0.40 0.45 - 14pinl±\:IJ, Ve10 U:f l., "( 

:::i//\v- t-v«JL-5 Ves 0.45 0.50 0.55 - 13pinl±\ :IJ, Ve10 1:xf L, z 
:::J//\v- H <Ji.. 6 Ve6 0.55 0.60 0.65 - 12pin:±I :IJ, Ve10 1:xf L, z 
:::i //\v- t- v-"'"Jv 7 Ve7 0.65 0.70 0.75 - 11pintl:\:IJ, Ve10 1:X;JL,"( 

:::i :.-1~v- t- v-"'"Jv 8 Vea 0.75 0.80 0.85 - 10pintl:l:IJ, Ve10 1:M l., Z 

:::J//\v- t-v«JL-9 Veg 0.85 0.90 0.95 - 8pintl:\:IJ, Ve10 1:M l., Z 

:::i :.-1~v- t- v-"'·1i..10 Ve10 - 1 - - 7pintl:\:IJ, Ve10 v«Jva- 1 C:t".Q 

:::i:.-1~v- t-v«1i..11 Ve11 1.05 1.10 1.15 - 6pintl:l:IJ, Ve10 1:xf t, z 
:::i :.-1~v- t- v-"'·1i..12 Ve12 1.15 1.20 1.25 - 5pintl:\:IJ, Ve10 l:M t, Z 

ii(1) lOa§Q)a:l:Jv-"l~l:t:l•'c .A.:IJ~!IH'.'.L6TIT-:i "(<to"!!:,,, A:IJ~l'Hrrt>fJ:•'li\°€;, Hil!,!l,~fjlJ•">~f'T:h.91£\'€;1.fil> •J *'' 
(2) tlt~lilrnI%Q:>%f;tlt'.lEIH .:'~JllQ:>Jlf;t, Hil!,!l,~fltJ• ">~f'Ttt9!1'€;tJ'il> •J *', 

RDNrn 

BA689 

Test Circuit I 
Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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*-71' *in IC/'.lCs'for Audio Applications BA689 

• illtiE'.IEll&~/Test Circuit 
~c~..--~~~--.-~..---...----.-~....-~.---.~--.-~--, 

18 17 16 15 14 12 11 10 

2 3 4 

• J()Jllf§IJ/Application Example 

18 17 16 15 14 13 12 11 10 

BA689 

+ c, 

Vee 

(12V) 

(1) 1\-~~0)~~ 

ii: LED ltilltt±l:t:JYi!H··s-apin J.?i.tf 10-1?pinO)lt"flil.t, -:> t.l. t: 

2VJ;JJ::. t fJ .Q J: ? 1: t., l < tC. 25 I,\ 0 

2WJTO)'!IEE1'Z:~ffl25:11.:l:Tt, t±l1JiliJIE1i*i! < ilR.'.Ji"T 
.QZ.t1Jf;j;;IJ:l:To l~-~~O)tJJr~<.'", VF0)~1,,LED~:Z:fil!ffl 

25:11..Q~l.t, ~t:Z:i1•< tC.25c'o 

• 9f.fttt$.!liO)mt~ 

(1) LED~~~:lt.f"!Htt:tit : R 1 

LED~~'fjg a-~:lE'.9 .Qt.=. cll.JO)f!Hitl', :l!fitfjfil: d:: IJ Ffg.3 

l:~t" d::? iJ:"~~fjfi:l.Jf~~ 6 :tt ;!: 9 o tlt~fi (;t~§LED-C 

27kQ, 5*~LED-C39kO-Ct" 0 

LED~~fM:N.i;J: IJ:k~ < ~:lt L,;!:9C::, ~1r~m~Hfl 

;t .Q Z. C:: ifN.> IJ;!:90)l')i~ L, T < tC. ~ 1, 'o 
(2) A.1JfJ ·;; ""j'IJ / ?::i /-T/if : C1 

9HlBA.1JIEI~ C:: BA681AUa*t" .Qt.=. ell.JO) ::i / 7 /if l' 
To tlt~fifil;t2.2 µ F l'9 o 

BA689 

Fig.1 

5 6 8 9 

R,~ zoon x 12 

C, 

Vee 

BA689 

(fftJtfi) 
R1=27kQ (LE[)ff<) Xl.1:39-47kQ (LED;j\<) 

VR2=10kQ, C1=2.2µF 

R3=10kQ, C2=10 µF 

C3=10µF 

(Z.O)fil.t !'"·:; t-~~. 1~-~~t t>Fi'il t..:l''T) 

(3) )..1J1\-(7;z.f,tttit: R2 

Z. O)ftttitfi a- "EJ~ L, TA. 1J v«Jv ~ aF.l~ L, T < tC. ~ 1, 1o 

Z.O);l!j:jtfjfi;lf)..1J 1 / l:::°-11'/ .AC iJ:" IJ;j: 9 o fttfitfjfi ~ N.l 

;j:IJ:k~< L,;!:9C::, ~~J\-(J'.A~J±il:k~<;J:-1), A 
1J-t7i? ·;; t-il:k~ < iJ:"-::iT::i/1~1..-- t- v-"Jvl:~Vtf 

t:l:l * 9 0 ttt~fjfi(j:10kQ l'9 0 

(4) LED v ''<JL-iiJf'Ftii~Pi¥'.lt~5*:lE:itttit, :J / 7 /if : R 3, 

C2 

LED(/ A;'JviiJf'FPiJO)t&~aiJ:lE~ ~ 5*'.lt 9 .Qt.=. ell) O)ftttitJ.t 
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~ -7' 1" ~ Jf.I IC/I Cs for Audio Applications BA689 

V':::i /7'/-ffl'To ffB~1ilHJ:R3=10kQ, C2=10µFl' 

To 

(5) ~))j,Efj:J/7'/-ff: C3 

~i.lii!71/O)~'.iE1tfflO):::i;....7/-ff 1."T o 

tlH~1iH:t10 µ F l'T o Z.0)1iHl:1 µFJ.:JTC'';i:~~l:f1/'~ < 

~IJ;l:To 

• ffJf.l...t.0)):!11 

(1) LEDO)flifil'ij 

LEDO)flifil'i:,j:, Fig.20)(::.})IH;:::fr-:iT< t!'.~~'o J~-'1R. 

ff-O)~ilt, i<·:; l-'1R.ff-O)~i1tl'';i:,LEDO)fiifil'i:1.ii!li 

W~ I), [., IJ' t 18pinO)~fill;lf/~ -'1R.ff-O)~ill:f0PEN, 

I'":; ,.. '1R.ff-O)~il ';l:GND t w '.t-:i T ~I* TO) l')i~ [., T 

< f!'. ~~'o 
~mt1l (~J't~) O)W~.QLED!f~JflT.Q~il (1?1Jxlf, 

T10,~IJ'~l', ...t 2 gff7/f<) ,;1:, LED~mtt.f '};;,f! ~'1JO) 

~mt1l,:9Hlrn.t:tJtz.·~~'.lE G, ~mtil0)1/' ~ ~ 11JO)LED1: 

tt?IJl:t!.\:m!tt*1Ct.,T< tc.·~~'o it.:, LED!!lii$.T.Q 

e liDffl1§~ (DCA.:tJ l'tffflT .Q ~ii) 

A.:1J ! DC~EEl'~fflT .Q~il, 3pin,:A. n T tlilf'F t., i 
T t.f (Fig.4) A. :1J L.0 ''{Jv :IJ' ,-;: f5 ~' t f5 1:::: l;t, ii1Ut7';.... 7't:l:l 

:1:J (4pin) 1:::: A. ti T t lilf'F t., i T (Fig.5) 0 4pin 1:::: A ti .Q;: 

(::I: J: I) flmt7 / 7°0)7-( /0)1~"7 './ ::\" :1.Jf~ff-~ < ~I) i 

TO)l' :::i;.... 1\'v- 1- v-"''Jv0)1~7 ·.:; ::\" 'Hl='*'1:1J1 ~ < ~ •J 

16 t\.. 

14 ~ 

~ 12 ~ 
~ 1ot--+--+---+--+--""'~ ........ ~t-...._~+--+--+-~ 

~ al--+--+--+--+-+---l~:P.....~t'-.---4-----l 

; 5t--+--+---+--+--L--l~+--+-J~__J 
_J 

25 30 35 40 45 

R, (kil) 

Fig.3 R,t:J:~LED~)li!~l):'Jt 

(2) LED~mtO)~'.lE 

LED~mtO)~'.iE,;I:, R10)t!.\:m1l': J: IJ Fig.31:ff-T J:? ~ 

~mtiii (Typ.) :IJ'~~ 6 ti i To 

(3) :::i //~[/- t-~a:: 

BA689,:s~'T ,;1:, LED~mlO)~'.lEil (Typ.1l) 0)1/20)~ 

mt:IJ'LEDl:mttit.: t f50)).,)J~EE1l! :::i //\'v- 1-~EE 

t [., T~ 1 iT0 Gt.: IJ'-:i T, LED~mt! 16mM:~:iE t., t.: 

~ii, :::i;....1\'v- t-~m;1:smAmttit.:t"f!O)flt liTo 

iTo 
Fig.50)100kQ VRO)t!.\:m1l!if.>i IJ1J1~ < T.Q (:: C1, R1 

l'~i -:in' .QJ'i5l:~aif'.lE~:1.J1·~ti •J, liD~Pifr.,i:1.J'~1t t., * 
i"O)C')i~ t., T < t!'. ~ ~ 1 o 

4pin~-:k.A:1:J v-"''Jv,;1:6V (Max.)C'T o 

Ve1 Ve2 Ve3 Ve4 Ves Ves Ve7 Vea Veg Ve10 Ve11 Ve12 Unit 

4pinDC.At.J 

Vee 
(12V) 

0.35 0.69 1.04 1.38 1.73 2.07 2.42 2.76 3.11 3.45 3.80 4.14 v 

18 17 16 15 14 13 12 11 10 

DC 
IN 

BA689 

Fig.4 

RDNrn 

Vee 
12V 

Fig.5 

(Typ:f~) 

1263 

I 



~ -7 1' ~ iO IC/ICs for Audio Applications BA6810F 

BA6810F 12,~ FL m vu El~/~- v"'Jlt;( -9 r-:·71' I~ 
12-Point Fluorescent Display Tube 
VU Scale Peak Hold Level Meter 

BA6810F t;J:, 9''172. ·:; n~ti1J~t:J:7a> 12 ,i;':i,X2ch 0) 

FL •m vu EJ~0)1\- v/X'Jv ;1- -9-c-9 o 

~5M. •5M.A.~MTfMt, ~5M.A.n~-FZ~~-?* 

-Jv F~lmt1'i" 1_, z~ 1*9 o * t::., ~i!:t~.A.ai¥0).::. .:i - " 

~ut~i!t.,, wn•~••~•t~tiz~7a>~~. ~ 

f<tttflB""l.f::J?t:i:< z~. ::i;;z H!ii~. ~;;z~-;;z11:;, ~1'~ 

~tt t ~m 1_, * 9 o ? 1J ·:; F w n, 7 .:i - 7 1 -tt 1 ? Jv t;J: 

1/8 Z9 o 

BA681 OF is a VU scale peak hold level meter for the 
12 point x 2ch fluorescent display tube, based on the 
dynamic driving system. 

•%~ 

1) 9'' 1T2. ·:;? ~~jjj1J~t: J: ~J, MF28pin O)jf~~:;l::Z, 12 

,i;':i_, Leh, Reh 1R.if-.1J''Z ~ 7a> o 

2) ~mt.An, •mt.A.ni:Mlitt.,, w~;t~~gf1'J"t.,n 1 

Q f;:_ ~ 2 ~ - ~'0)1R.if-.1J''"Z' ~ Q 0 

3) ~mt .A. n Pi¥, ...t 1:il 8 #... t;J: 1::0 
- ? * - Jv ~· ~ ~g 

(Typ.2S) f1'J"t.,n17a> 0 

4) ~i!:t~.A.a~0).:0. .:i- i-.~~gf1'J"t.,n 1 7a> 0 

5) ~~iililJ.::. .i - "~~gf 1'J" I_, n \ 7alo 

6) ;< -9~Jt~!lfflMT1J''1t~ 1n 1 7a>o (1 MT"Z'~ilrl'· 

~ Q )o 

7) 12L 1 /:;·I? 9 ~5MfflMT1t ~ 0 

8) 1/2 •EE~J7 >7°f ~i! t., n 17alo 

9) ~1-T2.~?~ti1J~O)~~. FL•ffl~~O)~-~ 

nf1J1~ < "Z'~7alo 

•Features 

1) The MF28pin type, dynamically driven, provides the 
display of 12 points, Leh and Reh. 

2) 2-mode display is realized by a changeover func
tion of AC and DC inputs. 

3) In AC input mode, the upper 8 points are provided 
with a peak hold function (Typ.2S) 

4) Mute function, upon turning ON power supply, is 
provided. 

5) Forced mute function is also provided. 
6) Meter sensitivity adjusting terminal is attached. 
7) 12L injector current terminal is equipped 

(adjustable at a terminal). 

• ~~ff~-;j")!~/Dimensions (Unit : mm) 

18.5±0.3 0.2±0.1 

2827262524232221201918171615 lr 

.~0 1 ~11 
1234567891011121314 J~r 

0.8 

8) 1 /2 power compression amplifier is built in. 
9) The dynamic driving system in use reduces power 

consumed by FL tube power supply. 

• .m~ 
VTR, CD, ;<.j-l/;.j-7-/v:J-~, ;.j--7'1 ;.j"J7/7", 

:t.J 5 ;.j"J;-' v"'Jv .)( -9~fill!:o 

• Applications 

VTR, CD, stereo taperecorder, audio amplifier, level 
meter. 
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:;J--71 :;J"J:l) IC/ICs for Audio Applications BA6810F 

• j' Cl ·;; ? ~ 17' 1'/ 7 L./Block Diagram 

;?; ;?; ;?; ;?; 

0 0 N 0 0 .er: 
0 0 <! ;::: <! ;?; 0 

.c I- .c 0 
0 w w 0 ~ Cl) > 0 (\J "' 

.,. "' 0 0 ~ 0 0 0 0 0 

:;: :;: N 0 N x x z -0 -0 0 Cl) Cl) LL: LL: CJ. c'5 c'5 w 0 
I- 0 
:J 

0 ::;;; 
<! 

• ~M~J;:'.)E~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

F'DfJQ~G: Vee 7.0 v 
~:g'J~~ pd 600* mW 

llibf'Fi.ffi\JUfflltl Topr -20-+70 ·c 
1Jf;1.¥).ffi'.Jiifflltl Tstg -55-+125 ·c 
:±ltJ~a: Vee+VEE 36 v 

*Ta=25"el:LHJ: 6 mW!"e 1'ffilli. (50mmX50mmX16mm O)jj''] IiJ<1iHIX~l;i:ii¥) I 
• !11J11'~ffiBlm/Operating Voltage Range 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.5 5.5 v 
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~ -7-' ~ ~ ffl IC/ICs for Audio Applications BA6810F 

• i!i~r(.J~ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=S.OV) 

Parameter Symbol· Min. Typ. Max. Unit Conditions 

Ice 12 17 mA 

l!!\1~-%~tll:tJ'iltl± Voo - - 100 mV J1N=O RL =47kQ 

J...MU;t R1N 2.3 3.3 4.3 kQ 

tll:f.Jili:I± Vo 750 1000 1250 mV l1N=-100 II A, RL =47kQ 

fi*J...:fJ~inf l1N Max. - - 2 mA 

'7Cl;l. 1---'7 C.T. - 70 120 mV V1N=2.4Vrms1 f=1kHz, RL=47kQ 

7- "I' :,..:/uvr .. it±l:t.Jiii:I±~ 6. Vo - 0 ±120 mV l1N=-100llA 

tll:fJ'1!il± I) =tr 1) 71 6.V/6.1 500 680 850 mv liN=-10--100 II A 

(ii!iMJ...:tJflll) 

ii!inf J... :tJ tlU;t I R1NDC 35.5 51 66.5 kQ I 
c::: :i-71 :--7fl6) 

::: :i-71 :--7~.:r-J...:tJt.H:t;t R1NMU 35.5 51 66.5 kQ 

::: :i -7 1 / 7~'T- ;;!. v ·;; ~ 3 Jv F Vthmu 2.2 2.5 2.8 v 

(.g~fiflll) 

.g~fiJi1iliBitt I 1.79 I 2.1 2.42 I kHz I C1=0.01 II F, R1=47kQ 

(?I)·;; ~· • FIP~ F71":;;1't!J:f.Jflll) 

c:- - '7 *-11.- l"~r .. i 2 ) lhold - 2.0 - s .g~fif.!lliBltt 2.0kHz II\¥ 

tll:tJ7:i-71-if1 '7 Jv duty - 1/8 - - .g~fif.!lliBitt 2.0kHz 11\¥3 ) 

? 1) ") FCl-l/A;'Jj,tlJ:fJ11!:1± Vg1 - 0.4 0.8 v IL=5mA, R;nj=750Q 

? I)") Ftll:tJ IJ -'711!:int lgJeak - - 10 llA VcE=5 V 

-f!?'.;.< :-- f'-J\1 v«JvtlJ:fJ11!:1± VoH 3.7 4.0 - v IL=2mA, Rinj=750Q 

-fz?' ;( / l't!J:fl IJ -'7ili;inf lo LEAK - - 10 llA VEE=-31V 

11!:ilif. oN 11\¥::: i-71 :--7ai\'r .. i lmute - 1 - s ~~fif.!lliBitt 2.0kHz II\¥ 

ii!inf, :IC: inf ~J:ll J... :tJ fftt;t RJNAD 35.5 51 66.5 kQ 

ii!inf, 3'.t:inftr.J~J... :tJ Vth 2.2 2.5 2.8 v 
;i. v ·;; ~ 3 Ji, F4l 

3'.t:mt:::i:--1~v- l--v«11.- 12 Vc12AC 8.5 10 12 dB C'."-'7;j;-JI.- Fdi>IJsl 

X:inf:::i /Jtv- "v«11.- 11 Vc11AC 5.5 7 8.5 dB "' 
X:inf:::i /Jtv- "v«11.- 10 Vc10AC 3.0 4 5.5 dB "' 
X:inf:::i /Jtv- "v«11.- g VcsAC 1.0 2 3.0 dB "' 
X:inl:::i/Hv- "v«11.- 8 VcsAC - 0 - dB "' 
3'.t:mt:::i /!tv- H,,r.;·1v 7 Vc7AC -3.0 -2 -1.0 dB "' 
3'.t:mt:::i/Hv- l--v«Jv6 Vc6AC -5.5 -4 -3.0 dB "' 
3'.t:inf ::J /It v - " j/A;'Jj, 5 Vc5AC -8.5 -7 -5.5 dB "' 
3'.t:mt:::i /Jtv- I- v-"'Jv 4 Vc4AC -15 -10 -8.5 dB t:"-'7 ;j;-JL- FfJ: I,, 

X:inl:::i/Hv- l-v«JL-3 Vc3AC -25 -20 -15 dB "' 
X:inf:::i /Jtv- "vr.;·11.- 2 Vc2Ac -35 -30 -25 dB "' 
X:inl:::i/Hv- "v«11.- 1 Vc1Ac -55 -40 -35 dB "' 
3'.t:inf~JiB) VJNAC 250 400 630 mVrms 3'.t:inf:::i /Jtv- "v-"'Jv 8 O)~ :-- v«JL-
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:;t-7 1' :;t Jij IC/ICs for Audio Applications 

Parameter Symbol Min. Typ. Max. Unit 

ii:)l:::i /1~1..- - t- v«JL- 12 Vc120c 2.22 2.49 2.75 v 7) 

ii:)l:::i /Hv- t- v«JL- 11 Vc11oc 1.91 2.13 2.38 v 
ii:)l:::i/Hv- t- i...--x·1i, 10 Vc10oc 1.5 1.80 2.05 v 
ii:)l:::i/Hv- t-v«JL-9 Vc9oc 1.29 1.63 1.95 v 
ii:)l:::i /1~1..-- t- v«JL- 8 Vcsoc 1.10 1.46 1.81 v 
ii:)l:::i /1~1..-- t- v«JL- 1 Vc10c 0.99 1.31 1.63 v 
ii:)l:::i /1~1..-- t- v«JL- 6 Vcaoc 0.87 1.18 1.49 v 
ii:)l:::i /Hv- t- v«JL- 5 Vcsoc 0.72 0.98 1.24 v 
ii:)l:::i /1~1..-- t- i...--x·1i, 4 Vc4oc 0.56 0.82 1.08 v 
ii:)Jil:::i/1~1..-- t-i...--x·Jv3 Vc3oc 0.29 0.44 0.59 v 
ii:)l:::i /Hv- t- i...--x·1i, 2 Vc20c 0.12 0.22 0.32 v 
ii:)l:::i /Jfv- t- v«Jv 1 Verne 0.04 0.09 0.15 v 
'f 1) ·:; ~~*lflt.l~)l loMax. 5 - - mA VoL=0.8V, 

i:z'f ;I./ 1-fi*lflt.lt)l lo Max. 2 - - mA VoH=3.7V, 

::J/Hv- I- v-X'JL-~$#.i.1li:EE Vco 1.98 2.2 2.42 v 8) 

R, Leh 7"1'/.:f;Jt-r~i1~7·:1:\' R/L -1.0 0 +1.0 dB 9) 

:-Hi..-- r v-"'·1i..1i<~'.J-'$1'.i?7-> ~ 1:: 1J'<f1> •J :i:;" 
2 l::"-?;J<-/t.. rli3'.i::ill!:J/Hv- rvA:'Jt..0)5-12 :1:1'0)Bli'1.1'9o i!iill!.A:t.J~l;ti:::"-?;J<-lt.. l"l,:l:'it/t,o 

3 'f 1J ·y l"tl:l:t.J (6 pin, 7 pin) O)f':i-7'1 

$11 ~/'f€"'f'lgjl:;f-L,:1;9o (~jilliJ)B(Jli: 

2.0kHz '*l f,j:t; C=0.01 ~ F R=47k0iit 
0) Typ. 'fiil;t ( ) J*IO)'fji /::>ti: •!:I: 9 o --t 

4 ii!Iill!, 3'.i::ill!i;IJl!!J,:t.JU "H" v-"".11-'*3'.i::ill! "L" vA::Mitiliill!€.A:t.J 1,:1:;0 

5 3'.i::ill!:J /Hv- r v-"".lt..O)Jil!ff;ij: 0 dB li'1.€i!ll!ill: l,fojil!O)'fii1'9 o 3 pin iil.±1: "(!Jf;Jii! I,'( (ff.'/', L 'o 

BA6810F 

Conditions 

Rinj=750Q 

Rinj=750Q 

8.0ms (7.6ms) 

1.0ms(0.95ms) 
t- --t t--1.0 ms ( 0.95 ms) 

LJ 
6 3'.i::ill!!i!\IJfO)Jil!ff;ij: 3 pin, 4 pin €:t';!gJO)J:? 1:~'.iE l,fo /:: i'!O) 

'fii1'9o t.l:t;, AC.A:t.Jl:llll97->lil!fffl;t, tl:i:t.J1/i:::"-1t'/7. 

60000)~11J1i!U I} .A:t.J '/',ti.to/:: i'!O)fili1'9 0 T .. 0T 
F 

4.0ms (3.Bms) 

7 li'1.:tJ97.>llfi~IJ",A:h.il'P?f~IJ, Jl,ij:liiJ'*l:li'1.:tJ97.>J:'.Jf,j:~ 

/:: l;til!i IJ :\:'it /t,0 iilill!:J //Tl/- r v-"".Ji,.O)Jil!ff;l;j: 3 pin, 

4 pin €:t';~O)J:? 1;:~:lf: l.,fo /:: i'!O)fi1'9 o J:? <AC .A:t.J 

1:J:7.> o dBi!J!l~il!'7:JvA::Jvli~'.P11:tJ•J :i:;" 
8 AC400mVrms.A:t.JO)/::i'!, 8.ii\i!lll"li'1.:tT99/::i'!0)3pin1IEE 
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~ -7' 1 ~ .m IC/ICs for Audio Applications BA6810F 

• lfltl:iE:IEl~~/Test Circuit 

~ ~ 

0 0 
0 0 

.<= 

~ 

w 0 
f- 0 
:J 
~ 0 

<( 

• J;C;JJl91J/ Application Examples 

1268 

DC IH 
,...-"--... 

0 

AC IH 
~ 

LL. 

~ 
0 

~ <( 

.<= 

~ 

(\J 0 z x x 
LL LL '-" 

Vee 

~ 
er: 

0 
~ 0 

<( 

.<= 
~ 

0 
rJ) 

~ 0 

(\J ~ (\J 0 O> co ,.... ., 
0 0 0 0 0 :g "C 0 0 

~ '-" 

Fig. 1 

~-+-+----+-~t+---t--t--+---+--t-0--0 - VEE 

R,-R,, 100kO 

FL'Mf 

Fig. 2 
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~ -7 1' ~ nl IC/ICs for Audio Applications BA6810F 

• 11Jfl:iSt~ 

(1) .A 1:1£16 
BA6810FO).A1.Jl;i, 23, 25pin1.f3Cmtf~.JS-m, 27, 28 

pin ifii[mtf~.JS-m 1' 9 o .: ti s 0) .A 1:J O)ij.J:fl ~ t;t 2 pin 1' 

fT1, '. "H" v«JvO) c 8 23, 25 pin C3Cmt) ifiUR ~ti 

*90 ~t.:tf-:iT, ff!J:tli, 23, 25 pin t:t;t:t-71 :t 

m.JS-1, ~ ~~n~U=J-i-~~€>0)~7~~;<-9 

t±l1.J (iiimt~I±) 1.A1.J ~Tsttli, 2 pin IW:fl:t9.: 

c~~ij1~0)~~~1:t-71:ti..-«~;<-9c~7 

~~;<-90)2~0)~81~tt9.:cW1'8*9o 

(2) l:::"-?*-J" I" 

BA6810F t;t, 3Cmt.A1.JPifl:~*ra-!5-v«Ji-l-:iE:~rdl* 

-Ji, I" ~~~991:::"-?*-J'- l"fllil1i ~n'*9 o 

I::' - ? * - JI- I" 1' 8 9 v ,..... JI- t;t' ::J ;.... J't v - t- v ,..... J" 5 

-n• s 12 * -z>O) a F.:l-z>"t o I::"-? *-Ji- l"Pifr .. iu, ~~JJ 
)J1l~ 2kHz 0) c 8 2f..Pr .. i (Typ.) 1' ~I)' ~~Jl)J1l~O)fl 

1:~-:iT~;blJ *90 

(3) MUTE tiff~ 

MUTE~T- "H" -z';<-9~~1W9.:ctf1'8£To 

(4) ;< -9$.llWf!l~m~.::r 

VR t: 10k0('S1,'0)¥~:if:~ltl'i'i:Hltrll: ~. AC .A1.J t: 

400mVrms .A1.J Ld.:Pif, 8 F.:\13 if,~:tT9 9 ~?I: VR I~ 

~ ~ T < t.: ~ 1, 'o ~ s, R, Leh 7 .. v;.... :1ui-r .. i1~7 ·;; "\'- l;i 

±1.0dB"Z'To 

v:µ• 
i3k!l' 

Fig. 3 

(5) 71J •;; l"t±l1.J 

6, 7 pin 0)7 1J ·;; l"t±l1.Jl;i, NPN O);t-:1;....:::i v? 9ff~ 

i.t c ~ -:> "( s I) , ~J! t;t Active-Low (~~~I ,~:tT9 9 

Pifl;t "L" v«Jl-O)t±l1.Jc~9) c~-:iT"'*To Gt.:'lf 

-:iT, ~~~H~ib~tt9:tl'ftt;t, lit.EHIEl~t:~9 ~? t: 

PNP t-7 /V'A 9 (01, 02) 19H-ttt ~-r~m G*"t o 

(Fig. 4 #!!fl) 

(6) i! 7 ;<;... t-t±l1.JllB 

8 pin -/J'S 19 pin 0)-f:! 7 ;< / t-t±l1.J l;i, PNP t- 7 /::;·A 

90):t-:1/::Jv?9ff~~1'9o 7 1)·;; 1"1 ff "L" v,...· 

Jl-O)c 8 ch1 (23, 27 pin) O)v,...·Ji,-JJft±l1.J~tt.. 71) ·;; 

!"if "L" v"''Jl-0) c 8 ch 2 (25, 28 pin) tft±l1J ~ti 

*"to (Fig. 5#!!fl) 

Fig. 4 

-VEE 

Fig. 5 

(7) 7 I) •;; !", -f:! 7 ;( / f'.. t±l 1.J 91 ~ / 7 T '\' - f'.. 

7 1J ·;; I", i! 7 ;<;.... f'..O):±J1J0)91 ~ /7=J- -v- H;t Fig. 

6O)~?1:~•J *"9 o 

?''J ·y t'1 (oh1) :-u 
I I 8ms 

H--..... 1--
?''J ., 1'2(oh2) 1 I I 

L : 4ms H 
H 

i:??' ;l;,. ~ 01-012 L 

Fig. 6 

oh2 

(8) 7'9 •;;? 91b.C1) 'iJJ~IJ-91 b. 

! I 

oh2 

3C mt .A 1.Jf~ .JS-I: ~<.t 9 9 t±l 1.J 0) liti§tt t;t 24, 26 pin 1' ~ * 

IJ£9o .:O)Pif, CR0)1ctill:'ilt0)-lf7t:~1J:::i;....m..-- t

v«Jl-ff~1/'~;b9.:, C tf~ I) *9 o 

(9) ~~Jl)J1l~ 

21 pin 0) R, Ct:~ I) ~~Jl)J1l~f ~~:if:~* 9 o ~~JJ 

511l~ fosc c 7 1J ·;; l"t±l1.J~WI T t t;t;.j::0)~1*i.fi;X •J 3t'5 

*90 

H 
L 

T 

.T(ms)=16/f050 (kHz) 

Fig. 7 
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::t-7 1' ::t J¥) IC/ICs for Audio Applications 

• 11~1'.r.J~tidHl/Electrical Characteristic Curves 

1270 

0·005 5 10 20 50 100 200 
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_J 

I 
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J: 3 
I
::> 
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!ii 
~ 1 
0 
w 
(/) 0 

EXTERNAL RESISTOR : R, (kO) 

Vcc=5V 
VEE=OV 
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0 2345678 

OUTPUT CURRENT : 10 (mA) 
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'3 
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a: 
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0 
0 

BA6810F 

Vcc=5V 
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=t-7 '( =t 16 IC/ICs for Audio Applications BA6810S 

BA6810S 12.~ FL m vu E1i11{-vA(J1t;e -~ 1"711{ 
12-Point Fluorescent Display Tube 
VU Scale Peak Hold Level Meter 

BA6810S l.:t, ~ 17 ~ ·:1 ?IU!Jn~l:J: .Q 12 ~X2 ch 

(J) FL ~ffl VU §gi(J)J'\- vl'(Jv ;I. -51 l'9 o 

~~ ~•An~TfM;, ~•An~- Fl'~.~-? 

*-Jv F.tlli~fl! t., n '* 9 o * t.:, ~il:~A~(J) ~ .:i. -

~.fl~f~~L,, ~n•~~~R~f~~l'8.Q~~. 

9H"1LtllB11"1.f:'.J,'t..:"< l'8, :::i.A H~iJ£, 11P~-.A1t, ~ 

1~*Jitt f~J.ll L,:1;9 0 

'f 1J ·:1 F~n. 7.:i.-71 -If-<? Jvt.:t118l'"t o 

BA6810S is a VU scale peak hold level meter for the 
12 point x 2 ch fluorescent display tube, based on the 
dynamic driving system. 

-~~ 
1) §17 ~ '/ n~~n~l:J: I), :..- .:z.1) /?DIP 30 pin 

(J)jf~;/;i:l' 12 -~. Leh, Reh ~jf-1.fl' 8 .Q o 

2) ~•An, ~•Ant:Mlit t.,, m~;tflli~tl! t.,n' 

.Qt.:~ 2 ~ - F(J)~jf-:tfl' 8 .Q o 

3) ~•A n ~. _t 1:!I. 8 R.\ ~.:t ~ - ? * - Jv F .ti Ii~ 
(Typ.2S) fl!Vn'.Qo 

4) ~il:~AHif(J) ~ .:z. - ~ .tlli~ fl! Vn' .Q o 

5) ~~lifill ~ _i - ~.tl~fl! vn 'Qo 

6) ;l.-51~JlIDlliflffl~TfJ"'#1.'n'.Qo (1 ~Tl'IDillill' 

8.Q)o 

7) 12L 1/:;I?51~-ffl~T1t8 0 

8) 112 *1Hm7''/7'f ~~ vn'.Qo 

9) §17~~?~~1J~(J)~~. FL~ffl~)i:(J)~-~ 

nf1jq~ < l'8.Qo 

•Features 

1) The DIP shrink 30 pin type, dynamically driven, pro
vides the display of 12 points, Leh and Reh. 

2) 2-mode display is realized by a changeover func
tion of AC and DC inputs. 

3) In AC input mode, the upper 8 points are provided 
with a perk hold function (Typ.2S) . 

4) Mute function, upon turning ON power supply, is 
provided. 

5) Forced mute function is also provided. 
6) Meter sensitivity adjusting terminal is attached. 
7) 12L injector current terminal is equipped 

• *~'1"~~/Dimensions(Unit : mm) 

(adjustable at a terminal) 
8) 1/2 power compression amplifier is built in. 
9) The dynamic driving system in use reduces power 

consumed by FL tube power supply. 

•.llHt 
VTR, CD, .A7v:t7-7'v:::i-§, :;t-71 :t7'/7', 

"iJ 7 :tlr, '-'"''v ;1. - 51~~ 

• Applications 

VTR, CD, Stero taperecorder, Audio amplifier, Level 

meter. 
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:;t-71 :;t Jn IC/ICs for Audio Applications 

1 ch AO IN 

DET1 

2ch DO IN 

• ~X<.tii::k:!E:~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~P:IJU'ili:I±: Voe 7.0 

~q:og1~~ pd 600* 

l!Jf!')JiilfiBll!l To pr -20-+?o 

fJH~i.liilfiBll!l Tstg -55-+125 

:±1 :IJ'ili:I±: Vee+ VEE 36 

*Ta=25°e J:JJ:l:l 6 mw1·e l'fli.11. 

• lbf;;~EEifilHl/Operating Voltage Range. 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.5 5.5 v 

Unit 

v 

mW 

·c 
·c 

v 

1272 naNm 
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/.t" -:T' 1' /.t" JJ] IC/ICs for Audio Applications BA6810S 

• '.il~rf>J~f.!/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vcc=S.OV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

Ice 12 17 mA 

Jffif~ -%Pi¥ l±l 1J 11!:EE Voo - - 100 mV l1N=O, RL=47kQ 

.A:l:JlHJi. R1N 2.3 3.3 4.3 kO 

l±l:l:J11EE Vo 750 1000 1250 mV l1N=-100 µA, RL=47kQ 

if.-:k.A:l:J'il!:ilit l1N Max. - - 2 mA 

7CJ;(.f.-7 C.T. - 70 120 mV V1N=2.4Vrms. f=1kHz, RL=47kQ 

'f -v / .t Ma9l±l:tJ11EE7'i A Vo - 0 ±120 mV l1N=-100µA 

l±l:l:J11EE'J =-11'J71 AV/A1 500 680 850 mV 11N=-10--1ooµA 

(ii!ilit.A :l:J$) 

ii! iJit .A 1J t!.Uli. R1NDC I 35.5 I 51 66.5 I kQ I 
(~.i-71/·~f$) 

~ .i-71 :.,,?m.::r.A:tJtftl'it R1NMU 35.5 51 66.5 kQ 

~ .i-71 :.,,?m.::rA v ., ::-- 3Jt.- ~· Vthmu 2.2 2.5 2.8 v 
(~WfillBJ 

~WfiJ!Jilil~ I 1.79 2.1 I 2.42 I kHz I C1=0.01 µ F, R1=47k0 

(? 1J·;1 F·FIPi§F71:7':±1:1:JllB) 

1::· - 7 * -Jv ~·nilra9 2 l lhold - 2.0 - s ~WfiJ!Jilil~ 2.0kHz nil 

:±l:l:J7 .i-71-tt17 )(, duty - 1/8 - - ,, ,, 3) 

7' 'J ·;1 FCJ- v/'\"Jt.-l±l:l:J11EE Vg1 - 0.4 0.8 v IL=5mA, Rinj=7500 

7· 1J '/ Fl±l:l:J IJ -711!:ilit lgleak - - 10 µA VcE=5 V 

iz7".><:.,, l-/\1 v/'\"Jvl±l1J11EE VoH 3.7 4.0 - v IL=2mA, R;nj=750Q 

-jz 7· J( / "l±l :tJ ') - 711ilit lo LEAK - - 10 µA VEE=-31V 

11!:i! ON a;¥~ .i -7 1 :.,, ?Pilra9 Tmute - 1 - s ~WfiJ!Jilil~ 2.0kHz a;¥ 

ii[ilit, 3'.i:iliti;JJ~.A.1Jtft1fi: R1NAD 35.5 51 66.5 kO 

ii[ilit, 3'.i:ilitW~.A:l:J Vth 2.2 2.5 2.8 v 
Av ·;1 ::,. 3 Jv ~·4 l 

xilit::i/1tv- "v«Jv 12 Vc12AC 8.5 10 12 dB l:::"-7;J;-Jf, ~·<!i>•J5) 

xilll::i/1tv- "v«Jt.- 11 Vc11Ac 5.5 7 8.5 dB ,, 

xilll:::i //\v- "v/'\"Jv 10 Vc10AC 3.0 4 5.5 dB ,, 
xilll:::i //\v- "v/'\"Jv g Vc9AC 1.0 2 3.0 dB ,, 
xiJll::i:.,,1tv- f.v/'\"Jt.-8 VcaAC - 0 - dB 

xilll:::i :.,,1tv- 1- v/'\·1i, 7 Ve? AC -3.0 -2 -1.0 dB ,, 
xilll::i/1tv- "v«Jv 6 Vc6AC -5.5 -4 -3.0 dB ,, 
xilll::i//\v- "v/'\"Jv 5 VC5AC -8.5 -7 -5.5 dB ,, 

xilll:::i //\v- "v/'\"Jv 4 VC4AC -15 -10 -8.5 dB l::"-7;J;-Jf, ~·:lj: I., 

xilll:::i :.,,1tv- 1- v/'\"Jv 3 Vc3AC -25 -20 -15 dB ,, 
3'./:ill!::J //\[/- "[//'\")(, 2 Vc2AC -35 -30 -25 dB ,, 
xilll:::i //\v- "v«Jv 1 Vc1AC -55 -40 -35 dB ,, 
3'.i:illl~Jl6) V1NAC 250 400 630 mVrms xilit:::i //\v- "v"'·1i, 8 (7)::1":.,, v«Jv 
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~ -7 -f ~Jn IC/ICs for Audio Applications BA6810S 

Parameter Symbol Min. Typ. Max. Unit Conditions 

ifillll:::i /Hv'.""' t- v«Ji.. 12 Vc12oc 2.22 2.49 2.75 v 7) 

ifillll:::i /Hv- t- v«Ji.. 11 Vc11oc 1.91 2.13 2.36 v 
ifillll:::i /Hv- t- v«Ji.. 10 Vc1ooc 1.51 1.80 2.05 v 
ifillll:::i /Hv- t- v«Ji.. 9 Vcgoc 1.29 1.63 1.95 v 
itlllll:::i :..-Hv- t- v«Ji.. 8 Vcsoc 1.10 1.46 1.81 v 
ii:llll:::i ;.,1tv- t- v«Ji.. 7 Vc1oc 0.99 1.31 1.63 v 
ii:llll:::i /Hv- t- v«Ji.. 6 Vcsoc 0.87 1.18 1.49 v 
ifillll:::i /ttv- t- vA;'Ji.. 5 Vc5oc 0.72 0.98 1.24 v 
ifillll:::i /ttv- t- vA;'Jl- 4 Vc4DC 0.56 0.82 1.08 v 
iAllll:::i /Hv- t- v«Ji.. 3 Vcaoc 0.29 0.44 0.59 v 
iAllll:::i :..-Hv- t- v«Ji.. 2 Vc20c 0.12 0.22 0.32 v 
xllll:::i ;.,1tv- t- v«Ji.. 1 Vc10c 0.04 0.09 0.15 v 
'f 1J ·:; rMi*l:l:l:tl11!:llll lo Max. 5 - - mA VoL=0.8V, Rinj=750Q 

iz'f ;<;., 1-ft*l:l:l:tl'.ili:illt lo Max. 2 - - mA VoH=3.7V, Rinj=750Q 

:::i :..-Hv- t- v«Ji..~ia1;\l.tEE Vco 1.98 2.2 2.42 v 8) 

R, Leh 7 i' /*Ji..rai1~7 ·;.i '\'- R/L -1.0 0 +1.0 dB 9) 

1 3 pin, 5 pin 0)31'ilti~ CR ~'f(l)J71f ·:; ?'~llll. lJ jJ/(lJ~rdllHl-f<Ht CR Cl)ifl:J; ?"t''.if:t'.5;: t:t.i'1'i!!:l:T. ;:'.O)t i!! CR 0)3'fB![11Cl)it1°1:J; IJ ::J/ 

1tv- r v.-XMi'~'.P'.iftJ'.5;: tlfili>•J :t't. 

2 l:::"-?'*-i" l'i.t3Cllll::i/Hv- r i.-.-xia-0) 5-12 :1:1'0) Bffi.1''t. •ll.A:IJ~i.tl::.'-?'*-J" I' t,:t-ttA.. 

3 1" 1J ·:; l'l:l:lt.J (13 pin, 14 pin) Cl)'i'::i.-711'1' ~/1"f"f(f!Jl:ff-[,:l:'to (~!ili!ililiD'.2.DkHz~) t.l:.f:lC=0.01 µF, R=47k011i\l(l)Typ.fiil.t ( 

l*JCl)filitt.l:•J:l:'t. 

Bms (7.6ms) 

4.0ms(3.8ms) 

5 3Cil::i/Hv- ri.-.-;:1a-Cl):llfl1.todBffi.filll!ll:t,t;:~Cl)il1'T. 1op1n!IEE1:n1111111,z< tt~~'. 
6 3Cil/l!lll0)1.lljg1.t1opin, 11 plnf;51iYJCl)J;?l:iltli'.[,f;:ti!!Cl)il1'T. t.l:.f:l, 

AC .A:IJl:i!ll't'.5:1,!ljgl;l:, l:l:lt.J1' / l::.'-11'/ 7. 600CCl)~15ii5J; IJ }..:IJ ~tit.: t 
i!!Cl)1l1'T, 

7 ffi.:ITT i5fi)Jlf }..tl.tl>tJ-:>f;: IJ, .il.1.tliil~l:ffi.trT'.5 J;? t,i:;: t I.till> IJ :1:-ttli., 

ji:)Ji::i /Hv- r v'Xil-0)1.llfll.t 10 pin, 11 pin f;5(f!JCl)J;? l:tt:iE [,f.: ti!! 
Cl)iifl1'T • .t:-:> Z AC .A:IJl:J; i5 0 dB illlJiHi(l)v.-;:Ja-1.t~'.P!ttJIJ :l:T, 

8 AC400mVnms}..:IJCl)ti!!, 8ffi.Ellfffi.tl''ti5ti!!CI) 10pinllEE 

"fl 
13.0kO 

9 10pin, 11pin f~ 6Cl)!'kf!l:tliil i;1: [,f.: t 'I!, Bii\\Ellfii\i:ITT'.5 t ;!Cl) AC .A:IJ•ilf.CI) R, LT -v/;:jr.Jj,CI) Leh fa1: [,fd: '/!Cl)J:I: 
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~ -7'-< ~ ffl IC/ICs for Audio Applications BA6810S 

• illiJ~IHliiftl:iil/Test Circuit 

AC IN DC IN Vcc Vcc 

VR t;t 10kOO) Volume 

Fig. 1 

• JiDJHf§IJ/ Application Example I 
FL~ 

7500 

'~ 

DCIN 
Vee Vee v cc 

VR t;t 10 k 0 volume 

Fig. 2 
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:;t-7 1 :;t .ff.I IC/ICs for Audio Applications BA6810S 

• i1JffiJtijEJ 
(1) .A.:h$ 

BA6801 S 0) A 1J l:t, 2, 4pin :lf~51itf~~ ffl, 6, ?pin :lfii!i 

5*f~~ffll''to ;: n GO).A.1JO)W~x l:t 9pin l'fr\,\ 

"H" vl'\JvO) t ~ 2, 4pin (~5*) :l:f~tR ~ n *"to t., t;: :If -:i 

-r, 1?~xii2, 4pin 1:1:t:t-71 ;tf~~f, 6, ?pin 1:i:t 

7i-7~G0)~?7~~-9t:l:l:h (iili-~ff) f.A.:hG 

-r .t:> It Ii, 9pin f W~x .g;: t 1: J: IJ 1 ""?0)9:1F;~ f ;t-

71 :t vl'\Jv~ -9 t ~?7Jv~ -90) 2 ""?O)ffJJ~ f ~-tt 

.g ;: t ;/fl'~ * 't 0 

(2) t:0 -"7*-Jv F 

BA6801S l:J:, x•.A.::hPifl:~*i~~v.l'\'Jv f-'.iEPifr.,i* 

-Jv F G9:1F;"t~ t:0 -"7 *-Jv F~tmf:fi Gn'*°t o 

t:0 
- "J * -Jv F 1." ~ {> v .l'\'Jv i:t, :::J ./I~ v - I- v l'\Jv 5 

tJ•G 12;!:1'0)8#.\l''to t:"-"7*-JvFPifr.,ii:t, ~~~ 

)Bltt 2kHz 0) t ~ 2f.J>r .. i (Typ.) 1' ii!> I)' ~~~)J1lttO)fjA 

I: J: -:i t ~PI) ;!: °t 0 

(3) MUTE~ljg 

MUTE~T- "H" 1'~-99:1F;fW{>;:t:1i"t"~;l:'to 

(4) ~ -9~1tru:J!lffl~T-

VR 1: 10k Q (" G \. '0)-¥~'.lEfit#i f fttiil: G, AC A 111: 

400mVrms .A.:h GHif, 8,~§;lf#.\:tJ't{>d::? I: VR fru:l 

!l GT< t::.· ~ \. 'o fJ. .t:>, R, Leh 7 i' ./ .i11-r .. i1)7 ':J =t-l:t 

±1.0dB l''t o 

Fig. 3 

(5) .If 1) •:; i''t:f:ljJ 

13, 14pin0)? 1J·:; l''t:f:l:hl:J:, NPNO);t-//:::Jv"79 

ff~:<t t fJ. -:i -r .t:> •J, ~!ll:J: Active-Low (9:1F;~ f F.:\:tT't 

{>Pifl:J: "L" v«JvO)t:f:lj] tfJ{>) t fJ.-:i n';!:°to L,t;: 

ff-:iT, 9:1F;~f~ti~-tt~~~U, ~ffl§~~:if;'td::? 

l:PNP 1-7/:/:7-9 (01, 01) f;ij.ftj"LtGT{iefflG;!: 

To (Fig. 4~~~) 

(6) t~f~ .:.-- Hl:l:hllB 

15 pin tJ> G 28 pin O)i! 7· ~./I- t:i:l:hl:J:, PNP I- 7 .:--:/:;z. 
90);t-//:::Jv"79ff~:<tl''to ? 1J ·:; i-·1 tJf "L" v« 

;i,O) t ~ ch1 (2, 6 pin) 0) v.l'\'Jv:lft:l:l:h ~ n, ? IJ ·:; F 

tJs· "L" v.l'\'JvO)t ~ch 2 (4, 7 pin) tJft:l:l1J~n;l:'to 

(Fig. 5 ~~) 

Fig. 4 

FL~:7' 'J ·~ I' 

-VEE 

Fig. 5 

(7) ?IJ·:; F, i!?'~/l-t:f:l::h91~/?7-r-l-

?IJ ·:;I'', i!?'~/ i-O)t:f:l1J0)91~/?7-r-1-l:J: Fig. 

6 O)J: ')I: fJ IJ ;I: °t 0 

7'') -~ ", (chl) Hu 
L I I 

H 
t:7';1/r01-012L 

ch 1 

Fig. 6 

8ms 

ch2 ch 1 ch2 

(8) J19 •:; "J 91.b.C 1) 1JJ) I) - 91 .b. 

~•.A.1JM~~M't{it:f:l1J0)~3ttU~ 5~nl'**ij 

;!:'to ;:O)Pif, CR O)Jc1Dc~O)-ij-?'!:d:: IJ :::J/Hv- I- v 
.l'\'JvtJf_§;-1;'~ p {>;: C ;If ii!> I) ;!: °to 

(9) ~~~)Bltt 

30 pin 0) R, C I: J: IJ ~~~)J1ltt f ~~tE [.,;!:°to ~~~ 

5!1ltttosc t? 1J ·:; l''t:l:l::h~Jt!JT tl:t/~O)~f~'df~•J1l."5 

;l:'t 0 

H 
L 

T 

T(ms)=16/f 05, (kHz) 

Fig. 7 
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• t!t~fl'!JMttllb*i/Electrical Characteristic Curves 

Ta=25·C ~)J:.{j: 

Bmwrc·nu~ i 8001----+--+---.---,----o 

o.." 

0 ~0--2~5--~50--'-~7-5-~100,..,--..-.125 

2 6 

> 5 
_J 
w 
> w 4 
_J 

I 
0 
I 3 
f
:::J 
0.. 
~ 2 
0 
fz 
~ 1 
0 
w 
(/) 0 

0 

AMBIENT TEMPERATURE : Ta (•C) 

V,,=5V 
V.,=DV 

\ 

2 3 4 5 6 7 8 

OUTPUT CURRENT : 10 (mA) 

naNrn 

BA6810S 

_J 
w 
> 
~ 3 

~ 
f- 2l--l--+-+-+--l-+-+-t-1-+-+-+--tt--+--l 
:::> 
~ 
:::> 
0 

0 
a: 
0 ~ old:::Jd:::J::±:tij[[JJJ_J_J_J 

0 5 10 15 

OUTPUT CURRENT : ·1, (mA) 

0.05 rr;;-r,..,-----,-,.--,-.-m,-,--r---,-,l-, 

~ IZY 

0-001 sm==i==i=nm:tE=EE~ 
0·005 '='5~~1""0-""2'='0~-'-=5'='0~-7'1 o""o,.---""20""0,.._._-'-;;"0500 

EXTERNAL RESISTOR : R, (kn) 
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~ -7 1' ~ JlJ IC/ICs for Audio Applications BA6820F /BA6822S 

BA6820F 
BA6822S 

12 #.f.X 2ch l,;.EDJD vu ElllJ~-v~Jll;I. -; 
12-Point X 2-Ch LED VU Scale Bar Level Meter 

BA6820F/BA6822SU, ~1-T~ ·:t?IUbn:i.tlCJ: {112#.l 

X2ch~~O)LEDfflVU l~HiO)I~ - v/'\'Jl,;( - :$! 1'711~ 

~90 

~ 1-r ~ ·;1? IUbn:i.t:l*ffl ': J: •J, MF22pin (BA6820F) 

3Ut .Y .i •J /? DIP22pin (BA6822S) O)ff~~~12#,lX2ch 

O)~#.l:tr~~IRJ1ig1: t, n '*9 o :l:t.:, ~.ll. t,t.:~mt, 

ifimt.A.:t.J~lliFriffl-S, ~mt.A.:t.J'I:- t'~Ul::"-?*-;1; I' 

flng 11i vn, * 9 < M!!*flfigf;t 8 > o 

~ .::, 1:, 'iii!!~.A.11!0) ~ .i - 1-flfig I l*Jil t, -r ~' 9 0) ~~ 

~ff-f.i:cl:M"t9M~ti:ll'~~9 o 

BA6820Fl;l:~mf~T-.A.:t.J~!.Hi\:t.f3kQ (Typ. )~, BA6822S 

1;1:0.3kQ (Typ.) ~9 o 

The BA6820F/BA6822S are dynamic driving system VU 
scale bar level meter drivers for 12-point x 2ch display 

LED. 

•~A 
11 ~ 1-r ~ "'}? IUbn:i.t 1: J: •J, MF22pin (BA6820F) 

.:SZ. Ii "Y .1 IJ /? DIP22pin (BA6822S) O)m~ ~' 12#.l, 

Leh, RchO)~#.l:tr~Jf-;/f~ 8 9 o 

~~.ll.(.,~~mt.A.:t.J~T-tifimt.A.:t.J~T-0.A.:t.J-~~~ 

/*Jl;~jf-) iii(.,, l*Jj!O)®*;{flfig,:J: IJ 2 '\:- t' 

O)~jf-ff~ 8 9o 

3l~mt.A.:t.Jll!, ..tfitsa11, l::"-?*-11;i<flfig12t.J1r .. i1 

11it,n'9o *t.:.:.O:>.figl;I:, 1::"-?*-;1; t'M!!* 

flljgl:J: IJ~'*9 9 .:_ t tJ ~8 9o 

~~.i-1-flfigiii(.,-C~ij, ~$~-T~J:ijff~~ 

~.i-71/~i~H9.:.tW~89o 

5) ~ili~.A.11!0) ~ .i - 1-•ng11i L--C~'9o 

•Features 

1) They are of dynamic driving system, and ·employ 

MF22pin (BA6820F) or shrink DIP22pin (BA6822S) 
package, and 12-point, L-ch, R-ch displays are pos
sible. 

2) They have independent AC input terminal and DC in
put terminal, and 2-mode displays are possible by us
ing built-in switching function. 

·31 In case of AC input, high 8 points have peak hold 
function (2 seconds). This function can be released by 
the peak hold releasing function. 

• *~-tit~/Dimensions (Unit: mm) 

BA8820P 13_7±0. 3 

22 21 20 19 18 17 16 15 14 13 12 

1 2 3 4 5 6 7 B 9 10 11 

BA8822S 

17.78±0 · 3 

4) Provided with muting function that can be operated 
freely by an external terminal. 

5) Muting function when power supply is switched on. 

•m~ 
VTR, CD, ;1.7v::t7-/V:J-~ 

::t-71::t7/:1, tJ7::t7" 
l.;/'\"Jl;;(-:$1~~ 

• Applications 

VTRs, CDs, stereo tape recorders 
Audio amplifiers accompaniment music players 
All level meters 
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~ -7-< ~}ti IC/ICs for Audio Applications BA6820F /BA6822S 

• ~M:il:*~*it (BA6820F)/ Absolute Maximum Ratings ( Ta=25°C) 

Parameter Symbol Limits Unit 

1!i:illi!~EE Vee 7.0 v 

Hgtll~ pd 550 * mW 

ihi'F~lliBIHJ Topr -20-70 oc 

i!M.f~JliBIHl Tstg -55-125 'C I 
:±l:t.J F7-f J{~;k1!i;)Jlt loM 40 mA 

3J;~J!U F71 J{Jii~iltt loM 20 mA 

• ~M:il:*~*it(BA6822S)/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

.i:illi!1!i:EE Vee 7.0 v 
ffgffi~ pd 1100 * mW 

ihi'F~lliBIHJ Topr -20-70 oc 

fji.f~Jlll!IHJ Tstg -55-125 ·c 
:±l:t.J F7-f 1{~;k1!i;)Jlt loM 60 mA 

3J;~JUF71J{Jii~iltt loM 30 mA 

e :11ti!@11Jfl:;)i1l!' (BA6820F/BA6822S)/Recommended Operating Conditions (Ta=25"C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

~~~~i&:t!r lose 4 kHz 
C=0.01 IJF - -
R=41kQ 
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;;f-71 ;;J-1'! IC/ICs for Audio Applications BA6820F /BA6822S 

e i!i~a<J~tt (BA6820F/BA6822S) 
/Electrical Characteristies/(Uniess otherwise noted, Ta=25°C, Vee =5.0V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

illf'F~l±~I! Vee 4.5 5.0 5.5 v - Fig.1 

l!!tf~-l}a;t~iJUtilit la - 10 15 mA 1Wi.AtJ, i±ltJOFFa;j Fig.1 

1Wi1~-l}a;t1±11J~J± Voa - 30 100 mV l1N =0, RL=47kQ Fig.1 

BA6820F 2 3 4 
.AM!t:lit R1N kQ - Fig.1 

BA6822S 0.2 0.3 0.4 

BA6820F 600 1000 1400 ltN =-100µA 
i±ltJ~J± VouT mV 

RL =47kQ 
Fig.1 

BA6822S 500 890 1400 

ft*.AtJ~ilit l1M 1.2 2 - mA - Fig.1 

?'[:I.A 1--? CT - 40 120 mV V1N =1.8Vrms Fig.1 

7 '\' /;'/:Jvf'aii±ltJ~J±i.t !:.VouT -250 0 +250 mV liN =-1001JA, RL=47kQ Fig.1 

i±ltJ~J±IJ = BA6820F 400 650 900 
L:N//:; I mV l1N =-10--1001JA Fig.1 

7' 'J 71' BA6822S - 350 650 900 

<ii!ilit.AtJllll> 

ii!ilit.AtJ:t.!:lit R1Noe 30 50 70 kQ Fig.1 

<~ti~llB> 

~ti~li!J)J!i:l( I lose 3.5 4.0 4.5 kHz I C=0.01 I.IF, R=41kQ Fig.1 

<i&;if-i±IMB> 

l:::'-?*-Jv t''Rilf'ai* 1 Thald - 2 - s losc=4kHz Fig.1 

~iiWJ~i±ltJ7'1-71-tt1? iv duty - 7/32 - - - Fig.1 

;&;;r--t;TJ~Q - v-"'Jvl±l tJ~J± VoL - 0.1 0.3 v IL =10mA,12pin~ 15pin Fig.1 

;&;if-tTJ~i±ltJ IJ-?gj;iJit lo1eak - - 10 µA VeE =5V,12pin -15pin Fig.1 

LED t'"7111a-vl\Jvtl:l1J~JI VoL - 0.3 0.7 v lo =30mA,16pin- 21pin Fig.1 

LED t''7-( Jli:lltJ 1)-?'~iJit lo1eak - - 10 I.IA VeE =5V,16pin- 21pin Fig.1 
- ---

~i!ONa;¥ ~ 1-71 :..- ?a<¥r.i T mute - 1 - s lose =4kHz Fig.1 

i:ilit'.'ltilittJJ~J,.tJ 7. v "J ;; 3 Jv F VTH6 2.2 2.5 2.8 v "H" ; AC, "L" ; DC6pin Fig.1 

l§l%1J~ 1- t-J..tJ7. v ·;;;; 3Jv F VTH7 2.2 2.5 2.8 v "H" ; ~ .::i. - I- ?pin Fig.1 

l:::'-'7*-Jv Ff!¥~.AtJ7. v ·;; VTHS 2.2 2.5 2.8 v "H"; 1!¥~8pin Fig.1 ;; 3 Jv F 

xilit:::i:..-Hv- t-v-"'·Ji-12 Ve12Ae +8.5 +10 +12 dB i±ltJ,i16pin *3 Fig.1 

xilit:::i:..-Hv- t-v-"'·Ji-11 Ve11Ae +5.5 +7 +8.5 dB i±ltJ,i16pin *3 Fig.1 

xlliE:::i/Hv- l-v-"''Jt-10 Ve10Ae +3.0 +4 +55 dB i±ltJ,i17pin *3 Fig.1 

xilit:::i /Hv- t- v-"''Jv 9 VegAe +1.0 +2 +3.0 dB i±ltJ 'i17pin *3 Fig.1 

xilit:::i/Hv- l-v-"''Jt-8 VesAe - 0 - dB i±ltJ,i18pin *3 Fig.1 

xilit:::i:..-Hv- t-v-"'·Ji-7 Ve1Ae -3.0 -2 -1.0 dB i±ltJ,i18pin *3 Fig.1 

xilit:::i :.--1~v- t-- v-"''Jv 6 VeeAe -5.5 -4 -3.0 dB WtJ,i19pin *3 Fig.1 

xilit:::i ;.,1~v- t- v-"'Jv 5 Ve5Ae -8.5 -7 -5.5 dB i±ltJ,i19pin *3 Fig.1 

3Ziiit:::i:.--1~v- l-v-"'Jv4 Ve4Ae -15 -10 -8.5 dB i±ltJ,i20pin *3 Fig.1 

'.')tiJit:::i/riv- t-vA:'Jt-3 Ve3Ae -25 -20 -15 dB 1±1 tJ 'i20pin * 3 Fig.1 

xlliE:::i/Hv- t--v-"'Jt-2 Ve2Ae -33 -30 -25 dB \ i±ltJ,i21pin * 3 Fig.1 

xilit:::i ;.,1~v- t- v-"''Jv 1 Ve1Ae -55 -38 -33 dB i±ltJ,i21pin * 3 Fig.1 
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Parameter Symbol Min. Typ. Max. 

l BA6820F 170 308 450 
:li:iliire\iJt "lNAC 

BA6822S 220 400 580 

iiiilii::J :..-1ti,.- t- v.l'\'JL-12 Vc12oc 2.78 3.10 3.44 

iiiilii::J/Jtv- t-v«11.-11 Vc11oc 2.35 2.64 2.90 

iiiilii::J :..-1tv- t- v«11.-10 Vc10oc 1.98 2.23 2.48 

iRilii::J :..-1tv- t- v«JL- 9 Vcgoc 1.75 2.00 2.25 

iiiilii::J :..-1tv- t- v«JL- 8 Vcsoc 1.50 1.76 2.00 

iiiilii::J :..-1tv- t- v.l'\'JL- 1 Vcmc 1.35 1.58 1.85 

iRilii::J//tv- t-v«Jv6 Vceoc 1.20 1.42 1.65 

iiiilii::J/1tv- t-v«Jv5 Vcsoc 1.00 1.18 1.35 

OO:ilii::J :..-1tv- t- v«Jv 4 Vc4oc 0.80 1.00 1.15 

OO:ilii::J :..-1tv- t- v«Jv 3 Vc3oc 0.35 0.51 0.70 

iRilii::J//tv- t-v«Jv2 Vc20c 0.15 0.25 0.35 

iiiilii::J :..-1ti,.- t- v.l'\'Jv 1 Vc1oc 0.05 0.11 0.20 

*3. 3l5Ji!:J //ti..-- Fv'XJl-<7)~$1~1~. 3l5Jl!::i /Hv- Fv'\'/v 8 t~il!:I: Ldd~l'9 0 

*4. ii1i:JJl!.A:IJ'E- i''l'l~ch2 <7)J;lf~l'9, 

• iJl~:lEIBli&~/Test Circuit , 

BA6820F /BA6822S 

Unit Conditions Test Circuit 

:li:ilii::J/HI/- f. L-«JL-8 Fig.1 
mVrms 

O):t :..- v«11.- Fig.1 

v l±l:1:H;t16pin *4 Fig.1 

v l±l:1:H;t16pin *4 Fig.1 

v l±l1Jl;t17pin *4 Fig.1 

v l±l:h l;l:17pin *4 Fig.1 

v l±l1Jl;t18pin *4 Fig.1 

v l±l1Jl;J:18pin *4 Fig.1 

v l±J1Jl;J:19pin *4 Fig.1 

v l±l1Jl;l:19pin *4 Fig.1 

v l±J1Jl;t20pin *4 Fig.1 

v l±J1Jl;t20pin *4 Fig.1 

v l±l1Jl;l:21pin *4 Fig.1 

v l±J1Jl;t21pin *4 Fig.1 

T, 

H~ 

f---1 
T, 

~il'trl~l:l:l;IJ7.:i-7-1-if 1 'J !v~T, /T, 

§ c: c 
·~· !;; ~ 

R,, R19 Ria R11 R16 R1s R,, 

BA6820F/BA6822S 

Fig.1 
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;t-7-1 ;t.m IC/ICs for Audio Applications BA6820F /BA6822S 

e JiOJHI/ Application Example 

E chl IN ch2 IN 

• *#ttl!iii!t!W 
·C1, C2:tli;(W:::i/7'/"tt, 11JF, .A1JiJ·;;7' 1J/7Jfl 

~~ff~7/7'f~-~T~ij, ~ ~~Q)~jiW1J~ 

ffl.;t. 

fe 211" • C1 /R 1N+VR1) (RiN ; A:htltf;J:) 

1"'~ * 6!JljJilk~1.5dBiJ!~T.Q!JljJilk"tt ftilt> *T 

(2, 4pinQ) iAmt~ffQ) l!JjJilk"tt, LED I.ii.tr v /X")v c Q) 

IV!f~H.;t.7-~#lmlo :/. iJQ)'flt~/ 1 ;('\!'~-".L.t.f c 
t:J: IJ LEDti~F.ii.trT~~.g,t.;t., il~t:C1, C2f1Jq~ 

< T 6;:: c l"'~Q)l!JjJilk"ttf iJ ·;; I-~ T < t!. ~ ~'o 
• VR1, VR2: ¥1il'.iE:tittK, 5kQ-100kO, ~JU~~;& 

UL/R/~7 ./ .7.~~Jfl (llJf'l=filtllJJ 2 Ji#Jm) 

• C3, C4 : ~M:::i /7"/"tt, 22 llF 

R1, R2: Bl:*Bl:llltitt, 47kQ 

7~7?~1.L.cv~-x~1.L.~'.i:m~~fill.PJJ6li 

~00) 

• Cs : v 1 7 :::i;... 7;... "It, 0.01 llF 

R3: Bt•Bl:llltitt, 39kQ 

~~~jJilk~'.iE:m (fffflJ:.0)5.it 1 #ftfil 

• Ca: 'ilM:::J /7'/"tt, 100 llF, IJ ·;; :1'Jv7 1 )v~ m 

:iEti'fllJl.;t. Vee¥iiiT- (22pin) t:l!i <, 1lti1l!H.;t.10pinc 

Fig.2 

a, -a. 2SA874 

GND Vcc(5V) 

11 pinQ).g,mtl,ii.Q)l!i < t:~liiT 6;:: c ftiill ~:I: To 

• 01-04: 2sAB14, ~:if-·t~.mum 

LED11liill>f.: •H:mt:tt6~mtf I LED CT 6 :ttti, ~I.ii.tr 

lf.¥0)01-040) 11llcf>t.:IJQ)le, Pet.;t. 

le=6XILEo(t.:t!. ~Duty7/32) 
7 

Pe=6XILEoXVsatX 32 
ct.fl) *To le, Pct:~9-~T+7r*mQ)cf>.Q 1-7/V" 

.7.~ fiK'.iE ~T ( t!.~~'o 

• RrR1: Bl:*Bl:Jllt!f:};J:,2.2kQ, 01-02;>(-.7.~mtffill 

l!R.lfl 
A(- ,7. °iimtl;I: :::J v? ~~mtQ)1/hFEI;: t.f .Q 1.f, 01-04 

u~~~~-rlb~~tt6k~h~uat.tij•~T6Q) 

l"', +7ft.f/\(-.7.Cji'/imttt6J:? t:~:iE ~:l:T o 

• LED1-12 : SLB-26 

• Rs-R13 : 8t•Bl:am:tt, 3300' LED'iimt~:iE:m 

;::Q)t!f:};J: 1 ·fll(;:xq- ~LEDi;!: 41lfl~~ :tL T~'6 'If, ;:: 

:tL.:, Q) LED t;tlffi;.j:: t:F.ii.tr ~ T ~' 6Q)1"', ;:: Q)ti};J:t;: l;t 

1 fli7fQ)LED~)Jt ~ f.J•mtn :I: tt lvo 

R Vee- VLED- Vsat (01 - 04 )-VoL 
a= 

ILED 

VoL: ~:ir-~*~W/J"L"'llff 
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~ -7 '1 ~ .m IC/ICs for Audio Applications BA6820F /BA6822S 

• lllfl:l!tlll'I 
(1)flfi~ 

Leh, RchO).a-12110)LEDI f tt.-t'tt. 2 9i!ilJ [.,, LED611 

I 1*Iitt".Q4?0)1'JL--7'1:9tt, ftiHi'H:F.ii.:tr~-t:t 

.Q § 1-t-:$."/71Hbn:itl:::J: •J 12•x2chO)~ff-lfi1.' ll: 

T 0 ~ff-aim U-38dB-+10d81.'' ;: O)rdJ I 12F.ii.VU § 

li&"Z.'1~-~ff- t., ll:T a J::f.it 8 F.ii.l;t l::'-7 *-JL- FfllmHi 

[.,"ti.'* t"ff, MR*fltml: J: IJ Mft*t".Q;: t t 1' ~ * T 

(ii:)JffA.1.J'E:- F"Z.'U l:::"-7 *-JL- Fflfigl;tN> IJ ll:-t:t /i,)o 

A.1.JUftt.-t'ti~~L,k2~A.1.J~~t-~A.1.J~~ 

*~ [., "t .8 IJ' m•x~:ftiT·l:J: •rnUR [., ll:T 0 

-~A.1.J'E:- F"Z.'l;t, ~ff-l;tch21JJO)h~~tf.l:1Jll:To 

iliill!:l'i.A~O) :$. .1 - I- flfi~ I i:*lil [., -r 1.' .Q 0) 1', ~~ff-t.l: 

l:1:x<.tt".Qx<.t•tf:if'~1'T o 

~ff-0)79~791k, vY-X91kU~#H$&1.'~ 

'.iE"Z.'~ll:To 

(2) A. 1.J ll6 (1, 3, Spin) 

1, 3pinff'.St:~f~~ffl. Spin;lf-~f~~ffl1'To ;:ti~O) 

A.1.JO)ij)•xl;t6pin1.'fil.', "H"v~JL-O)t ~1. 3pin (2 

~) ffilUR ~ti, "L"v~JL-O)t ~Spin (iI~) ffi~UR~ till: 
To [.,f;:;ff-:JZ, fJUxli,1, 3pint:l;t::t-71::t-Fa~t 

Spin1:1;t7- .1-7"/J' ~0):.,,1'-t-1i..;;1. - 91±11.J 1•~~m t 

A.1.JVrstHf, 6pin1m•x.Qz=.t1:J:•J 1 ?O)LED 

71.A7'v1 t, :t-71 ::t v~1i..;;1. -9 t :.,,1'-t-1i..;;1. -

90)2?0)~~1~-t:t.Qz=.t*"Z.'~ll:To 

1, 3pinO)A.1.J1/l::'-§/.AU, 1J,~l.'0)1.', im:~IJl;:SkQ 

-100kO~/lO)-*"~'.iEt!Uii:IA.ti, v~JL-~:lE. ch1, ch2 

0)1~7 / .A•lfr?;: t t fft~ [., ll: T (VR1, VR2)0 

(3) 1::'-7*-JL- F 

3'l~A.1.J'E:- F"Z.'~*f~~v"'\°JH-'.!E~r .. i*-J" F [.,, 

~ff-t".Ql::'-7*-JL- Fflfigt~t.,n'll:To t:•-7*

JL- F"Z.' ~ .Q v~JL-l;t;: :::J ;,;1tv- 1- v~Ji..s-12:1: 1.'0) 

8F.ii.1.'To l::'-7*-JL- F~r .. i1;t~:j/ill§J)J1ift4kHzO)t ~ 

2 tJ>r .. i (Typ.) 1.'N> •J, ~:tlill§J}J1lft<l)fi1:J:-:J-r~b •J * t" o 

;:O)flfi~Ul::'-7 *-Jj, FM~flfi~l:J: IJ' 8pinl"H"v 

~1i..1:t".Qz=. t1:J: •JM~1'~*t"o 

-~A.1.J'E:-1"1.'Ul::'-7*-~Ffl~UN>ij*-!:t/i,o 

(4) l±l 1.J$ 

BA6820F /BA6822S U, 12F.ii.X 20) LEDi¥ t, 61111 *Ii t 

t".Q4?0)1'~-7'C9Hftt.-t'til•*cF.ii.:trt".Q§1 

-t- :$. ·;t 7n:itl:::J: •J, A.1.JO)v~1i..O)~ff-Hr1.' ll:t" o 

~ 11'JL--7' 

ch1 LED1, 3, S, 7, 9, 11 (~ft#~) 

~21'JL--7' 

ch1 LED2, 4, 6, 8, 10, 12 (ilJlft#~) 

;g31'JL--7' 

ch2 LED1, 3, S, 7, 9, 11 (~ft#~) 

;g 41' JL--7' 

ch2 LED2, 4, 6, 8, 10, 12 (ilJlft#~) 

;: O)f;:; /I) 61IO)LED 1"7171±11.JYifi-T t, 4illO)~jf-ij). 

xYiii-TlfilU n'*To 
Lro*t"~ZF.ii.:t'J[.,k~*O)lfl1.J91:$./1'7~-1-I 

Fig.31;:jf- [., ll:T o 

ir!~A.1.J'E:- f''1.'l;tch2illl1.'~ff-tfi1.', ch11WJl;t~jf- [., 

ll:-l:t /i,o 

91:$./1'7~-1-.1:1.'l.'Xli, D1-D4U~IJ ll:-t:t/i,"/J'° 

(D1, D2Ulb1'1= 1,.,°tl.'.Q) Or0siJ'°ch10)JVlfllj"H"v~JL

l:t.l: IJll:To 
1) ~ff-ij)lt x lfj 1.J (12pin-1 Spin) 

LEDO) 4 ?0)1' JL--7't Jl*l;:ij)lt X .Q f;:;/l)O)lf:l1.JYili-T 

1.' Active-Low"Z,' T (Fig. 4 #m!)o 

lf:l1.JYi!iTl;t36kQ °Z.' /Jj, 7' •;t /~ti l I.\ .QO)"Z,', IJ -7 iii 
~1~11~.;;t.fflO)t!Hii: (ii~01-Q40)~-;t.-I :$. ·:t 9r .. i 

1:.Ati.Q) l;t:if'~"Z.'T o 

i-----ICYCLE 8ms----

D, H I 
(15pin) L 

D 2 H -'-'---'----+-

( T 4pi n) L 
Da H ---;..;--~1 I 

(13pin)L L---J 
D4 H ----H-------, 

(12pin) L '-----' 
Q, H 

(21pin) L 
02 H 

(20pin) L 
Os H 

(T9pin)L 

O. H 
(TBpin)L 

Oo H 
(17pin)L 

Oe H 
(16pin) L 

:i:1:iJT~·i!Hlt1J :$11' '1. / 'f 7 .. 1, - Hfose=4kHz) 
Fig.3 

-----..---0-22-'-pin_..--__ Vee 

36id1 

12-15pin 

llpin 

Fig.4 

LEDO> 
7'/-1' 
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;t -7 1' ;t JlJ IC/ICs for Audio. Applications BA6820F /BA6822S 

2) LED I" 7171:l::l:h (16pin-21 pin) 

LED€ ~·717.T.Qt.:clf>O)l:l:lti\.', :t-//:::Jv?91' 

T (Fig. 5 ~!ffilo 
91 ~ /?7- -v- i'J:.1.'~':iUi,1'~;ui01 (21pin) O)~.g., 

ch1-1#.i,130)ltJJrdl1.'t.tch10)J..ti:li:::i /Hv-9v-"''Jv1 

J: •J ~~ ,~.g."L" v -"''Jv 1:: t,,:- •J *To ;.~ l:ch1-2#.i.13 O)#Jl 

rei (.' l.ich10) J..ti :IJf :::J / H v - 9 v /\()v 2 J: IJ ~~'~.g. 

"L" v-"'Jvl:: t,,:- •J *To f vr ch2-1#.i.13O)#Jlrsi1.' t.tch2 

O)J..ti :1Jf:::i :.-H v - 9 v-"'·Ji- 1 J: •J ~~ '~.g."L" v-"'Jvt:: 

t,,:- •J, ;.~O)#~rsi1.' t.tch20)J..ti :IJf:::J /H v- 9 v-"'Jv 2 J: 

IJ~~'~.g."L"v-"'Jv(::t,,:-1J*To ;:ti.€ 1 J!JMt vr;: 
O)Jbf'I= €;ft IJ :/J' 7... (.,*To Or Ost::·:n 'T tJl!il:m1.'T o 

(5) .:i:- f"W~HIH:.(6, 7, Spin) 

• AC/DCW~HIH· (6pin) 

1, 3pinO)::Q:)lJ.. ti t5pinO)iilr}lA. tiO) ~"!:; S ;IJ> € i~U.R l., 

*To 
"H" : 1, 3pin "L" : Spin 

• MUTE~-T (?pin) 

"H"\.'~UIJa'iJI:: ~ .:z. - i' € :IJ•Lt3\'k~ L, f.J:~' J:-? I::(.,* To 

li"m't.i"L"I:: l., a; To 

• PEAK HOLD~-T (Spin) 

"H"C'::Q:)lA.ti-'E- f"O) I::"-? *-Jv f"~liH~rf~ L, a; 

To 

;:: n s 0)-=E - ~·w~ 7...~-Tt.t Fig.60) J:-? t.i:1EJnt1:: t.i: "? -r 
~'*To 
6;....,Spin(;J:50kQ ('/ Jv/f"J / ~ n T~' .Q O)(', "L"v-"'Jv 

l:T.Q~.g.M1:~$C'GNDl:~~T.Q~~~~ij*~~o 

(6) 7' 9 •:; ? 91 AC VI) - ,A" 91 A (2, 4pin) 

::Q:)lA. tif~~t::MT .Q l:l:l ti O)JZ~tt t.i, 2, 4pin0) R 1, 

C3(ch1), R2, C4(ch2)(.'~'.JE~n*To 

R c 7'9·:;'J91b. v'J-;(91 b. 

47kQ 22µ F 14ms 2.7s 

10kQ 10µ F 5ms 0.35 

( Typ.) 

7' 9 ·:;? 91 .L. : ~A.ti :/J'S f=1kHz, 1.SV (12#.i.13 LED 

#.i.:tr A. ti v-"''Jv+6dB) O)f~~ €.A ti L, t.: t ~, 2, 4pin 

:1J~·ov:1J• s 2v (12#.i.13 .. ~:tr L---"'Jv) 1::3LJ:. .Q * "f O)Pi!frsi 

v 1) -.A 91 .L. : 1.SVO))..tif~~€ ~J..til:: [., t.: t ~. 

2, 4pin:IJ~'2V;IJ• S 120mV (1,~ 13 LED#.i.:tJ v -"''Jv) t:::itl' 

.Q * C' 0) Pi!i rsi 
R1, R2(.i10kQ-47kQ, C3, C4(;J:1QµF-22µF,ill€ 

:fi~l.,*To 

iilr•m~A.ti-=E-FT~;:nsO)cR~~~~T7'9~? 

91.L., v 1J-.A91 L>.tM{]OsC'T(Fig.7~~)0 

(7) ~~J!])/.llJX (9pin) 

9pin0) R3, Cst::J: IJ~~J!])/.llJXH~~ (.,*To 

~~J!])/.llJXfocst3\'k~W~7...l!.IM T t 1.t;.~O)~fUf~ IJ * 

To 

T(ms )=32/foso(kHz) 

T 

LED 1"71 J{l:l:lti, ~~W~:ll:l:ltiO)J!l#Jl, I::"-?*

~ F•~. ~~~J..·O)~.:z.-~1/?•~~T~T;:O) 

~~J!J)/.llJXl::J: IJ ~*"?Ts IJ' ;:: nH£7... .Qt f n SO) 

•rsitJl!il•l::~tilJ *To 

Voe 

llPin 

Fig.5 

lk!l 
6 ...... spin<>---~....,,.,._____, 

50W 

10p1n 

Fig.6 

Fig.7 
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(8) GNDyl/H· (10, 11 pin) 

11pinl;l:12pin-21pin0) 1"7 { J\l§)~O)GND~T-1', 

10pinl;t-t tl.P.1*0)f~-IS·~O)GNDyl/ff1'9 (Fig. 8 #l!fflo 
10pin, 11pinl;t1Ci;l;Jll61'1;1:fli'C ~ti Tl.'f.tl.'0)1', 1h"f 
lffiiy:/fft tGNDl:tli'C ~ T <ff.~ I. ' 0 

11 pinfJ• '3 l;l:Mjp.ij)IJl.5JG~H: _j. <~luff.* 8 t.t LED~)Jlf ff)Jlf 

:±19§0)1', Z:tl.~~§~O)~ti~ /{X~~a~• 

nt.t ctf~z: s t.i:-1.'~? 1:1'1';-::....0)r- "'7-? 1:~i1 

fJf 11.·Jl: 1' 9 0 

• fEJllJ:.O);i. 

(1) OdB.O)A.:1J L.--A(Jl-, ch1, ch20)1\7;.... ;7.~!i!l;I:, 

1 pin, -8pinO)VR1, VR21'iJIJ!l VC < ff.~ I. 'o 
(2) ~:fHi (9pin) O)~~PciJ)IJlft1;1:4kHz, ;iH;tltO)Cs, R3l;I: 

0.01 µF, 41k0 (3U;t39k0) ifEffl9§ Z: t Ifft~~* 9 

11r, -ttl.J...:.L*t'~ffl9§~~1'tCsl;l:0.001 µF_;0.1 µF, 

R31;1:10kQ-100kQO)~mJi;l;Jt'~Jf.I ~T <ff. ~I.' (Fig. 9 

~l!ff)o 

(3) BA6820F/BA6822S l;I: ::J / H v - I- v "'( Jl- 0) 'ff { j

~ ·:;? v/ :/fJ>'Jb. <, ~L.--A(Jl.-O)f~~t't ::J /H'v-; fJ>' 

tif'F ~a; 9 o Z: O)f.:. /J) / { Xf.t c £;:: ~ IJ LEDfJf~,r~:tJ9 

§~~ff-§O)t'M~7{/, GND7{/0)/{Xi+ 

-st~< fJIJ~§~? 1: ~T < ff.~l.'o 
(4) 9~TO)~T-ttVcc~-T~IJMj\,\~EE. •a1.q;1: 

GNDgifi-T~ IJ~l.'°ilJ±fJf1JU:b§ Z: cO)f.tl.'~? l:)i;i; !J 

T <ff.~ 1.'(1§JJHfLEDffl~)Jlfi Vcc~~t l;l:jjljO)~~~ 

IJ ffl:~9 Q ~~ f.t C)o 

(5) -~l:v/X"Jl,..)( -;0):±1:t.JllBl;tGND-VccO)r .. i10N

OFF1;:: !J T .t:J IJ, MiPcili!li'.5.!G# I _j. <~Iv ff.Mil. '~J±fJ>'~ 

~!Jn'* 9 o -f O)f.:1JJA.:±1:1J 7"';... fJ""tli!i ~ n 'Q z: t 
z:nff.A.:1J$~~~~. ~~. ~•n.~D~t~9~~ 

f)f. §0)1', IJ.::. J"J" //O)~ITTC ~.tml;::J~; -/)"- (

'J- ?°\">fi!!0).1.::. ·:;I- tO)~~O)l!~H:A.f;l:l.:t.J<l)f.!i~fJ"'~8 

BA6820F /BA6822S 

16-21pin 12-15pin 

r----------- ------------------- , 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~-~--I------~~-+-!----<'> Vee 

L _______ '-_-_-_ ...... _-_-__ -_-_-_-_-_-_-__ ..... _____ .... _-__ -'J-4"> llpin 

r- ---------------------------, 
I I 
I I 
I fi-1!-Jftliil!il -+-1 ---<"llOpin 
I I 
I I 
L------------------------------~ 

Fig.8 

f.tl.'~?l:)i§;9§1/.•Jl:fJ>'.IJ*9 0 c? ~Tt.A.:±1:1J7 

{ / fJ""tli!i ~ T !J *? ~~f.t c l;I:, A.:1JY:ii-T-GNDra11: ::J 

/7/-fff:fqi.A. !J, A.:1J7{ /0)°51:5Jlf{::.... l::"-~/A Hi 
<9§Z:t1', A.:1J~O)mU~hi~~z:tt1'8*9o 

c 
3 

cS • 
«i 

0. 1 f-+-++f+---+---+---+----+-f-H-+l 
f-+-++-4+----l-----+-----+- Vcc=5V 

0.03 ~~ fosc=+-1--
. '-. j\2kHz 

0.0 1 

f-+-++4+----1----+---;1~ 
0 .0031---+-+..+-jf+----+--+--l--+-l\f--'Ml'--N 

)'.. 

0 .001 R=±=J::lt====l==l:=l==R=P:J:1 

10 30 100 
Ii l1t R, (kO) 

9 pin ~1tlt CR O)nlffl 
Fig.9 

ftDNrn 1285 

I 



~ -7 ·f ~}fl IC/ICs for Audio Applications 

• '.ll~r:J~ttdUl/Electrical Characteristic Curves 

1286 

UJ +1 
0 
<! .... 
_J 

~ 0 
0 
0 

z 
~ -2 

~ 

~ -4 
uJ 
VJ 
z 
0 g, -6 
uJ 
a: 

'( 

~, c,,• « 

" <>~~ # 
c,• 

CJ'. 

I/ 

Vcc=5V 
INPUT 300mV 
OUTPUT 2,4PIN 
BA6820F Q) I: ;'! 
VR,=VR,=00 
BA6822SQ) I:;'! 
VR, =VR,=2.7k0 

30 100 300 lk 3k 10k 20k 
FREQUENCY: f (Hz) 

o.s..----,----,---..,.------, 
Vcc=5V 

o~--~--~---~--~ 
0 10 20 30 40 

OUTPUT SINK CURRENT: loL (mA) 

Fig. 12 :±l :1J~f011[ff-:,, / 'J 'ili:illt~#tt 
(LED:±l:1JJ 

RD Nm 

> 
51000 

~ 
> .. 
.... 
::> 
a. .... 
::> 
0 

0 
0 

;:; 
~ 
N 100 

BA6820F /BA6822S 

Vcc=5V l.-2 r f=1kHz 

[ I*' 
2#.<13#.<:tr 

~'*:e -'j~Mffit-
"'"' ~ <o"" g,"v'[; ll.lli 

~l>ll 
BA6JJJWl 
VR,=VR,=00 

~ 
B A6822S Q) I: ;'! 
VR,=VR,=2.7k0 

t- 1;.';.13#.<:tr ±tt 
.JJUil _JJWl 

10 100 1000 
1,3PIN INPUT VOLTAGE: YtN (mV) 

Fig.11 2,4PINii!i:illHl:1:1J'ili:ff-1.3PIN3'.6M.A:1J 
11!'.ff!l#tt 

0.8 

~ 
~ 

Vcc=5V 

> 
~ 0.6 
0 
<! .... 
_J 
0 
> 

6 0.4 
;::: 
<! 
a: 
::> .... 
;;\ 
.... 0.2 
::> 
a. .... 
::> 
0 -

10 
OUTPUT SINK CURRENT: lo (mA) 

Fig. 13 :±l :1J~fO'ili:ff - ;_, / 'J 11tillt~#tt 
(3\Z:iiWJ~:±l:1J) 

-
20 



*-7 "f * JJ.I IC/ICs for Audio Applications BA6800A/BA6800AF/BA6805A 

BA6800A 
BA6800AF 
BA6805A 

16 ,r;t{ FL m vu 1§1!&11{- v~Jll)C -11 t-:•7.-r /{ 
16-Point Fluorescent Display Tube VU Scale 
Peak Hold Level Meter 

BA6800A, BA6800AF/BA6805Ali, ~ 1j-~·:;?1Hh13 

i\'.1:: J: Q 16R.\X2ch~~O)FLi;;mvu El Q0)1~ --- vkJi

;t. ---~ 1'711~""C'To 

2~. ~~An~TIM~. 2~An~---l'""C'~e---?* 

--Ji- l'.f~Umt• ~ n'*T o 

*f.:, Cili!~A~O)~ .:i--- t-tlflgfl*:J1'~. l±:lnaB~~f: 

FL~HUh""C'l!Qf.:bl>, 9H;tlta6~H~t.i:-< ""C'l!, :JA 

Hlf»R., ~AAC---A.11:;, ~m•ttt~1Ji~*To 

"' IJ ·:; "1:1:1 n 7 .:i --- :r -< 'It 1 ? ,i- 1fBA6sooA, sA6sooA 

F1;1:1/8""C', BA6805A""C' li1/4""C'T 0 f 0) Ii ;/J•O)~tt~jilij 

tl~c 'b* ?f.: < ~ t;""C'T (f.:t!. ~. BA6800AFO)f-!'3fft~ 

~~<Jo 

The BA6800A/BA6800AF/BA6805A are dynamic driving 
system VU scale bar level meter drivers for 16-point x 
2-ch display FL tube. 

·~~ 
1) ~ 1 j- ~ ·:; ? 1Uh:1Ji\'.I:: J: IJ, DIP28pin (MF28pin) 0) 

tf~~""C', 16#.\, Leh, Rch~~;l)f""C'l!Q 0 

~2~An, ~~An~M~~. ~~~~-~1-~T 

\,\Q f.:b/) 2 ~--- !'O)~~;l)f""C' l! Q 0 

3) 2~An~ • ..tflt12R.i.IH:°---?*---Jl- l'tlflg(2f'JlllJ) I 

:fi~Tl.'Qo 

4) ~ili!tiA~O) ~ .:i --- t-tlflgf:fi ~ n 'Qo 

~~11-~~?~ti1J~O)kbl), FL~ffl~ilj!O)~ft~n 

ftjq~ < ""C' l! Qo 

6) 1 /2~S::atliJ7 /-:/I l*Jil ~ T 1.' Q o 

•JD~ 

VTR, CD, A7v::t7-----:/v:J---~ 

::t---7-< ::tr/-:/, "JJ7::t7" 
v-"Jv;t.---~~~ 

• *~-tiHil/Dimensions (Unit: mm) 

BA8800A/BA6805A 

~37.1:':8·2~ 

~:~::::::::~:I] 
~'j'~: 

w ~ 1,-----J-__: ~1·1 ~~_l = ~ ;:: ... --r u----4-o.3±0.1 

:;; Lo.5±0.1 J 2.54±0.31. l6.5±o.5.I 
ti 
::; 33.02±0.5 

1 2 3 4 5 6 7 8 9 10 11 1213"14 

•Features 

1) They are of dynamic driving system, and employ 
DIP28pin (MF28pin) package, and 16-point, L-ch, R
eh displays are possible. 

2) Usable for both AC and DC inputs, and 2-mode dis
plays are possible because of being provided with 
switching function. 

3) In case of AC input, higher 12 points have peak hold
ing function for 2 seconds. 

4) Muting function when power supply in switched on. 
5) Due to the dynamic driving system, power consump

tion for FL tube can be made small. 
6) Built-in 1 /2-compression amplifier. 

• Applications 

VTRs, CDs, stereo tape recorders 
Audio amplifiers accompaniment music players 
Various level meters 

RDHIR 1287 
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• ~M•*:iE:*&/ Absolute Maximum Ratings (Ta=25"c) 

Parameter Symbol 

~1.f.~S:: Vee 

bOAIBA6805A 
ffgni~ . pd 

A6800AF 

lbf'F)glUMII Topr 

f*:ff:)glffBl!ll Tstg 

1±\:IJ~S:: Vee1, +VEE 

* 1 Ta=25°Ci:.tJ:t'fle!ll1" Ql,!!-&';tt, 1 "Ct:? ~7mW!i!O. 15 Q 

* 2 Ta=25"CPJJ:<.'fil'lll1" Ql,!!-&>;i;t, 1·c 1:-:i ~6mW !iii [;Q 

e fl~r:J~tt/Electrical Characterislits (Ta=25°C) 

Parameter Symbol Min. 

lbf'F~S::fBl!ll Vee 4.5 

111\f~ '5-lll¥•iii lo -

:lt: iii.A :IJ t!.Hi\: R1NAe 175 

ii[ iii.A :IJt!m R1Noe 7 

~~ftl!liBi:l lose 1.7 

t:'-?*-Jv ~·ailrai Thold -

titt.J7' 1 -7" 11 BA6800A/BA6800AF -

-it11 iv l BA6805A 
Duty 

-

'flJ ., n:J-v-"''JL-1±\:IJ'<l!:S:: VGL -

'f I) ·:; f"l±\:IJ IJ -?•iii IG leak -

1288 

Limits 

7.0 

700*1 

600* 2 

-20-70 

-55-125 

36 

Typ. Max. 

5.0 5.8 

17 24 

250 325 

10 13 

2.0 2.3 

2 -
1/8 -
1/4 -
0.4 0.8 

- 10 

ftDNm 

BA6800A/BA6800AF/BA6805A 

Unit 

v 
mW 

mW 

·c 
·c 
v 

Unit Conditions Test Circuit 

v Fig.1 

mA - Fig.1 

Q 1, 3pin Fig.1 

kQ - Fig.1 

kHz C=0.015 µF, R=30kQ Fig.1 

s fose=2kHz Fig.1 

- fose=2kHz Fig.1 

- fose=2kHz Fig.1 

v IG=5mA Fig.1 

µA Vee =5V Fig.1 
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• tl~Et:l~tt/Electriacal Characteristics (Ta =25'C) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

iz ~l' x;,. I-/\ 1 v«MI:\ :IJ'iiEE VoH 3.7 4.0 - v lo =2mA Fig.1 

iz ~j' ;( ;,. HI:\ :IJ IJ - ~'iii± lo1eak - - 10 µA -VEE =-31V Fig.1 

'A:IJW:/l.7. v ·y :'.! 3 JL- F' Vrn 2.2 2.5 2.8 v 7pin,"H"3Ut"L"ii!Lmt Fig.1 

R1N =1.5kQ 
)l)Jlt~)l V1NAe 250 400 630 mv xiJlt:::i//\v- t-v-"''Jt- Fig.1 

100) ON v -"''Jv 

? 1J ., Fn:k1:1:1ti111:;m IGM 5 - - mA VoL =0.8V Fig.1 

-tz? .i<;,. t-n:k1:1:1ti111:;m loM 2 - - mA VoH =3.7V Fig.1 

xiJlt:::i /J\v- t- v«JL-16 Ve16Ae 8.5 10 12 dB 11 Qpintfj:IJ Fig.1 

xiJlt:::i /J\v- t- v«JL-15 Ve1sAe 6.0 7 8.5 dB 12pinl:l:\:IJ Fig.1 

xiJlt:::i //\v- t- v-"''JL-14 Ve14Ae 4.0 5 6.0 dB 13pinl:l:\:IJ Fig.1 

xiJlt:::i//\v- t- v«Jt-13 Ve13Ae 2.5 3 4.0 dB 14pinl:l:\:IJ Fig.1 

xiill::::i ;,.1rv- t- v-"''Jt-12 Ve12Ae 1.5 2 2.5 dB 15pinl:l:\:IJ Fig.1 

xiill::::i /J\v- t- v«Jt-11 Ve11Ae 0.5 1 1.5 dB 16pinl:l:\:IJ Fig.1 

xiilf:::i /J\v- t- v-"''Jt-10 Vc10Ae - 0 - dB 17pinl:l:\:IJ Fig.1 

xiill::::i//\v- t-v-"''Jt-9 VC9Ae -1.5 -1 -0.5 dB 18pinl:l:\:IJ Fig.1 

xiilf:::i;,.1rv- t-v-"''JL-8 VcsAe -2.5 -2 -1.5 dB 19pinl:l:\:IJ Fig.1 

xiill::::i//\v- t-v-"''JL-7 Ve?Ae -4.0 -3 -2.5 dB 20pinl:l:\:IJ Fig.1 

xiill::::i//\v- t-v-"''JL-6 VceAe -6.0 -5 -4.0 dB 21pinl:l:\:IJ Fig.1 

xiill::::i /J\v- t- v-"''JL- 5 VesAe -8.5 -7 -6.0 dB 22pinl:l:\:IJ Fig.1 

3'.liill::::J//\v- t-v«JL-4 Ve4Ae -15 -10 -8.5 dB 23pinl:l:\:IJ Fig.1 

3'.liill::::i ;,.1~v- t- v-"''Jt-3 VC3Ae -25 -20 -15 dB 24pinl:l:\:IJ Fig.1 

xiilf:::i;,.1rv- t-v«JL-2 Vc2Ae -35 -30 -25 dB 25pinl:l:\:IJ Fig.1 

xiill::::i//\v- l-v-"''JL-1 Ve1Ae -55 -40 -35 dB 26pinl:l:\:IJ Fig.1 

ii!i:iill::::J //\v- t- v-"''JL-16 Ve15oe 2.76 3.10 3.44 v 11 pinl:l:\:IJ Fig.1 

ii!i:iill::::i //\v- t- v-"''Jt-15 Ve1soe 2.35 2.64 2.93 v 12pinl:l:\:IJ Fig.1 

ii!i:iilf:::i ;,.1~v- t- v-"''Jt-14 Ve14oe 2.07 2.33 2.59 v 13pinl:l:\:IJ Fig.1 

ii!i:iill::::i ;,.1~v- t- v«JL-13 Ve13oe 1.86 2.10 2.34 v 14pinl:l:\:IJ Fig.1 

ii!i:iill::::i //\v- t- v«M 2 Ve120e 1.79 2.03 2.27 v 15pinl:l:\:IJ Fig.1 
-

ii!i:iill::::i //\v- t- v-"''JL-11 Vc11oc 1.62 1.88 2.14 v 16pinl:l:\:IJ Fig.1 

ii!i:iill::::i //\v- t- v-"''JL-10 Ve1ooe 1.51 1.80 2.09 v 17pinl:l:\:IJ Fig.1 

ii!i:iilf:::i;,./\v- l-v-"''Jt-9 VC9De 1.40 1.71 2.02 v 18pinl:l:\:IJ Fig.1 

ii!i:iilf:::i //\v- t- v-"''Jt- 8 Veaoe 1.33 1.66 1.99 v 19pinl:l:\:IJ Fig.1 

ii!i:iill::::i /Hv- t- v-"''Jt- 7 Verne 1.23 1.58 1.93 v 20pinl:l:\:IJ Fig.1 

ii!i:iill::::i //\v- t- v-"''Jt-6 Veeoe 1.07 1.41 1.75 v 21pinl:l:\:IJ Fig.1 

ii!i:iill::::J//\v- t-v«JL-5 Vesoe 0.93 1.26 1.59 v 22pinl:l:\:IJ Fig.1 

ii!i:iill::::i //\v- t- v-"''JL- 4 Vc4oe 0.77 1.07 1.37 v 23pinl:l:\:IJ Fig.1 

ii!i:iilf:::i;,./\v- t-v-"''Jt-3 Vc3oe 0.42 0.60 0.78 v 24pinl:l:\:IJ Fig.1 

ii!i:iill::::i //\v- t- v-"''Jt- 2 Ve20e 0.21 0.33 0.45 v 25pinl:l:\t Fig.1 

ii!i:iill::::i //\v- t- v-"''JL-1 Verne 0.11 0.18 0.25 v 26pinl:l:\:IJ Fig.1 

i-£(1) 3l:lJl!:::i;...1~v- ~v"<'Jl-OJJ;!ltl\IJ:. OdBF.\VHMfi1:ldd~OJ1i9<'9o 

(2) jfi)Ji!:::i /HI/- ~ v"<'WZ', v C(n)Dc(Max.)> VC(n-t-1)Dc(Min.) I: t.i>? tl' :I: 91.f, nit)3 l.f0FFO) I:~ ( n+1l itJ31Jf0N9 ~;:I: l;tif!',IJ :I: it A, 0 
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* -7 1' * .m IC/ICs for Audio Applications BA6800A/BA6800AF /BA6805A 

• jlljlE'.IBllHl/Test Circuit 

chl AC ~ chl DC IN 

• Ji(iJIH~.l/Application Example 

• llJfl:ltlP'I 
(1) .A.1Jrul 

d11 1:h2 ,,______,.___, 
AUDIO 

SIGNAL 

ch2 AC IN ch2 DC IN 

~3kOUJ:'7lVR 

ulll ch2 

SIGN.AL'Mffi.A OUTPUT 
.from TUNER1 

BA6800A I BA6800AF /BA6805AO) .A 1J 1;1:, 1, 3pin tf-sl. 

)llfi~~m. 5, 6pintfiR)llf1~~ffl1"To .:: ti '30)J..1JO)-ij,) 

:ll~ IJ:7pin1"fi1. ', "H" v-'X'J[,O) t ~ 1, 3pin (~)llf) tfiUR 

~tl.*"to ~~W?T,~~~1.~~CIJ:~-7'~~~ 

~I, 5, 6pinl: IH· ::i --T '/J• t30)~1"-T JI- ;1. -111:1::11:1 (ii: 

Fig.1 

Fig.2 

09 010 011 012 

016 015 014 013 

it: FL'lfO)t:-5'!1~t~, 
\!iii& vr ao •1 :n- _ 

)llf~~)f.A.1J~T~~~~~f-ijjjl~~~tC~ij1 

-::>O)~ff-'lff ~-7' ~ ~ v-'X'J[,;I. -11 t, ~1"-r J[,;I. -11 

0) 2 -::>0)1'JJ ~ I ~ 1t ~ ~ t tf1" ~ :!: "9 o 1, 3pin~)llf.A. 1J 

:ti#LIJ:2500 (Typ.) t~l.\0)1", ii:?Ul:tk k 00)-*ii!:iE:ti 

tt (VR1, VR2) I~- ~, ~ti. I:~? T ~Jl~Jl, ch1, ch2 

0)1~7 / ;z.ifljflf fi? T < t.: ~ 1. \o 
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;;J--7 1 ;;J- Jf.I IC/ICs for Audio Applications BA6800A/BA6800AF/BA6805A 

(2) !::"-? ;j;-Jv F 

BA6800A I BA6800AF I BA6805M;t, ~ ilii A :tJ ai¥ ':ITT< :ki~ 
i5-v-"''Jvf-'.lEai¥r .. i*-J" i-:· t.,~~9~ !::"-? ;j;-Jv i-:·mi 

liH~t.,n,t9o 

!::"-? ;j;-Jv Fl'~~ v-"''Jv,;t:::i //\v- t- v-"''Jv 5 ti';;:, 

16*l'C7)12#.l.l'9o l::"-?;j;-Jv Fllifr.,i,;;1:, Rtlil!liBilll 

2kHzC7) t ~ 2 ~r .. i (Typ.) -r &> 'J, Rtlil!liBiIJlO)iifil: J: -:i 

T~t.>IJ*9o 

ii!i:ilii.A:tll!ifl: ';t I::"-? ;j;-Jv Fm!liW il1> IJ;: i! /,, 0 

(3) ?' IJ ·:; F :±1 :tJ 

9, 10pin(7)7 IJ ·:; F:±l:tJ ';tNPN t-7 / V-7. 90);f-// 

::J v? 9ff~:rtt ~ -:i Ts IJ, ~~JJIU;tActive-Low (~~~ i 

1i'ii.:tT9 ~ t ~ ';t"L"v-"''JvO):±l:tJ t ~ ~l t ~ -:i T~' t 9 o 

t.,~*-:iT~~~i~ti~-tt~~~u~m~~~~9J:? 

I: PNP t- 7 /:.I 7. 9 (01, 02) H'H1 Lt [., T iseffl [.,;: 9 
(Fig. 2~~)0 

(4) i! ?'.1' :...- t- :±1 :tJS'B 

11 pinb' G 26pin(7)i! ?'.1' / Hl:J :1:J L;t, PNP t- 7 / :;/' 7. 9 

0) ::t - //:::iv? 9 ff~:rtl' 9 o 7 1J ·:; F1.J>'"L" v-"'JvO) t 

~ ch1 (1, 5pin) 0) v l'-.;'Jv 1.J>':±l :tJ ~ :tt, 7 IJ-:; i-:· 2 11~·"L" v 

-"'JvO)C ~ch2 (3, 6) pinO)v-"'Jv1.J>':±l:tJ~:ttt9 (Fig.4 

~~)o 

27 
-~----1-0------~~----r Vee 

9(10) 

-VEE 

Fig.3 

(5)71J·:; F, -tr?:1-:...-t-:±1:1:J91~/?'7-'17-t

Ht!il!l•Ill~~llif(7)79~ F. -tr7:1-/t-:±l:tJ0)91'~ 

:...-77- "17- t- L;;l:Fig.50)J:? I:~ IJ t9 0 

(6) J' 9 •:; ? 9 -f A C V I) - 7," 9 -f A 

~ilii.A.:1:Ji~-!5-L:M9~:±1:1:JC7)~1§ttL;t, 2, 4pin(7)R1, 

Cs(ch1), R2, C4(ch2)Z:·)~'.li::~:ttt9 0 R1=47k0, Cs 

=22 µ F Cl) t ~ 7' 9 ·:;? 91' L. L;t*-14ms, v IJ - 7."91 L. 

L;t*-11sl'9 (ch2'bl0il~)o 

7' 9 ·:;., 9 1 J.,. : 1Pt..A :tJ 1.J> GA :1:J2.6Vrms i 1Pt..A :tJ L: [., 

t::: t ~, 2, 4pin1.J>'1V1.J• G 2.5V,:J:.~ 

9 ~ai¥raio 
vi)- 91'1. :.A:tJ2.6V,msi1Pt..A:tJl:L,t;::C~, 2, 

4pinlf2.51.J• G 1VI: "'Fi!lt9 ~ ai¥r .. io 

(7) Rtlil!liBilll 

28pin(7)R2s, CsL: J: IJ Rtlil!liBilll H~'.lE [., t 9 o Rtlil!l 

iBilllfosct 7 IJ ·:; l'':±l:tJl!JJtijT t L;t/XO)~f*b~·mziJ :ll:'S t 

'to 
T (ms) =16/fosc (kHz) 

H 
L 

T 

27 

Fig.4 

RDHrn 1291 
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::iJ'"-7-' 1' ::iJ'" ,ijJ IC/ICs for Audio Applications BA6800A/BA6800AF/BA6805A 

• 111~/77-1'-t-

BA6800A/BA6800AF 

'JI) •y i' 1 (chl) :-i-J 
I I Sms 

H 

'f I) ·y f'' 2 (ch2} LJ L 
I I 

4ms I I 

H 

1:?? ;I./ i'-01,_..01e 

L 
ch2 

Fig.5 (a) 
BA6805A 

H 

'f I) •y i'' 1 (chl} 

L 

8ms 

H 
I 

'f I) ·y f'' 2 (ch2) I 

L 
I 
I 
I 

4ms 
I 

H I 

-t:?'fj. ./ t- 01 ....... D1e 

chl ch2 

Fig.5 (b) 

• 9Httt$~0)IDtlJ.I (iirf'l=~ll.aJJ~OOl 

C1, C2 ; A.trh ·;; / 1) / '/:J /7/-tt o 

VR1, VR2; j[)M~JJU/il~, J\7/.Afili!~, 3kO~ili~fft 

~[.,*9o 

C3, R1, C4, R2; j[)MA.'1:J1~-i5-i:M99t±lt.JO)!iD*tt~ 

~~ [., * 9 o *ff~T t;J: r 11·;;?111 L.~4ms, i..... 'J -

:A111 .L.t-.J1sT9o 

R3; A.t.J-Wl'l ~~il;Ff (?pin) O)/Jl-J7 ·y "J't!.tmo 

Rs, R7 ; ? IJ ·y I'' IJ - ?~)M (IG1eak) /~ .Afflt!.tmo 

IG1eakX Rs(R7)<0.6V t f.j: 9 J:? t:~~~ [., * 9 0 

R4, Rs; 01, 02"·-,;;.1\17".At!.tm 

A;.'-.7. 1i:mEIB;li)MtL 9~dtt;J:, Vcc=5V, VF=0.6V t [., Z 

R4 < 5-0.6 =?.3 
Rs 0.6 

Til1>1J, Z.O)*ftO)ttTIBl;J: 

LJ 
I I 
llms I 

I 
I 

LI 
Sms llms I 

chl 

2ms 

Sms 2ms 

chl ch2 

I (mA) _,_ 5-0.6 _ _Q&_ 
6 --. R4(k0) Rs(kO) 

(:f.j:IJ*9o 

FL~O)'f IJ ·y 1-~mE IB> --=-'='--'-'--'--~~~= 
hFE 

tf.i:9J:?i:R4, Rs(Rs, R7)~~~[.,*9o 

01, 02; ?' 1J '/ Ft±lt.J&~ 1-7/~.7.11 

VcEO> Vcc+VEEO) tJO) ~f~ffl [., Z < tC. ~ ~ 'o 

Ra-R2s;FL~~,rf.iJJ~1tf.i:~'C~, i!?;t./1-, ? 1J·y 

Ft:~1'i1J7.A~fJ•tt9 t.:~(7)ltmT9 o 

*ff~t;J:-~l'.lt)f.j:~.g-zt" tf, FL~(l)~;fttt:J:? Zt!.tm 

'fiU~~t" 91Z.~tfi11> I) *t" o 

Cs, R2s ; ~tljp.ij)J!i~ (fosc) ~~~ 

Cst;J:, )M,Ji~iftt(l) ~~' t,O) ~{~ffl t" 9 Z. t ~tit~[.,* 
9o 
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~ ~ 7 1' ~ Jfi IC/ICs for Audio Applications BA6800A/BA6800AF /BA6805A 

• fEJJll:O:>iUl 
1)0d8Jl:i.O)J,.1Jv-"J1', ch1, ch20)1~7·;1.:n.liJ~(j:, 

1 pin, 3pinO)VR1, VR21'Wol~ [., Z ( t.: ~ ~ 'o 
2116R.i.E10:>~i!i!iiEH:J: .QJl:i.mN~ij:, ),l!Jt1:J: •J Fig.6 

l:;if-:9 J:? tJ1i¥1i~ ti-:i n \ * 90)-c')i~ [, l < t.=.· ~ ~ 'o 

• -~~~ttd!IM!/Electrical Characteristic Curves 

5.6 ---~-~----1-

V1N =2Vrms 

2'. 5 .2 f------+----+--+---+---1----4 

:;; 
8 4 .8 r-----t----+---+---+-----+----< 
> 

~ 4 4 f--------tr-----f~--d:-r-----+t----+~---1 
> 
)- 4 '0 t----+----+----+---+--·---+----< 
_J 
a_ 
a_ 
::0 
rJ) 3. 6 f------+----+--+---+-----+----< 

3 .2 ~--+----+-----+--~----+---~ 
-50 -25 0 25 50 75 100 

" 
_J 
w 
> w 4 
_J 

I 
g 
I 3 
>
::0 
a_ 

!::; 2 
0 

>z 
~1 
" w 
rJ) 

i 

AMBIENT TEMPERATURE: Ta('C) 

vl-10 Vcc1=5V 
VEE=OV 

I 

OUTPUT CURRENT: lo[mA] 

3) ~~~ (28pin) a:>;>H;t LttffJi\:R25(j:20k O 1J1 .:, 100k O 0) 

~lifl""(')li/t, 1' ( t.: ~ ~ 'o 
Z,O)~lifl;>~""('ffffl9.Q C, ),\!Jl:l:J: IJ~~f~J.1:9.QZ. (::1Jf 

~I);!; 9 (Fig. 7 *!mJ0 

0' 002 -----+-----+--+-+-+--f-+-+-+----' 

0.001~-~-~~~~~~--~ 

1 Ok 20k 50k 1 OOk 200k 
RESISTANCE: R,. (fl) 

v;:1;:Jv 
~4t--+-+--+--+--+-VE~E~1!o_v+---l-+--+--+--~l-+---< 
_J I 
W I 

> I 1 
~3~--1---+-t-+I -+-+-t-+-+---t--f--4 

s I 
>-
=> 2<--+-+--+--+---1-+--+--+---1-+--+--+-+t--+-i 
a_ 
>-
::0 
0 

~Jt--+-~-+--+---1-+--+--+--t-+--+-+fl-+-+-i 

l ~ 

5 10 15 
OUTPUT CURRENT: la :mA 
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'1" - 7-< '1' Jll IC/ICs for Audio Applications BA6800AS/BA6806S 

BA6800AS 
BA6806S 

16~ FLJfi VU 13111~-vl'\Jli;<-;1'"71'1~ 
16 - Point Fluorescent Display Tube 
VU Scale Peak Hold Level Meter 

BA6800AS/BA6806S I!, § 1 f- ~ ·:1 ? IUb n ;r.t 1;: J: 9 

16 .IAAX2ch ~ff- O)FL 'If vu §!iO)J'\- v«JI,;< -51 1''7 

-( J'\-Z:"t o 

3'.E~. ~~.A1J~T-lffl'5, 3'.E~.A1J'E- l"l!l!l::"-?;J; 

-;i, l''flfjgl;fi i..,n':l: "to 

*k, ~~~.A.~0)~1-~tl~l~-1,.,, l±l1J$~~~ 
RW~~~7!99k~, ~#~$~1~~(7:9, ~A 

Hliil!, ilPr.e-A{t, ~f~ftttl'.i.ii:~L,*"to 
? 1) ':I I" 1±11.J T 1 -7 -( -If 1? )[, /Jf BA6800AS I! 1 /8 (!' 

BA6806S I! 1 /16 7: To -t 0) ll IJ>O)~tt I! jilijf°l8 t ti* 

-:Jf;::(lili][;(!To 

The BA6800AS/BA6806S are dynamic driving system 
VU scale bar level meter drivers for 16-point X 2-ch 
display FL tube. 

·~fi 

1) §1-T~ ·:171Hbn:r.tt;:J:I), ~i 1J/? DIP30pin 

O)ff~~(!, 16.IAA, Leh, Rch~]f-IJ>"'(!99o 

2) 3'.E~.A.1.J, iR~.A.1.Jl;:~tj-Jit [.,, -ij)IJ;jl~j'l.ff~l;fi [.,T 

~ \ 9 f;:: ~ 2 'E- i"O)~jf-IJf(! 9 9 0 

3) 3'.E ~.A 1.J l!if, l:.1:ii 12 .!AA~ !::" - ? * - ;i, I" ti~ 

( BA6800AS 2 t.Pr .. i. BA6806S 1 tJ>r .. i) I ;fi [., -r ~ \ 9 0 

4) 11~~.AHiJO) ~ .i - Hl1i~ I ;fi [., n' 9 o 

5) §1-T~~?~~n;r.tO)~~. R~ffl~~O)~-~ 

1.Jl1Jq~ < 7:990 

6) 1/2*lH1~7"/".1l~it[.,n'9o 

•Features 

1 ) They are of dynamic driving system, ...and employ 
DIP28pin (MF28pin) package, and 16•point, L-ch, R
eh displays are possible. 

2) Usable for both AC and DC inputs, and 2.mode dis
plays are possible because of being provided. with 
switching function. 

3) In case of AC input, higher 12 points have peak 
holding function for 2 seconds. 

4) Muting function when power supply in switched on. 
5) Due to the dynamic driving system, power con

sumption for FL tube can be made small . 
. 6) Built-in 1/2-compression amplifier. 

• ~m\t)!~/Dimensions {Unit : mm) 

BA6800AS 
BA6806S 

•.!IUt 
VTR, CD, A7v:t7-".1v~-§ 

:t-7-r :t7'/".1, 7J7::t'r 

(/A;'J[, ;< - ?:i:~ 

• Applications 

VTRs, CDs, stereo tape recorders 
Audio amplifiers accompaniment music players 
Various level meters 
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:t - 7•-< :t Jft IC/ICs for Audio Applications 

• :ta ·:t ? ~ -( 7? 7 A/Block Diagram 

BA6800AS 
BA6806S 

0 0 0 0 0 

;?; 0 ~ 0 ~ ~ ~ .J 0 ~ 0 
~ 0 0 

<( J: <( Cl 0 
.c ii ><'. .c .c ;:. ~ <( ;:. 0 

" "' LIJ "' a. a. 
ii ii 

"' 

• l@ii:ll:;tlE'.*3/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

'iiilii!iliB: Vee 7.0 

i!F~:NI~ pd 600 

ti1'FH~ml Topr -20-70 

1*ff:iB/l~I! Tstg -55-125 

:±1 t.JfiB: Vee+ VEE 36 

*1 Ta=25'C~...t.t1'~Jlll°gt;l~l;t, 1'Cl:-:ii!7mW'f~[;g 

*2 Ta=25'C~...t.t1'~JllTg:il~l;t, 1·c1:-:ii!6mW'fi!i[;g 

• llttrt!l~'l!/Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. Max. 

lb1'FilB::~I! Vee 4.5 5.0 '5.8 

•1~-13-~-~ lo - 17 24 

Unit 

v 

mA 

~ 
0 
Cl 
0 
<( 

Unit 

v 
mW 

·c 
·c 
v 

-

"' 'E' 
0 

::llillfJ..:t.lfitt R1NAC 175 250 325 0 1.3pin 

iUll.A:t.Jt!tt R1NDC 7 10 13 kO -

- ci .,, ci 0 ·i:: 
0 

Conditions 

BA6800AS 1.7 2.0 2.3 kHz C=0.015 µ F, R=30k0 
~tHillll&'llr: lose 

BA6806S 3.51 3.9 4.26 kHz C=0.0047µ F, R=51k0 

BA6800AS - 2 - s fosc=2kHz 
1:'-?;J;-Mlfal Thold 

BA6806S - 1 - s fosc=4kHz 

ll:l:IJTi-7-1 BA6800AS - 1/8 - - fosc=2kHz 

if-f?J(, 
Duty 

1/16 BA6806S - - - fosc=4kHz 

'i'J "J i;c-vA('JJ-ll:l:hilEE VGL - 0.4 0.8 v IG=5mA 

'f 1) •:; l'°lflt.J I) -?iliJt IG leak - - 10 µA Vcc=5V 

naHm 

BA6800AS/BA6806S 

ci 

I 

Test 
Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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'1"-7-' ~ * 1'I IC/ICs for Audio Applications BA6800AS/BA68065 

• 'il~rr.J~tt/Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test 
Circuit 

-1!1 ;</ t-1,11. .. ,,-..:Jvi:ll:/Jil[II VoH 3.7 4.0 - v lo=2mA Fig.1 

-1!1;</t-i:ll:t.J1J--7~1I lo1eak - - 10 µA -VEE=-31V Fig.1 

.A1Jm~7. i...- ., :,, =i 1v F VrH 2.2 2.5 2.8 v 8pin,"H"x5Jii"L"ii!i:5Jii Fig.1 

R1N=1.5kQ 

xiJiim!i.rt V1NAC 250 400 630 mV XiJii:::J //\v- t-- v/'\)v 10(/)0Nv 
Fig.1 

.-"()(, 

'f •J ., 1'·~7':t±lMl~5Jii IGM 5 - - mA VoL=0.8V Fig.1 

-I!?".)(/ t-~7':t±l1J~5Jii loM 2 - - mA VoH=3.7V Fig.1 

:)liJlt:::i ;....iti...-- H...-/\Jv 16 Vc16AC 8.5 10 12 dB 12pint±l:IJ Fig.1 

xiJii:::J//\v- l-v/'\)v15 Vc15AC 6.0 7 8.5 dB 13pint±l :tJ Fig.1 

xiJii:::J//\v- l-v/'\")(, 14 VC14AC 4.0 5 6.0 dB 14pint±l :tJ Fig.1 

xiJii:::J//\v- l-v/'\)(, 13 VC13AC 2.5 3 4.0 dB 15pint±l :tJ Fig.1 

xiJii:::J//\v- l-v/'\)(, 12 Vc12AC 1.5 2 2.5 dB 16pint±l :tJ Fig.1 

xiJii:::J//\v- 1-v.-"(J(, 11 Vc11Ac 0.5 1 1.5 dB 17pint±l:tJ Fig.1 

xiJii::J//\v-l-v/'\)t.-10 Vc10AC - 0 - dB 18pint±l :tJ Fig.1 

51:5Jii:::i;:....1\v- t-v/'\Jt.-9 Vc9AC -1.5 -1 -0.5 dB 19pint±l :tJ Fig.1 

xiJii:::J//\v-t--1...-/'\Jt.-8 Vc8AC -2.5 -2 -1.5 dB 21pint±l:tJ Fig.1 

xiJii:::J//\v- l-v/'\"J(, 7 Ve? AC -4.0 -3 -2.5 dB 22pint±l:tJ Fig.1 

xiJii:::J//\v- l-v/'\Jt.-6 Vc6AC -6.0 -5 -4.0 dB 23pint±l:tJ Fig.1 

xiJii:::J//\v-1-v.-"(J(,5 Vc5AC -8.5 -7 -6.0 dB 24pint±l:tJ Fig.1 

xiJii:::J/.l\v-t--v.-"(J(,4 VC4AC -15 -10 -8.5 dB 25pint±l1J Fig.1 

xillt:::J//\v-l-v/'\J(,3 Vc3AC -25 -20 -15 dB 26pint±l1J Fig.1 

xiJii:::J//\v-1-v"JL-2 Vc2Ac -35 -30 -25 dB 27pint±l:tJ Fig.1 

xiJii:::J//\v-1-v.-"(J(,1 Vc1AC -55 -40 -35 dB 28pint±l:tJ Fig.1 

ii!i:iJii:::i::...-Hi...-- 1-i...-..-;:11; 16 Vc15oc 2.76 3.10 3.44 v 12pint±l:tJ Fig.1 

@:ilit:::i::...-Hi...--1-i...-..-;:1i.- 15 Vc15oc 2.35 2.64 2.93 v 13pint±l :tJ Fig.1 

ii!i:ilit :::i //\v- t- v/'\Jt.- 14 VC14DC 2.07 2.33 2.59 v 14pint±l :tJ Fig.1 

ii!i:ilit:::i::...-1\v- t-v/'\Jt.- t3 Vc1soc 1.86 2.10 2.34 v 15pint±l :tJ Fig.1 

@:ilit:::i/Hv- t-i...-..-;:1i, 12 Vc120c 1.79 2.03 2.27 v 16pint±l:tJ Fig.1 

@:ilit:::i::...-Hv- 1-i...-..-;:1i.- 11 Vc11oc 1.62 1.88 2.14 v 17pint±l:tJ Fig.1 

@:ilit:::i//\v- t-v/'\Jt.- 10 Vc10oc 1.51 1.80 2.09 v 18pint±l:tJ Fig.1 

@:ilit:::i::...-Hi...-- 1-i...-..-;:1i,9 Vc9oc 1.40 1.71 2.02 v 19pint±l:tJ Fig.1 

ii!i:ilit:::i::...-Hv- t-i...-..-;:1i, 8 Vcsoc 1.33 1.66 1.99 v 21pint±l:tJ Fig.1 

ii!i:ilit:::i::...-Hv- t-v/'\Jt.- 7 Vcmc 1.23 1.58 1.93 v 22pint±l:tJ Fig.1 

ii!IiJit:::i;:....1\v- t-v/'\Jt.-6 Vc6DC 1.07 1.41 1.75 v 23pint±l:tJ Fig.1 

ii!i:ilit:::i::...-Hv- t-v/'\Jt.-5 Vc5oc 0.93 1.26 1.59 v 24pint±l:tJ Fig.1 

ii!i:ilit:::i::...-Hv- t-v/'\Jt.-4 Vc4oc 0.77 1.07 1.37 v 25pint±l:tJ Fig.1 
--

@:ilit:::i::...-Hv- 1-i...-..-;:1v3 Vcsoc 0.42 0.60 0.78 v 26pi.nt±l:tJ Fig.1 

@:ilit:::i::...-Hv- t-v/'\JL-2 Vc20c 0.21 0.33 0.45 v 27pint±l:tJ Fig.1 

@:ilit:::i::...-Hv- t-i...-"·1i.-1 Verne 0.11 0.18 0.25 v 28pint±l1J Fig.1 

ii(l) Xmf:::J//~v- t--v«J~O)~Jl.t!Hi, OdBR.\Hilflt...fdil!O)jj1rz'9. 
(2) ill:mt:::J /"v- "v-""!Vi', Vc(n)Dc(Max.) > Vc(n+1)Dc(Min.) I::;:,:"") ·n \ :!' 91f, n llHl If OFF 0) I::~ (n+1) llHl If ON 9 -5 

~ I:: Ii&> IJ ;!:itli.. 0 
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'1" - :;:-· ~ '1" JR IC/ICs for Audio Applications BA6800AS/BA6806S 

• illt.iE:liH&lg)/Test Circuit 

R, C, 

BA6800AS 30k0 0.05µF 
BA6806S 51k0 0.0047µF 

• JitiJl'J91J/ Application Example 

05 R26 

BA6800AS U015,,F 30k0 

BA6806S OUJ47,f 51 kO 

Ch 1 AC IN Ch2AC IN llE 3k OJ;,tl:.(7) VR 

Fig.1 

·R,-R,. 100k0 

ii. FL 'f<7H:: - $' tli!iil;I: 
R,,R,=47k0 SIGNALMETEROUTPU._T _____ ':.,+-"-'-'-'-:..:_-----J 'i!ilil&L"C-a,IJ £1". 

• lbffilt!JIJ 
(1) .A.:h$ 

C,,C,=22µF (from TUNER) 

BA6800AS, BA6806S U>.A.:ht;t., 1, 3pin 1fjE)llff~~m. 

6, ?pin 1fim:)llff~~Jf.11'9o .::ti':'.iU>.A.:hU>-ij):ll~t;t. Spin 

l'fi'~'. "H"v"·;i.-U>c~ 1,3pin (jE5JiE) i:l'""iR:tR~tL* 

"to Gt;;tl-;T, mHf, 1, 3pin t:l;t.;t-71 ;t~c~~. 

6, ?pin l:::t;t.1-:i--J-"/J>€JU)"./7-J-JL-;;'-:)!l:l:l:h (im:)llf~ 

Fig.2 

m ~.A.:hGT.t:>ttti, 8pin~-ij):ll~.Q.:ct:J:•J 1"? 

U)~]f-~~;t-71 ;ft..-~J(,j-:)1 c, "./7-J-J(,j-:)IU) 

2 ?U)fll.J ~ ~ ~-!! .Q.: c tJfl' ~ * 9 o 1, 3 pin jE)llf.A."f.Jtit 

titt;t. 2500 (Typ.) c~~'U>l', im:?IJI:~ kOU>=¥-!ID'.iEtit 

tit (VR1, VR2) Hl*'l:G, .::tit:J:-;T~Jl~!l, ch1, 

ch2 U>1t'7 ;...- .A~!lHJ'-; T < tf. ~ ~ 'o 

RDNrn 1297 
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'1" - 7 -1 '1" 16 IC/ICs for Audio Applications BA6800AS/BA6806S 

(2) l::°-7*-Jv F 

BA6800AS, BA6806S l;I:, jt)M,A.:1J~l::iii:::ki~-% v-""Jv ~ 

-:lE'.Piff'.,i*-Ji, F L..~~T91::·-7*-Jv F~li~~~ L..-r 

c';i;To 

1::·- 7 *-1i, t-:'c'~ 9 vl'\'1,,,;1: ::i /Hv- t- v-""Jv s tJ• 

6 16;i;('O)12,¢.i.l'To l::°-7*-J[, i-·~r .. i1;1:, 

BA6800AS R:/i/i!1l)J11:;)( 2kHz (}) c!::: ~ 2 f'.Pl"ai (Typ.) 

BA6806S R:/ili!1J)Bl:;J( 4kHz 0) c!::: ~ 1 r.Pr .. i (Typ.) 

l'~ij, R:!ili!1J•;Jt0)~1:~-::i-r•~ij;i;To 

iilimc.A.:1Jni\'1:,;1:1::·-7*-1i, i'"t&tm1;1:~1J ;!;it Ao 

(3) ,;;- IJ .. ) Hl:l:tJ 

10, 11 pin (})? 1) ·; F :fl :1J (j: N PN I- 7 / ~.A $' (}) ;;f - 7' 

/ ::i v 7 $'ff~:<\ c!::: t.i: -::i -rs I J, ~J! 'j: Active-Low ( ~~ 

~ ~ ,¢.i.!l'JT 9 c!::: ~ ,;1: "L" v-"'J[,O) :±l :1J c!::: t.i: 9) c!::: t.i: -::i -r 

c' ;!; To L..t.::1f -::i -r~~~H~lb~ 1t9~id;l:lit.ffllE!l~I: 

~T ~? 1: PNP 1-7 /:'./".A$' (01. 02) ~;iH-ttt L.. Z{~ 

.ffl[.,;i;T (Fig.2~!ffi)o 

(4) -tz? ;< / I- :±l :tJi:lB 

12pin tJ> 6 28pin 0) -tz 7 ;< / I- :±l :1J 'j:, PN P I- 7 / ~/.A 

$'(});;f-7'/::J v7$'ff~:o\l'9o "/ 1J ·; FtJ' "L" vl'\'Jv 

0) c!::: ~ ch1 ( 1, 6pin) 0) v A;'Jv tJ":±l :tJ ~ti, ? 1J ·; I'' 2 

tJ~· "L" vA;'J[,O) c!::: ~ ch2 (3,7pin) (}) vA;'J[,tJ~·:±l:tJ ~ti 

;1;9 (Fig. 4) ~lffio 

-VEE 

Fig.3 

(5) 7· 1; ·; F, -tz 7 ;< / t-:±l:1J $' 1~/7·7 -v- I- 7· 1; ·1 

F, -tz 7· ;< / I- :±l :1J (}) $' 1 ~ / 7· 7- -v - I- l;I: Fig. 5 0) ~ 

')C:f.i:IJ;l;9 0 

(6) 7'9·1791 L.c!::v 1J-.A'91 L. 

jt)MA.:1Ji~-%1:M9 9 :±J:tJO)liti§ttl;I:, 2, 4pin (}) R1, C3 

(ch1), R2, C4 (ch2) l'*:lE:~tl.;1;9o R1=47k0, C3 

=22 µ F 0) c ~ 7'$' ·; 7$'1Ld;l:if.:.J4ms, v 1) -.:X$' 1 L. 

'j:if.:I 1s 1'9 (ch2 tli!il:mlo 

7' $' ·; 7 $' 1 L. : 1W;.A. :1J tJ> 6 A :1J 2.6Vrms ~ 1W;. A :1J I: 

[., t.:: c ~, 2, 4pin tJ' 1V tJ> 6 2.SV 1: 

...t.~ T 9 Piff'.,io 

v 1) -.A'$' 1L.:A.:tJ2.6Vrms ~1!f;.A.:1JI: L..t.:: c!::: ~. 2, 

4pin tJ'> 2.SV tJ> 6 1V 1:1'~9 9Hiff'.,io 

(7) R:lili!1liBl:;Jt 

30pin 0) R25, Cs 1: ~ 1 J R:/ili!1J)J11:;)( ~ ~:lE: L.. * 9 o R:lili!11 

iBl:;Jt fosc c!:::? 1J ·1 F:±l:1Jli!1JJ~ T c!::: 1;1:;.,X(})OOfU'P.lG •J .rz:~ 

;1;9o 

T (ms) = 16/fosc (kHz) 

T 

-VEt 

Fig.4 
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* - 7"' *Ill IC/ICs for Audio Applications BA6800AS/BA6806S 

• 111,;:::,..7·:r-v-1-
BA6800AS (~~~)Bl~ 2kHz O)Pi\') 

~i')-, t'1 (ch1) :-u 
I I Bms H__..,.__---,w 

7·1) ·y t'2(ch2) 

L 
4ms 1 

H 

L 
ch2 

u 
I 1msl 

Bms 

ch1 

Fig.5 (a) 

BA6806S (~~~)Bl~ 4kHz O)Pi\') 

7' 1J ., n (ch1) :-i.J 
H 

7·1) •y r2(ch2) 
L 

I 
I 
I I 

-t!'.7Jl/l-O,-O,. H_n 
L ch 1 

• *ftttlll!~O)IDtlJIJ {llJfFIDtlJIJ#Jm) 

C1, C2; A1J1J ·:; / 1J /?':::i/7'/-ifo 

Bms 

4ms u 
I 
I 
I 
I I n 
ch2 

Fig.5 

VR1, VR2; 3'.t5i~Ji:~!l, J\7/.A~r.l!l, 3kOUJi::ftlt~ 

(., £9 0 

C3, R1, C4, R2; 3'.t5iA1J1~-!5-t:M9-9:±l1JO)litt§:ttH~ 

'.IE:(.,;!: 9 o :;js;'(?1Jz (j:7" 51·:;?5111'~ 4ms, v 1) -.A'91 

.L.t-:11sl''9o 

Rs; A1JW~5t~f- (Spin) (J)/Ji,7"·:; /t!Hito 

R5, R1; 7' 1) ·:; i" 1J-?~)i (IGleak) H.A,Ei'lf!.Hito 

IGleakX R5( R7) < 0.6V C Id: -9 J:? t:~~:Q:: (., ;!: 9 o 

R4, Rs; 01. 02 -"'-.:<.1\17".:<.tt.ttt 

-"''-.A~)i Is :lf)i:h-9*i*lj:, Vcc=5V, VF=0.6V C: (., 

T 

_!!! < 5-0.6 -
R5 0.6 -?.3 

W0.5ms 

I I u Bms 
0.5ms 

I 
I 

I I 

n H 
ch 1 ch2 

(b) 

) 5-0.6 0.6 
ls(mA ~ R4{k0) - R5(kO) 

FL ~<7) ~/ IJ ·:; l"~)i 
Is> hFE 

C: Id: -9 J: ? t: R4, R5( Rs, R7) H~'.li:: (., ;!: 9 o 

01, 02; 7' 1) ·:; l":±l1Jmfi I- 7/~·.A11 

VcEO > Vcc+VEE (J)'t(J):f~ffl (.,T < t!'. i5~'o 
Ra ~ R25; FL ~ :f ,~JJ ;5 i! Id:~' C ~, -tz '/ ;t. / I-, /j' 1) 

·:; l''t:)2!1\ 17" :::\ :f i:J>tt -9 t.:lt.>(J)fffmZ9 o 

:;js;ffiU-B~ld:~~C'9~ R~O)Mtt~J:~TfilmM 

~)H:Q::9 -916~:/fd(, IJ £9 0 

C5, R25; ~~~5dl~ ( fosc) ~~'.IE: 

cs tj:, 5M.Jt:~ij;tt<7) ill:~' :t (J) uem 9 .g ;:. e: ~tit~ t., * 9 o 
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* -7 ~ * 1'I IC/ICs for Audio Applications BA6800AS/BA6806S 

• i!!JIL.J:.(J))i:~ 

1) OdB ,r#:i:O) A :1J v '"·"11;, ch1, ch2 0)1\ 7 ·.:; =H;lf,Ht, 

1 pin, 3pin 0) VR1, VR2 1"IDU~ [., Z < t~ 15 ~' o 

2) 16Ji':i.§O)~)~~J±l:J:.Qf.':i.:tJ~~·~'HJ:, ii!Jt,;::J:IJ 

Fig.61:~9 J:? fJ~i¥tt~ 'b-:i n';l:90)1")i~ t..,z < t~ 
~ ~\o 

• fl~Jt-J~ttdb~/E.lectrical Characteristic Curves 

5.6 

> 5.2 

~ 4.8 

> 
~ 4.4 

~ 
~ 4.0 
'.'.; 
0. 
0. 
::J 
(/) 3.6 

32 

.. V1N=2V,ms 

I--
r--~ 

-50 -25 0 ~ 50 M 100 

AMBIENTTEMPERATURE: Ta("C) 

0.051-++++-++---l-.._,f-+-++-I++-~ 

10k 20k 50k look 

3) R~~ (28pin) 0)9H1tHMit R25 ,.;1: 20k0 -/J• G 100k 

Q(J)~ltti1"lltA 1" < t~ 15 ~'o 

~O)~lttl*Ti!!ffl97a>t, ii!Jt~J:ijR~~~97a>~tff 

~I) ;1:9 (Fig. 7 ~ffil)o 

0.05 

0.03 

~ 0.02 

" 0 
0.01 

w 
0 z 
~ 
i5 0.005 

"" 0. 

"" 0.003 0 

f = 2kHz 
0.002 

0.00110k 20k 50k 100k 200k 

RESISTANCE : R• ( 0) 

Fig.7 ~*~;iH;ttt:ll::@fi(Vcc=5.0V) ( BA6800AS) 

> 4 

• > 

..J 

~ 3 w 
..J 

~ 
I- 2 
::J 

~ 
0 
CJ 
ii: 

" 
0 

VG~-1 0 Vcc=5V 
VEE=OV r 

1.-1 
5 10 15 

5'i-1tt!fij\; R 1 ( 0) OUTPUT CURRENT : 10 ( rnA) 



* -7 -1' *Jn IC/ICs for Audio Applications 

> 
.; 5 

-' 
~ 4 
UJ 
-' 
I 

"' 'i: 
I
=> a. 
t::; 2 
0 
1-z 
UJ 

~ 
!JJ 

1 

1 Vcc=5V 

VoH-lo VEE=OV 

' 

2 3 5 

OUTPUT CURRENT: 10 (mA) 

8 

Fig.10 'JIJ "J FO-vA:'JL-:±l;IJtEE-:±l:t.ltilMi\'tt 
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'1" - 7' ~ '1" 1'I IC/ICs for Audio Applications BA6803S 

BA6803S 1 s .~ FL m vu l3 t11~-i...-~11;;e -9 t.:'71' '~ 
16-Point Fluorescent Display Tube VU 
Scale Peak Hold Level Meter 

BA6803S l.:t, § 1 j- ~ ·:; '7 l~ib1.i:r.U:: J: ~ 16 F.:\X2ch 

~~ O)FL ~Jfl VU §~0)1\- v.1'\'Jv ;< -11 1''71 J'il'9 o 

~-. ~•An~~fM~. ~•An~-Fl'~~-'7* 

-Jv H~tmt~ 1.,,n,:!:90 

:J:k, ~~aAq0)~1-~~-,~~1.,,. wn$~~• 

FL~H~~l'~~t.::cll.l, 9H;tlt$~f1''1.t< l'~, ::JA 

Hih.ii, ~A~ - A 1t:, ~f~tfitt f ~fj !.,, :!: 9 o 

? 1J ·:; Filin71-7-<-it1? 11;;1f 11a -c9 0 

The BA6803S is a dynamic driving system VU scale 
bar level meter driver for 16-point X 2-ch display FL 

tube. 

·~:& 

1) § 1 j- ~ ·:; '7 ~~~1.i:r.U:: J: IJ, ~ 1 1) / '7 DIP 30pin 

O)mt\:l', 16 #.\, Leh, Reh ~~tfl' ~ ~o 

2)~•An, ~•An~M~!.,,, m~~i~-f~l,,Z 

~'~f.::cll.l 2 ~- F0)~~1fl'~~o 

3) ~•Ana~. -1t'I. 12,~1;1:1:::·-'7*-1" i-:·~fi~ (2fJ>r .. i 
Typ.) f~l,,Z~'~o 

4) ~iJll!aAqO) ~ 1- ~~fi~f~ 1.,, n '~o 

5) §1-t-~~'7~~1.i~O)kcll.l, R~Jfl~~O)~-~ 

nf1J1~ < l'~~o 

6) 1/2 jf!J.Hi1i7'/7'f ~jl 1.,, n'~o 

•Features 

1) They are of dynamic driving system, and employ 
DIP28pin (MF28pin) package, and 16-point, L-ch, R
eh displays are possible. 

2) Usable for both AC and DC inputs, and 2-mode dis
plays are possible because of being provided with 
switching function. 

3) In case of AC input, higher 12 points have peak 
holding function for 2 seconds. 

4) Muting function when power supply in switched on. 
5) Due to the dynamic driving system, power con

sumption for FL tube can be made small. 
6) Built-in 1/2-compression amplifier. 

-~~'1"~~/Dimensions (Unit : mm) 

BA6803S 

28+0.5 

130 _,, 161 

~Ct:~:::::::::~] 
:§ 
+I 
"! " -

•m~ 

"' 1 15 
I 
. 

VTR, CD, A7v;1"7-/v::i-§ 

;1--71 ;1-7'//, tJ7;1-'T 

v«Jv..i<-1l~!M!: 

•Applications 

VTRs, CDs, stereo tape recorders 

10.16±0.3 

~ 1tilitt 
111.4±051 

Audio amplifiers accompaniment music players 
Various level meters 
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~ - 7-'-< ~ J11 IC/ICs for Audio Applications 

e:l'CJ ·;;? ~ 17?7 L\/Block Diagram 

BA6803S 

c: c: I\) 

" ;:r ;:r ;:r 
l> <J l> 
0 "' 0 "' z "'" z 

I 
0 
c: 
0 
:n 

I\) 

" ;:r 

<J 

"' "' "'" I 
0 
c: 
0 
:n 

0 0 "' ... 

z c: 0 ;:r 

0 
0 
z 

0 0 0 
"' Cl ..., 

I\) l> 0 g_ 0 z 
0 0 0 

0 0 
(f) z :::;: 

ozo'.:: 00 
000<00 I\) 

<;" <;" 0 0 0 0 
Ci Ci Cl "' ... "' "' -

•l@Mit:*:'.IE#t/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

•jjj!ll!:E£ Vee 7.0 v 
ff:gt!!I~ pd 600* 1 mW 

lbf'l'~Jfialm Topr -20-70 ·c 
1lH.f~Ji:iBlm Tstg -55-+125 ·c 
:±1:1J~E£ Vee+ VEE 36 v 

•'lmtr.J~ti/Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

IJJ11'1l!:E£iallII Vee 4.5 5.0 5.8 v 

~1~-JS-~tim lo - 17 24 mA -
3Zim.A.:1Jlt:fit R1NAC 175 250 325 Q 1,3pin 

iili:im.A.:1Jtit:fit R1NDC 7 10 13 kQ -

~tifi~i.11ltt lose 1.7 2.0 2.3 kHz C=0.015µ F, R=30k0 

l::'-7*-Jv ~-~rai Thold - 2 - s fosc=2kHz 

:±1:1J-T.::i.-7-1if17Jv Duty - 1/8 - - fosc=2kHz 

'j IJ ·:; f'"[J- [/r(JL-:±1:1J VGL - 0.4 0.8 v IG=5mA 

•a:: 
'jl) ·:; ~-:±1:1J'J-7'ili:JM IG leak - - 10 µA Vcc=5V 

ftDHIR 

BA6803S 

I 

Test 
Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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* -7-< * 1R IC/ICs for Audio Applications 

•'l~tr.J~tt/Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test 
Circuit 

-tz·~t".><:..-1--J\-fv«Jv:±l VoH 3.7 4.0 - v lo=2mA Fig.1 

1J~EE 

-tz•'.f.></ Htl1J 1J-7~EE lo1eak - - 10 µA VEE=-31V Fig.1 

.Ahl}]~:::\ v ., ~ 3 '" i-:· VrH 2.2 2.5 2.8 v Fig.1 

R1N=1.5kQ Fig.1 

3'<'.iilirn!\lt V1NAC 250 400 630 mV 3'<'.iili::i //\v- i-. v«Jv 100) ON 
1.,-A;"Jj, 

'/ IJ ·:; FlUl*lilh~iili IGM 5 - - mA VoL=0.8V Fig.1 

-t?7 .>( / J..lUl*lilh~iili loM 2 - - mA VoH=3.7V Fig.1 
----

3'<'.m&::i:..-1\v- i-. v«Jv 16 Vc16AC 9.0 10 12 dB 12pin:±l 1J Fig.1 

3'lm&::i:..-1'v- J..v""'" 15 Vc15AC 7.0 8 9 dB 13pin:±l1J Fig.1 

3'lm&::i:..-1tv- i-.v""'" 14 Vc14AC 5.0 6 7.0 dB 14pin:±l1J Fig.1 

3'lm&::i:..-1'v- i-. v""'" 13 Vc13AC 3.0 4 5.0 dB 15pin:±l1J Fig.1 

3'<'.m&::i//\v- i-.v""'" 12 Vc12AC 1.0 2 3.0 dB 16pin:±l1J Fig.1 

3'<'.m&::i//\v- i-. v""'" 11 Vc11Ac - 0 - dB 17pin:±l 1J Fig.1 

3'lm&::i:..-1'v- i-. v""'" 10 Vc10AC -3.0 -2 -1.0 dB 18pin:±l1J Fig.1 

3'<'.m&::i//\v- J..vA;/v9 Vc9AC -5.0 -4 -3.0 dB 19pin:±l1J Fig.1 

xm&::i:..-1\v- J..vA;/v8 VcsAC -7.0 -6 -5.0 dB 21pin:±l1J Fig.1 

xm&::i:..-1\v- J..v""'" 7 Ve? AC -9.0 -8 -7.0 dB 22pin:±l1J Fig.1 

3'lm&::i:..-1tv- J..vA;/v6 Vc6AC -13 -11 -9.0 dB 23pin:±l1J Fig.1 

xm&:::i:..-1tv- J..v""'"5 VcsAC -17.5 -15 -13 dB 24pin:±l1J Fig.1 

3'<'.m&:::i//\v- J..vA;/v4 VC4AC -22.5 -20 -17.5 dB 25pin:±l 1J Fig.1 

xm&:::i:..-1tv- i-.v""'"3 VC3AC -27 -25 -22.5 dB 26pin:±l 1J Fig.1 

xiili:::i//\v- J..vA;/v2 Vc2Ac -34 -30 -27 dB 27pin:±l1J Fig.1 

3'lm&:::i:..-1'v- 1'v""'"1 Vc1Ac -50 -40 -34 dB 28pin:±l1J Fig.1 

iili:iili:::i//\v- J..vA;/v16 Vc16DC 2.84 3.18 3.52 v 12pin:±l1J Fig.1 

iili:iili::J//\v- i-. v«Jv 15 Vc15DC 2.55 2.87 3.19 v 13pin:±l1J Fig.1 

iili:m&:::i:..-/\v- J..v«Jv 14 Vc14DC 2.27 2.55 2.83 v 14pin:±l 1J Fig.1 

iili:illi:::i:..-/\v-1'v""'"13 Vc13DC 1.98 2.26 2.52 v 15pin:±l 1J Fig.1 

iili:iili:::i//\v- J..v«Jv 12 Vc12oc 1.79 2.03 2.27 v 16pin:±l1J Fig.1 

iili:m&:::i:..-/\v- J..v«1i..11 Vct1DC 1.56 1.82 2.08 v 17pin:±l 1J Fig.1 

iili:m&:::i:..-/\v- J..v«Jv 10 Vc10DC 1.31 1.64 1.97 v 18pin:±l1J Fig.1 

iili:m&:::i:..-/\v- i-. v«Jv9 Vc9DC 1.15 1.49 1.83 v 19pin:±l 1J Fig.1 

iili:iili:::i//\v- J..v«JL-8 Vcsoc 1.00 1.33 1.66 v 21 pin:±l1J Fig.1 

iili:m&:::i:..-1tv-1'v""'"7 Vcmc 0.95 1.19 1.43 v 22pin:±l1J Fig.1 

iili:iili:::i:..-1tv- J..vA;/v6 Vc6DC 0.80 1.03 1.26 v 23pin:±l1J Fig.1 

iili:m&:::i:..-/\v- J..v«Jv5 VcsDC 0.60 0.82 1.02 v 24pin:±l1J Fig.1 

iili:iili::J//\v- J..v«JL-4 VC4DC 0.45 0.63 0.81 .v 25pin:±l1J Fig.1 

iili:iili:::i//\v- J..v«JL-3 Vc3DC 0.33 0.48 0.63 v 26pin:±l1J Fig.1 

iili:il!f :::i //\v- i-. v«Jv 2 Vcwc 0.25 0.37 0.49 v 27pin:±l1J Fig.1 

iili:il!f :::i //\v- i-. v«Ji.. 1 Verne 0.10 0.20 0.30 v 28pin:±l 1J Fig.1 

)1(1) xiJIE:::i;.,1ti.-- ~v"<"Jv(l)!;!!il\I!, OdB.~~filll!lt,td£'(7)filiC'9o 

(2) ~iJIE:::i;.,1~1.--H .. "<.lvC', Vc(n)oc(Max.)>Vccn+noc(Min.ll:t.l:·::»n':l:Tlf, nllHl:lfOFF(l)I:~ (n+1) iHHfON"t{> 
;: I: li.JO'J:I: ii h,o 
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* - -T-< '1' 111 IC/ICs for Audio Applications 

•ill~~IEll&~/Test Circuit 

oh1 AO IN 
oh2AO IN 

llE 3k !H..(J:.OJ VR 

Fig.1 

• lti.IDiff/ Application Example 

R,,R, = 47k0 SIGNAL METER OUTPUT 
O,.O, = 22µ F (from TUNER) 

Fig.2 

ftDNIR 

R8 -R 25 100k0 

ii. FL~Olt:-:S>~j!Jll;I; 
'/iil!il,c;!l,IJ;j:"j" 

BA6803S 

I 

1305 



* -7 ;( * 1'I IC/ICs for Audio Applications BA6803S 

•l:IJfl:altlJ.I 
(1) .A 1:J$ 

BA6803S (J).i\.1:J It, 1, 3pin tJ"'.'it:)litf~~m. 6, ?pin fJ~·iill 

mff~~ffl"f9o .: tt 6(J).i\.1:J(J)-f;l)~;t Ii Spin "ffr~\ 

"H" v r{Jv(J) C: ~ 1, 3pin ('.'it:mE) fJ"~:tR ~ tt :I: 9 o l.d.:: 

fJ"-:JT, #UHf', 1, 3pin ':lt::t-71 ::t~a~~. 6, ?pin 

': IH:. .:i. -f-fJ' 6 (J) ~ ?f-Jv ;< - :$! ili:tJ (mimE~fEl ~.A 

1:J [., l S tt ';;!'.', 8pin ~ -f;l)~ jt {>;: C ': J: IJ 1 -:>(J)~jf-~ 

~::t-7"1::tv-"''Jv;<-:$1C:, ~"if-Jv;<-:$l(J)2-:>(J) 

1;}) ~ ~ ~it{>.: C: fJ~·"f ~:I: 9 o 1, 3 pin '.'it:)lit.i\. 1:JtI.H1rn 
250 Q (Typ.) C: 1ft~' (J) "f, mt?IH:il k Q (J)-*i:®:AE:ttHit 

(VR1, VR2) ~fltvcL,, .:ttt:J:-:JT~JUJiil!l, ch1, ch2 

(J)1'\7 ;..- .A~Jiil!lH'J-:J T < tc.· ~ ~ 'o 

(2) l::"-?*-Jv i-· 

BA6803S It, '.'it:)lit.i\.1:Jlli\'l:Ji'l::kf~~v«Jv~-'.AE:Pifrai* 

-Jv i-· t.,~jf-9 {>I::°-? *-Jv F.fifig~:ff t., n' :i: 9 o 

I::°-?* -Jv F"f ~ {> v«Jv ';:J: :::i ;,- '" v - t- v -"''Jv s ti• 
6 16:l:"f(J)12,'i':\"f9o l:::°-?*-Jv l''Pifrai,t, ~~li!il 

)Jiti! 2kHz (J) C: ~ 2 f11ra9 (Typ.) "f ilb •J, ~~li!il5Jitil(J)fji 

':J:-:J T~t>IJ :1:9 o 

mi)lit.A:tJlli\'t:~l:::°-?*-~F-tlE~ilb~:l:it~o 

(3) "i 1J ") l''ili:tJ 

10, 11 pin (J)? I) "J Fili 1:J l;:J: NPN I- 7 / V'.~ :$! (J) ::t- 7° 

/ :::i v? :$z 1f~~ C: f.i: ~ Ts I J , ~JJ. l;:J: Active-Low ( ~jf

~ ~ R.\!tr9 {> C: ~ l;:l: "L" v -"''Jv(J) ili 1:J C: 7J: {>) C: 7J: -:J T 

~' :!: 9 o t., t::. fJf-:J T ~jf-~ ~ ~Hb ~it{> ~.g-l;:J:litffllEl~I: 

jf-9J:?,:PNP l-7/V.A:$1 (Q1,Q2) ~'7H-tttl.,Tf:f 

ffl l.,:1:9 (Fig. 3~Hl0o 

29 

-VEE 

Fig.3 

(4) iz? ;< / t-ili1:J$ 

12pin tJ>6 28pin (J)iz? ;< / 1-ili:tJl;:l:, PNP 1-7/V'.A 

:$l(J):;t-//:::iv?:$z1f~~"f9o "i 1J ·:; FfJ" "L" vr<Jv 

(J) C: ~ ch1 ( 1, 6pin) (J) v -"''Jv tJfili 1:J ~ tt, ? 1) ·:; F 2 

fJ~· "L" v-"''Jv(J) C: ~ ch2 (3,7) pin (J) v-"''JvfJfili:tJ ~ tt 

:1:9 (Fig. 4) ~~o 

29 

-VEE 

Fig.4 

(5) "} 1)·:; "" iz?;</i-ili1:J:$112:/"i7--'r-l-? 1J·:; 
I'', iz ~7' ;< / I- ili 1:J (J) :$11 2: /? 7- i' - I- ';:J: Fig. 5 (J) J: 

? t: 7J: 1):1: 9 0 

(6) 7':$1 ·:; '7 :$111' (::: v I) -.A":$l 11' 

3'.t:mE.A1:Jf~~t:M9{>ili1:J(J)lit~1'!W, 2, 4pin (J) R1, C3 

(ch1), R2, C4 (ch2) "Z:'*:AE:~tt:l:9o R1=47k0, C3 

=22 µ F (J) C: ~'7 :$1 ·:;? :$111' 'H'Hms, v 1) -.A":$l 11' 

li*11s "f9 (ch2 BIRl~~)o 

7':$1·:;?911': 1!Ifi.i\.1:JfJ> 6.A:tJ 2.6Vrms ~1!Jf<.A:tJ': 

[., t::. (::: ~, 2, 4pin fJ" 1V tJ> 6 2.5V t: 

_t~ 9 {>Pifra9o 

v 1) - :A 9 11' : .A 1:J 2.6Vrms ~ 1!Ifi.A 1:J 1: [., f::. C: ~, 

2,4pin fJf 2.5V tJ> 6 1 V t: 1'~9 {>Pit 

ra9o 

(7) ~~li!il5&:il 

30pin (J) R2s. Cs ': J: •J ~~li!iJ)Jiti! ~ ~li:AE: [.,:I: 9 o ~~li!il 

5&'.il fosc C: ? 1J ·:; Fili:tJli!iJM TC: l;:J:;.,X(J)~f*fJ~'PX;IJ1i:'5 

:1:9o 

T (ms) = 16/fosc (kHz) 

1306 RDNIR 



'1"-7'-< * lft IC/ICs for Audio Applications BA6803S 

• 91' ~ /?7 .. v- t-

BA6803S ( ~:ji~)Jt~ 2kHz O)~) 

7' 'J ., t' 1(ch1) H--i-J LJ L I 
11 ms: 

T 

H 
L 

Fig.5 (a) 

•9i-fttt$~0)fill,qij (llJf'l:fill.IJ.IJ#!!ff) 
C1, C2; )..1J ti·:; 7 1J ;.r'.f :::i / 7/-ft o 

H 

7''! '/ t'2(ch2) 

L 

H 
-\!7';1/l-0,-0,. 

L 

VR1, VR2; 3l5nt~fl:~ifl:, J\ 7 / 7-IDilifl:, 3k O:fifl: ~tit~ 

L.,t9o 

C3, R1, C4, R2; 3l5ntJ..1J1~~t:M9~t:l:l1JO)Jit1§:ttH~ 

:IE: I_,* 9 o :;i;:1Wf Ii 7' 9 ·:;? 911-ffi-::J 4ms, v 'J -;l,"$11 

1-f.J 1s -C9 o 

R3; )..1Jt;TJ~*-~T- (Spin) O)"/JL-7' ·:; 7t!!Ji'i:o 
Rs, R1; ? 1J ·:; i'''J-?~5nt (IGleak) /'\'7,)'fH!f1.ito 

IG1eakX Rs( R7) < 0.6V t iJ: ~ J:? t:~~JE: I_,* 9 o 

R4, R5; Q1,Q2 -"'-7.J\1' 7' :At!f1.it 

-"(-7.~5nt Is ;lf5nt:h·MMtli, Vcc=5V, VF=0.6Vt I_, 

_&_ < 5-0.6 =7 
Rs 0.6 ·3 

( ) . 5-0.6 0.6 
18 mA """ R4(kQ) - R5(kQ) 

FL ~O)? IJ ·:; i''~5nt 
Is> hFE 

tf.J:~J:?I: R4, Rs(R5, R1)~~~JE:L,t9o 

01. 02; ? 1J ·:; Ft:l:l1J&~ 1-7/"S/7.9 

Vern> Vee+ VEE 0) tO) ~{ieffl VC < tf. ~~'a 
Ra - R25; FL ~ ~ 1~-'.lT ~ -tt iJ: ~' t ~, i! 7'.i< / I-, 7' 1) 

·:; 1-·1:~1\ 1' 7' 7. ~ tJ•tt ~ f;: /;1)0)1!f11i:-C9 o 

:;i;:1'H.t-JIN'.9{] t;i:~.g.-c9 tJf, FL ~O)~i'fttt: J: ""J Tt!f1.itii0 

~JRJE'.9 ~~,~;IJ~'&l IJ * 9 o 

C5, R2s; ~:fi~i.Jt~ ( tosc) ~:IE: 

C5li, ~J~Hi'fttO)~~ 'tO)~fieJf.19 ~;: t ~tit~!_, t 9 a 

I I Bms 

I u I 

4ms I I Bms 

ch 1 ch 1 

Fig.5 (b) 

• iie.EILJ:O)j:U~ 

1) OdB #,..0))..1J vl'\'JL-, ch1, ch2 O)J\7 "J :t-~!flli, 

1 pin, 3pin 0) VR1, VR2 -C~ifl I_, T < tf. ~ ~ 'o 

2) 16 #...El 0) ~)mi~)± t: J: ~ Ji~JH&W Ii, jgfl: t: J: IJ 

Fig.6 t:lf-;9 J:? ~~~tt ~ t ""J T ~' * 90)-C)i~ !_, T < tC. 

~ ~ 'o 
3) ~:fin (30pin) 0)9J.i,Htt!f1.it R25 l;t 20kO tJ• G 1ook 

Q O)~IHJ-CJR/i, -C ( fC,' ~ ~ 'o ;: O)~IHJ9~ l'{leJf.19 ~ C, ~ 

fl:I: J: I) ~:fi1~.iJ: 9 ~;: t ;If&> I)* 9 (Fig. 7 ~~)o 

RDNm 1307 
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'1"-7' '1 '1" JR IC/ICs for Audio Applications 

• 'l~B<J~ttdlr~/Electrical Characteristic Curves 

5.6 

5.2 

4.8 
>" 

~ 4.4 
;:: 
_J 

~ 4.0 
>
_J 
0.. 

~ 3.6 
Cf) 

3.2 

V1N=2Vrms 

r--....... 
r--t--

-50 -25 0 25 50 75 100 

> 5 
_J 
w 
Gi 4 
_J 

I 

" I 3 
1-
:::i 

~ 
:J 2 
0 
1-z 
w 
::;; 

" w 
Cf) 

1 

00 

AMBIENT TEMPERATURE: Ta (°C) 

1 Vcc=5V 

VoH-fo VEE=OV 

' 
2 3 4 5 6 7 8 

BA6803S 

AREA FOR USE 

0.001 !--,1 o"'"k--:020*°'k _ _.._~5.:o;;:k~41~oo"'k:---;;;200 k 

RESISTANCE R,. (0) 

Fig.7 ~~ff~H·Ht'.lE:J(1i(Vcc=5.0V) 

5 

1 

0 
0 

VGL-fG Vcc=5V 
VEE=OV 

l 

+.-"IJ 

5 10 15 

OUTPUT CURRENT 10 (mA) OUTPUT CURRENT 10 (mA) 

1308 RDNm 



:t-7 ~ :t JO IC/ICs for Audio Applications 

1/2jiJ±MY// BA6138 
Square-Law Compression Amplifier 

BM1~U, ~/*-*/~.A7v;f, 7-77Y~~~ 

v"'J" ;e - 51 mt vrim~ l..t.:112*1H11iJ";.... 7<:'"9 o 

~\, \ IJ.::. J" IJ 7 1' ~ t?1/2*J±inJ";,.7 ~ 2 'fmi;';Jil [, l 
S IJ, ~ .i -71' / ?ffl~yifff tffl;li ~ti l S IJ, ~)!ll 

ON, OFFa~~M~ff~jji.:rr~tTo 

The BA6138 is a monolithic 1 /2-square compression 
amplifier IC developed as level meters of such products 
as component stereos and tape decks. 

•!If.ft 
1) ~\, \ IJ.::. J" IJ 7 1' ~ t ?1 /2*J±inJ" /7ff 2-(00i;';lit ~ 

ti ""(\,\.Qo 

2i7--11/*J"r .. i~1{7;.....A1f~<. ?a.A ~-?t~t..:-

3) ~ .i -71 /?ffl~~-Tffffl~ ~ti""( S IJ, ~)l:ON, 

OFF~~M~ff~jj <:' N> .Q o 

4) 'iiil:il[J±i.: J: .Q~IJJff~ f.t\, 'o 
5) *--~)!lli.:J:? "t~ffl<:' ~ Qo 

•Features 
1) Two built-in high-linearity square-law compression 

amplifiers. 

• M-~'1"$i!m/Dimensions (Unit : mm) 

~o 
oO +I 
d ~ 

+I '° 
~ "' 

~ 
+I 
~ 

•m~ 

22.o:':g2 

2.0 R1.0 

7-77·:1~. ~;,.*-*;,. ~.A7v;t, 

~~7 ::J;t:h-tz ·:; ~~v"'Ji.-..i<-51 

• Applications 

Tape deck level meters 
Component stereo level meters 

BA6138 

2) Good uniformity between channels and low crosstalk 
level. 

3) A muting pin has been provided to prevent abnormal 
High-quality radio cassette tape recorder level meters 

operation when power is switched on and off. 
4) Good stability with respect to supply voltage varia

tions. 
5) Operates on a single power supply. 

• 7a y? 11" 17-?7.L./Block Diagram 

OUT, OUT, DET, 

naHrn 1309 
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~-7' 1' ~ .m IC/ICs for Audio Applications 

• f@Mil:*'.lE*&/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits 

ili.!llilJ± Vee 18 

ff~fft:!I<: pd 400* 

lbf'Fi.i.lfial!I Topr -20-75 

flHf:i.i.lfial!I Tstg -50-125 

• :tlt~ltlfF;ld4:/Recommended Operating Condition (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 8.5 16 v 

• ••~iMtt/Electrical Characteristics (Ta=25°C, Vee =12V) 

Parameter Symbol Min. Typ. Max. Unit 

lllf~~~-mt la - 5 10 mA 

l!lf~~P\l tl:l 1J ill± Voa - 30 100 mV 

.A1Jltl'i'i: R1N 1.5 2.4 3.2 kQ 

A*.A1Jilmt l1N Max. - - 2 mA 

A*tl:l1Ji!tJ± Vo Max. 4.0 4.6 - v 
t1:11J•EE Vo 1.0 t.25 1.5 v 
70.A 1--7 CT - 60 - dB 

7"1'/:7-Mllltl:l1J111B! b. Vo - 0 ±120 mV 

tl:l1JltEE ') = 7' ') 7 1 b.V/b. I 720 800 880 mV 

• iJllJ'.lEIBli&lilJ/Test Circuit 

4 

6 

4.7 R 
R, + µF 2 e, R, 

330k!l + 4.?µF 10k!l e, 

Fig.1 

1310 naNrn 

BA6138 

Unit 

v 

mW 

'C 

'C 

Conditions Test Circuit 

l1N=O µA Fig.1 

l1N=OµA Fig.1 

f=1kHz Fig.1 

- Fig.1 

- Fig.1 

l1N =100µA Fig.1 

f=1kHz Fig.1 

l1N =100µA Fig.1 

l1N =10-100µA Fig.1 

v,, 

S 1 : '$. ::i.. - 7 1 / 1" A. -( "J 7- ii'*'ll!U'.li::PiiOFF 

S 2 : 1. DCll!U'.lE 

2. ACll!U'.lE 

GND 



~-7--r ~Jn IC/ICs for Audio Applications BA6138 

R1C3, R2C4 
Z:Q)HiJ:lE:~I: J: IJ' IJ jJJ\1) - $11 b.tf)~:lE: ~:.ti T ~ \ * 

9o 
Jitfflf?IJQ) R 1 = R 2=330k Q 

C3=C4=4.7 µF('lj: 1J 1J 1~ 'J - $11b.'j:~1 sC'9 o 

~s. c~ ~u. •~ffl~/~/~t~-rt~m~-r 

~'*9 0 

7' $1 ·y ~ $11 b. ,j:, IC1J!IJ(7)1t;~~g:tJ t, C3, C4(7)1ili 1:~1* 

~t9t.f, JitfflmC',j:, ~1mst~-::iT~'*9o 

~ .:i-71' /1'ffl~f- 1pin 

1pinf"H"1:9.Q Z: tl:J: IJ, ~ .:i -71' /1'~ :.h.t9 o 

;<.v·y-;.,3;i, FCJ3:1j:~1.5V(2VFJ t~-::in't9o 

• J(;JJ.l~J/ Application Example 

.----------Voe 

c, + 4 

4.7 µF 

R, 
10k0 

R, 
330k0 

R, 
10k0 

Z: Q)~f-f f~ffl ~ ~~ ':tJj-@I ,j:,OPEN, )(.'j: GNDI: ~TS 

~'T < tC.~~'o 
~s. Z:Q)~f-,j:, -1ov:tillt C'C'9 ta~f:i'L Hnnn 
~it~Z:ttC'8t9o 

R3, R4 

J 
w 
C!l 

BA6138(7) a f.H.lHJL C' 9 o Z: Q)tffm f ti~ 1: 11!; < 9 :.ti ';f, 
IJ jJJ\1) -$11 J.,.fJf~j < ~ l)J~7'/ ::\'-t~ < ~-::> T 8 * 

9o 
Jitfflf?tlC',j:3.3kQ~JltC'C'9 0 ~S, IJ jJJ\IJ -$11 b. 

fJi'~:lE: ~ :.11.f.::tJj-@;, R1= R2f1J' ~ <, C3= C4f* 8 < 9 

~z:t~J:ij, aMatt&t<9~Z:tWC'8t9o 

10 
Vee 12V 

5 
~ 

./ vY 
1 

2 

~ 0.5 

f-lk_'.t( 
y _j 

~ 
f- 02 
::i 

GND ~ 
::i 0.1 
0 

v,' f =20kHz 

Fig.2 

• J(;JJ.l IBli&~JQ)mtlJ.I 
Fig.2,:;if- U:Jitffl!Blllftlj:, BA6138C', :::t-7'1' :::t1§~f, 

1n*~ff~~~DCW:tJt~T. ~. ~~R~~it~Jit 

ffllBlllttC'9 0 

R3, R4(7) w :tJ~a: f' 1) .::. 7' El {i(l) v"'\')v ;( - $1 ffl IC, 

(12~ -16~, LED, FL I'" 71 7· v -"·;i, /. - $! IC) (7) A. :tJ 

~a: t 9~z:t1: J: •J, fJ11Jl(7)~~' v-""Jv .i< - $1 f f'l=fiX9 

~ z: t ff<:' 8 * 9 0 

Flg.2~:if-~~Jitffl@llftC'Q)J...:tJ~ff. W:tJ~ffQ)~-f 

Fig.31:;if- ~ t 9 o 

0.05 

• 0.005 O.Q1 0.02 0.05 0.1 0.2 0.5 1 2 5 

INPUT VOLTAGE: V,, (mV,.,) 

A.Mitt 
Jitffl@Jl~f?1J c· tj:, A. 1J1§~ tJ'f3VrmsJ.-:.lJ:. 1:~ :.tL';fW:tJ~ff 

'HfilfO ~ * 9 fJi, A :tJylfj-=fl:tffVLR IN f ~ 1) - .A'l:A. :.ti~ 

z: t 1: J: IJ 'A.:tJ-W:tJ~ff~f* f~ 7 I-~ it~ z: t fJi'C' 

8;J':9o 

~ s' ~ ~' IJ .::. 7' IJ 7 1' C' f~ffl ~ :.ti ~ (7) 1: 'j:' 3k Q * 

C' tJfil~ C' 9 0 

RDNln 1311 
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~ -:r· 1' ~ .m IC/ICs for Audio Applications BA6138 

• if-it;< - ? "O)JiOJD 

BA6138';J:, it:rt;< - 51 i;:: t~fflT .Q Z: c tfT: ~*To 

4 2 it:rt ..)( - 51 O)ij]-@;, ~:fo.ij!.Hitc l.,l'f~< f.J:IJ*TO)T:, 

R,. 6 8 
R1=R2~1Jq~ <, C3=C4~*~ < l.,fdf~T:, IJ iJJ~ 1)-

R, 
51-( .L.. ~ ~~ (., l < t.: ~ ~' 0 

R,: A.::l:Jt!!JJi; 

Fig.4 

Vee 

01+ 4 

4.7µ 

02+ 6 

4.7 µ 

"-' 

GND 
100k0 10µF 

Fig.5 
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BA335 :;J"-7-< :;f" [., ~Jlrt? /if 
Audio Level Sensor 

BA335 ti, :;f - 7 1 :;f 1j\'f~~ttfit;, I:: .A 7 IJ 'l .A ::J > r< 
v-11, 1'"7-11~0) 3?0)7'1J ·;i ?l!' .. ~~tL.Qi?/if7' 

/:1\!'T 0 SIP 9pinl::~ci.; ~ tL "{ ,8 IJ' 7-:1v ::J- ~Cl) 

END~l±I. 7-::tdtlrai~1:1:11::;; (., "{\,'*T 0 

The BA335 is a monolithic sensor amplifier IC consisting 
of an audio small signal amplifier, hysteresis comparator 
and driver in a single package. 

·~-& 
1) 'ilili~JHtlbiA!ll~til::M vr~:iE:t.i: 1:: .A 7 •J 'l.A t 

'b? ::J / H v -'-11 ~-0 

2) ::J-1;i,jif.iffll:::ft*600mA1'7-1:tiiJn~t.i:i-7 / V'.A 

11, ~ -f :t- l'"~Jilo 

3) 9HtttCRt::J::iJ E!El:lt.i:~r .. i~ttt?< .Q;:::. tffl!''!!.Qo 

• Jlllt 
7-/END~l:l:I 

7-::t11t1r.ll~1±1 

• *mviili181/Dimensions (Unit : mm) 

22.0:!:8" 

--lL 
0.3 

•Features 

1) A built-in comparator is used which provides stable 
hysteresis with respect to supply voltage temperature 
variations. 

2) A transistor and diode output is provided which is cap
able of driving inductive loads up to a maximum of 
600mA. 

3) Time delay may be freely adjusted by means of an 
external RC circuit. 

• Applications 

Tape END detection 
Tape program detection 

RDHIR 1313 
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~ -7 -f ~ lfi IC/ICs for Audio Applications 

• ~$1EJ§#blt~/Circuit Diagram 

• t@M:lt*~~/ Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits 

•i.!ii•EE Vee 15 

ffgti~ pd 500* 

lb1'Filllllallll Topr -20-75 

1lU.fi.!Jllallll Tstg -50-125 

• ••~Mii/Electrical Characteristics (Ta=25°C, Yee =9.0V) 

Parameter Symbol Min. Typ. 

11\Ha~~'.llUlll lo - 6 

l:l:l:t.J Tr 1)-'J•llll I L1 - -

l:l:l:t.J Di IJ-'Jt)lll I L2 - -

l±l:t.J Tr ~~tEE VeE(sat) - 1.5 

l±l :t.J Di li1:itRltEEl!l T VF - 1.5 

A.:t.Jl~UJl:l:l:t.JOFFv-"JL- V1N -43 -50 

:::i ;.,1~v-90Nv-"JL- VTH1 3.0 3.5 

:::i ;.,1~v-90FFv-"JL- VTH2 1.8 2.2 

Spin /\1 v-"IL- Vps 0.45 0.55 

• t11it~Mtt1111d/Electrical Characteristic Curves 

1314 

uJ g 
0 
8 
w 
" ;'! 
c5 
> 
0: 
w 
>
t:: 
:::;: 
w 

::: 
0: ::: 
C,) 
w 
_J 

8 

1 

L 

200 400 600 BOO 1000 

COLLECTOR CURRENT : le {mA) 

Max. 

1.3 

100 

100 

2.0 

2.0 

-54 

4.0 

2.6 

-

ftDHrn 

BA335 

Unit 

v 

mW 

·c 
·c 

Unit Conditions Test Circuit 

mA - Fig.5 

µA - Fig.5 

µA - Fig.5 

v le =600mA Fig.5 

v IF =600mA Fig.5 

dBm f=1kHz Fig.5 

v - Fig.5 

v - Fig.5 

v - Fig.5 

~ 
> 
LL 
> 

t\J 3 l----+--+-+--+----'--4----+--I---+-~ 
;'! 
_J 

~ 
~ 21---+--+-+--+---1--+--+-t---+---i 

~ i-H 
~ ~ 
~ 1f--..i-"""'l''--+--+---j-+--+-l---+---I 
§ 

20C 400 600 800 1000 

DIODE FOWARD CURRENT IFimAI 
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20 

E' 
14 'l! 

'i 
12 > .. 

UJ 
0 

10 <( 

':< 
.... 
...J 

5 0 
-20 > 

!] .... 
::> 
a. 
;!: 

-40 

SUPPLY VOLTAGE: Vee (VI 

• i'llE'.1811&181/Test Circuit 

(j) £r ~-li----<>--tp 
rrl~ 

Fig.5 

S1 S2 S3 S4 Ss 

lcc1 2 1 Open 3 1 mA llil:lE 

I L1 2 4 Short 3 2 7pin MA jlg:JE 

I L2 2 4 Short 2 4 6pin MA ilU:lE 

Vce(satl 2 3 Short 3 3 6pin V illJ:lE 

VF 2 4 Short 1 3 6pin V ill:lE 

V1N 1 1 Short 3 1 V.V ill:JE6pin&ti~ 

V--+H1 2 2 Short 3 1 2pin V ill:JE6pin&ti~ 

V--+H2 2 2 Short 3 1 2pin V ill:JE6pin&ti~ 

Vpa 2 4 Short 3 1 Bpin V illJ:lE 

RDHfR 

BA335 

Wt----+---+----tt---+---+----t~-+---+----t--< 

-Wl---t---+---jf---t---+---jl---t----t---j---1 

-40 >----+---+----tt---+---+----tt---+---+----tr---1 

-~~~~~~~~___,~~~___,~ 

10 100 lk 10k 100k IOOOk 

FREQUENCY · f (Hz) 
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:1"-7' 1' :1- JlJ IC/ICs for Audio Applications 

fa=60 Cl-:.tT 

>z 

600 

~ 
Vtt·=9.0V 

~ w 400 
a: 
a: 
::> f'., 
" a: 
2 
~ 200 
_J 
_J 

0 

" 

• *fttt$~(J)mtllJ.I 

40 so 100 

DUTY CYCLE: (%1 

C1 : )..tJtJ "J /1) ;....?:::i /j'/-ij 

1-2.2 IJF~fft~ l., * 9 o 

C2: 3'Emtl~1 l~.A::J/j-'/-if 

0.1-0.47 IJF~fft~ l., *9 o 

R1, C3: Time Delay~'.JE.lf.lt!Hi'i::::i /7/-lf 

R2, C4 : IJ ·;; :1 Jv, 7 1Jv51 m~tit. :::J / j-'/-ij 

Vp • ON OFF 
GND 1-_-_ -------------------'- - - - - - - -- - -

Vp. 
Low High 

GND-~-----'-------------

-60 -50 -40 
V1N [dBm] 

Fig.8 

-30 

Fig.8t:1F;9 J:? t:)..1:J:lfit-.J-45dBmt:t.i: 9 C:Vps, V pa:/f 

{ ti-fti.&!Ji l., ;!: 9 o Z. (!) C: i! Vpat;:t:ifit~NPN1M~~ Tr:a: 

F71"7"1"i!9 J:? t:~~~t ~ti Tl.'* 9 o * f.::Vps(;:l:ON 

aiJ~:k600mA* c<o:>~mtP.&~ '~Ji. :ff!jHJ~1"9 (t.:: t=. t., 7' .:i. 

- 7 1 -if 1 '7 Jv(J)~ t: J: 9 )0 f.i: s)l~ON t;:t: 3f.P~J~1"~ 

.lf.IL,T<t:.·~~'o 

BA335 

Fig.7 

-I 

Fig.9 

1::: .A7 IJ ~.A:::i ;....m,,-51 :a:~m t.,t.::aiJr .. i~tit;:t::.j.:o:>J:? 

t: f.i: I)* 9 0 )..:1Jf~~:lf-45dBmJ..~.LJ:.)..-::i T ~ 'f.::t\:fm:IJ> 

G f.i: < f.i: 9 C: 2pint:~~ ~ti T ~' 9 CRt: J: IJ 2pin(f)~"fli 

t;:!:l'IJ~lll.l*t"o { l.,"(l:::.A7~J ~.A:::J/Hl/-510).1.il:~ 

*1"(J)-~Y511A-T1v1C:f.i:ij*9o 

t.i: s, CR)~'.JE(J)i!rf. R (;:!:, 100-500k Q (J)fjft :1Jfi@~1"9 0 
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*-7 1' * J¥.I IC/ICs for Audio Applications BA337 

BA337 :t- ~ 1)/~-~:::J:..:- ~[J-7 

Auto-Reverse Controller 

BA337 l;I:, :h - .7. 7 v ::>.t, :h i! ·:1 I- 7 ·:1 ~ t.l: c 0) ::>.t - 1-

IJ 1~-.7. :::i / HJ-JvlC"Z'T o 'J -Jvl§ltif~~0)1'!1:.t 
~1±11.,, -:lE71' v-<Pifr.ll~';:, 7-:11itiffl1~;i...7.t:±1 

1J"9?!.fl~, IJ-J[,~fjii:j:it;:-...=.,iJ7J[,~f'F-z'j'1fl, Jifi 
fflHJv.7. t Iii 1JT ?>.flfi~t.l: ct :::i /H? I- t.J;SIP 9pinn ':I 

?--V'l:i!Jbbll.'*To *f.:, .A.1JJ7/:1t~ilVn'* 
"90)-z', 'J-;i..ra~c vr;t--;i..;11H·'\'!>S~~••T-0)1±1 

1J v-"Jv-z'O)::J / HJ-JvtfRJ~"Z'T o 

The BA337 is a monolithic IC developed as an auto
reverse controller for car stereo cassette decks. 

•M• 
1J.A.1JY/:1~~•1.,-rs•J, *-;i..•.:r. m~~•• 

-=f0):±11J v-"Jv-z'O)::J /I- r::J-J[,tfRJfi~o 

2) END~l:l:ll!ifrai, 1±11J1~Jv.7.CilHH;tltW•1'~~1!11;: 

~'.lERJ~o 

3) ltJfJ:t~~l.Hel!ltf~1, 'o 
4) l§ll!t~ff1/'t.J:l.\ 0 

•m~ 
7.7-.7.7-v::>.t 
7 V-7.7 i! 

e *~-.j-~(81/Dimenslons (Unit : mm) 

22.o~g-2 

01.0 

JL 
0.3 

llID mJ cm cm IIII Cill cm cm a:DI 

e Features 

1) A built-in input amplifier is used, allowing control of 
the output levels to be made from Hall elements or 
magnetic pickup elements. 

2) The END detection time and output pulse width can 
be set widely by means of an external capacitor. 

3) Wide supply voltage range. 
4) Low power consumptio~. 

e Applications 

Car stereos 
Radio cassette tape recorders 
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;if-7' -f ;if ffl IC/ICs for Audio Applications BA337 

• :ta 'Y ?1f 17"?7.L../Block Diagram 

• ~M•:*::lE:~/Absolute Maximum Ratings {Ta=25°C) 

Parameter Symbol Limits Unit 

tjjj!•~ Vee 18 v 
ff~fft~ Pd 700* 1 mW 

lbf'i'iB/lftllll Topr -20-75 ·c 
1lit:i'~£/lftllll Tstg -55-125 ·c 
i±l:htit lo 200 * 2 mA 

*1 Ta=25°CPJJ:C'~fflTQl,ll.g.~, 1°Cl:-::>~7mWt'.~t;Q 
*2 7'.:i-71'30%0.2s ON 

• 111tf!l4ttt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =13.2V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

lhf'i't~ftllll Vee 4.2 - 16 v - Fig.5 

ftf~-15-~'8)l lo 1.5 2.5 mA 
PAUSE:GND 

Fig.5 -
PROGRAM:OPEN 

.A 1J *11'.iE v ''\JI, VIN 25 50 100 mVP-P f=1kHz, SINE WAVE Fig.5 

EN~tll~r~i TE - 75 - ms CE =1 µF Fig.5 

tll:ht~Jv.At; Tw - 30 - ms Cw=1 µF Fig.5 

"1 v-'XJvtll:h11i:~ VoH 7.0 8.5 - v lour =100mA Fig.5 

i±l:h 1J-'7t)l IL - - 10 µA - Fig.5 

;f--A'~ilff 
VTH1 0.7 1.2 1.8 v - Fig.5 .Av·:; :/ 3 Jv l"t~ 

/CJ 'f 7 L.~'f 
VrH2 0.7 1.2 1.8 v - Fig.5 

.A v ·:; :/ 3 Jv ~·11i;~ 
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~ -7 1' ~ }ij IC/ICs for Audio Applications BA337 

• 11~B'll!M'ttdUl/Electrical Characteristic Curves 

t---+--t-+---+--+--+-+---+-+----lm> 
w 

~ 3.o t--+--t-+--+-+---t-+:::::-i.v-"-+---1 so ~ 
~ I --1---l--I <5 
~ ~ ~> 

3 f.-- ~ 
~ 2.0 40 ~ 

~ ~ m~ 
~ ~ : 
0 1.0 20 ~ 

:;; 
J--+-t---+--t-+---+--+--+-+----llO 

10 12 14 16 18 
SUPPLY VOLTAGE: Vee (V) 

~ Vcc=13.2Vl-+--+-+---+-+--+-+---l 
> 
~ 12 F'=-1-""""l--+--+-+--+-+--+-t---l 

" ~ 
~ ~ 
~81--+-+--+--+--I ""'-"t--,..f--"'c+---+--+--+__, 

~ ~ 

0o 40 80 120 160 
OUTPUT CURRENT: lo (mA) 

• iJltiE:181m181/Test Circuit 

C1N R1N 

C• 
lµF 

+ 
9 

Cw 

lµF 't-

B ,iswl 

QE=Cw=lµF 

90 

80 

i 70 

f-T• 1--

Ice 

60 

50 

40 

30 

20 

10 

Tw 1--

8 12 16 
SUPPLY VOLTAGE: Vcc(V) 

Fig.2 END~l±l~r .. nE, tll:1JHJL-~l!iTw 
-ti.Si!tEE!li¥1i 

lOOOawnllnii ±El Vee 1 2" 

mmr 
CN=O.OlµF 

100~ C1N lOµF 
1llln!7 

R1N 4.4 0 CN=QµF 

~- C1N~33µF.-+ TITif++J]][ll+--+-f-++-l+l+l--1+-++i+++i; 

J 1111 Vc,~o.01µF 

10 100 lk lOk 
FREQUENCY: f (Hz) 

1----vcc 

Ro 

c: 
§ 
II 
0 
a: 

33µF 4.4k IN 

CN NOISE FILTER '---..--B-A~3-3_7 ___ _, .~·~,a,"'1 11 
O.OlµF l PAUSE 1 2 PROGRAM 5 GND r r 

VTtil VTH2 
OSOILLO SCOPE 

Fig.5 
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;t-7 1' ;t .m IC/ICs for Audio Applications BA337 

• lbfl:mt!J.El 
BA3370)~*jjjf'J:O) 91 '$. /? 7- -t - H: Fig.61:jf- t., * 

9 o 1J -Jv:lfl!iltiH~.11:. t.,, 1J-Jvfg.J%:W .AtJ~J'.iEv""'Jv 

i:rf 1: :>d:-:i t.:~1;!ii.tJ• S, T E(sHi1:Tw (s) !JiO)J'l'Jv .7. € l:l:\ 

1J~~l.,*9o J!',%'1;J:Z:Z:'('j--/';lfJ:Rtil.,, 1J-JVfg.J% 

;lff!Jrf.A:tJ~tt*9:1f, :17/:.i'-v-.'$..A ~71'':/0)f.:V,; 

7-:1:1.f&ti-tt'f, 1J-Jvfg.J%t.f.A:tJ~nid:1.'t, Mrf, 

TE (s) l:Tw (s) !JiO)J'l'Jv .A€ 1:1:\.:tJ t.,, iJ -Jvf~.\%:1f .AtJ ~ 

(1) 

'!-!Vfi§'} 

121 

/D '/7 b.}-fJ 

;f,-;1,'J-.tJ 

OFF 

OFF 

I 
ON or !OFF 

I 
I 
1 TE Tw 

\" .. , ! .. 
I 
I 

OFF 

I 
I 

OFF 

ITw I TE 
~ --I re--
' I 

!±\ tJ I 

tt.Q * '(', !!Jirca91:mi-;r. € l:l:l:tJ v *9 o 

;f- - .A'SWl;l: ;ij"- " 1) /~- .Atllill€~.ll:. ~it.Qt.: V,)O) t 0) 

'(', ;f--7:SW ON'('IJ-Jvf~.\%0)1f~l:tJ•tJ•bS'fl:l:\:tJ 

l;l:l:l:\*it/vo 

:1Cl? 7 .L.SW!;J: x = .:i. 7' Jvjif'J:'('jl[:fl7- :1€ &ti~ it 

.Qf,:V,;O)tO)'(', .AtJ1~.J%. ;f--7:.A:tJJ; fJ t11$t I,,, :1 

Cl ?7 .L.SW ON'('TvMjO)J'l'Jv.A € l:l:\:tJ [., *9 o 

Tw, TE Tw 

t;;t!. 'v, ;f,-;(SW OFF 

ON OFF 

I 
I 

ON 

I TE , 
1--i 
I 
I 

Fig.6 511 ~ /'f7t'-" 

• ?i-ittt$ifRO)~IJ.Ej 

(1) .A:tJttttit R1N 

J...tJ7';,, /'O)lf 1 ;,,*J:Emttttit.'('9 o R1Nt 1J -Jt-fg.J%i!i. 

1 / t:-1£/ ,AO)~JOCiii t IC(1;}gBO)i!.ttitRNF(:.50kQ) t 

O)J;l:RNF/Zo+R1N'('7' //'If 1/tJf*)E~ft*9 o J...:tJ~J 

JE (...-/'\JvV1Nl;l: z: 0)7' / :11:1:\ 1J tJf/j:$i::J /I~ v -9 0) ::J / 

Hv- I- ~J.I: (:.0.25V) I:~[.,< :>J-::> t.:~1.3: € \. ''- ', 

V1N:.10 (Zo+R1N) (kO) mVp_p 

CIJIJ*'to *f.:, J...1J1/t:0 -1f/.Al;l:R1Nl:~t.,< iJ 

IJ *'to 

(2) A tJ tJ ·;; :1 IJ / ? ::J / T /-If C1N 

1; -Jvfg.\%~ t BA337 t a-~~9 .Qt.: v.; 0) ::J ;,, 7 /-If'(' 

R IN, Zo t C t t: 11£~0) tJ ·;; I- ;ij" 7 f.lilj/JlJifcL (-3dBR,i.) 

€*'.iE l.,*9 0 

f • . 1 
CL=:' 

2irC1N (R 1N+Zo) 
(Hz) 

'('~3tS:tt.:t;9o 

(3).11.7.'71Jv9ffl::J/7/-!f CN' 

~~0)1~Jv .7.f:U 1 .:;(t: J; .Q ~jjjf'J: € ~ <' t.: v.; 0) t O)'(' 

'to Z'.O)::J/T/-lf'('~~~9d*J:E~:t't..Q~V,J, ~~ 

tJ ·;; I- :iJ" 7 f.lilj/JlJifcH (-3dBR,i.) 1;1: 1; - Jvfg.J%0)~~f.lilj/Jl 

JXJ: •J t~ < ~J:E vr s < u,~tJfil1> •J *9 o 

f = . 10 (H ) 
CH • CN (µF) z 

O)~~tJfi!1> I) :!; 9 o 

(4) END~l:l:\ ~r .. i. 1:1:\ tJ /'(' Jv .A ili*J:Em ::J / T /-If : 

CE, Cw 
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~-71' ~ .m IC/ICs for Audio Applications BA337 

ctJ•J t9o 
(5)-;f..-7::sw, /r:J?7.t...SW 

CE, Cwt;J:-t tt.·fft.pqgB:Af:'ii)fit301.1f'., 501JA""('::::i /J'\'v

l-v/'\'Jv,:ii9 .Q t-r3't'ii ~ n -c llJ> ~, END~t±Jnilr.ll r E, 

t:1:J :fJJ'\'Jv .7.l!iT w f );R;:Af: (.., t 9 o ::::i / /'\' v - I- v/'\"Jv tir..J 

1 .5V<J)t;::. th ' 

TE:;, 75CE ( llF) (ms) 

T w=:o30Cw ( llF) (ms) 

-;f..- .7.'A:tJ Ii ::t- I- IJ /{-.7.flAtfjg~J.l:.ffl, /r:J? 7 .b..A.:tJ 

~~~M~ffl.A.:tJ-r, ttt.~tt..7.v~~3~F~J±W~-r 

J7?7-1:7"CtJIJt9o 

• litiJDfJIJ/Application Example 
180 

O.OlµF 1 

Cw 
4.7µF + 

8 

CE 

22µF + 
9 

BA337 

l PAUSE 
SW 

~1PROGRAM 
SW 

• ~Jll..t.O)itll 

(1) BA3371i 1J -Jvf~~iiiiic 1.., -rMt~~NU~-TO)J:? ,:, 

m~)Jiii~•~J±Y~VooctJ.Q~cfM~c1..,-r, ~)Jiii 

ONniJO) ~JJ.Jf'F t iw <'' J: ? tJ ~~~t tf ~ n n 1 * 9 0 1J - F 

SWf O)ft!JO)~-=ffit!JflO)Pif lif~~t±l 1JO)~•'iiJ±;lf3V~)J:. 

c tJ .Q d::? tJ I~ff1Q,~T9 o 

(2) 'E-11 /-( .7.'tJ cO)~:t!j£J;X~;lfVcc71' /l:O)IJ t 9 

c, iEfftJ 111' ~;.... ?nilrai1i~~.;, tt.tJ~ 1 ~.g.;1f ct> •J t 9 o 

~)JiiiH .7. ::::i /I: ti+~tJ~tO) ti 0) f IC9l1i-=fO)i!I ( "'-llll 
f";tlt-C(f2~~ 1 o 

Fig.7 

naNrn 

47fl 

Rs: «-ASill! 
m1J~lll!H1i 

Vee 

lk 33µF 

Vcc=13.2V 

/7:.-:;-v 
·.11;.11e 

l---i::l....--14 BA337 
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~ -7' 1' ;f" Jf:I IC/ICs for Audio Applications BA336/BA338 

dltrGJ~ltl BA336 
BA338 Blank Section Detector 

BA336/BA3381;1:, 7-7'dtlra1~t±:I, END~t±:lffl'E.l 'J 

~ ·;;? ICTT o ~dtl~~ (52dBmP •. f""Fl 1i9H•Ht~:lf:CR 
T*:lE:~n.Q~:lf::kToPJ..tt:~.Q tdtlr .. i-r&>.Q t=l!lJ:lE:T 

.Q•~t~~B:l!OO~:lE:·~~-~~~#~~:lE:CR~T* 

:!': .QHJl-.A!Mi~r .. 17'7 :..- :l -tr filiUfill"t .Qf~-%1 t±:l:tJT .Q. 

tmf ::::i //'\'? I- ~SIP 9pinH·;;-7-V't: :!': t d>T~ '* T 0 

m~H~.nttt 'J ~ ·;; 111-t87''J r:..-7', ::::i :,.,m_,-9 7 1J ·;; 

7'7 D ·;; 7'"19.rf F71 J\1J• ".> ~ IJ, ilj;j)jji~}\Pif~~jj)i'Fll!i 

.1.1:.mH l*lil. i., n' .Q 1u., J.&J.7' .A :tJ, B:I! r .. v 1 .A'~ c: 1: 

J: .Q ~l:IJ1'Fll1.i iHH(W'I* ~ n T ~' :!': "9 o 

The BA336/338 are monolithic ICs for tape program 
selection and tape and detection . 

• ~ft 
1i B:l!r .. i~t±:laifr.l'l, t±:1:tJH11-.A!MiJJ~9H-tttcR1:J: •Jit:~im 

t:~:lE:T8.Qo 

2i B:l!r .. v 1 .A'1: J: .Q~jj)1'Fll1.i.i.l:.IBl~t l*lil 1., n '.Q o 

3) J.&J.ill:mt1¥ii181~f l*lil. 1., n '.Q o 

4) ~1Ni!~.Allif~~jjif'Fll1.i.i.l:.IBI~ f l*lil. t., l' ~' .Q o 

~~tJ::ljji~f*M.A:tJ~J:~~.i.l:.~tt.Q~C:WT8.Qo 

em~ 

7-7'B:11r .. i~t±:1 

7-7'END~t±:I 

• 91-m-t~~/Dimensions (Unit : mm) 

22.o:+:g" 2.s:+:g·1 
01.0 

t,1 
~t--1;::::;:::;::::;:::;:::;::;:::;::;::::;:::;~:;:;::::;==~ 

Jl 
0.3 

\ IID cm cm a:n cm IIll IID a:n a::D ] 

•Features 

1) Program detection time and output pulse width are 
controllable by means of an external RC circuit. 

2) A curcuit has been provided to prevent misoperation 
due to noise during blank sections. 

3) An overcurrent protection circuit is provided. 
4) A circuit is provided to prevent misoperation when 

power is switched on. 
5) Detection operation may be inhibited by means of an 

external input. 

• Applications 

Tape program detection 
Tape END detection 
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;t-:T 1' ;t JD IC/ICs for Audio Applications 

IN 3 

NFB 4 

Vreg 

SENSE TIMING 2 

BA336 
F.F BA338 

7 NOISE 
FILTER 

5 GNO 

• ~M:ft:*:~*!/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

1li:ili!1li:H: Vee 16 

} BA336 540 *1 

ff gm~ pd 
BA338 500 *1 

illf'F~Jtn ii Topr -20-75 

fj#~Jtla!DI Tstg -50-125 

~S:illtf¥iln#r.i TsTOL 0.1 * 2 

Unit 

v 

mW 

·c 
·c 
s 

*1 Ta=25'C))lJ::1'fi'lllTQt.l!\%t~.1'Cl:-::>~5.4mW (BA336) ,5mW (BA338) HJl,t;Q 
*2 Vee=16V, RL=20Q 

• :ll~lllfUHlf:/Recommended Operating Conditions 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.2 12 v 

• '11!:~~~#11/Electrical Characteristics (Ta=25°C, Vec=9.0V) 

Parameter Symbol Min. Try. Max. Unit 

lft\f~-15-11#'.ilillt lo - 6.5 11 mA 

i\1.J.!¥1J~vl\"Jv V1N -55 -52 -49 dBm 

.A:h'.ilillt l1N - 0.2 2.0 µA 

BA336 10 
d!!r.i~l:llll(fr.iitlf f-- TERR(O) - 3 % 

BA338 -

BA336 10 
tf:l 1.J I Vv :A tiifflf f-- TERR(W) - 3 % 

BA338 

o-v-"'Jv:±l:h".ftH: VoL - 0.3 0.5 v 

J\1 v-"'Jv:±l:h~H:: Vott 6.0 7.0 - v 

RD Nm 

BA336/BA338 

PULSE WIDTH 1 9 Vee 

8 OUT 

I 

Conditions Test Circuit 

- Fig.5 

f = 1 kHz, Cf = 1 µ F Fig.5 

- Fig.5 

Ro= 500k0, Co= 0.1 µ F 
Fig.5 

Ro= 510k0' Co= 0.056 µ F 

Ro= 500k0, Co= O.D1 µ F 
Fig.5 

Ro= 510k0' Co= 0.056 µ F 

ls1NK = 3.5mA Fig.5 

IPRUReE = 80mA Fig.5 
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~ -7 1' ~ JJJ IC/ICs for Audio Applications 

• 111it~~tt/Electrical Characteristics (Ta=25°C, Vee =9,0V) 

Parameter Symbol Min. Typ. 

80 
i±11J$1J~R~il!E ~ I LIM 150 

8 -
6pin .A v ·:1 :;, =i Jv F'iiEE VeTH 0.7 1.2 

BA336 30 
6pini±\:IJ'iilll! ~ I so 70 

BA338 -
?pin.A v·:1 :;t:iJv F 

BA338 V7TH 0.5 0.65 
~EE 

7pini±\;IJ~lll! BA338 I NO - 200 

• 11jt~~ttdUl/Electrical Characteristic Curves 

.. 
f
z 
uJ 

f--+--+-+--+--+--+--+----+-+--~-~ 

~ 10 >-------+--+-+----+--+-+---~ -+----+---! - 45 

~ ~ 
§ llL=t:+=t;;;;~.......-iTv~ .. 11-1-50 

f;l 6 >---+--+-+--+-L'-+V-+--+---+-+--t - 55 

~ v o >---+---t-v---+---+---+-+--+---+-+--t -60 

8 12 16 
SUPPLY VOLTAGE: Vee (V) 

100 1000 
TIMING RESISTOR: Ro, Aw (kO) 

Fig.3 ;>Hi ~tc, R, 1:: 1111r .. i~1±1i!i¥r .. iro, 
1±\:tJHJv~li'iiiTwl::O)mJi~ 

Max. 

-

1.8 

115 

0.8 

-

Unit 

mA 

v 

µA 

v 

µA 

1324 ftDHIR 

BA336/'BA338 

Conditions Test Circuit 

- Fig.5 

* Fig.5 

V P6 (6pin1iEE)= 0 V Fig.5 

2pin1iEE4.5V<.')JIU:JE Fig.5 

V P7 (7pin~EE)=OV, 3pin~EE=1V Fig.5 

1 k !Ok lOOk 
FREQUENCY: f (Hz) 

tt:J t=0.15CNRN 

]100 

~ 

"' ci' 
0 
a: 
a: 
UJ 

'-' 
~ 10 

" ;:: 

10.1 

vY 

~ 

v Id 

r 

1 10 
CAPACITOR:CN (µF) 



~-71' ~Jn IC/ICs for Audio.Applications 

• ill~~IEll&~/Tesl Circuit 
Co=Cw=O.lµF 
Ro = Rw = 500k0 

---------~~--o Vee 

• llJfl;ill.IJl'I 

Rw Ro 

Cw;+; I Co 
1""' 2 

BA336 
BA338 

6 

fl2~13 VGTH lf'13 

V7TH CM A CN A 
2.2µF - 1000T -

pF+. 

lsink 
j 3.5mA 

4111souree 1 somA 

RL 
150 

BA336/BA338 

SG: 10kHz "-;...1\-A" 
tot.: t,, A.:t.Jilf:EllU:lE~l.tltM!!i&' I:;~ 

VoH VoL 

To Tw 

BA336/BA338!:J:Fig.61:7f-T'.'it 1 ~ /1'-c'lbf'F l., :t To 

A. 1Jf~~:tf A. 1J*1J'.XE v -"'Jv ~.11' t f.J {> t 2pin1ifit l:tll;l'.XE:k 
Co, R o-c' _t~ L,~61;>~Vccc f.J tili, dBFdl~t±lPifr.,i~:xE 

~:::i /J~v-'.'il:tJ"lil:~ L,:t9 o C:(J)ll;lF.:i,:tJ•€>1pin~f:it:tJ"Pif 

A1J(3 pin) 

71J 7 /7 .'"Lt; 
(7 .pm) ~J,i!ONd?~t.'tt J.. 

.2..i-7-f'/70FF T 

MUTING~f
(6 pin) 

lj{>; f-Jt)[,~ 

F F.t!JfJ 

illllll!i~lll!~l!:lll 
:::i;....1~v-'.)l'J..tJ(2 pin) 

t!JfJ (8 PITT) 

i 
V., TH 

rH 
To Tw 

Fig .6 BA336/BA338 1;11 ~ / ? =J- "r - 1-
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*-7-< *'" IC/ICs for Audio Applications BA336/BA338 

'.iEltCw Rw1" J:.Jl-1.ASll)~Vcct t.i:tt.l!HJ1'.Al!itt'.iEffl 

:::J/rtv-111f&tit.,*To -t vrdMll~l:l::l~r.'ltt'.iEffl:::J 
/Hv-111Jf&ti ve IJ• s, m1'.Aiitt'.iEffl:::J /1'\'1.;-11 

:ff&tiT 9*1"<!)11!'.!lf:l:h l.i/\1' v""J1'~U t t.i:? -n, * 

To •ilillON~~9~'1.t ~ .:i-71 /?OFF~l:i.t-:iE~ 

rdJ IJ i! •;J f- /'\'Jv .A IJf~~ I.., (6pin :::J / 7/-ft I: J: IJ :iE * 

9) f.1\1(167 IJ ·:11'7 Q ·:11'F. F. IJflJ i? ·:1 1- ~ f\.lf:l:1JJ'l'JJ,.A 

• IOJDfl.l/Applicati~n Example 

!.tl:l::l*tt~6.::(f)~~).,.Q).,:1J~~1". ~~I.ti!~!-~ 

tt.iKdbl1J1'F~-~Ut f.j: I)' dbflll;::' t1:1±1:1JHJ1'.AIJff~S 

tl.:l:To 

dbrdl~rdlt:TMt t.,:t:Ttdbrdl~l:l::l~rdlTo, 1±1:1J1'\'JJ,.Al!i 

Twt:To-tTw<TMl;:)K,S~~·~:ff~ IJ :l:T 0 *f.:Tol.t 1 db 

*"'("(/)·-~flljJ:ijt~(l.,f.j:lttJ.~f.i:ij*tt~o 

.----........--~--~-~--oVcc9V 

R1N2 
CiN 10kO 3 

INPUT o--11-"llVV~-~-t 

Rw 

/7/'J't' 
'./Lr( t' 

BA336/BA338 0.047µF R1N1 
lkO 4 

e ~#ltfl6.§li<!)ml,IJ.I (Fig.7~00) 
(1) )..:1J7J ·:1 / 1) /?:::J /7/-tt: C1N, :littR1N (3pin) 

iiii~1' 1J "'? / 1' t BA336/BA338t:*6*T 9 f.:/l)(f):::J /7 

/-fJ"1"To 

iiii~7 //<!)l:f:l:1J<!)DCv""JJ,IJfGNDt t.i:? H'9t1*, 

C::(f):::J/7/-ttl.t~~T9C::t:ff1"~*To:::J/7/-ttt: 

i•Ht f.: t ~ l.i3pinl;l:~·'f:litt1"GNDl:;i: t ~ t.i: It ti.lit.I: 
IJ :I: tt ~o C::(f)3pin-GNDroll(f):littl.i~ * •J *~ T~ 9 t 
).,:1J•)Jlf1;: J: 9•G:~l'1":t 7i! ';/ "t:~ [.;).,:1J!j!IJ:iE (.;"" 

JJ,IJ>~11:;1..,*To jftiltfll.i10k0~11'1"To BA336/BA338 

<!))., :1J!j!IJ'.iE vlX'J1' 1.i-52dBm tia$Jl1"T o litffl'W~1" l.i 

$Jla/1il!fl:&tF )..:1J1' / 1:::·- ~/.At: J:.tf 9 f.:/l)iiii~l:l::l:1J f 

~G: Vn'*T o * t.:ft'fJ ·:1 I- :t7 J!J)J.lllkfcl.i C::<!))..:1J 

181i3(f)~:iElk t 4pin(f)~:iElt(f) c: -s s 1J•1J' ~ ~ 'n1"~:iE ~ 

tl.*To .. ~Ji)..~ti(f)#.i.1"4pin(f)CF1"fct:~'.iE l..,f.:n 

IJf::fj"flj t t.i: 9 f.:/I), -~1;:)..:1J181i3(f)~:iEltl.i4pinl:Jt"i: 

*~< t9.::tt:TTll)*To 

(2) ~JZIBln<!)ii:)JlftJ ·:1 1- :::J /7/-tt : cF (4pinJ 

'ftt~(f) 7J ·:1 I- :t7 J!JjJ.llltfc(/)'fi f.~:lE I..,* To CF t fc(/) 

Mifil.i, 

Fig.7 

5 7 
+ 

4 .. 7µF 

1 CF= (llF) 
0.4ir fc (kHz) 

t t.i: IJ *To C F=1 llF1"fc9'800Hz1"T 0 

C~'fi:ff*~<t.i:9t•~~)..~ E:iET9*1"(f)~flll 

IJf~( f.j: I) *T 0 

(3) -~~).,~ ~ .:i -71/?ffl:::J/7/-tt CM (6pin) 

-~~)..~181§1JfE:iET 9*1"(f)rdl, !Bdbllli'Ft:'f.$!1:. ~ tt 

9f.:/l)(/):::J/7/-tt1"To CF(f)-fiit:*~ < t9 tCM(f)'fi 

t*~ < T 9~·~1Jf~ I)* T 0 CM>CFC f.j: 9 J:? f.j: t(f) 

t:~ffl ve < t.: ~ ~ 'o * t3H'~Sl8lnt.i"'E:iET 9 * "'("(/)~r.ll 

<!)1J.1Jf~~' t ~l.t, ftt.l:Jit t;-CCM(f)'fif~:iE Ve (ft 

~ ~'o CMt ~ .:i-71 /?~rdlTMt(f)IV!ifil.i 

TM9'30CM (llF) 

tt.i:•l*To 

(4) ,11' 7:71 J1'11ffl:::J /7/-ttCN (?pin) 

J'\'J1'.At1/ 1' XI: J: 9 ~lfli'F Hh (' f.: II)<!) :::J /7/-tt 1" 

To 
TN=CN (llF) ms (BA338), 20CN (llF) ms (BA336) "'("~ 

:lE ~ti 9 ~ra'l J: IJ ~~ \ )..1J1~~,;:~<.t I.., -r l.i ICl;l:Jit~tt 'f 
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~ -7: .-C ~ Jf.I IC/ICs for Audio Applications BA336/BA338 

l±JjJHJv .::Ut:±l i tUi .. o )1;~9'i!f.J: HJv.A .11' .::(i:fl'n1Jn ~ ;h 

.Q~%t.t.l 1' A"71 Jv5l~Jll!t.t1j\~ ( f.J:IJ i90 )l;~B'i!f.J: 

F'!Jv A .11' A''i]f.;\:1J ~ ;h .Q .to f ;h,O) • .Q Ri\' t.t, 7pin-GND 

r .. i1.:tN~fflt!UitRN (RN~30kQ) H-twr < t.: ~I, 'o 

BA336 t BA338 <:' t.t .I 1' .A" 7 1Jv51 flliE iJfW t.i:? T 1,' i 

9 0 ~IJl~ rsA336tBA338C:O:>.l 1' .A"71 Jv9flliEO:lil 

1.'1.:-::>1.,-rJ iwlmL.T< t.:~"'o 

(5) :±JjJHJv.Al!i~:lE:ffl:::i;.....7;.....-tj-: Cw, mtn:: Rw(1pin) 

Cw, Rw t :±JjJHJvAl!iT wO:>B!J'f*t.t 

rw=,,o.69XCw(µ F)XRw(kO) ms 

t f.i: IJ 1i!:i!it1i!:JI:I.: t.t '£ t A.. c1M¥ L. i 'It A.. 0 RwiJf1j\ ~ 1,' 

(10kO!..:tl') t~i.Hf*~ ( f.i: IJ i9 0 Fig.3f~!m L. T < 

f,: ~I, 'o 
(6) dtlr .. i~:±Jflijr .. i~:iE:ffl:::i;.....7;.....-tf: Co,t.fttit: Ro (2pin) 

co, Rot dtlr .. i~:±inil'r.ll (.A.:1J1~~iJf A. :tJ*'l:lE: v /'\'Jv!..:tl' 

C f.i:? f.:Rij#.( iJ> S :±J :tJ HJv A iJS':±J .Qi "('O)f!ijr,.iJ T oO:lB!Jf* 

l.t 

BA336: 

T 0 =0.69X Co(µ F)X R0 (k Q) 

BA338: 

To=0.69XCo( µ F)XRo (kO) 

+o. 15X CN( µ F)X RN(k Q) 

(f;::;t,: [,., RNt.ii:*lll6<:'25-100kQ) 

t f.i: I) ~i!~EEI.: t.t '£ t A.. c"f~:f¥ [,. i 'It A.. 0 RoO:lfjiiJf1j\ 

~ "' 11oko) e:~~iJs·*~ < t.i: •a9 0 Fig.3twim L.-r < 
f!_~l,'o 

BA33az t.tcN H;J-tt t.:~%. -to:i!N11!:Jlijr .. it:J: •J, cN=o 

Ri\01.:J:t~Tot.t~-TA ( f.i: I) i 9 0 

Toi~< L.T~Jf.19 .Q~%, *~ f.i:CNH;f tt .Q~%t.: t.t 

ii~ L. T < t.: ~ 1,' (Fig.4)0 

• ~m..1:o:i1ia 

(1) BA336/BA3380).A,:1J*'l:lE: v/'\'JL- l.t-52dBm t•lllltJt 

1'9o ~O)~~:±l:tJ~•W7-A71'/0)~~1'/~-§ 

/Af.J:c~J:~.A.:1J~tc.Qt~~~O)~~tt.i:~i9o 

(2) BA336/BA3380)~*:±l:1J~•l.t:±l:tJ~•tlJ~~fji150mA 

~~Ji<:'t~:±l1ti9W•~·~~~ffflij~~~-~~ 

o:iaa?~~~<:'Aflij~tt~L.i9t, ~~o:is-tnw• 

•J * 9 o ~:gm~. ~~•1w.~ai\'r .. i i ~-::> -r < t.: c'.11. 'o 

(3) BA336/BA338iJf7J ');..... 9ICf.J:c1.:.A,:tJ <:'.' tl..Q t ~ t.ti'.• 
9 2VF (===1.3V)Q.l.1.0)Av·;1~3J1' F<:'~ttT< t.:~1,' 0 

~~ON, OFFJ!ij t.::±J .Q :±J :1J J'fJv A (~0.5V, Fig.8) t.: J: IJ 

~AilrJ/~9.Q.t:lfnW•~i9o 

I 
I 
I ,, 

I! 
" ,, 
11 

=2.2V 

" ,. 
tll:IJi8i_!_J1~--~'--=-o_.5v_ 

Fig.8 

BA336 8 R, 

BA338 

R2~,Atl.Q;:I:1:J: IJ ;i: v ·y;... 3 J~ F 
~J:lfH1Q, 

Fig.9 liiJ~jJq 

e BA336 t BA338 t 0).1 { .X7 1' JL-; fll~O)JI ~ '1;: ·n' Z 

BA336 t BA338t.t£*B'i!m&\t.tll!il t; <:' 9 iJf .11' A" 7 1 Jv 

9tlliEO:l#.i:<:'Wf.i:? n '*9 o 

BA336 .11' A"71 Jv9t;t~~ON•.Q1, 't.i ~ ::i -7- 1 

;.....~o~JlijaS.A.:tJm~w.A..Qi<:'O)~L.a~ 

~ i1tA..o :±l:tJHJvAiJf:±J.Qt.:tn::~~i OFF 

9.Qa, ~::i-7-1/~ta~.Q~ffl~W~L.-r 

"'*9 0 

7- ~ '7-? ..t~i!it71' /0)77J ·;t 7' I);.....~ • 7'-A 71' BA338 .11' A"7 1Jv9 t.t~~ONO)r.,i, )l;~B'i)t.:ff)j ~ 

/0)~~1'/~-§/Al.:t.tii~L.z<t.:~1,'0 8pin-GND i9o f.:t~'l,., M~cO)J:?t.:.11'A"71JL-9Yi/i-T 

r .. i1.: 0.1 µFfiito:i:::i;..... 7"/-tt H•Ht .Q t1i~1'9o:i 1'*11 :::i;..... 7 ;.....-ttcN1.: J: 11Jltlr .. i~:±iflijr .. i iJf~-T~1t L. 

.<:'O)fl!!Jf.10) C ~ t.;f: "i!{J-1";j-tf l ( f,: ~I, 'o * 90) <:')i~ [,. ""( ( f,: ~I, \o 
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'.t-7 'f :;J" ."1 IC/ICs for Audio Applications BA3707 

BA3707 7-7°dbll:Hil±l IC 
IC for Tape Blank Section Detect 

BA37071j:, r~:tdbrd'.l~l±lffllCi!To !±11.J.t-7/~.7.1' 

t~a~T~ij, :17/~~t•~~71~T-~tffi! 

~*To * t;;, lllf'l=C~-~-11 tfrb. < , 1Ui~ * i!lllf'I= 

~*To 

The BA3707 is a tape blank section detection IC. It con
tains output transistors, and drives a plunger directly. 

•4fA 
1) l:l:l1.Jffl t-7/~.A~ (;t-:t;....::11 ..... ?1!) t~•~Ts 

I) , 300mAO) !±11.J ff t I) 1±1-tt Q o 

2) :fiidb~l±ll!i¥11JTcQ)tt:iE:1fi! ~ Q o 

3) MUTE~l'Ff (6pin) t GNDl;:~J:.i!!T Q ~ t 1;: J: IJ ~UIJ~ 

1;:J1tdblbf'l=t"1¥.Ll:.t" • ~ t 1Jfi! ~ •o 
4) fllltdb Iii¥ 1;: l;t, .A.1.J ~ilH (3pin) 0) .A.1.J 1 ;.... I::" - ~;.....A 

1Jfft80 t ~ IJ' A 7 v:iJ"Jli¥Q)LRr.i? Cl.A t- -? O);/I 

1ttl!h.Ll:.T Qo 

5) dbr.IJ/ 1 A'l:M ~T~lllf'I= ~1;: < l.'1Eli&tta+1;:~ ?T 

\,\Qo 

6) BA3706t l::"/:::J/l'i7~Ji..i!~go 

7) tifF'ii~-~Ulibf3-14Vtf1;.1.' 0 

•JI~ 

r-:tdbr.ll~tl:I 

7"-:1END~l±I 

• 91-~-:f")ilJ!l/Dimenslons (Unit : mm) 

22.o:i·' 2.s:'.:g·1 

JL 
0.3 

•Features 

1) A built-in output transistor (open collector) allows to 
put out 300mA power. 

2) A detection time (Tc) of the tape recorded section can 
be set up. 

3) Selection operation can be forcibly stopped by earth
ing a muting terminal (6pin) to GND. 

4) In case of muting on, an input impedance of the input 
terminal (3pin) becomes several hundred ohms, thus 
preventing deterioration of cross-talk between L and 
R at the 'stereo playing. 

5) Circuits are designed so that there hardly take place 
an erroneous operation due to noise in the blank sec
tion. 

6) Compatible with the BA 3706. 
7) Wide range of the working power supply voltage 

(3-14V). 

e Applications 

Det.ection of the tape blank section 
Detection of the tape end 
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'1"-7-< ;t 111 IC/ICs for Audio Applications BA3707 

• :1CJ·.:i~1t'1'7'17A/Block Diagram 

Tw To IN NFB GND MUTE FILTER OUT Vee 

• '8~•*~*&/Absolute Maximum Ratings (Ta=25'c) 

Parameter Symbol Limits Unit 

•i.t•l!: Vee 16 v 

ff3tl~ Pd 800"' mW 

lbft;Ulfillll Topr -20-60 t 

fi:rJii/l&llll Tstg -55-125 t 

e:;1;:wn•}l[ louT 300 mA 

I 
• ~IH@Dft:ltf!!:/Recommended Operating Conditions 

Parameter Symbol Min. Typ. Max. Unit 

Vee 3 6 14 V 

• •tt..,H/Electrical Characteristics (Ta=25"C, Vee =&V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

ftfa-ij-~·llt la - 5 10 mA -

.A.1J!¥1J'.iE: "'"'Ji.. V1N -57 -60 -63 dBV 
f=10kHz 
RNF=00,RN=51k0 

dbllll~W:Sr 1' ~ ~1' To 95 130 165 ms 
Ro =220k0,RN=51k0 
Co =0.47 I.IF, CN=0.47 I.IF 

W1JrUi...:1.iti Tw 80 110 140 ms Rw=220kO, Cw=0.471.1F 

;tfdll~W~llll Tc 20 40 80 ms Re =33kO,Cc=101.1F 

6pin.:1. v -;i ~ 3 Ji.. l"t"bi VsTH-1 0.5. 0.8 1.1 v MUTE ON 

6pin.:1. v •:; ~3Ji.. ,_.._"bi VsTH-2 - 2.1 - v ;tfdll~Wlbft;~ 

W1JiMlltl!: VouT - 0.8 1.4 v I ouT=300mA 
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• ill1J~IE!ll&~/Test Circuit 

BA3707 

220k0 

INn--+---+---~ 

i1(1)SW1 1:voTHil!U:iE:~O)h 
2: fO)ft!J 

• R>Jft'91J/Application Example 

(2) sw2 1 :votilll:iE:~O)h 
2: fO)ft!J 

(3) SW3 lccilllJ:iE:~O)hON 

Fig.1 

0.47µF + 

SW1 

2 33k0 

BA3707 

51k0 

GND 
!>-
3 + 

SW2 SW3 

Ji 
"" 

Vee 

~~---~~------------------------r·---;--,-,-~~~ 

SP 
10k0 

BA328 10k0 

SP 

Fig.2 
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• '11trr:J~ttllll**/Electrical Characteristic Curves 

16 l----l--l---+---+1---+---t--tl-/1-t la 

1 ~ 
St lL ] 
~ 121----1-~~--l--l---t--vf---,/f---t--t---t-----1 ~ 

~ 1----1----\++-t---vt-J..,_.--+--+---+--+---tlOO ~ 
5 L ~ 

~ n ~ 
5 41-----hf--1--~k-l"'-+-----il---t---+--+---t~ 

~ 
5 

"l-~'1---+- Tc 
O'----'--f---+--'---+-~-~~--~ 

10 12 14 16 18 20 
SUPPLY VOLTAGL Vee (V) 

Fig.3 

12 ~~-----,----,-..---~------,-..---J~~-.120 
Vee=6V 

1---t--+--+--+-+--+--+---+ 
Tc V1N=-50dBV 

101---t--+--+----t-f---t--+---+--+-.,.._-+--jl()() 

t 8 ii-J-..,_~;:: ....... =r-t:---l1i--..-111-r11 so ] 
~ lot-- ~ 

~ 6 1---t--k--+---t-t--+--+---+---+-+---t--j 60 ~ 
5 ~ F 
I- ~ ijj 
m 4 l--+-+--+-1--+""+--+--+-t-f Tc t-- 40 ~ 
&l 
!!! 
::J 
0 2 >---+--+--+-t--+--+---+--+-1---t--t--, 

0'---+--+---+---t-t--+--+---+---+-t--+--
-50 -25 25 50 75 100 

AMBIENT TEMPERATURE: Ta (°C) 

Fig.5 

-~l---l--l---t---t--+--+-t--+--1---i 

~ -581---+--+-c--+L-+-v--:=i;-1"""9---t----t 

uJ 

G; v 
~ -60 l---+-"~F--+---+--+--+--+--+--1---1 
::J 
a. 
~ 

l 
-54 0~-f---4t--~6,---~8-~l0,---~l2,---1~4----,1~6--:1~8~20 

SUPPLY VOLTAGE: Vee (V) 

20 

RDNrn 

BA3707 

V1•=-50dBV 

2001---1--1---+---t--+---+--+---+--+---t 

. 
] ~ 150 l---+--1---+---+--+---+--+---+--+---t 

0 I
I- .. 
w ~ t----t----;;;~-!-....,--t--1--!--tTo-t-
~ Q I/ 
~ ~ 100~---l--+-..... ....,-+-+--!--t Tw-t--
j 5 
UJ ::> 
0 a. 

501---+-+--+--t---+---+--+---+--+---+ 

6 8 10 12 14 16 18 20 
SUPPLY VOLTAGE: Vee (V) 

Fig.4 

300 ..----t-~-----,-..---~-----,----,J-,.-=~-r-50~dJcs-v~ 

l---+--+--+--+-t---+--+--+-vee=6V -

250 l--+--+---+---+-t---t--+--+---+-+---t---1 

501---t--+--+--+-+--+--+---+--+l--+--t--, 

O'---+--+---+---+-t--+--+---+---+-t--+--
-50 -25 25 50 75 100 

AMBIENT TEMPERATURE: Ta l°C) 

Fig.6 

Vee=6V 

-541--+--+--+----+-l--+--+---+----t-l---t--j 

> 
~ -56 1--+--t--+---t-t--+--t--+---t-t---t--j 
z 
:> 

d -58 1--+--+--+----+-t---+--t--+---t-l---t--j 

G; ~ 
~ ...,r-.....__,_~j./ 
K -sor--+--+--+----+-1--+--+---+----+-1---r--j 
~ 

-621--+--+--+----+-l---+--t--+---t-l--+--j 

J 
-64'---'--'---'----+-t---+--+--+---+-'--+-~ 

-50 -25 0 25 50 75 100 
AMBIENT TEMPERATURE: Ta ("C) 

Fig.8 A.:t.J?fJJ:lE l/"(Jt--)!Jlllli!iJl~tt 
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1000 

1 
~ 

Vee 6V 
f-Ro 220k0 
l--CD=0.47µF 
f-Rc=33kn 
f-Cc=10µF 
1--Rw=220kn 

10 
CAPACITANCE' Cc (µF) 

vz 
V' .v 

100 

~ 100 
' IZ 

7 

-I-v 
~ 
a. 

10 
0.1 

Parameter 

lbf'Ftl!: 

Elllr.1!~1:±111 ·n. :..-1' 

l:l:l:tJJ~Jl-Atiii 

li'Elll~l:l:l~l!ll 

1 
CAPACITANCE' Cw (µF) 

Symbol 

Vee 

10 

BA3707 

3-14 

To O.BXCN XRN+1.1XCo XRo 

Tw 1.1XCwXRw 

Tc Vee =6V, 0.12X Cc x R c 

i.t(1) 3Al;t c(µF), l!Uitl:tR(kO)o 

1000 
Vee 6V 

t-Rw 220kn 
t-CW=0.47µF 

~~=33k0 
C=lOµF 

t-R•=220k0 

100 

""'-
L 

IL 

2 
v 

~ 
~ 

1 
CAPACITANCE' Co (µF) 

e BA3707 l::: BA37060)1)it~ 

BA3707 

10 

BA3707';J:, ~il!:l±lilf'Fl:x<.tlit9.Qt;:;11> l:BA37060)r-.ill6 

!El~a--llllitsi! [.,f;:;ICl'9 0 

~2fs:lilf'F, ~T-!El!Ut BA3706 t li!iJ c; l' 9 0 

(1) BA37061;t, 6pin~ .:z.-1-~T-l:lD(~Jfl/JL-~r)/ttt:f'it 

a-r-.ijl Vn ':1:9:ff, BA37071;tr-.ijl [., n ':!:-It A,0 BA3707 

1;:: T 6pin ~ .:z. - 1- ~T- a- :A 1 ·;; 7 l' ON/OFF9.Q~.g.1;:: 

l;t)i~:ffih~l'9 0 

(2) BA3707';t, 'flt~l±lilf'Fl:X;fi;D9.Qf;:;11> :Av·;;~ 3 JL- I'' 

v/\\'J[..:ffBA3706 t~ij: '? T ~ \ * 9 0 ;:_ O)f;:; 11>, ~nif:lE::Jt'. 

l;t""F~O) CS IJ ~;j: I) ;I: 9 0 

BA3706 Unit 

4.5-14 v 

0.8XCN XRN+0.7XCoXRo ms 

0.7XCwXRw ms 

v cc =9V, 0.24X Cc x Re ms 

(2) li'd!l~t!l~rdlrc1:t, 11~11EEVcc 1:::.1: •J~1t i, :I: 'to Vccifl"if 91: Tc l;tJit < t.t 11:l:'t 0 
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I Spin "H" 1: ""(MUTE OFF (!Kdlllbf'l'm!~) 

Fig.12 

I 
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BA3708F 3V il&b~tl:IJO IC 
IC for 3V Tape Blank Section Detect 

BA3708Fl;I:, 3V7-:t:tv-i"(J)~Ell!Jf.11:~~ lA:Elllr.ll 

~l±lffllCC'T o 

f~-%0)*~ ~ t.f.A.1.J!j!!J)Ev.l'\'J(..V1NP1.£C', f~-%(J)~~if 

•1111~1±1Pifr.,Fcd:: •J~1,'~~. -t(J)f~-%0)~7~.#.\iJ' 5 

/'\JI,. Ai!Iii&~r .. ir of~1;::1'\;i, Al!iT w(J)HJi.. A f 1±11.J T 9 ti 

(J)C'Tol±l:tl~*-:t~~l/7~-c', :15~~~f~~F 

517T 9;: ciJfC'~ *To 

*f.:, ~.::z.- Ha!tilWdii•J, ~l±llhf'Ff~!i~Jll~H:f~!l:T9 

;: c iJfC' ~ * To 

The BA3708F is an IC for tape blank section detection, 
developed for program selection of 3V tape players. 

-~~ 
1) iJJ!t~~;Jttl:{tn n' 9 (1.8V;i: C'ihf'FRJli~o tfE\~ihf'F~ 

l.±2.0-5.0V)0 

~-Elll~l±l~~t•ffl~Z~~. 1111~/{X~M~Z~ 

lhf'F ~I:< 1,'o 

3) 1-;;i..Ai!Iii&~r .. iro, HJi..Al!iTw, ::fillll~l±IPifr,,irctH!-

1tltO?CRPif:lE:~"Z"1005JIH:~'.lE:C' ~ 9 o 

~~Ellllh~f~~~~~!l:~tt.Q~.::z.-~~~f~-~ 

('."\,\.Qo 

~1±11.Jffl~5~~A~f~-~z~~. :15~~~f~ 

tl 1"5 { 7'7! ~ 9 (lo Max=100mA)0 

• ~ff~\1"$1~/Dimensions (Unit : mm) 

5.0±0.3 

8 7 6 5 

~~[CJ 
1 2 3 4 

ci_L__ __ _ 

~ ~j_¥"if1ncr _,"', .. JL 
~ --1 l-
o 1.27±0.2 0.4±0.1 

•Features 

1) Excellent low-voltage characteristics (operates at 
power supply voltages as low as 1.8V. Recommended 
operational voltages are 2.0 - 5.0V.). 

2) Recorded section detection function prevents misop
eration due to blank space noise. 

3) Pulse delay lime (To). pulse width (T wl and program 
detection time (T cl can be set separately by means of 
an external CR time constant. 

4) A built-in muting circuit to force a program selection 
operation to inhibit. 

5) Internal output transistors can directly drive the plun
ger (lo Max= 1 OOmA). 

• Applications 

3V tape players 
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• :7'CJ·;r'71f1'7"?7A/Block Diagram 

• .eMM:::k::iE'.~ /Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

tiltEE Vee 6.0 v 
ffgtll~ pd 550 *1 mW 

tii~ialtla l!I Topr -25-75 ·c 
i*:f.f:ialtlal!I Tstg -55-125 "C I 
A*l:l:lt.Jtmt lo Max 100 * 2 mA 

*1 Ta=2sti:U:<.'~Jll"t.Qllf;1.t, l"Cl:?a5.5mw~~t;.Q 
*2 Tw=200ms Duty cycle=30% 

e m~lbfl:~{4: /Recommended Operating Conditions 

Parameter Symbol Min. Typ. Max. Unit 

Vee 2.0 3.0 5.0 v 

• 11!f.B9~tt/Electrical Characteristics (Ta=25t, Vee =3V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

111\i~.f}~·mi la 3.5 7 10.5 mA MUTE OFF Fig.1 

.At.J~J~v"'Jv V1N -f!i7 -f!J4 -f!J1 dBV f=10kHz, CNF =0.47 µF Fig.1 

illlraittl:l:I? 1' ~ / 'f To 44 63 82 ms Ro =390k0, Co=0.1 µF Fig.1 

1±1t.J1~Jv.Ati Tw 42 60 78 ms Rw=390k0, Co=0.1 µF Fig.1 

t1illltt1±1~rdl Tc 150 250 350 ms Cc =2.2µF Fig.1 

1:1:17.Jfi!f!ltEE Vol - 0.25 0.5 v louT =50mA Fig.1 

6pin.Av ·:; ~ =i Jv FtEE 1 VeTH-1 15 45 85 mV MUTE OFF-MUTE ON Fig.1 

6pin.Av ·:; ~ =i Jv FtEE 2 VeTH-2 - 1.5 - v liillltll:l:ltii~~ Fig.1 
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• lJllJ~181&1il!J/Test Circuit 
50mA 

Vee o-----------~ 

+1 
lOµF 

lOµF 

390k0 

BA3708F 

• /;fj Jij1§1J/ Application Example 

0.47µF 

p 

2.2µ~[~c:: P'.' VOL i3 JT VG TH 

+ - 'J 
1 2 3 

O.lµF c:: 

c:: fl tll 
""' Sl 0.1 µF 
~ 1 2 J; 

§ TONE BURST 

Fig.1 

MUTE 
Tc 

BA3708F 

• lllfl:mtlJI 
(1) .A.1JJ7/:1 

.A.1JJ7/:1U, ~p~~/~A90)~~J7/~~m•~ 

tt.T s IJ, .A.1J~-T (3pin) 1;1:10kOPJ1'0)1~1J7A:t!U1i: R IN 

~GNDl:~:tl:tlt-l!!T91Z,~;liif!> IJ *1"0 .:O)R1N~*~ < 
t., T ~ 9 C:, .A.:t.J ;t 7 i! ·;1 ~ti~~ t.,, ~f'F;li:if'~lf:I: t.t 
9.: C: 1iil!> 9 t.:clfJ)i~tJf1Z,~~T o 

.:O)J7/:10)flH~:&tf~51HU¥ttt;t, .A.1J~-T (3pin) 0) 

Fig.2 

1336 naNm 

5 

lo 

V1N 

To 

Tw 

Tc 

VoL 

Va TH 

lOµF 

t:l+ 

+ 
ON 

~ 

ONO 

560 

4 
ANF 
56!l 

CNF + 
0.47µF 

BA3708F 

S1 S2 S3 S4 

1 1 1 2 

2 1 1 1 

2 1 1 1 

2 1 1 1 

2 1 1 1 

1 1 2 1 

1 3 1 1 

Vee (3V) 

MUTE 

47k!l 

COMP 

R1N 

lOk!l 

Fig.3 
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"to 
(2) mi-::i.Jll~P~r .. iTo:&lf1~Ji-.Al!iTwJ...1Jf~~0)~7a~,-li\ 

J: IJT o{~t;:, HJI,, .Al!iTwO)HJl- A :lit±l:tJY:lii-=t- (?pin) J: IJ 

t±l :tJ ~ tt ;!: 9 o T o:&lfTw0)1i1I l;J:, 2pin].Rlf1 pint:tl*1C ~ 

ti,.QCRP~:A[:;j(t;: J: IJ l*'.AE: ~ tt :!: 9 o 

To (ms) "T1.7X Co(µF) X Ro (kQ) 

Tw(ms) "T1.6XCw(µF) X Rw (kO) 

Aw 
390k0 

lnput----

Totermina~-~~-

Twterminal(pin1) [---~ Vw --~ L_~~ 

Output term~ 

Fig.4 

(3) :fi"ltll~t±l~r .. iT c:&lf ~ .:i. - I- !Em~ 

ltllr .. v 1 ::<.'t:~<.t vr~J1Jf'F~lln1.1:.9 .Q t.:cll.>, :fi"ltll~t±lflfig 

:1.fl*.lil ~ n n '*9 o z. ttti, ltllO)~ ~ 1i:fi"ltll~t±l~r .. n c 

J: IJ ~~ 't.\\\iS-0)# :17 / ~-\"' g~J!Jl~Jl- ;A.~ t±l :tJ !.,, T cJ: 

•H.H:~'f~~ (.I 1.A) t:M vr l;l:HJl,,;A. ~t±l ~ ~~'flfigl' 

9 0 T cO)~ ~ti, 6pint:~*1C ~ tt .Q ::i /-7'/-tfCcO)'flt;: 

[---------

c,,, 0.022µF 
Leh~ 

"'" A ch o----1 10k0 

C,.0,022µF J,_ 

Fig.5 

~ ~ ')o 

:l:t.:, 6pin~GNDt:tltJ!!9.QC::.~.:i.- 1-liiJ~;iiJ!Jf'FL,, 

ltllr .. i~t±lJ!Jf'Fli1~1.I:. t., :!: 9 o Z.O)t.§ft, .A.:tJY:lii-=t- (3pin) 0) 

A:fJtlHi'UhJ'~ < ~ IJ (r-.J1kO), LRiffii.A.:tJ1.ii.\OH·-\"' / 

°* 11,,r,.i ?l:J ::<. I- - ? O)J!ft ~ ilnll:. l., :!: 9 o 

(4) t±l:tJliil~ 

t±l:tJliil~~. ~-:1/::iv?~~~?Z~ij, ~ltll•fi~ 

ti :17 /~-\"'ti ON l., Z ~' .Q ~ 1 :10) ;;1. :h t:~.g. l., Z ~' ;!: 

9 0 HJl-::A.l!iTw=200ms, 7'.:i.-71-tf1? Jl-=30%1', 

t±l:tJ~mtlour=1OOmA;I:1' t-:"71 ·j"t.fR]"fig1'9 0 

~ .:i. - I- flfig iiJ!Jf'F ~ t;I:, t±l 1J t;I: ~jllilj B'iJ t;: OFF t ~ I J , 

"H"vl'(Jl,,I;:~ IJ :!: 9 o 

:!: t.:, :17 / ~-\"' 0) ~ v .11 t-:· t..~BIJt:DS!:~ffl 51' 1 ~ - t-:· 

~ :lili.A. !., z < t.: ~ ~ \ 0 

LOGIC 

0 Plunger 

Fig.6 

~ ~~ 
Input signal-~ 

OFF(open) __ I_ 

Muting ON(GND)~ ffi: L 
Tow 

Output ::~::~ 

Fig.7 
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• ll~rt:l~ttdU.l/ Electrical Characteristic Curves 

1338 

~ 8 
z 
UJ 
a: 
a: 
6 6 
f
z 
UJ 
~ 4 f---+-~"-+--,,_-·-t---1-----1 

5 
0 

0 0 2 3 
SUPPLY VOLTAGE: Vcc(V) 

-54----r-----,---,-~-r--.-----. 
f=lOkHz 

---- ---+---+--+--0NF=0. lµF
AtJF=560 -56 f---+-----l--·-+----l----+-----l 

~ 
; -58 f---+----4---+---+---+-----

~ f----+----.:Ic--t-----+-___..i---

~ -60 \:f-- t---

~ 
f-5' -62 
:;; 

-641---t----l---+-----t---+----j 

1---+-----j---+---+---+-----

-~1---1----l--~----+---o 2 3 4 

120 

100 

] 80 

~ 60 
>= 
~ 
uJ 40 
0 

20 

0 0 

SUPPLY VOLTAGE: Vcc(V) 

1_ 

~~=~~:~-

2 3 4 
SUPPLY VOLTAGE : V cc (V) 

RDHm 

BA3708F 

Vcc=3V 
---·· t------ -·- . ----r--+----t 

101-----+------+--+------t---+--~ 

<? 
E 

; 8 t----+----l---+------r--+----j 

~ i------i--- ·---T----r---M-UTEOFF-
~ 6 ~ 
::i 
Q j------i-----;-~ -;------,---,-----, 
f-

i:l 4 f---+---+--..,....,--+--t---J 

~ MUTE ON 

5 
0 2 r--- ---r----;---c-----r-----; 

!m -~ o ~ m n 100 
AMBIENT TEMPERATURE: Ta(t) 

-54 
Vcc=3V 
f=lOkHz-

-56 ~:;:~sit -
~ --;-sa 
> 
UJ 

" ~ -60 

~ 
!::; -62 
a. 
:;; 

-64 

-66 
-m -25 o 25 m 75, 100 

AMBIENT TEMPERATURE: Ta(°C) 

Vcc=3V 
t----i ----1------r------r-co=O. lµF-

lOO f---t---+---r-----r-Ro=390k0 --J 

] 80 1----+----+---t----t---+-----t 

o~--t----l+-----------
-50 -25 o 25 m 75 100 

AMBIENT TEMPERATURE: Ta(t) 
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120~-~-~-~-~--J-~ 

1----+---->---+----1--Cw=O. lµF -
Rw=390k0 

1----+-~-- +----- ---+--+---
] 80 1-----+------1-----+----1---'-----1 

:I: -Q 60 
~ 

m 5 40 
"-

20 1----+-----+---+----i---'------" 

0 0 2 3 4 
SUPPLY VOLTAGE: Voo(V) 

co-o.47;,F 250 ,__ ___ _,___---1-v----__._~_-,,___-

/ C•-0. 33µF 

~ 150 f---i------.117,__--++v _ __..17c:__--1-_~ 

~ 100 l------+-----J7'-2.+v._z-;'!-,,:+-v_2---l----+--
~IZ __;:-0.1/'F 

0 0 100 200 300 400 500 600 
Ro (kO) 

600------------~ 

t----+--- --·--+---+-------l-----l 

500,f----l----l---l----I--+-~ 

f----1----1----l--~--+--~ 

t---+- co=;3.3µF 

Ui 
~300l-----+-----1-----+------l---1'-----' 

~ f----+---=::t:-:::-_ ,,,_....__~+~-co=2.2µF
ll! 200 

I 
100 1---+----=""F~-+--*=O:C~o 1 µ F _ 

Cc=0.47µF 
0 0 2 3 4 

SUPPLY VOLTAGE: Voo(V) 

RDHID 

BA3708F 

120 -----------i-
t---+-----1----l----l--Vcc=3V

Cw-O.lµF 
100 t-----+-----+---+------l--Rw=390k o-

1----+-- ----If----+---+----
1 - BO >---+---- --1---+---+----l---

~ 
:I: ~ b 60 l--+---+----+--=="""+---=l------1 
~ 

il.J 
~ 40 

I----+-----+---+------+--+---' 

20 f--+----1----l----1--+-~ 

0 -50 -25 0 25 50 75 100 
AMBIENT TEMPERATURE: Ta("C) 

250f--+----1---l----I--+-~ 

Cw::r0.47µF Cw-~:33µF 

0 0 100 200 300 400 500 600 
R. (kO) 

600 

1----- vccJv 
Cc=2.2/'F-

500 I 

" ~ ~ 
~ 

100 

0 
-50 -25 0 25 50 75 100 

AMBIENT TEMPERATURE: Ta("C) 
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----+-<---r---t----r----r------t 

i.oe---+----+---+--+---+------1 

~ l---+---+---+·--+---+-----1 ~ 0.8 
w 
~ 6 0.61---1-----t ,,...._--+---+--+----

~ 1--·-- ---j--'=-t~=f;;::~l~ou:;,::;•-lOOmA-i 
::J 

g: 0.4 l 
5 r------t----_--t-----t-----t-louT~50mA ---1 

0.2 1-----+------+---·-+----t---+-----l 

2 3 
SUPPLY VOLTAGE: Vcc(V) 

1. 2 ~ 1-----_-_~_--~---===-------------_--J~c-0=_3_V~-

1.0 l----+---+----t----t---+-----1 

i>: f r---t-- -+---- -
j 0.8 1----+-- ---+--+----+-----+-

f---+---+---+- --+---+-----

1340 

> 

- --- --

20 40 60 80 100 120 
OUTPUT CURRENT: lou. (mA) 

Fig.22 i±l :tJ~f0111:/l:-i±l :tJ111:iliV!~tt 

120r---,---,----r---.----r--~ 

MUTE ON LEVEL 
1----+-- ----- +---~ -r------r----+ 

100 f-------t--·---+--+----+-----1 

_g 1---

~ BQl----+---+---+--+-----+··-----j 
-;: 

r----- -j- ··--j- - --1 ---

5 601----+---+---+--+----+---I 
0 

~ 1---- --___ _-_.-]+=--=-:::i:· ==-=F~T------~ 
~ 40 1" 

~ 1-----l----+----t--- --l----+----

201----+----r----+--+---+---

!---·+-----i --- +----+----+------i 

0 0 2 3 4 
SUPPLY VOLTAGE: Vcc(V) 

Fig.24 Spin;< v "J :;, =i Jv F~Jl: 1 -~iJH~Jl:~~tt 

RD Nm 

BA3708F 

0.12 ~----,----,--;----,----,-1---r 

Vcc;,,3V 
1---+--+------t----t-louT=lOmA I 

0.10 r----+---+---r--+----+- -----+ 

cS 0.08 1----+--+---+--+------t---j 
> 

~ 
'::; 0.06 

§; 
>-

~ 0.04 r----- -------t----+-----j --

0.02 i ·--- j----
-----

o~--;---~----------

-w -m o m w ~ 100 
AMBIENT TEMPERATURE: Ta(°C) 

120 r---,---,----r--,----V-,~c-c=-3V-

--+---t-·-----r---t----i 

100 1----+---+---+----r-----t----, 

1 t- t- ------- --- ·---+----j 

~ ~i--------t-------t---, 
S! 

~ 
---t------1----+---r----t-----l 

g,! 60 1----+-----t-·--t-·---t---t------i 
a: 
6 -----r---vsatl o.2v-
>-
~ 40 l i 
i$ t----- ---r---,---,--vsat-:-O.lV-

> _g 

~ 1----+--+---+------t--y,;;,~~ 

---

0 ~--;---~---------
-~ -m m ~ ~ 100 

AMBIENT TEMPERATURE: Ta(°C) 

120 ,---,---,----,--,--i--,--_ i-
Vc6~ 3V .t. 

1-----t---+----+-MLJTE ON LEVEL -

100 I 

~ 80 1----+--+---+---r-----t---j 
> 

--- . +-----+- ----j----t----
0 
660 r---+---+---r--+---+---, 
I 
~ ---- ----+---J-----=~--r----i 

a: ~ 
~40 l----t-~=cc+---+--+---+-----1 

z 
a; 1- -r-----i --- ------r---- ----j 

20 1---t---i----+--+---+-----i 

t-·-i---- j-----~ ----1------j 
0-w -25 o 25 50 75 100 

AMBIENT TEMPERATURE: Ta(°C) 

Fig.25 6pin;;< v "J:;, =i Jv F~Jl: 1 -111:iJU~Jl:~~tt 
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2.5 

> 
'i 2.0 
:!: 

r---

N 
Cl rs 
a: 
FE 1.0 
z 
ii: 
"' 0.5 

0:: 
w 
0 z 
:::i 
_J 
a. 

COMP lEVEL-1 

-r-

2 3 4 
SUPPLY VOLTAGE: Vcc(V) 

Fig.28 

naHrn 

BA3708F 

3.o 1 T 
t----- - -- t----1--~~~:~EVEL -I 

2.5 t---+---+---+---+----1----1 

~ 2.0 t---+---+---+---+----11-----1 
> 

"' t-- ·- -------- ---- ---· - ---·--1 
Cl 5 1.5 1---+---+---+----+----t----1 

~ 
a: ~ 
FE 1.0 f---+--+-=..,_=--+---+----1 
~ !---+---+---+---.......--~---

0.51---+---+----+---+----+---I 

0 '----'----'-----'----'------'---' 
-50 -25 0 25 50 75 100 

AMBIENT TEMPERATURE: Ta('C) 

RD Nm 
BA3708F 
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BA3702 ;!. -=t: 1) 1'1° ~ JlfUIJfi IC 
IC for 5-ltem Seiect 

BA3702 l;l:, 5 d!liilCf;:: ~O) ;I. '!: 1) flljjg C, iiJi:±I ~flljjg f, 
1 7- •:;:fl: :I: C /il)f.:'E ./ IJ-:,, ::; ? IC~9 o 

~:±1tm1: 1;i:, d!lr.v 1 xi:M vr, ~ti1i=Bfill:m!liH1t1.Jn 

vr1,,':1:9o :l:t.:~i&\~.A.ni\'O)~iiJ1'Fl:MVrt, M~f 

hiiVl\,':l:9o ;l.'l:IJ~Bl.1:, LED:±l/Jct.i:"'.)-rs•J, ~ 

d!l~m1:fJf~jf- ~ :11. n, :i: 9 o 

The BA3702 is a monolithic IC that is provided, in a chip, 
with a 5-item selection memory function and a starting 
point detecting function. 

·~fi 
1) ~d!l~N.>~;:: c HIJl!!Jf9~0)1:&~t.i:nif:lE:ftftM.:-tt-r, 

d!lraiO)./ 1 A'l:M ~ -r~ti1'FBJill:O)~mthii ~ n '~o 
2)~i&\~.A.ni\'l:~<.t~-r, 'Ji!·:; t-fllligftiff.:-ttn'~o 

3) d!lr .. i~:±1111 ~ :..-1·, :±1n1~1v.A!li, ~d!l~:±1nifr,.itJf, 

~H"tltCRl:J: IJ U.lBl!Jl:~'.iE:~ 8 ~o 
4) iiJ1'F~i&\~II:lB!J:lf4.5-14V cU.1,, ' 0 

5) :±1 /J l:)/&~)JIE1¥•1EJB3fjq•o 

~~:±lti~f~$.A./J~.t~~ll:~-tt~;::cff~8~o 

•m~ 
=r-:t7·:;:!f 

7:/::t:tJt·:;"" 

~ .:i. -v· ·:1? t:..-11 

:tJ 7 ::t 7' t ':/ I-

• ~m-t>:i~/Dimensions (Unit : mm) 

19.4±0.3 

Rl.2 116 15 14 13 12 11 10 91 

~;:::;::::;:::;::;::::;::;:::;::;:::;=;:::;:::;::jol]~ 
12345678 

<X> 
ci 

m[~I£~]~ o N ~ 

ti ..,;. M ;'.:; ~ ...... , 
ti ::; I 1--2.54±0.3 I 

17.78±0.3 rrl--i '": 
19::,,, 
1. 8.8±0.6 .1 

•Features 

1) It is provided With a time constant necessary for judg
ing a recorded section of the tape, and in addition, 
countermeasures for noise in the blank section in 
order to prevent an arroneous operation. 

2) Provided with a resetting function for the power supply 
switching on. 

3) A blank section detecting timing, an output pulse 
width and a detection time for the recorded section 
can be set by external components (CR). 

4) Wide range of the working power supply voltage 
(4.5-14V). 

5) Built-in protective circuit for overcurrent. 
6) Detection operation can be stopped by external input. 

• Applications 

Tape decks 
Radio cassette tape recorders 
Music centers 
Accompaniment music players 
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• 1· Cl ·:11~17' ~j' 7 A/Block Diagram 

e ~M:ll:::k~~/Absolute Maximum Ratings (Ta=25'c) 

Parameter Symbol Limits Unit 

•;Jll!•EE Vee 16 v 

~~ti~ pd 540 * mW 

IM'Fi.!i.Jltel!ll Topr -25-75 "C 

ilU.fi.!i.JllBl!ll Tstg -50-125 "C 

I 
• ll~lllfF*f4/Recommended Operating Condition 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.5 9 14 v 

• 'll~rr:J*¥tt/Electrical Characteristics (Ta=25"c, Vee =9V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

•f~~~-~ la - 10 25 mA - Fig.1 

J..1:J*1J:AE:v«Jt- V1N -55 -52 -49 dBm f=10kHz, Cf=1 µF Fig.1 

.A:h'I~ l1N - 0.2 2.0 µA V1N =OV Fig.1 

1\1 L..-.r;;'Jt-ti:l:h~EE VoH 6.0 7.0 - v 11 =40mA Fig.1 

o-v«Jt-tl:l:h~EE VOL - 0.3 0.5 v 12=1.0mA Fig.1 

tl:l:hltllllfi!•~ ILIN - 120 - mA - Fig.1 

1111r.1J~tl:l111 ~ :..- ~ To 55 75 95 ms Ro =220k0,Co=0.47µF Fig.1 

1±l:tJ1~1i-.At; Tw 55 75 95 ms Rw =220kO,Cw=0.47µF Fig.1 

:fillll~tl:l~ral Tc 45 75 105 ms Re =220k0,Cc=2.2µF Fig.1 

15pin.A v "1 ~ =i Jv l"•EE V15TH 0.8 1.3 1.8 v - Fig.1 

16pin .A v ·;.i :/ =t J1' l"iliEE V16TH 0.4 0.65 0.9 v - Fig.1 

LEDl"717'•~ ILEO 7 10 - mA - Fig.1 

ftDNm 1343 
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• illlJ~liH&181/Test Circuit 

ffi--o---s, 
Rg=600!l 

21 
CM 
lOµF 

J[~ .. 

16 15 

Vee 

e 'ftit~~ttd:ll~/Electrical Characteristic Curves 
100 

J J 
r--rl lilllJ~wL < L,, r-

90 

0 

0 

0 

0 

.1 
Tw (t±:11J1'"JV~C) 

l l l /' 

l 
V•rJ.. :IJ'llllE J."'J') 
J J..:/Jfo'> 

I~ IM1ll"~1ulf- l 
9pin,:}t.A T ?>It~ 

r-- l j l ] -
6 8 10 12 14 
SUPPLY VOLTAGE: Vee (V) 

Tw 
Fig.2 ~IN -ilti1SilltE£1<Jtt 

To 

To _, 

j 
.1 T 

J 

lOOO~~UI~ Ao;5pin1iM 
Aw:7pinttUt 

soo £ LI 
L y ~ 

'v V 
,_L 

0.2 0.5 1 5 10 

~~:~!CAPACITANCE Co= Cw (µF) 

Fig.4 llilrto'l~t±l:$11 ~ /7t±J1JHJL-.7.IM\ 

-5, 7 pin gjlf;Jtt 

Fig.1 

1344 naNrn 

1, 
1.0mA 

Vee r 

1--+-+--t--t--J'-t--~i!ll~~~~ 

BA3702 

Rc=220Kn 

i!l!T!!~t'lllJE~t\~I: 
~·~f.i~r.:I 

Hl---tr----t'-- J.. :IJlK-i!----llillllllII 

f-l--1+----l'---+~-+--~n---f--t
t1::1t.1W•J A1Jeti.t.::n~1111:if 

10 

4pin CAPAC IT ANGE Cc 

~B<. t±:ltJtt•nnt.n .. ' 



*-7 '( *JD IC/ICs for Audio Applications BA3702 

• :7'a ·;1? 1f 17"1'7A/Block Diagram 

Ro 

GND GND 

Fig.5 

• J(}Jft1JJ/Application Example 

BA3702 

Aw 

R, 
Voo 

16~ 

1T? 
VREG VREF ! 

I 
_____ J 

Vcc2 

Cv Vccl 

Do 

OUT 

Ro Tr 
'----+-"2""200~ 2502060 

LED-I 

LED-5 

9 9 GND 
~ ~ £~ ~------------0 

• llJfl:ilt'-1 
(1) iiibU~.A.lli¥ 

1) 3pin(7)Pi\''.lE:Jl:CM, RM,:S~'T, CMt.fRM€li1..,T1C 

11~:ti,3pin(7);;{. v "I~ 3 Jr..- F1ltff (~1.3V) !:)i9 .Q ;!: ?: 

~. ~-~F~~t~~~:tiT.t:l~~~~~~fi~:ti;t:tt 

/t,o 3pini11:iilf~1.3V,:)i9.QZ.c,:J:I) •Jt·:; ~t.fM~ 

~~ti., ~~~f'F€00~(.,;1:9o 

2) ;t. i: 1JM!t, 16pin'.:::~~~~ :tit.:~J'&-$tlEJj~CR, RR': 

d::-::>T, LED-HON!: 1Jt·:; ~ 1..,;!:9 0 

Fig.6 

;1. i: 'J 8€ 'J t ·:; ~ ~ tt .Q t.:clb(7)16pin(7);;{. v ·:; ~ 3 J(., F 

i!rff!t, ~1.35V7:9 o 

(2) iilii:±l [.,flfjg. 

1) 1pin!:.A.:t.J ~ tt T ~' t.: ::t- 71 ::t1~{5-lf~~· t t.i: 

1;, f(l)v/'\·Jr..-tl.A.:t.J*'J'.l'Ev/'\'Jr..- (-52dBm Typ.) J..~rn: 

t.i:tt!;f', 5pin:gJICo!:Ro€im I.., T1C~t.f00~ (., ;!: 9 o 

2) 5pin(7)~1:iit.f;;{. v ·:; ~ 3Jr..- F~ff ("7~Vcc) l:ii9:ti 

t;f?pin:g:m:cwi:Rw€li I.., T1C~t.f00~ I.., a: 9 o 
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3) Z..(J) 2-::>0)Pif'.<E:~@nit:J: 'J Z 

To: ltllra9~f±l~ 1.::. /'f 
Tw: :±l;/Jl"Jv.Alji 

W*:<E:~:h. ~~*JtC'~~:h*9• 
To=Tw=0.73 X RX C (ms) 

(kQ) (µF) 

R, C : Spin, 7pin(J)Pif:lf:~ 

4) 1 pint: .A :1J ~ :h .Q :::t - 7 1 ::ti§~ t.t, :filtll~~.:±l aifr,.9 

PJ....t.O)ra9A:1J~:h.Q~·~1J'il1>1J *9• 1pin(J);:t-7'1 ::ti§ 

~1Jf:filtll (-52dBmP.1....t) t:t.i::ht;f, 4pin~~Cct:Rc~li 

t., ZJ't~t.l'ml~ t.,*9• 4pin~i:il:l:l".A t... ·:;:,, 3 Jv l''~EE (~ 

2.2V) t~it9Mf, i*JflBF/F1J''i! ·:; t- ~ :h, i*JflBNOR1f

t-1J'';:t- // ~ :h * 9 o ;:_ ;:_ C' f±l :1J 1"J(; .A t.l' :±l :1J ~ :h :htf, 

F/Ft.tf:f:l;/JHJv.AO)ENDC' 1) i! "J t- ~ :h, 4pin~i:il:t:J: 'J 

Z -E ·:; t- ~ :h .Q ;J: T1¥t.l ~ :h ;J: 9. 

5) To, Twt: (;J:, ~it.:~m:x-.t (., Z1::&ff:•li1J'll t Id'. d1> 

IJ ;J:-tt ft, 1J'', :filtll~f±lPifra9T di:, ~it.:~m: J: IJ ~ft(., 

;J:9. Td.tlllf;.XJtC'~~ :h;J:9 o 

Tc=RcXCcX In ( Vc~c~2 .4) -To 

Vee : ~im!~EE 

Re, Cc : 4pin(J)Pif:<E:~ 

6) TC~~~t:~.ii:< 9:ht;f, ~im!~.APif(J)MUTEi1.JfJ:1J'' 

jf}J;I)> f.J: ( f.J: IJ * 90)\", )i~ (., l ( f~ ~ ~ '• ~iJ.:~J±f.l'' 

9V O)~-@J, Rc=220kQ, Cc=3.3 µf P.1....t~:tlt~ t., * 9 o 

(3) ;I. -'E 1) $1RV';: l.,~i! ·:; t-

1) ~l!t.l"ON~:h.Qt, 16pint:~*IC~:ht.::fl'&£-@nit: 

J: IJ i! ·:; t- ~ :h Z, 14pin (LED-1) 1Jf0NO)~*fillt f.J: IJ*9 o 

2) 15pinl:"H"O)i§~1J''.A:1J ~ :h.Q f::. '{ft;:: 

L ED-1--+LED-2--+LED-:'l--+LED-4--+ LED-5 
(14pin) (13pin) (12pin) (11 pin) (10pin) 

0) Z:. t < LED,<!;iJJ;l)f~IJJ l., * 9 o 

15pin(J).A t... ·:;:,, 3 J[; i"~EEl.t, ~1.3VC'9. 

(4) jff'{f;:_ L,i1.J1'1= 

10pin (LED-5) oNm*fillT~ltlli111'1= ~A~ - t- ~ -tt t::.~ 

-@>, 1!\liltllflBt.lrli;&i9 .Q t::.V't:, 
LED-5--+LED-4--+ LED-3--+LED-2--+LED-1 
(10pin) (11 pin) (12pin) (13pin) (14pin) 

0) Z:. t < LEDO) ,<!;i,!tJ 1Jf~i1.J l., * 9 o 

LED-1 ONm*fillC'1!\liitllflB1JfJii&!9 :h(;f f±l :1J HJ[; .A 1Jff:f:l :1J 

~:h*9· 
;:O)~fmC' i.t, *t.i: ·Ml'if±l t.,~li~Hl*IC t., Zfr~' * 9. 

(5) ~f±llili'J=O)~ll: 

~f±liiJf'J=l.t, 4pin~ GNDt: 9 .Q;: t t: J: IJi~ll: ~ -tt .Q ;:_ t 

;l)f(" ~ * 9 0 

@ 

OUT 

GND 

@ 
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Vlpin ~--~ 
lprn ;t--T-r:>f"11~ ----1 ~---1 >-----

V 7prn 
t!l:IJ/Vl-;1.!il 
Ol~'.iEtl: 

V 4pin 
'lfi!lijjltfl~M 
Ol~'.iEtl: 

V Spin 
W:IJ 

~Vee 

?o-x 

-11- t L tfl:IJ1tJ1-;i.1M Tw 
'lfi!lijjltfl 
~M Tc 

-----+-'1 n~-
- t-
L i!liMjjlW1'1' ~ ',/'f To 

IN 
lp~n 

LE0-5 
IOpm 

LED-4 
11pin 

LED-3 
12p1n 

LED-2 
13pm 

LE0-1 
14pm 

OUT 
8p1n 

SET. IN 
15pill 

LED-1 
14p1n 

LED-2 
13p1n 

~2~~~ 3 
-----, LED ON 

LED ON 

RD Nm 

BA3702 

L 

I 
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BA3704 ;1..-=f: 1Jft~.-d:bJll 1C 
IC for 3-ltem Select 

BA37041i, 3dMIH.f.: t.,O);<=f'J.flfi~c, lmi±Jl.,.flfig'f, 

1 7 ·:;"fl:* C/:J)f;;=f / 1) ::.- ':J? ICC'T 0 

~i±ll'f[H: Ii, 1111r .. i/ 1 Xl:M vr' ~tif'FllO!l:.flfiH1-t1Jn 

Vt"l.'*To *Hiiliii:t:iJ..11\fo:>~tif'Fl:~<.tVrt, mra 
tJlk(.,Tl.'*To ;C=f 1J$1i, LEDi±J1Jct.1>:iTs•J, ~ 
llll~!Wtf"~J'f- ~ti T 1,' * 9 o 

The BA3704 is a monolithic IC that is provided, in a chip, 
with a 3-item relection memory function and a starting 
poin~ detecting function. 

·~:Ill: 
1) ::tilll!C' s Q;: c i!f!lllfli ~ tt Q 0) 1: 1.Jl,~ t.tllif:lf::J( it f;; 

ttT, llll~o:>/1X~Mt.,T~ti~m!l:o:>M•t~t., 
"('\,\.Qo 

2)~iJiii;t:i.All\fl:M(.,T, 1)-1!•:; l-.flfiHtJf;;-tl;"('\,\Q 0 

3) 1111r .. i~t1:191 ~ :,,?, f:l:l:tJ1~111.Al!i, ::tfllll~tl:lllifr.llti, 

9j.ftj"ltCRl:J:: I) Jl;;~l!Jl:~:lf:C' 8 .Qo 

4) tif'F~iliii~~~00t.f4.5-14V cJ1;;1. 'o 
5) tl:I :tJ 1:~~mH¥3191l!li:*lido 
~~i±lti~i91-$.A.1.J~J::ij•!l:~tt6Z:.cWC'86o 

e JIB~ 
7 - "f 7 ·:; :'f 
7 ~::t ;/J-!! ·:; I-

~ .:i.-V··:;?-1!/9 

;/J 7 ::t 7" -1! ·:; I-

• 91-~'1";.i!gJ/Dimensions {Unit : mm) 

19.4±0.3 

Rl.2 116 15 14 13 12 11 10 91 

"l=;=;:::;::;::::;:::;::::;::;:::;::;::::;::;:::;::;::!>IJ~ 
12345678 

ro 
0 

~[~~mmn]·~ +I ..;. ~ 

;:: :;; 0.5~.1 
ti - ~ I l-2.54±0.3 I 7.6±0.3 

17.78±0.3 ~'"': 

~~ .. 
! 8.8±0.6 I 

•Features 

1) Provided with a time constant necessary for judging a 
recorded section of the tape, and in addition, counter
measures for noise in the blank section in order to 
prevent an erroneous operation. 

2) Provided with a resetting function for the power supply 
switching on. 

3) A blank section detecting timing, an output pulse 
width and a detection lime for the recorded section 
can be set by external components (CR). 

4) Wide range of the working power supply voltage 
(4.5-14V). 

5) Built-in protective circuit for overcurrent. 
6) Detection operation can be stopped by external input. 

• Applications 

Tape decks 
Radio cassette tape recorders 
Music centers 
Accompaniment music players 
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• tei'itll::::k~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

•~•m: Vee 14 v 

if3tilil<: pd 540 * mW 

lb11'i.1Jl:la ii Topr -25-75 °C 

f*ff:i.lll:lall.ll Tstg -50-125 ·c 

I 
• Mll'il1Jfl:;\'H4' /Recommended Operating Condition 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.5 9 14 v 

• 1!11'ttr:!Mtt/Electrical Characteristics (Ta=25°C, Vee =9V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

ff.1i~llif•illl la - 10 25 mA - Fig.1 

J..7J*1J~v"''i, V1N -55 -52 -49 dBm f=10kHz, C1=1 IJF Fig.1 

J..n•illl l1N - 0.2 2.0 IJA V1N=OV Fig.1 

"1 v/\'Jvl±ln111± VoH 6.0 7.0 - v l1=40mA Fig.1 

a-i..-"'''-l±lnltl± VoL - 0.3 0.5 v 12=1.0mA Fig.1 

l±lntii~•illl luM - 120 - mA - Fig.1 

lll!rai~l±l:Sl 1 ~ ;,-'f To 55 75 95 ms Ro =220k0,Co=0.471JF Fig.1 

l±l]JHJJ,;;(tiij Tw 55 75 95 ms Rw=220kQ, Cw=0.47 IJF Fig.1 

'lilll!~l±lllifr.n Tc 30 75 130 ms Re =220kO,Cc=2.21JF Fig.1 

15pin.A v ·:; ~ 3 Ji.- ~ti± V1sTH 0.8 1.3 1.8 v - Fig.1 

16pin.A v ·:; ~ 3 Ji.- ~-I± V16TH 0.4 0.65 0.9 v - Fig.1 

LED~71:7'•illl ILEO 7 10 - mA - Fig.1 
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• iftll~1811&~/Test Circuit 

A-----i 2 
s. 

Vee~1R C R 

l;µF lOKO 

16 15 

ffly 1 ~Sr'----' 
2 Cf 

Rg=6000 l lµF 

~------' 

CM 
10µF 

Jt:.~ .. 
RM 

Vee 

BA3704 

Fig.1 

• tl~B"J~ttdHl/ Electrical Characteristic Curves 

1350 

Fig.2 

6 8 10 12 14 
SUPPLY VOLTAGLVcc (V) 

Tw 
V1N _·~-a::~tt 
lo 
Tc 

,.TvlL 

0.2 0.5 2 5 10 

~~:~CAPACITANCE Co= Cw (µF) 

Fig.4 llllrill~W? 1~;...-1'W:tJHJv.Ait; 
-5, 7pin lJA~tt 

RDHm 

I, 
1.0mA 

1 2 

Vee r 

5'14~Ro ~mA RL 150 

2000 \ 

\ "1tr \ lfj 1JiMlllltiilillllE 

\_~tllfl<illllE 

BA3704 

a-d~ q 
Rc=220KO 

'llllllllti'*lll 
llll1'ZQl::!llllt~lt~I: 

il>•~'*lll 
100~'-+l---l..<---IAn~~-lllllllllllll-

ltin _____Jl__jl._ 
I-+--++-~+--+- l ! 

0 
0 

ltin'l•J A1J~ltt''*lll"' 
~<. l:liti1P"•Ptl.q1., 

8 10 
4pin CAPACITANCE Cc 
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e J(iJij~J/ Application Example 

RL Vcc2 

IK 
--i---~---0 

Do 

BA3704 OUT 

~ ~ GND 
~~ ct:~ ~--------<,__--tj 

Fig.5 

51 Kn 220Kn 220Kn 

@ 

e bfl:~lll'l (Fig. 7 :f$:~) 

(1) 1ti~t9:.Aai¥ 

1) 3pin<l)Pi¥:lE:ttCM, RMi: s~ \ l, CM:lfRM ~ lm_ 1_, lft 

~c n, 3pin<l).A v ·:;:;, 3 Jt.- F~I± (*11.3VJ i:i£9{> a: 
-z'(j:, i*lffBF/f(j:IJiz·:; 1-ctLZslJ~Elll~i''F'HrPtl:l: 

it/,, 0 3pin~1:il 1.J"*{] 1.3V(: ;£ 9 {> Z: C (;:: J: I) 1) iz ·:; I- 1.J'. 

fil~~c n, ~Elll~fl'~m-l~ I_, :l:9o 

2) .t- 'E IJ ffBi;J:, 16pini::1i'~c nt.:tJ!/HrlQJ~~cR, RRi: 

J:-:iZ, LED-H:ONi: 1Jiz·;; t- G:l:9o 

BA3704 @ 

GND 

Vccl 

Vcc2 

@ 

.t- 'E IJ ffH 1) -tz ·:; t- c it{> t.: 6IJ <l) 16pin<l) .A v ·;; :;, 3 Jv i-· 

~J±(j:, *11.35VC'9 0 

(2) Mt±J G-tllmffB 

1) 1pini:.A 1J c n l ~I t.:A-7' 1 ;ff~-!5-1.J''~ElllffB C: 1J 

1J, {<l)vA:'Jv1J''.A:tJ:f!J:lE:v-"''Jv (-52dBm Typ.) J..:rFi: 

1J nit, 5ping![Coi: R o~lm. G ZJE~;lfm.J~ G :l: 9 o 

2) 5pin<l)~1:il1.J".A v ·:; :;, 3 Jv F~J± (~~Vee) i:;£9 tL 

i;f7pingjl:Cwi:Rw~ lm_ 1_, ZJE~1J"m.l~ I_, :l: 9 o 
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?J'"-7 -f ?J'" JJ.I IC/ICs for Audio Applications BA3704 

Ro 

GND GNO 

3) ;:_ (!) 2 -::J(f)f!iJ'.iE~IQI~(: J:? l 

To: 1111r .. i~:±1~ 1' ~ /? 
Tw: :±1:1J1~Jv.Al!i 

:1f;~:<E: ~ n '£ '1;.x~ 1."ff- ~ n * 9 o 

To=Tw=0.73 X RX C (ms) 

(kO)(IJF) 

R, C : Spin, 7pin(f)Pif'.iE~ 

4) 1 pin(:),. :1J ~;ft .Q ::1" -7 -t ::1-f~-15-1.t, :ff!lll~:±lPi¥rai 

J..~LJ:(f)r .. i.A. :1J ~ n .g ~,~:If Ji> 1J * 9 o 1 pin(!) ::1" - 7 -t ::1-i~ 

-15-:lfli!lll (-52dBmJ..:IJ:.l (:tJntf, 4pin:g:mcci:Rd:lm 

t.... T3t~:lfm.IM:l t.... * 9 o4pin~f:ilt.f.A v ·:; ~ 3 Jv t-:'~1± (~ 

2.2V) i:J.t9ntf, ~llBF/F:lfi! ·:; "~ n, ~JlBNOR/f

Hf::1"-7"/ ~ n *9 oz::. z::. 1.":±l:tJmv.Atft±l:tJ ~ nn(.f, 

F/F(.t:±l:1J1~Jv.A(f)END"(:'')t·:; t-~n. 4pin~tti:J:? 

-r u ·:; i-- ~ n .g * 1."1¥ffl ~ n * 9 o 

5) To, Tw(:i.t, ~~~m::M t.... T1iln'~tt:lf,H:: A, c:· Ji> 

IJ *-It A, :IJf, liltb~:±lPi¥ra9T d.t, ~)M!~J±I: J: IJ 11£11:; t.... 

*9 o Td.t'£'!:.x~"t:'ff-~ n*9 o 

Te= ReX.CeX In ( VeeV':_e 2.4 ) - To 

Vee: ~~~I± 

Re, Cc : 4pin(f)f!iJ'.iE~ 

6)TeH~~,=~.a< 9ni.f, ~iliM~.A.Pi¥(f)~ .:i.- 1-ibi'F 

Fig.7 

Vee 

Rw 

Vee 

LED-1 
• 14 

I 
_____ J 

8 
OUTPUT 

:1Jfj;)J:IJ•;/J(;/JIJ;l:9(!)1'·, i:Ut.l"t(t:!.~~'o ~)Jii!~J±:IJf 

9V(f)~,g-, Re=220kQ, Ce=3.3 IJFJ..jJ:.~tit~ t.... * 9 0 

(3J .i< :c 'J llBmtn t....~u ·:; " 

1) ~)Jii!:IJ~'ON ~ n .QC:, 16pinl:tt*IC ~ ntdJUr@J!IH: 

J: IJ i! ·:; I-~ n T, 14pin (LED-1) :IJ~"ON(f)~~i'l.R ;/J IJ ;1:9 o 

2) 15pinl: " H" (f)f~~:IJ; .A.:tJ ~ n.Q t.:tfl: 

LED-1-+LED-2-+LED-3-+LED-1 J 
(14pin) t (13pin) (12pin) (14pin) 

(!) Z: c < LEDF.:\i"J:IJf~iiJ t.... * 9 0 

15pin(f).A v ·:; ~ 3 Jv t-:'~1±,.t, ~1.3V1."9 0 

(4J mLF z::. t....ihi'F 

12pin (LED-3) ON(f)~~lm"t:'~ltbibi'F ~.A~ - I- ~-It t.:~ 

,g-, •ltbllB:IJ~'iml§9 .Q t.:Lfl:, 

LED-3-+LED-2-+LED-1 
(12pin) (13pin) (14pin) 

(!) Z: c < LED(f),~i"J:IJf~iiJ t.... * 9 0 

LED-1 0N(f)~fm"t:'•ltbllB:IJ;lml§9 :It (.f:±l :1J Hlv .A :IJf:±l :1J 

~n;t:9o 

LED-1 ON(f)~fm"t:'l.t, !j!;/J.Q~:±l t....•1iHM*IC 1.,Tfi'~' 

;1:9o 

(5) ~i±liil'f'J:(f)f'.Ll: 

~t±:liJJf'F,.t, 4pin ~ GND!: 9 .Q Z::. c I: J: IJ 1'.il: ~-It .Q ;:_ 

C: :IJf"(:'~ *9 0 
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V lpin 
lpin ::t-7'~ ::tfl~ 

V ?pin 
lfl:IJ/~J,.::tllli 
O)~:IE:lt 

V 8pm 
l!l:IJ 

7Cl-;;t' 
::t-;t;,, 

+ , Ill :IJ!~J,;;tfl Tw -II- t 
L :fflllllal!l 

~Ill Tc --4-'1 n,______ 
-1-
L illlllllal!l:S11' .:t :-'.1 To 

12pin 
LED3 

13pin 
LED 2 

14pin 
LED 1 

Spin 
tll:IJ 

LED 2 
ON 

!Spin 
SET.IN.A:IJ 

14pin 
LED 1 

13pin 
LED 2 

12pin 
LED 3 

LED 1 
ON 

Tw 

IUIHIR 

BA3704 

~---~LED 3 
ON 
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;t-:r· 1' ;rm IC/ICs for Audio Applications BA3711 

BA3711 7-7°Hbr13i~f:li/3 Hb.>< :=t: 1) 1'1°~ IC 
IC for 3-ltem Select 

BA3711 ,;t:, 3EfMiHf Z.. I., ;1. -'E: 'J -lilm, im:±l i.,-lifig, t:l:l 1J 
~7/9A9f1+~7~tt~~--!i~7-7~Efllffl 

ICC'.'9 o 

-E "J ~ "'-O)Jitffl..t, PLAY-+ FF or REWX 'j: PLAY-+ SET 

IN-+FF or REWO) c' t. 6 O)~fl=l' t, ~Bllli.Ji'F1l~M:ll' 

iH)J:'H::I~~nT~'t9o tt.:, lil!rai.11A··, ~)Jill~ 

.Aai¥,:::M9 .Q ~li.li'F!Wll:-lilig1/ii:IJO ~ n -r ~, t 9 o 

The BA3711 is a multi-function tape music selection IC, 
provided, in a chip, with a 3-item selection memory func
tion, a starting point detection function and output transis

tors. 

• ~-:& 
1i 1±11Jm ~7/:::.i'A9 (;t-7/::::i v?9) fi*Jiii.,Ts 

IJ 300mAt l'O) t:l:l 1J t.f t I) lfj-it .Q 0 

2) :;f'j'BlJ~t:l:lai¥raiT c0)~'.ff:1fl' 8 .Q o 

3) MUTEY[ti-T (4pin) f GND,:::f~t{h9 .Q Z.. t t::: J: IJ ~§iilil]i'l~ 

~~Bllli.J~f~ll:9.QZ..tffl'8.Q. 

4) MUTE ONPiJ'::: ,j:, .AtJYfti-T (1pin) O).A,1J 1 / t:0
- $1'/ 

A 1lt-J200Q t f.j: IJ' AT v ;f PiJO)LRrai? i:i A ~ -? 

O)~{tf !Wll: l' 8 .Q 0 

5) RESET" 0 ",RESET" 1 "O) 2 ~mO)RESET.jifig f ffl-:i 

l~'.Qo 

•m~ 
7 V':t.J-E 

7-77"; :!f 

~.:i.-9·:;?-E/9 

1J7;f"J"-E·:; ~ 

• 91-m-tit~/Dimensions (Unit : mm) 

19.4±0.3 

Rl. 2 116 15 14 13 12 11 10 91 

~====>I]~ 
12345678 

"' 7.6±0,3 

[!~~~!, FSt" 
~ I ~2.54±0.3 I k~ 
"" 17.78±0.3 8.8±0.6 

•Features 

1) A built-in output transistor (open collector) allous to put 
out 300mA (max.) power. 

2) A detection time (Tc) of the tape recorded section can 
be set up. 

3) Selecting operation can be forcibly stopped by earth
ing a muting terminal (4pin) to GND. 

4) In the case of muting on, an input impedance of the 
input terminal (1 pin) becomes about 2000, thus pre
venting deterioration of cross-talk between Land R at 
the stereo playing. 

5) Provided with 2 kinds of resetting functions such as 
Reset "O"and Reset "1" 

• Applications 

Radio cassette tape players 

Tape decks 
Music centers 
Accompaniment music players 
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~ -7 --r ~ID IC/ICs for Audio Applications BA3711 

• 7a ':I?~ { YJ/7 A/Block Diagram 

RESET SET LED LED LED RESET Vee OUTPUT 
"O" 1 2 3 "1" 

• *!1tll:;tlE:*&/Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits Unit 

llillllEE Vee 15 v 
!f!S!ti~ pd 540* mW 

11!1'Fi.l.IUHll Topr -25-75 'C 

~ii./UHll Tstg -50-125 'C * Ta=25tl:..(J:.C'.'1f!JllTQl;l~ii, ltl::-::>~ 
5.4mW*:jjlt;Q 

• :llH@lllfl:ltf*/Recommended Operating Conditions 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.5 9 14 v 

• •tr.~~tt/Electrlcal Characteristics (Ycc=9V, Ta=25"C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

•ta~~-}Jlf la - 15 30 mA 4pin=GND 

.A.:t.J*'l'.IE v-"".Ji.. V1N -57 -60 -63 dBV f=10kHz 

llllllll~l:ll91' ~ ;_,'} To 70 95 120 ms Ro =220kQ, Co=0.47 µF 

;f!llll~l:ll~llll Tc 25 50 100 ms Re =10kO,Cc=33µF 

LED I" 7 1 7•)l ILED 7 10 - mA -

iil7'1:1l:t.J•>I loM - - 300 mA -

• jg:JE:l§llHil/Test Circuit SW3 

GNDo-~-...~~----.~~-...~.--+~.....+~.,...-j~...-~......-~ 

-,
SW1 

Fig.1 

ftDHfR 1355 
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• ~JU91J/ Application Example 
(MUTE) 

SW3 

c__--l---.-'----+--__._,-+--___._'-+---0 Vee 

• llJfl:ilt!YJ 
-1! ·y H:.Gtffll".Q ti!, Fig.3(J)J:? l:flte&TtLli, ildll 

tk €SET INT .Q;:::. t t.i:' <, PLAY-FF or REW(J))lt@'Cfb 

i'I' C' 1 dll (J) h (J) ildll tfl' i! * T 0 * t.:, PLAY-SET IN

FF or REW(J)lf~ID1'F € fi-::> l ~ 1 dll, 2dllx l.t 3 dll(J)JI 

SW2 

'REW, FF SWl 

,------,--;--;/. _:iJlf~l!J--"--+---,----,---<>~ i? 'Y ~~ill! 
PLAY:/. :iJlll!J 

4 
J;. 

Fig.2 

LED1 LED2 LED3 

1.PLA Y SW1 ON 0 0 0 

2.REW,FF SW2 ON • 0 0 

3.11111 El Jill& 0 0 0 

Fig.4 

LED1 LED2 LED3 

1.PLAY SW1 ON 0 0 0 

2.SET IN • 0 0 

3.REW,FF SW2 ON • 0 0 

4.11111 Ellil/& 0 0 0 

Fig.5 1 lllljji?J.:, l,]gllll9~~~ 

SW2 
(''l''RESET) 

dtltf-r' i! *To 

9V 

(1) SET IN SW€~,Eij 1,;f.i:"~'ij}fr (Fig.4) 

PLAY ;I. 71lli1JA 1·y70NI: J: IJ, ICl:~i)ii!Ji)., 9 .Qt, 

16pin="H" t t.i:' IJ, ICl;l: "O" RESET~~ (LEDl.t#.l!l'J-tt 

T) (J)~~ t t.i:' IJ *To ;:::. (J) ti! MUTEt;J:ON~~-r'T o 

;.)::1:, REW, FF;l.71).111JA1·y70Nl:J:IJ, 11pin= 

"H", 4pin="H" J: I) 1Ct;J:"1" RESET~~ (LED1 t.f#.l!l'J) "'(' 

MUTEtiOFF t f.i:" IJ, 1 dtl(J)h(J)JKdtl €1#1~ I,;* To 

(2) SET IN SW€~ffl1".Q~.g.(Fig.5-7) 

PLAY ;I. 711.11117. 1·y70NL: J: IJ IC€ "O" RESET~~£: 

l,;*1" 0 ;.j.;:l:SET.7.1 ·;;7-l:J: I}, 1dll, 2dtl3l.1.t 3dtl(J) 

iKdtltk €SET IN I,;* T 0 ;.j.;:1: REW, FF ;1. 711.1111.A1 ·;; 7 

ON!: J: IJ MUTE OFF t f.i:" IJ, iKdllti1'F € 1#1~ I,;* To ;:::. 

(J)~(/)11pin="H"1: J: .Q "1 "RESETl.t, SET INtif'FI: J: 

~J •1.1!. ~ :tt *To 

i±l:tJ 

H 

L 

H 

i±l:tJ 

H 

H 

L 

H 
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LED1 

1.PLAY SW1 ON 0 

2.SET IN • 
3.SET IN 0 

4.SET IN 0 

5.REW,FF SW2 ON 0 

6. 11111 Elllll! 0 

7. 21111Elllll! • 
8. 31111 El lilt! 0 

ON 

PLAY ___ _, 
SWl 

~2J~3----'c-----~ 
ON 

REW, FF SW2-----;-------~ 

i;ti-----i 

• 111'f.fl(J~f.Ub&/ Electrical Characteristic Curves 
20 

';(16 
E 
31 
f-

~ 12 
a: 
a: 
:::> 
0 

~ 8 
w 
0 

"' !!,! 
:::> 4 
0 

0 

r--

r------1-
r-----

-
-...... --

_.., y,, 

-+... 
V1N-

-~cc-9V 

)a-
V1N=OV +----

-50dBV 
To-

To 
50dBVI 

200 
190 
180 
170 
160 
150 
140 ..., 
130 E 
120U)' ~ 
110 E ':: 
100~~ 
90,jj;:: 
80::;; >-
70;:: :5 
60 ~ 
50 
40 
30 
20 
10 
0 

-50 -25 0 25 50 75 100 
AMBIENT TEMPERATURE:Ta ( t) 

LED2 

0 

0 

• 
0 

0 

• 
0 

0 

ON 

naNrn 

2il!El 
i!ii!I 

~ 
2 

20 

16 

;: 12 
z 
w a: a: 
:::> 
0 
f- 8 
2 
w 
0 

"' w 
5 4 
0 

LED3 

0 

0 

0 

• • 
0 

0 

0 

ON 

3db§ 
i!ii!I 

tfl:h 
H 

H 

H 

H 

L 

L 

L 

H 

' 
I 1Sbr=l~:±l$11 ~ /7T: ,__ 

J ~ v 

BA3711 

.Li.lo 250 

200 

1 ~ 
7 

~ 
~ 

To--11 
Ro=220kn 
Co=0.47µF 

~ V1N=-50b8V 

~ Ro=lOkO To--1 
Co=33µF 
V1N=-50dBV 

4 6 8 10 12 
SUPPLY VOLTAGE:Vcc (V) 

14 16 

50 
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1358 

-54 
Vcc=9V 

~ /-

-62 

- 64-50 -25 0 25 50 75 100 

~ 0.1 
i= 
>-
:'l 
uJ 
Cl ~ 

0.01 
0.1 

AMBIENT TEMPERATURE: Ta ("C) 

1L~0JJ9t I 1. 

~ Ro=lOkO 
Cc=33µF 

vL- Ro=220kn 

V1 

L 

10 
OAPAOITANOE:Oo (µF) 

RDNIR 

BA3711 

-S4~~-~-,--~-~--1-,-=-2t~Ok_n_, 

t---+--+--+-----t----r--Oo=0.47µF """1 
Ro=lOkn 

-561---+--+--+---t--+-Co=33µF -j 

-S40L--'--4-'----'-6--8-'----'-JQ,--~J~2-J~4-~16 
SUPPLY VOLTAGE:Vee (V) 

1 

~0.1 

r-
0.0 1 

1 

Vee 9V 
Ro-220k0 
Co=0.47µF 
Rc=lOkO 

.!" 

.!<".: 
L 

~ 
+-

10 
OAPAOITANCE:Oo(µF) 

100 
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BA3712 7- - 7' I / I'.~ tf:I Jf.I IC 
IC for Auto-Reverse Control 

BA3712';t:, :IJ-.A:Tv::t, :IJ:iz "J t-7,:t:t~O)::t- t- iJ 

1~'-.A:::i/ t-c:J-Jl.-IC1"9 0 

:T-/O)~j)iffi,::fJl'l, I) -J[,O)[Q),];1~.tl:.~~tl:l I_,, fR'1i 

,Ef:J/'\Jl.-.A ~~'.±.9 {>mtliU::' "'-= .l 7' JL.-m:t'F,:J: {>5.~lifiil& 

'imtliE:HlU ll'i9o 

it.:, A.1J7'/7°t:lE~EE~imi~i*Jjll.,Zl'·M.:IJI), *
JL.-~-T'\'!>!ia~~~;!IH· ~ ~*69 {> z: t ·tf1" ~ 19 o 

The BA3712 is a monolithic IC for Auto-Reverse control of 

car stereos and cassette decks, etc. 

• ~:& 
1) A:1:J7'/7°~i*J~l.,"ll'{>fdl), *-Jl.-~-T. ffi~~ 

~~-T-~~*61"~ {lo 

2i :r-/I:-- i-:·~t1:1aifr.,i, t1:11J/'\JL.-.Al!i~ Eiitn:~:iE1" 

~{lo 

3) th1'F~».~EElB!mtf7 -16V tJAl ' 0 

4) iz /-!f~imifflO)'.iE~J±~il* ~ i*l~ I., "l l \ {, 0 

• Jf.11£ 
:IJ-.A7v::t 

7~:1Jiz 

• ~Hf~-f'):![81/Dimensions (Unit : mm) 

• Features 

22.0~~· 2 

..-------

1.--2.54±0.2 

20.32±0.3 

• ~ 0.65 

* 0.85 

- " 1.25 

lllll cm !ID ail IIll IIIl CIJJ !III IIII] 

2.8~~· 1 

1 Cl.0 

JL 
0. 3 

1) A built-in input amplifier allows direct connection of 

Hall elements or magnetic pickup elements. 
2) Tape end detection time and output pluse width may 

be freely set. 
3) Wide supply voltage range (7-16V). 
4) Internal regulated power supply for sensor supply vol

tage. 

• Applications 

Car stereos 
Radio cassette tape recorders 
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• 7 [J ·;i ? 1f 1' Y? 7 A/Block Diagram 

NOISE 
FILTER 

3 

8 
Cw 

CE 
9 

VREF 3 

·• MMtl~~~/Absolute Maximum Ratings (Ta=25·c) 

Parameter Symbol Limits 

.. ii.II: Vee 18 

ff~tlil~ pd 700 *1 

tif'FiBll~IDI Topr -20-75 

1*~iB.ll~IDI Tstg -55-125 

l:l:l:tJ•)lll louT 20 *2 

*1 Ta=25ti:ll:<'il/ll9gfl~li, l°C(:?!J.OmWtiJ!l[;g 
* 2 7' .i -7 130%0.2sec ON~:;Eill 

• ifl~llJfl:;lt{lf: /Recommended Operating Conditions 

Parameter Symbol Min. Typ. Max. Unit 

Vee 7 13.2 16 v 

PROGRAM 
2 

VREG 
1 

5 
GND 

Unit 

v 
mW 

·c 
"C 

mA 

• tl1tr.J~~/Electrical Characteristics (Unless otherwise noted, Ta=25·c, Vee =13.2V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

flfa~llil.r)lll la - 2.5 3.5 mA 9pin = GND, 2pin = OPEN 

.A.:tJ*'l'.iE v/'(Jv VtN 25 50 100 mVp_p f = 1kHz SINE WAVE 

EN~l±lll\lflll TE - 50 - ms CE =1 µF 

1±11J1~1v;i;t; Tw - 30 - ms Cw =1 µF 

l±l:tJ•II: VoH 2 3.5 - v louT =10mA 

f:l:j:tJIJ-:J·~ IL - - 10 µA -

~:it1t:'iiiliiil±l1Jat/I: VREG 4 5 6 v IR =10mA 

/a?7.t.~T- Vp 2 2.5 4 v -
;i; v ·:; ~ 3 iv r'ili/I: 

1360 RDNIR 
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Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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• iltiE:IBllH!l/Test Circuits 

BA3712 

Fig.1 

• Jitl.1'-1911/ Application Example 

BA3712 

• Dfl:lll.ijlj 
BA37120)£*tif"FO)? 1" ~ //j 7- i" - I-- t- Fig.3':~ I..,* 

9 0 IJ -Jv;lflBJtit-~J.I:. [.,, IJ -M~~;li A.7J*11'..if:v/'\'J(., 

PJ"f': t.i: "? t.:W.h':U.l' i:., TE (sec) fil,:Tw (sec) •O)J'(J(., 

:7.t-i±11J~~[.,*9o Ji~'.iZ.C:-z'j--/1.ff.Rtil,, 1)

Jvf~~;lfjijtf A.7J ~ :h *"tt.f, :17 / :/ i" ~ :7. 1'"71" 7'0) 

t.:/f.J7-:1-tJfJ.Rtitt1', IJ-M~~"!J"A.7J~:hf.i:~\C:, jij 

(1) 

1)-Ji,jil;~ 
I 
I 
I 
I 
I 

Vee Cw 0£ 

t---------c Vee 

13.2V 

tf, Te (secHl': T w (sec) t;O) HJv :7. t- 1±17J L,, 1; - 111 

1~~"/J,.. A.7J ~ :h.9 * "t', mT*1Cll~H:HJv:7. t- i±l7J L, * 9 o 

:1c:J /f 7 hSW'.i ~ .= .:z. 7" Jvftf"F"t'iRtl7- :1t- J.Rti ~ tl: 
9 t.: If.JO) tO)-z', /CJ /j 7 L.SW ON"t'Twil'iO)J'(J(.,:7- t- 1:1:1 

1J[.,*9o 

7'0 77J..AtJ -------+-I ------1 ~·· I 
OFF : ~ 

t Te Tw 

~ 
I 
I 
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(2) 

1J-1t-ia-% 
I 
I 
I 

ON I ON 

7'i:i'f7J.,.J..1:J ~-: 
I I I 

I 
I 
I 
I 

• ff,Efij_f:.O))i• 

I 
I 
I 

lrw 
1-1 

(1) BA3712!.t 'J -Jvf§-%iJH: I., Tf&i~~~~=f-O)J:? 1:, 

f§-%~ii!i:mt~1Df:1 v REG c f,f. .g ~=rt Mm c 1., -r, ~i~ 
ONPi¥0)~;JJf·H fl1j <'' J:? f,f.~~ttf ~tin,* T 0 'J - t-' 

SWf O)ft!JO)~=ffieffiO) c ~ !.ti§-%:±l 1J O)ii[mt~EE1f3V!J1 

J:.c 'f,f..Q J:? f,f.I;;l<;tf~,~C'T o 

Fig.4 

• 'l~B9~ttllb*i/ Electrical Characteristic Curves 

"" z 
w 
a: 
!§ 2 C-------+~---l...-
0 
f
z 
w 
5l w 
3 1 r-------+--~ 
0 

9pin. GND 
2pin:OPEN 

00~--~--~,o---,~5-~20 

SUPPLY VOLTAGE: Vee (VI 

I 
I 
I 
I 

: TE . ,______., I TE 

Lh --I 
I 

(2) 'E-:$1.11.A''~'.0)~~'3-tfVcc71 /1:0) IJ *Tc, .iE 

itf,f.:$11 ~ /?Pi¥raitf~~ij nf,f.~'~-g.;1f&> IJ *To ~i~H 

.A :::i / 1: !.t +'3- f,f. 8IO) t 0) f ICYi/i=f-O))fr < l\.!&1\t Lt T 

< f2 ~ ~ \o 

(3) BA37120):±ltJYi/i-T-!.t, V OH=3.5V/10mAl::JE~EE1t 

~ :h. n' .Q t::./'h, lf:l 1JONPi¥1: l.ti:*lJiBt~~t.l~ (Vcc-VoH) X 

loITT~*~T~~l.,*To ~O)~~. ~-ffl~f~~'f,f. 

~' J:? I: .:')i~ < f2 ~ ~ 'o 

60 

-;;; 50 
s 
"' ei 
i:i 
Q 40 
a: w 
a_ 

"' z 
~ 
;:: 30 

Fig.6 

1 1 
I 

I 
/ 

I 
l 

5 10 15 
SUPPLY VOLTAGE: Vee (VI 

TE 

Tw--

20 

:±l1J1~JL-~~ . -
END~t±lP;¥rai-1f;}jj!~/Hiitt 
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I 
If 

5 10 15 
SUPPLY VOLTAGE:Voo (V) 

9p1n GND 

20 

50 t---+---+---+---+--1----1 __+-Te 
L----+---r-

! 401---+----+----+---+--1----1 
~ 
~ 
B3or---+--+---+:::::=---t-=--=--~T_w---I 
~ ~ 
"' ~20f---+---+---+---+--f----I 
::; 
f'.= 

AMBIENT TEMPERATURE:Ta (°C) 

RDHIR 

BA3712 

~ 4 ,. 
uJ 

"' <{ 

'J 3 
§;' 
>--
:;) 
Q_ 
>--
:;) 

0 2 

1 

~ 

0 

IOUT=OmA 

/( 

I -----j 

10 15 20 
SUPPLY VOLTAGE: Vee (V) 

~ 1or---t---t----+---+--t----1 
Li.i 

"' ~ 
§;' 

fil 
~ 
a: 
::i 

ffi 
a: 

Oc___-~-~---'---"---c___---' 
-50 -25 0 25 50 75 100 

AMBIENT TEMPERATURE:Ta (°C) 
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BA3714F 1.5V ~?'-J-Jv-t?/if 
1.SV Signal Sensor 

BA3714Fl;I:, .A1.J1~~0)10!~~~1±J9.Q~l±lliil~. f(f) 

f~~l:J:? l'l±l:tJ J.:'71' :1liil~~~J~9.Q i:J:; ·:.i ?liil~. 

l±l:tJJ.:'71':11iil~#S•d~n~~?~~~/·~9. 

1~~~l±lliil~1;1:, iffii5Jtflmr/Ht~:l*m l,,H,.Qt.::clD, !it~ 

ttl:flnH':l:9. 

:i:t.::, 3pin, Spinl±J:tJ(f)Te, ToNl;I:, fn-fn?pin-Vcc 

rdJO)::J /-T/•, 1pin-GNDraiO)::i /-T/•(f)fil:J:? 

-rf:EAl1:~:iE:9.QZ. t:tf~~ ;1:9. 
J.:'71'7'1±J:tJc [,,"(l;I:, i:J:/•;.i?liiJ~l;:J:IJ ::J/ t-i:J-JJ, 

~nt.::OUT1, OUT20)2**1ftfl±l:tJ~nZ~'oQf.:clD,;:. 

n H!l.%-tt .Q;:. t 1: J: 1J, l!ilA~ '~ITTtfRin~ t t.1: -:in' :i: 
9. 

The BA3714F is a signal sensor consisting of a sensing 
circuit that detects input signals, a logic circuit that con
trols an output driving circuit with the detected signals 
and an output driving circuit. 

·~fi 
1) imflt~l±b' S ibf'l=:lfRJn~~ di> .Q (Vcc=0.8-4.SV). 

2) ~H-t It lIBi:i'MJ>"~l:"m' 1:~' t.i: ~ '• 
3) iffii5Jt~5Jtn~(f)t.:clD, 1~~Ji5~tt:tffln H'.Q. 

4) 51Uf~mf:/f~l:"m'l:~t.i:~' (la=0.9mA)0 

5) 7 - -:/I / I''~/• I: (,, t.: ti%, ;I. 'iJ =. 7Jlv -;t - t- -;t 

7 t (f)f}f ffl ti Rin~~ .t> .Q. 

• 9f.~'1'it!i/Dimensions (Unit : mm) 

5.0±0.3 

8 7 6 5 

~ ~r&:J 
1 2 3 4 

:;l__ ---
~ -~Lfi;np._nj 
-1.,1.' Jl 

~ ~ I- . 
0 1.27±0.2 0.4±0.1 

• 7·i:i·:.i71i1'7"?7A/Block Diagram 

• .IJ.llt 

BA3714F 

6) MF 8pinl~";.i 'r- :/(f)f*ffll:J: I), ~till: ~(f)il! .A~

.Afl:;:lf~n.Q. 
1.5-3Vffl1'·;.i j.:';J;/,Aj'-1,..--;f'(f)j'--/I/ I'~/· 

•Features 

1) It is driven even by superlow voltage (Vcc=0.8-4.SV). 
2) Extremely small number of external components. 
3) Due to double-wave rectification system, it is excel

lent in signal response characteristic. 
4) Very small current consumption (1 0 =0.9mA). 
5) In case of tape end sensing, it can be used also for 

mechanical auto-off. 
6) Space on the base-board can be saved because of 

employment of MF8pin package. 

dllrai • ~dll~ /• 

• Applications 

Tape end sensors of 1.5-3V headphone stereo players 
Start sensing of music tapes 
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• teMe:;t;:~*&/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

•il•JI Vee 4.S v 

ff3ti!I<: pd 4SO * mW 

l!Jfi;ia.llClll Topr -2S-7S t 

f*:fJia.llClll Tstg -ss-12s ·c 

• tl~lllfl:•f!I: /Recommended Operating Conditions (Ta=25t) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 0.8 1.2S 4.S v 

e ·-~~tt/Electrical Characteristics (Ta =25'C, Vee =1.25V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

ftfi~~-illl la - 0.9 1.8 mA V1N =OV, 2pin ; OPEN Fig.1 

ON~~t±l~flll ToN 3.1 4.4 S.7 s - Fig.1 

END~t±\~llll TE 0.98 1.4 1.82 s - Fig.1 

3pint±\1.Jtt~•JI Vsat3 - 0.11 0.3 v l3=701JA Fig.1 

3pin '.I - .A •lit lsouReE3 60 80 - IJA - Fig.1 

Spin!±\ 1.Jttln•S:: VoN5 - 0.10S 0.3 v I s=10mA, .A.:IJv/'\"JLd;t 
Fig.1 

1.0Vp-p 

Spin~/ ? •lit ISINK5 - - 7 mA Vs=0.3V Fig.1 

.A.:h*'l'.lEv/'\"Jv V1 -22 -19 -16 dBm f=100Hz Fig.1 

.A.1.JUUi\: R1N 23 33 43 kQ VIN =100mV nns Fig.1 I 
lhf'fifli!ll.A.:hrnv.Atlii Wp MIN 200 - - ms 

Pw =0.SVP-P• 
Fig.1 

TE;;,:; 0.7s, V7 ;:;;; 0.3V 

IJ •:; / Jv!i*1;;$ RR - - -20 dBm 
Vee=0.9V, 

Fig.1 
fRR =100Hz, l3=l5=01JA 

• illlJ~1811&18J/Test Circuit 
Ice 

Fig.1 
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• $11' ~ /? 71' - t- /Timing Chart 

Vee 

CONT 

IN 

OUT I 

OUT 2 

Vee 

CONT 

IN 

OUT 1 

OUT 2 

Fig.2 

1366 

• Jit;Jft'f§lj/ Application Example 

CONTROL 
SW 

RDNrn 

r---~~-=--<~-~r--------tc+.OVee 

47µF 

Fig.3 



:;iJ- -7 1 :;iJ- Jt1 IC/ICs for Audio Applications BA843/BA843F 

BA843 
BA843F 

7-7°7"'-;1 .:\:-1'! .:\:-- :J / "D-7 
Tape Deck Key Controller 

BA843/BA843F ti, ~T ;I. fJ :J / I- 0 -JVJj~(f)'T-7' 

7 ·:; =\=-(f)::\=- - :J / 1-- 0-JvJ'IH:::~~ IA.: 12 L IC ""C:'9 o i*J 

i:im~ti, ::;--77 ·:; ::\=-1:::11 LJ.::::\=- - .A.:tJ~J.u~im:a:~ i., 

l"t:ilJ, Z.;f't.f/'\'-;J,,(:::L,-r, §83Ji(f)~~1;!.7J:J/l-O 

-J(,(/)~ntt.fiiii!Ec·9 o 

The BA843/BA843F are monolithic ICs for key control 
of tape deck of the electronic control system. 

·~~ 
1) ::\=- - .A.1:Jf~-%f 7 ·:; 79 {>fiifH tM.::-tt H 1{> f.:: f!J, 

.I/ D ·:; ?~([);:\=- -t.f{~ffl"°C:' ~ {>o 

2i .A.:tJmT-ti, 9~-rt!Hi'i.""C:'~ililt~EEJ: •J -:t1v1":; 7 i., 

-r ~ \ {> (/) ""(:'' -t (/) ;!: ;!: .A. :tJ ::\=- - ~ tt~ I., -r t .I 1 ;J,,' 

-x-V/ 1fit1¥""C:' ~ {>o 
3) tfj:tJIEJ~li}!.\Ji'i.~fol (DTLff~~) 1:::tJ-:in 1 {>f.::f!JTTL, 

CMOS IC:& V: I- 7 / ".) :J.. )I (B-EFai) (f) F 7 1 7" t.fii]" 

~!*1$oV~?~"•mWl"~M9{>~~ti•fM~ 

-tt-r ~ 1{> t.:: f!J, "•mW !.,"I: J: {> ~Jbf'F f ~.!l: "°C:' ~ {> o 

5) ~ibi!~.A.Hifl::: ti, STOP-=E- Fl: t ·:; " ~ n n \ {> 0 

6) 12L 7'0 t ;J,, fif!,Ef.11::: J: IJ ,, 1 ~ - 7 IC c 1.,-r li1tb!H'~ 

1:J ""(:'di>{> 0 

• mlt 
7-7'7 ·:; ;:\=-(/);:\=-- :J / I- O-J(, 

• *lf~-tit~/Dimensions (Unit : mm) 

BA843 
19.4±0.3 

Rl.2 14 13 12 ~ 

12345678 

ci hf--1 
[~f~.~!, !( ,,,,,\'" 

°' I ~2.54±0.3 I ~ ~ 
~ 17.78±0.3 ii±o-:-6 

BA843F 10.0±0.3 

1615141~~ 

~r'O 
12345678 

•Features 

1) A latch function holds key input signals so that non
locking type keys may be used . 

2) All input pins are pulled up with resistors so that a 
noise margin is achieved even if the input keys remain 
connected to the inputs. 

3) DTL-Type resistive load output circuits are used to 
allow drive of the base-to-emitter junction of transis
tors or TTL and C-MOS IC devices. 

4) Internal logic circuitry establishes priorities to be used 
when multiple keys are pressed simultaneously, thus 
preventing misoperation. 

5) The stop mode is automatically enabled when power 
is switched on. 

6) 12 L processing is employed to implement a low-power 
consumption bipolar device. 

• Applications 

Tape deck key control 

RDNrn 1367 
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BA843/BA843F 
GND 

PLAY STOP FF MEMO AW PAUSE REC GNO 

• t@Mll*i:~/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

•iot•a Vee Max. 7 v 

i!f3til~ pd 500 * mW 

l!J11'iB.JU~l!U Topr -20-75 ·c 
fiff:).IJl~l!D Tstg -55-125 ·c 
J..traa~l!D V1N -0.3-Vee v 

l:llt.J•EE~l!D VouT Vee v 

• 1Ull111f1:*f4' I Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Untit 

Vee 4.5 5.5 v 
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• •!tfl9!Mtt/Electrical Characteristics (Ta=25t) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

1i!!ffl•ilill'ltEE~IDl Vee 4.5 - 5.5 v - Fig.2-6 

/\1 v«Jv.A:h•EE V1H 2.0 - - v - Fig.2 

a-v-"'"Jv.A:h'll!:EE V1L - - 0.8 v - Fig.2 

a-v«Jv.A:h'ltllll l1L - - -4.0 mA Vee=5.5V, V1 =OV Fig.3 

.A:hnllt&~'ll!:EE V1 open 3.2 - - v Vee =4.5V, I 1 =OmA Fig.3 

"1 v-"''Jvl±l:h•EE VoH 2.9 - - v Vee=4.5V, loH= 0.4mA 
Fig.4 

V1L =0.8V, V1H =2.0V 

a-v«Jvl:l:l:h'ltEE VoL 0.4 v Vee =4.5V, loL=10mA 
Fig.5 - -

V1L =0.BV, V1H =2.0V 

/\1 v«Jvl±l:h•llll IQH 1.1 - - mA Vee =4.5V, Vo =0.9V Fig.4 

111Ha~~•llll lo - - 60 mA Vee=5.5V Fig.6 

Vee Vee 

l'L 
INPUT OUTPUT 

I 
Fig.1 .Al±l:htl~~ 

• a~·:t?•im 
(1) .g..A:t.Jl:M9 .QllJfl: 

l±l :h 
.A:h1a.f3- l:l:l:h=t:- I'' 

OF AST OFF ORw OREe 0PAUSE OPRAY 

STOP L L L L L L STOP=t:-1'' 

FF H H L L L L FF=t:-1'" 

RW H L H L L L RW=t:-1'' 

PLAY L L L L L H PLAY=t:- F 

PAUSE L L L L H L PAUSE=t:- F 

REC/PLAY L L L H L H REC/PLAY=t:- I'' 

REC/PAUSE L L L H H L REC/PAUSE=t:- F 

MEMO RW=t:- FA¥!!* 

AR jjfi~.11: 
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A 1J 
:§i'i'£0)1:f:l/J'E- F 

1~ {} 

STOP FF RW PLAY PAUSE REC/PLAY REC/PAUSE MEMO AR 

STOP * FF RW PLAY PAUSE REC/PLAY REC/PAUSE * * 
FF STOP * RW PLAY * REC/PLAY * * * 
RW STOP FF * PLAY * REC/PLAY * STOP * 
PLAY STOP FF RW * PAUSE REC/PLAY REC/PAUSE * * 
PAUSE STOP FF RW PLAY * REC/PLAY REC/PAUSE * * 
REC/PLAY STOP FF RW * REC/PAUSE * REC/PAUSE * PLAY 

REC/PAUSE STOP FF RW REC/PLAY * REC/PLAY * * PAUSE 

A)..)Jj~-1} 8)..)Jj~-1} l±l/J'E-F 

STOP FF, RW, REC, PAUSE, PLAY STOP 

RW, PLAY STOP 
FF 

REC, PAUSE FF 

REC, PAUSE RW 
RW 

PLAY STOP 

PAUSE REC/PAUSE 

REC PLAY REC/PLAY 

PAUSE & PLAY PE Cl PAUSE 

PAUSE PLAY PAUSE 

• iJlg~@~~/Test Circuits 

Vee 

- S, 

Vr Ope~lrL 
lr=OmA V t Vr=OV 

Fig.3 I IL, Vr open)JllJ'.lE:lfili3 
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Vee 5.5V 

VDHl;tS, CD 
IOHl;tS.~ 

s.1: .t: •J ild:IEl±I :n 1:wr, L- t~ 
A.:h fl·IH1JD~ .Qo 

BA843 
BA843F 

ftDNrn 

BA843/BA843F 

\OL 

Fig.5 VoLi.IUJ'.IE@J!g 
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BA3810F 3V 7- - 7°7 '/ ;:\:- .:::J > f'· CJ-.. 7 
3V Tape Deck Controller 

• ~Hf~"tj-)!18]/Dimensions (Unit : mm) 

BA3810Fl;t, 3V7-:tv :::J - ~m1::mi~ ld.:7-7 A.:tJ 
:::i;.... t-o-;i,...lfjlC~9o 

l!Jf'l=-'E- FO)~:it:n~1::1i~'-' "';" A.:tJ ~ m1., n, .Qt.: 

11>, .:i:- F.A1·:.i71cr .. iO)nc•1f-2f;:~"tt11itJ>, 7o·:.i7 

~:liHH rq:iil t.,, f:l:l:tJl:::;t-:t;....:::i v? 90) F711'\~'fRll 
~ Tl.'.Q~, 9H1tt$£0)'.'.J..'f.t'-'@iMMi;JU:::t.t-:in'* 

"to 

a: f.:, .A 9 /J'\1-'E- FiJf~tt 6 ti n51J, STOP-'!:- I'' 

0) A.:tJ c :1t1::~-r O)f:l:l :tJ c~lin ~ ll:.11>, )ll!ft1imt t.:tH 
'7-::t /@i&t:: J:: -:i TM~~ ti, li".%'11J1'1=t::11~ t., a: 9 o 

Z..O)f.:11>, 'iii!ii.7.1 ·:.if-iJS''f'~cf.t-:iTl.'*9o 

t.ts, Z..O)c ~1~~*0)1ii!iit.:t, 13pint::J::-:iT, ill!Jlfill 

m~~*"to 

The BA3810F is a tape input controller IC developed for 
3V tape recorder. 

• !M'fi 
1) 1.8ViJ• 6 llJ1'1=9 .Q o 

2) 1~'7-:;f /@j&rqjlO)f.: l!J>1l[)!ii.A 1 ·:.if" iJS''f'~o 

3) ii~ t,-r,;-;i,..1;: J:: .Q-'E - F~'.iE:O):f*.ffl~, 12f;:O)~-~ :::i 

;.... t- o - ;i,.. iJS'ilJfig~ .ti .Q o 

4) f:l:l:tJl.:1:91'\T::f-:t;....:::i v79f:l:l:tJctJ:-:in'.Qo 

e Features 

1) Working voltage is 1.8V at minimum. 
2) Requires no power supply switch because of being 

built- in with power on circuit. 
3) Possibility of single wire control due to employment of 

mode setting by voltage level. 
4) All the outputs are open collector outputs. 

• Applications 

3V tape recorders 

13.7 ± 0.3 

1 2 3 4 5 6 7 8 9 10 11 

• :7'o·:.i7~17"?7A/Block Diagram 

MOTOR 
PAUSE 

SPEED 
CONTROL 

P/R SW 

BA3810F 
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• Hti!l!lllfl:;\#/Recommended Operating Conditions (Ta=25"c) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.8 3 3.5 v 

• tl!UY:l!lftt/Electrical Characteristics (Unless otherwise noted, Ta=25"c, Vee =3V) 

Parameter Symbol Min. Typ. 

liilr&•)ll((l) lee1 10 20 

liilr&•~ (2) lee2 5 13 

A.1J:i:..- t-a-Ji-•EE (O) VINO - -

A.1J:i:..- t-a-Jv•f:El1l V1N1 1.44 1.47 

A.1J:i :.,- t-a-Jv•f:E (2) V1N2 1.66 1.69 

A.1J:i :..- t- a-Jvlrf:E (3) V1N3 1.87 1.90 

A.1J:i :..- t-a-Jv•f:E (4) V1N4 2.08 2.11 

A.1J:i :.,- t- a-Jvlrf:E (5) V1N5 2.29 2.32 

A.1J:i :..- t-a-Jv•f:E (6) V1N6 2.51 2.54 

STOP-INA.tJ•f:E VsToP 0.7 1.0 

PAUSE-INA.1J~f:E VPAUSE 0.7 1.0 

18pinA.1J'8f:E V 18pin 0.3 0.6 

lfj 1Jt.!"1'1:f:E VoL - 0.3 

• illti'.IE:lillg)/Test Circuit 

Max. Unit 

50 µA 

25 mA 

0.45 v 
1.50 v 
1.72 v 
1.93 v 
2.14 v 
2.35 v 
2.57 v 
1.5 v 
1.5 v 
1.1 v 
0.5 v 

BA3810F 

Fig. 1 

RDNm 

Conditions 

.A9/1~1w.¥ 

;f/ (PLAY) If.¥ 

1iA.1Jv/'\Jv 

PAUSE 

FF 

REW 

STOP 

PLAY 

REC 

~llll!JSTOP 

~f!il]PAUSE 

1'1''7 -;f / IJ i? ';/ 1-l!Jf°'Flf.¥ 

lo =10mA 

S,, S,, S 4 : 1 ; NORMAL 
2; TEST 

S,:CLOSE IN 
*OSCILOSCOPE 

LOGIC TESTER 

BA3810F 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

I 
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• J(;Jll~J/ Application Example 

AF 
~ .:i_-" 

1374 

±2% 
r---------------:-- ----- -:-- --...., 
' ' 

I I 
L-----...J 

'E-5' 
1'"51'1\ 

470,{) 270,{) 330,{) 390,{) 470,{) 680,{) 

I o 

L-----J 

/5/;/t' 

Fig.2 

;;<.t:'-t' 
::i / e D-Jv 

RDNm 
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BA3818F 3.vs.~~/i'\v-1'-Pt--1' 
3V 5-Pomt Comparator Array 

BA3818Ht:, 3Vt; t ·:; t- 7-/v :i - :$i'ffl0) )< t; ::J / t

i:J-JvlC""C:'90 

5 fJEO):::i ::..-1~ i.....- 51 c :::i /Hi.....- t-:l!~v«Jv!Bl~t.l' ~tM 

Jill~ n -r ~' :i: 9 o '-' 7 t- 9 ·:; :r )< tJ 0) :::i ::..- t- i:i - 11; m € 1.t 

i.:; &?t}~O) 21-*:<t 1) 'E- t- :::i ::..- t- i:i-;i,ffl c L, T{ifflc· ~ 

:1:9o :l:tc., t'":; t-~~O)v«Jv)<-9c l.,Tfie!f.19.Q;: 

ct iiJljgT-·9 0 

The BA3818F is a mechanical controller of 3V cassette 
tape recorder. 

·~~ 

• ~ff~'1"$!~/Dimensions (Unit : mm) 

ci_L__ __ ~ 
~ ~j__fl;np n n 
-1~1-i ~ JL 

0 1.27±0.2 0.4±0.1 

•Features 

BA3818F 

1) 1!t~illii~EEl!J1'Fi:fiiJlig(' <11i.:@ (Vcc=1.6-3.6V) 1) Driven by low power supply voltage (Vcc=1.6-3.6V). 

2) ~::kl±l:tJ~mtl.f:k~~' {lo Max=5mA) 

3) 1!tilllf!f~:tJ ""{:' <11i .Q (lo=2.4mA at Vcc=3V) 

• .mit 
)< t; :::i ::..- t- i:i-11; 

21-*:<t'J'E- t-:::i::..- t-i:i-11; 

I"·:; H~~v«Jv)< -9 

2) Large maximum output current (1 0 Max =5mA). 
3) Low power consumption (1 0 =2.4mA at Vcc=3V). 

• Applications 

Mechanical control 
2-wire system remote control 
Dot-display level meters 
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.~-71' ~ Jf:J IC/ICs for Audio Applications 

• fleMfll:j;:~f&/Absolute Maximum Ratings (Ta=25.C) 

Parameter Symbol Limits Unit 

'iii.Ill.II Vee 5.0 v 

W:tJtillt louT 5 mA 

ff!gfft$fi:: Pct 450 * mW 

IM'l'~Jliallll Topr -25-75 "C 

1*1'.f~Jliallll Tstg -55-125 "C 

• m:~DfF;lefll:/Recommended Operating Conditions (Ta=2s·c) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.6 3.0 3.6 v 

• ll~f..J~tt/Electrical Characteristics (Ta=25t, Vcc=3V) 

Parameter Symbol Min. Typ. 

111\f~~Pittmi lo 1.4 2.4 

:::i:.-1t1--- l-v-"'·11.-1 Ve1 1.52 1.58 

:::i:.-1t1--- l-v-"''JL-2 Ve2 1.74 1.80 

:::i /Jtv- i- v-"'·11.- 3 Ve3 1.97 2.03 

:::i:.-1t1--- 1-1--«11.-4 VC4 2.20 2.26 

:::i:.-1t1--- 1-1--«11.-5 Ves 2.42 2.48 

W:tJiMOtff VC6 - 0.12 

• iftll~l811H!l/Test Circuit 

4.7µF 
+ BA3818F 

GND 

Fig.1 

1376 

Max. 

3.5 

1.64 

1.86 

2.09 

2.32 

2.54 

0.5 

Unit Conditions 

mA Vmode =OV (2pin) 

v RL =5600 

v RL =5600 

v R L =5600 

v R L =5600 

v R L =5600 

v R L =5600 

• .r.tJ091J/ Application Example 

Vee 3V 

+ 
47µF 

Mode 5 
5600 

Mode 2 _._ 
o-----~ 

Mode 1 

Fig.2 

ftDNfn 

BA3818F 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 



;t - 7 1' ;t 1'I IC/ICs for Audio Applications BA3828F 

BA3828F 7~;t ,m7· 1; i! ·:; ~.A 1·:;7-+:::i :.-i~v-971...-1 
Radio Preset Switch+Comparator Array 

BA3828Fti, 7·>::f(T)iitfl!lflB,Eij':~~~tit.:ICl', iit 

fl!J;:i. 1·:;7€$ t7 .i -.=.;,,1·;;. -$1~;1f-ffl(T) v-"''Jl-;t. - $1 

flB(T) 2 -:>CT) ·;ro ·:;? tJ> S~.14JiX ~tin'* 9 o 

v-"''Jl-;t.-$/f\B,;1:, B1~(T)::i ;,,1~v-$1 t :::i ;,,1~v- t-¥ 

~ v-"''Jl-IEl!mtJ' smliX ~ti z1,' * 9 o * t.:, ::i. 1·:;7flB,;1: 

4~(7) PNP ::i.1 ·:;7l'~.f4JiX~tiT1,'i9o 

BA3828F is a IC developed for the unit of selecting 
radio broadcasting station, consisting of a station selec
tion switch block and the level meter unit block for in
dicating the tuning meter. 

·~:Iii: 
1) :1' 1J -t? ·:; t- ::i. 1·:;7 X4, :::i /l~v-$1 :±11.JXB ~ i*.I~ 

2) :::J /I~ v - $1:±l1.J ';l::Ai::~)Jif:±l 1.J ': J: '? l \,' .Q f.: cll)~)jjf 

ifi1Jf,!!Jfflt!Hi\:1f:lf'~ 

3) ¥~~1±~1*.1~(.,"'[l,\.Qf.:cll), ~;W,~l±~iJJ. ~00)..11.. 

Jl~1tCM t., T ~:Ai:: t., T 1,' .Q o 

4) :::i ;,,1~v-$l(T)::i. v ·:; :,,*-J" t-:·~mH)'f :IJ''::mtJ. 
"'[1,,.Qt.:clf), 9-"'T(T):±l1.Jiflii.lai¥': OFF 9.g;: t ,;1: 

• JIB.t 
7 :J::t:ti-t? ·:; 1-:r-:tv :::i - ~· 

7 :/;f 

t-:":; t-~:1f-v-"''Jl-;t.-$1 

•*~'1"~~/Dimensions (Unit: mm) 

-: j 

;nt=~ru-nW 
t;; l-1 1-- __j l-
g I 1.27±0.2 0.4±0.1 

•Features 

1 ) Four preset switches and 8 comparator 
outputs are built in. 

2) The output of each comparator is composed of a 
constant-current output, so no current limiting re

sistance is required. 
3) Thanks to reference voltage incorporated, the IC is 

highly immune against the fluctuation of supplied 
voltage and the change of ambient temperature. 

4) Threshold voltages of the comparators are slightly 
overlapped with each other, so all outputs do not 
turn OFF at the same time. 

5) The range of power supply voltage is as wide as 

Vcc=1.8-9V. 

• Applications 

Radio cassetts tape recorders, Radios, Dot indication 

level meters 
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'1" - j-' 1' '1" Ill IC/ICs for Audio Applications 

• 7 Cl ·:; 7 ~ 1"77'f7 .£./Block Diagram 

Vc1N 

> 
>'" ~ 

I 
I 
I 
I 

I I I I 

L----~==~-=L~~~=~-;;;-

LED 
1 

LED 
2 

LED 
4 

• ~M:At:*:~~/ Absolute Maximum Ratings 

Parameter Symbol Limits 

"<l!:i.!ii=:a:: Voe 12 

ff:gj~;J<: pd 600* 

LED 
5 

ilrf'Fi.!l.Jtialill Topr -25-+75 

1Jf-i'.fi.!l.Jtialill Tstg -55-+125 

• :tlt~11Jff'1H4 /Recommended Operating Condition 

Parameter Symbol Min. Typ. Max. 

=:i.!i!=:JI: Voe 1.8 3 9 

"<l!:i.!i!"<l!:Jl: Vo 1.8 9.5 9 

SWOUT SWOUT 
A B 

LED LED 
6 7 

Unit 

v 
mW 

·c 
·c 

Unit 

v 

v 
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'1" - 7 { '1" Ill IC/ICs for Audio Applications BA3828F 

• '!ljf.fr:l~ii/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vcc=3V, Vo=9.5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

)~-~mt 1 lo 3.0 5.0 8.0 mA :::i /Hv-:$1 tl:l7J9ili-T- OFF 

)~-~mt 2 lo 100 150 200 µA SW OUT-Vo r~i 1 OOk Q lt*1Ca# 

~:*:LED t''71' :i~mt ILEO 2.0 3.0 4.0 mA 

Vc:YiHmtt±l~mt le - 25 100 nA Ve=1.0V 

~;:'.,~~~;_,~ i'~JI 1 Ve1 - 0.06 0.08 v l10>1mA 

2 Ve2 0.205 0.225 0.245 v l10>1mA, 18 >1mA 

3 Ve3 0.318 0.338 0.358 v 18 >1mA, 17 >1mA 

4 Ve4 0.430 0.450 0.470 v 17 >1mA, 16 >1mA 

5 Ve5 0.543 0.563 0.583 v 16>1mA, 15>1mA 

6 Ve6 0.655 0.675 0.695 v 15>1mA, 14>1mA 

7 Ve1 0.768 0.788 0.808 v 14>1mA, 13 >1mA 

8 Vea 0.880 0.900 0.920 v 13 >1mA, 12>1 mA 

SW ON ;q, ·1 :_,, i;J;-iv Fili/I Vrn 0.4 0.7 1.0 v 

SW OUT Tr i~fD~JI Vsat - 0.1 0.2 v SW OUT-vor~i 1 OOk Q lt*1Ca# * 

• llltiE:18113181/Test Circuit 

r------------------------------------1 
I ~D S~ ~ 
I ·~~ : ~ ~ 
I 
I 

~- SW, 
I 
I 
I 
I 

SW, : 
ONI 

v cc 0 ,,0-....----1--t Jjj.{:;';: 

+ 
47µ 

GND 

Test 
circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

OFF 

GNO 

I, tlt }.i\: Q ( 1%) 
::i /7'/-tt (71' 1~.L.) F ( 1%) 
::J/7'/"t (lit JIJ!I) F ( 5%) 

Fig.1 
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'1" - 7 ~ '1" Jfi IC/ICs for Audio Applications 

• JiOJJlf§IJ/ Application Example 

Yreg 

0.9V 

+ 

.!jl.{;t 
t! tt : Q ( ± 5%) 
::i/7/-lf (717-) :F (±10%) 
::i/7/-lf (~ M): F (±20%) 

Fig.2 

r--
I 
I 
I n--

11 
11 
II m--

111 
111 
Jk--
II 
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~-7·~ ~m IC/ICs for Audio Applications BA6235/BA6235F 

3V fl=f·JJ1~-j-BA6235 
BA6235F 

3V Electric Governor 

BA6235, BA6235Fti, 1Ji~l±DC'E - ; O))lJllt!JillffllC 

<:'9 0 

~M~~{it~~n. ~mt11S$n, DCJ7;.... /fJ> ;;,mi£~ :11. T 

1.':l:i"o 

DC.:i:-;tJ·6~~99~ili:~1JH~:±l 1.,, Dc.:i:-;O)Jl 

fllttlill € fi-1.' :I: 9 0 

:I: f.:, *ftj"ttCR~1£J!99 C:. tt::J: IJ, *~O)DC'E-'.$1 

t::~<.t!itc:> ~ * 9 0 

The BA6235/BA6235F are ICs for speed control of low
voltage DC motors. 

• 4':1ii: 
1) lb1'1='i!ii!i!~l±tBl!tJ'""J1'1.' (Vcc=1.8-5V)o 

2) j~Jf'i;)lfftJf11'1J:I.' (la=2.0mA)0 

3) 9~f;tttCR~'.lE~0)1£J!I:: J: IJ' *~O)DC'E-'.Sl l::M 
lite:'~ 9 0 

•Features 
1) Wide range of working power supply voltage 

(Vcc=1.8-5V). 
2) Small current consumption (1 0 =2.0mA). 
3) Usable for various DC motors by means of changing 

external CR time constants. 

• :1D7?1i'1'J7~7A/Block Diagram 

• 5'1-m-t=*l!l/Dimensions (Unit : mm) 

BA6235 
9.3+0.3 

'.l.1· 0 ts-·7=6--~ 

WI~ 
~~rwni~ R7.6±0.3 ·~ 
+1 M TN _: 
::; :-:; 0.5±0.1 0.3±0.1 

~ ~ I I I Mi~ 
7 .62±0.3 8.8±0.6 

BA6235F 
5.0±0.3 

1 2 3 4 

....,J__ 

;1it=frl 
127 ± 02 0.4 ± 0.1 

•m~ 
3V7V::t:t.1i?·;i t-v:::i-1f 

?1''7D:t.li?·;i t-v:::i-1( 

• Applications 

3V radio cassette tape recorders 
Micro-cassette tape recorders 

BA6235 BA6235F 
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* ....... 7--r *JD IC/ICs for.Audio Applications BA6235/BA6235F. 

e teM:ll:k:iE~/Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits Unit 

-~·EE Vee 8.0 v 

i!f~tel~ pd 500* mW 

lbf'l'i.llJllalll Topr -20-75 "C 

-l*#i.i.JllUll Tstg -55-125 "C 

• jl~fl:llJ;\l!#-
/Recommended Operating Conditions (Ta=25"C) 

Parameter Symbol Min. Typ. Max. Unit 

11iJJ11EE Vee 1.8 3.0 5.0 v 
'E-:$1:1l:ktli IM - - 800 mA 

• t1•rr!J~tt/Electrical Characteristics (Ta=25"C, Vee =3.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 
-

~iJJ11illl Is - 2.0 5.5 mA IM=OmA 

t:l:l:t.J~~-EE Vo sat - 0.1 0.3 v IM =120mA 

~iltlEE VREF 165 190 215 mV IM =120mA 

tillt.lt K 45 50 55 - IM =50-150mA 

~?JtEE~EE~tt l>.VREF/t:. 
VREF Vee - 0.1 - %/V IM =120mA, Vee=1.8- 3.5V 

tlUJltJt•EE~tt 1!.KK/l!.Vcc - 0.1 - %/V IM =50-150mA, Vee=1.8-3.5V 

~il'liEE11li~tt l>.VREF fi 
VREF Mj 

- 0.002 ~ %/mA IM =20- 200mA 

•Ulll.lttillt~tt 1!.KK/t..IM - 0.05 - %/mA IM =20-200mA 

~iJtEEi.llll~tt /!,.VRE~ 
VREF ~Ta - 0.02 - %/"C IM =120mA, Ta=-20-75"C 

Cllll.ltii.Jl~tt 1!.KK/!!.Ta - 0.02 - %/"C IM =50-150mA, Ta=-20-75"C 

• IO.lftfl.l/Application Example 
BA6235 Vee 

Fig.1 
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~ -7-' 1' ~ JJ.I IC/ICs for Audio Applications BA6227 

av-.=r-tJ1(.7 BA6227 3V Electric Governor 

BA6227 ,;:1:, 1tt~S: DC "'E - ~ O))!Jj'l!JIJfal]ffl IC C: 9 o 

~$~fil:~1:.~. ~mtff!'$~, DC 7'//f.J' St~i;X;~ n Z 

L';l:9 o 

DC"'E-~~6~1:.9~~&~tifM~~. DC"'E-~O) 

l!JJ'ifillfall f frL' ;!: 9 o 

BA6227 is a speed control IC for low-voltage DC motor. 
This IC consits of a reference voltage generator, cur
rent multiplier and a DC amplifier. 
The IC controls the speed of a DC motor by detecting 
counter electromotive force from the DC motor. 

-~~ 
1) )iljllf~mtf.J~·:'.P' iJ L 'o 
2)~#~~-0)R~~~~3~0)"'E-~~MZ1"8~o 

3) jHiltflB~t.Jf:'.P'iJL 'o 

•Features 
1) Less current consumption 
2) The IC is adaptive to a wide variety of motors by 

changing constants of externally connected devices. 
3) The number of parts required to connect externally 

is less. 

•m~ 
3V 7 :/;t :f.J iz ·;; H-<J - :$f 

?17D:f.Jiz·;; t-v::J-~ 

• Applications 
3V radio cassette recorders, 
Microcassette recorders. 

• ~ff~;f"~~/Dimensions (Unit : mm) 

R1 .0 1 ·8 7 6 51 

UJ! 
9.3±0.3 

1 2 3 4 

,........-----,-1~ I 7.6±0.3 i~ 

!~ rrc=>ff~±0.1 "'[~I ~ ~ 
00 
<ci N 

0 
+r 
N 
M 

0.5±0.1 f ~ 
r§±o3 I I 8.8±0.6 I 

7.62±0.3 

• :to·;; 7~17?7 .4/Block Diagram 

NC 

NC GND 
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~ 
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;;t· ....... 7• ..,- ;;t JD IC/ICs for Audio Applications 

• ~Mll:klE'.*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

tli.!i!11tl± Vee 4.5 v 
ff3ttl~ pd 500 mW 

ibfl'i.!lllfiil To pr -20-+15 ·c 

1¥7-f i.!lllfiil Tstg -55-+ 125 ·c 

* Ta=25°eP .. LI:~ smw/"e <'ffilf. 

e m!!@lllff•-(!l:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit. 

Vee 2.0 3.0 3.6 v 

• 111ifrn~t!t/Electrical Characteristics (Ta=25°C, Vcc=3.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

tli.!i!11tlllf Is - 2.0 5.5 mA lm=OmA 

J{ of 7' A 'iilllf iq 120 180 240 µA lm=OmA 

.,$'iii± Vref 235 270 305 mV 1m=120mA 

il[)lffJ:tfflJ:iEft K 31.5 35.0 38.5 - 1m=120mA 

~fata: Vo( sat) - 0.13 0.3 v 1m=120mA 

£'?lill±tl±™1 Av~:f11:i.vcc - 0.42 2.3 %/V 1m=120mA, Vee=2.0-3.5V 

tlllfJ:ttl±~tt 6KK/6Vcc -1.8 0.18 1.3 %/V 1m=120mA, Vee=2.0-3.5V 

~ll'lll±'lllllf~tt ~~~~f /Alm -0.025 0.001 0.005 %/mA 1m=20-200mA 

'll!lllf.IU!lllf~tt AKK/b.lm - -0.04 - %/mA 1m=20-200mA 

.,ll'ill±i.1.ll~tt .6.Vref /AT 
Vref a - 0.02 - %/"C 1m=120mA, Ta=-20-75"C 

'lllllf.J:ti.1.ll~tt ~K//Ha - 0.025 - %/"C 1m=120mA, Ta=-20-75"C 

• ~JfitlJ/ Application Example 

r----------------------------,, 

1384 

I 
I 
I 
I 
I 
L 

_i, 

R, 

I 
I 
I 
I 

R, I 
I 
I 
I __________________________ J 

4 
GND 
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~ -7 1 ~}fl IC/ICs for Audio Applications BA6220 

BA6220 )fl.JD DC =E - 9 llJJU5Yf$ IC 
General Use Electronic Governor 

BA6220,i, )Jl.fflDC"'E- 9 O)i*/lffiljmJffl';::~· !_, f.::"'E ./ 

1J ::-- ·;1 71c-r:·9 0 

£~~13L·~~. ~iM1'1Si¥~. J:Ux~:&lfEiJJ@Jlg,:J: ~J 

m•~h, DC"'E-9~6·~9~~E~tif~ilii_,DC 

"'E - 9 O)i*JlffiljmJ f ff~\* 9 0 

~M~~afR~9~~tT3~0)DC"'E-9~MZT8 

;!:9 0 ;l:t.::, ICO)-tt7'.A 1-v- H:tl*1C~hf.::~-Tf 

GNo~•~9~~tz, ~&m~f*8<9~~twz 

8;!:9o 

The BA6220 is a monolithic IC developed for speed con
trol of general purpose DC motors. 

·~:Jij; 

1) ih1'F~ibii~l±~lmt.fU.~' (Vcc=3.5~16V)o 

2) 11f~J±nifO)EiJJ I-JI-? tf4if':*8~'o 

3) £,&~~tfflJfflZ 8 ~O)Z~Bt~~tf*8~'o 

~~M~2aO)R~~J:ij3~0)DC"'E-9~MZT8 

• JDit 
7V'::t:h-t!·;11-v:::i-:1~ 

• 7'0"/?~1'Y7'7.L../Block Diagram 

• ~ff~\t~~/Dimensions (Unit : mm) 

9.3±0.3 

Rl.O I s 7 6 s I 

U! 
M :;; 1 2 3 4 N I 7.6±0.31 -

"'[~~·· j~ n-i~I +1 (V) TN -:-+O I 

a: "! 0 5+0 1 °· 3- .. 
00 ~- ~j·-·t I 

M i2.54±0.3 l . 
J:'52+0.i • · a-:-s±o.6-1 

•Features 

1) Wide range of working power supply voltage 
(Vcc=3.5~16V). 

2) Very large starting torque at the low voltage. 
3) Large allowable loss due to effective utilization of 

substrate radiation. 
4) Usable for various DC motors by means of changing 

constants of the external components . 

• Applications 

Radio cassette tape recorders 
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*-71' *IO IC/ICs for Audio Applications BA6220 

• .eMB:*:i:~/ Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit Conditions 

ti.!j'!i)± Vee 18 v -

jlfgfi~ pd 1.4* w PCB : 9cm2 t1 .0 
' 

• m~lbf'F*~l:/Recommended Operating Conditions (Ta=25"C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

Vee 3.5 16 v ftr.i: 89-cm 

• •jtfl'.JJMtt/Ele1:."trical Characteristics (Ta=25'C, Vee =12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

/{-(J".Ailiill! l4 0.5 0.8 1.2 mA RM =180Q Fig.1(d) 

l:ll:t.J§Mati±: VSAT - 1.5 2.0 v Veo=4.2V, RM=4.4Q Fig.1(c) 

~iltl± VREF 1.10 1.27 1.40 v IM =10mA Fig.1(a) 

•)lit.It K 18 20 22 - RM =33-44Q Fig.1(b) 

~iltl±ttG:mt 6.VREF /6.V 
VREF CC - 0.06 - %/V IM =100mA, Vee=6.3-16V Fig.1(a) 

.:)lltJ:l:•i±:~tt 6.K I 7 D.Vcc - 0.4 - %/V IM =100mA, Vee=6.3-16V Fig.1(b) 

~iltl±•illt~tt 6.VREF /6.I 
VREF M - -0.02 - %/mA I M =30- 200mA Fig.1(a) 

fl)llf.lt'.!lillt~tt 6.K I 76.IM - -0.02 - %/mA IM =30-200mA Fig.1(b) 

~*ill±iAlJf~11 6.VREF /6. 
VREF Ta - O.Q1 - %/"C IM =100mA, Ta=-25-75"(; Fig.1(a) 

t)llt.lt~Jl~tt 6.K I 76.Ta - O.Q1 - %/"C IM =100mA, Ta=-25-75"(; Fig.1(b) 

• illl.l:i'.1§115181/Test Circuit • JiOJO~/Appllcation Example 

~----.-----.---0 Vee 

390!l RM ~ IM 

(a) (b) 

~-------.---o Vee 

4.4!l 

Fig.2 

(o) (d) 

Fig.1 
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;t -:r· 1' ;t Jfl IC/ICs for Audio Applications BA6240 

BA6240 5.fl.Jfi DC -=£- - ~ lilf :filjfap IC 
General Us~ Electronic Governor 

BA6240(;J:, )ft.If.I DC'!: - 9 O))ijj:llilJmlffl ': ~R ~:Ii f;: 'E 

/ 1) ;:_, .. ,1'JIC-z'9 0 

~*~1:il:Rj:_~, ~)M1g$~ • .1ux~J.Hf&iilm~H= J: •J 

m~~n. 0C'l:-9~SRj:_9Q~&~~iMiliL-OC 

'E- $10))1/l:ifilJmJ i fi~' * 9 0 

~tt0iR~9Q~t1'8~0)DC'E-9~Mm1'8*9o 

ICO)-ij-:;l'.A I- v- H:tl~~ tLHi!H·fGND,:tltl!!9Q 

~t-Z::ff8m*i*8<9Q~tW-Z::8t9o 

BA6240 is a monolithic IC developed for controlling the 
speed of a general use DC motor. 

• !M'~ 

1) IM'F~ilill~IHMil1.fJ1;;~' (Vcc=3.5-14V)0 

2) ilf~)Jill~J±aijoO)&iiJ I-Ji; 'J :lf~ij'(;::* 8 ~ ' 0 

3) ~~DX~dfflJffl l" 8 Q 0) Z.·ff&m* :ll* 8 ~ 1o 

~~tt0~~0)R~~J:~8~0)DC'E-9~MmT8 

Qo 

5) ~)MJ:t1?tl~~ K :1Jf4Q (Typ.) l"~~~mf:IJ'.j/ fJ: ~ 1 0 

6) Vcc-GNDO)~fl~(:M I..,, T~mfifil]~f:IJ'":IJ• :IJ• IJ, IC:IJ'"li,&'. 

:!,l~ nfJ:~'o 

•Features 

1) Wide operating power supply voltage range (Vee = 

3.5-14V). 
2) Particularly large starting torque at low power supply 

voltage. 
3) Large permissible loss because of heat dissipation 

from substrate. 
4) Applicable to various DC motors by changing the con

stants of external circuit. 
5) A current proportional constant K of 40 (Typ.) provides 

smaller reactive current. 

6) IC is prevented from reverse connection of Vcc-GND 
by current limiting. 

• 9Hf~'1"~~/Dimensions (Unit: mm) 

9.3+0,3 
Rl.O r--~-=---·1 

-u1~ 
~[~r~~1 M1 7.6±0.3ii-~ 

' w "' 11-+1 r..) TN ...-: 
~ ~ o s+o 1 o.3±0.l 

"'~ ~:J '- l--~ 
7.62±0.3 8.8±0.6 

• :l'o ·;17$f1' J"·~l7 A.&tJl'9H1ttlHI~~ 
/Block Diagram and external circuit 

(R_.< Rm X 40) 

•m~ 
7 ::ht :1J-!! ';/ I- v :J -11·~ 

• Applications 

Radio cassette recorders, etc. 
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;;f-7 1 ;;f Jf.I IC/ICs for Audio Applications BA6240 

• ibfl:*f-1:/0perating Conditions (Ta=25t) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

lil1'Foili:l.HUII Vee 3.5 - 16 v ~fo.f: Bg-cm 

~*r-F~m!I<: Pct Max. - - 1.4 w PCB : 9cm 2 11 .0 

• tl~tl<J~f!/Electrical Characteristics (Ta=25t, Vee =12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

1~17" ;;l.\i:)M l4 0.5 0.8 1.2 mA R m=180Q 

t:l:lt.J~fO\i:f± Vsat - 1.5 2.0 v Vee =4.2V, Rm=4.4Q 

;;f;$11i;fE Vref 1.10 1.27 1.4 v Im =10mA 

~)MJ:t K 36 40 44 - Rm=44-66Q 

;;f;$'1!if±Oi:f± 1#11 
dVrel /Vref 

0.06 - - %/V Im =100mA, Vee=6.3-14V 
dVee 

dK/K 
mmi.1:t11tm#tt -- - 0.4 - %IV Im =100mA, Vee=6.3-14V 

dVee 

;;f;$'ilf±'iiiM1#tt 
dVref IV rel 

-0.02 I m =30-200mA - - %/mA 
dim 

~)MJ:t~iM1#tt 
dK/K 

-0.02 -- - - %/mA I m =30-200mA 
dim 

;;lil'iif±iffi\Jl 1#11 
d V re1IVre1 

O.Q1 %/"C Im =100mA, Ta=25-75°C - -
d Ta 

'if)MJ:tiffi\Jl1#tt 
dK/K -- - 0.01 - %/"C Im =100mA, Ta=25-75°C 
dTa 
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'1"-7-{ '1" 1'I IC/ICs for Audio Applications BA3900 

BA3900 :tJ - Jf.I ~ A :TA.)!{ 
Reference Voltage Generator for Car-audio 

BA39001J:, ii -;;f-71' ;;f ~.A 7- .L.</')~)~ffll:~~ l.d.: 

t .I I) ~ "J 7 IC l:'9 0 

t.J-:t-71':tffl®~~f9~Tl*l~~T~~. ~~~~ 

~7i-7-l*J~®~.A7-hffl~~~l:'9o3WfflW:tJ~ 

IJ:, ~1:::i:...-ffl5.6VW:tJ®ft!JI:, FM/AM38.8V, iii! 

·:; I- 7- - 7"7 ·:; :\0 .& U7 i -7-+B, COMMON ffl 9V 

W:tJt•~. t.Jiz~l-7--7"7~:\0~ffl-~AMtt*f 

~1§9 {> ~ml~jb:Ei iiJligl:'9 o 

BA3900 is a monolithic IC developed for the switching 
regulator of car audio system. 

•m~ 

1) 5.6V W:tJ 1, 8.8V W:tJ 2, 9V W:tJ 1 l*l~o 

2) 9~T®W1J ~ilff tf PN P W 1J l:'f!U~to~J±!Nl l:' iii> {> o 

3) W :tJ ~~i!iiJ~.fl!IEIJm f 1*1~ ~ n' {> t.: tll>, W M.UMU'. 
I: J: {> IC ~:\l f it9li:. l:' ~ {> o 

4) ~.ll:~i- 1-~ljgi*ffll:J:IJ, STAND BYaifl:'®~i 

- HfflJf!OtJ'iiJligl:' iii>{> o 

5) ~~m¥~1Ellm1*1~1:J:•J, 'ff-:/'.A.:tJl:~i1,'o 

6) 12pin 1~'7 -H ·:; 'r- ::;·1: J: •J, f-F~m~tJf* ~ < t 
;/'1..Q? .t, ~.AA:-.A~~Afl:~~o 

• *W'1"):tli!l/Dimensions (Unit : mm) 

C2.1 2.4±0.1 

0.6~ 1,1_1 --------< --1 t-. 2.54 ± 0.5 

27.94±0.5 

lcm cm cm cm cm cm cm cm llil cm cm cm I 
1 2 3 4 5 6 ?· 8 9 10 1112 

•Features 

R1.8 4.7±0.2 

t:::1 

1) There are built-in outputs of a 5.6V channel, 8.8V 
2channels and a 9V channel. 

2) Low-saturation voltage outputs are generated on all 
output pins in PNP. 

3) Thanks to a built-in output current limiting circuit, 
IC breakdown due to short-circuit of outputs, etc. is 
effectively prevented. 

4) Using an independent mute function, the IC pro
vides mute control upon STANBY. 

5) Highly immune to entering surges by means of a 
built-in overvoltage protection circuit. 

6) You can take larger allowable loss by virtue of the 
12 pin power package, most suitable for saving 
space. 

• Applications 

Car audio 
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'1" - 7' 1' '1" 1'I IC/ICs for Audio Applications 

• '7'CJ "/ '7 ~·-f7?7.L./Block Diagram 

COM OUT 7 
9V 

~-+-----4-0BAND 
SELECT 

r- ., 9 STAND : i•-----<> BY 
.. _ .J 

co,,_m.,_ __ 3<> MUTE 
~-----+--c IN 

v DD OUT 0------+-~ 
5.6V 

CE 

• Mi\ltll::klEtl/Absoh.lte Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~P:l.JU~EE Ace 24 v 

ff~:ijl~ pd 3000 mW 

il.if'Fi.ffilltiBWI Topr -30-+85 oc 

1::u.rnitiBoo Tstg -55-+150 oc 

~fililm:l.Jo~EE Ace peak 50• v 

• !'IM~llJfl:~# /Recommended Operating Conditions 

Parameter Symbol Limits Unit 

Ace 10-16 v 
~i})f,~E£ 

BACK UP 10-16 v 

1390 RD Nm 
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;t - 7-< ;t 1'I IC/ICs for Audio Applications BA3900 

• -~rt-J~'li/Electrical Characteristics (Unless otherwise noted, Ta=25°C, BACK UP, Acc=13.2V) 
Parameter Symbol Min. Typ. Max. Unit Conditions ;:7,~t .. ;, 

;A.~/ I~ 1 Pi¥@lffl•mt 1., - 2.7 4.5 mA STAND BYm-T=OV Fig.1 

t±l:h•EE (VDD) 1 Vo1 5.3 5.6 5.9 v lo1=40mA Fig.1 

•EEll£1b AV011 - 20 100 mV BACK UP=10-16V, lo1=40mA Fig.1 

~f,1f\Q:lb AV012 - 20 100 mV lo1=10-50mA Fig.1 

ir.;1J'.A.t±l:h•EE~ AV013 - 0.3 1.0 v lo1=40mA Fig.1 

t±l:h•mtrBllil 111 - - 60 mA lo1;;:;;5.30V Fig.1 

t±l:h•EE (COM) 2 Vo2 8.6 9.0 9.4 v lo.=80mA Fig.1 

'll!:EE~lb AV021 - 10 200 mV Acc=10-16V, lo2=80mA Fig.1 

~f,1f\Q:lb AV022 - 100 200 mV lo2=10-100mA Fig.1 

ir.;1J\)..tfl:1J'll!:EE~ AV023 - 0.3 0.6 v lo2=80mA Fig.1 

t±l:h•mtfllllil 121 - - 130 mA Vo2;;:;;8.6V Fig.1 

t±l:h~EE (FM) 3 VQ3 8.4 8.8 9.2 v lo3=150mA Fig.1 

~EE~lb AV031 - 10 200 mV Acc=10-16V, lo3=150mA Fig.1 

~f,1f\Q:lb AV032 - 100 200 mV 103= 10-200mA Fig.1 

ft1J,J..t±l :h'll!:EE~ !J.VQ33 - 0.45 0.6 v lo3=150mA Fig.1 

t±l:h•mtrBllil 131 - - 200 mA Vo3;;:;;8.4V Fig.1 

t±l:h~EE (AM) 4 Vo• 8.4 8.8 9.2 v lo.=80mA Fig.1 

•EE\Q:lb Avo.1 - 10 200 mV Acc=10-16V, lo.=80mA Fig.1 

~f,1f~IJJ AV0•2 - 100 200 mV lo.=10-100mA Fig.1 

ff1j\)..tfl:1J•EE~ !J.VQ43 - 0.3 0.6 v lo4=80mA Fig.1 

t±l:h~ilitlBllil 141 - - 130 mA Vo.;;:;;8.4V Fig.1 

J..:h (STAND BY) 1 

A. :hffl~ v «Jv V1H1 0.8 1.5 2.5 v COM t±l:h ON Fig.1 

HI Pi¥J..:1J•mt IH1 - 100 400 µA STAND BY •EE=5V Fig.1 

J..fJ (BAND SELECT) 2 

AM t±l:hffl~v«Jv V1H2 1.0 1.4 1.8 v Fig.1 

FM l:f:l:ht;TJ~v«Jj, V1M2 3.0 3.4 3.8 v Fig.1 

HI Pi¥J..:1J•mt IH2 - 10 50 µA BAND SELECT ~EE=5V Fig.1 

J..:h (MUTE IN) 3 

CE .li:..t IJ [., ~ • '1i VrH11 6.0 6.4 6.8 v MUTE IN '11!:EE>VrH11 l! CE HI Fig.1 I 
CE.li:T•J l.,~•'1i VrH12 5.2 5.6 5.9 v MUTE IN ~EE<VrH 12 c· CE LOW Fig.1 

MUTE .li:..t IJ [., ~ • '1i(i VrH21 6.9 7.3 7.7 v MUTE IN ~EE > VrH21 l! MUTE Fig.1 

OUT LOW 

MUTE .li:T IJ [., ~ • '1i VrH22 7.8 8.2 8.6 v MUTE IN 'II!: EE< VrH22 l! MUTE Fig.1 

OUT HI 

HI Pi¥J..:1J•mt IH3 - 100 400 µA MUTE IN •EE=10V Fig.1 

MUTE OUT t±l:h'll!:ilit 105 2.5 5.4 - mA MUTE OUT ~EE>5V Fig.1 

Vos1 4.4 4.7 - v CE HI lo6=1mA Fig.1 
CE t±l:h~EE 

Vos2 - 0 0.2 v CE LOW Fig.1 

IJ •y 7° Jvl!,1i$;$ RR - 60 - dB f=100Hz Fig.1 
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* -7' -1 *Ill IC/ICs for Audio Applications 

• ilQ:iEl§lrl~/Test Circuit 

R,=201og(V,,,/V,.) 

Fig.1 

• A.1:1:1 tJ ~-< ~ :;... ? 7 -tr - t- /Input-Out put Timing Charts 

1392 

BACK UP I 
13.2V ---1 

I 
I 

AOC 13.2V _..,..I _ _. 

MUTE IN--+----' 

I I 
I I 
I I u 
I I 
I I 
I I 
I I 

BAND SELECT _...._---i 

JI : l ! 
STAND BY i ~ 

I I I I 

COM~g~_.._: --11 l u 
I I I I n I I 

I I 
FM a.av_+----! 1-----.-----....--1 _ _.._1 

I I I 
I 
I 

AM 8.8V_....-_....__-l 

V00 5.6V j 
I 
I 

START (CE)_+i--1 
I 

MUTEOUT___r--i.___.,.___,.._~i--~---l 
Fig.2 

naNm 
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'.t - 7 '1 '.t Jn IC/ICs for Audio Applications 

• JC\Jll li!IM1"/ Application Circuit Example 

8.SV r--1-----IM-+--l 
+ FM 

CPU 

CE V0o 

FM AM TUNING+B STAND 

OUT COMMON BY 

BAND SELECT AOC 

BA 3900 
MUTE 
IN 

v •• 
0/4.7V 

CE 
BACK 
UP 

GND 

Fig.3 

• 'lii.11:.J~ii/Electrical Characteristic Curve 

AMBIENT TEMPERATURE: Ta (") 

Fig.4 

RDNRI 

BA3900 

MAIN 
AMP 

TUNER POWER 
SWITCH 

.---+---..-----<T 0----Q AOC 
+B 

l!~~ ... 
BACK UP 
+B 
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'1" - 7 "f. '1" m IC/ICs for Audio Applications BA3902/BA3904A 

BA3902 
BA3904A 

'JJ-Jij~ ~7-k.•5.I 

Reference Voltage Generator for Car-audio 

BA3902/BA3904A tt, iJ - -;f - 7 1 ::t .If.I 0) :_,.A 7 .4 &$ 

~1.Hl~:i.Jf.1"9 o 

v 1 ::::J /.If.I (5.0V/BA3902, 5.6V/BA3904A) /±l t.JO)fiB': 

FM :±lt.J 8.5V/BA3902, 8.55V/BA3904A, AM :±lt.J 8.5V/ 

BA3902, 8.55V /BA3904A), iJ "I! ·:; I- 7 - 7' 7 ·:; .::\' '\'!' 7 

i-~-+B:±lt.J~~Jf.11"8~COMMON/±l1:J9.0VO) 

4~0)£$~ff~~fB~, fhfhO)/±lt.JB~~PNP 

I- 7;... ;:;-;z 51 f{if:i-::i Z, it~ 'Ai±l1:J~ff f~l3i I., n '* 9 o 

;!: f;:., ~i.Jf. ON/OFF ~O);f, ·:; /it~!l:.f~IHM'\'!'~~~M~, 

~~m¥~IHl~tJ c· B ~~ i., z ~' * 9 o 

BA3902/BA3904A are system reference voltage reg
ulators for car audio. 

·~:& 

1)&&$~~/±lt.J, A~~~-:±l~~~7'7/1*-~ 

Jv/±lt.l, ~i- t-:±Jt.J;lf;l:clJl)GhZt.llJ, Z.O)IC1" 

-n-::t-.:r1::tO)~i.Jf.~illlHl~tmd1"8~0 

2) 9-"'ZO)l±Jt.JB~t.f PNP 1-7;...;:i';z51Nfitd~h, 

1trn1fo~~O):±Jt.J1" iii>~ o 

3) :±lt.l~~ifiil~R@~, ~~fff¥~@~fJ c IC ~:ll~!I:. 

O){Jjl~@~f ~id I., z ~ \ ~ 0 

4) 12pin1~'7-1~·:;'T-:;·,:~1J, ff'.@m5'ctl*8< t 

n, ~.A~-.A~ilt':~)@o 

·m~ 
-f*ru! jJ - ::::J / ;f, 

;IJ - 7 :;· ::t 

•*B'1"~~/Dimensions (Unit: mm) 

0.6~ 1_11 -'---------' -----Ir- 2.54±0.5 

27.94±0.5 

l[JD[JD[JD[JD[JD[JD[JD[JD[l]J[JD[JD[JDI 

123 4 56 78 9101112 

•Features 

Rl.8 4.7±0.2 

t:::1 

1) You can constitute all peripheral circuits around the 
power supplies of a car audio using this IC which 
integrates each reference voltage output, chip en
able by detecting ACC voltage and mute output. 

2) All output circuits are composed of PNP transistors 
with low-saturation voltages. 

3) This IC contains IC breakdown protection circuits, 
e. g. output current limiting circuit and overvoltage 
protection circuit. 

4) The IC provides you with larger allowable loss 
thanks to the 12 pin power package in use, most 
suitable for saving space. 

• Applications 

Integrated car component stereos, car radios 
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;t-7' 1' ;t JR IC/ICs for Audio Applications 

• 7· CJ ·;; ? ~ 1J7?'7 .b./Block Diagram 

FM OUT 
8.5V 

AM OUT 
8.5V 

V00 OUT 

ACC;'I\ 

BAND 
~---t------4<.1 SELECT 

MUTE 
f----+-----.~3~·•1N 

1----1------+-<1 MUTE 

T 

5V 02----~,......._ 
BACK UP 

CE 
GND 

•~Mil::*:~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~P:IJO~II BACK UP 24 v 
~~t!S!I<. pd 3000 mW 

IJrf'Fi..l!JUff IHI Topr -30-+85 ·c 

f!iH'f i..l!JitB IHI Tstg -55-+150 ·c 

~iifi~P:IJO~II BACK UP 
50* v _.12eak 

• lbfl:s~dtf:/Operating Conditions 

Parameter Symbol Min. Typ. Max. Unit 

Ht~~il*~IItBIHI BACK UP 10 13.2 16 v (BA3902, BA3904A) 

tiJf'F'i'iJlill~IItB Im BACK UP 9 13.2 24 v (BA3904A) 

RD Nm 

BA3902/BA3904A 
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'1"- 7 -1 '1" It.I IC/ICs for Audio Applications BA3902/BA3904A 

• 11~fr.J!M'tt/Electrical Characteristics (Ta=25°C, BACK UP=13.2V) 

Parameter Symbol Min. Typ. Max. Unit Conditions (~i;~~it) 

A :$1 /1~1'P~IE!lil!'ilmt 1., - 0.7 1.0 mA STAND BY Yl/i'f=OV Fig.1 

BA3902 Vo1 4.7 5.0 5.3 v lo,=40mA Fig.1 
tlltJ\tlI(Vool 1 

BA3904A Vo1 5.3 5.6 5.9 v lo1=40mA Fig.1 

'illBUh ilV011 - 20 100 mV BACK UP=10-16V, lo1=40mA Fig.1 

~r.Jiflll ilV012 - 20 100 mV lo1=10-50mA Fig.1 

.At:ll:h'ilEE~ 11Vo13 - 0.45 1.0 v lo1=40mA Fig.1 

BA3902 111 0 - 60 mA Vo1 ~4.7V Fig.1 
t:ll 1J 'ili:mtiaOO 

BA3904A 111 0 - 60 mA Vo1 ~5.3V Fig.1 

t:ll:h'ilEE (COM) 2 Vo2 8.6 9.0 9.4 v lo2=80mA Fig.1 

'ilEEifti ilV021 - 10 200 mV BACK UP=10-16V, lo2=80mA Fig.1 

~r.Jifti ilV022 - 20 200 mV lo2=10-100mA Fig.1 

.At:ll:h'ilEE~ ilV023 - 0.3 0.6 v lo2=80mA Fig.1 

t:ll :h'ilmtlaWI 121 0 - 130 mA Vo2~8.6V Fig.1 

BA3902 Vo3 8.1 8.5 8.9 v lo3=150mA Fig.1 
tfj ;IJ~!I (FM )3 

BA3904A Vo3 8.2 8.55 8.9 v lo3=150mA Fig.1 

'ilEEiflll ilV031 - 10 200 mV BACK UP=10-16V, lo3=150mA Fig.1 

~r.Jifti ilV032 - 20 200 mV lo3 =10-200mA Fig.1 

BA3902 ilV033 - 0.4 0.6 v lo3=150mA Fig.1 
.At:ll:h'ilEE~ 

BA3904A ilV033 - 0.4 0.55 v lo3=150mA Fig.1 

BA3902 131 0 - 200 mA Vo3~8.1V Fig.1 
t:ll 1J 'ilmtiaWI 

BA3904A 131 0 - 250 mA Vo3=8.1V Fig.1 

BA3902 Vo• 8.1 8.5 8.9 v lo.=80mA Fig.1 
tfj1J~!I(AM)4 

BA3904A Vo. 8.2 8.55 8.9 v lo.=80mA Fig.1 

'ilEE:i:lll ilV0•1 - 10 200 mV BACK UP=10-16V, 10.=80mA Fig.1 

~r.J:i:ti 'ilV0•2 - 20 200 mV lo4=10-100mA Fig.1 

BA3902 ilV043 - 0.3 0.6 v lo.=80mA Fig.1 
.At:ll:h'ilEE~ 

BA3904A ilV043 - 0.3 0.55 v lo.=80mA Fig.1 

BA3902 141 0 - 130 mA vo.~8.1V Fig.1 
t:ll :h 'ilmtiaWI 

BA3904A 1., 0 - 145 mA Vo.~8.1V Fig.1 

.A:h (STAND BY) 1 Fig.1 

.A.1JW~v 1'<1i.. V1H1 5.5 6.0 6.5 v COM t:ll:h ON Fig.1 

HI ~.A:h'ilmt VH1 100 180 260 µA STAND BY'ilEE=8V Fig.1 

CE .li:~J:. IJ [, ~ ~ '1ifi VrH11 6.0 6.3 6.6 v STAND BY 'ilEE>VrH11 l! CE HI Fig.1 

CE.li:~l'IJ [,~~'1ifi 
STAND BY'ilEE<VrH12 l! CE 

VrH12 5.2 5.5 5.8 v Fig.1 
LOW 

STAND BY 'ili:EE > VrH21 l! MUTE 
MUTE:iL'!JJ:.IJ [,~~''fili VrH21 6.85 7.25 7.65 v Fig.1 

OUT LOW 

MUTE:iL'!J"flJ [,~~''i 
STAND BY 'ilEE < VrH22 l! MUTE 

VrH22 7.6 8.0 8.4 v Fig.1 
OUT HI 

J,.1J (BAND SELECT) 2 Fig.1 

FM t:ll:hW~v-"''Jt.- V1H2 1.0 1.4 1.8 v Fig.1 

AM t:ll:hW~v'X'J[.. V1M2 3.0 3.4 3.8 v Fig.1 
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'.I" - 7 'f '.I" 1'I IC/ICs for Audio Applications 

Parameter Symbol Min. Typ. Max. Unit Conditions 

HI 11!.Ai'.Jilillf IH2 - 10 60 µA BAND SELECT '!113:=5V 

J..1.J (MUTE IN) 3 

MUTEOUTv.JJtiv~Jv VTH3 1.4 2.3 3.3 v MUTE OUT HI 

Hlil!.A.1.J•)Jlf IH3 - 100 170 µA MUTE IN 11!;13:=5V 

MUTE OUT l±li'.J•)Jll las 12 19 - mA MUTE OUT aB:>4.2V 

0.82X 
BA3902 Voa1 Voo - v CE HI los=1mA 

CEl±li'.Jt)Jlf You 

BA3904A p.82X5 - - v CE HI los=1mA 

CEl:l:li'.J11tllil Vo62 - 0 0.3 v CE LOW 

I) "") ""f Jvf;1<$;$ RR - 60 - dB f=100Hz 

BA3902/BA3904A 

v,. 

R,=201og(VOUT/V,.) 

Fig.1 

RDNID 

BA3902/BA3904A 

(~~:uil) 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

SW, 

1000µ + 
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~ - 7 -r ~ lf:I IC/ICs for Audio Applications BA3902/BA3904A 

•J...lfl]J 91 ~ / 7 7--\' - t-/lnput-Output Timing Charts 

BACK UP _J AOC 

I 

V00 5.0V j 
I 
I 
I 

STAND BY I 
I 
I 
I 

c, I 

MUTE IN" 

MUTE OUT 

I I I 
I I I 

:----rt_ 
I I : I 

I I COMMON 9.0V 

BAND SELECT 

FM 8.5V 
I I I 
I I I nl I I I 

I I I 
~--1-~~1 ~~--i-~...-~---1~~f-1 ~---~-

AM 8.5V 

• STAND BY (Spin) Yiii-Tt: 3.6kQ :a:·:Ht t.:aifonetJ 

1398 

> 
w 
0 

I 
I 
I 

5 I 
I 
I 

I 

,ii..--li_l_I 
4 6 8 10 12 

STAND BY (V) 

Fig.3 

I I 
I 
I 
I 

Fig.2 
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> UJ ~ 
I- I-
:::> :::> 
::2E 0 

> 
UJ 
(.) 

> 
:::!: 

::2E ~ 
0 ::2E 
(.) LL 

'l 1 
I 
I 
I 

5 I 
I 
I 
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'1" - 7-' -f '1" Jtl IC/ICs for Audio Applications BA3902/BA3904A 

• MUTE OUT (9 pin) :±l t.J • CE (1 pin) :±l t.J 

; t~1 ! =r J ~ i~" r _,_____,,,__Jr 
I 5 6 7 

STAND BY (V) STAND BY (V) 

Fig.5 

STAND 
BY 

8 

Fig.6 

STAND BY (Spin) Yi/FH: 3.6kQ ~-:> (tf;:Pi¥0)1ll'T o 

;: O)f,Mit1l(: J:-::> Z MUTE OUT, CE, ~:±l t.JO) L, \! ~ \{l1.f~Sl!l' \! :t 

T ff, ~ffH<t1l (;t~1t t., :t-tt lvo 

R, 
3.6kfl ACC 

0----
STAND + SW 
BY 

SW 
ON 

22µF 
c, 

SW 

I 
11 I 

1111 : I 11 1 
Ii II I I I J 111li1 T 11~1 11 I 

OUT I I * i i T,@ I 
MUTE I ' ~ 

1 I ~~~~~-.,!:~:;;;;;;;:111 T1~~~ 
1111 I 1 II n 
r1 I ii CE 

Fig.7 
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'1" - 7'-< '1" Jn IC/ICs for Audio Applications 

• STAND BY (Spin) YitiT-O)Pif:<E;xi.: J: ~ *~r .. ,O)~~f?~ 
BACK UP=13.2V 

STAND BY : SW ON llif = 13.2V; SW OFF llif = OPEN 

.... -

100 

10 
v 

-r 
~ 

(V) 
10 

8 

6 

4 

2 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

L 
j..1 

j7' 
J;7 

.Lf. 
vf7" R, =3.6kO 

10 100 

/ 
/ 

/ 

4 

c, (µ) 

Fig.8 

/ 
/ 

/ 
/ 

/ 
/ 

// COM 9.0V 
/ 

// FM,AM 8.5V 

// v00 5 .. ov 

6 8 10 12 14 

BACK UP (V) 
STAND BY (V) 

Fig.10 

• tl:~ml!fi¥tt/Electrical Characteristic Curve 

~ 
a.." 10 

z 
0 
;:: 8 
<t 
a.. 
Cii 
(/) 6 i5 
a: 
w 
~ 4 
0 a.. 

AMBIENT TEMPERATURE: Ta (") 

Fig.11 

1400 naNrn 

BA3902/BA3904A 

0.1 z @:) 
1 10 100 

C, (µF) 

Fig.9 



'1"-7' -r '1" Ill IC/ICs for Audio Applications 

• IOJD~/ Application Example 

eBA3902 

eBA3904A 

CPU 

CE V,, 

FM AM 
MUTE 
BAND 

MUTE 
IN 

v,, 
0/4.6V 

CE 

GND 

CPU 

CE V,, 

0 5.0V 
~---oCE 

GND 

TUNING+B 
COMMON 

OUT MUTE T 

SELECT 
STAND 

BA3902 BY 

BACK 
UP 

Fig.12 

BA3904A 

Fig.13 

RDNrn 

BA3902/BA3904A 

TUNER POWER 
SWITCH IGN 

+ 

TUNER POWER 
SWITCH IGN 

~ 
A:CA:EY i 

BAT 

1401 
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'1"-7.-1·'1" 18 IC/ICs for Audio Applications BA3920 

7~:1Ji!Jfl~ Jlt7'S:5Ji BA3920 Reference Voltage Generator for Radio Cassette 

BA3920 (j:' CD tUrnVi :; :it :n iz ·;; "mt.:: ml3E Ld.: "'E ./ 

IJ "/ ·:;? IC l'T 0 

~1::J/Jf.15V:±l:/:J(7)1tll(.::, 7~'::t.ffi5V, CD.ffi5Vi.~Hf 

7.5V, "'E-:$l~~jhffl 15V(7)~Qj:ffl:±lt.J~~"5, CDfUI: 

~7:.l::t:n-tz~f-"/A~h~~~l'To 

BA3920 is a monolithic IC developed for CD mounting 
type radio cassette. 
This IC provides, in addition to the 5V output for mic
rocomputer, various other exclusive outputs of 5V for 
radio, 5V and 7.5V for CD and 15V for driving motor. 
The IC is most suitable for the CD mounting type radio 
cassette system. 

·~:llt 
1) 5V :±1 :/:J3, 8.0V :±1:tJ1, 15V :±1 :tJ 1 i*I~ 

2) A9/J\-f~mtoµA (Typ.) ~~m 

3) :±1 :tJ~mtililJ~RIEIJ!~ ~ l*I~ t., n' 7ait.: cl.fJ, :±1 t.J;Ii~tJ: c 
(.::J:.Q IC~i,lH1i.ll:l'~.Qo 

4) ~Jlf¥~@~1*1~(.::J: fJ IC ~M~i,liJ' 6~1i<"o 

5) 12pinJ'\'J-J'\·;;1r-:J'.::J:fJ, ~1FWf~~n~·:k~< t 

:11..Q? ;t, 11!.Ar.::-.A~~H.::~~o 

•Features 

1) Built-in outputs of 5V 3channels, a 8.0V channel and 
a 15V channel. 

2) Standby current has made 0 µA (Typ.) 
3) By means of an output current limitting circuit, IC 

breakdown due to short-circuit of outputs, etc.is 
effectively prevented. 

4) Thermal breakdown of the IC is prevented by a 
built-in thermal protection circuit. 

5) The 12 pin power package in use provides you with 
larger allowable losses, most suitable for saving 
space. 

•Jtlltl: 
CD ftlXM 7:J::t11 iz ·;; I-

• Application 

CD mounting type radio casse~tes 

-~~";j-~~/Dimensions (Unit: mm) 

02.1 2.4±0.1 

2.54±0.5 

27.94±0.5 

l!Ill!Ill!IllUllUllUll!Ill!Ill[Il][IJJ[J]J[IJJI 

1 2 3456789101112 

Rl.8 4.7±02 

t:::1 

•:;fa·;;?~ 1777 h/Block Diagram 

MODE o-8----+--, 
SW 

GND 

RESET 

1402 RDNrn 



7J" - 7 { 7J" Jft IC/ICs for Audio Applications BA3920 

Spin 

20k0 

4pin,6pin ?pin 

• l@Mfi:*~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~P:IJO~EE Vee 23 v I 
~:g:fil:'k pd 3000 mW 

·~--·· 

lbf'Fii!i!UU!I Topr -25-+75 ·c 

1JH'fii!ilt~liil Tstg -55-+150 ·c 

• lt~tif);*#/Recommended Operating Conditions 

Parameter Symbol Limits Unit 

6.5-22.0* v 

RD Nm 1403 



'1" - 7' -1 '1" 1ft IC/ICs for Audio Applications BA3920 

• -~~!fi¥tt/Electdcal Characteristics (Unless otherwise noted, Ta=25~C. Vcc=16.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test 
circuit 

.A. :$1 /1~1'Pi\'1Elll3'iimi lsr - 0 10 llA STAND BY ili/i-T=OV Fig.1 

1:1:1:1J1il± (MOTER 15V) VQMO 14.5 15.0 15.5 v Fig.1 

-""-.A. ~':71' :fit!Jllfl!'iimi IQMO 12 22 32 mA Fig.1 

1±1:1J11JI± (CD8V) Vo1 7.5 8.0 8.5 v lo1=400mA Fig.1 

'iil±~lb (CD8V) t.Vo11 - 20 200 mV Vcc=9-22V lo1=400mA Fig.1 

~r.i~ti (CD8V) t.Vo12 - 100 250 mV lo,=0-400mA Fig.1 

~1]1.A:±I :1J~l±i!( CD8V) t.Vo13 - 0.3 1 v lo1=400mA Fig.1 

l±l:h'iimiff~:IJ (CD8V) 101 0.8 1.1 - A Vo1;;;.7.5V Fig.1 

IJ ·:; /Jv~:!:$ (CD8V) R.R, 40 50 - dB f=100Hz VRR=-10dBV Fig.2 

l±l:IJ'lli:I± (CD5V) Vo2 4.8 5.0 5.2 v lo2=180mA Fig.1 

'lli:l±~ti (CD5V) t.Vo21 - 20 200 mV Vcc=6.5-22V lo2=180mA Fig.1 

~r.i~ti (CD5V) t.Vo22 - 20 200 mV lo2=0-180mA Fig.1 

~1J1A.:±1 :1J~l±fi( CD5V) t.Vo23 - 0.7 1.5 v lo2=180mA Fig.1 

1±1 :1J°iimil!E:1J ( CD5V) 102 220 260 - mA Vo2;;;.4.8V Fig.1 

IJ ·:; /Jv~:!:$(CD5V) R.R2 50 60 - dB f=100Hz VRR=-10dBV Fig.2 

l±l:IJ'iil± (RADI05V) Vo3 4.8 5.0 5.2 v lo3=40mA Fig.1 

'111.±~ti (RADI05V) t.Vo31 - 20 200 mV Vcc=6.5-22V lo3=40mA Fig.1 

~r.i~ti (RADl05V) t.Vos2 - 20 200 mV lo3=0-40mA Fig.1 

fl1J1.Atfl:IJ~/IJ'l(RADl05V) t.Voss - 0.7 1.5 v los=40mA Fig.1 

l±l :t:J'iimiffj;;:!J ( RADI05V) 103 50 80 - mA Vos;;;.4.8V Fig.1 

I) ·:; / JJ,~*$( RADI05V) R.R3 50 60 - dB f=100Hz VRR=-10dBV Fig.2 

l±l:IJ".11± (COM5V) Vo. 4.8 5.0 5.2 v lo.=180mA Fig.1 

~1.±~ti (COM5V) t.Vo41 - 20 200 mV Vcc=6.5-22V lo.=180mA Fig.1 

~r.i~ti (COM5V) t.Vo42 - 20 200 mV lo.=0-180mA Fig.1 

1iH.At:ll:IJ~/IJ'l(COM5V) t.VQ43 - 0.7 1.5 v lo.=180mA Fig.1 

1±1 :1J'iimiffj;;:1J ( COM5V) 104 220 260 - mA vo.;;;.4.8V Fig.1 

iJ ·:; /Jv~:!:$(COM5V) R.R4 50 60 - dB f=100Hz, VRR=-10dBV Fig.2 

l±l :f:J'iil± (RESET) VoRE 4.2 4.8 5.25 v ~ r.i'iimi= 1.5mA Fig.1 

1J 1! ·:; Hn~xlil± VRETH 7.0 7.2 7.4 v VoRE HI Pi\' Vcc".11± Fig.1 

l±l :t:J'iimiffE:IJ (RESET) IQRE 1.5 2.0 - mA VoRE;;;.4.5V Fig.1 

A.:h (MODE SW) 

RADIO MODE tlllh 'ilI VMTHL 1.1 1.4 1.7 v RADIO l:l:l:f:J HI Pi\'~1± Fig.1 

CDMODE 17.J~ X ~I± VMTHH 2.9 3.2 3.5 v CD5V, CD8.0V HIPiflil± Fig.1 

HI Pi\'A.:t:J1imi l1HI 50 125 200 llA MODE SW ili/i-T=5V Fig.1 

}..:f:J (STAND BY) 

.A.:$1/H-(ffl~jl~f± VsnH 1.1 1.4 1.7 v COM l:l:l:!J HI Pi\'~/.± Fig.1 

HI Pi\'J...:h~mi l1H2 140 215 290 llA STAND BY ili/i-T=5V Fig.1 

)..:f:J (VREFERENCE) 

HI Pi\'J...:!J~mi l1Hs1 0.4 1.6 4.0 llA VREF=5V STAND BYili/i-T=5V Fig.1 

STAND BY Pi\'J...:t:J'ili:mi l1Hs2 - 0 10 llA VREF=5V STAND BYili/i-T=OV Fig.1 

5V*~f±l:1Ji!il±:Jl: t.VoEF - 0 0.25 v Fig.1 

1404 ftDNm 



'1" - 7 '1 '1" Jfl IC/ICs for Audio Applications 

• iJllJ~IE!llHl/Test Circuits 

BA3920 

Fig.1 

BA3920 

5V 

naNrn 

500 

1000µF 
+ 

v,. 

2 
osw, 

llbmo 
v,. 

BA3920 

1405 

* I 
7' 
1' 

* ffl 
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;t - .:p 1' ~ 1'I IC/ICs for Audio Applications BA3920 

• ~JILl:.O))i~ 

MODE 
~5V 8 

4.3V ...lG·"YJ:::-0~-<>--<>-----+--, 
ifr 7fr Jr 

VREF 3 

J'r5V 

STB 2 r>--0------f 
Jr5V 

(ll a•~m.:-:ic'T 

*ICU~$#G£$~i±:imM9Q9~70)kcl'b, ilin 

~m.t..A.n ~ nQa•~a::1.:1~f:f 1.., TL, *9 o J:-::> -ra• 

~J±:)J,§!O)~~)Et.: t.t+?f)i~ I., T < tC. ~ L 'o 

(2) 1§.ilitiO)~:IJihl:.cl'b :J >7'/ "f;t!.:-:>L' T 

RADIO (4pin), COM (5pin), CD5V (6pin), CD8.0V 

(?pin), MOTER15V (11pin) 0)1§.ilitiililiffc GND Fait.: 
~~11:.cl'bO):J /'T'/"\t i 1Q,9 .A:lt T < tC. ~ L 'o :J /7/-t;t 

O)~:fl t.t 3.3 µ F P ... LI: 1', ~~!M'ttld: t' 1'~1t1£1t0)1J1 ~ 

L'9 :,...9 Jv~A1l::i :,...7:,...-t;tftfHU:l11.., *9 o 

(3) ~~)1iE1¥~!Bl~£.:-:>L'T 

RADIO (4pin), COM (Spin), CD5V (6pin), CD8.0V 

(?pin), MOTER15V (11pin) 0)1§.ilint.:t.tf:ft-f'ti.O)~ 

~mni.:~~-r~~~~~IBl~W~~~tt.-rs~. ~~~ 

~. ~ f..i-;., 3 - HifO) IC i.i~ Hnll:. I., ;J: 9 o ;: 0)1¥~1.Hl 

~IH.t r70)*jf~~ O)~~ili!J~iC', IC C't.t:k~:fl:J /7/ 

"\tld:t'T~~~:k~~d~tt.Tt~~~~~:ltT~~~f.., 

/d:L'J:? t.:;'f<:tai B-::> T~nt [.,TS fJ ;J:9 0 

(4) -t;t-~ Jv!Bli~~~t.:-:>L'T 

AAe'ili.i~!W'll:.O)t.:cl'b, ~~1¥~1.Hl~~i ~~GT s fJ * 90) 

1', -t;t-~ 1i,m~1uJ.J~i=t.t::i:ilint.f oFF ~*!me Id: fJ * 

Fig.3 

+ 

(5) ttti!!t:-:>L IT O))i~ 

£*89ft*'l:1?H:;if-; ~ :ltt.:ftti!!t.t1§.ftti!! ct GND ( 12pin) 

Yi/i-T£:X;f l.,T+?t~.ilL'H9-/5l~IBI [.,(: t.,, ~GI:~~ 

B9t:-=f)'!J.i i ~ ~ id:W\9 - >i!!i[!Ui[t: [., T < t2' ~ L 'o 

(6) IC O)~~m?'<::O)llli.~£:-:>L'T 

~iltll91d:~J;:i~i~L'T ;:O) IC O)~~m?'<:: Pd t.t 25°C !1!1* 
t:sL' T 3W 75'9 o :tnl:Mt& i-:> £t t.::ijj~ld: c' t~cl'b TAA 

ff)~$fltli.lH mlX t., Ts fJ ;J: 90)1', ;:'~!!ff< t.: ~ L 'o 
PMax 0)1t,cl'b1i 

• CD8.0V 1'illl•9Q~tiP1= (Vcc-8.0V) XCD8.0V 

O):®:kmn~~ 

• CD5V <:·)llJ•9 Q~n P2= (Vcc-5V) XCD5V O):® 

:kilin~mc 

• RADI05V 1'illl•9 Q ~n P3= (Vcc-5V) x RADI05V 

O):®:kiliti~mt 

• COM5V 1'illl•9Q~n P4= (Vcc-5V) XCOM5V 

O):®:kiliti~mt 

• RESET 1'illl•9 Q~n Ps= (Vcc-4.8V) XRESET 

~mt 

• 1§.IBl~~mc1'illl•9 Q~n P5=Vccxm~~;m 

PMax= (P1+P2orP3 0):k~L'1i) +P4+Ps+P6 

1406 RD Nm 



* - 7'-< * m IC/ICs for Audio Applications 

V,,,5V _J 
I 

Vee I 
--'~, --1 

I 

: I 

: I I I 
I I I I I 

STAND BY I 

MODE SW 

COM tl:J:!J 5V 

MOTER tlJ 1J 15V 

I I 1....---1 I I 

I I I I I I I I I I I I I I I I I I I I I I l 
I I 

l I I I I I I I I 
I I I I I I I I 

I I I I I I 

RADIO tl:J:!J 5V 

GD tl:J:!J 5V 

GD tl:J:!J 8V 

RESET tlJ 1J 4.8V 
----.----l 

Fig.4 91' .::, './j f- -V - I-

15 

5 

20 
V,, (V) 

Fig.5 Vcc-i'§l±l1J1il'tt 

RD Nm 

BA3920 

I 

I 
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;iJ" - 7'-< '1" Jll IC/ICs for Audio Applications 

• tli\IY:J!Mti1!Ul/Electrical Characteristic Curve 

1408 

TEMPERATURE:Ta ('C} 

Fig.6 ~ffi1£$4;J'tt 

RDNrn 

BA3920 



VTR JD IC/ICs for VTR Applications 

BA7001 1::· 7 :t Fa~ .A -{ '~ 7- "" 
Video Signal Switcher 

BA700Ht, 1:::7=-tia~b• €> :;t-71=-tra~t~<l)A1 ·:1 
7ffl~~T.AhWai~<l)A1~7/?./1~ ~h 

DCiltti'l~'«"tihi!Pit.:~~tfft.n~tl.TL'tT. tt.:, A 
hlil;m:IUUflt :;t-71 :;t~:!itt>• '2>ftMHzt ~ tlt:L'I\! 

Hfl<l)f~~Wa i t.>>RJfili~ T. 

The BA7001 is a monolithic IC for switching audio signals 
to video signals, and vice versa. 

•M:R 
1) ~tJDC'ilt'f:i'l~t.>f1j'(~L' 0 

• 91-mvlil!m/Dlmensions (Unit : mm) 

•Features 

19.5:!:~" 

~2.o Rl.O 

2.54±0.2 

17.78±0.3 

1) Small output DC potential difference. 
2) Low switching noise. 

BA7001 

2) A 1·:17/"}./1 ;(ff1j\ ~ L '• 

3) A:iJJi];m:ftfimltJfJ1;;L '<!)~ :;t-71 :;f'fa~b· €> t: 7=-t 

1~~* ~<l)Wait><RJfili~ili>~. 

3) Switches a wide range of input frequencies from audio 
signals to video signals. 

4)? QA I- -?t$tttJ>'J::L'(-SOdB Typ. at 3.5MHz). 

4) Good crosstalk characteristics. 
(typically -50d8 at 3.5MHz) 

5) ::J/ t-O-J[,•T-A:1J1'/l::'-1f/Aff~L' (35kOTyp.)0 
5) High control input impedance. 

(typically 35k O) 

• mit: 
VTR 

=-t-71 =-tl!K 

AVl!K 
... 

• :11J·:1?1'1'Y?~A/Block Diagram 

INPUT! 

7 

8 0-----11--~ 
INPUT2 

• Applications 

VTRs 
Audio equipment 
AV equipment 

Vee 

ftDHIR 

4,5 
OUTPUT 

1409 

v 
T 
R 
.If.I 
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VTR J¥.I IC/ICs for VTR Applications BA7001 

• leM:C::k~~/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

•iltll.%: Vee 15 v 

r-F3ti:SI<: Pd 540 * mW 

lbf'Fi.IJICll Topr -10-60 "C 

iiff:i.111@11 Tstg -25-125 "C 

.A.:tl'Cl.%:1 V1N1 3 v 

.A.:tltll.%:2 V1N2 3 v 

e '1131tfrn!Mtt/Electrical Characteristics (Ta=25t, Vcc=12V) 

Parameter Symbol Min. Typ. Max. Unit .conditions 

f!!Hi~lliitllll! la 5 13 18 mA -
?IJ.7.1--? CT - 50 40 dB I IN =3.58M Hz 

~~iPli1U$ THO - O.Q1 0.3 % V1N =1kHz,OdBm 

::i;,. i-a-Jv.7. v ·:1 ;.,3Jv !'"~/.%: VrH 0.8 2.0 3.0 v -
.A.1J-f:.-t::-~:.-::i. Z1N 10 15 - kQ -

• jllj~l§lllli/Test Circuit 

Fig.1 

Parameter S1 S2 S3 S4 Ss 1ili ~ 

I cc 1 2 2 2 1 -
CT 1 1-2 1-2 2 1 -
THO 2 1 1 2 1 -
VTH 2 2 1 2 1 2 t:::.-Cl.%:iHl:lE 

ZIN 2 1 1 1-2 1-2 -

1410 RDHIR 



VTR JD IC/ICs for VTR Applications BA 7004/BA 7004F 

BA7004 
BA7004F 

7 7-. t- /~ ~ - /ft~JJ.I IC 
Test Pattern Generator 

• ~~".t>.ilm/Dlmensions (Unit : mm) 

w~~Rl~~~~aGl!7veV3/tt~l~FaT9 

~%, ~RO)RF::i //(-? :±11.J/ililllftl:TVO)~Fa/ililllft 

1ir-tt ~ n' t.i: it nli7' v e v 3 /tt~O)imi1t1ff~ t:> n :i: 
1t A. 0 

BA7004 - 12.o!g-2 

~ 2.0 RI .0 

~1:UHF;m;7 veV3 /t-l!!:litrRJO)~R (PAL, SECAM) I! 

!;!:, ~Rl:~J!~ tL n'97.:z.-71.Jfil-T-7 .:z.-71!, tJ' 
?RF::J //~-? l.Jf~7 "I' /°*Jl,"i'iJ~? { /, ~l.l•'bTVO) 

7.:i.-t-11~-T-7.:i.-t-1!~9~?t.i:~%. ~nt:>O)~ 

7"I'/*JL-lllJ1-f!l~ 1t90)1;J:~~~l:!ilftl!~ IJ, 7 7.. t

::.-?7-JL-~~llUl'b ~<Ii, 77.. t-::.-?7-JL-t.i:cl.lfUimi~ 

tit.: e7::t7-7'1 ffll.'T, TV~i~flO))K}iijffl~ { J7 JL-

1~~ ~7.:z.-=/?~t.i:Htl.~t.;:ij:l;1tlt.o 

JL 

BA70041;!:, t::'7::t7-/v::J-~ (~R) O)RF::i //(-? 

:±11.J/ililiftl: 7 v EV 3 / ~itml (TV) O)~Fa/ililllft I 

7.:z.-=/?~1t9f.:~l:ffl1.'9~Rffl0)77.. t-::.-?t-JL

~~lUll!To 

~O)~~tJ'5t*#H$~1f~~~~t.i:<, ~7!~7 

:J:tli!Hlffl1.'9 ~cl!, .iHit.i:E7::tFa~ (*3!Zliilllli~~. 
sFa-ij-)1.Jf~t;tL, fit=*1J•5f*ffl~n-r~:i: ~t.:.,Ji-71( 

1' :tv-~:n~1:.tt"', &li'ilfl11=M: '*lfliilWJFa~~:iE:l 1 t.i: 
< T~ cl.Jfl!~, fl=•tt. ::J7.. t-~rJ/I:*~ < Jfitt~:I: 
To 

The BA7004 is a test signal generation system to be used 
for tuning a receiving frequency of TV receiver in a RF 
converter output frequency of VTR. 

BA7004F 5.0±0.3 

•M• 

8 7 6 5 

~ ~[M ~ ~· ~ 
I 2 3 4 

ciL 
~ ~Lfl;npnu 
~r-~1 .. JL ci -.i I- -

1.27±0.2 0.4±0.1 

1) *#ltflB~i>l.Jf~f.;:l.'o 

2) 1!Ull!lfll!iE!iit.i:E7::tf~~l.l<f~5tl.9o 

31 J..11t~tt1.if a< ~:iE 1: ~ 9 o 

•Features 
1) Requires few external components. 

0.3 

2) Generates accurate video signals without adjust
ments. 

• :ta ·;1711' 1'7?7.L./Block Diagram 

BA7004 
BA7004F 

4 161 5 171 

3) Good temperature stability. 

GND •J!! 
3 15; 1 21 

2 tl;:IJ 
'31 

ii: ( )f]qO)flt~lj;Bll.?004FO)Yifii'Hi·lH:~9o 

RDHrn 1411 

v 
T 
R 
If.I 

I 



VTR JD IC/ICs for VTR Applications BA7004/BA7004F 

• .eM•*:i:~/Abaolute Maximum Ratings (Ta=25t) 
' 

Parameter Symbol Limits Unit 

•i.1111± Vee . 15 v 

l BA7004 500 * 
rt3ti~ [ pd 

300 * mW 
BA7004F 

l BA7004 -10-75 
lhf'!'iUa1111 I Topr ·c 

BA7004F -10-60 

f*:ffiJlJUUll Tstg -55-125 "C 

1"7-f '1tml Io 10 mA 

• 11ttfrnMti/Electrical Characteristics (Unless otherwise noted, Ta=25t, Vcc=9V) 

Parameter Symbol 

VS.It 
1 BA7004 

l BA7004F 
Vs 

* .!flllil llJ!J!J ilittil:llJ fs 

*31'1i!illlllf'S~tlil:lb Hs 

lbf'i'tl±*ilil Vee 

1!\tft~llit 1 BA7004 

tml l BA7004F 
la 

!::'."-? v"'J" VP-P 

SYNC-

~1 sft~:U:.t•J~rdl 
Tv(l) 

SYNC-

~ 2 sft-i}:U:.t •J ~r.i 
Tv(2) 

8ft~~il:lb Hv 

• ilJ:i'.IBllH!l/Test Circuit 
Vee 

BA7004 

c, 
4700p~ 

• 11-#ltl!.iO)l!tlfJ 
1) -tz 7 ~ ·:.i ? 3t:tliiH· 

c, 
J:700pF 

Fig.1 

jij~:g ...... -tz 7 l:l ·;.i ?CSB500E5 

2) C1, C2 

4700pFttlJ! L, t9 0 

3)Co 

1:1:11J:1J ·:.i7''J /1°::J/j1/ij-

1412 

c. 

Min. 

7.0:3.0 

-
3.8 

8 

4.5 

-
1.7 

22 

38 

3.8 

RL 
lK 

Typ. 

6.5:3.5 

15.625 

4.2 

9 

9 

1.9 

24 

40 

4.3 

Max. 

6.0:4.0 

6.0:3.0 

-
4.6 

13 

12.5 

2.1 

26 

42 

4.8 

l'-
a. 
> 

> 

Unit Conditions Test Circuit 

- - Fig.1 

kHz CSB500E5fi!ffl~ Fig.1 

µs - Fig.1 

v - Fig.1 

mA - Fig.1 

v - Fig.1 

µs - Fig.1 

µs - Fig.1 

µs - Fig.1 

Hv Hv 
....; 14- -.I 14--

1 I I I 
I I I I 

TV(l) 

I 
I 
I I (20µs) (12µs) (20µs) I----
1 ;....' ----' 

I I 

I I 
I I - -Hs 

TV(2) 

1/fs(64µs) 

' ' 

I -
' ' 'Hs 

ii: ( )J>li(!)~"fllHyp.il~if-T, 

Fig.2 1:11 :tJiltm 

4) RL 

~f.j(tHi,, li'W;RF::J ;...1'\-1! 0) t: ji;:tf~~ .A1J 1' /I::"

~;... AfilCO)~f.j t fl I) t9 o 

·ftDHfR 



VTR JD IC/ICs for VTR Applications 

• •!tititttdlltl/Electrical Characteristic Curves 

~ +o.5 l---+--+--+-t--+--+--+--1-+--+-1 

,§ 

i 
.:: 
g> 

~ 

~ -0.5 ~-+--+--+---il--+--t---+--t-r--H 

11 13 15 

SUPPLY VOLTAGE, Vee (V) 

o, ~o. (xlOOOpF) 

~ +0.5 Vee= 9V 

~ 

"" 
I 
~ -0.5 

10 

CAPACITOR: C ,. C, (xlOOOpF) 

Fig.6 ~tilililllft-C,, c.~tt 

• f!Jftl:.<1.))i• 
BA7004t.BA7004F t 1.' IJ:, l"f ·:; 'T-V'lf~f.t .Q f;:; /1)£;:~ 

=f*lif.i.\lt1Jil=fi311'.i.f~f.t I) :I; To .:'ff.If.I I:~ l., T 1J: .:'):! 
~( f2"~~\o 

RDNlll 

~ +0.5 

J 
~ -0.5 

+1.0 

~ +o.5 

-0.5 

-1.0 

BA7004/BA7004F 

O, ~4700pF 

: Const. 
Vco~ 9V 

---. 
~ 

c,;c, (Xl.OOOpF) 

Fig.5 ~tili.li/kft-C,, C2 ~tt 

c~ ~c!~41rlapF 
Vee= 9V 

+--

-40 40 BO 120 

AMBIENT TEMPERATURE: Ta ('C) 

1413 
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VTR .1¥.1 IC/ICs for VTR Applications BA 7007L/BA 7007F 

BA7007L 
BA7007F 

SECAM *UJlj IC 
SECAM Discriminator 

BA7007L, BA7007F~;t, VTRt:~)ltJSECAM*'J!illj~~H 

1 7 ·;1 :111:: l.d.: '£ / IJ ~ ·;1 '7 ICl', M~ IJ ~ ·;1 '.$!!§Ill!, 

~itlln, A 71-if!§lll!l'ilaJijm~n. ::i ;.....Hv-'.9 tJ cO)~~ 

tlli~ ~ J;l;;Ji! ~ -C ~' * "9 o 

i! 7 ~ ·;1'771 JJ... '.$! fH/2~~.fflLC!§lll! t ~'~O)~,ft#i;, ::l 

/7'/-lt ~ Jl)(f;Ht .Qt= ttl', 'J'.F'it':~~JtO)SECAM*'J!illj 

!§lll!il~J.Jil' ~ * "90)1'' *'J!il1Jtlli~7'Cl ';/ '7 O)fti~fl::i.J~t;f; 

1.J•tL, ~A~ - Afl:;':~rl."'.J? ~. tifig7'Cl ·;1 '7 i3f*O)tt 

fig 7' ·;1 :1, Cl - ::i A HI::, f~ttO)iaJJ:. ~ =b iiJfigt: ~*To 

The BA7007L and BA7007F are monolithic ICs having 
SECAM discrimination function that is most suitable for 

VTR. 

·~:& 
1) ~i!i!~li:/l:'\'!>1~-A H~~.A.:t.J l//'(JJ...O)~l!Jt:M ~. ~ 

ti~ -C ~:lE tJSECAM*'J!illj 1.J~iiJfig 0 

2) 7'V' 9 ;i,~~JfH.ft'3-1J~O)!*ffl ';::J: ~J, / 1 A'~-v· 

/O)*~ ~ ', ~~JlO)*'J'.lE!§lll!~ ~J.lio 

3) *'J'.lE~Jl/~ 7'/~1.J~'1f' 1J ~ \0) l', 1!\Jifili\l!lfl:;i.J~'ii]"figo 

4) ~H,Ht$.f..1.J~1"1J~'o 

5) t±l:t.J~)M~-1.J~*~~'o 

• mi.t 
VTR.ffl SECAM*'J!illj~ji: 

• ~Jf~'tj"~~/Dimensions (Unit : mm) 

Cl.O 

0.3 i~l 
J 11" 

0.55 ~ 

19.05±0.3 2. 75±0.25 
l 3 5 7 9 11 13 15 

1s a B 0 a 0 a 0 a 0 a 0 a g a nl 
2 4 6 8. 10 12 14 16 

BA7007F 
10.0±0.3 

12345678 

•Features 

1) Extremely stable SECAM discrimination, even in the 
presence of power supply voltage variations and burst 
signal input levels. 

2) Digital conversion-type integration is used to provide 
a high noise margin for high-sensitivity discrimination. 

3) Extremely low discrimination sensitivity variations, 

enabling non-tuned circuits. 
4) Few external components are required. 
5) Large output current capacity. 

• Applications 

SECAM Discriminator for VTR 

1414 RDNm 



VTR .ffl IC/ICs for VTR Applications BA 7007L/BA 7007F 

BA7007L 

LI MITTER AMP 
OUT 

fH.'2 
RESONANCE 

• {@JM;fil:;A;:~*!/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

ilti.f.i(E£ Vee 15 

1 BA7007L 400* 
~~tft;J.: l pd 

BA7007F 550 * 

lb1'Fi.liMUilllll Topr -25-75 

1*1f).gflfBllll Tstg -55-125 

BA7007F 

LIMITTER 
AMP.OUT 3 

Unit 

v 

mW 

"C 

"C 

* Ta =25t i:IJ: l'ifF!I 9 ~ ~.g.l;t, 1t1:-::i ;;¥ 4mW(BA7007l), 5.5mW(BA7007F) ~ ~ {; ~ 

• i!Uittr..l~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =9V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

l!!H~~~illllt lo - 10 15 mA •J ::. ., 517' ::.- :tw.tl::, ~i±l:1J~ 

COMP~! OUT 

N.C. 

fH2 
RESOANCE 

I) ::. ·:; 9 7' :..-:1flH~ Gv1-4 11 15 19 dB V1N=0.1Vp-p;=f=10kHz, RL =100kQ 

I) ::_ •:; '.ii J' / / Jil:;l;:flj~~ Vo4 0.9 1.25 1.6 Vp-p V1N=0.5Vp-p;=f=10kHz, RL =100kQ 

}it IJ HJL-.A 0 .Av·:; 
VTH 0.6 v 2pin~E£ 

:/ 3 Jt- t'°v''\'Jv 
- -

fiil~7' >:1i±l:1J~E£ Vo10 0.2 1.35 2.5 VP-P V=0.2VP-P; f=10kHz 

fiil~7';., :111i1*'11[E£ V10 - 4.3 - v R L =10kQ 

DCi±l:1Ji!tE£ V15 ON 6.5 8.2 - v R L =510Q 

DCl:i:l /J ') - 'J 'll[E£ V15 OFF - 0.0 0.5 v R L =100kQ 

RD Nm 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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VTR Jfj IC/ICs for VTR Applications BA7007L/BA7007F 

• ilJJ~1811&~/Test Circuit 

Vee 

BA7007L 

1 ... 

~~i~ 515 

Vo3 Vi7 Vog 

E9 

Fig.1 
E2 E9 89 811 814 815 

Ice 0 0 OFF OPEN L 100k 

Gv2-3. Vo3 2.5V 0 OFF OPEN L 100k 

Vog 0 0 OFF OPEN L 100k 

V11 0 0 OFF CLOSE L 100k 

V15 ON 0 6.5V ON OPEN H 510 

• JiCilll"91J/Application Example V15 OFF 0 6.5V ON OPEN L 100k 

16 

BA7007L 

15 

OUT 

SE CAM :Hi ~Vee-VF 

-f 
C, 0.001µ F 

I I I I 
PAL ••••• 

C1 I)-". •y 97'/-:fJ....jJ j] •y -:fl) /'f • :V-"\'l~;_-9 

Fig.2 

R2 :ti~ t ~J HJL-.AtiJIEffiiJll&fflt!l'it 

F3-7 
4.25MHz;m;~Ji~71' JL-9 ( 1/l::"-/f/.A1kQ) (4.4MHzl''bi'iJ 0 

t.:t.: l.AlJ'.iE:m\i/lti~~iil!.Q) J....lfl1J 1;,, 1::"-'f/ .A l;l:1kQ 

Ra lilJ~7';,, 71fl 1J (/A;"J[,~~ffltitl'it 
Cg 

IH/2 [llJilijLC:j:l;:l~l§li! 
Lg 

'"" • t • t • "W-
C11 IJ "') ""/JL-71' JL-9 (LC;)ttf&l§li!ffl) 

C12 !f!IJJ:E'.tif'F~rai (1f~t~'.IE:tt) i*'.IE:~'f 
C14 1ft~'.iE:ft=R12• C14 
R14 ~\\i~'.iE:tt=R 14• C14 

R1s lfl 1J 1) - 7 il&Jiilfflt!l'it 

1416 ftDNm 



VTR JO IC/ICs for VTR Applications BA7025L 

BA7025L SECAM *ljjjlj IC 
SECAM Discriminator 

BA7025Ll;l:, VTR, 7 v t:'l:M;)l~PAL/SECAM!j!IHJIJIBJ 
ll&t 17 .. :.r7'1tlA:T.l 1J 'Sl·;.r?ICl"To 

i! 7 ~ ·;.r? 7 1 Jv ?I, fH/2;!1;:1JiUf.ILC!Blli& t 1-'~0)C, Rt 

:?Hitt T 9 t~· tt "t:':JF"m' l:~~JlO) PAL/SECAM.!l!IH!IJ!Blli& 

:lf~ml"~H:To 2--:J(J)l~-A t-.A:tJYili-=t-tti'S, W~IBI 

Ii& t ~- {., n' 9 0) Z:' T - t:i: J: -:i -c .A :t.J ~ w~ ~ 9 ;: t 

:Ill"~ :!:To 

:I: td9lililJ~l:SECAMt: T 9 :±l ;1J :J / t- a-JvYi/i-=t-Hili 

{., n '9 O)"'f§§ilt.,Ht!!~"t:'(J)M!ti1'FH1HI:. T 9;: t :!fl"~ 

:!:To 

ti1'F~Ef t;t, 5V t 9Vt::Mlit {., n' :I: To 

The BA7025L is a 1-chip-type monolithic IC consisting of 
PAL/SECAM discrimination circuit that is most suitable 
for VTR and TV. 

·~:& 
1)PWM~l~n~l;:J:IJ, .11A'7-,_;/0)*~~', ~~ 

Jl(J).!l!IHJIJ!Blll!t~m {.,, 1~-A H~~.A:tJ v«Ji..O)~ 

til::M {., T =b ~ :!?~ T~:lE:~.!l!IUJIJ;l.f""(:' ~ 9o 

2) !j!IJ:lf:~Jl,~7 "J :\'-:lf:li'~~\O)"t:'~~!l1t:lfilHmo 

3) .A:t.JW~~!Blll&t ~~ {., H'9o 

4) :±l ;1J :J / t- a - Jv (~9li!i1JSECAM) t ~id {., '""( ~ \ 9 0 

5) :±J:tJ~5mgI:lf*~~'o 

6) '.?H1tt~B.i'.,:lf:li'~~ 'o 

• Jftlf! 
VTR, 7 vi::' 

• *ff~'tj'~~/Dimensions (Unit : mm) 

1 3 5 7 9 11 13 '15 17 

~ 
2 4 6 8 10 12 14 16 18 

•Features 

1) High-sensitivity discriminatior:i circuit with large noise 
margin was realized by the PWM integration system. 
Very stabilized discrimination can be obtained also for 
variation of burst signal input level. 

2) Judging sensitivity is almost uniform, resulting in pos-
sibility of non-adjustment discrimination. 

3) Built-in with 2-input switching circuit. 
4) Built-in with output control (forced SECAM). 
5) Large output current capacity. 
6) Small number of external components. 

e Applications 

VTRs, TVs 
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VTR }fl IC/ICs for VTR Applications BA7025L 

• ~M:lil:;i;:~*ft/Absolute Maximum Ratings (Ta=25°C) . 
Parameter Symbol Limits Unit 

'ilt~:lll;EE Vee 10 v 

~mfl$t Pd 500 * mW 

l!J1'Fi:.JtlBllII Topr -25-75 ·c 
flU.J'iliiJtlBll!l Tstg -55-125 ·c 

• C~rf.J~i'i/Electrical Characteristics {Unless otheiwise noted, Ta=25°C, Vee =5.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

ti1'FtlHBllil-1 Vee1 4.5 5.0 5.5 v 17-18pinrai:SHORT Fig.1 

tif'F'iltEElBll!l-2 Vee2 7.5 9.0 10.0 v 17-18pinrai:OPEN Fig.1 

Mf~~lli!llilH 101 - 8.0 12.0 mA IJ ~ Y 97''/j': OFF. AchflJ...:IJlli Fig.1 

-~~lliflllre-2 102 - 12.5 18.5 mA IJ ~ "/ 9 T./"j': ON, AchMJ...:IJlli Fig.1 

~'.lE1tti~i±ltJ Vreg 5.3 6.1 6.9 v 17-18pinrai:OPEN 
Fig.1 

Vee =9V 

IJ ~';I 97'/7,IH~ Gv 19.0 22.5 26.0 dB V1A fV1B )=0.1Vp-p, Fig.1 
10kHz, Rr=100kQ 

IJ ~';I 97'/:fl:i:ltJ 
Vo1s 1.1 1.5 1.9 VP-P 

VIA ( V 10)=0.3Vp_p, 
Fig.1 

'J ~ ·:i t- v-"Jv 10kHz, Rp=100kQ 

ch-B CTRL :A v ·;i ~ 3 
V2TH 0.7 v Fig.1 

Jv f''v"'"Jv 
- - -

/~-7.,f..'f-t-
VsTH 3.9 4.25 4.6 v Fig.1 -

7-. v ·;i ~ 3 iv f'"v"("Jv 

Vref 'llEE-1 Vref1 3.2 3.6 4.0 v R13=100kQ Fig.1 

Vref 'llEE-2 Vref2 Vref - Vret+o.2 v R 13=10MQ 11pin-13pinrai:2200 Fig.1 

li'llfilll7" ::..- 7i±ltJ'llEE Vo11 0.8 1.35 2.0 Vp_p 1=10kHz,0.2Vp-p. Rc=220Q, RE=39Q Fig.1 

OUTPUT CTRL 7.. v ·;i 
V15TH 0.7 v Fig.1 

~3iv i-:·v"''Jv 
- - -

1418 RDNnl 



VTR Ill IC/ICs for VTR Applications 

Parameter Symbol 

COMP1 IN J..:tlAv·;.i 
V1trH 

~ 3 '" I' v-"''" 
COMP1 OUT l±ltraG: V12H 

COMP2 IN J..:tlAv·;.i 
V14TH 

~ 3 '" I' v-"''" 
DET OUT l±l:1Jfl1% V1eH 

DET OUTIJ --711ilft I 16L 

• iJJ~IBllH'!l/Test Circuit 

E, 

~: 
1 r50 

• JiOJD91J/Application Example 

O.lµF 
ehA-:-i 

1 --

Min. Typ. Max. Unit 

ehB 
CTRL 

-

3.6 

-

3.6 

-

4.3 - v 

4.3 - v 

3.5 - v 

4.3 - v 
0 5.0 µA 

Fig.1 

GATE -\ 
PULSE T 0.056µF +~ 

i!7.>_ Y771J~1' 1 § 
(4.25MHz) fH/2 ~1fii 

(l;;JIJll7';.,7jlf.i) 

PAL • • • • 

RDNrn 

Conditions 

-

V1N11 >> V11TH , R L=28.9kQ 

-

V1N14 >>V14TH , R L=470Q 

V1N14« V~4TH , R L=100kQ 

lOMO 

R13 

s,. 

lQQµF 

+ 
100µF 

/] /l /] Li 
PAL ) VV V 

BA7025L 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Vee 
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VTR 1'I IC/ICs for VTR Applications 

(1) chA IN, chB IN 

? J:l ?f~~.A.:t.J (lti.llf~~t.t :h ';t I- vr < t.: ~ c 'o ) 

(2) chB CTRL 

"H" (Vee) l:TchB1.fi~HR, "L" (GND) l'chA.A.:1Jffi~HR~ 

tl.*9o 

(3)NCY/liT-

3pin, 6pin!.tNCY/liT-l'9fiGNDI:~ t L, T < t.: ~ c' 0 

7 -11 /;~ur-r .. i1 J:J .A t- -? ~ff~ L- *9 o 

(4) GATE PULSE 

A:tJ? J:Jxf~~J: IJ, 1~-.A 1-f~~O)t,i~ t IJ Hrc '*9o 

If- 1-1-;1r,.AtHH~tt1:MlitL-*9o 

I 11 ,-----Vcc(5V) 

4.3V . LJ u-------GND 

(5) i:? 7 ~ ·;t ? 7 ·O'-~ 

4.25MHz 7 1 JI-~ fJ~'O)-f * L, ~ ' 0 ?pin 1kQt.t7 1}(.,~0) 

• llJfl:mt!Jl 
(1)? J:l?f~~.A.:t.J 

1 pin:Xt.t4pinl: l.t? J:l ?f~~t .A.:t.J L, * 9 o i L, T5pinJ: 

IJ .A.:t.J ~tit.: GATE PULSEf~~l:IP]Jtij L, T 1\-.A H~~ 

(SECAMl' l.t~~~r.J~-\' I) 7' t ~'?) ttt ~Jl)( IJ * 9 0 

BA7025Ll.t, SECAM/\-.A H~~0)4.25MHzO):ff1lit~ 

t:l:l 9 7a> C:. t 7! PAL/SECAMO)!j!!Hjlj t fi~' * 9 0 

(2) IJ ~ ';t ~ J7':/j' 

1 J:Jxf~~J: •Jtt~lll1 i:i nt.:1\-.A H~~t. ~5!U9:1:A. 

:1J9 {> jjfjl:f~$9:0)JE°M' tJ:f~~~Jtl: 1Q,~1'J:-'.lE l,/"(JI-* l' 

:tlltri97al7'//(!9o 

JJJf'l=A:tJ!BIHI ~a;: tf {> t.: ~, 1; ~ ·;t ~ 7' //n~ HlUf.I L-

-r~' * 9 0 

.A l-·;1/"E- f''~:k.A.:1J~l:1\-.A H~~J-17'~0):h7-f~ 

'~* l':tllim~ :h.7al.:. t H1i <' t.:~, 5pin0)},i ~Jl)( IJ /'\J(,.A 

l:J: IJ/\-.A 1-JtllraV.:tttif'l=~-tt, !f!J'.lEO)~Jbf'l=t~c'l' 

~'*9 0 

(3) 4.25MHz71 J(,~ 

I)~ ';t~7'//7!:l:tl!Jli~:h.t.:PAL/SECAM/\-.A H~~ 

t, 7pin-9pinr .. i4.25MHz71 JI-~ t)l9.:. t 7!4.4MHzt 

~~~-tt:t;9 0 

1' / l::"-11'/ .A~i¥1'1t:*t.J'\!T < t.: ~ c ' 0 

(6) fH/23t;~ 

BA7025L 

fH/21: * t.l-tt t.: LC3t;~l§l~0 ~!Jli !/"(JI- l.t 1 Opin~iit!Hi'L 

1:-r~Jl L-*9 0 

(7) 71 J(.,~ 

.IUHii 1 t:l:l:tJ (12pin) O)IPJ~~t:l:l/'\J(,.AO)~l~tfi~' * 

9 a .IUHii 2 0) .Av ';t ~ 3 Jr, F v "(Jr, (14pin) 1.tr..J3.8V 

(Vee=5V)l'9 o 

(8) OUT CTRL 

"H" I: T~§llfilJSECAM ("H") "E- Ft 1J: I)* 9 0 

22k0 1.:l:~mtllill~.tiHHJi'L 

SWO).Av ·;t ~ 3 Jr, Fv"J"l.tVF (~0.6V)l'9 a 

(9) ~)/ii\~J±5Vl'~ffl9 7a> t ~ l.t, 17pin, 18pint ~ 3 -

1-l-*9o 

9VO) t ~ l.t ~ 3 - t- L, tJ:~' l'17pinl:9Vt1:Jn~ * 9 0 

(4) ~5&:$9: 

~)&'.$9:1.t, =*~)Jtn:i.\t:l*ffl L,, SIN t J<;]_t ~ -tt 7a>.:. t 

l'~)Jt~Jl t ..tlf"t c' * 9 0 

T~2/fH n I I t4.25MHz 
, 

1 1 
4.406MHz 

T~l/fH 

1 
1 r r'.4 .. ~36MHz 

SE CAM PAL 

(5) fi!i.1~7'// 

11 pinl:LC:~:BIJ3t;~l§l~t7'H;f tt 9 7a>.:. t l'fi!i.1~7' //t 
mi;X L-*9 o 

3t;~~])Jt:k t fH/2 (~8kHz) t:)M,5; C:. t l'~)Jt$9:l'~t:l:l ~ 
:h.t.:SECAM/\-.A H~~O)SkHzi;X~tJMjRJ:ti!Jli L,, 

1 OpinO)jt~Jit!.ttit t3t;~PiJO) 1' / l::"-11' /.A 1;:: J: IJ flH~ 

t~'.lE L, *9 0 

(6) :::i/1'\v-~ 1, ~l~IBI~. :::i>1'lv-~ 2, fi!i.1~7' 

//t:l:l:ht:::i/l'lv-~ 1 l'~*'-'-"''Jr,tJ:t.XL-1'\Jr,.A)Jt 

1:~tl L-*9 0 

'/X 1: 12pin-14pin0)9Httt ~l~l§I~ l'~I~ L,, .:. O)~j~~ 

J± ~ ::J //'Iv-~ 2 l'~$~J±tJ:t.X9 {>;: t l:J: IJ, 

PAL/SECAMO)!j!lj'.lf: t fi:~ '!¥iHl1J1~~ ("H":X l.:l:"L") t 16pin 

J:IJt±l:1Jl,*9o 

(7) .A.t:l:l:hl§I~ 

.f§.Y/liT-0).A.t:l:l :1JIBl~mi;X l.t~fi!li~I: Fig.30) J:? I: 1J:-::> T 

~'*9 0 
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VTR 1" IC/ICs for VTR Applications BA7100 

BA7'100 SECAM *1HJIJ IC 
SECAM Discriminator 

BA7100t;t, SECAM?¥JJjj1JffllC1""9 0 4.435MHzO)? IJ A 11 

;i,~:Jljl.: J: .Q, "7 CJ 71 ;....~)Bln~I.: J: fJ, ~~:lf:!¥JJjjlJ 

if 1" ~H: "to 
*~· ~~·~O)~;....~A~~mm~Ati~J:.Q~~~~ 

11:.0)t.: d.>I.:, ./ 17.'lf- 1- liill!M'. l*l:il t., n' *"to 

The BA7100 is a SECAM discriminator. 

·~:& 
1) :ffi~t!~~o 

~~~W~O)~/~A./1X~.t.l:.ffl0)./1Xif-l-liil~ 

1.: J: f J ~~Jll/JjjlJ i.J~··~Hmo 

• JfB~ 
VTR.ffl SECAMl/JjjlJ~il'. 

• ~~'1"$ilil!/Dimensions (Unit : mm) 

19.4±0.3 

~ 11615141312111091 

"C::::~n~ 
12345678 

~[~'f~~·1~1 ~rr=~0.31---1:: 
a'""'! "<t" ' +I ...,. -- M 

: ~ .. rno. • '·""' ;:; I l-2.54±0.3 I I I 

17.78±0.3 8.8±0.6 

•Features 

1) Perfectly free from adjustment. 
2) High-sensitivity discrimination due to employment of 

noise gate circuit for preventing random noise in the 

light electric field. 

• Applications 

Discrimination device between SECAM of VTR 

RDNrn 1421 

v 
T 
R 
ffl 

I 



VTR JO IC/ICs for VTR Applications BA7100 

•~Mil*~*&/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

t~~J.I: Vee 12 v 

f-F;ll?Hi~ Pd 550 * mW 

lili'F~lfi!ml Topr -15-75 ·c 
iJi!UiA!lfi!ml Tstg -40-125 ·c 

e !l~B9~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =9V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

~i~~Pi\'.:mt la 11.0 15.0 20.0 mA V1N=O Fig.1 

1\1 v-""Jvi:±l1J'<li:J.I: VOH 6.8 7.3 - v R L =10kQ Fig.1 

r:1- v-""Jvlfl1Jt!!: VOL - 0 0.2 v R L =10kQ Fig.1 

SYNClfl :fJ High'<!!:!!: VOHS 6.8 7.2 7.6 v 4pinv/\"Jv Fig.1 

SYNClfl:fJLowtJ.I: VOLS 3.6 3.9 4.2 v 4pinv/\"Jv Fig.1 

OSC~iiv/\"Jv Vpg 0.43 0.5 - VP-P - Fig.1 

/~-7. t-?'- t-7. v 
VTH( B) 4.8 5.1 5.4 v 11 pini~~t.f~iH:i tl..Q I:~ 0)13pin'<I!: 

Fig.1 
·:; ~ =i '" Fv«"Jv !!:(DC), S3=A 

PAL/ SECAM;t~M .It RsR - -20 -15 dB V1N=0.2VP-P /~-7. t-iiil'lil Fig.1 

• illg~IBll&~/Test Circuit 

SE CAM 
PAL fJ7-J\- 5µs 

~~mH fJ 7 T-~{r~rHz _a :~ 
10/Knffio.033µF A S2 c 

~B ~/ 8-·.\l 330,nH r 5,12011 A S3 C 

16 15 14 13 10 

BA7100 
r60pF 

7 
S5 

15mH + 
A l!° lOµF lOKO 1 5600 

3.3KO 5µs T 
-11- J1 J;O.OOlt'F Vee 

~sv 

Fig.1 

1422 naNrn 



VTR Jfi IC/ICs for VTR Applications 

• .I { 'X If - " IBll&llJfF 1;:? ~ \ -r 

('t~) }ut _ ___Jt_1JnJ1~--- v1h ~2.sv 

Vp3 

Vp4 n n n 
(tlj1J) _ _J L_____J ~ L__ 

• liCil'f.1'911/ Application Example 

lOKO 0.033pF 

1500 

16 15 

+ 
lOµF lOKO 

VIDEO IN 

l 
14 

3 ' 

330,uH 

1 3.9KO ,.),. 

13 12 10 

BA7100 

I 5600 

560pF I 
I T 4.435MHz 

~,,J,.-~J + l f°'"' r· 
SYNC IN 

Fig.3 

RDNrn 
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VTR II IC/ICs for YTR Applications BA7107 /BA7107F /BA 71075 

BA7107 
BA7107F 
BA7107S 

VHS "jj~ VTR m SECAM ? [J ~ ~'Fa~~n 
SECAM Chroma Signal Processing for VHS-VT.Rs 

BA7107/BA71.07.f/BA7107.S.liSECAM? i:I :";?f~~k&JI 

<7)::£1fl§llM: 1 7- ·:; 7'1t [., t.:'E .1 1) ~ ·:; 7 IC ~To 

1BJnm1ilW:aaff*t:ilJ~*':::~:tJ·tti-t 9 

acjj* !;!: REC EQ J7 / 7', 4 ~f.!ill§lll, IJ ~ ·:; ~ J7 / 7', 
ANTI-BELL J7/7', SYNC If- t- (REC), :jij~*li PB 

EQ J7 / 7', 4 imffll§lil (2 i!lffll§lilX 2), IJ ~ ·:; ~ J7 / 
7', BELL J7 / 7', SYNC 'f- t- (PB) ~fftlilt ~ tL Z .S 

IJ' jj/:jij<l)i~J:ll.:t li'ililiiH~JM;t,;:J:? ""(fi"\, \ * T 0 

. . 
BA7107/BA7107FandBA7107S are monolithic IC integ-
rating major circuits for SECAM chroma signal proces
sing, in 1 chip. 

•MA 
1) SECAM ? 1::1:";?f~~<l)acjj/:jij~~Jltl1 T ·:; 7'~fftlilt 

~~.go 

2) CiliiHnM.:tt:::J: IJ, acjj/:jij~'E- l'tf-tnM.:t i?>tL.Qo 

3) Cil!CE£tf5V<l)f.:ll>, ;Y--~"1Jvffl<1)1!i~E£-tz·:; t
';:t~ffl~~.go 

4) I~":; 'r- ::;,;t, ~~M!t.i: DIP~ { /<1)111J•, ~ = 7 7 

·:; t- (MF) ~{7'~:i1J/? DIP (SDIP) ~17't 

ml!:[., ""(\,\.Qo 

•Features 
1 ) Processing for recording/replaying SECAM chroma 

signals can be composed of a chip. 
2) Recording/replaying modes are switcheable by 

selecting power supply. 
3) The IC is operable also for a low-voltage set for 

potable use, because the voltage of power supply is 
5V. 

4) Packages availagle include the standard DIP type, 
the miniflat (MF) type and the shrink · DIP (SDIP) 
type. 

• mlt: 
SECAM, VHS n~ VTR m 

• Applications 
SECAM, VHS type VTR 

• *~\t~m!l/Dimensions (Unit: mm) 

BA7107 

37.1~g·2 

BA7107F 

BA7107S 

1424 RDNrn 
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VTR JI.I IC/ICs for VTR Applications 

e ·")" [] ·:; ? ~ 1' r 1· 7 L\/Block Diagram 

BA7107/BA7107F 

PBoG~ , r---.----1 i-----12 ~G~ Eo 

DIV OUT 

MULT1 
IN 

REC IN 

MULT2 
OUT 

PB OUT 

PB IN 

---~ 

• ~X~:fi:::k~~/ Absolute Maximam Ratings (Ta = 25°C) 

Parameter Symbol Limits Unit 

~ibll~/.I: Vee 15 v 
1 BA7107 1000* 

~~Ht~ pd mW l BA7107F/S 600* 

lhf'FililiiUll Topr -10-65 "C 
, 

1Ji\:i'¥ili/U!l!ll Tstg -55-125 "C 

*Ta= 2s·e j)).t_ l'Mffl9 .Ql;l.!iHt, 1"C (:-::> ~ 10mW (BA7107), 6mW (BA7107F/S) 
;:))JG[; .Q 

naNm 

BA7107S 

BA7107/BA7107F/BA7107S 

LIM OUT 

RC2 

PB 
BELL OUT 

PB 
BELL IN 

N.C. 

MULT1 
REF 
MULT1 
OUT 
MULT2 
IN 

1425 

v 
T 
R 
Fl3 

I 



VTR 1'I IC/ICs for VTR Applications BA 7107 /BA 7107F /BA 71075 

• 1l!UUl<J~1i/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Vee= 5V RECSV = 5V : ii!&~. 

PBSV = 5V: M~~) 

Parameter 

~11.ii!ma: 

IJ ~ •y:$lf"/7°i±l:/Jl..--A;'J[, (23pin*) 

•J~·:;97//'f1/ (23pin) 

F/F l±J:tJ v"!v (2pin) 

REC 'f-1--7'1:/v-~=i/ (1pin) 

PB't-1--7'1:11/-~=i/ (23pin) 

2 l!!fglfj:tJ vl'\"Jv (16pin) 

~;,f;:ilf.lf ( 16pin) ( 2 fg)lf i: M 9 ?.i ) 

3ft§ilf.lf (16pin) (2fgilft:M9?.i) 

4 l!ift§l±l:tJ l/A;'J[, (Spin) 

~;,f;:ilf.lf (Spin) (2ft§)}ft:M9?.i) 

3fg)lf.lf (Spin) (2ft§ilft:M9?.i) 

l!\lifg-!3-Pit~ill! (PB 'E- F) 

l!\lifg-!3-Pitmill! (REC 'E- F) 

REC If- 1-- 7' //If 1 / (1 pin) 

SYNC;;<:. v ·:; ~ =i !v F"'l[H: (21 pin) 

'7c:J'"'l''\'-7-v"Jv 

20pin 91 ~ /? (20pin) 

22pin 9 1 ~ / '/ (22pin) 

If- 1--i±l:/Jt7i!·y 1-- (23pin, 1 pin) 

• iJllJ~IEl~~/Test Circuit 

1426 

3300 

SYNC IN 

64µ~ 4µs*1 
~~-=rl.JL 

Symbol Min. 

Vee 4.S 

VouM 0.75 

GvLIM 38 

Vo(F/FI 0.3S 

lsoR -2S 

lsoP - 20 

Vo(X2) 0.2S 

D1(X 2) -

D2(X 2) -

Vo(X4) 0.09 

D1( X 4) -

D2(X 4) -

IQ(PB) -

IQ(REC) -

GvRG 7.S 

VTH 1.0 

VcK -

T1 48 

T2 4.4 

VosG -0.1V 

p 

Typ. 

s 

1.10 

S2 

o.so 

-40 

-30 

0.4 

-30 

-3S 

0.14 

-30 

-3S 

3S 

40 

9.S 

1.3S 

4.7 

S6 

S.2 

-

Max. Unit 

s.s v 
1.45 v 

62 dB 

0.6S Vp-p 

- dB 

- dB 

o.ss Vp-p 

-20 dB 

-20 dB 

0.2S Vp-p 

-20 dB 

-20 dB 

S2 mA 

S2 mA 

11.S dB 

2.0 v 

4.9 v 
64 µs 

6.0 µs 

+o.w v 

:A"-7e7L 
r"T71"'f 

RD Nm 

Condition 

REC, PB, :J:l<lm.~ibl\IPJ~H:~ 

llN = 4.3MHz, V1N ==' 10mV (2Spin) 

f1N = 4.3MHz, V1N = 0.SmV (2Spin) 

f1N = 4.3MHz, V1N = 10mV (2Spin) 

f1N= 1MHz, V1N = 0.SVp-p (28pin) 

f1N = 4.3MHz, V1N = 0.SmV (2Spin) 

f1N = 1MHz, V1N = 0.2Vp-p (Spin) 

f1N = 1MHz, V1N = 0.2Vp-p (Spin) 

f1N= 1MHz, V1N = 0.2Vp-p (Spin) 

f1N= 2MHz, V1N = 0.3Vp-p (1Spin) 

f1N= 2MHz, V1N = 0.3Vp-p (1Spin) 

f1N = 2MHz, V1N = 0.3Vp-p (1Spin) 

-

-

f1N = 1 MHz, V1N = 70mV (2Spin) 

SYNC If - I-- 1ii1Jf''F9 ?.i 'i!i:H: 

f1N = 1.1 MHz, V1N = 0.2Vp-p (Spin) 

RT= 100k0, CT= 1000pF, SYNC IN: 21pin 

RT= 120k0, CT= 33pF, SYNC IN : 21 pin 

REC, PB:J:i<, V1N=OV 

Fig. 1 



VTR Ill IC/ICs for VTR Applications 

• J()Jl.lf§IJ/ Application Example 

VR, 
100k0 

c, 

R, 
1 kO 

33pF;i; 
REC5V~-'Wlr---O-t---...~++~ 

17 4 

R,,8200 

BA7107/BA7107F/BA7107S 

C12 O.Ql µF 
:J-IH>----11---o PB IN 

R,. 
6800 

CHROMA 
KILLER 

BA7107/BA7107F 

C REC OUT 

220µH 5k0 O.l~FI VR, 

F, 

BA7107/BA7107F 

Fig. 3 ailB-'E- I' 

l~pF 
;>. -;f IJ 7' ;>. ~ 7 ·~ :f 

Fig. 2 

naNrn 

10 

--oPBOUT 

>&!BF : BELL FILTER 

Fig. 4 M~-'E- I' 

BA7107 /BA7107F 

v 
T 
R 
J'll 

I 

*S.TRAP: ;:.. 7' 1J 7';:.. ~ 7 ·~ 7' 

1427 



VTR IH IC/ICs for VTR Applications 

e SYNC if- Hr1' ~ /? 
SYNC If- I- ,j:, 21 pin* tJ> S ([) SYNC IN 1~~([).:iL !> _t 

ij~S~8·~~8, .1L!>Tij~S~8•~M~*9 

(Fig.s~mOo T1 ,;i:, 20pinl::ft~~nt.:CR([)ff~'.JE:~':: 

J:-::> T)~;E: ~ti, T2 'j: 22pin ';::ft~~ tit.: CR ([)~'.JE:~ 

':: J: -::> T )~'.JE: ~ ti * 9 o 

REC ~lf PB SYNC If- I- l;i:, 7.f<.sp:~1!1:12S:r.ll (SYNC IN 

; 64µs) 1::.t:>L'°"[(j: T1, T2 l::T** 912S:r .. ,([)Jt.lf- H: 

M ~3:9tJf, ¥~~t'R!Rr .. i (SYNC IN ([),}\1.JHJ(...A([)~ 

WW T1 J: IH~ < ld:.Q ; 32 µs) i::t:>L 'T 'j:lf- H;i:r,J'J ~t.: 

3:3:1::1J:fJ3:9 (Fig.6~mOo 

64µs 

4µs~ r- I 
2V =rL__Jl__ 
21 pin 
ov 

20pin I 

22pin 

1 pin(REC) 
23pin (PB) 

T, : P/R GATE TIMING ( 1) 
T,: P/R GATE TIMING (2) 

Flg.5 ~R7-~,1~/~f~-~ 

32µs 

4µs--Fl 

2V =nJLJLJLJL 
21 pin 

ov 

20pin 

22pin 

1 pin(REO) 
23pin (PB)· 

T, : P/R GATE TIMING ( 1) 
T,: P/R GATE TIMING (2) 

Fig.6 P/R7-~,1~/~f~-~ (vizr~il 

BA7107 /BA7107F /BA7107S 

e~Si/M~~~~ 

ii),lij!~i/if·([)tJJ~;u::J: '? nc"'/j:ij:j:_tJJ~::t HrL' * 9 o 

Vee Yilii'r (24pin) ~lf RECSV Yilii'r (3pin) '::iii~tJf1:Jt: 

~~nn'9c8,Uc"'.:i:- Ft:, vccYiliiT- (24pin) ~ 

tf PBSVYi/iiT- (14pin) '::ii),lij!tf#!:~~nn'9c8'j:· 

jij:j:_"E- Fl::ld: IJ*9 o 

'E-F Voe (24pin) REC 5V (3pin) PB 5V ( 14pin) 

REC ON ON OFF 

PB ON OFF ON 

1428 RDNID 



VTR Ill IC/ICs for VTR Applications 

• 'Cj{~~ttElb•/Electrical Characteristic Curves 

~ 501----1~-+~--+-~-t-~-+-~+---1 

~ y 
w 401-----t~--+~-+~--:l.o"""'--+-~+---1 

~ 30r-;-REC y ~ 
~ I~ 
w PB~ I 
§ 20 

5 
0 101----1~--+~--+-~-t-~-+-~+---1 

Cl. 
h 

700 

1 600 

c: 
·c. 500 
(!) 

§ 400 
> 

w 300 

~ g 200 

5 
~ 100 
::::l 
0 

SUPPLY VOLTAGE: Vee (V) 

Fig. 7 lHa~lliiflUlll-'11~.rEE~tt 

Vee=5V 
f= 1.1 MHz 

CZ 
lL 

lL 
[7 

lL 
0o 50 100 150 200 250 300 350 

INPUT VOLTAGE: V,.(5pin) (mVp-p) 

Fig. 9 2 i!lifl;fliilB!.A.1.J"oli:EE-:±11.J.:EE~ 

400 

0. 
ch. 350 

1 
300 

-~ 
e 250 

.} 200 
w 
0 
~ 150 

g 100 
f
::::l 
a. 

~ 
50 

V,,=5V 
f=2.2MHz 

~ 
lL 
~ 
~ 

v I 

0 0 100 200 300 400 500 600 700 800 

INPUT VOLTAGE : V,. ( 15pin) (mVp-p) 

Fig. 11 4i!fifl;fliilB!:±l1.JtlEE-.A1.J'llEE~tt 

RDHIR 

BA7107/BA7107F/BA7107S 

700 

.} 

.. 400 
w 

~ 300 
g 
f- 200 
::::l 

O~ 100 

4 

V,.=02Vp-p 
f=l.1 MHz 

"""" 

5 6 

SUPPLY VOLTAGE: Vee (V) 

Fig. 8 2i!fifl;fliilil!:±l:hv"\Ji,-~j,l'llEE~tt 

0. 

h 350 
> 
5 
'2 300 
·c. 
e 
§ 250 

> 

~ 200 

~ g 150 

~ 100 

~ 
50 

75 

iii 70 
"C 

~ 65 
0 

z 60 
<( 
0 
a. 55 
~ 
ffi 50 
f-
~ 
::J 45 

v IN= 0.3 Vp-p 
f=2.2MHz 

r--

4 5 6 
SUPPLY VOLTAGE: Vee (V) 

V"=0.5mVrms 
f=4.3MHz 

i--~ 

v 

4 5 6 

SUPPLY VOLTAGE: Vee (V) 
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VTR JI! IC/ICs for VTR Applications 

0 
b. c 1.4.-------..----.,.---r--.,----, 

v,. = 10mVrms 1 .-
~ f=4.3MHz ~ 

121----.,.-......--+---+-,,~-+----I 
§ I)-/ 
~ lL._ : 1.0't----+--vl---7'"---1--1---+-----1 

0 0.8:1----t--t--+---t--1-~+-----i 

~ 
§; 0.6't----+--+--+---+--+--+-----I 

~ 
~ 0.4·1----+--+--+---+--t--+-----1 
0 
0.. 
~ 0.2 

c:: 
~ 03~--'----'4,.--.......... _~5-~-6.,.__~ 
::!' 
:J SUPPLY VOLTAGE: Vee (V) 

58 

57 

56 ., 
.3 

55 
V,.-6V 

...: 54 

...,:- 53 

0 52 z 
:?! 

5 1 i= 
v,.-5v ~ 

50 

49 

48 
-30 0 30 60 90 

AMBIENT TEMPERATURE: Ta (°0) 

1430 RDNfR 

BA7107/BA7107F/BA7107S 

~ 
l 

1000 

§ 100 
> 

10 

f 4.3MHz 

.z_ 
J....""" 

w 
rz. 

t-'j•.:;:1v '.L 

Vcc=5V V,,=4V 

0.1 10 
INPUT VOLTAGE: V,. (mVrms) 



VTR JJ) IC/ICs for VTR Applications BA7022A 

BA7022A O.SH A~ .:i. -MlE.1¥.1 IC 
IC for O.SH Skew Correction 

BA7022At;t:, HM~O)l'~Tl.'f.J:L' (~:ll 1-7 ':J ?F.,it::T 

0.25H"f·:::rftt Tl.'.Q) 1:::'7:;f7-7"~~~?*jij'.:£ lt.:: t ~ 

t::'.:£ [.; .Q0.5H.7.::\'- .:z. -~Hn <' f,:llt)O)ICZ.'"t 0 

The BA7022A is an IC to prevent 0.5H skew distortion 
that takes place when the video tape (skewing by 0.25H 
between 2 adjucent tracks) is specially playbacked. 

• *':& 
1) .7.::\'-.:z.-V.-t/7"~t±lllllt~~IDll$~ 1 T':J7"1::i*J~ 

lTl.'.Qo 

2) jj' 7 A JIU~**· 7.l<ii~~f-~O)~lj(0)9H'11HlBJ'., 1'@ 

~~)£ 1f1' ~ {> 0 

3) .7.JL--P~. T1 v-P~ttlli.J-O)~IDIJvl'\'J(,f.lff~i:itt 
{> 0 

4) 5Vi! ':J H::Mlit l n' .Q o 

•Features 

1) A skew jump detection unit and a modem unit are built 

in one chip. 
2) The circuit can be constituted with a few external 

components such as glass delay line, crystal oscilla

tor, etc. 
3) The same demodulation level can be obtained for 

through time and delay time. 

•m~ 

VTR 

• Applications 

VT Rs 

• *ff~;j")i~/Dirnensions (Unit : mm) 

I 2 3 4 5 6 7 B 9 10 11 
"' M 0 

"'-1~r~=mmwm~1~1 
+1 I : -1- -- I ______L ~ 
:::1 ~ - - : 0.5±0.1 

. I I I 
M -I i--2.54±0.3 I 

1.--------------1 
25.4±0.3 

r9 A L 
~-

o.3±0.1 

SYNC 
IN 

BA7022A 

I 8.8±0.6 I 
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VTR .It.I l.C/ICs for VTR Applications BA7022A 

• MM:il::;l;:::£•/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

•ilili•G: Vee 8.0 v 
ij!ff!l!jj~ Pd 600 * mW 

lllfFUCllll Topr -5-75 "C 

~ff:iB.ll@llll Tstg -55-125 "C 

* Ta=25"CJ: .. t.l:.1'~Jll't{>t;llf;I~, 1"Cl:?~6mW'h';jltt,;{, 

• :tit•llJfl=;ftf!I: /Recommended Operating Conditions (Ta::::25"C} 

Parameter Symbol Min. Typ. Max. 

Vee 4.75 5.0 5.25 

• tltt89~t.i/Electrlcal Characteristics (Ta=25t, Yee =5V) 

Parameter Symbol Min. Typ. Max. 

ftfa~lli\'-}lll lo 19.0 27.0 37.0 

VCOcj:i1j)f.!ili.8!~ fe 27.0 30.5 34.0 

.7.Jv-llitfllJ'ilv~Ji.. VoEM-T 0.34 0.50 0.70 

71 v-lli\'fll\lv~Ji.. VOEM-D VoEM-T -

• lfinlfl.l/Appllcation Example 

• l/Jfl=lt!W 
BA7022Ali, A of .:i.-~l±llll!t~tl~lll!l:ft:IJ>tl.*'t o 

(1) Aof .:i. -~1:1:1$ 

~7*~•~&9M~tt.~li!i.IM~•~&. V:\'-7-~~~ 

J:? Z*SJI!i!i.lllll1~• (H1~•l (J)h t Jllll:l:l L,, * 9 o Z:. (J) V :\'-

7-~Mli, ~iRli!i.IMIXlll (Vl&fml l:.t:>tt9/\-7 H(J)fi 

•tll*:*'t 9 J:? 1: f.i:? n'*T (~(J)t.:N), 0.5HA:f .:i. 

- :/ 1' / "j':1Jffi1,Z:,? t.: t (5 (J)h Hf~•(J)rdll!1lil:!Jf1 .5Ht: f.i: 

-

Fig.1 

Unit 

v 

Unit Conditions 

mA -
kHz E 3= V 5, f4 t ilU:lE 

VP-P V1o=Hilli\' 

VP-P V1o=Lofl;t 

I)* "f)o 

-15, H1~•(J)2'ftl'(J)Jijj/,Hk (2fH) l:li!i.IM L,,t.:PLL~:lliftl:l:I 

7J (j!U§~iltl tT-F/Fl:J:?"t°ftli.I l,,, 7.:i.-7150%, 

Ji.lif.tlkfH(J)~~jJi tm* 9 o Z:. tl.t D-F/F(J)7-1Z .A.7J t 
l,,, V:\'-7-fl(J)H'fa•t?[J·;i?tt..:z, 0-F/F(J)l:l:l]J 

(/)" H .. ' "L .. 1:-rA:\'-.:i.-:/1'/"j'(J)~l:l:ltrr1.'*To 

Z:.? l,,Z~~6tt.t.:.A:f.:i.-:/-t7/7'~1:1:11~•1:-r, ~7* 
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VTR }{I IC/ICs for VTR Applications BA7022A 

m~tMH~Stt6~~~~W~iZ~~1-~~ifi 

~':!:To 

121 ;i:mIDlll'lll 
l::'.7:;tf~~f0.5H~~~tt6t:t;t:, 71 v-71 /iffl 

~':!:To 71 v-71/ti, DCt.»So:>f~~i~~~tt6 
Z..t1f7!15f.t~'f;:./f.J, t::'7:;tf~~iAM;i:IDlll..,, ~~R]'fjg 

t.t;m;~t:;i:~ 1.., :i: T 0 z.. tt t o.5H71 v-71 ;..- t m~' 

z~~~tt, to:>~mID111..,z~o:>l::'.7'::tm~~~1..,:i:To 

v+ 7-@ljgt: J; -o Tfijtji 

/ "-.. n n n n n :: n n n n :~ n n n 
v+ 7 -il! _j Lj Lj Lj Lj L_li__j L---l Lj Lj ~ Lj Lj L 

PLL OSC 

T-F/F 

D-F/F 

I I I I I I 
I 

ii: .:'..O)[ffil;J:, ICO)'f!li'F~a}jO)foill>O)tO)<.'. ~~C:l;J:~;(ffJ:l:9, 

Fig.2 91 2. / 7 'f 'r - ~ 
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VTR }ti IC/ICs for VTR Applications 

BA7032L ? tJ-Yf:>l:*UMiiEJfi IC 
IC for Chroma Skew Correction 

• ~~\t)iiiiJ/Dimensions (Unit : mm) 

BA7032L,;J:, PAL1.f~VTRO)~~M~*l:sttQ@f~~ 

'f3HijHiliiEi"QICC'9 o 

7.l<Sfll!\lllHtMlfil~, AFClf!li~, APCHJt-.A-7'- 1-, k( 

",17- i"', 7 [J-V7'~""7°1fil~:fJ· smli!G~ ti ""(l.\:l:To 

0.5H.A~ .:z. -'liliiE L,t.:1~~~ lll'J#Jl~M [.,, SYNCf~~c lll'J 
Wl l.,f.:VCO~~iJ1llf~H'FIJ, .: ;ft~T-F/Fl:.A.:1Ji" Q.: c 

t:J::IJfH/20)t~Jt-.AH~:l:i" 0 .::'.O)T-F/F:±l:1JC'::J/1-

[J-Jt- ~ ;ftQ 7- 1-lf!l~t:, APC/\Jt-.A O).lz:_.tlJ l.1.rf.ll: 

l' 1J :fJ• Sf'PJ :±l U.:/\Jt.-.A ~lm [.,, fO):±l:1J ~SR-FIFO) 

t- 'J 7J'llJt-.A c 1., :i: i" 0 .: nt: J:: •1, 1n:~t=1t:f1ao 0 &fi 1., 

t.:~f;-O)JJ., SR-F/FO):±l:1JO)~~i~tJf&fJi [.,, 1:il:~ijO)~fl:: 

~ ~JJ.Jll( Q .: c tJ~·C' ~ :!: i" o 

The BA7032L is an IC to correct color signal phase in 
case of special playback of the PAL system VTR. · 

-~~ 
1) 0.5H.A ~ .:z. -~'li!iiE~JflC BA7022AC*Jl.f;-itQ.: ct: 

J:: IJ, PAL? [J vf:il:~§filiiE~JttJ~·~~t:ff ;t Qo 

2) 5V-tz ·:; H:Mlit vn \ Q 0 

3) LF16pinll ·:; -T- Vo 

•Features 

1) The PAL chroma phase correction can be processed 

perfectly by means of combinating it with the 
BA7022A that is a 0.5H skew distortion correction pro
cessing IC. 

2) It can be used for 5V set. 
3) LF16pin package . 

• Jl:]Jt 
VTR 

• Applications 

VT Rs 

_J ~1.27±0.2 0.55 

19.05±0.3 

1 3 5 7 9 11 13 15 

~ 
2 4 6 8 10 12 14 16 

• 1· [J ·:1 7 ~ -( -Y ?' 7 ./../Block Diagram 

1434 naNrn 
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VTR JO IC/ICs for VTR Applications 

• MMM*:i'.*'/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

11UUIJX Vee 7 v 

ilfl!fil~ Pd 550 mW 

lb1'F~Jlftlil Topr -20-60 "C 

i*#~ll•lil Tstg -55-125 "C 

• M~llJfF;fdtf: /Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.5 5 5.5 v 

e ·-~~tt/Electrical Characteristics (Ta=25t, Vee =SV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

111~-!5-~iltilll la - 8.0 11 mA -

VIDEOA1.J v"')v V10 0.8 1.0 1.2 Vp-p -
APC/~Jv7..A1.J v"'Jv VAP - 0.6 - VP-P -
fi*-7 CJ"'i:1:11.J v"'Jv Vo 1.0 2.0 - VP-P -
7..1' YT"l'-7CJA t---7 CR -40 -50 - dB -

• illl.l:i:l§llH!l/Test Circuit ~ iOJll'f§lJ/ Application Example 

Vee 

FREE RUN ADJ 

4700pF 13kll 

I' 56kll 

F 20kll 

8 

CHROMA OUT 16 

CHROMA IN D.L CHROMA IN 

SG~ S.GQ 

f=4MHz f=4MHz 

Fig.1 

Vee 

~PULSE 

XPG 

14 
Vee 

4 

CHROMA 
GND OUT 

RDNRI 

16 

Fig.2 

BA7032L 

VIDEO IN 

+lOµF 

lkll 470pF 

1r 
10 
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VTR Jn IC/ICs for VTR Applications 

BA7021 l::' 7=f1~ ~A 1' "J 7--\' 
Video Si9nal Switcher 

• 91-~-t"~C!ll/Dimensions (Unit : mm) 

BA7021'd:, TV, VTRfflt.i:c·1:~~Lt:t:7'::tf~%.A1' 

·;-7-ffllC1:'9o 3A.:h-1t±:l1.J1:·, ~ .::i.-71 ;...-;:7'~1!~. 

1::"7;;t ::7 7 /7°@lm~l*.J~ L -C \.' 3: 9 o 

The BA7021 is a video signal switching IC developed for 
TV, VTR, etc. 

• !f!F:l!t 

1 )3A.1.J-1 tfj;IJ""(•i:V:>.:@o 

2) 1::0 j";iJ- ::7 7 / 7'@fml*.J~o 

3) ~ .::t. -71' / ::7"~1j~l*.J~o 

4) !l.J1t~J±ii 5V(Typ.)O)fg;~fE. fg-,5j/4.~;IJ ~~t-z:· d.> :@o 

•Features 

1) 3 inputs - 1 output 
2) Built-in/video clamp circuit 

3) Built-in muting function 

4) Operating voltage as low as 5V (Typ,) with low power 
consumption. 

•If.lit 
VT~ T~ t:7::t71.A::7~~-~ 

• Applications 

"' dO 
IO +I 

~ ~ 
~ "! 

.q 
0 
+I 
.q 

"" 

2.0 
R1.0 

~0.2 
20.32±0.3 

IOJJ a:o CIII cm IID cm c::c IID IIDI 

BA7021 

-11--
0.3 

VTRs, TVs, Video disk players IN CTL IN CTL GND IN MUTE OUT 
1 1 2 2 3 ITTL 

• fll§M:MI:*:~~/ Absolute Maximum Ratings (Ta=25'c) 

Parameter Symbol Limits Unit 

lltilill'lll± Vee 10 v 
ffg:fi!I<: Pd 500* mW 

lbf'Filllfillll Topr -25-60 ·c 
f*~illlfillll Tstg -55-125 ·c 

1436 RDNm 



VTR JR IC/ICs for VTR Applications 

• •ttrr:J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vee =5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

lhf1'11ff1Bllfl Vee 4.5 5.0 6.0 v -

l!IH~ 4'}~11ml lo - 5.0 8.0 mA -

n*lfl:tl vA:'Jv VoM 1.9 2.7 - Vp-p Switch operation 1 

'lli:ffflH~ Gv -0.5 0.0 +o.5 dB 
f=1MHz, V1N=2V p-p 
Swich operation 1 

7 -v /;iui..rai~n:J.A t- -? CT - -55 -45 dB 
f=4.43MHz, VIN =2VP-P 

' Switch operation 2 

~ i-71' ;...1'tt1rn CTM - -50 -40 dB 
f=4.4SMHz, VIN =2VP-P 

' Switch operation S 

f.lj])l.i~1~tt L:;Gvs -0.5 0.0 +o.s dB 
f=4.4SMHz,/1 MHz, V1N=2V p-p 
Swich operation 1 

CTL~ilH·Wll v A:'Jv VTH 0.1 0.7 2.0 v 2pin, 4pin, ?pin 

• illY~IBll&~/Test Circuit 

BA7021 

Fig.1 

l l VcTL 

llU'.lElili§ J-.1J'f:- F S1 S2 S3 Se1 Se2 SeM l'l-.'Jf 

1pin 2 1 1 2 1 1 1pin-8pin 

1 .Ai±l:t.J~tt Spin 1 2 1 1 2 1 Spin-Spin 

6pin 1 1 2 1 1 1 6pin-8pin 

2 1 SpinfJ> & J-.:tJ 
1 pin 1 2 1 1 

1 2 6pinfJ' & J-.:t.J 

2 1 1pinfJ>&J-.:t.J 
2 ?CJ.At--? Spin f-- 1 f-- 1 2 1 

1 2 6pinfJ>&J-.:tJ 

2 1 1pinfJ> &J-.:tJ 
6pin 1 1 1 1 

1 2 SpinfJ>&J-.:tJ 

1pin 2 1 1 2 1 2 

s ~ i-71' ;.,'j Spin 1 2 1 1 2 2 

6pin 1 1 2 1 1 2 

RDHIR 

BA7021 
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VTR }ti IC/ICs for VTR Applications 

BA7131F t' 7' :;t 1~ % A. 1' ".I 7- i1 

Video Signal Switcher 

BA7131F(;J:, TV, VTRJf.]1Jc'::,:m)~L,f.:t:·7::t77/ 

7'1Bl~~i*Jil(J) t: 7::t1g-i5- A 1' ·:d:. ffllCl" To 

MF8pinH·:; fr- :,I C:1J1'!\ll", tii'F'~fE5V (Typ.) (J)i.[~fE, 

1!billjt~t.J~~tl""t o 

The BA7131 F is a video signal switching IC containing a 
video clamp circuit developed for TV, VTR, etc. 

·~:lit 

1) 2 .At.J-1 t:f:lt.Jo 

2) t: 7 ::t 7 7;.... 7'1Bl~~i*Jjlo 

3) ~ .1-71 / ·~l"IBJ~i*Jilo 

4) tii'F~fEif5V(J)ift~fE. ilbilljf~t.J~~t o 

5) MF8pin/~·:;"r-V0 

• Features 

1) 2 inputs-1 output. 
2) Built-in video clamp circuit. 
3) Built-in muting circuit. 
4) Operating voltage as low as 5V, with low power con

sumption. 
5) MF8 pin package 

• ~lf~'1"5i~/Dimensions (Unit : mm) 

1 2 3 4 

--:_l___ 

;1~t=_mt 
1.27 ± 0.2 0.4 ± 0.1 

•m~ 
VTR, TV, t:"7::t71A?'7'1/--\1 

• Applications 

VTRs, TVs, Video disk players 

OUT MUTE CTL IN2 

CTL NC 

1438 RD Nm 
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VTR ffl IC/ICs for VTR Applications BA7131F 

e t@~;f:ft:;A;:~*&/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'!lti»l!'.!l!:EE Vee 10 v 

ff~tfl~ pd 500 * mW 

tii'Fi.l!.Jt~OO Topr -25-60 ·c 
ili\:!'.fi..11.Jlialm Tstg -55-125 ·c 

• tUiltr..l~ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

li.Ji'F'!ltEE~OO Vee 4.5 5.0 6.0 v -

l!l\i~.J%11ij'~iJI! la - 5 8 mA -

iil* :±1 tJ v A;"JI.- VoM 1.9 2.7 - Vp-p -

'!ltEEflJ~l!J Gv -0.5 0 -t-0.5 dB f1N=1MHz, V,N=2Vp-p Switch operation 1 

:r-v:..-;?.11.-r~~7o.7. t--7 CT - 55 45 dB r,N=4.43MHz, v,N=2Vp-p Switch operation 2 

.::. i-7-1 /1'filili CTM - 50 40 dB 11N=4.43MHz, V1N=2Vp-p Switch operation 3 

l!J iJUHil'tt .O.Gvr --0.5 0 -t-0.5 dB 
f=1 MHzt.::Mi" {>4.43MHzc·O)f~ 
V1N=2Vp-p Switch operation 1 

CTLYi/i-T~J:ll~ vA;°)v VTH - 0.7 - v 2pin, 6pin 

• illtl~IB!i!~/Test Circuit 

BA7131F 

lk,Q 

ll!U:lEJJi 13 .A.1:J'E- F S1 S2 Sc ScM irm"f 
1pin 2 1 2 1 1pin-7pin 

1 .A.:±11:J~i¥tt 
5pin 1 2 1 1 5pin-7pin 

1pin 1 .2 2 1 5pin1J' iJ A 1J 
2 7CJ.7. t--7 

5pin 2 1 1 1 1pintJ•iJA1J 

1pin 2 1 2 2 
3 -".i-7-1/1' 

5pin 1 2 1 2 
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VTR m IC/ICs for VTR Applications 

BA7024 TSG ~-e :T' ;t A 1' ·:; 7 -\' 
Built-in TSG Video Switcher 

BA7024t.i, VTRfflT.A i'-~7·7;r,~~l81~c, TA I-~ 

~7~c~7::tS~fW~i6.A17'f~f1'f7~~

'1IA:IC1'"90 

500kHzO),.*~ii1~~ f-$3-f.!i]96Z:C1: J: -:i 'l 7J<:ifZ~Wl 

1~~:&tf81~~H~n,£9o T.A l'-1"1'-/iiIDitt.i, m, 
11~ .. ; 71:s71:.-tf2 *m:t>n;t;9 o 

The BA7024 is an IC consisting, in a chip, of a VTR test 
signal generation circuit and a switcher to switch test 
signals and video signals. 

•!M~ 
1) TSG~~l81~c t:'7::t .A{ "J 7- ~ f 1 7- "J ~11: l-'l~' 

60 

2) 5Vi! ·;1 H:X;f Jit 9 6 o 

3) SIP?pin/"·;1-7-:.tc:::i/1"? i'-1'®60 

•Features 

1) The TSG generation circuit and the video switcher are 

integrated in a chip. 
2) Can be used for 5V set. 
3) Compact because of being SIP7pin package. 

• JIBt 
VTR 

• Applications 

VT Rs 

• *~'i")i18J/Dimensions (Unit : mm) 

ICIIJ IIlJ ([]J [DJ a:u a:IJ [[]JI 

1440 ftDHIR 
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VTR .m IC/ICs for VTR Applications 

• ~Xit:ll;;l;:~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~ll!~EE Vee 8.0 v 

ff:g:tfj~ Pd 500* mW 

tif'Filii!UUll Topr -25-60 ·c 
fJU~ilii!UBllfl Tstg -55-125 ·c 

• :Ht~ltJfF~# /Recommended Operating Conditions (Ta= 25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.5 5.0 6.0 v 

• !!Uii~*¥1i/Electrical Characteristics (Ta=25'c, Vcc=SV) 

Parameter Symbol 

Ice 

~EEfUf~ Gv 

J!Jil.UH~tt F 

?CJ.A 1--7 CT 

<TSG$> 

VIS.It VIS 

VTSG 

• il~~l811&~/Test Circuit 

Min. Typ. Max. 

7.5 11.5 

-0.5 0 0.5 

-0.5 0 0.5 

-40 -55 -

713 6.513.5 614 

0.84 0.92 1.04 

BA7024 

-··VIDE~Sw 
fAMP .. ~---r 
: ryt 
I I ~I 

Unit Conditions 

mA 

dB f=1MHz, V1N= 2Vp_p 

dB f=1-5MHz 

dB TSG'E- F, V:iCJ .,,.7~~W.il:, 
Eb=3V 

v 

• JiCiJftf§IJ/ Application Example 

BA7024 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Eo H . TSG ON 
L TSG OFF 

CSB500E23: t 7 D ; '7 (MURATA) 

$5 ~ • ;r~g g~F 
Fig.1 Fig.2 
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VTRJll IC/ICs for VTR Applications BA 7602/BA 7602F 

BA 7602/BA 7602F t:'7':;f1~~ A 1"J7--V 
Video Signal Switcher 

BA7602/BA7602F t;:I:, VTR ffl~t:~~ l.,f.:: 2 A.tJ 1 lfjtJ 
3 !Hl~A. IJ (/), .A 1·:;7- IC <:'9 o 

*~ f,t~ 1j-2. ·:; 7 v / ;:/ C:J1'~ '~)lf:X~;Jtt~M-::i ls IJ' 

;t-71;tf~~tJ'l'.J1:::'.'7'?tf~~* <:'!1'~ '~!J(f)tlJ~.:VfiiJ 

BA7602/BA7602F are switch IC with 2 input, 1 output 
and 3 circuits developed for VTR, etc. 
With large dynamic range and broad frequency charac
teristics, the IC can switch in a wide range from audio 
signal to video signal. 

•!M~ 

1)2A.tJ11±l1J.A1~7-31Hl~A.~ 

2) ~il.5l~I± 5V 

3) 'fltilll•~tJ (Typ. 70mW) 

(Typ. 10MHz, OdB) 

5) ~11-2. ·:;7v/:;'1Jf*~~' (Typ. 3.1Vp-p) 

6) A.tJ1/t::-~/.AtJf*~~' (Typ. 20k0) 

7) SWtlJIJ~~i!JltJfJl~' (Typ. 50ns) 

•Features, 

1 ) 2 inputs, 1 output switcheable 3 circuits are in-
corporated. 

2) Power supply voltage 5V. 
3) Low power consumption (Typ. 70mW). 
4) Excellent frequency characteristics (Typ. 10MHz, 

OdB). 
5) Large dynamic range (Typ. 3.1Vp-p). 
6) Large input impedance (Typ. 20k0). 
7) High SW swiching speed (Typ. 50ns). 

• 9Hf~;j-~(g)/Dimensions (Unit : mm) 

BA7602 
19.4±0.3 i" " "" " " :1 :::::§]ID 

12345678 

BA7602F 

16151413121110 9 

D 
1 2 3 4 5 6 7 8 t- 6.2±0.3 

10.0±0.3 g ~ 

~ d I~\ oq~~ __,fujJ·--r;::-±o-.19.--.92~1.2i--;-7±0.2o.3Min. rt~~1 
~ ~I 
g ~ 
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VTRJff IC/ICs for VTR Applications BA 7602/BA 7602F 

• ·ia "/ ~ ~ -( -,~·:;, ii./Block Diagram 

CTL ili:t.J 

L IN2 

H IN1 

• ~:M:fil::k~*!/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

~i!l\'.l[EE Vee 9 v 
ff~m~ pd 500* mW 

lbf'FjgJUMIJ Topr -25-70 ·c 
f¥tfjgJUMIJ Tstg -55-125 ·c 

• -~~~M:/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vcc=SV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

lbf'F'.l[EE~llII Vee 4.5 5.0 5.5 v -

ll!Jllll~mt Ice - 14.0 20.5 mA -

~:kili:t.J (//'{)[, Varn 2.8 3.1 - Vpp f=1kHz THD=0.5% 

~fEifilH~ Gv -0.5 0 +o.5 dB f=1MHz V;n=1Vpp 

f--r:.-;t-1i-rai'7CJA 1--7 Cr - -65 - dB f=4.43MHz, V;n=1Vpp 

p.j])lf~ffltt Gr -3 0 +1 dB 10MHz/1MHz, V;n=1Vpp 

.A:t.J1/t'-:$f/A Z1N 14 20 26 kQ -
CTL ~'rW!~f/,-.;'J[, VrH 2.0 2.5 3.0 v -

RDNm 1443 
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VTR1'.I IC/ICs for VTR Applications BA 7602/BA 7602F 

• ill~~IBl1!&181/Test Circuit 

S1c 

S2c 

, 'I 1 ~ 
'· 'Ii 

v cc 

Fig.1 
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VTRIB IC/ICs for VTR Applications BA7602/BA7602F 

;c: 1';I7-<T.>iitlll 
J1i El ia~ illU:iE:ni! 

S1a S2a Saa S1b S2b Sab S1c S2c Sac 

illl•ilmt Ice 2 2 2 2 2 2 2 2 2 

ln1a Vom 3 2 2 2 2 2 2 2 2 f=1kHz 

ln2a Vom 2 3 3 2 2 2 2 2 2 THD=0.5% 
**lfl:t.J 

ln1b Vom 2 2 2 3 2 2 2 2 2 ii 1 
v"\JI-

ln2b Vom 2 2 2 2 3 3 2 2 2 

ln1c Vom 2 2 2 2 2 2 3 2 2 

ln2c Vom 2 2 2 2 2 2 2 3 3 

ln1a Gv 3 2 2 2 2 2 2 2 2 f=1kHz 

ln2a Gv 2 3 3 2 2 2 2 2 2 V=1Vpp 

ln1b Gv 2 2 2 3 2 2 2 2 2 ii 2 
~e:t11m 

ln2b Gv 2 2 2 2 3 3 2 2 2 

ln1c Gv 2 2 2 2 2 2 3 2 2 

ln2c Gv 2 2 2 2 2 2 2 3 3 

ln1a c, 2 3 2 2 2 2 2 2 2 f=4.43MHz 

ln2a c, 3 2 3 2 2 2 2 2 2 V=1Vpp 
7 t> ;....,i1i, 

ln1b Ct 2 2 2 2 2 2 2 2 2 ii 3 
r.i?o;c:t-

ln2b Ct 2 2 2 3 3 3 2 2 2 
-? 

ln1c Ct 2 2 2 2 2 2 2 3 2 

ln2c Ct 2 2 2 2 2 2 3 2 3 

ln1a Gr 3 3 2 2 2 2 2 2 2 !=10M/1=1M 

ln2a Gr 2 2 3 2 2 2 2 2 2 V=1Vpp 

ln1b Gr 2 2 2 3 2 2 2 2 2 ii 4 
)!.I lBi:k:~tt 

ln2b Gr 2 2 2 2 3 3 2 2 2 

ln1c Gr 2 2 2 2 2 2 3 2 2 

ln2c Gr 2 2 2 2 2 2 2 3 3 

CT La VTH 1 2 1 2 2 2 2 2 2 ii 5 
CTL~-T 

CT Lb VTH 2 2 2 1 2 1 2 2 2 
i;IJ:fl v"'" 

CT Le VTH 2 2 2 2 2 2 1 2 1 

ln1a Z;n 1 2 2 2 2 2 2 2 2 i:t6 

ln2a Z;n 2 1 3 2 2 2 2 2 2 
J...:t.J1;....1::.· 

ln1b Z;n 2 2 2 1 2 2 2 2 2 
-~;....;c: 

ln2b Z;n 2 2 2 2 1 3 2 2 2 

ln1c Z;n 2 2 2 2 2 2 1 2 2 

ln2c Z;n 2 2 2 2 2 2 2 1 3 

i11: t!l:t.H::.l!Hf!i!H:lltll!TQ. }..:JJ1::r=1 kHzO).iE;if;i1U:1.JUAtf:l:IJO)ll[$1.J"0.5%1::>iQ.l:?l::t!l:IJv-XJL-f:il'l•TQ, ~O)/::~O)ll:l:IJ•U.:EHl:;I:: 

t!l:/Jv-XJL- V0 m [Vpp] /::TQ. 
i:t 2: .A.:IJI:: r=1MHz, 1VppO).iE;if;faf:IJUAQ. llEEi!!Jt!t Gy=201og (V0 u1/V1nl 
i:ta; .A.:IJl::f=4.43MHz, 1VppO).iE;if;faf:IJOAQo 7 .. 1>/;J:JL-lll!?C;;>; I--? Ct=201og (V001/V1nl 

i:t4: .A.:IJI;: 1=10MHz i.lV'1MHz, 1VppO).iE;if;faf:IJUAQ. ll.lia~$\'tt Gr=201og (V0 ut (r=10M)/V0 ut (1=1M)) 

i:t 5: ).;/JI:: 1=1MHz. 1VppO).iE;if;faf:1.JUAQ, CTLlllffJ!lv-XJL- VTH=CTUll-TllJ.:Ef: Vee IJ> ~"flf't~'~ VouTO)v-'XJL-1.J" 20mVppP..t"fl;: 

t.i"-:>t:::I:: ~O) CTLffllEE. 
i16: .A.;IJl::":-1;: DC50pA f:i1.A.ld:::l::~O)).:IJl::":-tEEV1n50 'fillllt::TQo .A.:IJl::"/O)l!llfNill.:EV;n0flll:iE:TQ. 

J..:IJ:llfl'it z= (V1nso-V1n0l/sox10-s [OJ 
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VTRIR IC/ICs for VTR Applications 

BA 7603/BA 7603F 

BA7603/BA7603F 

t:. 7 :;t f ~ ~ ~ 1' "J 7- -tr 
Video Signal Swicher 

• ~m-t~~/Dimensions (Unit : mm) 

BA7603/BA7603F ti, VTR .ffi~t:~~ ld.: 2 A.tJ 1 t±ltJ 

31EJ~;A.IJ0).:::\1·;17- ICC'9o 

:k~ fJ:'.li'1f" ~ ·;1? v:..-·::n:$~'~i!Uk~il'tt€:fif-:J-CSIJ, 

'*-t.:'.//?7-·;1/?7//:A.IJ CfJ:-:J-C~\~O)C', l::'.'7:;f 

i~~O)-t;J]~;t i:~lle'9 0 

BA7603/BA7603F are switch IC with 2 inputs, 1 output 
and 3 circuits developed for VTR etc. 
With a large dynamic range, broad frequency chacter
istics and sync chip clamp, the IC is most suitable for 
swiching video signal. 

• !lij:& 

1)2A.1J1t±l1J.:::\17f-31El~:A.ij 

2) )//'J7--;1/?7//:A.1J 

3) ~iiii~!±5V 

4) ~)l!lft~tJ (Typ, 65mW) 

5) ~)Jll~~i\=ttb"~~ \ (Typ. 10MHz, OdB) 

6) 11'17~ ·:;'Jv/Vtf:k~~' (Typ. 2.9Vp-p) 

7) SW -t;lJ IJ l~Uil.Jttf).l~' (Typ. 50ns) 

•Features 

1 ) Built in 2 inputs, 1 output switcheable 3 circuits. 
2) Sync chip clamp input. 
3) Power supply voltage 5V. 
4) Low power consumption (Typ. 70mW). 
5) Excellent frequency characteristics (Typ. 10MHz, 

OdB). 
6) Large dynamic range (Typ. 2.9Vp-p). 
7) High SW swiching speed (Typ, 50ns). 

BA7603 

BA7603F 
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VTR1'J IC/ICs for VTR Applications BA 7603/BA 7603F 

• 7 C ·:i ~ 11' 1' 7"? 7 .!./Block Diagram 

~-_l!l1L_ 
l IN2 
H IN1 

• f@X'it:C:::*::lt.ti/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~~~EE Vee 9 v 
ff;&ift9c pd 500* mW 

lbftiililll~l!!I To pr -25-70 ·c 
fJHfiililll~l!!I Tstg -55-125 ·c 

• !!UitEl!l~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

lbft'ili:EE~l!!I Vee 4.5 5.0 5.5 v 
IHl~!~mt Ice - 13.0 20.0 mA 

~*:±J1l 1,..-"(JJ, Vom 2.7 2.9 - Vpp f=1kHz, THD=0.5% 

~EEflJf~ Gv -0.5 0 +o.5 dB f=1MHz, V;n=1Vpp 

T 1';., * Jvr~i-7 CLZ. "-'7 Cr - -65 - dB f=4.43MHz, V;n=1Vpp 

~ilUli:~il'tt G1 -3 0 +1 dB 10MHz/1MHz, V;n=1Vpp 

CTL YilH·tJJ1l v-"''Jv VTH 2.0 2.5 3.0 v 
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VTRJll IC/ICs for VTR Applications BA7603/BA7603F 

• illlJ:iE:IEllHil/Test Circuit 

s,, 

Fig.1 
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VTRJtl IC/ICs for VTR Applications BA7603/BA7603F 

Jji 13 ~il~ 
:;I.-( ·:1 j-(l)fi'llll 

ll!l'.lE1.i$ 
S1a S2a Saa S1b S2b S3b S1c S2c S3c 

ilUt'lillE Ice 2 2 2 2 2 2 2 2 2 

ln1a Vom 3 2 2 2 2 2 2 2 2 f=1kHz 

ln2a Vom 2 3 3 2 2 2 2 2 2 THD=0.5% 

:&*ll:l:h ln1b Vom 2 2 2 3 2 2 2 2 2 ii 1 
(.;"\')(, ln2b Vom 2 2 2 2 3 3 2 2 2 

ln1c Vom 2 2 2 2 2 2 3 2 2 

ln2c Vom 2 2 2 2 2 2 2 3 3 

ln1a Gv 3 2 2 2 2 2 2 2 2 f=1kHz, 
ln2a Gv 2 3 3 2 2 2 2 2 2 V=1Vp-p 

'111.UIJm 
ln1b Gv 2 2 2 3 2 2 2 2 2 ii 2 
ln2b Gv 2 2 2 2 3 3 2 2 2 

ln1c Gv 2 2 2 2 2 2 3 2 2 
ln2c Gv 2 2 2 2 2 2 2 3 3 

ln1a Ct 2 3 2 2 2 2 2 2 2 1=4.43MH!, 

Ti"';.,*;" 
ln2a Ct 3 2 3 2 2 2 2 2 2 V=1Vp..p 

flll?a7.t-
ln1b Ct 2 2 2 2 2 2 2 2 2 i13 

-? 
ln2b Ct 2 2 2 3 3 3 2 2 2 
ln1c Ct 2 2 2 2 2 2 2 3 2 

ln2c Ct 2 2 2 2 2 2 3 2 3 
_,, 

ln1a G1 3 2 2 2 2 2 2 2 2 1=10M/1=1M, 

ln2a Gt 2 3 3 2 2 2 2 2 2 V=1Vp-p 

f!J iJift~tt 
ln1b Gt 2 2 2 3 2 2 2 2 2 i14 

ln2b Gt 2 2 2 2 3 3 2 2 2 
ln1c Gt 2 2 2 2 2 2 3 2 2 

ln2c Gt 2 2 2 2 2 2 2 3 3 

CTL~-T 
CT La Vrn 1 2 1 2 2 2 2 2 2 ii 5 

W:ltv-"'1" 
CT Lb VTH 2 2 2 1 2 1 2 2 2 

CT Le Vrn 2 2 2 2 2 2 1 2 1 

ii 1 : W:t.Ji.::mlf!aH'.ll*Ji"t9o A:t.Ji.:: f=1kHz O)i£;;tiB!UDAtll:t.JO):mlf!tlo.s%i.:t.1:9J::? '.::t11:1Ji.-.-.;:1~tillli:TQ0 tO)c !O)til:t.JtlEEHI* 
W:t.Jv.-.;;1~ Vom [VP-Pl c"t9o 

ii2: A:t.H.:1=1MHz, 1VP-pO)i£;;tiB!!IJDAgo •EEflJl!JGv=201og (Vou1/V;n) 
ii 3: A:t.Ji.: t=4.43MHz, 1Vp-pO)i£;;tiB!!iJDA9o 7 to;.,;i.J~lll!?o;i. ~-? G1=201og (Vou1/V;n) 
ii4: A:t.Ji.:: t=10MHzJ..ltf1MHz, 1VP-pO)i£;;til.t!IJDAgo JiliB!ili!ll\'l!tG1=20log (Vout (t=10M)/Vout (t=1M)) 
ii5: A:t.Ji.::t=1MHz, 1VP-pO)i£;;tiB!!IJDA9o CTUfi~jj!i,,.-.;:J~VTH=CTUiiH·tEE! Vccb•!>"Flft~'i! VouTO)l--'(J~b'20mVp_plU"F 

i.: t.1:-o to c I! CTL >iifff!iEEo 
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VTRJF.I IC/ICs for VTR Applications 

BA7604N 1:::· 7;t1~ ~ ;i. 1' ''J 7- -'ft 

Video Signal Swicher 

• ;t.~'rj"):l~/Dimensions (Unit : mm) 

BA7604N Ii, VTR ffl~l:m!~ IA: 2 )..1J 1 t:l:l1J 2 @~).. 

IJ(J):J..1 "JT IC 1:'9o 

*rs tJ.~ 1-r ~ "J? t..-:..-·~n::~~'mH11t:X!liJtt~M'?-C s •J, 
:;f-7' 1:;ff~~;IJ·6 t: 7:ti~~* \.'~~ \~ftll(J)'W:Jl :t ;IJfRJ 

li~\.'9 0 

BA7604N is a switch IC with 2 input, 1 output and 2 cir

cuits developed for VTR etc. 
With large dynamic range and broad frequency chac
teristics, the IC can switch in a wide range from audio 

signal to vide9 signal. 

·~:Bi: 
1)2A.1J1t:1:11J:J..1~7-2@~)..ij 

2) 111/ii!'il[I± 5V 

3) ift)l1lfl'~1J (Typ. 42mW) 

(Typ. 10MHz, OdB) 

5) ~· 1 -J- ~ "J? v / ~j;!Jf* {s ~' (Typ. 3.0Vp-p) 

6) )..1J 1 / t::"- ~/ :J.. ;IJ~'*{s~' (Typ. 20k0) 

(Typ. 50ns) 

•Features 

1 ) 2 inputs, 1 output switcheable 2 circuits are 
corporated. 

2) Power supply voltage 5V. 
3) Low power consumption (Typ. 42mW). 

in-

4) Excellent frequency characteristics (Typ. 10MHz, 
OdB). 

5) Large dynamic rarige (Typ. 3.0Vp-p). 
6) Large input impedance (Typ. 20k0). 
7) High SW swiching speed (Typ. 50ns). 

• :HJ ')' ? $f 1J7?7 .L./Block Diagram 

"' "' "' N ...J t-
> ~ t- :::> 

0 0 

OTL t±l::l:J CTL 

L IN2 L 

H IN1 H 

1450 ftDNrn 

BA7604N 

2.s~~- 1 

11 03+0.os --l . -0.07 

1±111 

IN2 

IN1 



VTRJll IC/ICs for VTR Applications 

• ~Mll:*:IE*&/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'il!:i~tl± Vee 9 v 

ff'.!1Ui~ pd 500* mW 

!lbf'Fi.11.lllBl!I Topr -25~70 ·c 

f*#i.11.lllBl!I Tstg -55~125 ·c 

• ?l~tr.J!Mtt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=SV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

!lbf'F~l±lBl!I Vee 4.5 5.0 5.5 v -
IElm~illf Ice - 8.4 13.0 mA -

~*:±l:1JL.,,..<Jv Vom 2.7 3.0 - Vpp f=1kHz, THD=0.5% 

~l±flH~ Gv -0.5 0 +o.5 dB f=1MHz, V;n=1Vpp 

7 1' / ;/:.Jvro9 ~ll:J 7. t- - 7 Cr - -65 - dB f=4.43MHz, V;n=1Vpp 

llil.li:~~il'tt Gt -3 0 +1 dB 10MHz/1MHz, V;n=1Vpp 

~~IDiiil.li:~$ THO - 0.007 - % f=1MHz, V;n=1Vpp 

CTL ~iii'HlJllv"Jv VrH 2.0 2.5 3.0 v -

A.:1J1/l::'-:$f/7. Z;n 14 20 26 kQ -

• iJllJ'.lEl!ili!~/Test Circuit 

Fig.1 

RD Nm 
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VTRJll IC/ICs for VTR Applications 

~ § ~2~ 
A 1 ·; f-Cl)'fILil!i 

iDO'.iE:1Jl! 
S1a S2a S3a S1b S2b S3b 

illlflf~ilit Ice 2 2 2 2 2 2 

ln1a Varn 3 2 2 2 2 2 ii 1 

iii<*t±l:1J ln2a Varn 2 3 3 2 2 2 

v-"''Jv ln1b Varn 2 2 2 3 2 2 

ln2b Varn 2 2 2 2 3 3 

ln1a Gv 3 2 2 2 2 2 ii 2 

~EHIJ~~ 
ln2a Gv 2 3 3 2 2 2 

ln1b Gv 2 2 2 3 2 2 

ln2b Gv 2 2 2 2 3 3 

7-v/*Jv 
ln1a Ct 3 2 3 2 2 2 ii 3 

r~i~l[J A I-
ln2a Ct 2 3 2 2 2 2 

-'J 
ln1b Ct 2 2 2 3 2 3 

ln2b Ct 2 2 2 2 3 2 

ln1a G1 3 2 2 2 2 2 ii 4 

Jli!litt~il'tt 
ln2a G1 2 3 3 2 2 2 

ln1b G1 2 2 2 3 2 2 

ln2b G1 2 2 2 2 3 3 

CTLlillii-T CT La VTH 3 2 1 2 2 2 ii 5 

tJ.J~ v-"''Jv CT Lb VTH 2 2 2 3 2 1 

ln1a THO 3 2 2 2 2 2 i16 

:i~~i!li~$ 
ln2a THO 2 3 3 2 2 2 

ln1b THO 2 2 2 3 2 2 

ln2b THO 2 2 2 2 3 3 

ln1a Z;n 1 2 2 2 2 2 ii 7 

.A:1J1 ;.,t: ln2a Z;n 2 1 3 2 2 2 

-'.i/A ln1b Z;n 2 2 2 1 2 2 

ln2b Z;n 2 2 2 2 1 3 

i:t 1 : W:IJ,:'l!;'.$~Hlt*'1i9'-'>o A.:IJ': 1=1Hz O:>iE~illi:UDx:±i:IJO:>'lJ;'.!$1J'0.5%1:id:'.i J:? ':w:IJ v-"'l"l~!f.l'9'.io 
tO:>l::IO:>:±i:!JiltEElll*:l:i:iJv-"'1"V0 m [Vp-p] l::'t'.io 

i:t2: A.:IJ,:f=1MHz, 1Vp-pO:>iE~illi:UDX'.io iltEEiflJ!~Gv=20lag (V0 u1!V;nl 

i:t3: A.:IJ,:f=4.43MHz, 1Vp-pO:>iE~iJ1lUDX'-'>o 7--1'/:?-11-r.ll?t;:J:A ~-? C1=201ag (V0 ut/V;0 ) 

i:t 4 : A.:IJ ': f=10MHz .&tr 1 MHz, 1Vp-p O:>iE~illi:I :IJD X '.io J!llilli:!tt!ill'tt G1=201ag (V0 ut (f=10MHz)/V0 ut (f= 
1MHz)) 

i:t 5: A.:IJ': f=1MHz, 1Vp-p O:>iE~idll :IJDX '-'>o CTUllH'-i;J.Jl!!v-"'lv Vrn=CTLYll!T-iltEEI Vee IJ> &TWH>I 
Vour O)v-"'lv!J' 20rnVp-p PJT,:id: ·:do I:: 10) CTL YlliT-'lltEEo 

i:t 6: A:IJ': f=1kHz, 1VP-pO)iE~ilJlUDX'.io W:IJO)~~~jJ1l'lJ;'.$1i!$~1'illl'.iE't'.io 

~1:,A.;IJ~/~DCWµAf~A~~l::IO)A.:IJ~;...'lltEE~Nwl~'.iE:o'-'>oA:IJ~;.,O)~~-EEV~l~'.iE9'.io 

A.:1Jl!U1L Z= (V1Nso-V1No) /50X10-6 [OJ 
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VTRIU IC/ICs for VTR Applications 

BA7605N I::' 7 :;~ .. (~~.A 1 'Y 7- -'ft 

Video Signal Switcher 

• ~Hf~-;j"~li!J/Dimensions (Unit : mm) 

BAfM5NU, vrnmw~~-~~2Ati1lliti2~~A 

IJ O):A 1--; 7 IC l.'9 a 

*~ 1:t ~-1-r ~ '/? v;.... :;- tit;~ l~)Jtf;_~i!ftt~ffl-:i l ~ IJ I 

* tc.::.,, :..-?=J- ·:; 7? 7 :..-7 Ant t:t-:i ni:QO)l.', t:::'T'::t 

f~~O)tJJ •J m.:ti:niiil.'9 o 

BA7605N is a switch IC with 2 inputs, 1 output and 2 
circuits developed for VTR, etc. 
With a large dynamic range, broad frequency chacter
istics and sync chip clamp, the IC is most suitable for 
swiching video signal. 

•Mft 
1)2Ati1lliti:A1~7-2@~A~ 

2) ".//?7-·:;/?7//Ati 

3) ~)!ii~~ 5V 

4) ilbl\!Jt~n (Typ. 42mw) 
• :7' CJ ·;1 ~ 1f 1' 7" ?" 7 b./Block Diagram 

(Typ, 10MHz, OdB) 

6) 51'1-J-~·:;?v/V1f*~~' (Typ.2.9Vp-p) 

7) swtJJ•Jm.:til!ltJfil~' (Typ. sons) 

•Features 

1) 2 inputs, 1 output switcheable 2 circuits are in-
corporated. 

2) Sync chip clamp input 
3) Power supply voltage 5V. 
4) Low power consumption (Typ, 42mW). 
5) Excellent frequency characteristics (Typ, 10MHz, 

OdB). 
6) Large dynamic range (Typ, 2.9Vp-p). 
7) High SW swiching speed (Typ. 50ns). 

naHm 

"' 
;;:; :1 "' "' "' .c .c .c 

"' _J f- f- _J "' f- :J :J f- ;;:; ;;:; 0 0 0 0 

OTL 
L 
H 

BA7605N 

Cl z 
0 

2.a~g· 1 

lj 03+0.os -I . -0.07 

.c 

;;:; 

t!jt.J 

IN2 

IN1 
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VTRJll IC/ICs for VTR Applications BA7605N 

• MMll:::A::~•/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits, Unit 

'il~'ilEE Vee 9 V· 

ff3tl~ pd 500* mW 

ihf');llai:l!ll Topr -25-60 ·c 
··fl~Ua!:l!:ll Tstg -55-125 ·c 

• 11Jlfr:J4'1!/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=SV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

tif');gfE~l!ll Vee 4.5 5.0 5.5 v -

l§Jl!aillf Ice - 8.4 100 mA -
:&;:;k l:l:l 1J v IX'Jv Vom 2.7 2.9 - Vpp f=1kHz, THD=0.5% 

'ilEEf1Jm Gv -0.5 0 +o.5 dB f=1MHz, V;0=1Vpp 

7-v/.:f;Jvrai?a7. t--? Ct - -65 - dB f=4.43MHz, V;n=1Vpp 

f!.lillllH~tt G1 -3 0 +1 dB 10MHz/1 MHz, V;0=1Vpp 

CTL jiT'ij)ft v -"'Jv VrH 2.0 2.5 3.0 v -

• illlJ~IEillHl/Test Circuit 

Fig.1 
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VTRJR IC/ICs for VTR Applications 

J~ El ~2~ 
A 1 ·:; 'f-O)f:l.l:[W 

;'J!U:li:'.1.7$ 
S1a S2a S3a S1b S2b S3b 

illJJU,~im Ice 2 2 2 2 2 2 

ln1a Vom 3 2 2 2 2 2 

ff*t:ll1l ln2a Vom 2 3 3 2 2 2 
ii 1 

1...-A;'Jj, ln1b Vom 2 2 2 3 2 2 

ln2b Vom 2 2 2 2 3 3 

ln1a Gv 3 2 2 2 2 2 

ln2a Gv 2 3 3 2 2 2 
~EEflJ~~ ii 2 

ln1b Gv 2 2 2 3 2 2 

ln2b Gv 2 2 2 2 3 3 

ln1a 
7-v/;t-JL-

Ct 3 2 3 2 2 2 

ln2a Ct 2 3 2 2 2 2 
Fai~HJ A I- ii3 

ln1b 
-'J 

Ct 2 2 2 3 2 3 

ln2b Ct 2 2 2 2 3 2 

ln1a Gr 3 2 2 2 2 2 

ln2a Gr 2 3 3 2 2 2 
~i.Hl~~il'tt ii4 

ln1b Gr 2 2 2 3 2 2 

ln2b Gr 2 2 2 2 3 3 

CTLm'r CT La VTH 3 2 1 2 2 2 

ffl~v«Ji.. 
ii5 

CT Lb VTH 2 2 2 3 2 1 

ii 1 : tl:l:t.J,:ili:$~Hllfil:"t{>o .A.:t.J': r=1kHz O)j£~)J!;UOii.tf:l:iJO)lJi:$1.f 0.5%,:t.;:{>J:? l:tl:\:t.J t,."(Jl-Hl'lfi!:"t 

{>o fO)c~O)tl:\:iJ111±U~;;\;:tl:\:f.Jv"(J[,Vom [Vp.-p) CT{>o 

ii2: .A:iJl:t=1MHz, 1Vp-pO)j£~il!i:U03i.{>o 111±fU~Gv=20log (Vou1/V;nl 

ii3: .A:iJl:t=4.43MHz, 1Vp-pO)j£~il!i:U03i.{>o 7--v/;?-Jl-F.i·~11::i.A t--?.C1=20log (Vout!Vinl 

ii 4 : A :iJ 1: r=10MHz :&V' 1 MHz, 1Vp-p O)j£~j/!i: '!: IJO ii. {>o l/Jlil!i:'li:~tt Gr=201og (V0 ut (r=10MHz)/V0 ut (!= 
1MHz)) 

ii 5: .At.JI: 1=1MHz, 1Vp-p O)j£~il!i:'!:IJ03i. {>o CTU!IH·Wl!!v-"'Jl- Vrn=CTL '1117-111:1±'!: Vee fJ> !O>F,f<~' ~ 

Vour 0) l--"(J[,fJ< 20mVp-p l-:.lTI: t.i: -o tot~ 0) CTL Yi/i7-1li:l±o 

naHrn 
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VTRJft IC/ICs for VTR Applications BA 7606/BA 7606F 

BA 7606/BA7606F i::· :T' :if 1~ ~A 1' "/ 7- -tr 
Video Signal Swicher 

BA7606/BA7606F Ii, t::'7::t:h .f. 7 ffl~H::OO~ ld.: 2).. 

1J 1 :±ltJ 3191MA. IJ (!)7. 1' "J 'f- IC C'T o 

*?!! t.i: ~ 1-J- ~ ·:;? v / V' cl.tPJI!iBi:lll~~tt!#f-:i Ts •J, 
* f.:/'f.77. 91'1? 7 / '"f )..1J C f.t-::i ""("1, '.Q(f)C', RGBf~ 

~•~7::tm~(f)~~m~~~~l."To 

BA7606/BA7606F are 2-input, 1-output, 3-circuit built in 
switch IC developed for video cameras, etc. 
Thanks to a large dynamic range, wide frequency char
acteristics and pedestal clamp input, the IC is most 
suitable for switching RGB signal and video signal. 

·~lit 
1)2A.1J1:±11J7.1~7-3191MA.~ 

2) 'iltibi!~J± 5V 

3) /'f.77..9J'1?7/'"f)..1J 

4) 11b~-~1J (Typ. 65mW) 

(Typ. 10MHz, -1dB) 

6) ~1'-J-~·:;?v/;/'iJf*?!!\,' (Typ.2.6Vp-p) 

7) sw~•JmiilJliJfJl1,' (Typ. 50ns) 

•Features 

1) Built in 3 circuits of 2-input, 1-outputs switch. 
2) Power supply voltage 5 V. 
3) Pedestal clamp input. 
4) Low power consumption (Typ. 6.5mW). 
5) Excellent frequency characteristics (Typ. 10MHz, 

-1dB). 
6) Wide dynamic range (Typ. 2.6 Vp-p). 
7) High speed of selecting SW (Typ.50ns). 

• ~ff~'1"~~/Dimensions (Unit : mm) 

BA7606 19.4±0.3 

BA7606F 

• 7 Cb ~ 111' 7? 7 .£./Block Diagram 

CTL t±lt.J 
L IN2 
H IN1 
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VTRJR IC/ICs for VTR Applications BA7606/BA7606F 

• ~MM:;f.::'.iE:*!/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

lli:iw.lli:EE Vee 9 v 
~:@HI~ pd 500* mW 

ibi'F~Jl~l!!I To pr -25-60 ·c 

i¥:fT~Jl~l!!I Tstg -55-125 ·c 

• !l~iJf.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vcc=SV) 

Parameter Symbol 

ibi'Flli:EE~l!!I Vee 

lBl~lli:iM Ice 

iU!*:±l:h v-"Jl--1 Varn 

iU!*:±l:h v-"'"" 2 Varn 

lli:f£f1Jt~ Gv 

7--1.: . ..--t-Jl--Fai?CIA t--? Cr 

Jlilt~~~tt Gt 

CTL Yl/H·ll.J:jt v''<ll-- Vrn 

Clanp Yili-T A. :t.J v -"''Jl-- Vet 

* il!IJEl!ilil\l;I: Fig.1 ~~ftll t, <<to<'!~ 1, 

)i1: 77//1..-'\:J~J:IJ.iEjllJO):lf-(j-~ ·y?v/V° 

ii2: 77//1..-"(J~J:IJftjlljO):lf-(j-~ ·y?v/V° 

Min. 

4.5 

-

1.40 

0.80 

-0.9 

-

-3 

2.0 

0.75 

Typ. Max. Unit Conditions 

5.0 5.5 v -

15.0 23.0 mA -

1.65 - Vpp i.i 1 

0.95 - Vpp i.i 2 

0 +o.5 dB f=1MHz, V;n=1Vpp 

-65 - dB f=4.43MHz, V;n=1Vpp 

-1 +1 dB 10MHz/1 MHz, V;n=1Vpp 

2.5 3.0 v -

- 2.2 v -
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VTRJfl IC/ICs for VTR Applications 

• iJlq~l§li&~/Test Circuit 

PG2n n--5V 
_JL___JLov 

.A ;1J 51.li ~ __j._j__ 
3.5µs 

1458 

V OUTb V OUTo 1 12~3 PGrl ~SC 

"f tiH L 
OSC f=4.43MHz 

R=50.0 
C=lµF 

V=3V 0, 

Fig.1 

RDNfn 

f=lMHz 
f=lOMHz 

BA7606/BA7606F 



VTRIF.l. IC/ICs for VTR Applications 

!jj 13 ~a~ 
s1a 

illl•'il!:mt Ice 2 

ln1a Varn 1 

ln2a Varn 2 

~*tl:l:IJ v ln1b Varn 2 

"''Jv UorD ln2b Varn 2 

ln1c Varn 2 

ln2c Varn 2 

ln1a Gv 3 

ln2a Gv 2 

'il!:l±flH~ 
ln1b Gv 2 

ln2b Gv 2 

ln1c Gv 2 

ln2c Gv 2 

ln1a Ct 3 

ln2a Ct 2 
7--1'/.:jui, 

rai'7o:A t- ln1b Ct 2 

-'7 ln2b Ct 2 

ln1c Ct 2 

ln2e Ct 2 

ln1a Gr 3 

ln2a Gr 2 

f.!ililU'll~tt 
ln1b Gr 2 

ln2b Gt 2 

ln1e Gt 2 

ln2e Gt 2 

CT La VrH 3 

CTLYi/i'T- CT Lb VrH 2 
tn~v«Jv 

CT Le VrH 2 

ClanpYi/i'T- Clanp Vet 2 

ii 1 : Vom=Vout!Vin~-1dB I:: 1;:91:: ~O)V;n 

ii 2 : Gv=201og (Vout!V;n) 

ii 3 : C1=20lag (Vou1/V;n) 

S2a 

2 

2 

1 

2 

2 

2 

2 

2 

3 

2 

2 

2 

2 

2 

3 

2 

2 

2 

2 

2 

3 

2 

2 

2 

2 

2 

2 

2 

2 

ii 4: G1=20log (Vout (f=10MHz)!Vout (1=1 MHz)) 

S3a S1b 

2 2 

2 2 

3 2 

2 1 

2 2 

2 2 

2 2 

2 2 

3 2 

2 3 

2 2 

2 2 

2 2 

3 2 

2 2 

2 3 

2 2 

2 2 

2 2 

2 2 

3 2 

2 3 

2 2 

2 2 

2 2 

1 2 

2 3 

2 2 

2 2 

:A 1 ·;1 f-O)'ffti!il 

S2b S3b S1c S2c 

2 2 2 2 

2 2 2 2 

2 2 2 2 

2 2 2 2 

1 3 2 2 

2 2 1 2 

2 2 2 1 

2 2 2 2 

2 2 2 2 

2 2 2 2 

3 3 2 2 

2 2 3 2 

2 2 2 3 

2 2 2 2 

2 2 2 2 

2 3 2 2 

3 2 2 2 

2 2 3 2 

2 2 2 3 

2 2 2 2 

2 2 2 2 

2 2 2 2 

3 3 2 2 

2 2 3 2 

2 2 2 3 

2 2 2 2 

2 1 2 2 

2 2 3 2 

2 2 2 2 

ii 5: Vrn=CTL~'l'fiEE'!' Vee fJ> €>Tift~'~ VouT O)v"(J~fJ< 20mVp-p l:..!Tt;::t;:-:i to I:: ~O) CTL lili'l'•EEo 

BA 7606/BA 7606F 

ilU'.iEliliiJi 
S3c S4c 

2 4 A1 

2 1 

2 1 

2 1 
ii 1 

2 1 

2 1 

3 1 

2 3 

2 3 

2 3 
ii 2 

2 3 

2 3 

3 3 

2 3 

2 3 

2 3 
ii 3 

2 3 

3 3 

2 3 

2 3 

2 3 

2 3 
ii 4 

2 3 

2 3 

3 3 

2 3 

2 3 ii 5 

1 3 

2 2 ii6 

ii 6: V0 utO)fifEtJ'0.4V J.'JTt;::t;:-:ito I:: ~O) Clamp Pulse •EE~V'Vout O)•EEti'1.4V J.'JTt;::tJ:-:i fol:: ~O) Clamp Pulse 11EE 
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VTRJft IC/ICs for VTR Applications BA7607 /BA7607F 

BA 7607/BA7607F ~- j-' :t1~ % ~ 1 "/ 7- -\1 

Video Signal Swicher 

BA7607/BA7607F (;;!:, VTR .ffl~(;::mJ~ ld.: 2 )..tJ 1 t±ltJ 

3@~}..~0)~1'l~IC~9o ~/?~'l7?7/7}.. 

tJ 2 @~t ?7 /71J ~}..tJ 1 @~~ffl?T~'7a>O)~, 

e~*•~t~-~1*m~x~e~~•~t?cvm~ 

~O)t'JIJ ~;U:::~JM~9 0 

BA7607 /BA7607F are 2 input, 1 output 3 circuit built in 
switch IC developed for VTR, etc. Thanks to 2 circuits 
of sync chip clamp input and I circuit of clampless in
put provided, the IC is most suitable for switching 
video signal and audio signal or video signal and chro
ma signal, etc. 

·~:& 
1)2}..tJ1t±ltJ~1'l~3@~}..ij 

(~/?~'l7?7/7}..tJ2@~?7/71J~}..tJ 

1 @~) 

2) 'iii!li'll!EE 5V 

3) 'fgjj1jft'ii1J (Typ. 62.5mW) 

4) Jlil)I!i:~~iftti.fN:~' (Typ. 10MHz, OdB) 

5) '.11-t-~ ·:;?v/:'./1f*~~' 

(Typ. 2.9Vp-p) (? 7 / 7l! A"t.J) 
( Typ. 3.0Vp-p) (? 7 / 7~ }.."fJ) 

6) SWt'JIJ~;t)lJ¥;1f)l~\ (Typ. 50ns) 

•Features 

1) Built in 3 circuits of 2 input, 1 output switch (2 cir
cuits of sync chip clamp input and 1 circuit of 
clampless input). 

2) Power supply voltage 5 V. 
3) Low power consumption (Typ. 62.5mW). 
4) Excellent frequency characteristics (Typ.10MHz, 

OdB). 
5) Wide dynamic range. 

(Typ. 2.9 Vp-p) (Clamped input) 
(Typ. 3.0 Vp-p) (Clampless input) 

6) High speed of sleeting SW. 

• ~ff~'tj-~~/Dimensions (Unit : mm) 

BA7607 
19.4±0.3 

~ ~]! 
1 2 3 4 5 6 7 8 76+03 

~ ~i N . - . 

"'[+'~~ud ~r-------1 1,,, ·"' r, +1 l/\I«? 
~~ ~ n-
~ ~ o.5:0.1 o.3±0·' 

~ -1 ~.~.54±0.3 I I 
~ 1----17.78±0.3 • 8.8±0.6 • 

BA7607F 

• 7· C ·;t ~ 1f 1' 7" 7 7 b./Block Diagram 

OTL l:f:j::IJ 

L IN2 

H IN1 

s. s, ?7/7°A.::IJ 

s, 7 7;,7"t,:l, 
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VTRJll IC/ICs for VTR Applications BA7607 /BA7607F 

• ~M:B:k~*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~ilJH!rEE Vee 9 v 
~:g:ji:SI;: pd 500* mW 

tbf'Fiili!Jl~l!IJ Topr -25-60 ·c 
flH.fiililll~l!ll Tstg -55-125 ·c 

• 'l~fr.J~ii/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=SV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

tbf'F~EEial!IJ Vee 4.5 5.0 5.5 v -
l!illl&~illt Ice - 12.5 17.0 mA -

a:kw:ti "'"·1i.. 1 Vom 2.6 2.9 - Vp-p f=1kHz, THD=0.5% 'J 7 // di> IJ 

iii:k:±l:tl l/A;'J[.. 2 Vom 2.7 3.0 - Vp-p f=1kHz, THD=0.5% '77// fj: [, 

~EEflH~ Gv -0.5 0 +o.5 dB f=1MHz, V;n=1Vp-p 

f-"':,. .:}ui..rai ~11:1 .A I- - 'J Cr - -65 - dB f=4.43MHz, V;n=1Vp-p 

~ilHUi\'11 Gt -3 0 +1 dB 10MHz/1 MHz, Vin=1Vp-p 

)..:tJ1/t'-~j'/.A Z1N 14 20 26 kO '77// fj: [, 

:i:~~ill~$ THO - 0.007 - % f= lkHz, 1 Vp-p 'J 7 / / fj: [, 

CTUilH·W~v-"'Jv VrH 2.0 2.5 3.0 v -
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VTRJll IC/ICs for VTR Applications BA7607 /BA 7607F 

• illt~'.@ll&~/Test Circuit 

s,. 

s~a s,, 
s" 

"fl s" 

'Ii v,, 

Vee 

Fig.1 
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VTRJll IC/ICs for VTR Applications BA7607 /BA7607F 

Ill El iii!~ 
A1 ·:17-0)~11'. 

illJ:iEnia 
S1a S2a 839 S1b S2b Sab S1c S2c Sac 

illl•iit)if Ice 2 2 2 2 2 2 2 2 2 

ln1a Vom 3 2 2 2 2 2 2 2 2 f=1kHz, THO= 

ln2a Vom 2 3 3 2 2 2 2 2 2 0.5% 

:6:*t±l1.J ln1b Vom 2 2 2 3 2 2 2 2 2 
i:t 1 

vlXJi.. ln2b Vom 2 2 2 2 3 3 2 2 2 

ln1c Vom 2 2 2 2 2 2 3 2 2 

ln2c Vom 2 2 2 2 2 2 2 3 3 

ln1a Gv 3 2 2 2 2 2 2 2 2 f=1MHz, 

ln2a Gv 2 3 3 2 2 2 2 2 2 V=1Vp..p 

filHIJ~ ln1b Gv 2 2 2 3 2 2 2 2 2 
i:t 2 

ln2b Gv 2 2 2 2 3 3 2 2 2 

ln1c Gv 2 2 2 2 2 2 3 2 2 

ln2c Gv 2 2 2 2 2 2 2 3 3 

ln1a CT 2 3 2 2 2 2 2 2 2 f=4.43MHz, 

ln2a CT 3 2 3 2 2 2 2 2 2 V~1Vp..p 

7"1'/*Ji. 

r.:J'7CA I-
ln1b CT 2 2 2 2 2 2 2 2 2 

i:t 3 

-'7 ln2b CT 2 2 2 3 3 3 2 2 2 

ln1c CT 2 2 2 2 2 2 2 3 2 

ln2c CT 2 2 2 2 2 2 3 2 3 

ln1a Gt 3 2 2 2 2 2 2 2 2 f=10M/1=1M, 

ln2a Gt 2 3 3 2 2 2 2 2 2 V=1Vp-p 

lli!Ulr:~tt ln1b Gt 2 2 2 3 2 2 2 
i:t 4 

2 2 

ln2b Gt 2 2 2 2 3 3 2 2 2 

ln1c Gt 2 2 2 2 2 2 3 2 2 

ln2c Gt 2 2 2 2 2 2 2 3 3 

CTL~T-
CT La VTH 1 2 1 2 2 2 2 2 2 

~ltvJXJi.. CT Lb VTH 2 2 2 1 2 1 2 2 2 iH 

CT Le VTH 2 2 2 2 2 2 1 2 1 

A.1.J1/I:::" ln1c Z;n 2 2 2 2 2 2 1 2 2 
iH 

-~/A ln2c Z;n 2 2 2 2 2 2 2 1 3 

:tiii.l'!i.li~if! 
ln1c THO 2 2 2 2 2 2 3 2 2 

i:t 7 
ln2c THO 2 2 2 2 2 2 2 3 3 

ii1: lfl:tJl;:mlt!iiHfll:TGo .A:tJ1;:t=1kHzO)iE!iilllUDii±l:IJO)m$1i<0.5%1;:f.l:GJ:?l;:1±1:tJv,,,;1"tilll•TGo fO)/:~O)lfl:tJ•a::till* 
i±l:tJv,,,;Jj,V0m [VP-Pl l:TGo 

ii2: A:tJl;:t=1MHz, 1VP-pO)iE!iillltlJUiGo ilt8'f1Jf3Gv=201og (V00t/V10 ) 

ii 3: .A:tJI;: t=4.43MHz, 1VP-p O)iE!iilllti.JDi Go 7 -I' /-*1"1111? 0 7- ~-? CT=201og (V00JV;0 ) 

ii 4: 10MHdH11MHz, 1VP-P O)iE!iilllUU~Go .ilillllt!M'tt G1=201og (V0u1 (!=10M)/V0u1 (f-1M)) 
ii 5: A:tJI;: f=1MHz, 1VP-pO)iE;itilllfbDiGo CTUllFfWlllv"'J" VTH=CTUilH-•a::tvccb'!O>tlf-C~'~ VouTO)v,,,;ii,ti< 20mVp-p l:.l"f"I;: 

t.I: -:do /:: ~ 0) CTUIH·ilB::o 
ii 6: .A:tJ I::"/!;: DC50 ~A tiiA l.-to /:: ~O)A:tJ l::"/118' V1Nso tillllET Go 

A:tJ l::"/O)lllJfill:llS::V1NofillET Go 
.A:tJ!i:lit Z=(V1Nso-V1Nol/50X10-6 [ 0) 

ii 7: .A:tJI;: 1=1kHz, 1Vp-pO)iE!iilllUDiGo i±l:tJO)i:ifliilllili~$f~$it<.'illlETGo 
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VTR Jtl IC/ICs for VTR Applications 

BA7611N t:'7:;t1~~ A 1·y7--'1 
Video Signal Switcher 

BA7611 N ,i, TV, VTR ,Ell~ c· L:~§E l.d.: I::' 7'::tf~~,Ell 

A.1·17- 1Cl"9o 3.A.t.l-1 l:±:lt.J1', 6dB7"~-<1, :;,:,., 

? 7- ·1 -:!? 7 //!Ell!!~ l*.J~ l./f~' ~ 9 o 

BA7611 N is a video signal switch IC developed for TV, 
VTR, etc. With 3 inputs and I output, it incorporates a 6 
dB amplifier and a sync chip clamp circuit. 

• ~:m: 
1) 3 .A.t.J-1 l:±:lt.JC'c0.Qo 

2) :;, /? 7- ·1 -:1? 7 / /IEJJ!!l*.l~o 

3) 6dB 7"//l*.J~o 

4)~~~aif~(fyp.)~t~a, •~•~t.JBfil' 

cV.> {> 0 

•Features 

1 ) 3 inputs and 1 output are provided. 
2) Sync chip clamp input. 
3) 6 dB amplifier is incorporated. 
4) Operating voltage 5V(Typ.), for low power consump

tion. 

•m~ 
VTR, TV, t::"7'::t7'1 A.?/v--f 

• Applications 

VTR, TV, video disk player 

• ~Hf~'1"~181/Dimensions (Unit : mm) 

•-;·a ·1 ?1117"?'7.L./Block Diagram 

BA7611N 

IN1 OTL-A OTL-8 IN2 GND IN3 voe VOUT 

• :R:JlflU~/Truth table 

A B OUT 

L L IN1 

L H IN2 

H L IN3 

H H IN3 
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VTR lft IC/ICs for VTR Applications BA7611N 

• ~X;ffi1:7;:::JE:*&/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits Unit 

'lllbl!ill:ff Vee 9 v 

ff~~9'; Pct 500* mW 

i!Ji'fiM.IUi!IHI Topr - 25-+ 70 ·c 
1!f:#iM./Ui!IHI Tstg -55-+ 125 ·c 

• 'l~fr.J!fi¥tt/Electrical Characteristics (Unless otherwise noted, Ta= 2s·c, Vee= SV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

i!Ji'f'!lt ff ii! IHI Vee 4.5 5.0 7.0 v 
IEli!~it Ice 5.0 6.6 9.0 mA 

ITT<::kl:l:l:t:J J//\:'Jt- Vom 2.5 2.9 - Vp-p I= 1 kHz, THD = 0.5% 

~fffljf~ Gv +5.5 +6.0 +6.5 dB f = 1 MHz, V;n = 1.0Vp-p 

7 .. " :-.- :?-Ji..r~i-7 CJ .A t- -'7 CT - -60 - 50 dB I= 4.43MHz, V;n = 1.0Vp-p 

~)BiIJl~i\'tt GI -3 -1 +1 dB 1 OMHz/1 MHz, V;n = 1.0Vp-p 

~~IDiJ)Bi'.~$ THD - 0.15 1.0 % f = 1 kHz, V;n = 1.0Vp-p 

2 ~.x~~)Bi'.~$ 2HD - -40 - 35 dB f = 4MHz, V;n = 1.0Vp-p 

CTL ililii'T-W~l/-"''Jl- A VTH-A 1.0 2.0 3.0 v 
CTLili/ii'T-W~v«Jt- B VTH-B 1.6 2.6 3.6 v 

• jl1J:JE:181i!~/Test Circuit 
v 
T 
R 
m 

BA7611N I 
i::· 
7' 
;ij" 

SW, i~ 
~ 

3 !Ill. 
!I 

sw, 

2 

Fig. 1 
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VTR Jft IC/ICs for VTR Applications BA7611N 

Iji§ ~a~ 
.7.1' •y 'TO)ffl.11 

i~!'.ll::1Jlt; 
SW1 SW2 SW3 SW4 SW5 

llill!~l* ICC 2 2 2 2 2 

IN1 VOM1 1 2 2 3 3 I= 1kHz 

~::A::l±l:tJ IN2 VOM2 2 1 2 3 1 
THD=0.5% 

IN3 VOM3 2 2 1 1 * 
IN1 GV1 1 2 2 3 3 I= 1MHz 

~l±flj~ IN2 GV2 2 1 2 3 1 
v = 1Vp-p 

IN3 GV3 2 2 1 1 * 
IN1 CT1 1 2 2 3 1 I= 4.43MHz 

IN1 CT1 1 2 2 1 * 
v = 1Vp-p 

IN2 CT2 2 1 2 3 3 
7-v:..-:f1i-rai?a.7. t--? 

IN2 CT2 2 1 2 1 * 
IN3 CT3 2 2 1 3 3 

IN3 CT3 2 2 1 3 1 

IN1 GF1 1 2 2 3 3 1=10MHz/1MHz 

J!lil.UH~tt IN2 GF2 2 1 2 3 1 
v = 1Vp-p 

IN3 GF3 2 2 1 1 * 
IN1 THD1 1 2 2 3 3 I= 1kHz 

~~~)8(~$ IN2 THD2 2 1 2 3 1 
v = 1Vp-p 

IN3 THD3 2 2 1 1 * 
IN1 2HD1 1 2 2 3 3 I= 1kHz 

2 /X~~Mi/Jl~$ IN2 2HD2 2 1 2 3 1 
v = 1Vp-p 

IN3 2HD3 2 2 1 1 * 
CTLA VTH1 1 2 2 1 3 

CTL ili/i-TtJJ~ ~ v /\;'JI-
CTLB VTH2 1 2 2 3 1 
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VTR Ill IC/ICs for VTR Applications 

BA7625 AV J7//JIH::·7'1"'fa"~i? v? 1l 
Video Signal Switcher for AV Amplifier 

BA7625 Ii, AV J7/:fO).A;fJffl:ifl~Jijl::n;J~ ld.:!t$:1gl 

6dB 7' /:111~, 5 J.;fJO)l::r:;tFa~ffl:!fl~[81i3-z;"t o 

1±11J 1:: I- 7/~A111(. "J 7 7' ~~It Qt.: It""(' VTR ~O)jj 
ii!iitl 2 ~. LD ~O):jij~tl 3 ~O)jjji!ijffl:!flVfRJli~"t'To 

*k.A:fJO)W:lfl~t~R~~O)~jjO)W:!fl~~~~l,;T 

rr~*To 
t..:' t:>, BA7625 O)J.1Jl8li31i, ~ /? 7- ·:1 :I? 7 / :1 .A;IJ 

t t..:'? T\.'Qf.:/JJ, l:::'-T:;t1a~O)W:ifl~l::iM l.;:l:T o 

BA7625 is a 5-input video signal switching circuit with 
6 dB amplifier, developed for selecting inputs of AV 
amplifier . 

. ~-
1 ) .A :tJ 5**1f, 1±1:tJ3**1f O) A 1' ·:1 7-

2) ~/?'f-·:1-:l??/-:l.A;IJ 

3) 6dB 7/-:/11i!.iil 

4) 1111'J:'ilt~5V 

•Features 

1) Switching for 5 input systems and 3 output systems. 
2) Sync chip clamp input 
3) Built in 6dB amplifier 
4) Operation voltage 5V 

•m~ 
AVJ>/7° <t:-T:<t1a~) 

t:-T:;ti!L..-?11~ 

• Applications 

AV amplifier (video signal), video selector, etc 

• M-~'f°~~/Dimensions (Unit : mm) 

• 7CJ·;.1?11°1'7'?7A/Block Diagram 

ftBHrn 

BA7625 
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VTR Jft IC/ICs for VTR Applications BA7625 

A B E -l'=5<- OUT c D E V OUT 1 c D E V OUT 2 

L L * IN1 L L * - L L * IN1 

H L * IN2 H L * IN2 H L * -

L H * IN3 L H * IN3 L H * IN3 

H H L IN4 H H L IN4 H H L IN4 

H H H INS H H H INS H H H INS 

• ~Mii::*:~~/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits Unit 

~i.!f.~EE Vee 9 v 
~gm~ Pct soo• mW 

tif'FiAill~WI Topr - 2s-+ 70 ·c 
1¥ff:iAR!l~WI Tstg -ss-+ 12s ·c 

• •~rr..i~tt/Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vee= 5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

tif'F~EE~l!I Vee 4.S s.o s.s v -

[Q]~/Hl!:i* Ice - 1S.O 20.0 mA -

iii* :±l tJ v "·11- Vom 2.6 2.9 - Vp-p f= 1kHz, THD=O.S% 

~fEflj~ Gv +s.7 +6.2 +6.7 dB f= MHz, V1N = 1Vp-p 

7--v/;f..11-rai-7a.A t---7 CT - -6S -4S dB f = 4.43MHz, V1N = 1Vp-p 

~ i- "v«Ji- CTM - -3S -2S dB f = 4.43MHz, V1N = 1Vp-p 

~J)J.li:ttti!ftt Gt -3 0 +3 dB 10MHz/1MHz, V1N = 1Vp-p 

CTLYl/iiT-W:ltv-"''Jv VrH 2.2 - 3.3 v -
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VTR Ill IC/ICs for VTR Applications 

• ill~~l§l~~/Test Circuit 

JfiEI ~c-15-
SW1 SW2 SW3 

i~ft•mt Ice 3 3 3 

Varn 1MON 2 3 3 

Varn 2MON 3 2 j 

'E=9 OUT 
iii:*::±l1J v«Jt- Varn 3MON j 3 2 

Varn 4MON j j 3 

Varn 5MON j j j 

Gv 1MON 2 3 3 

.:i:=9 OUT 
Gv2MON 3 2 j 

•IHIJ~ Gv3MON j 3 2 

Gv4MON j j 3 

Gv5MON j j j 

Fig. 1 

.7. 1 ·; "f(J)fi'Lil![ 

SW4 SWs SWA SWs SWc 

3 3 2 2 2 

3 3 3 3 * 
j j 2 3 j 

j j 3 2 j 

2 j 2 2 j 

3 2 2 2 j 

3 3 3 3 * 
j j 2 3 j 

j j 3 2 j 

2 j 2 2 j 

3 2 2 2 j 

RDNrn 

SWo SWE 

2 2 

* * 
j j 

j j 

j 3 

j 2 

* * 
j j 

j j 

j 3 

j 2 

BA7625 

illU'.lE/J$ 

ii 1 

ii 2 
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VTR 1'J IC/ICs for VTR Applications BA7625 

rjfj§ ~a~ 
.A 1 ·,,-7 (T)'lllfl 1HU'.JE1.fiti: 

SW1 SW2 SW3 SW4 SW5 SWA SWs SWc SWo SWE 

CT1-2MON 2 3 3 3 3 2 3 * * * )i3 

CT1-3MON l l l l l 3 2 l l l 

CT1-4MON l l l l l 2 2 l l 3 

CT1-5MON l l l l l 2 2 l l 2 

CT2-1MON 3 2 3 3 3 3 3 * * * 
CT2-3MON l l l l l 3 2 l l l 

CT2-4MON l l l l l 2 2 l l 3 

CT2-5MON l l l l l 2 2 l l 2 

'1:=51 OUT CT3-1MON 3 3 2 3 3 3 3 * * * 7--t'/;/:Jvr.l 
CT3-2MON l l l l l 2 3 l l l '7Cl.A 1--'7 
CT3-4MON l l l l l 2 2 l l 3 

CT3-5MON l l l l l 2 2 l l 2 

CT4-1MON 3 3 3 2 3 3 3 * * * 
CT4-2MON l l l l l 2 3 l l l 

CT4-3MON l l l l l 2 2 l l l 

CT4-5MON l l l l l 2 2 l l 3 

CT5-1MON 3 3 3 3 2 3 3 * * * 
CT5-2MON l l l l l 2 3 l l l 

CT5-3MON l l l l l 2 2 l l l 

CT5-4MON l l l l l 2 2 l l 2 

GI 1MON 2 3 3 3 3 3 3 * * * )i4 

GI 2MON 3 2 l l l 2 3 l l l 
'1:=51 OUT GI 3MON l 3 2 l l 3 2 l l l 
~1J.Uk~tt 

GI 4MON l l 3 2 l 2 2 l l 3 

GI 5MON l l l 3 2 2 2 l l 2 

Vom 20UT1 3 2 3 3 3 * * 2 3 * )i 1 

Vour1 
Vom 30UT1 l 3 2 l l l l 3 2 l 

~*t!lilvl'\'Jv Vom 40UT1 l l 3 2 3 l l 2 2 3 

Vom 50UT1 l l l . 3 2 l l 2 2 2 

Gv 20UT1 3 2 3 3 3 * * 2 3 * )i 2 

Gv 30UT1 l 3 2 l l l l 3 2 l 
Voun '!li'.1.±:flH~ 

Gv 40UT1 l l 3 2 3 l l 2 2 3 

Gv 50UT1 l l l 3 2 l l 2 2 2 

CTl-20UT1 2 3 3 3 3 * * 3 3 * )i3 

CTl-30UT1 l l l l l l l 3 2 l 

CTl-40UT1 l l l l l l l 2 2 3 

Vour1 CTl-50UT1 l l l l l l l 2 2 2 
7--1'/;/:Ji-r.i 

CT2-10UT1 3 2 3 3 3 * * 3 3 * '7Cl.A 1--'7 
CT2-30UT1 l l l l l l l 3 2 l 

CT2-40UT1 l l l l l l l 2 2 3 

CT2-50UT1 l l l l l l l 2 2 2 



VTR 1'I IC/ICs for VTR Applications 

JfiEI ~2-15-
SW1 SW2 SW3 

CT3-10UT1 3 3 2 

CT3-20UT1 j j j 

CT3-40UT1 j j j 

CT3-50UT1 j j j 

CT4-10UT1 3 3 3 

CT4-20UT1 j j j 
Voun 

CT4-30UT1 j j j f- 1':,... 1'-Jt..Fai 
7CIJ.t--7 CT4-50UT1 j j j 

CT5-10UT1 3 3 3 

CT5-20UT1 j j j 

CT5-30UT1 j j j 

CT5-40UT1 j j j 

GI 20UT1 3 2 3 

VouT1 GI 30UT1 j 3 2 

~iBl~~~tt GI 40UT1 j j 3 

GI 50UT1 j j j 

Vom 10UT2 2 3 3 

VouT2 
V0 m 30UT2 3 2 j 

ff*i±l1Jv''"Ji.. V0 m 40UT2 j 3 j 

V0 m 50UT2 j j j 

Gv 10UT2 2 3 3 

Gv 30UT2 3 2 j 
VouT2 ~l±fUi~ 

Gv 40UT2 j 3 j 

Gv 50UT2 j j j 

CT1-20UT2 2 3 3 

CT1-30UT2 j j j 

CT1-40UT2 j j j 

CT1-50UT2 j j j 

CT2-10UT2 3 2 3 

CT2-30UT2 j j j 

VouT2 CT2-40UT2 j j j 

f- 1';.... 1'-Jt..Fai 
CT2-50UT2 j j j 

7CIJ.f--7 
CT3-10UT2 3 3 2 

CT3-20UT2 j j j 

CT3-40UT2 j j j 

CT3-50UT2 j j j 

CT4-10UT2 3 3 3 

CT4-20UT2 j j j 

CT4-30UT2 j j j 

CT4-50UT2 j j j 

J. 1 ·:; f-O)'f:iiil[ 

SW4 SWs SWA SWB 

3 3 * * 
j j j j 

j j j j 

j j j j 

2 3 * * 
j j j j 

j j j j 

j j j j 

3 2 * * 
j j j j 

j j j j 

j j j j 

3 3 * * 
j j j j 

2 j j j 

3 2 j j 

3 3 * * 
j j j j 

2 j j j 

3 2 j j 

3 3 * * 
j j j j 

2 j j j 

3 2 j j 

3 3 * * 
j j j j 

j j j j 

j j j j 

3 3 * * 
j j j j 

j j j j 

j j j j 

3 3 * * 
j j j j 

j j j j 

j j j j 

2 3 * * 
j j j j 

j j j j 

j j j j 

RDNrn 

SWc SWo 

3 3 

2 3 

2 2 

2 2 

3 3 

2 3 

3 2 

2 2 

3 3 

2 3 

3 2 

2 2 

2 3 

3 2 

2 2 

2 2 

3 3 

3 2 

2 2 

2 2 

3 3 

3 2 

2 2 

2 2 

2 3 

3 2 

2 2 

2 2 

3 3 

3 2 

2 2 

2 2 

3 3 

2 3 1 

2 2 

2 2 

3 3 

2 3 

3 2 

2 2 

SWE 

* 
j 

3 

2 

* 
j 

j 

2 

* 
j 

j 

3 

* 
j 

3 

2 

* 
j 

3 

2 

* 
j 

3 

2 

* 
j 

3 

2 

* 
j 

3 

2 

* 
j 

3 

2 

* 
j 

j 

2 

BA7625 

)QIJ'.l£1J$; 

)13 

)14 
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VTR IR IC/ICs for VTR Applications BA7625 

!WEI ~c-15-
:A 1 ·;1 7 o:J1:!Liil 

)llJ1f:1fjt; 

SW1 SW2 SW3 SW4 SW5 SWA SWB SWc SWo SWE 

CT5-10UT2 3 3 3 3 2 * * 3 3 * ii 3 

Vour2 CT5-20UT2 I I I I I I I 2 3 I 
7 -v :.-*1t-r .. 9 

CT5-30UT2 I I I I 'iCJ:At--7 I I I 3 2 I 

CT5-40UT2 I I I I I I I 2 2 3 

GI 10UT1 2 3 3 3 3 * * 3 3 * ii 4 

Vour2 
GI 30UT1 3 3 2 I I I I 3 2 I 

~i.lli~Hil'tt GI 40UT1 I I 3 2 I I I 2 2 3 

GI 50UT1 I I I 3 2 I I 2 2 2 

CTM Vour1 2 3 3 3 3 * * 3 3 * ii 5 
:::. .:i - t- v/'\:Jt-

CTM VouT2 I I I I I I I 2 I I 

VTH A 2 3 3 3 3 1 3 * * * ii 6 

VrH B 3 I 2 I I 3 1 I I I 
CTL~'T 

VrH C 2 I 3 I I * * 1 3 I ffllJ ~;t vr..:'Jt-

VrH D 3 I 2 I I I I 3 1 I 

VTH E I I 3 2 I 2 2 * * 1 

i! 1 tl:l:IJ,::i!i:$~Hll~T :Q, .A:IJ': 1=1kHz O)iE~ilHbDii.tl:\:IJO):i!i:$f:i'0.5%'::()::QJ;? ':.A:IJ v-"11.-~W14fl'9:Q, tO)c ~O)tl:\:IJtlll:Ui*v-" 
JI.- Vom (Vp.p) c T :Q, 

i! 2 .A:IJ': f=1MHz 1Vp.p O)iE~il.HbDii. :Q, iliffflj~ Gv=20 log VouTIVIN (dB) 
i! 3 .A:IJ': f=4.43MHz, 1Vp.p O)iE~ii!i'UDii. :Q, 7- i' /:Z-11.-r.ll? i:l A~-? CT=20log VouTIV1N+s (dB) 
i14 .A:IJ,:t=10MHz~V'1MHz1Vp_pO)iE~ilJ!UDii.'Q, l!lii!i'~~~ttGr=201ogVouT (f=10M) /VouT (f=1M) (dB) 
i! 5 .A:IJ': 1=4.43MHz 1Vp.p O)j£~i/Jl~ bUii.:Q, ~ .J_ - ~ v-"11.- CTM=20 log VouTIV1N+6 (dB) 
i! 6 .A:IJ': f=1MHz, 1Vp.p O)iE~ii!i'UDii.'Q, CTLYl/iffj!.!t,.A;')j, VTH ';J:CTL Yi/if-tiff~ Vee fJ>"i "F'fn\~ VouT O)v-"11.-fJf 10mVp.pPJ"F,:t.J:-:i 

H~O) CTL Yi/if-il!;ff, 
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VTR JI IC/ICs for VTR Applications 

• ltilft'M/ Application Example 

1004~0 TV 
~------------r 75 

F/R 
CTR 

REC 
CTL 

Fig. 2 

RDHRI 

MON 
CTL 

+5.0V 

75 

OUT 

VTR 

IN 1 

OUT 

VTR 

IN2 

BA7625 

1473 

v 
T 
R m 

I 



VTR 18 IC/ICs for VTR Applications BA7626 

BA7626 AV J7 /7°JIH::·7':t1~~-tz v? 9 
Video Signal Switcher for AV Amplifier 

BA7626 ti, AV 7'//0).A/JtJJ:/lifflt:lffl~Ld.: 6dB J7 

:..-/M8, 5.A/Jo:i?c?Mi%/~-71~Mi%tJJ:lli!EI 
litt\.", tl:l/Jt: 1-7/V'.A'.91~·:.t 77"~~~tt.Qt.:'tt\.", VTR 

~o:iua:jijj:_~ 2 El', w wo:i:jijj:_~ 3 E;-o:iua:jijj:_tJJ:ll 

iff~R\."9. **.A/Jo:itJJ:llitVTRW~o:i~Uo:itJJ 

:lli tHll.lL L, Zff i * 9. 
tJs, BA?62so:i.A1J!El~t;1:, 2ok oo:i1:..-1::·-9:..-.::<.-r:· 

~~~ n z1,,.Qt.:11>, 7c?f§i%.Xti~-71 ~1§i%o:itJJ 

:llit:)ii L, *9 0 

BA7625 is a 5-input chroma signal/audio signal switch
ing circuit with 6 dB amplifier, developed for selecting 
the input of AV amplifier. 

•!M~ 
1).A1J5•~. tl:l/J3.~0).A17~ 

2) .A/J1/I::"-9/ .A 20k0 

3) 6dBJ7//l*JjG 

4) ~f'F~H: 5V 

•Features 

1) Switching of inputs is operable independently from 
recording VTR, etc. 

2) Input impedance 20k0 
3) Suit in 6 dB amplifier 
4) Operation voltadge 5V 

• mli 
AVJ7// (~-71~f§i%, S~-T0)7Cl?f§i%), 1:::'7 

~izv7:9W 

• Applications 

AV amplifier (audio signal, chroma signal at S terminal), 
Video selector, etc. 

•~Jf~-f"~~/Dimensions (Unit: mm) 

19.4±0.3 

R1.2 11615 14 13 12 11 10 ~I 

"C:rrU 
~~d 1 2 3 4 5 6 7 8 rrl--17~±0.3 
d N 

"'+1 r" Do ~ d~ T : n~ ih~l~ 
6i -I i.~54±~ I I 
~ 1---17.78±0.3 • 8.8±0.6 • 

• ·j' Cl 7 7 9 .1' J1?'7 .t../Block Diagram 
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VTR Ill IC/ICs for VTR Applications 

A B E 'E=11- OUT c D E VouT1 c D E VouT2 

L L * IN1 L L * - L L * IN1 

H L * IN2 H L * IN2 H L * -

L H * IN3 L H * IN3 L H * IN3 

H H L IN4 H H L IN4 H H L IN4 

H H H IN5 H H H IN5 H H H IN5 

• *l!M:C::;.t~.ji&/Absolute Maximum Ratings (Ta= 25°C) 

Parameter Symbol Limits Unit 

ti.lilil±: Vee 9 v 
i-f!ft!tfl:lf;; pd 500* mW 

IM'~Uimll'fl To pr -25-+70 ·c 
ijffi.IUUftll'fl Tstg -55-+ 125 ·c 

*Ta= 25"CJUJ:l'~lfi9{>flf;l.1: 1·c I.:?~ 5.0mW fit[;{>, 

• 111U~Mtt/Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vee = SV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

ti1'f~1±'6ll'!I Vee 4.5 5.0 5.5 v -
@B!•)lff Ice - 15.0 20.0 mA -
iil*t:l:l:tl v-"Jv Vom 2.3 2.5 - Vp-p f= 1kHz, THD=0.5% 

t1±:f11m Gv +5.7 +6.2 +6.7 dB f = 1 MHz, V1N = 1Vp-p 

7-1';....::Jui-r..i-70.A 1--"7 CT - -65 -45 dB f = 4.43MHz, V1N = 1Vp-p 

~ .:i. - i- v-"Jv CTM - -35 -25 dB f = 4.43MHz, V1N = 1Vp-p 

l!JilH!c~tt Gt -3 0 +3 dB 10MHz/1MHz, V1N = 1Vp-p 

J...1J-(;....f:!:-~>.A Z1N 16 20 24 kO -

CTLYIMf-W~ v-"Jv VTH 2.2 - 3.3 v -

ftDNrn 
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VTR 1'I IC/ICs for VTR Applications BA7626 

• ill~~1811&~/Test Circuit 

Fig. 1 

Jjj§ ~[!.§5-
A 1' ·:1 7 Q)iftli' )l!IJ'.IE1J$ 

SW1 SW2 SW3 SW4 SW5 SWA SWs SWc SWo SWE 

)l!Jjftillt Ice 3 3 3 3 3 2 2 2 2 2 

Vom 1MON 2 3 3 3 3 3 3 * * * )11 

'£=:$!OUT Vom 2MON 3 2 l l l 2 3 l l l 

Jil:;l.::±lt.J l//'(Jj, Vom 3MON l 3 2 l l 3 2 l l l 

Vom 4MON l l 3 2 l 2 2 l l 3 

Vom 5MON l l l 3 2 2 2 l l 2 

Gv 1MON 2 3 3 3 3 3 3 * * * i12 

Gv2MON 3 2 l l l 2 3 l l l 

tl±fljf(!J Gv3MON l 3 2 l l 3 2 l l l 

Gv4MON l l 3 2 l 2 2 l l 3 

Gv5MON l l l 3 2 2 2 l l 2 

1476 RDHm 



VTR Ill IC/ICs for VTR Applications 

Ji'iEI ;a~ 

SW1 SW2 SW3 

CT1-2MON 2 3 3 

CT1-3MON t t t 
CT1-4MON t t t 
CT1-5MON t t t 
CT2-1MON 3 2 3 

CT2-3MON t t t 
CT2-4MON t t t 
CT2-5MON t t t 
CT3-1MON 3 3 2 

'E=~ OUT 
71' :.-*11.-rai CT3-2MON t t t 
'7CIA 1--'7 CT3-4MON t t t 

CT3-5MON t t t 
CT4-1MON 3 3 3 

CT4-2MON t t t 
CT4-3MON t t t 
CT4-5MON t t t 
CT5-1MON 3 3 3 

CT5-2MON t t t 
CT5-3MON t t t 
CT5-4MON t t t 
GI 1MON 2 3 3 

GI 2MON 3 2 t 
'E=~ OUT 
l!Ji1Ht~tt GI 3MON t 3 2 

GI 4MON t t 3 

GI 5MON t t t 
Vom 20UT1 3 2 3 

VouT1 
Vom 30UT1 t 3 2 

iil*l:l:l1.J (.,A;'Ji.- Vom 40UT1 t t 3 

Vom 50UT1 t t t 
Gy20UT1 3 2 3 

Gv30UT1 t 3 2 
VouT1 ~a;:f1J~ 

Gy40UT1 j j 3 

Gy 50UT1 j j j 

CTl-20UT1 2 3 3 

CTl-30UT1 j j j 

CTl-40UT1 j j j 

VouT1 7-1'/*Ji.-
CTl-50UT1 t j j 

r .. i'7CIA 1--'7 CT2-10UT1 3 2 3 

CT2-30UT1 t t j 

CT2-40UT1 j j j 

CT2-50UT1 j j j 

A 1' ·;; 7 Q)fil:lli 

SW4 SWs SWA SWs 

3 3 2 3 

t t 3 2 

t t 2 2 

t t 2 2 

3 3 3 3 

t t 3 2 

t t 2 2 

t t 2 2 

3 3 3 3 

t t 2 3 

t t 2 2 

t t 2 2 

2 3 3 3 

t t 2 3 

t t 2 2 

t t 2 2 

3 2 3 3 

t t 2 3 

t t 2 2 

t t 2 2 

3 3 3 3 

t t 2 3 

t t 3 2 

2 t 2 2 

3 2 2 2 

3 3 * * 
t t t t 
2 3 t t 
3 2 t t 
3 3 * * 
t t t t 
2 3 j t 
3 2 j t 
3 3 * * 
j t j t 
t t j t 
t j j t 
3 3 * * 
j j t j 

j j j t 
j j t j 

naHrn 

SWc SWo 

* * 
t t 
t t 
t t 

* * 
t t 
t t 
t t 

* * 
t t 
t t 
t t 

* * 
t t 
t t 
t j 

* * 
t j 

t j 

t j 

* * 
t j 

t j 

t j 

t j 

2 3 

3 2 

2 2 

2 2 

2 3 

3 2 

2 2 

2 2 

3 3 

3 2 

2 2 

2 2 

3 3 

3 2 

2 2 

2 2 

SWE 

* 
t 
3 

2 

* 
t 
3 

2 

* 
t 
3 

2 

* 
t 
t 
3 

* 
t 
t 
2 

* 
t 
t 
3 

2 

* 
t 
3 

2 

* 
t 
3 

2 

* 
t 
3 

2 

* 
j 

3 

2 

BA7626 

ilU:IEnitt 

ii3 

ii4 

ii 1 

ii2 

ii 3 
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VTR JH IC/ICs for VTR Applications BA7626 

JjiEJ ~2~ 
A 1 ·;d' (J)'fiiji' lllU'.IE:ni! 

SW1 SW2 SW3 SW4 SWs SWA SWs SWc SWo SWEE 

CT3-10UT1 3 3 2 3 3 * * 3 3 * )i3 

CT3-20UT1 i i i i i i i 2 3 i 

CT3-40UT1 i i i i i i i 2 2 3 

CT3-50UT1 i i i i i i i 2 2 2 

CT4-10UT1 3 3 3 2 3 * * 3 3 * 
VouT1 CT4-20UT1 i i i i i i i 2 3 i 
7- i' :.--* Ji-r.i 
'7ClA t---7 CT4-30UT1 i i i i i i i 3 2 i 

CT4-50UT1 i i i i i i i 2 2 2 

CT5-10UT1 3 3 3 3 2 * * 3 3 * 
CT5-20UT1 i i i i i i i 2 3 i 

CT5-30UT1 i i i i i i i 3 2 i 

CT5-40UT1 i i i i i i i 2 2 3 

GI 20UT1 3 2 3 3 3 * * 2 3 * ii 4 

Voun 
GI 30UT1 i 3 2 i i i i 3 2 i 

F.ili8l~1~tt GI 40UT1 i i 3 2 i i i 2 2 3 

GI 50UT1 i i i 3 2 i i 2 2 2 

Vom 10UT2 2 3 3 3 3 * * 3 3 * )i 1 

VouT2 
Vom 30UT2 3 2 i i i i i 3 2 i 

n*t:l:l:hL-/'\'Jv Vom 40UT2 i 3 i 2 i i i 2 2 3 

Vom 50UT2 i i i 3 2 i i 2 2 2 

Gy 10UT2 2 3 3 3 3 * * 3 3 * ii 2 

VouT2 
Gv 30UT2 3 2 i i i i i 3 2 i 

'lll:!l:flH~ Gv 40UT2 i 3 i 2 i i i 2 2 3 

Gy 50UT2 i i i 3 2 i i 2 2 2 

CT1-20UT2 2 3 3 3 3 * * 2 3 * )i 3 

CT1-30UT2 i i i i i i i 3 2 i 

CT1-40UT2 i i i i i i i 2 2 3 

CT1-50UT2 i i i i i i i 2 2 2 

CT2-10UT2 3 2 3 3 3 * * 3 3 * 
CT2-30UT2 i i i i i i i 3 2 i 

CT2-40UT2 i i i i i i i 2 2 3 

VouT2 CT2-50UT2 i i i i i i i 2 2 2 
7- i' :.--* Jvrai 

CT3-10UT2 3 3 2 3 '7ClAl'--7 3 * * 3 3 * 
CT3-20UT2 i i i i i i i 2 3 i 

CT3-40UT2 i i i i i i i 2 2 3 

CT3-50UT2 i i i i i i i 2 2 2 

CT4-10UT2 3 3 3 2 3 * * 3 3 * 
CT4-20UT2 i i i i i i i 2 3 i 

CT4-30UT2 i i i i i i i 3 2 i 

CT4-50UT2 i i i i i i i 2 2 2 
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VTR Jf:I IC/ICs for VTR Applications BA7626 

Jj!!j§ ~[!~ 
::z.1 ·:;f-q)'f:Ui 

illlJ'.lE'.1.7$ 
SW1 SW2 SW3 SW4 SW5 SWA SWs SWc SWo SWE 

CT5-10UT2 3 3 3 3 2 * * 3 3 * ii 3 

VouT2 
f-t>/1ui.-rai 

CT5-20UT2 ! ! ! ! ! ! ! 2 3 j 

7c:J::Z.~-7 CT5-30UT2 ! ! I ! ! ! ! 3 2 ! 

CT5-40UT2 ! ! ! I j j j 2 2 3 

Gt 10UT1 2 3 3 3 3 * * 3 3 * ii 4 

VouT2 GI 30UT1 3 3 2 j j I j 3 2 j 

PoiliJHHi\'tt GI 40UT1 j I 3 2 ! ! ! 2 2 3 

GI 50UT1 ! ! ! 3 2 ! ! 2 2 2 

CTM Voun 2 3 3 3 3 * * 3 3 * ii 5 
~ i- ~ v«Jv 

CTM VouT2 ! ! ! ! ! ! ! 2 ! ! 

VTHA 2 3 3 3 3 1 3 * * * ii 6 

VTHB 3 ! 2 ! ! 3 1 ! j ! 
CTL ~-T-
1;/JfJ~ii.v/'\'Jv VTHC 2 ! 3 ! ! * * 1 3 ! 

VTHD 3 j 2 I ! I j 3 1 ! 

VTHE I j 3 2 ! 2 2 * * 1 

ii 1 i±l:IJl::ll'l$ilHlt~9 Qo ;\:/JI:: I= 1kHz OJ.iE'lZillli!: hU;'ti:l:l:IJO)fil$1f 0.5% l::<c Q J:? 1::;\:IJ t,"'<'J"i!:Olilfl't Q o f:O) I: ~OJi±l:IJ~EEl!:lildct±l:IJ 
t,'\:J"Vam [Vp-p) /:oQo 

ii 2 A:IJI:: I= 1 MHz 1Vp-pOJ.iE'lZilll€ hU;'t Qo ~fEfljj;\I Gv = 20 log Vour!V1111 [dB) 

ii 3 ;\:/JI:: I= 4.43MHz, 1Vp-pOJ.iE'lZilll1i:hU;'t'.>o 7 i' :.-:iJ"r.i? o;:i; ~ -7 CT= 20 log Vour/V1111+ 6 [dB) 

ii4 A:IJl::1=10MHz:&V'1MHz1Vp-pOJ.iE'lZilHhU;'tQo Fo!illll&~ttG1 =201ogVour (1=10M) /Vour (1=1M) [dB) 

ii 5 A :IJ 1:: I= 4.43MHz 1Vp-p OJ.iE'lZilll UP ;'t Q o " :i - ~ t,'\:J" CTM = 20 log Vour/V1111+ 6 (dB) 
ii 6 A:IJ 1:: I= 1 MHz, 1Vp-p OJ.iEmlll € hn ;'t Qo CTL jj!i'f-l;TJ~[,"'<'J" v TH l;I: CTL jjli'f'il!:EEI!: Vee IJ>.,, '"Fife\,'~ Vour 0) [,"'<'J"IJ' 10mVp-p tTFI:: 

IJ: -:J toni¥<7> CTL jj!i'f!i!:EEo 
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VTR 1'J IC/ICs for VTR Applications 

• Jib.lf.l91J/ Application Example 

AUX 

BS 

7 IN3 

8 CTL D 

F/R REC 
CTL CTL 

Fig. 2 

1480 RDHrR 

MON 
CTL 

75 

+5.0V 

75 

BA7626 

OUT 

VTR 

IN 1 

OUT 

VTR 

IN2 



VTR16 IC/ICs for VTR Applications BA7212S 

BA7212S ~~~~~~e~*•~~~I~~ 
Switchless Video Signal PB/REC Amplifier 

BA7212Sl;J:, VTRffl~cU/M~7' / :1"t', 2 "- ·:; t:'l:Mi;t; 

~. :197'/:1X2, ?avW:1J7'/~ FMW:1J7/:1 

(AGC@iH:~t>), Y-C ~ .:fif, :.<E'.'li~IUJJREC7'/:1, 

~W~i~1~7. ~U!¥J~W~i~1~7~c~6m 

d~hTSij, 17~:1l'"-~t"$~-~-IEJ~fmdl' 

~t9o 

FMW:1Jl;J:AGC11:;~ n T s•J' REC7'/:1t;J:;t~~W:1J1.i 

it~t.:~9~$~jiij~iiJl:M ~T t, ~~ ~t.:W:1J:lf~~6 n 

t9o 

.A:1J~-T. w :1J~.:r1;1:-t n 7i n? a vf§~ffl t FMf§~ffl 

~2-:ift""Jn'*9~l'. -tz·:.11-~1EJi3md:1f~~,:~ 

I) :1:9 o 

'li~~-T~~Ufflt¥J~ffl~2~-TW~ij, ~~~~~W 

~i~~ij~U~-Ft¥J~~-F~W~if~~$l' 

!3 ib9'il1:n-~, * 9 o 

The BA7212S is a VTR record/replay amplifier, corres

ponding to 2 heads, which consists of preamplifier by 
2, chromatic output amplifier, FM output amplifier (in
clu. AGC circuit), Y-C mixer, constant current drive 
REC amplifier, channel select switch, record/replay 
select switch, etc. 1 chip of the BA7212S can constitule 
the signal system circuit of the head unit. 

·~-lit 
1) RECr/:1, :f1J 7'/:1, AGC@~~c. "·:; F$~ 

f§~-191~ f 1 7 ·:;:ti:~~. -tz ·:; I- ~1MW11:;1:lifU 

l' di) .Q 0 

2) :1 1J 7' /:11;J:i!f.A:1J~I, ilf*1BiHVN1N=0.4µV,ms) l' 

~ IJ, :t•J 7' / :1, REC7' / :1 t B ~*F:l5£ l' ~ .Q (:1 

IJ 7' / :1tiGt=2dB (10MHz/1 MHz), REC 7 / :1 a lu 

=-3dB (8MHz/100kHz)o 

3) REC7'/:11;J:~~~W:1J1.iitl'~.Qt.:~, ~jiij~i}Jt: 

~.Q~cU~~~1t:lf1i'~ <, ii*~au~~1;1:30mAp-p 

c*~~'o 

4) chW~iSW, ~[!jj/¥J~W~iSW~ilo 

5) l:::"-.:f / ?'7' / :1~-=fl;:~ IJ, 9~$°t' t:0 -?'fi f~;E: 

l'~.Qo 

6):,.. .:z. IJ /?DIP22pin~1N~!l.H·:;-7-V"0 

e ~Jf~-:t")i!i!J/Dimensions (Unit : mm) 

~~M 
~]~ 
~-----," _]~ ~~ 

M 03 

IHJ-~0.5~±~0 ,... i ·J-.....-

~~~6 
1.778±0.3 

-
17.78±0.3 

•Features 

1) Signal circuit in the head unit, e.g., REC amplifier, 
AGC circuit are contained in 1 chip, realizing small 
set of VTR. 

2) Low-input capacity and low-noise preamplifier 
(VN1N=0.41-1Vrms). Wide-band preamplifier and REC 
amplifier (preamplifier b.Gt = 2dB (10MHz/1 MHz), 
REC amplifier alu. =-3dB (8MHz/100kHz). 

3) Constant-current type output REC amplifier pro
vides the maximum recording current as large as 30 
mAp-p with small fluctuation of the recording cur
rent upon load variation. 

4) Built-in channel select switch and record/replay 
select switch. 

5) Peaking amplifier terminal allows to set peak value 
externally. 

6) A small package of shrink DIP 22 pin. 

•JD~ 

VTR 
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VTRJll IC/ICs for VTR Applications BA7.212S 

• :ta·:;~~ 17/'f7 AAlU'litilfH~J/Block Diagram and Application Example 

CHROMA 
OL!T 

REC 
MIN 

• tlUUllfl=•i*/Recommended Operating Conditions (Ta=25't) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

lbf'li'.IU~tEE~lll (M~) Vee 4.5 5.0 5.5 v 17pin 

ib1'1i•intEEClll1 (a2il) Vee 11.5 12.0 12.5 v 16pin 

1482 ftDNfn 



VTRJtl IC/ICs for VTR Applications BA7212S 

• 11~1'.19~ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=5V(j!J~~). 12V(~ai~)) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

•f~~ll(j-illf lap 11 18 26 mA -

•1H1Jm Gv 50 55 60 dB l1N=0.3mVp-p, 100kHz, ch1, ch2 

'7 CJ"""' 7';., / :&::k !±l 1J v «Jv Ve 1.2 1.5 - Vp-p -
AGCl±l1J~t/il v"''Jv VAGe 135 180 225 mVp-p -

*1J12P!i!\ill /1VAGe - 1 3 dB V1N=0.15-0.6mVp-p, 4MHz 

AGCp.jj)J!i:#IHi¥11 AGr -2 2 4.5 dB 
V1N=0.3mVp-p, 10MHz/1MHz 

ch1,ch2 

'/CJ.A 1--'7 CT - -40 -33 dB 4MHz 

J...1J:f!UUft~ VNIN - 0.4 1.0 1.1Vrms -

''<I F. SW.Av ·;t ::.- =i Jv F VTH 1.5 2 2.5 v 2pin 

jg)lft•illf leeR - 41 - mA IL =0-30mAp- p 

:iN::kl±l:hCillf ILM 30 - - mAp-p -

acil'!lillf 2 ~x~ 02 - -36 - dB IL=30mAp-p, 4MHz 

:<Elltillf~ Foi~i¥11 AIL - 1 2.5 mAp-p IL =30mAp-p, 4MHz, 8.2-151.1H 

i.UNJll~ IM - -43 -38 dB 4MHz±629kHz 

~cillitillfp.j]il!i::mtt Alu -4.5 -3 1 dB IL =10mAp-p, 8MHz/100kHz 

ii : BA7212Si;tBA7252SO)~ilUllil•i1UtEE'lt 12VMR>I: l,,fo 'b0:>1', I::'/ :l /H'T-:7"J~1'T' &aU•i.!i!tEE11'9VO)tl'ftliBA7252S'lt. 12VO:>:t,l!'fti;tBA7212S 
'It ;:'.~)lj( fo~L' 
:Ho, PB, RECO:>WllU 'It. PB-Vee. REC-Vee1'rr-:,.r t:l1J:l'T0:>1', iiliiVcc'lt llilllill:Hi (0.5VPJJ:) l:T 9;:: t lit:lilflt < tC: ~ L', 

"- ·;t Ftt 1f~ :g ft·y'r-"/ ~cilfflt~ jij~Jll-~ 

BA7212S :;, 1 IJ ;., '7 DIP22Pin 12V 5V 
2 "-'Y F 

BA7252S :;, 1 IJ ;., '7 DIP22Pin 9V 5V 

3"-·;t F BA7253S :;, 1 IJ ;., '7 DIP22Pin 12V 5V 

BA7254S :;, 1 IJ ;., '7 DIP32Pin 12V 5V 

4"-";F BA7244BS './ .:i. 1J;., '7 DIP32pin 9V 5V 

BA7244S :;, .:i. IJ / '7 DIP32pin 12V 5V 
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VTRJij lC/ICs for VTR Applications BA7252S 

BA7252S ~~~~~~~¥*~~~~/~~?~~ 
Switchless Video Signal Playback/Record 
Amplifier 

BA7252Sli, VTRffl~2U/f!lj:_J7/7'C'To 2"-·:1 ~l:M 

lit~, HEAD7'/7'X 2, ?CJ'1':±l1.JJ"//, FM :±lt.JJ" 

// (AGC @l~i-@;"t;), Y-C ~:\'--If, '.iE~mUUb REC 

J"//, 7-t- /*Ji-W:tl.A 1·:17-~lf~cU/f!lj:_.A 1 ·:17-

i 1 T '/ 7'1:~~ ~ t.:i: ./ :..- IJ '/? IC C'T 0 

BA7252S is a video signal playback/record amplifier, 
adaptive to 2 heads while incorporating 2 headampli
fiers, chroma output amplifer, FM output amplifier (in
cluding AGC circuit), Y-C mixer constantcurrent drive 
PEC amplifier, channel select switch and record play
back switch, in 1 chip as a monolithic IC. 

•Mft 
1) REC 7'//, PRE J"//, AGC@l~{i:-t'., "-'Y ~$ 

O)f~i5-*@l~i 1 7 ·:1 /l:idtl~. i! ·y !-0)1NIHtl:::ti 

*'l '"(:' .ti .Q 0 

2) PRE 7'//lif~.A1J~I, flif$it (VN1N=0.4µ 

Vrms) C'ili>IJ, PREJ"/7', REC7'//ctJ.1;;;m;~ 

'"(:'.ti .Q 0 

3)~E7'//~'.lE~•:±l1J~~C'd!>.Q~~. ~--ti~ 
J: .Q~CJU~••11::tf1''{i:-(' ~::k~cU~•1;1: 30mVp-p 

C::k~~\o 

4) 7-t-/*~W:tl.A17'J-, ~U/f!lj:_-IJ.J:tl.A17'J-~ 

Jlo 
5) ~-:\'-/17'//~~~J:~. *$C'~-?iB'.lEC' 

~ .Qo 

6) :.,. .:i. 1J /? DIP22pin 0)1]\!!!.l.H •y -T-V 0 

•m~ 
VTR 

• Application 

VTR 

•*ff~"tj"~~/Dimension (Unit: mm) 

R1.2 I 19.4±0.3 I 

\~ 
~l! 

•Features 
1 ) Advantageous to make your set smaller as signal 

system circuits in the head unit, e.g. REC amplifier, 
preamplifier and AGC circuit are integrated in 1 
chip. 

2) The PRE amplifier has low input capacity and noise 
level (VN1N=O. 4 µVrms), while both preamplifier and 
REC amplifier having broad bands. 

3) The REC amplifier is based on a constant-current 
output system which can suppress to a minimum the 
fluctuation of recording current due to load variation. 
The maximum recording current is as large as 

30mVP-P· 
4) Channel select switch and record/playback select 

switch are built in. 
5) Peak value is settable externally by means of peak

ing amplifier terminal. 
6) Package is as small as shrink DIP 22 pin. 
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VTRffl IC/ICs for VTR Applications BA7252S 

• ll@!M:ll:*:~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~~~ll: Vee 10 v 
ff~tJI~ pd 1100* mW 

th11'i.llli!IBI Topr -20-+10 ·c 
1¥#i.llli!IBI Tstg -55-+125 ·c 

e m~llJfl:*#/Recommended Operating Conditions 

Parameter Symbol Min. Typ. Max. Unit Conditions 

th11' .. ~ .. ll:~IBI (j!j:~) Vee(P) 4.5 5.0 5.5 v 17pin 

th11''il!:i.!l!'llll:~IBI <~au l Vee(R) 8.5 9.0 9.5 v 16pin 

• lt~rr..J~ti/Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vee = SV(PB), 9V(REC) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

~f~~~~lilf lap 11 18 26 mA -

~Jl:flJUJ Gv 50 55 60 dB V1N = 0.3mVp-p, 100kHz, ehl, eh2 

7- -\"' :.-* 11-r .. m~~fi A Gv -3 0 3 dB Gv1-Gv2 

7 [J"'l'J' /:1fi*t±l1J '-'""'" Ve 1.2 1.5 - Vp-p -

AGC t±l1Jiltiilv«Jv VAGe 135 180 225 mVp-p -

AGCftil]fBl]!l\\\Jl A VAGC - 1 3 dB V1N = 0.15 - 0.6mVp-p, 4MHz 

AGC li!ililttt~iitt A Gt -2 2 4.5 dB V1N = 0.3mVp-p, 10MHz/1 MHz, ehl, ch2 

7CJA 1--7 CT - -40 -33 dB 4MHz 

.A.1J:ftlUl~ VNIN - 0.4 1.0 11Vrms -

HEAD· SW Av ·y ~ 3 JI- f:" VTH 1.5 2 2.5 v 2pin 

PB SW ON t!.l;:tn rps - 5 10 Q 

liili&~lilf lecR 28 38 55 mA -

fi*t±l1ltlilf ILM 30 - - mAp-p -

~i!Utlilf 2~x~ D2 - -37 -33 dB IL= 30mAp-p,4MHz 

'.IE'il!:lilf~foli~tt A IL - 1 2.5 mAp-p I= 30mAp-p, 8.2 - 1511 H 

iR~ID.'l~ IM - -46 -38 dB 4MHz ± 629kHz 

~i!Utlilfli!ililttt~iitt Alu -4.5 -3 +1 dB IL= 10mA, 8MHz/100kHz 

REC SW ON t!.l;:tn rREC - 10 15 Q 

* IC ~ll61' PB-Vee I: REC-Vee.I: IJ Head SW <l)~•J!t!i. f [, T to IJ :I: To Z. nJ: IJ PB-Vee I: REC-Vee f llilll;\'1: Hi (0.5V l'.lJ:) 1:-t ~;:I: lifol@lt < 
f.':0 '5 ~'o 
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VTRJfl IC/ICs for VTR Applications 

• :1C ·;; ?Jg)AlV:liCHfl-91]/Block Diagram and Application Example 

1486 

Chroma 
out 

BA7252S 

RDHID 

BA7252S 

PB Vee 

PB FM 
----.--OUT 



VTR in IC/ICs for VTR Applications BA7253S 

BA7253S ~~y~~~e~*•~~~/~~7~~ 
Switchless Video signal PB/REC Amplifier 

BA7253St.t, VTRffl~c&/filj: 7' / :t"t', 3 "·;; t·:'!:Mlit 

[.,, '\.·;; 1'7/:1X3, 7D'<'i±l:1J7'/:1, FMl±J:1J7'/ 

:1 (AGC@~i~t;), Y- C ~.:\'-if, ~iimeli!li.JREC7'/ 

:1, ~W~i~~77, E&!fll1:W~i~~771Jc~ 

S•1!1i;X~;ft"t.t51J, 17·;;:1"t'-"·;; 1''$0)i8{5-*dEl~H1!1 

i;X"t'~ :l:"t o 

FMlfl:fJ t.iAGC{I:; ~;ft -r ,t) IJ' REC7';..... :tt.t~~mel±l:1Jn 

:<tO) t.: IJf.)~J.JW~r.J~fb,:M t., -rt, ~~ 1_, t.: l±l :1J ii~~ s n 
*"to 
An~~. l±l:tJ~~~tn~n?o"'m~mtFMm~m 

0)2-::>it-::in'*TO)"t', t·;; t-0)1EJ~mi;X:1J~g~1:tJ-

1J *To 

~~~~~E&ffltfll1offl0)2~~W®ij, ~O)~~O)W 

~i~J:ijE8~-Ftf!l1:~-FO)W~ii~fiJ~~ft 

~'*To 

The BA7253S is a VTR record/replay amplifier, corres
ponding to 3 heads, which consists of preamplifier by 
3, chromatic output amplifier, FM output amplifier (in
clu. AGC circuit), Y-C mixer, constant current drive 
REC amplifier, channel s.elect switch, record/replay 
select switch, etc. 1 ~hip of the BA7253S can constitute 
the signal system circuit of the head unit. 

• !M':& 
1 ) 3" "1 l''Mlito 

2) REC7'/:1, '\.·;; 1"7'/:1, AGC@~tJc, '\.·;; 1"$0) 

i8~*1Bl~i 1 7 ·;; :t':~d.>, t ·;; t-0)1j1~{l:;t:::f'jf1j 

"t'®.Qo 

3)-" ·;; 1'7 /:1t.i1!tA:1JgI, 1it•-& (VN1N=0.4 µVrms) 

"t'®ij, fll1:*, E&*tt$~~"t'®.Q(fll1:*: 

/lG1=2dB (10MHz/1MHz), ~c•*: ll ILF=-3d8 

(8MHz/1 OOkHz) 0 

4) REC7'/:1'.t~~mel±l:1Jn:<t-z'®.Qt.:/Jf), ~f,if~f}J': 

J: .Q ~a a~ me~ 11:: :IJ~ :1-' tJ < , i« *~a a~ me l±l 11 t.t 

30mAp-pt*~~'o 

5)chW~iSW, ~c8/f!l1:W~iSWl*J~(PB Vee, 

REC Vcct:)lfb)o 

6)~-~/~7'/:t~~~J:ij, *•"t'~-7~1-~ 

"t'~.Qo 

7 ) )I .:i ') ;..... 7 DIP22pin0)1j1~1 \' ·;; 'T- :,i 0 

• *fll't~~/Dimensions (Unit : mm) 

•Features 
1 ) Applicable to 3 heads. 
2) Signal circuits in the head unit, e.g., REC amplifier, 

AGC circuit are contained in 1 chip, realizing small 
set of VTR. 

3) Low-input capacity and low-noise head amplifier 

(VNtN = 0.4 µVrms). Wide-band preamplifier and REC 
amplifier (preamplifier fl G1 = 2dB (10MHz/1 MHz). 
REC amplifier ll ILF=-3dB (8MHz/1 OOkHz). 

4) Constant-current type output REC amplifier pro
vides the maximum recording current as large as 30 
mAp-p with small fluctuation of the recording cur
rent upon load variation. 

5) Recording and replaying pins are equipped in the 
power supply terminal for automatic switching be
tween recording mode and replay mode (interlock
ed with PB Vee, REC Vee). 

6) Peaking amplifier terminal allows to set peak value 
externally. 

7) A small package of shrink DIP 22 pin. 

•m~ 
VTR 

• Applications 

VTR 
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VTR Jf) IC/ICs for VTR Applications 

• :ia ·;;? 917?7 L.R.~li5J'D91J/ Block Diagram and Application Example 

ch2 

H-OH2 
~-OH3 

11.;0H1 

BA7253S 

• :li~llJfF;\{tl:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

tif'F.iliUll.H~il (jij'£) Vee 4.5 5.0 5.5 v 16pin 

tif'F•iium:.aoo <~ajj) Vee 11.5 12 12.5 v 15pin 

1488 ftDHfR 
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VTR JD IC/ICs for VTR Applications BA7253S 

• 11~rr.J!Mt!t/Electrical Characteristics (Unless otherwise noted, Ta=25t, Vcc=SV(:pj:~~), 12V(Eii~)) 

Parameter 

~f~~lti'Clllf 

'Cf:EflH~ 

'J a -Y7' :.-:til*lfltl v-"'Jv 

AGClfltJ:llRtiii v-""Jv 

ftllJOOm\i!l 

AGClli.lil.lilk~tt 

'J[J_A t--'J 

.AtJ~lU1Ui 

'\.•:; F·SW.Av·:;:/,=iJvl"1 

" ·:; I" • SW .A v ·:; :/ =i Jv ~· 2 

llil~ililllf 

~*~cil'il!:lllflfltJ 

~cil'il!:lllf 2,~.ifi: 

'.ittilllfjjtil!i'~tt 

iR~~.ifi: 

~cil'il!:lllflli.I il.lilk~tt 

e SW::J / I- 0-JLdJ ~ •;t 7 

• "·;t !"-SW (1pin) 

ch1 L 0-1.ov 

ch3 M 2.0-3.0V 

ch2 H 4.0V-Vee 

• REC/PBtJ):fl;t 

Symbol Min. 

lop 15 

Gv 49 

Ve 1.3 

VAGe 130 

AVAGe -1.0 

fl.Gt -2 

CT -

VNIN -

VTH1 1.0 

VTH2 3.0 

leeR 34 

ILM 30 

D2 -

AIL -
IM -
AILI -5 

ICl*J$C'REC Vee (15pin), PB Vee (16pin) l:)IJ}J [., 

Zs f) ;!: 9 0 Z. tLJ:: f), REC VeeC: PB Vee(J)~l!;jHi 

(0.5 V Q[_t)I: Z (]) ;:'. {fffl lisi@lt < t.: ~ ~ 'o 

Typ. 

24 

55 

1.5 

180 

1 

2 

-40 

0.4 

1.5 

3.5 

43 

-

-36 

1 

-43 

-3 

naNrn 

Max. Unit Conditions 

30 mA -

62 dB l1N=0.3mVp. p, 100kHz, ch1 -3 

- Vp-p -
250 mVp-p -

3.0 dB V1N=0.15-0.6mVp-p, 4MHz 

V1N=0.3mVp-p, 1 OMHz/1 MHz, 

4.0 dB ch1-3 "·:; 1"7' / :11N-+AGC7' / :1 
OUT 

-33 dB 4MHz 

1.2 µV,ms ch1-3 

2.0 v 1pin, ch1 : 0-1.ov 

4.0 v ch3: 2.0-3.0V, ch2: 4.0V-Vee 

54 mA IL =0-30mAp-p 

- mAp-p -

- dB IL =30mAp-p, 4MHz 

3 mAp-p IL=30mAp-p, 4MHz, 8.2-15µH 

-35 dB 4MHz±629kHz 

1.5 dB IL =10mA, 8MHz/100kHz 
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VTRlll IC/ICs for VTR Appfications BA7254S 

BA7254S A 1' ·:17- v A t:'7'1"'Fa~PJ~/lc87 /-:/ 
Switchless Video Signal PB/REC Amplifier 

BA7254Sl:J:, VTRfflacjj/:ilj:~ 7 //1'' 4 "·:; 1q:Mi;t 

~. "~~7//X4, 'JDVW:;IJ7/~ FMW:1J7/ 

/ (AGCIBlnt~tl), I/-"'D-/~jJ1l(81Jl&, Y- C ~ ::f 

-tt, :iE:t)lif!IDJJREC7//, chW•xA.1 ·:;7, acjj/jij 

~W-XA. 1·:;7-t.U:'.tJ> s•.sX ~ n Z .t:>•J, 1 T ·:; /1,' 

"·:; ~f!BO)Fa"·~·~l!!ifl181ll&I •.sX 1' \! * 9 o 

FMW:hl:J:AGC{I:;~ n Z .t:> IJ' REC7//l:J::iE:'li)JlfW:1J1.7 

~O)f.: iltJ0)9~f!Bjlf,li~llJ1:~4" ~ Z =&, ~:iE: ~ t.:W:htJ""~ e. 
tl.*"to 

.A:h~ili-=f, W:h~iH·l:J:-ttl.-ftl.'J ovfg~ffl t FMfg~ffl 

0) 2? It? n' * 90)1.', -!! ·:; i--0)181Jl&~.s.1Gt.J""3~1:t.;: 

IJ *"to 

tilYl!iT-l:taajjm tM~fflO) 2 YiliT-t.J""ct> •J, ;:.0)-.i.IO)W 

:1tx1:J:: •Hajj.:c- ~ tM~.:c- l''O)W•xt E111J~1:fi" 

'-'*"to 

The BA7254S is a VTR record/replay amplifier, corres
ponding to 4 heads, which consists of preamplifier by 
4, chromatic output amplifier, FM output amplifier (in
clu. AGC circuit), envelope detecting circuit, Y-C mix
er, constant current drive REC amplifier, channel select 
switch, record/replay select switch, etc. 1 chip of the 
BA7254S can constitute the signal system circuit of 
the head unit. 

• 4'fi: 
1 l 4 "·:1 ~Mlito 
2) REC7/:1, '\.·:; ~7//, AGC181ll&, I/-"'D-/ 

~5l1l181Mt.i: ~, "·:; ~f!BO)fg~~JllBIMI 1 7 ·:;:ti: 
~ilt), -!! •y 1'-0)1j\l\l.{l:;l:~flJ1,'N>?Jo 

3) '\. ·:; ~7 / :fl:J:'f!i.A:1J%1\!ll:, ift*f£'11f (VN1N=0.4 µV,ms) 

1.'N>ij, iii~•. ~jj•tt$~~1'•?J(jij~·= 

dG1=2dB (10MHz/1MHz), acjj•: dlu=-3dB 

(8MHz/1 OOkHz)0 

4) REC7/:fl:t:iE:•)JlfW:1J1.7~1'.t>?it.:ili'J, jlf,lj~i!JI: 

J:: ?i ~ajjt)llf1£11:: t.J"" :'.!-' t.;: < , ~:::kaajj~)llf w :1J 1:t3o 

mAP-Pt:::k\!l.'o 

5) chW:ltxSW, acjj/jij~ij]:ltxSW (PB Vee, REC 

Vccl:~i}J) l*lilo 

6)E-::f/~7//~T-~J::ij, ~f!Bl'E-'J~l~:iE: 

1,'\!?Jo 

7) ~ 1 ') / 'J DIP32pin0)1j,l!l.H ·:; 'r- ~ 0 

• *~'1">.i181/Dimensions (Unit : mm) 

~ !tldt 
111.4±0.5 I 

•Features 
1) Applicable to 4 heads. 
2) Signal circuits in the head unit, e.g., REC amplifier, 

head amplifier, AGC circuit and envelope detecting 
.. circuit are contained in 1 chip, realizing small set of 
VTR. 

3) Low-input capacity and low-noise head amplifier 
(VN1N=0.411Vrms). Wide-band preamplifier and REC 
amplifier (preamplifier AGt = 2dB (10MHz/1MHz), 
REC amplifier AILt=-3dB (8MHz/100kHz). 

4) Constant-current type output REC amplifier pro
vides the maximum recording current as large as 30 
mAp-p with small fluctuation of the recording cur
rent upon load variation. 

5) Recording and replaying pins are equipped in the 
power supply terminal for automatic switching be
tween recording mode and replay mode (interlock
ed with PB Vee. REC Vee). 

6) Peaking amplifier terminal allows to set peak value 
externally. 

7) A small package of shrink DIP 32 pin. 

•Jftlt 
VTR 

• Application 

VTR 
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VTRJJI IC/ICs for VTR Applications 

• :ia ':I? 9' 17'77 .L..."&.U'JitJJlf§lJ/Block Diagram and Application Example 

H.SW 

HA SW 

L, 100µH C, 680pF 
~1---~~~-

L, lOµH C, 120pF 

~1---R"', "'15"'0-n--, 

RDNrn 

BA7254S 

Y(FM)OUT 

CHROMA 
OUT 

Vee 
c,, 5V 
47µF 

COMP 
OUT 

v 
T 
R 

COMP ffl 
OFF 

I Vee 
12V 

o Y-IN 
i::· 
7 
~ 

C-IN 1~ 
~ 
~ 
!! 

+ c,, 
1µF 
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VTRm f C/ICs for VTR A.pplications BA7254S 

• fft'l.@11Jfl;;1/e.pt:/Recommended Operating Conditions (Ta=25.C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

t1Ji1'~~~1I:~l!I (j!!j:~.) Vee 4.5 5.0 5.5 v 28pin 

IM'i'~~~ll:~l!I (~2U) Vee 11.5 12 12.5 v 23pin 

• tl;~IY-.J~t!/Electrical Characteristics (Unless otherwise noted, Ta=25t:, Vcc=SV(j!J~*), 12V(~&*)) 

Parameter 

~i~~~~mt 

iill:it1Jm 

-7 a'7J7 :.--7'~*i::l:l:t.1 v'''1V 

AGCl::l:l :t.J:ti~ vA\"Jv 

lfi!JflllJ!ii\iJJ 

AGCf.'liiBitt~tt 

-7a.Al---7 

.A:t.Jl~Uf:l.tft 

:::i :.-- i- a - JL-jif- .A v ·;; ~ 3 Jv F 

:::i :.-- i- a - JL-jif- ;i, v ·;; ~ 3 Jv I'" 

Env. Comp. i::l:J:t.J~ll: 

PB SW ON:t!t#C 

lfili!fimt 

iii*~2U~mti::l:l :t.J 

~2U~mt 2 ;.~j[ 

JE~mt1l f.j~'fi 

)~~~j[ 

~2Utmtf.'lliBitt~tt 

EP/SPe.J:l!U7-v·;1 ~3Jv I'" 

REC SW ONf.!Hi'L 

e :J / t- Cl-JllilliilTD$h? 

(1)M~~Q)A,·y i-·~:fl~ 

14pin 3pin "., I'" 

H ch4 
H 

L ch3 

H ch1 
L 

L ch2 

1492 

Symbol Min. 

lap 23 

Gv 49 

Ve 1.3 

VAG~ 130 

AVAGe -1 

AG1 -2.0 

CT -

VNIN -

Vrn1 2.0 

VTH2 0.8 

Vott 4.3 

rps -

leeR 30 

ILM 30 

02 -
AIL -

IM -

Alu -5 

VTH3 0.8 

rREe -

Typ. Max. Unit Conditions 

34 44 mA -

55 62 dB V1N=0.3mVp.p, 100kHz, ch1-4 

1.5 - Vp.p -

180 220 mVp.p -

1 3 dB ViN=0.15-0.6mVp.p, 4MHz 

V1N=0.3mVp-p, 10MHz/1 MHz, 

2 4.0 dB ch1-4 A..·:; l'"J7/7'1N-+AGCJ7/7' 

OUT 

-40 -33 dB 4MHz 

0.4 1.2 µVrms ch1-4 

2.5 3.0 v 3, 14pin 

1.3 1.8 v 24pin 

- - v 27pin 

5 10 Q -

47 60 mA IL =0-30mAp. p 

- - mAp-p -

-37 -33 dB IL=30mAp.p, 4MHz 

1 3 mAp.p IL =30mAp- p, 4M Hz, 8.2 - 15 µ H 

-43 -35 dB 4MHz±629kHz 

-3 1.5 dB 
8MHz/100kHz 

OdB=10mAp.p, at 100kHz 

1.3 1.8 v 24pin 

10 15 Q -

RDHm 



VTRIR IC/ICs for VTR Applications 

23pin 24pin =t: - ~· 

H H EP=t:- I" (ch3, ch4) 

(REC) L SP=t:- I" (ch1, ch2) 

L H I //'\a -/~iJt L, IJ:~ 'o "H"l±l:tJ t 1J: .Qo 

(PB) L I //'\·a -/~iJt=t:- f" 

27pin 

H ch1 :I: t.:t;J:ch20)1±J:tJ >ch3:1: t.: t;J:ch40)1±J:tJ 

L ch1 :I: t.:t;J:ch20)1±J:tJ<ch3:1: t.:t;J:ch40)1±J:tJ 

ch3 

naNrn 

BA7254S 

ch4 

1493 
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VTR Jft IC/ICs for VTR Applications BA7244BS 

BA7244BS .A 1' '/ 7 v .A t:"7:tm~ili~/IC&J7 /1' 
Switchless Video Signal Playback/ 
Record Amplifier 

BA7244BS u, VTR macU/M~ 7' //l!t" 0 4 "") 1q;: 

~cflit~, HEAD7'//X4, ?1J~l:l:l1J7'//, FMl:l:l:h 

J1// (AGC 181l!&f~t;), I/A(IJ-/~jJi18Ji3, Y-C 

~~'It, :iE:tlillfl!Hb REC 7'//, 7--t/*Jvt;/J:tl;{.A-f 

·:17-:&tfaC!U/M~t;/JtiU A -f ·:17- f 1 7- ·;1 /t;:~'-ft ~ t.: 

"'E / 1) './ ·;1? IC l!T o 

BA7244BS is a VTR record/playback amplifer. Adap
tive to 4 heads, this monolithic IC integrates in one 
chip 4 HEAD amplifiers.chroma output amplifier, FM 
output amplifier (including AGC circuit), envelope de
tection circuit, Y-C mixer, constant-current drive REC 
amplifier,channel select switch and record/playback 
select switch. 

•M:& 
1 l 4 "·:1 l"MliD 
2) REC 7'//, HEAD J1//, AGC 1811!&, I/A(IJ

/~jJt@l!&t.i: t'.' "';I 1"$0)f~~~Jl1811!& f 1 7- ';I/ 

t;:ilJcVJ, -\! ';/ !-0)1j\1!!11:t;:;fif1J7!c"i.Qo 

3) HEAD J1//U1ft.A.1J3I, Ui!f (VNIN = 0.4 

µVrmsl 7!.-ilJ, M~*• ~[!jj*C:t,$;m;:l§t7!c"i9o 

4) REC 7'//t;J:, :iE:itillfl:l:l:h1Ji.t7!.-i9t.:cV.>, lit7ii:iiU.IJ 
t: J: 9 ~C!jj~illf~1ttf1"t.i: <, ft*~C!S~illfl:l:l:h t;J: 

30mAp-pC*~"'o 

5) 7- 1' / *Jvt;/J:tlA -( ·;17-, ~[!jj/iij~t;/J:tlA -( ·;17-

(PB Vee, REC Vee t;:;tllJ) i;l;JJ&o 

6) l::"-~:..-1"-P//~MH·t:J:•J, 9i-llll7!1::"-?1lf~:IE: 

7!~.Qo 

7) './ .:1.'J /? DIP32pin 0)1]\!,~!Vt·:1'r-~0 

•m~ 

VTR 

• Application 

VTR 

• *m-tli~/Dimensions (Unit : mm) 

28+0.5 

. 132 -··' 171 

~ [[~::::::::::~] 
16 

•Features 

1 ) Adaptive to 4 heads 

~ ~ 
111.4±0.5 I 

2) Advantageous to make your set smaller with this IC 
which contains in one chip the REC amplifier.HEAD 
amplifier,AGC circuit,envelope detection circuit and 
other signal processing circuits in the head unit. 

3) The HEAD amplifier has a broad band for both re
playing and recording thanks to lower input capacity 
and low noise (VN1N=0.4 µVrmsl. 

4) The REC amplifier takes a constant current output 
system with smaller change of recording current 
even when load may fluctuate. The maximum re
cording current output is as large as 30mAp.p. 

5) A ·channel select switch, recording/replaying select 
switch (interlocked with PB Vee and REC Vee) are 
incorporated. 

6) Peak value is settable externally with the picking 
amplifier terminal. 

7) Small package of shrink DIP32pins 
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VTR 1H IC/ICs for VTR Applications BA7244BS 

• ll@!Mll:;*;:~*&/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

1i~'ltE£ Vee 7V( PRE)I11V(REC) v 
[-f'.gm;i;: pd 1370* mW 

ibi'l'~JU'BllD Topr -20-+70 ·c 

f~ff:~JU'BOO Tstg -55-+150 ·c 

e m~lllfl:*f!io/Recommended Operating Conditions 

Parameter Symbol Min. Typ. Max. Unit Conditions 

ibi1'llUii•E£iBl!ll (:jij~) Vcc(P) 4.5 5.0 5.5 v 28pin 

tbi'l''i!Uiilii:EEiBl!ll (aClUl Vcc(R) 8.5 9 9.5 v 23pin 

• 11~1'19~1'!/Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vee = SV(PB) 9V(REC) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

lf.1~.Ji}~'il!:mt lop 23 34 44 mA 

'il!:EEfiJ~~ Gv 49 57 62 dB V1N = 0.3mVp-p, 100kHz, ch1 - 4 

7 [J v7'/:1~:ki±l1J v-"Jv Ve 1.3 1.5 - Vp-p 

AGC i±l tJ tilf'i v -"'"Jv VAGC 130 180 220 mVp-p 

AGC lfjljf31]~Jt A VAGC -1 1 3 dB V1N = 0.15 - 0.6mVp-p, 4MHz 

AGC ~i!UX~~tt A Gt -2.0 +2 4.0 dB V1N = 0.3mVp-p10MHz/1 MHz ch1 - 4 
HEAD Amp IN~ AGC Amp OUT 

7[J7. l--7 CT - -40 -33 dB 4MHz 

.Ati:lllnt.g VNIN - 0.4 1.2 µ Vrms ch1 -4 

:::i;., f. [J-Jvililii'-7. v ·;i:,. =i Jv F VTH1 2.0 2.5 3.0 v 3, 14pin 

:::i;., t- [J -Jt-ililff 7. i..- ·;1 :,. =i Jv F VTH2 0.8 1.3 1.8 v 24pin 

Env. Comp. i±l 1J"<IE£ VoH 4.3 - - v 27pin 

PB SWONf!m rps - 5 10 Q 

ll!lim'ltmt lccR 45 55 67 mA 

~:k~cU'ili:mt:±l tJ ILM 30 - - mAp-p 

~cU'ili:mt 2'X~ D2 - -37 -33 dB IL= 30mAp-p, 4MHz 

:iE:"<lmt~foM~tt A IL - 1 3 mAp-p IL= 30mAp-p, 4MHz, 8.2 - 15 µ H 

ift~~f,l< IM - -43 - 35 dB 4MHz ± 629kHz 

~ClU1imt~i1.UJr:~~tt Alu -5 -3 1.5 dB 8MHz/100kHz 
OdB = 10mAp-p, at 100kHz 

EP/SP tn:ll7. v ·;i :,. =i Jv F VTH3 0.8 1.3 1.8 v 24pin 

REC SW ON 1!m rREC - 10 15 Q 

RDNrn 1495 
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VTR Ill IC/ICs for VTR Applications 

• ::J;... ,.. c -Jl-j/j;T· [J $i ';I ? 

(1) N1:.~0)" "/ "~* 
14pin 3pln HEAD 

H CH4 
H 

L CH3 

H CH1 
L 

L CH2 

(2) I/""'Cl-:1::J//~v-51 ON-OFF~**EP/SP 

~-YlliT- (24pin) 

23pln 24 "E- I' 

H H EP "E- I' (REC Amp 16pin l±l:tJ) 

(REC) L SP 'E- I' (REC Amp 18pin l±l:tJ) 

L H I;..."'CJ-:1~i8i:L,f.n'o "H"l±l:htt.J>~o 

(PB) L I;...r{CJ-:f~iBi:'E-1' 

BA7244BS 

27pin 

H CH1 .il.'1 CH20)1±1:1J> CH3.il.l;t CH4<Ptf:i:1J 

L CH1 .il.'1 CH2 O)l:f:l:tJ< CH3 .il.'1 CH4 O)l:f:l:tJ 

CH CH1 CH2 CH3 CH4 

PRE AMP PRE AMP 1 PRE AMP 2 PRE AMP 3 PRE AMP 4 

• 7 C ·:1 ? 1f 1"7" ~ 7 .L..AHJ'litiJl'H~l/Block Diagram and Application Example 

-
Y (FM) OUT a: 

1496 
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VTR III IC/ICs for VTR Applications BA7274S 

BA7274S A~~TVAe7~m~M~/E87// 
Switchless Video Signal Playback I Record 
Amplifier 

BA7274S l;l:, VTR ffl~ClU/ili~J7 //"C'T o 4 "·:; l'I: 

M~~. HEAD7'/:1X4, ?Cl";/'t:f:lj)J7//, FMt:l:l:1J 

7'/7' (AGC !Bll!H:~t>), I/,..,..Cl-/~jm'.l§lli3, :iE:~ 

)llf~Ub REC 7'/7', 7 -v /*J'-~*.A1 ·:;7J.,H!~ClU/ 
~~~*.A1~7117~7'~~~~~~J~~~?IC 

1'To 

BA7274S is a VTR record/playback amplifier. Adaptive 
to 4 heads, this monolithic IC integrates 4 HEAD ampli
fiers, chroma output amplifier, FM output amplifier (in
cluding AGC circuit), envelope detection circuit, con
stant-current drive REC amplifier, channel select 
switch and recording/replaying select switch, in one 
chip. 

•MA 
1) 4 "·:; l'~<J-Jito 

2) REC 7' / /, HEAD J7 / /, AGC !Blli3, I /"Cl -

7'~5m:IBll3t.i: c, "·:; l'fll!O)f~~t&JllBIR&I 1 7 ·:; :1 

1:t;iill.>, -tz ·:; l-0)1M!!1tl:::fifU1'ili>9o 

3) HEAD 7'//l;J:'fltA.:1J3:a, 'flt•i1t (VN1N=0.4µ 

Vrms) ""{'ifi>IJ, ~~~. ~ClU~ct>l1.\;m;~1'ili>9o 

4) REC 7'//U, :iE:~)llft:l:l:1Jn~1'ili>9t.:ill.>, jlf.i~Ub 

1: J: 9 ~Cljjtli)llf~1t1f~ t.i: <' ~*~Cljjtli)llft:l:l :1J u 
30mAp-p c*~'-'o 

5)7-t-/*~~*.A1~7. ~jj/~~~*.A1~7 

(PB Vee, REC Vee 1:)l11J) l*:Jil 
6) l::'-.:\=-/'1°7'/:t~li\ffl:J:•J, 9f.flll1'1::'-?fil~:iE: 

1'~9o 

7) ~ .:i. 1) /? DIP32pin 0)1j\l!l_!'f ·:; 'r- :l 

8) ::t- 1- 1-7·:;.:\=-/'1"Mlit 

•Features 

1 ) Adaptive to 4 heads 
2) This IC is advantageous for making your set smal

ler, by integrating in one chip the REC amplifier, 
head amplifier, AGC circuit, envelop detection cir
cuit, and other signal processing circuits in the head 
unit. 

3) The HEAD amplifier has low input capacity and 
noise level (Vnin = 0.4 µ Vrms). while both replaying 

•91-~-t~l!l/Dimension (Unit: mm) 

2a+o.s 

1~ ~' 1~ 

[ [~::::::::::~] 
16 

and recording_ systems being operable in broad 
range. 

4) The fluctuation of recording current upon load varia
tion is minimized because the REC amplifier is 
operated in constant-current output system, with as 
large recording current output as 30 mAp-p. 

5) Channel select switch and record I playback select 
switch (interlocked with PB Vee, REC Vee) are in
corporated. 

6) Peak value is settable by the peaking amplifier ter
minal. 

7) Package is as small as shrink DIP 32 pin. 
8) Adaptive to auto tracking. 

•m~ 
VTR 

• Application 

VTR 

ftDNIR 1497 
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VTR M l~/ICs for VTR Applications BA7274S 

• l!eM•*~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

ti&ita:: Vee 7 (PRE) 113 (REC) v 

ff~tlt~ pd * 1370 mW 

ibf'fil..U~ll!I Topr -20- +10 ·c 
~ff:il.l.l~ll!I Tstg -55-150 ·c 

• flt~llJfl:*:fll:/Recomrnended Operating Conditions (Ta= 25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

lbf'ft~ta::~l!I (:pj:~) VcC(P) 4.5 5.0 5.5 v 25pin 

lbf'ffli,UIS::~li C iC!U) VCC(R) 11.5 12 12.5 v 21pin 

*PRE, REC 0)-i!-Vcc lj:, 'E- 1"0)-ij)jjl!l:fl.Ell L,n':l:To PRE, REC O)Vcc ~liil!iilt:~PbU'tg t, AMP:lr<t HEAD SW ffliil!iil ON L,*i!>U!lll!IJ"lJIUt 
:l:'t. 21pin, 25pin ~llilllill: Hi l--"\J1' (0.5V P .. t.I:) t:'j'g <:: t lj:lftt't <tot!~'• 

• tlUiUY!J~ti/Electrical Characteristic (Unless otherwise noted, Ta = 25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

(¥i~*l Vee= 5V 

liill&tilll lcc-P 23 34 44 mA -

tS::flj~ CH1 - 4 Gvp 49 57 62 dB V1N = 0.3mVp-p, 100kHz 

?a'l':&*i:ll:hv"J" VoMC 1.3 1.5 - Vp-p 

AGC i:ll :hiiifl 1..-r(JI.- VAGC 130 180 220 mVp-p 

AGCf!ilJUP~Ji f,. VAGC -1.0 1.0 3.0 dB V1N = 0.15-: 0.6mVp-p, 4MHz 

~GC f*i CH1 - 4 Gf1-4 -2.0 2.0 4.0 dB V1N = 0.3mVp-p, 10MHz/1 MHz 

?!JAi--? CT - -40 -33 dB 4MHz· 

.A:h:ftlU1U!t CH1 - 4 VN1-4 - 0.4 1.2 µVrms 

HEAD SW ij)~ I.,~~ 'ii VTH3 2.0 2.5 3.0 v Hi: CH1, 4 Lo: CH2, 3 

HAMP SW tJ.)~ [.,~~'fi VTH14 2.0 2.5 3.0 v Hi: CH3 or4 Lo:1or2 

ENVELOPE .l:l:tti:ll:hiiitri V24 4.3 - - v Hi = CH1 or 2>CH3 or 4 
Lo= CH3 or 4>CH1 or 2 

COMP (ENVE) ij)~[.,~~'fi VTHP2 0.3 1.3 1.8 v Hi: STOP Lo: ENVE OUT 

ENVE~il!i:ll:h 1..-r(JL- SP VENV-S1 1.3 1.6 2.1 v CHROMA OUT= O.OVp-p 

ENVE~)Jil±\:h L.-r(JL- SP VENV-S2 2.6 2.9 3.3 v CHROMA OUT=0.5Vp-p, 4MHz 

ENVE~ilii:ll1Jvr(J1' EP VENV-E1 1.3 1.6 1.9 v CHROMA OUT= O.OVp-p 

ENVE ~ilii:ll:h L.-r(JL- EP VENV-E2 3.4 3.7 4.0 v CHROMA OUT=0.5Vp-p, 4MHz 

PRE SWON ~:f'it R1s, 18 - 5 10 Q 

liili!tilll lcc-R 30 47 65 mA 

:ll*i:ll:htilll IL 30 - - mAp-p 

iiC!U'ililll2~~ DL - -35 -31 dB IL= 30mAp-p, 4MHz 

'.IE•ilfljl f.i*itt f>. IL - 1 3 mA IL= 30mA, 4MHz, 8.2 - 15 µ H 

)gifallj~ Dt - -43 -35 dB 4MHz ± 629kHz 

iiC!Utilll f *¥ Gt -5 -3 1.5 dB IL= 10mA, 8MHz/100kHZ 

EP/SP ij)~ l, ~ ~ "fi VrHR2 0.8 1.3 1.8 v Hi:EP Lo: SP 

REC SW ON tli:f'it Rs, 7, 10, 1~ - 10 15 Q 
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VTR 1R IC/ICs for VTR Applications 

• il.l~IBJIH!l/Test Circuit 

REC CURRENT SENSE 

~ 
0.1~ 

0.1~ 

o.~ 
0.1µ 

REC V cc 0-----{1 
12V 

PRE 
Vcc0--1=::.,,-.,;::------{~iJ-~ 

5V 

AGO OUT u----< 

Fig. 1 

RDNIR 

UNIT. R (OJ 
c [F} 
L [HJ 

BA7274S 
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VTR lfl IC/ICs for VTR Applications 

e :::i / Hl-J!tililiiT· a $i ·;1 ? 
(1) JIJ~!li¥0)~ ';/ ('"-t;JJW-! 

H. AMP SW HEAD SW 
i~HR ~ :tl.9 HEAD 

14pin 3pin 

H CHl (PRE AMP 5pinA.1J) 
L 

L CH2 (PRE AMP 7pinA.1J) 

L CH3 (PRE AMP 10pinA.1J) 
H 

H CH4 (PRE AMP 12pinA.1J) 

(2) EP/SP-l;JJ:jt~I/ 1''"°-:t:J//~L;-:$1- OFF/ON 

wmYilii-T2pin 

REC Vee PRE Vee EP/SP 
t - F 

21pin 25pin 2pin 

H H EP (REC AMP 16pin tf:l;IJ) 
L 

(REC) L SP (REC AMP 17pin tf:j;IJ) 

ENVE. ~iJti±l:tJ 26pin EP 'E- I" 
H 

ENVE. J:t.Xtll:h 24pin ~Ji: "H" 1::(11.> 
L H 

(PB) 
ENVE. ~iJti±l:tJ 26pin SP 'E- I" 

L 
ENVE. JUxi±l:l:J 24pin i!J1t (3) $~ 

COMP. OUT 

24pin 

H CHl or CH2 tf:j;IJ > CH3 or CH4 tf:j;IJ 

L CHl or CH2 tf:l;IJ< CH3 or CH4 tf:j;IJ 

CH CHl CH2 CH3 CH4 

PRE AMP PRE AMP 1 PRE AMP 2 PRE AMP 3 PRE AMP 4 

1::.Vn';l;9o 

1500 ftDHrn 
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VTR!I IC/ICs for VTR Applications BA7230LS 

BA7230LS NTSC "jj~ RGB I/ :::J - 9· 
RGB Encoder tor the NTSC 

BA7230LS !;J:, RGBf~~O)-Y l- 1J? .-::z.@m, ~iiRIDi!@ 

m (iillft.i=~flRIDi!), t:'7'::t A.1J0)1\-7.. H~~!:.:li'ilftll 1., 

t.: if :l':!f -r 1J 7' (3.58MHz) O)~~@m (vcxo), !fll 

-~t~--~0)-~@m, ~7::f).1JtRGB).1J!:.:~ 

.Q~/*V'll--~iW~i.Q •• A1'lT-\7@m•~s 

fMP.lt~ti .. Us•J, RGBf~~. SYNC, BFP (1\-;z. 1-7 

7·:;?/X'Jv.-::Z.), PCP (r.:7.-::Z.11Jt-?7/7'HJt-7..) iA. 

1Jt I.,, NTSC ~/*9·:; H~~itl:ltJ 1.,*9o 

*t.:.-::z.1 ·:;7-rm~t••zW~i.Q;:: t1:.:~ •J7..-H-

1 /*-.-::Z.'tfRJlfgZ9o 

BA7230LS consists of a matrix circ;uit for RGB signals, 
balance modulation circuit (rectangular 2 phase mod
ulation), video input burst signal synchronized subcar
rier (3.58 MHz) oscillating circuit (VCXO), illuminance 
signal and color difference signal mixing circuit, high
speed switcher circuit for selecting video input and 
RGB input composite signals, etc . 

• !tli.Jii: 
1) .-::Z.-H-1/*-;z.'~~HiJIU, 't:'-T::fii!iiil (VIDEO 

IN) t ~/I::" .:z. -11ii!iiil (RGB IN) t iiH~!:.:tl:ltJ 

C'~.Qo 

2) APC@m!:.:~ IJ t:'-T::f ).1JO)J\-;z. H~~t:.:CJ ·:;?I., 

~if7:!f-r~7'C'RGB.~iRfilil9.Q~~. wmi 

!:.: ~ .Q =1' l3U-1J~~flO)i!iLntftJ1, 'o 

3) RGB:&lft:"5'1::f).1Jf~~!;J:, tt1:.:r.:7'.-::Z.1!Jv?7 

/ 7'~ n!fll v«JvtfR11:: 1., -rt 13U-1Jii!iiiltf~~ s ti 
.Q 0 

4) /\- 7 :$irj /Hlv 7.. !:.:~I) t:' 7::ff~~i 5dB """f!f .Q;:: 

t1J"Z~, .-::Z.-H-1/*-.-::Z.'Pi\'O)ii!iiimilffi< l.,-C, 

RGB ).1J0)11f¥&i .~:\"'9 < Z ~ .Qo 

5) :!f -r IJ 7' 1) - ? 1J'' ~ IDiJ ~ Z 70mVp-p (VOUT = 

2Vp-p) J..:l"""f!:.::trrli? tl..Qo 

6) 7'7-CJ 7· RGB ).tJ 1:.:X;J-i;tZ ~ .Q o 

7) LS24pin 0)1M\l.f~·:;?--VZ, 9Ht!tflB~t1;'1J1,'o 

• mit 
TV (:)l:::f:~m:Mlit) 

:!f-r7'7/~.-::Z.7L 

i::· -T::t :1J ;A 7 

•~ff~-t';i~/Dimensions (Unit: mm) 

•Features 

1) Superimpose function allows to output freely video 
image (VIDEO IN) and computer image (RGB IN). 

2) APC circuit modulates RGB signals with subcarrier 
locked to the burst signal of video input. Therefore, 
no switching disturbance occurs in hue. 

3) Both RGB and video input signals are pedestal
clamped and can provide natural image even when 
illuminance level may change. 

4) Video signal can be reduced by 5 dB by half-down 
pulse, with which background screen for superim
pose can be made dark to highlight RGB input in
formation. 

5) Carrier leak Is suppressable at less than 70 mVp-p 
(VouT = 2Vp-p) without requiring adjustment. 

6) Adaptive to analog RGB input. 
7) Small package of LS24pins, with fewer externally 

connected devices. 

• Applications 
TV (adaptive to Teletext) 
Captain system 
Video camera 
Personal computer 

1502 naNm 



VTR1'J IC/ICs for VTR Applications 

• :7' [J ·y ·y ? 1117 1'/ 7 L./Block Diagram 

APC PHASE 
ADJUSTMENT 

AR 

HD 

BURST LEVEL 
ADJUSTMENT 

BFP IN 

1--------t20 VIDEO IN 

~-----------122 HDP IN 

BA7230LS 

I <;; 4.3kll 

90~~68k: 
; 5kOi ~ B 

l _____ -~-
10 11 12 13 14 15 

Fig. 1 

RDNrn 

BA7230LS 
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VTRIR. IC/ICs for VTR Applications BA7230LS 

• ~Mlll::k~~/ Absolute Maximum Ratings (Ta = 25'C) 

Parameter Symbol Limits Unit 

11l:i!UIEE Vee 7.0 v 

ff~m!:I<: pd 500* mW 

tif'Fi.ffillf~llll Topr -20-70 ·c 
f*fl'iliil./f~llll Tstg -5~ - 125 ·c 

• :ll:~ltlfF;'kf-1: /Recommended Operating Conditions 

Parameter Symbol Min. Typ. Max. Unit Conditions 

Vee 4.75 5.0 5.25 v 

e C~~~tt/Electrical Characteristic (Ta = 25'C, Vee = SV) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test 
Circuit 

l!\H~~P;f11l:;M lo - 38 54 mA - Fig.2 

t::-T~t±l:l:Jv"'Jv Vov 1.7 2.2 2.6 Vp-p VIDEO IN= 1Vp-p Fig.2 

1\-7 /f:"J;., v-"'"Jv'.£'.1t GvH -3 -5 -7 dB - Fig.2 

DC ~7-tr·;i" VoF - 50 160 mVp-p RGB-VIDEO rai Fig.2 

"7[J.A "_., CT -40 -46 - dB RGB-VIDEO r.i Fig.2 

RGB A:IJ v.l'\Jv VRGS - - 0.7 Vp-p - Fig.2 

ER-Ev t±I tJ j/A;")v VR-Y 0.3 0.42 0.55 Vp-p VR = 0.7Vp-p, VGs = 0 Fig.2 

Es-Ev t±I tJ v-"'Jv Vs-v 0.2 0.31 0.42 Vp-p Vs= 0.7Vp-p, VRG = 0 Fig.2 

YouT t±l:IJ v'\"Jv Vy 1.0 1.4 1.8 Vp-p VRGB = 0.7Vp-p Fig.2 

Ys .A 1·:.i7-/1';;M;Pifrai To - 60 - ns - Fig.2 

SYNC t±l:IJ v.l'\Jv Vos 0.4 0.65 0.9 Vp-p - Fig.2 

Burst t±l:IJ v-"''Jv Vos 0.25 0.46 0.8 Vp-p RE= 1.8k Q Fig.2 

:::i;., ;r,:; ·:.i t- i:ll tJ v.l'\Jv Vov 1.7 2.2 2.6 Vp-p Y1N = 0.7Vp-p Fig.2 

(R-Y) '.£'.~flH~ GR-Y 9 11 13 dB R-Y1N = 0.3Vp-p Fig.2 

(B-Y) '.£'.~;flH~ Gs-v 9 11 13 dB B-Y1N = 0.2Vp-p Fig.2 

(R-Y) • (B-Y) '.£'.filll;fUf~~ GR-S - - 2 dB .Hc:!t1Jm~ Fig.2 

(R-Y) • (B-Y) ili'.l'lf:iHll::(v t. R -6 - 6 deg - Fig.2 

(R-Y) • Burst ili'.l'lti'IJ~.A'v t. B -6 - 6 deg - Fig.2 

~ "\' IJ y I) - "7 Lsc - 30 70 mVp-p VouT= 2Vp-p Fig.2 

APC ~ -v:.17--v v/:l ICAP ± 100 - - Hz Burst= 0.1Vp-p, 2.8 µ s Fig.2 

~ "\' IJ 7'1:iH~iiJ'.Al'.~ml <t>sc ± 30 ±45 - deg .A-H-1 /;f,-.A'P;f Fig.2 

t::7~1!.ii1U'.ll~tt Iv 4.5 6 - MHz I= 100kHz ':~;f[.,l"-3dB Fig.2 

t::-T~t±l:IJ DG DG - ±3.5 - % VIDEO IN= 1Vp-p Fig.2 

t::7~t±l:IJ DP DP - ± 2.5 - deg VIDEO IN = 1Vp-p Fig.2 

t:: 7~ J..tJ v'\"Jv V1N - - 1 Vp-p - Fig.2 

.A.1J1/t:::-1i/J. (SY, BF, PC, HD) ZT 8 15 - kQ - Fig.2 

A:l:J1/i:'-1i/.A (Ys) ZTY 3 7.5 - kQ - Fig.2 

AV ·y ~ =i Jv Fv/'\Jv (SY, BF, PC, HD) VT 0.9 2.0 2.8 v - Fig.2 

AV •y y 3 JI.- Fv.l'\JL- (Ys) VTY 0.5 1.1 1.8 v - Fig.2 

1504 ftDNm 



VTR1'J IC/ICs for VTR Applications 

• iJllJ:iEIBllHl/Test Circuit 

~i l ir r tSYNC 
lµF lµF 1µF 
+ + + 
13 14 15 2 

6 
s, 

~If 21 

VIDEO 1 µF+ 20 

10 

22 
BFP 

HOP 

Fig. 2 

RBHlll 

19 

Yo 

16 v 

y,, 3 

BA7230LS 
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T 
R 
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VTRJI IC/ICs for VTR Applications 

• JiCilf.lf§IJ/ Application Example 

LPF 
r---- --------. 

1.2,mH L, R "1k n: 
I 

... 1u_ .,. IJ.. I 

0-i~-~-~~~- _j 
r----------, 

1.~mH L1 R 15 1k0: 

2SC2021 

0, 

DL,, DL2 : X 03 (SUMIDA) 

o, 
2SC2021 

L,, L2: RC-875 1.2mH (SUMIDA) 

TC1 : TZ03R200E (MURATA) 
Q,, 02, Q3: 2SC2021 (ROHM) 

I 

: 
I 
I 

.J 

XTAL, : HC-43U 3579.545kHz ( El!Jil!~'r) 

1506 

R G B 

Fig. 3 

RDHRI 

V,,(5V) 
24 

19 GND 

Your 16 

DLY DL, 
(400ms) 

TRP 
(3.58H) 

BA7230LS 



VTRJR IC/ICs for VTR Applications 

• IEI IHIJi!t ©iltlJ.I 
1 )'7 I- IJ '7 ,Al§)f!3 

R, G, B©~.A.:i':Jl;I:, ?7/7'1Bll!31::J:IJ 3.2VI::? 

7 / 7' ~ti, tifit1JU~(})'7 I- IJ '7 .Al§Jf!31:: J:-:> T Ev, 

ER-Ev, Es-Ev f~~ I ~Ji!t (.; * 9 0 

Ev= 0.30ER + 0.59EG + 0.11 Es 

ER - Ev= 0.70ER - 0.59EG - 0.11 Es 

Es - Ev=- 0.30ER - 0.59EG + 0.89Es 

of(}) f~ Ev l;I:, 6d8 (}) 7' / 7' I:: J: IJ :Iii Ii\ ~ ti :l: 9 

(16pin)o Z.til.t Evf~~tJ""71' v1'71'/1'6dB~~ 
9Q(J)1'-f ti1M~9Qki1>1'9o :tk~~~l~~k 

11>, ER - Ev f~~ l;I: 1/1.14 1::, Es - Ev Fa~ l;I: 

1/2.031:: [;T:fj:t.J [;:J:9 (17, 18pin)o 

y 

Fig. 4 

2) •fli~&ll!l IEI l!3 
ts~f~~ 1-t ti~ ti go· 'fJtffi(J)~f.i:? tc. tJ 7--it 7 ~"" 
~7'(&~M~)1'•fli~~[;:J:9(~~=ffi~~~ 

~)o .:nllltmf3f~~c1.'l.':l:9 o 

90' 

Olti~~:(~~ 

1 
3.58µ8 

(R-Y t B-YQ)i1tj;)t) 

E,-E, 'l'ltilrillln 

3.58MHz(O') + jti~@.ii!-1} 

E,-E, 'l'lti~il11n 

3.58MHz (90') __ __, 

Fig. 5 

BA7230LS 

.: (J)JltmfSFa~ 1::* •ll!i!Mf~~ 1 Mbn [; tdfll:Fa~ Ev' 

"».rJtJ 7 -/(-.A 1-Fa~I ii~[;, NTSC :::J /;t-°V ·:.i 

H~~ EN f~Ji!t [;:J:9o 

Z.til~1'~9c~(J)J:?~f.l:ij:J:9o 

ER-Ev 
EN = Ev' + Ll4 cos2 ir fst 

Es-Ev . + 2.ro sm2 ir fst 

3) .A{ ·:.i7-1'1Elia 

Ysf~~ (23pin) l::J:?L", t:7:t.A.:t.Jt RGB.A.:i':JtJ• 

'2>~Ji!t i.;fc.:::i ;..-;r,v ·:.i H~~l-W:fl~ :t9 o .: tLl~ii 

1'rr?.: t 1::J:? -r .A-1~-1 :..-;t-"-A'tJ""RJfil:n.•9 o 

RGB 
COMPOSITE 

--i~v, 

.Q.J...,.._OUT 
VIDEOI~ 

Fig. 6 

4)1J 7--lf"j"~ 1' IJ 7'~fil§Jia 

RGB A :t.Jffl(J)-lt 7~ 1' 1) 7'~fil§Jia "{', .A-l"f- { / 

;t-'-A'~l::i.t BFP (1(-.A 1-77·;.i?'HJi...A) l::J:? 

TtUl! '2> ntc. t:T':t .A.:t.J(J)tJ 7-1(-.A H~~l::ll!i.IWJ 1,; 

:l:9o Z.(J)f;:./1), RGB.A.:t.J, t:7:t .A.:t.J-W:fl~l::J:Q 

;;i" El rt.if.i:fSffi(J)&tLtJf cf> IJ :J:-lt A, 0 

Z.(J)~fil§Ji&tJ• '2>, RGB .A.":i':J(J)tJ 7-J(-.A 1-Fa~I 

f'f:IJ:l:9o :l:fc.9H-ttt(J)iiJ~N!.tti\:l::J:?T, tJ7-1(

.A 1-f~~(J):tili\"».rJt: 7::t .A.fJ(J)tJ 7-1(-.A H~~ t 
(J)'(Jtffif~~1'~:J:9o~~[;Z.(J)~fil§Jf!31.t, 1::-T;t 

.A,fJtJff.j:-1,'~~7 IJ-7/~@l::f.i: IJ :J:9 0 

voxo 

Fig. 7 Fig. 8 

5)HDP (/\-7~<');..-rtJi...A) l::J:IJ, t:'7:t.A.fJI 

5d8 'ill'.l'lf Q.: t tJ"""Z"' ~ * 9 0 .: til::J:? l .A-/~ 

-1' /;t-°-;(~(J)J( ·;.i ?iiimllli< [; T RGB .A.fJ(J)~ 

~tJf.Ji,~9 ( f.i: I) :J:9 o 

ftDNrn 1507 
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VTRJft IC/ICs for VTR Applications 

VIDEO IN 
1 Vp-p 

I I 

-r--~------------------
1 I 
I I 

SYNC r-+l~~I~~~~~~- V, 

-~--~---------------- v,__ 
TTL LEVEL (>li1 ) 

PCP ------,!'""'Li ________________ ~" 

BFP ----U---------------- ~: 
TTL LEVEL (* 1) 

TTL LEVEL (* 1) 

RGB IN l..._ _ _,____......__._.llUUUUlllllllDDilUlllLI~~~l 0.7Vp-p 

HDP ----+-......._---! 

Y, 

COMPOSITE OUT 

from RGB 

SUPER 
IMPOSE 

Lv, 
I V, 

TTL LEVEL (* 1) 

TTL LEVEL (*2) 

CB : COLOR BURST 
* 1 V,: 0-0.SV VH: 3.0V-Vcc 
*2 V,: 0-0.4V V": 2.0V-Vcc 

Fig. 9 

• ff:JftJ:.O)iUl 

1 )RGB J....1J t t::"T';;t J....1J t!l'illltH t "? l' J....1J u l' < t!. ~ 

RGBJ....1JO).f1.0):UJi%l'~l=l'ilJJt.110)t~t!, VIDEO IN 

(20pin) t;t::i/7/-lf (1µF) l'GNDl:tt*7'Cul'(t!. 

~ ~' 0 C::O):U1;%0) PCP ~'(f BFP I! RGB l:l'ilJJt.11~-ttl' 

( f!,~~\o 

2)~7';z. 9 Jv? 7 :..- ::t!*Jf.IO)J....Milfft!, flt1 /I::"-~ 

/ ;z. l'tlt-11!9 .Q 1.M~tJf c1i> IJ* 9 ( :;t-:1/:;i;;RJ)o 1~ffl 

u id:~ ':U1i%t!::i /7/-lf (1 µ F) l'tlt-11! u l' < t!. ~ ~ 'o 
* ~ 7 A 9 Jv? 7 / ::f!*ffl~f--+ YtN{3), B-Y1N{4), 

R-Y1N(5), VIDEO IN(20) 

Fig.10 

3) :z.-1~-1 /;f--;z.'pij;J..~H~ 

\'.'I!, vcxo I! 7 IJ - 7 / 

l:IJ:IJ*9 0 

4) 4pin (B-Y1N), 5pin 

(R-Y1N) t!J....1J 1 /I::"-~ 

/ A tf~ ~' f;:, rJ), I~ 9 - / 

0) 51181 u 1: J: .Q 9~$ ;/)> i:;) 0) 

~W\'!>9Htu 1 ;z.'0)~!1'€ 

l~HH>.:: t tJf c1i> IJ * 9 0 .:: 

O)f;:.rh, Fig. 11 l:if-9@~ 

€ ~1.ln u -r J....1J 1 / I::" - ~ 

/:Z. €"'flfl'fY.!ffl9.Q C:: t 

Hlt~ua:9o 

a:t;:., .::0)181~~1.Jnt:J:"? 

l ;:\'--\' IJ }'I) -?O)rji:~:f, 

@na:9o 

1508 ftDHm 

BA7230LS 

LPF 0.5MHz r----------, 
1.2\l'H L, R11 1k0: 

I~ "' l.J... : 

J:~l OJ;~ : 
!.,.. __________ J 

1.~mH-c.-R~6-, kO: 
I 
I 
I 

~JJQ 

rill-~ 
--------, 18 

Vee : 
I 
I 
I 

I 

I 

I 17 
QL : 

c,,:1 µF+ 4 

aoon:C" + 5 

I ' 
L-------------1 

Q,, O,: 2SC2021 (ROHM) 

Fig. 11 



VTRln IC/ICs for VTR Applications 

• !l~rr.J~ttdU.l/Electrical Characteristic Curves 

~ 
~ 601---t---+--l---l---l----l-_J_---J 

~ 501---t---+--l---l---l----lr7_A.____J 

15 /v 
~ 401---t---+--1----1---l--..LJ _ _J____J 

i3 y 
r 301---t---+-___,1---+-+--1----1----1-----J 
15 y 
g 2or---r--+-__,v~~+---+--+--1---1 
~ / 
0 101---t---+17-,JC----+--+---t---+---ll---I 

o':------'---'---'---'---.J-....1....--1 
0 2345678 

i 
-" 
0 

600 

400 

! 200 

"' s 
:'°: 10 =0 

6 z -200 
w 
:::i 

fil-400 
0: 
LL 

-600 

3 

SUPPLY VOLT AGE : V cc (V) 

10 = 3579.545kHz 
VIN=0.1Vp-p 

+~ ....--- +cap -
-cap 

-....:... 
-lock 

4 5 6 7 

SUPPLY VOLTAGE: Vcc (V) 

RDHIR 

BA7230LS 

3580.5 
f o = 3579.545kHz 

N' 
I :::. 3580.0 

~ 
" " .::. 

3579.5 

>-
0 z 
w 
:::i 
0 3579.0 w 
0: 
LL 

3578.53 
4 5 6 7 

SUPPLY VOLTAGE: Vee (V) 

Fig. 13 VCXQ 7 I) - 7 / Jl)Bi::i(-~ibf.'ilf:H~fi 

l f 0 =3579.545kHz 
+lock Vcc=5V 

N' 60011---i-=1;;;;-"""r".,;._+-'~--,---1 

E L 1 
"" 400J-~;----~-1:::::~+~ca~p4---t--t---i 

! 200 _L ...)---
s 17/ 
~ f 0 = 011~~-+~--t--l----+--+---f--I-~ 
~ -200 1'.. ~.,_ __ c_a.:...,ip 

fil -400 I ........_~ 1 lock+---+--+-----' 

E -
-600t---+--+--l---+--l----1-_J_---l 

0 100 200 300 400 500 600 700 800 

INPUT VOLTAGE : V" (mV) 
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VTR JD IC/ICs for VTR Applications 

BA7023L O.SH A* .:z. -~mm IC 
IC for O.SH Skew Detection 

• 91-m-titlg)/Dimensions (Unit : mm) 

BA7023Ll;t, Htt~C7) l' ~TI.' t.>1.' (~ti I- 7 ·;1? rail: T 

0.25H"f-:J"ftl. n'9) t:"7':t7-7'>S:~il'~M~ Ld.: t ~ 

I:~ l5.Q0.5H.A:\'- .i -~f~!±lT .Q ICl'"t o 

The BA7023L is an IC to prevent 0.5H skew distortion 
that takes place when the video tape (skewing by 0.25H 
between 2 adjucent tracks) is specially playbacked. 

·*'~ 
1) .A:\'-.i-:;.;·i'/7'~!±l8B>S: 17·;17'l:i;';J:lll.,n'9o 

2) llJ1'F'liillli'lilHUD :IJ~8-13V t /.t: 1. 'o 

•Features 

1) A skew jump detection unit is built in one chip. 
2) Wide range of working power supply voltage (8-13V) . 

• JU~ 
VTR 

• Applications 

VT Rs 

1510 RDNnl 
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~ 
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BA7023L 
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VTR JJ] IC/ICs for VTR Applications 

e l@jq:flj;:~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

l!:i!i!~U± Vee 13.5 v 
~!gtft~ pd 550* mW 

lh1'Fi.lili/UU!I Topr -25-60 ·c 
1*~ilili!laB!I Tstg -55-125 ·c 

• :tl?!H1JfF~#/Recommended Operating Conditions (Ta=25"C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 7.5 13.5 v 

• 11Uittr.J!l~Hi/Electrical Characteristics (Ta=25"C, Vee =9V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

111\f~~~~;m lo - 5.5 9.0 mA V eolhf'F, A"1JOFF 

VCOcp{,,Ji!ililUt le 26.0 30.5 35.0 kHz C10 =2200pF, R 7=1 OOk Q 

iU!'J 'A :tJ L-·"''\"J~ V1N Min. 200 - - mVp_p HJ~;;!.!Jllil4µs 

t±l1JiMa~B:: Vo( sat) - - 0.5 v ls1NK =5mA, 1 pin, 2pin 

• lJllJ~l§ll&~/Test Circuit 

1.6k!l 

BA7023L 

Fig.1 

RDNfR 

BA7023L 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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VTR Jf!I IC/ICs for VTR Applications 

• Ii0.IH'91J/ Application Example 

• 11Jfl:ill.~ 
i: 7;tfg-%7'J' e, *It!~ ti.t.: ~ltJlfg-%7'J• e,, v k- 7 -!Billa':: 

J?T*•~Mm-%~m-%1~hl~~l±l~*T• ~~ 
v k- 7-!Bllla,;1:, ~ili~ltJl!Zr .. i 1vizr .. i1 '::s tH,,, _ 7 H 

~fg-%1!*~T.QJ? t::tJ? T\.'*T (-t:~t.:11J, 0.5HA 
k-.i- V i1/7"tJ>'~~ ?t.: t "{s~h Hf~-%~r .. il!liitJf1.5H 

1:: tJ fJ* Tl. 
-1:i, Hfg-%~ 2 f!f~J.1).!liJk (2fH) l::~ltJI Vt.: PLL~:j}jl:ff 

!±11.1 (jlHJl!i~)di) IT-F/Fl::J?T*J.1~, 7'.i-7150%, 
J.])d{JkfH~~~)diH!J:t To ~ti. I D-F/F~7-1' ).:f.1 t 

~. Vk-7-{~~ Hfg-%17 Q ':I 7 t vr, D-F/F~l±l:t.1 

~"H", "L"l::T Ak- .i -Vi' /7"~~!±1Hr~ '*To 

BA7023L 

Vee 

Fig.2 

I I I t 
I I I I I I I I I I 1 

11:111:1111: ~ 11: ~ 11: ~ 1111: Ah 11:1111:111111:1111:1111:11 I 
PLL osc ~ v w v W' v w v ~ v v v v w v w v ~ v v ~ v w v w v 

I _ I I I I I 

T-F/F lI 11 n1 J 1 
I w w I 

D-F/F 

ii'. ;:Q)!i1Jl;t, ICQ)liJf'J;fil!a}jQ)to~Q)t,,Q)C', ;i;~tl;t~"'~J:l:To 

Fig.3 :$11 ~ /'/7-'r'- t-

1512 naNm 



VTR ff) IC/ICs for VTR Applications BA7258AS/BA7258AK. 

BA7258AS 
BA7258AK 

&llm~~11 
Luminance Signal Processors 

BA7258AS, BA7258AK ti, 7 -f 'T - JI- I/ I\/ -lj-, 

CCDM~71/ffi~/1X~~/~7@~~~1~~~ 

t~ HQ 1.i~M~O) VTR QJlf~~MJlffl IC T9 o 17-·;;7' 

T~[!jj:jij:~MJliffi ~ :!: 9 o 

AGC (~- Fl::"-?f*ffl~), 750 1"711~, T-f'T-Jt

I/1\/-lj", //IJ=.7'-Jl.1/I/7y"./'A, W/D?'J 

·;; 7', FM ~fili'!ln, ll!iHtJl?t~, DOC, ~;f :7'Jt- 'J ~ ·;; :$1, 

FM fl~n, 71/ffi~/1 'A'~ ~/~7, *~f:l~~l:l:l, 

iOO'jf~~. ~~)2!~f:l/ 1.A·~~/~7, / / ') =. 7'T -f I 

:...-7y"./-:J.., wwv-~1-~@a wc~~-lj-~~O) 

7ci ·;;? iJ• 6mioc ~ n z1,, :i: -r o 

BA7258AS/BA7258AK are HQ adaptive VTR illumi
nance signal processing IC incorporated with detail en
hancer, CCD adaptive line noise canceller circuit,etc. 
Recording and replaying processes are operable with
in this 1 chip. 

-~~ 
1) QJlf~~MJlt:1b~~@~l 1 7-·;;7't:~Ul~t~ LSI 

TN.>9o 

2) HQ1.i~M~TN.>9o 

3) 7-f7-JvI:...-1\/-lj" t;t •J ~ ·;; :$1 v1'"JviJ~·iiI~T ~, 

O~Offiil~o :l:~M~~~/1X~~/~7t~-C 

jbf'J:9 .Q 0 

4) / / IJ =. J'@~tj: fH/2~ ~ IJ J1"./7 ~ iiJ~go 

5) CCDM~71/ffi~/1X~~/~7@~~ilo 

6) =;.xf1&?t1.i~iiID'if@~~AWo 

7) ~ 1 - ~},? UW'ft..1. v :fifi.A. iillmo 

8) IRJltJlf~~{lj!~@~~ilo 

9) 1["'J'Jv 1) ~ ·;;:$? (LPF, HPF) ~ilo 

10) t:"7':tf~~tf:l1Jt!fH;t 750 F71 J~l81~~Jlo 
11) 9Htttt!f5~1.f1''~ < 32pin "./ 1 IJ /? DIP H ·;; 7-

V t1j\~ (BA7258AS) TN.>9o 

• Features 

1) This LSI integrates all circuits required for proces
sing illuminance signal, in one chip. 

2) Adaptive to HQ system 

3) The limiter level of the detail enhancer is variable 
for ON-OFF. It also operates to cancel noise during 
replaying. 

4) Non-linear circuit can shift carrier by fH/2. 
5) CCD adaptive line noise canceller circuit is built in. 

• ~Jf~'1"~181/Dimensions (Unit : mm) 

BA7258AS 

BA7258AK 

6) A quadratic differential type picture quality adjust-
ing circuit is also incorporated. 

7) Mute and pseudo Vis insertable. 
8) Synchronous signal extension circuit is built in. 
9) Doule limiter (LPF, HPF) is contained. 

10) Video signal output unit incorporates a 75 Q driver 
circuit. 

11 ) Fewer number of externally connected devices 
and small package of 32 PIN shrink DIP 
(BA7258AS). 

•m~ 

VTR 

• Applications 

VTR 
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VTR Ill IC/ICs for VTR Applications 

BA7258AK 
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VTR 111 IC/ICs for VTR Applications 

• l@x<f:lil*~*!/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits 

il!:~'.11i:E£ Vee 6 

ff~tft~ 
lBA7258AS 1100*1 

jBA7258AK 
pd 

600* 2 

lbf'~i!il.IJUUll Topr -20-+10 

f¥1'-fi!l!JUUll Tstg -55-+125 

*1 Ta=25'eP)J:.<.'1l!Jll"t{>ij!-&l"l;t, 1·e1:-::i~11.0mW'ZiJtl5{>0 

*2 Ta=25'eP..IJ:.<.'1l!JllT{>t;i!-&l"l;t, 1·e1:-::>~6.6mW'ZiJtl5{>0 

BA7258AS/BA7258AK 

Unit 

v 

mW 

mW 

·c 
·c 

• 1111\l'a~tt/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vcc=SV) 

Parameter Symbol Min. Typ. Max. Unit. Conditions 

lbf'FiltiJi!11EE~IHI Vee 5±0.3 v 

ll!IX&i!tiilt REC lee-R 32 50 68 mA 29pin Hi 

ll!IX&1!iiilt PB lee-P 32 50 68 mA 29pin Open 

AGC l:l:l::h vl'(Jv VAGe 0.7 - 1.0 Vp-p V31=1Vp-p 

AGC lfjljf.llJ1;¥tt L>.VAGe -1.0 0.1 1.0 dB V31=0.5- 2Vp-p 

AGC Jlill1~Ji¥tt fAGe -3 -1.5 c dB 5MHz/100kHz 

Sync-Sep .A.1J~JJ. SS1N 0.45 - - Vp-p V/S=5/2 

NL-I/77:/:A.Gt1§1i¥tt 1 NL1 0 0.3 1 dB V24=0.5Vp-p (OdB), 100kHz 

NL-I/ 7 J7 ;/ :A.G01§1i¥tt 2 NL2 0.5 1.5 3 dB V24=0.5Vp-p (ODB), 3M Hz 

NL-I/ 7 J7 ;/ :A.G01§1i¥tt 3 NL3 2.5 4 5.5 dB V24=-10dB, 3MHz 

NL-I/ 7 J7 ;/ :A.G01§1i¥tt 4 NL4 4.5 6 7.5 dB V24=-200dB, 3MHz 

W/C RJ'.i:nlHI v "'·11- Vw 160 200 240 % 

D/C iiJ'.i:ialHI v"Jv Vo -70 -55 -40 % 

FM '.i:Wi\l~JJ. VFM 12 14 16 MHz/mA 

FM .=;.;:ii?;ID/lilll DFM - -46 -37 dB 

DO~l±lvl'\Jv ON Looe -16 -14 - dB OdB=350mVp-p 

DO~i±lvl'\Jv OFF Hooe - -12 -10 dB 

FM~Wi\l~JJ. ex -0.5 -0.4 -0.3 V/MHz 

NL-71I/7 J7 ;/ :A.G01§1i¥tt 1 NLD1 -1 0 0 dB V10=0.5Vp-p (OdB), 100kHz 

NL-71I/7 J7 ;/ :A.G01§1i¥tt 2 NLD2 -1.5 -0.5 0 dB V10=0.5Vp-p (OdB), 3M Hz 

NL-71 I /7 J7 :/ :A.G01§1;¥tt 3 NLD3 -35 -2 -0.5 dB V10=-10dB, 3MHz 

NL-71 I/7 J7 :/:Affi~1;¥tt 4 NLD4 -5.5 -4 -2.5 dB V10=20dB, 3MHz 

DETAIL ffi~1i¥tt 1 DE1 0 1 2.5 dB V24=0.5Vp-p (OdB), 3MHz, 1J ::: ·111 vl'\Jv Max. 

DETAIL ffi~~i¥tt 2 DE2 0 0.1 1 dB V24=-20dB, 100kHz, 1)-"- •/ :$1 v"''Jv Max. 

DETAIL ffi~1i¥tt 3 DE3 4.5 6 7.5 dB V24=-20dB, 3MHz, 1J ::: ·/ 51 v"''Jv Max. 

DETAIL ffi~1i¥tt 4 DE4 3 4.5 6 dB V24=-20dB, 1MHz, 1J::: '/ 51 vl'\Jv Max. 

DOC m1ti!U!11;¥r .. i r - 0.2 0.5 µs NORMAL-+ DELAY 

DOC ~~i/U!Pi¥illl L;. r 1.5 2.5 3.5 II S DELAY-+ NORMAL 

CCD J{ '/ 7 J7 l±l1J v"Jv Ve 0.45 0.5 - Vp-p 

71' /-/ 1~-\'/ LIMfl]f~ GLIM! 3 5 7 dB V11=50mVp-p, NL: OFF 1):;: 'J 11 vl'\Jv Max. 

71 :..-moo~l:l:l~JJ. oN 1.;"11- VeoRN - 60 75 mV 

71' :..-moo~1±1!iiliJJ. OFF "'"11- VeoRN 35 50 - mV 

NORMAL-DELAY DC ::t 7 i! '/ I- VNO - 1 - mv 

1516 RDNtn 



VTR 18 IC/ICs for VTR Applications 

Parameter Symbol Min. Typ. Max. 

PIC-CONT Ji01§:~tt Po -2 -1 0 

PIC-CONT Ji01§:fiftt P1 5 8 11 

PIC-CONT Ji01§:fiftt P2 -1 0 1 

PIC-CONT Ji01'§:fiftt P3 -1 0 1 

PIC-CONT Ji01'§:~tt P4 -13 -10 -7 

? a""?' 7';., /»tum GeNR 7.5 9.5 11.5 

NC Ji01'§:fiftt NC1 -2 -1 0 

NC Ji01'§:~tt NC2 -11 -9 -7 

NC Ji01§:fiftt NC3 -1.5 -0.5 0.5 

FM~~~ i' 1)7'1 /9 1J-7' .6fo 6.9 7.9 8.9 

Wii&lV::t71z·;; I- .6QV -50 50 100 

MUTE ?a.A I--? CT - -46 -40 

R/P .Av ·:; ~ 3 Jv F'iii:EE VTR 3.5 4 4.3 

EP/SP .Av·:;~ 3 Jv F?IEE VEs 1.0 1.5 2.0 

av /MUTE Av·:; ~ 3 Jv FfltEE Vav 3.0 3.5 4.0 

MUTE/NOR .Av·:; ~ 3 Jv t:''iitEE VMUTE 1.0 1.5 2.0 

DETAIL/NC OFF-ON Voe 2.7 3.2 3.7 

DO Hlv.Al±l/J?IEE Voe 4 5 -

~ffiOOl~Jv .A l±l:1J11l:EE VeoR 4 5 -

RDHrn 

Unit 

dB 

dB 

dB 

dB 

dB 

dB 

dB 

dB 

dB 

kHz 

mV 

dB 

v 

v 

v 

v 

v 

v 
v 

BA7258AS/BA7258AK 

Conditions 

V14=2.5V, 2MHz/100kHz NC: OFF 

V14=4.0V, 2MHz/100kHz V24= 
0.1Vp-p 

V14=4.0V, 100kHz 

V14=1.0V, 100kHz 

V14=1.0V, 2MHz/100kHz 

V29=0.3Vp-p, 4MHz 

V24=0.5Vp-p(OdB), 2MHz, V14=2.5 

V24=-20dB, 1 MHz, V14=2.5V 

V24=-20dB, 100kHz, V14=2.5V 

1MHz 

REC: "H" 

SP: "L" 

OFF: "H" 

DO~ :"L" 

~'1100~ : "H" 
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VTR JR IC/ICs for VTR Applications BA7288K 

BA7288K &llm~~!I 
Luminance Signal Processor 

BA7288K it, 71 7-JJ...I//\/-lf, CCD Mlit71 / 

ffi00/1X:f~/~7@~~~t~~G~, HQ~~Mlit 

(J) VTR ~Jlf~iH&J!Jf.I LSI T:, 1 =J- "J 7"T:~C!U/¥i1:.~ 

J.!tJ~'fi ;;t * 9 0 

AGC (:f-1'·~-?Ht.lf.I~), 75 0 1''711~·. 7"17-

JJ...I//\/-lf, //1)=7'-;l.1/I/77'';,17-, W/D? 

·1) ":J 7°, FM Rfililii, ll'!ilJHtM, DOC, /j'j'JJ... IJ ~ "J $1, 

FMflfilil~. 71/"~00/17-.·:f~/~7, #ffiOO~tl:I. 

ii:if!f.~!l. ~~~~!'!./ 1 7,":f ~ /~ 7 I ./ / IJ = 7'71 I 

/77';,17-, ~WV-~i-~@~. VC~:f-lf~~(J)~ 

Cl ''/ ? tP G m.6.lG ~ti. Z ~' * 9 o 

717-JJ...I//\/-lj" (¥J1:.PiJ't;J:/17-":f~/~7) (J) 

HPF 1·~~ G Zs fJ, IJ ~ ''J $11/-":'JJ... f RJR9 .Q Z.. c T: 

.ttBi:l!fR;;t G ti.* 9 o * f.:717-JJ...I //\/-If ( / 1 

7-":f ~ / ~ 7) tHHlBJ: fJ ON-OFF~ it .Q Z.. c tJfT: ~ :t 

9o71'/ffi00/1X:f~/~7U#ffiOO•u~~G, ll'!iJ 

Pi!',.:;J~~l'IOO~tl:\l~JJ... 7- f lllPJ tl:\9 Z.. c tJfZ,. ~ :t 9 0 FCI ''/ 

7" 7' rJ Hi!' 'j: DOC (Drop Out Conpensator) c G Z lb 

1'FG:t9o 

OOi~filil!l@~u=*~*~~fS.lf.IG, RJR~OOt~<~ 

-::>l~':t9o 

75 O 1''717'191~f~~ GH'.Q(J)T:iiUll::'.'7:t7'rJ ~ 

c9.QZ.. (:_tJfT:~*9o 

-!f 7'? 7 /7"1f!l~f~ttz ~ i - ~ v«JJ...1~77- 51 JJ...~ 

~~~~G-rs~. MSM1:.•u~av~AfRJR~9 

.Q cc t '.: PB/REC l;IJ~PiJ'(J) DC 1/-":'JJ... f ~:lE!.: G n' 
:t9o 

•~Hf~\t~~/Dimensions (Unit: mm) 

14.0±0.3 

8 
+I 
$ 

; 

~1t~ 
0.05Min. 

BA7288K is a HQ system adaptive VTR illuminance 
signal processing LSI incorporated with detail enhan
cer, CCD adaptive line noise canceller circuit, etc. 
Recording/replaying processes are operable with 1 
chip. 

;15.18 RDNID 



VTR 16 IC/ICs for VTR Applications 

• !M:llt 

1) Jtfll:1~{H!!.Jlt: 1Q,~iJIQl~a- 1 7- "J 7't:1tfi Ld.: LSI 

C'ili>.Qo 

2) HQn:r.\MlitC'ili>.Qo 

3) j-' 1 j- -J[,I /I\/ "IT ti IJ ~ '/ $11/-"(J[,ffiiJ~C' ~, 

ON-OFF iiJfigo * f.::fl}~Pifti ./ 1 .A';\'--\"' /-t? 7 t (., l" 

ih11=T .Q o 

4) ./ / 1) .=. J"IQl~ti fH/2 ;\'--\"' 1) J7 ~ 7 I- iiJfigo 

5) CCD Mlit71/ffi~./1 A';\'- i"' /i!71El~l*l~o 

6)=*~~1J:r.\~~~~@~l*l~o 

7) ~ .i - t- liHfmHJ;J. v :Jiil.A iiJligo 

8) :h L.::::i-'.ll'Mlit, Y/C ~M.AtJY:iiT-.:&U, Y/C MIX 

@~l*IJ!lo 

9) '.lf-:i1i.. 1) ~ ·:.i $1 ( LPF, HPF) l*iilo 
10) 1:::'7':it1~-%:±l1Jll!lli 75 Q F711~·1El~l*IMlo 

11) 9Hilffi~if'.'.!-'iJ< 44pin QFP/~·:.i-7-:/c1Mnil1> 

.Q 0 

12) PAL SKEW :/ili.!Effl (PB Pit) 1 / $17 I - .A IEl~i*I 

Mlo 

• Jlll.t 
VTR, :h.L.::::J-'.li 

• il@Mfl:*:~*&/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~i!li~B: Vee 6 v 
~gm!!<: pd 660* mW 

lbf'Fi.1!.IUell!I Topr -20-+70 ·c 

f!U.fi.!!.Jt~llll Tstg -55-+125 ·c 

BA7288K 

•Features 

1) The LSI integrates necessary circuits for illumi
nance signal processing on to 1 chip. 

2) HO system compatible. 
3) In a detail enhancer, the limiter level is variable to 

turn ON-OFF. It operates as a noise canceler dur
ing replay. 

4) In the non-linear circuit, carrier frequency is shift
able by fH/2. 

5) A line equivalent noise canceler circuit adaptive to 
CCD is builUn. 

6) Secondary differential picture quality adjusting cir
cuit is built in. 

7) Muting and pseudo V insertion is processable. 
8) Adaptive to cam; coder, while incorporating Y /C 

separating input terminal and Y/C MIX circuit. 
9) Double limiter (LPF, HPF) is built in. 

10) A 75Qdrivercircuit is built in the video signal out
put unit. 

11 ) The number of devices connected externally is so 
small as 44 pin QFP package. 

12) An interface circuit for PAL SKEW compensation 
(upon PB) is built in. 

• Applications 

VTR, Cam coder 

• 'litf.J!Mtt/Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vee = SV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

lbf'F'll!:i!li'll!:B:~ll!I Vee 5±0.3 v 
l§JU\'ll!:m! REC lee-R 32 55 75 mA 34pin Hi 

l§JU\~m! PB lee-P 32 55 75 mA 34pin Open 

AGC tll 7.J v -""lv VAGe 0.7 - 1.0 Vp-p V35= 1 Vp-p 

AGCf!ill13ll~~tt 11 VAGe -1.0 0.1 1.0 dB V35 = 0.5 - 2Vp-p 

AGC ~il1i:l!:~~tt fAGe -3 -1.5 0 dB 5MHz/100kHz 

Sync-Sep A.1:J$Jt SS1N 0.45 - - Vp-p V/S= 5/2 

NL-I/ 7 J' ~ Alit~4~1i 1 NL1 0 0.3 1 dB V27 = 0.5Vp-p(OdB), 1 OOkHz 

NL-I/ 7 r ~ Alit~Wtt 2 NL2 0.5 1.5 3 dB V27 = 0.5Vp-p(OdB), 3M Hz 

NL-I/ 7 J' ~ Alit~~~tt 3 NL3 2.5 4 5.5 dB V27=- 10dB, 3MHz 

NL-I/ 7 J' ~ AJit~~~tt 4 NL\ 4.5 6 7.5 dB V27=- 20dB, 3MHz 
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VTR 1'.l IC/ICs for VTR Applications BA7288K 

Parameter Symbol Min. Typ. Max. Unit Conditions 

W/C i'iJ~.nllllv'X'JL- Vw 160 190 240 % 

D/C i'iJ~.nllll v -"'')(, Vo -65 -50 -35 % 

FM ~&lllm\i.ll VFM 12 14 16 MHz/mA 

FM =»::~Mllilll DFM - -46 -37 dB 

DO ~:±1 v'X'Jv ON Looc -16 -14 - dB OdB = 350mVp-p 

DO ~:±1 v'X'Jv OFF Hooe - -12 -10 dB 

FM ~alllm\iJl a -0.5 -0.4 -0.3 V/MHz 

NL-71I/77'::...7.JiD~~tt1 NLD1 -1 0 0 dB V9= 0.5Vp-p(OdB), 100kHz 

NL-71I;...7 7 5'7.JiD~~tt 2 NLD2 -2 -1 0 dB V9 = 0.5Vp-p(OdB), 3M Hz 

NL-71I/77' :;..7./iD~~tt 3 NLD3 -5 -3 -1 dB V9= -10dB 3M Hz 

NL -7 .(I;... 7 7':;,.. 7./iD~~tt 4 NLD4 -10 -7.5 -5 dB V9= 20dB 3M Hz 

DETAIL JiD~1~tt 1 DE1 0 1 2.5 dB V27=.0.5VP-p(0dB), 3MHz, 1).:: ·y :J! v"i:JI- Max. 

DETAIL JiD~1~tt 2 DE2 0 0.1 1 dB V27 = - 20dB, 100kHz, IJ.:: 'Y :)1 (.;"i:lv Max. 

DETAIL Ji(,1§'.~tt 3 DE3 4.5 6 7.5 dB V27 = - 20dB, 3M Hz, IJ .:: '/ 51 v "'')v Max. 

DETAIL JiD1§1~tt 4 DE4 3.5 5 6.5 dB V27 = - 20dB, 1 MHz, IJ .:: '/ 51 v'X'Jv Max. 

DOC Wltillil!;ll#r~i ' - 0.2 0.5 µs NORMAL-+ DELAY 

DOC i!!llilil£1!l¥rdl /!,, r 1.5 2.5 3.5 µs DELAY-+ NORMAL 

CCD I~ ·:17 7':±l:t.J v"Jv Ve 0.45 0.5 - Vp-p 

CA-Yv1oeo :±l:t.J v-"'Jlt Vvv 0.75 0.95 1.15 Vp-p V37 = 0.8Vp-p 

CA-Cv10EO :±l:t.J v-"'Jlt Vve 0.2 0.3 0.4 Vp-p V39 = 0.25Vp-p 

71'/-.11'~-\'/ LIM 'g~ GLIMI 3 5 7 dB V10 = 50VP-p, NL: OFF, IJ ,::~ :)1 v"i:lv Max. 

71' /#lfll~l:il!lll!r ON v"Jlt VcoRH - 60 75 mV 

71' /#llll~l:il!l!Jl OFF v"Jlt VeoRH 35 50 - mV 

NORMAL-DELAY DC ::t7-t?·:1 I- VNo - 1 - mV 

PIC-CONT "°t§Mtt 0 Po -2 -1 0 dB V13= 2.5V, 2MHz/100kHz 

PIC-CONT J;Ot§fftt 1 P1 5 8 11 dB V13 = 4.0V, 2MHz/100kHz NC: OFF 
V27 = 0.1 

PIC-CONT J;Ot§fftt 2 P2 -1 0 1 dB V13 = 4.0V, 100kHz Vp-p 

PIC-CONT "°t§fftt 3 P3 -1 0 1 dB V13 = 1.0V, 100kHz 

PIC-CONT J;Ot§fftt 4 P4 -13 -10 -7 dB V13 = 1.0V, 2MHz/100kHz 

? [] "Cf 7' ;... 7""Jfl GcHR 9 12 15 dB V34 = 0.3Vp-p, 4MHz 

NC "°t§Mtt 1 NC1 -2 -1 0 dB V27 = 0.5Vp-p(OdB), 2MHz V13=2.5V 

NC J;Ot§Mtt 2 NC2 -9.5 -7.5 -5.5 dB V27= - 20dB, 1MHz V13= 2.5V 

NC "°t§Mtt 3 NC3 -1.5 -0.5 0.5 dB V27 = - 20dB, 100kHz V13= 2.5V 

FM ~Ii~-\' IJ 7'1';... ~ 1)-'j' /!,, fo 6.9 7.9 8.9 kHz 

l!i11'!V:;t7-t?·y 1- /!,,av -100 0 100 mV 

MUTE ?ClA I--? CT - -46 -40 dB 1MHz 

R/P AV'/-;:.. 3J1' !''Ill± VTR 3.5 3.75 4.0 v REC: "H" 

EP/SP AV ·;1-;:, 3J1' 1'!11± Ves 1.0 1.5 2.5 v SP: "L" 

QV/MUTE 7. v 7 :;_, 3 Jil Fiil± Vov 3.0 3.5 4.0 v 
MUTE/NOR Av ·y :;_, 3 Jv !'!IEE VMUTE 1.0 1.5 2.0 v 
DELAY/NC OFF-ON Voe 2.7 3.2 3.7 v OFF: "H" 

DO l~J1'7.:±l:t.J11l± Voo 4 5 - v DO ill¥: "L" 

ll~#llll1~JllA:±l:t.J1IEE VeoR 4 5 - v ll~#IOOl!l¥: "H" 

1s20 ftDNm 



VTR 1'I IC/ICs for VTR Applications 

• ·j'a "/ ? ~ 11' 7 7 .A/Block Diagram 

REC 
VIDEO 

IN 

R' 

SS,, 

naNrn 

BA7288K 

Hi:OFF 
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VTR JR IC/ICs for VTR Applications BA7266S/BA7266F 

BA7266S 
BA7266F 

AFC .ffl]J 7-'Fa~~JI 
AFC Chromatic Signal Processing 

BA7266S, BA7266FU, NTSC-VHS1.i~APC.lfi:tJ 7-fg 

~fll,J.ILSI~ 't 0 AFC.lfi :fJ 7 -fg~f/],J.ILSI, BU2763S, 

BU2763F t*6:~t>-tt9;:::. t 1:J: IJ, VHS1.;~VTRO)~fg~ 

f!],J.ld~ i! * 't 0 ACC, /~-A I-I/ 77""YAIT1' I/ 

77"°YA, ;<1/:J//~-~. -tt:f::i;....1~-~. VCXO, 

:fJ7-:\'-7-, 320fHVCO, 2H/4H/6H.:C- l"A1·;17-[81 

l!ltJ• .;fft.&X ~tin'* -r o aajj~1: u, 1::: 7:t :ti 7-fg~ 
(fo) fUf.!il)JU\k (40fH) l:Jl:• l.,, APCJr...-:tl:J: IJ*li 

~~~~(CRYSTAL VCO) t:tJ7-J~-A t-~~ftiHl'!I 

li'ilM~-tt. AFCJr...-:tl:J: IJVCOO)~~f,!i]jJ!lJifUf.!il)J!l 

Ji (40fH) 0) 81§1: i:l ';/ ? [., * T 0 

fli~~I: U, -~f,!ijjJ!lft (40fH) l:J£• ~tit.: :fJ 7 -fg~ 

f, ~ t O)~idfAU~)J!lf.!iljJ!lJi (fscl 0) I:: 7:t :tJ 7 -fg~I: 

Jl:*L.,*"to;:O)ti!,:fJ7-J~-A t-fg~l;t, APCJr,..

:fl:J:IJ*ii~Uifa~ (CRYSTAL OSC) l:til:ffili!i.IM~ 

it, -ff1f"i:l7?~W181~~J:~~OO)~~f.!il)J!lftfe 

~f,!ijjJ!lft (40fH) 0) 8 fff#i!i:I: i:l ';I ? [., * T 0 

BA7266FtBU2763Ft Hll.~t>-ttf.:/\1 :t•J ·;1 l"IC~ffl 

~Vn'*To 

The BA7266S and BA7266F are LSI for processing 
NTSC-VHS type APC chromatic signals. The chromatic 
signals of the VHS system VTR can be processed by 
combining the LSI with a AFC chromatic signal proces
sing LSI BU2763S or BU2763F. The LSI consists of a 
ACC, burst emphasis/deemphasis, main converter, 
subconverter, VCXO, color killer, 320FH VCO and a 
2H/4H/6H mode switch circuit. During recording 
period video color signal (fo) is converted to a low. 
band frequency (40fH) while synchronzing the phases 
of the frequency of the crystal oscilator (CRYSTALVCO) 
and the color burst signal in the APC loop and locking 
the frequency oscilated in the VCO to a frequency 8 
times the low-band frequency in (40fH) in the AFC loop. 

• ~~'.t~m!/Dimensions (Unit : mm) 

BA7266S 

BA7266F 

•M-& 
1) 2H/4H/6H.:C- !"A 1' ·;17 f~ Vt'l.'9 0 

2 ))J!jjf~UJlf1Jf~fJ\,\ (la=26mA)0 

3) *#lt$~1Jf~fJ\, 'o 

•Features 
1) Provided with a 2H/ 4H/6H mode switch. 
2) Small current consumption (IQ= 26 mA). 
3) A small number of externally attached parts. 

•.llUt 
VTR 

• Application 

VTR 
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VTR Jn IC/ICs for VTR Applications 

BA7266S/ BA7266F" 

PB CHROMA IN 

AOC REF LEVEL 

BGP 

Vee 

• {ll§Mfilj;:~*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~i!i!-1± Vee 6 

~:j§?tJl$1<: Pct 500* 

ti11'i.~JUl!llll Topr -20-70 

~#i!il.JJU~llll Tstg -55-125 

RD Nm 

Unit 

v 
mW 

·c 
·c 

BA7266S/BA7266F 

AOC OUT 

KILLER CTRL 

MAIN BM IN 

GND 

MAIN BM OUT 

APO DET 

CHROMA OUT 

VCO DET 

VCO ADJ 
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VTR JR IC/ICs for VTR Applications BA7266S/BA7266F 

• -~l'.m~tt/Electrlcal Characteristics (Unless otherwise noted, Ta = 25°C, Vee = SY) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

lHa-llll!•~ la - 23 - mA -

RECl±l:tJIUiil V14-R - 0.8 - Vp-p 
1<-.A I- IN=0.1Vp-p 

? CJ"' IN=0.2Vp-p 

REC ACCfti!Jftllfjlf HAGC-B - 1 - dB ..tii!.A.:tJ f-t6dB, -15dB 

?CJvACC · HAGC-C - 3 - dB 
1<-.A I- IN=0.1Vp-p 

? CJ" IN=0.2Vp-p, OVp-p 

;C 1' /BMJ>/:1?'1' / Gv-1s - 9.5 - dB V20=0.5Vp-p, f20=3.58MHz 

;C 1'/BM+;. IJJ71J-? CL1s - -40 - dB 
V20=0.5Vp-p, f20=0.63MHz 
V1a=0.25Vp-p, f1a=4.21MHz 

/(-.A l-I/77~.AI GEH - 6 - dB V20=0.25Vp-p, f20=3.58MHz 

REC:IJ v / I- J7 "J :1$ GREC - 1.5 - dB V20=0.25Vp-p, f20=3.58MHz 

PBl±l1.Ji!tiil(2H) V14-p - 0.3 - Vp-p V1=0.2Vp-p, f1=0.63MHz 

1<-.A l-7'1'I/77~.AI GoE - -5.5 - dB V1=0.2Vp-p, f1=0.63MHz 

PB/REC? CJ;;:. I- - ? CT14-p - -50 - dB V22=0.5Vp-p, f22=3.58MHz 

RECfti!Jtll'ili~ 81-REC - >4.6 - dB V22=0.5Vp-p, f22=3.58MHz 

-tt7BMJ7/:1?'1' / Gv-1 - 3 - v Vg=0.65Vp-p, f9=421MHz 

-tf7BM+ i' IJ J71J-? CL-7 - -40 - dB 
V4=0.5Vp-p, f4=3.58MHz 
V9=0.65Vp_p, fg=0.63MHz 

+7-@lf(ON) KGATE1 - -17 - dB 
20pln 

1<-.A I- IN=0.25Vp-p(OdB) 

+ 7-15.li(OFF) KGATE2 - -15 - dB 
20pin 
1<-.A I- IN=0.25Vp-p(OdB) 

+7-1±11.J(LOW) V14-L - < 0.5 - v -
VC07 IJ -7 /Ji!llillltk fosc - 5 - MHz -
VCOlttJtlll@lf B2 - 1.5 - kHz/mV -
VCOl±l:tJi!tiil V11 - 0.7 - Vp-p -
REC PULL INv/:l(H) fAPC-H - 800 - Hz V20=0.25Vp-p 

REC PULL INv/:l(L) fAPC-L - -800 - Hz V20=0.25Vp-p 

2H'E- t: 810-1 - <0.6 - v -
4Ht- t: 810-2 1.6 - 2.0 v -
6H'E- t: 810-3 3.2 - 3.6 v -

\ 
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VTR JR IC/ICs for VTR Applications 

• llMlE:l§lll~/Test Circuit 

REC] IN 

1 

Vp1 kO O.OlµF1I ~~1 

PB 5V 
IN 

MBM 
OUT 

BA7266S/BA7266F 

5V 

CHROMA 
OUT 

a: BPFC1.>~'ft!j:J:jii!'.iE!tt1' 3.58MHzo:>Jit~b"-.6dB c!::t.l:9tio:>c!::"t9. 

Flg.1 

RDNIR 

BA7266S/BA7266F 

5V 
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VTR Jn IC/ICs for VTR Applications BA 72675/BA 7267F 

BA7267S 
BA7267F 

APC "fJ7-1~~~J.I 
Color Signal Processor tor APCs 

BA7267S, BA7267F t;J:, ml1~ SECAM-VHS n"it APC If.I 
iJ 7-1~~~!! LSI "Z'9o AFC ffliJ 7-1~~~J! LSI, 

BU2763S, BU2763F c ~Jl. .g. ;b-tt {> Z: c I: cl:: I J , SECAM 

n"it VTR 0)81~~~JJ.1f"Z' ~:I: 9 o 

ACC, ;t.1 /:J/J\-9, "if::l"::J/J\-9, VCXO, iJ 

7 - -'\'- 7 - , 321 fH VCO, ml1~ NTSC/PAL/mH~ SECA

M 't- FA 1 ·;17-IBll!!tJ• smJ£~ n n'*9 o 

PAUC!Uai¥1:1t, t:'7::t7J7-1~~ (fc) ~f~~~iJ.Ulc 

(401 /afH) 1:Rm !_,, APC J[,-/l:d:: IJ7J<1~MUJ~1~~ 

(CRYSTAL VCO) C:iJ7-J\-A H~~H~~~ll!l]#ij~-tt, 

AFC Jv-/l:d:: IJ VCO O)-~~)Ji~if~~~)Ji~(40 

1/afH) 0) 8 ffll:D ·y? !_, :1:9 o 

~~-~~. -~~-~(4~~H) ~-W!~tl.kiJ7-

·~i, ~0)8~M*•~•~(~c)0)~7::ttJ7-m 

~ 1: Rm 1_, * 9 o z: 0) c: ~, tJ 7 - '' - A H~ ~ 1;i:, 
APC Jv-/t:d:: IJ7J<li•~1~~ (CRYSTAL OSC) l:f~ 

ffill!llm~-tt, "if1FD~?-~@l!!~d::ijVCOO)·~~ 

)Ji~~-~~)Ji~ (401/afH) 0) Sfflfilli:l:D ·;t? G:l:9o 

BA7267F c BU2763F c UJl..g. ;b-tt f.::l\ 17' 1) ·;t F IC t 
If.I~ I_,"('~\* 9 0 

BA7267S, BA7267F are pseudo SECAM-VHS system 
APC color signal processing LSI. Color signal proces
sing of SECAM system VTR is operable by combining 
with AFC color signal processling LSI, BU2763S and 
BU2763F . 

• !Ii¥:& 
1 ) Mf~ NTSC/PAL/M1~ SECAM 't - F .A 1 ·;t 7 ~ ~ !_, 

"('~\{lo 

2) )f!lft~mt1.f1>id:~' (la= 26mA)o 

3) 9Hitt$~1f~'id:~'o 

•Features 

1) Pseudo NTC/PAL/pseudo SECAM mode switch is 
provided. 

2) Small current consumption. 
3) Fewer externally connected devices. 

• 91-~'f°~~/Dimensions (Unit : mm) 

BA7267F 
13.7±0.3 

j 

jo>I~~ 
~ 1----j f--- ___j 1--
g I 1.27±0.2 0.4±0.1 
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VTR RI IC/ICs for VTR Applications 

• 7 CJ ·:; ? ~ '1Y'/7 A/Block Diagram 

MODE SW 
N/P/S 

VCOOUT 

BA7267S 
BA7267F 

ftDHm 

BA7267S/BA7267F 
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VTR "1 IC/ICs for VTR Applications BA 7267$/BA 7267F 

• ~x'\t:ti::k~*3/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Ratings Unit 

~~~ff Vee 6 v 
wi::gm!I<: pd 500* mW 

lilf'Fjjj!JUH!I Topr - 20-+ 70 ·c 

f*ff:)jj\JU~l!I Tstg - 55-+ 125 ·c 

• -~~~tt/Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vee = SV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

111Ha~lli¥~illi lo - 23 - mA -

REC lfj :t.J:liiii V14-R - 0.8 - Vp-p BURST IN=0.1Vp-p, CHROMA IN= 0.2p-p 

REC AGC lfil]fali~Jl HAGe-B - 1 - dB V21 = - 15 -+ 6dB 

CHROMAAGC HAGe-e - 3 - dB 
BURST IN = 0.1 Vp-p 
CHROMA IN= 0.2Vp-p, OVp-p, 

MAIN BM 7'/"/lf1 / Gv-16 - 9.5 - dB V20 = 0.5Vp-p, fo = 3.58MHZ 

MAIN BM 7' /"/:!If t' IJ 7' IJ -'J CL15 - -40 - dB 
V20=0.5Vp-p f20=0.63MHz 
V15=0.25Vp-p f1s=4.21 MHz 

BURSTI/77':/Ail GEH - 6 - dB V20=0.25Vp-p, f20=3.58MHz 

PB lfj:t.J:j,itiJI (2H) V14-p - 0.3 - Vp-p V1=0.2Vp-p, f1=0.63MHz 

BURST 7'1 I/77' :/Ail GoE - -5.5 - dB V1=0.2Vp-p, f1=0.63MHz 

PB/REC 'J Cl A I- - 'J CT14-p - -50 - dB V22=0.5Vp-p, f22=3.58MHz 

REC $1Jfaliliff S1-REe ;;;; 4.6 - dB V22=0.5Vp-p, f22=3.58MHz 

SUB BM 7'/J''f1 / Gv-7 - 3 - dB Vg=0.65Vp-p, fg=4.21 MHz 

SUB BM 7'/"/:!f t' •J 7' 1)-'J CL7 - -40 - dB 
V4=0.5Vp-p, l4=3.58MHz 
Vg=0.65Vp-p, fg=0.63MHz 

:!f-7-~Jl (ON) KGATE7 - -17 - dB 20pin BURST IN = 0.25Vp-p(OdB) 

:!f-7-~Ji: (OFF) KGATE2 - -15 - dB 20pin BURST IN = 0.25Vp-p(OdB) 

:!f 7-lfJ:t.J (LOW) V14-L - ;£;0.5 - v -

vco 7 IJ -7 /l!M~ lose - 5 - MHz -

vco ftljfap~Jl B2 - 1.7 - kHz/mV -

vco lfj:t.J:j,ilji V11 - 0.7 - Vp-p -

REC PULL IN v/:J (H) IAPC-H +800 - Hz V20 = 0.25Vp-p 

REC PULL IN v/:J (L) fAPe-L - -800 - Hz V20 = 0.25Vp-p 

llfl!.l NTSC 'E - F~l!I S10-1 - < 0.6 - v -

PAL 'E- F~l!I S10-2 1.6 - 2.0 v -

!If))! SECAM 'E- F~l!I S10-3 3.2 - 3.6 v -
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VTR 1'J IC/ICs for VTR Applications 

• ift1J:iEIEili&181/Test Circuit 

Fig. 1 

RDNln 

BA 72675/BA 7267F 
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VTR 1J:1 IC/ICs for VTR Applications BU2763S/BU2763F 

BU2763S 
BU2763F 

AFC Jfi 'iJ 7-f~~~JI 
Color Signal Processor for AFCs 

BU2763S, BU2763F ,t, AFC ffl:t.17-18%~/!J.! CMOS 

LSI<! T 0 APC ffl :1J 7 - 18%~!.! LSI, BA7266S/F, 

BA7267S/F t *Jl.il bit .Q Z. t ': d:: IJ, VHS 1i~ VTR <lJ 

@118%~!.!ti<! ~*To 

ci-9'J[Qlll~, -lf1 l''Cl·;1?Ml±l[Qli~, 'E.l"xJv'T[QI~, 

'oPLL [Qli~. PHASE COMP [QIR~. 71 -Jv F PAL [QI~ 

fJ' .;;, mioc ~ n n' * -r o 

NTSC acUPij;': ,t, i::· 7::t :1J 7-18% (fc) fift:l;t)!])J.UX 

(40fH) ': ~~ ~. APC Jv - 7° ': J: IJ *&R~18.J5-

(CRYSTAL VCO) tf.17-J\-7.. H8.J5-ffiH131'iilltll~it, 

AFC Jv - 7° ': J: I J VCO <lJ R ~ J~i])JJi:@ f 1ft :i;t l!J)J.il@ 

(4ofH) <TJ8 m1:ci ·1? ~ * -r o 

NTSC 1ij:j:_Pij;l:,t, ift:l;tl!])J.il@ (40fH) ':~~~ ttt::f.1 

7-m.J5-t, tt<TJ@i~m*~~~@(~c)<TJe7::t:t.1 

7-18.J5-':~~~*To Z.<TJt~. f.17-1\-7.. H8%,t, 

APC Jv-7°,:J: IJ*&R~18.J5- (CRYSTAL OSC) ':i:i'l 

ffil'iilltll~-tt. -lf1FCl~?Ml±l[Ql~~J:ijVCO<TJR~~ 

)J.il@fift:i;t~)J.il@ (40fH) <TJ 81Hi-tl5:1: Cl ·;1? ~*To 

PAUij;':'t, NTSC <TJ{ij;:i;t~)J.il@f 40 (1/8) fHC ~t:: 

~iltl'iil l,;7!9o 1ij:j:_Pij;ti, APC Jv-7°<TJ!h<!'.)·;191iti 

iEf vn,.Qt::lllJ, 1\-7.. t-fJ~1H z.'t1:±45~tt*"to 

z. ;ti H1i <" t:: lllJ':r\- 7.. t-1ifiiE[QI~': J: IJ vco <TJ~)J.il@ 
f1illiE Vn'*To 

Mm SECAM Pij;l:,t, ift:i;t~)J.il@'t 40 (1/8) fH<!To 

* t::, ~)J.il@~~<TJt::lllJ<TJJaillBR~~)J.il@,;J:, AFC Jv-

7°': J: IJ Cl /J ~ z ~' * T 0 

BU2763F t BA7266F X't BA7267F t UJl.lhi;b-ttf::/\ 

1-f 1J ·;1 I'' IC tffl;lf- ~n'*To 

BU2763S, BU2763F are AFC color signal processing 
CMOS LSI. It can process color signals of VHS type 
VTR by combining APC color signal processing LSI 
BA7266S/F or BA7267S/F. Each IC consists of a rotary 
circuit, side lock detecting circuit, monomulti circuit, 
DPLL circuit, PHASE COMP circuit and a field PAL cir
cuit. 

·~ft 

1) NTSC, PAL, Mil:! SECAM <TJ 31i~l:Mlit7! ~ .Qo 

2) 7~1'9Jv PLL 7!fiHl31'iil:Jt~~;ftt:: HP (*3¥1'/iJltlll~)v 

7..) fif~6;h.Qo 

• *m-1"~~/Dimensions (Unit : mm) 

~ 
~'"' 
8.8±0.6 

BU2763F 

~_L_ 
~ __L~-tjP-~-n-n_n __ o_o_o::u_o~~ 

.-" 1 £;1~ ~ uwwu _J(__ 
g I 1.27±0.2 0.4±0.1 

3) )il!ft~mtfJ~~ii~' (loo=3mA(Typ.))o 

4) '7H-ttttfBc\ii,<!:i.@tfj,'f.i:~\o 

• Featur.es 

1 ) Applicable to 3 systems of NTSC, PAL and pseudo 
SE CAM. 

2 ) HP (horizontal synchronous pulse), phase synchro
nized by digital PLL, is obtained. 

3 ) Less current consumption. 

4 ) Less number of external devices. 

•m~ 

VTR 

• Applications 

VTR 
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VTR 1'1 IC/ICs for VTR Applications 

• ~~".ti'ilm/Dimensions (Unit : mm) 

• *!Mil::k~*!/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~illii~EE Voo -0.3-7.0 v 

ff~tft~ pd 500* mW 

IJJf'Fi.llll~l!I To pr -20-70 ·c 
fJH.j:iJlJl~l!I Tstg -55-125 ·c 

e ifl~llJfl:;ft~/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. 

Voo 4.5 5.0 5.5 

RDNIR 

BU2763S/BU2763F 

Unit 

v 
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VTR ID IC/ICs for VTR Applications BU2763S/BU2763F 

• il1ii.fr:l~1i/Electrical Characteristics (Unless otherwise noted,Ta=25°C, .Voo=S.OV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

)ill-~illi loo - 30 - mA ~~f.ij~ 

VCO }..:/Jf.!i))J/l:Jt(NTSC) lvco - 5.03 - MHz -

VCO J...:/Jf.!il)l.Uk(PAL) lvco - 5.02 - MHz -
vco J...:IJ~fi Vvco 0.3 0.5 - Vp-p :iE~)JtJ... 1J' C=1000pF 

<J...:IJYi/H· 1> (PGI, SYNC) 

3.5 Voo v 
Vss 1.5 v 

<J...:IJ~-T 2> (SCM, PN, NREC, BERR, TPB) 

/\1 v-"JvJ...:h~EE V1H2 3.5 - Voo v -

a-v-"JvJ...:JJ•EE V1L2 Vss - 1.5 v -

J...n•mi 1/2 - - 300 µA V1N=5V 

<J...:/JYi/H 3> (NCLR) 

/\1 v-"JvA.:h'iiEE V1H3 3.5 - Voo v -
a-v-"JvJ...:h•EE V1L3 Vss - 1.5 v -

J...:IJT!tilli 1/3 - - -300 µA V1N=O 

<l:ll:IJYi/H 1>(HP, PSSC) 

IOH1 -0.5 mA VoH=3.5V 

loL1 0.5 mA VoL=1.5V 

<l:ll:/J~-T 2>(LOC, PCO, BADJ,BGP) 

/\1 i,,,,,.·1vW1J•mi IOH2 -2.5 -5.0 - mA VoH=2.5V 

a- v,,,.·1vW:h•mi IOL2 2.5 5.0 - mA VoL=2.5V 

l:ll:/JIJ-7.iJlt IL02 - - ±5 µA Vour=5V, OV, High Impedance 

<l:ll:IJ~-T 3>(FSI) 

"1 v-"Jvl:ll :h•illl loH3 -0.5 -5.0 mA VoH=4.3V 

a - vl'\'.Jvl:ll :hatillt IOL3 0.5 5.0 mA VoL=0.7V 

<PSSC~-T> 

~:<f;;iJt!OC-sf(f5 ) l::"-711- -40 dB SECAM MODE 
2 ~~i.L'l!OC-sf(2fs) l::"-71i 
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VTR 1'I IC/ICs for VTR Applications 

• JtJIH~J/ Application Example 

PB 
Vee 

REC 
Vee 

REC 
Chroma IN 

I;;; 
I 

Fig.1 

RDNrn 

2M/4H/6H 
SELECT 

BU2763S/BU2763F 

PB 
!--Chroma OUT 
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VTR 1'J IC/ICs for VTR Applications 

BA7044N V-sync f-t~ 7 ~ f-.J\'~-/~~ 
Test Pattern Generator with V-sync 

• 9i-ff~;j"}i~/Dimensions (Unit : mm) 

BA7044N ,;!:, 7 7.. t-H'.)z - /H~ffl IC "Z' iii> IJ, TV ii!!iffii 

~~*~2*~~~WS~h*9·*-1-~i-=:.-~ 

~~-~ili>~W~T~~~~~~~Mm~w~~~ 

SETtili>IJ*9• 

*IC,;!:, ~1illil~Jv.A i1't1.Ja l.d.::~~~Mf§~ (1\-7 H 

Mrai;ij") iH~~tt~t.::&'> TVfllJC'~'.lE l.,f.::~1.M:ftJ>tJ>IJ 

*9· *~• ~1't~MBt~~<~~~"Z't::'7*m~tH 

~ ~ tt ~ ;: C: tJf"°(" ~ * 9 0 

BA7044N is a test pattern generating IC in which 2 ver
tical lines appear at the center of the TV screen. 
Among auto-tuning TV sets, there are those which re
quire vertical synchronous signal. 

·~:lit 

1) SIP 5pin -z'1Ml!"Z'ili>~ 0 

2) 9H1W~BB1f~~~'. 

3) ~IDIJ~C'iBit::'7*f§~tJ~·f~Gn~. 

4) U-syndt ~. 

• ~Mit::*:'.lE~/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits 

~ilii!~S:: Vee Max 6.0 

~~till!!<: pd 400 

i!Jf'Fiill.JtfaWI Topr -10-+ 60 

f*ff:iill.JtfaWI Tstg -55-+ 125 

*Ta= 25"e l')_tl;t 4mW/"e l'ff~ 

12.0~~· 7 

2.0 R1.0 

00 

" ;J 
~ "! 
+I 

~ °' +I 
~ 

2.51 ±0.2 

0.65 
0.65 

10.16±0.3 0.85 

1.25 

Unit 

v 
mW 

·c 
·c 

• l:IJfl;!IJ.±li!il /Operating Voltage Renge (Unless otherwise noted, Ta=25'C, Vcc=5.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

Vee 4.5 5.5 v 
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VTR 1'1 IC/ICs for VTR Applications 

• Tl~rf.J*ti/Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vee= 5.0V) 

Parameter Symbol Min. 

ii!ltf~)t Ice 8 

l::'-7v"'·Ji.- Vp-p 2.05 

V/S .l:t V/S 30 

7J<3JZIPlltllJi§Jil!itt fH 15.50 

~jl[JP]Jtllji§J)J!itt Iv 48.8 

SYNCl1/il Hs 4.4 

s f.,/'("Jj,lji Hw 4.4 

• iJllJ~IBll&~/Test Circuit 

Vcc+5.0V 

OUTPUT 

• 2pin 1 / $1 7 I - :A~ 

Logic out (L,M,H) 

..._.~~-GND 

Fig. 2 

Typ. 

10.0 

2.2 

35 

15.63 

50.1 

4.60 

4.70 

Max. 

15 

2.35 

40 

15.88 

51.3 

4.8 

4.8 

C, = 1500pF 

C,=220pF 

Fig. 1 

naNrn 

Unit Conditions 

mA ibf'!'ail' 

Vp-p 10k n~foi Vee= 5V 

% S/(V+ S) 

KHz f = 421.875KHz ~:t!Nlli\' 

Hz f = 421.875KHz ~:t!Nlli\' 

µsec t = 421.875KHz ~:t!Nai\' 

µsec t = 421.875KHz ~~ail' 

-tz 7 ~ -, 7 ;E~ilH· : t-tll3~1'FPfiti 
,CSB421P5 

Fig. 3 

BA7044N 
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VTR In IC/ICs for VTR Applications BA7044N 

• v l&fB!J\'9-/ 

*IC ti, ./ / 1/11 v- X:fj~O)f~~H~~ I.,;!; 9 o V l&l'a9i:f:l 3.5H ti, I\- 7 H l&l'a9<':::1J-? T ~' ;!; 9 o Vsync Wll'a9~ 

1ilfi1~J1.-.A Ht:l:m 1., n'*9 o 

J\-7 Hsync 

Fig. 4 

1) V 18JaH48 µsec (7H 7t) 

2) H 18:1'1ll 19,520 µ sec 

3) W(~-!5-610* 

4) Hsync 311 * (i*!H7 Hsync 3 *l 
5) ~1illiHlvA 9* (4H ~ • .LI:.) 

7') W /\if- F 1) sync /\if- F 

*7'), 1) (/)/\if- Ftii±lM~~ti;!;)IJ:l:'to 

4.5 4.6 4.5 4.6 

9.7 17.1 4.6.--_.2 ..... 3 . .._5 _ ..... 9.7 17.1 

~fiffi/\-7 . ~fiffi/\-7 

l .... __ 2_s_.9 __ H_.~ .... ---2=5.9;...._._~ ..... ~ .... sy-nc_ .... 2s=.9 _ __.r 
4.6 4.6 
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VTR 1'I IC/ICs for VTR Applications BA7044N 

1\-7 

~ 
4.6 4.6 4.6 4.6 

• C~tf!l~ttdl!ji/Electrical Characteristic Curves 

1.0 2.0 3.0 4.0 5.0 6.0 7.0 

Vee (V) 

Fig. B Ice-Vee ~tt 

V0 (V,_,) V/S!t (%) 
5.0 50 .-----,.---.--~~-~-~~ 

4.0 40 
V/S!t 

3. 30 

2.0 20 

1.0 10 

1.0 2.0 3.0 4.0 5.0 6.0 7.0 

Fig. 10 Vour. VIS .It -Vedi¥tt 

T" (µs) T, (ms) 
70 70 

60 60 

50 50 

40 40 

30 30 

20 20 

10 10 

T, ( HliilllJl) 

T, (V~llJj) 

1.0 2.0 3.0 4.0 5.0 6.0 7.0 

Vee (V) 

Fig. 9 v }!]Jiil, H J!lllll -Vee fi¥tt 

ii:ii 

* i? 7 ~ ·:;? *'<i!H·l.1:, HB31/1i'FP/ill! CSB-421 PS ~it~ G ;I: 9 o 

i? 7 ~ ·:;? ;l:!i~'f'l:tul9 {>}!Jill$&!. ( C,, C2 ) O)~ji, 7 /? 

~e(J)*~~. -t?7~~?*'<~'f'O)~-~t. rr~*bft(J)~l. 

;:::;*~M~'*9o 

* V/SJ:l:;tl;J:, V/S 
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VTR Jfi IC/ICs for VTR Applications 

BA7125L 1::'7-';;J-:f.J ;I. 7 EVF '{i(AJ 

Deflection of Video Camera EVF 

BA7125L 

e *~-;J-)!18)/Dimensions (Unit: mm) 

BA7125L,;J:, t:'7;t:h :!- 70)EVF (~-Tt::· .:i-7r1 ~di') 

OOrR!ffl IC1:'9 o AJJ ~ n t.: t:: 7;tf~~tJ· €> l'iilltfti~~ ~ ?1 

• t.,, ~~OOl<il 1"71 :tl±J7J c7.l<-'11UilirR!ffli~~~ l±J7J t., * 
"to 

The BA7125L is a IC for deflecti~g the electronic view 
finder (EVF) of video camera. 

·~ft 

1) ~~UilirRJ 1''71 :7'talllt~:il 

2) t::'7:tJ7/1'~i! 

3) LF18pinH ·;i ?° - :,;· 

• Features 

1) Built-in vertical deflction drive circuit. 
2) Built-in video amplifier. 
3) ZIP 18 pin package. 

• m:£ 
t:'7;;J-7J ;!. 7 

• 7·0 ·:;? $( { 7" ?7.l>.1U.11iCiJJl'9'J /Block Diagram and Application Example 

1538 RDNm 

• Applications 
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VTR Jfi IC/ICs for VTR Applications 

e ~M:C::*:~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

tlibii•a: Vee 10 v 

!ifgtu<: pd 500* mW 

lbf'Fliillftl!I Topr -10-65 ·c 
fj:(f)j,Jlftl!I Tstg -55-125 ·c 

• -~~~tt/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vee =8.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

lbf'FlltEEftl!I Vee 7.5 8.0 8.5 v -
•t~~~-illf la - 20.0 27.0 mA -

ta: tum Gv 4.5 5.7 6.9 dB 
V1N9=1.0VPP, 100kHz, Sin 
)Bl 

F.ili!Ull~tt le 5.0 - - MHz 
Gv O)ilkf~tJ> ?-3d80) t ~O) 
F.ili&:~ 

f!i.*A:fJ v"'·1i- Vin·m 1.3 1.5 - Vp_p 1kHz!:1"i±11J~5% 

7j(>J< :17 / :\0 / ?llJJra'l T HBL 9.5 10.5 11.5 IJS lllJllJ!~li!l (fH=15.734kHz) 

jiifi :i 7 / :\0 / ?Jl)Jra'l Tv BL 0.65 0.75 0.85 ms llllll~~l!!l (fv=60Hz) 

Vs 0.5 Vp_p APL50%0)Videof~~ 

i±l1JHJ1'fi.tri THD 15.0 17.0 19.0 µs i±l 1J LowO):f;\:fi!<O)!i 

7 1)-~~F.i.li&:~ fH-0 13.7 15.7 17.7 kHz C4: 2200pF, R3: 16.5kQ 

:\O-r:17.:iJ7v/~ fH-P ±0.5 ±0.8 - kHz -

CJ·;;?v:..-~ I H-h ±1.0 ±1.5 - kHz -

i±11JTIEE VH-0 7.1 7.3 - Vp_p -

7 1)-~~F.ili&:~ fv-o 36 40 44 Hz C15: 0.3311 F, R14: 100kQ 

51 ~l6hftl!I fv-P -10 -20 - Hz -
jiiA!±l1J~·u-~ ·;;7v/~ Vvom 5.0 6.0 - VP-P -

naNrn 

BA7125L 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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VTR JI! IC/ICs for VTR Applications 

• iJllJ~l§Ji&~/Test Circuit 

+ lo 

Vcc~~Y 
VIDEO OUT 

G 

Power o--~_.._~~-.----t~~--.-----, 

1540 

E F 
Do o o 

CO oG 

OH 

01 

MONI OUT 

SW 

(OPEN) 

lo SW 

A---of F F, 
FH S, 

0 
FREQ 

c: 
0 

"' "' 

VIDEO SS 
IN IN 

F 

S,i;i:BA 71151~11 
s, - "1;1:;E;J!,<7)'!'-iliJ1WI 
So{;l:<!':lL,<1:\-cl;I:, S,_, O)J.l.ON 

• SW~f'F~ 

;~~;Erjlj El SM SL SK SJ 

la FHo Fvo Fv OFF 

Vooc 

Gv ON 

fc 

Vin-m 

THBL 

Tv_BL 

Vs FH/FV OFF 

THo FH 

fHo 

fH•P FH 

fH·H 1 
VoH FHo 

fv,o Fv 

fv,p Fv 

Vvom Fvo 

Gwo N 

RDHm 

BA7125L 

S1 SH SG MONI 

OFF OFF OFF H 

G 

ON ON 

1 
OFF OFF A 

OFF H 
ON/OFF 

l 1 
ON A 

OFF ON ON H 

ON/OFF 

OFF N I 

l l 



VTR IB IC/ICs for VTR Applications BA7145F 

BA7145F 1::· 7' :;f :b ;C 7 EVF '(i 1ciJ 

Deflection of Video Camera EVF 

BA7145F ii, i::· 7::t :1J ;< 7 (J) EVF (~f-1:::' .:i - 7 7' 1 / 

'ff) fjijj[t;)ffl IC l'9 o 

A:1J~n~e7::tm~&S~M-~f~-G. ~~f.iiii[t;JF 

71 :it±l:h t7J<.:>JZ1.iiiift;Jfflf~~f t±l:h G ;!; 9 o ;!; t.:, ::t /.A 

'7 1J - / 7' 1' .A :1v1 ( OSD) ffl ': 11H§f!(J)f*filE ~ n t.: 
HD, VD-~(J)t±ltiYilff:tfJlU. n'*'to 

BA7145F is EVF (Electronic View Finder) defletion IC 
for video camera. It separates synchronous signal from 
entered video signal while outputting vertical deflection 
drive output and horizontal deflection signal. It is also 
provided with the output terminal of phase difference 
compensated HD and VD signals for on-screen display 

(OSD). 

-~~ 
1) VccSV l'IJJ1'F9 .Q 0 

2J ~mtfiiiirt;J F71 :7'1!!1~r*la 

3) ~;m;~e-T::tr/:tr*la 

4) HD, VD t±l:tJYifiif'-r*Jil 

5) 9H,Htt\B~111.fpf.i:~'o 

6) MF16pin /\' ·;; 7"- :;/ 

•m~ 
t::' 7' ::t :1J ;( 7 

• ?rn~-:f");li~/Dimensions (Unit : mm) 

16 9 

CJ 
~ ""'°' l ~-2±0.3 

~Ill HHHHrtti~ §J~ 
"" ~ 0.4±0;11 I 1121±0.2 ~ ~ 1-- - , - 0.3Min. 0 

~ ~ 

g ~ 

•Features 

1) Operated by VccSV 
2) Vertical deflection drive circuit is built in. 
3) Built in highband video amplifier. 
4) Built in HD, VD output terminal. 
5) A few devices to be connected externally. 

6) MF 16 pin package. 

• Applications 

Video Cameras 

RDNrn 1541 

v 
T 
R 
m 

I 



VTR In IC/ICs for VTR J:'pplications 

H.BLK 

Pin No. ~li~Pi:S: 

1 ~ii[lljlJflll.A::IJYilif-

2 if!:i.!l!Yitif-1 

3 ~ili:iiiift;J~l!tiYifilf- (POS) 

4 GNDYiti-i'-1 

5 ~ili:1i!ift;J~l!tiYifilf- (NEG) 

6 ~ili:~:IJiUtUitYifilf-

7 ~ili:~~::J /j'/-tj-Yifilf-

8 VDt:ll::IJYiti-1'-

1542 

H.OSO 

2 

Pin No. 

9 

10 

11 

12 

13 

14 

15 

16 

PHASE 
COMP 

V.DRIVE 

4 

~lii:ir"J:S: 

HDl:l:l::IJYifil-1'-

GNDmf-2 

c: .. r::t .A::IJYiti-1'-

ilUi!Yitif-2 

t:7::tl:l:l::IJYifilf-

tH!lJ±!JXiil:l:l::IJYifilf-

* :siz~~:lfttitYifilf-
iJ<3JZAFC l:l:l::IJYifil-1'-

RDNIR 

BA7145F 

10 

V.SEPA 

V.BLK 

v.oso 



VTR JH IC/ICs for VTR Applications 

• i@X'\f:ll;;f;::IE#t/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits Unit 

~nna•EE Vee Max 8.0 v 
~'.gtft~ pd 500 mW 

IJ.Jf'Fi..11/l~llll Topr -20-+75 ·c 

f:iilff:i..11/liffllll Tstg - 55-+ 125 ·c 

• tliUl~~tt/Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vee = 5.0V) 

Parameter Symbol Min. Typ. Max. Unit 

~1~.J;}~'ll!:im lo 8.0 14.7 28.0 mA 

i!Jf'Fl!ifillittl!:im Ice 23.0 31.7 55.0 mA 

<VIDEO AMP>•EEfljf~ Gv 5.1 6.1 6.8 dB 

D i,,:,-;.i' DRV 2.8 3.4 - v 
~;m~~tt le -2.5 -0.3 +1.8 dB 

~1N~ltll1t* '-' l'(Jt- Vsyn ·Min - - 0.12 Vp-p 

7.1<¥77/:t-/1'Wii TH• BL 8.5 9.5 10.5 µs 

¥:~77/"\"-/1'Wii TV• BL 0.83 0.93 1.05 ms 

<7.1<¥>7 1J-7/ffilim~ IH • O 13.7 15.7 17.7 kHz 

:t- i' 7"7 i' 'J7 v /;,; /:,.ICAP ± 1.0 ±2.0 - kHz 

:±J:tJ1~J1.-;;i.~ THP 8.6 9.6 11.2 µs 

1-ni¥tt DIF 820 970 1200 Hz/µA 

HJl-;l.".lifE Low VH·L - 0.1 0.3 v 
High VH·H 4.7 5.0 - v 

<¥:~> 7 IJ - 7 / ~)m~ Iv· o 43.0 50.4 58.0 Hz 

3pin~*:±l1J~~ Vvp ·Max 2.1 3.2 - Vp-p 

5pin~*:±l1J~~ VvN ·Max 2.1 3.2 - Vp-p 

F71' 7 1J ::.'J' 'J 71 LDRV - 50 150 mVp-p 

<HD, VD>'fiHll~ THVD 13 21 29 µs 

HJv A'llEE LOW VHVL - 0.1 0.3 v 
HJ!- ::;i. ".liEE HIGH VHVH 4.7 4.9 - v 
HD HJL-;l.l!i THD 7.7 9.0 11.0 µs 

VD /~Ji,::;i.~ TVD 0.78 0.93 1.12 ms 

RDNIR 
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VTR lit lC/ICs for VTR Applications 

• ~IBU1JfF;l:f-l:/Recommended Operating Conditions (Ta = 25°C) 

Parameter Symbol 

Vee 

• litiJl.l~J/Application Example 

FBT 

~ ?1,~~~~~t•m•Q~t. 

R3 ~iHJJl!llifttj;tt•ffloQ~t. 

1544 

Min. Typ. Max. 

4.5 5.0 5.5 

2 

+ e, 
47µ 

V.DRIVE 

Unit 

v 

RDHIR 

VIDEO OUT 

R, 
16k 

v.ose 

BA7145F 

HD 

VD 



VTR ».I IC/ICs for VTR Applications BA6301 /BA6321 

FG /5:&\7.l/lf&ljfip BA6301 
BA6321 

FG System Speed Servo Controls 

BA6301/BA6321 t.t, VTR i:-9il.Jtili1JilJt:'.IZ,~ld:il.Jt 

~illffl~VR~- ~AT~~A~ff~ff7//, illi 

-f3H§i!i1Hllltl:l 1J MIX 7 / /i 1 tt ·;1-'r- Vt:;!: c &l.l t.: if 

-;F:::i / t-Cl-JvfflO) IC "Z'9o 1:ilf§if-;F:::i / t-Cl-Jv 

cMDAt::Mm~T. M~~~i-~9~~ct:J:~~m 

;ui if-*" ~mi1tJt.if-;j{O)~''fnt:M1m-r ~ a:-r-o 

5V, 9V .:.~Hf 12V O)~ IT :ft0)1t)~1tEEt::M ~ T t' 'ti;~t: 

iM'I=~. ilfl1t:tJ1ttftU•S:ftn 1 ;J:9o FG/Cl?7L.:t.J 

r'J / 9 t::Mm ~ t.: ~~9:il.Jtili1Jm 1 *iii•~ < fi ~ a: -r- o 

BA6301 /BA6321 are 1-package servo control IC of the 
speed control F/V converter, hysteresis wave forming 
amplifier and the speed-phase control output MIX 
amplifier required for controlling VTR motor speed. 
These IC are adaptive to either phase lagging servo or 
phase leading servo by setting the MIX system accord
ing to phase servo control and MDA. 

•*¥~ 

1) FG /Cl 7· 7 L. :t.J rJ / 9 t::Mm ~ f.:i.l.JtililJilJt/l'· ~ ~ o 

2) S/H ~~ F/V Rm~l' iii> IJ' F/V f.!iM:Jl : fc~600Hz 

l:' l.t BA6301, fc~600Hz -r l.t BA6321 c fie~ 1 '5t tt ~ 
~ct:J:IJ, ~;J:~';J:f.J: FGf.!il)&'.:JlO)if-*::J/ t-Cl 

-JvtiiiTlm-r iii>~ o 

3) ~J.ll.J>-J.JE~f.J:!Qjj);lf""('~~o 

4) ftbll!fl'1tmt ""('iii>~ 0 

5) jjjf'J:1tEE~IHltJ'IA~ 1 0 

6) ;iH;tttflB.i'o1.J'Yf.J:~ 1 o 

•Features 
1) These IC can control motor speed according to the 

FG program counter 
2) These IC provides the servo control of various FG 

frequencies, as S/H type F/V converters; by using 
BA6301 or BA6321 for fc ~or ~600 Hz, respec
tively. 

3) The motor is started quickly and precisely. 
4) Low current consumption. 
5) Wide range of opration voltage 
6) The number of parts required to connect externally 

is less. 

• ~Jf~-t)!~/Dimensions (Unit : mm) 

19.4±0.3 

'"i::::: ~ 11 
12345678 

00 

~[~~I o~·s ~~ ~ ~ ~~ 
~ ·~ 0.5~0.1 

~ I 1-- 2.54± 0.3 • I 
17.78±0.3 

•m~ 

~-\'/A 9 / i:- 9 i.l.JtililJilJ 

J-:'71'"- ·;1 Fi:-9ilJiili1JilJ 

IJ-Jvi:-'.$1J.lJli!iljilJ 

1·7.6±0.3+-i-~ 

~-
~ - J\-o.3±0.1 

~oJ 

7-/7·:1~. i.,,:::i- i-:·/v-1't.J:cO)J.l.Jtili1Jm 

• Applications 
Capstan motor speed control 
Drum head motor speed control 
Reel motor speed control 
Speed control for tape deck, record player, etc. 
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VTR Jf,J IC/ICs for VTR Applications 

16 15 14 13 12 11 

Vee i 
I 
I 
I 
I 
I 
I 
I 

-------- -- .., 

l.------~----

GND 

2 3 

I 
I 

5k{l 
I 
I 
I 
I 

.J 

4 5 

• ~$1E11ft.m1£~/Circuit Diagram 

1615 14 1312 

2 3 4 5 

• l@M:ll:;;t;::~*!/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

lUi!~B: Vee 15 

ff~m!i<: Pct 450* 

tii'Fi.illf~llll Topr -20-+ao 

iJi\#i.illf~llll Tstg -55-+ 125 

10 

11 

1546 RBHrn 

BA6301 /BA6321 

9 

6 7 8 

10 9 

Unit 

v 
mW 

·c 
·c 



VTR JI) IC/ICs for VTR Applications BA6301 /BA6321 

•-~~~'Ii/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=9V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

tit'F•1nami Vee 4.5 - 13.0 v -

!ft\f8.Ji}Pil•iilf lo 1.1 2.2 4.4 mA -

FG 7"//mlJl--:ttll:flH~ Gvol 65 75 - dB RFG=100k0 

FG 7"/7"1±l1:Jv"\'JI- VFGo 2.0 2.6 - Vp.p -
FG 7"/:1$ l::.A7'J:/.A.PF.:l1li:ll: Vhy M 1.1 1.3 - v -

l:: .A 7 1J :/.A •B::'ii VhyW 30 70 110 mV -

l::.A 'T ');,.A J7://tl:l1Jt--r.;:Ji, VhyO 6.0 7.0 - Vp.p RL = 20kQ 

F/V l:ltl:lltJ)gJfjUi /;.VFVT - 1.2 - mV/"C VFVo=4.5V 

F/V i'.lt$ F/Vi:lt/:lltJ ~·IJ 7 f- /;.VFVD - 0 - mV/"C VFvo=4.5V 

F/V i:lt/:lltJ !.;"\'JI- VFVO - 7.5 - Vp.p RL=oo 

MIX 7" / :tmlJl--/tll:flH~ Gvo2 50 60 - dB -
MIX 7"/:1$ 

MIX 7"/7"/:lltJv"\'JI- VMIXO 6.0 7.0 - Vp.p RL =20kQ 

<fi#.lJ(-(7".Atll: VBias 4.3 4.5 4.8 v -

~it!] STOP .Av "J;, 3JvF1.--r.;:Ji, V1N TH 1.0 2.0 3.0 v VMIXO <1.0V 
~it!JSTOPit!Jf211 

.AtJm:m R1N 20 30 40 kQ -

• l(}JIH§IJ/ Application Example 

Mix Amp Gain v 
U'.>E iH'.~'.>E!llP,C, T 

' 
Vcc/2(:~/ fO-Jv R 

\ v"Jv ~'.JE(7)!11l" ,Ell 
\ 'f(7)i!JU11•mi!Hi:l1 

I 1 

I I fc=o.69RTCT I 

v cc 

(5V /9V /12V) 
:\'-

v, -\' 
:1 
.A 
'.$! 

CH, CT, RT il!1fl91J 
;,. 
/ 
~· 

FG /!J)J.ll~ OH Cr Rr 
7 
L... 

100Hz O.Ql µ F 473 270k 
if 
I 

;f-
1kHz OOOp 472 270k ' 

2kHz OOOp 332 180k 

c c, 

I FG 1:i11UU>t" 
l;~Noiseiltlll 

"H "(7)'*15pin 
Mix Amp!fj;tJ 

W::.{J~~?H: fJt°l:;b!IO~HG LowttH> :ll?/1->!o1'.tt'l>t 
7a 7'71.iil!ltitllflP-C·~ '.> 

naNrn 1547 



VTR Jf.l IC/ICs for VTR Applications 

• fl~rr..J*lttit!l*l/Electrical Characteristic Curves 

~ 
5 41----+----+---+----"---1 

~ 
~ 3t------+---+----t---t-----l 
a: 
:J 
0 ~ 
~ 21----t---:::;o..+-~---=---t '---+----! 

~ ~ 
5 
0 

00~~~4~~-8.__~~12~~-16'--~~20 

SUPPLY VOLTAGE :Vee (V) 

J 80 t----+---

z 
~ 
w 60 t----t-3'c-
o 
;: 
_J 

§; 40t----+----+-"-<---+----"----l 
CL 

§ 
~ 20t----+----+---~~--"---1 

CL 
0 

10 

> 8 

J 6 
w 

~ 
c5 4 
> 

~ 2 
0 

100 1 k 10k 100k 1M 

FREQUENCY: f (Hz) 

Fig.3 Mix. AMP ~J3:flj~-Jl!ilil.Ulr:1i¥11 

Vee=9V ,._ 

0.2 0.4 0.8 1.0 

BA6301 /BA6321 

8 

~ 6 

> 
w 
0 
<( 

~ 4 
§; 
f
:J 
CL 
!:; 2 
0 

l 
llsou•L 

40 80 120 160 

OUTPUT CURRENT: 10u,(mA) 

120~-~-~-~~~,..-~...,-~-. 

I I Vee=12V 

~ ·=>----+-----+--~~ ~ 0 

~ 60t---+---~l----',,._'--I-1--+-----+-----1 

~ " §; }..,_ 
CL 40t---+---+---+~__,,r-t----t----1 

g "h. 
~ 201---+---+---+--t--~~~~-----j 

010 100 1 k 10k 100k 1 M 10M 

FREQUENCY: f (Hz) 

Fig.4 FG AMP ~B:fiJ~l!l-Jl!lliBitt1i¥11 

UJ 
C!l 

~ 
~ 
z 
0 
Ci) 
a: 
UJ 
> z 
0 
(.) 

5.2 

5.0 

4.8 

4.6 

4.4 

> 42 
Li: 

4.0 
-50 -25 

Vee=1 9V J J 
C, = 0.047 µ~ R, = 270k!l 
C,=0.01µFT 
f,, (Spin)= 100Hz 

0 25 50 75 100 

OUTPUT CURRENT: lour (mA) AMBIENT TEMPERATURE: Ta (°C) 



VTR III IC/ICs for VTR Applications 

Vee =9V 

Ol ~ ~~lu..-0 ~ 10-0 lWJllllt::k ±±:i~l!!!!O~k t:illlUJJIOO k 

FREQUENCY: f (Hz) 

i1: 11pin sinkli~1Jl:t 20µAf£m'C'9CIH'JiHi1j~f41:i!CJ.tlf1t,J11'9o 

Fig.7 F/Vi'ffH~tt (11pinl!UU'iiiP~) 

BA6301 /BA6321 
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VTR JI IC/ICs for VTR Applications 
BA6302A/BA6302AF 
BA6303/BA6303F 

BA6302A/BA6302AF 
BA6303/BA6303F 

FG :1Jit)IJl'.fft1Jflffl IC 
IC for FG System Speed 
Servo Control 

BA6302A/BA63031i, VTR!<;Ht 1:~~ I., f.:FGn~iiJt 

ij--;f-::i::,.. t- CJ-J!llCl:', ~.A 7 IJ ~ .Af't9 FGJ" //$, 

S&H:;tJ~FIV~W!i:IB, ~ji;J"//i:IB, 1/l~-9f:BO)4-:> 

0)7'CJ ·;; ?l:'mlilGVn':l:To 

"E-9::i/ t-CJ-JiliiltB'.il::IHH'tltCRl:Zff~'. ~EE 

it~< B'.il::l:' 9 :!: To g;;Jl::t.i:-EiM;¥tttft~.:, tl.9 J:?, ~ 

iiEti!EI~ f l*!il L, -r ~':I: To 

ffi7/7'ilitit~V~W!~ti~~/CJ~7h~~/9f 

B'.iET {> C:. t 1:J: IJ, ~fl~!mO)-'E-9 .A I::- FifAJt~ 

< /CJ~7hifi1Jfllll:'9:1:To 

The BA6302A/BA6303 are !Cs for FG system speed ser
vo-control for VTR, consisting of a SH system F/V con
verter unit, FG amplifier unit, with hysteresis section, an 
error amplifier unit, and an inverter unit. 

-~~ 
1) g;;'.iE:Jt0)~~'9H'tltCRl:J:9.At:- FB'.lE:tfl:'9 9, 

S & H:;tJ~F/V~~Tif.>{> 0 
2) jf/ 1.A'ttO)~~'t:.7.7 1J ~.Aft9FGJ7//il*I• I., 

Z~'9o 

~~ii~-:ig;;'.iE:f.i:'"E-9Etit~ml:'99,Eti!El~f 

l*lil i., n' 9 o 

~ffi/CJ~7h~~/9fB'.lE'9"9C:.t~J:ij, ••ii 

.A I:: - t''!liUOO tfl:' 9 9 o 

5) Cl -1~'7 - ""("if.,{> (Vcc=9V, la=2.3mA Typ.)0 

6) 5V/9V/12Wl)~ 'T t\.0)~~~13::1" t,g;;J1::1:tif'l=T 9 o 

7))ftffltt0)~~'1 /l~-9 f 2i!El*!~t.,n'9 0 

•m~ 

VTR~~/.7.9/-'E-9.Al::-F~OO 

VTR 1"7 h"E- 9 .At:"- Fi!illflll 

VTRIJ -J!l"E-9 .A I::- t''!lilJflll 

~O)·"E-9.Al::-F::i/t-CJ-~ 

• *ff~".f";ili!)/Dimensions (Unit : mm) 

BA6302A/BA6303 
19.4±0.3 

Rl. 2 116 15 14 13 12 11 10 91 

~=;::;:=;:;::::;::;:::;::::;=:;::;:::~]~ 
12345678 

mt~~!J~:,,, 
~ ~ ~2.54±03 I I I 

17.78±0.3 8.8±0.6 

BA6302AF/BA6303F 
10.0±0.3 

16 15 14 13 12 11 10 9 

12345678 

-:j___ ml_ 
~ :Li.J1nnnnnnnd ~DE3\\,_, 
_: 1~---1 ~ -J f-- -1 f-o.3M111 -.-

0 1.27±0.2 0.4±0.1 

•Features 

1) S & H system F/V converter, speed of which can be 
set up by a stable external CR. 

2) An FG amplifier with hysteresis is used to enable high 
noise immunity. 

3) A built-in start-up circuit is used to achieve both high 
speed and high stability at start-up. 

4) By using an FG program counter, multi-step speed 
control is possible. 

5) Low power consumption (Vcc=9V, lcc=2.3mA, 
typical). 

6) Operates stably on SV, 9V, or 12V supply. 
7) Two inverters are used for flexibility. 

• Applications 

VTR Capstan motor speed control 
VTR Drum motor speed control 
VTR Reel motor speed control 
Other motor speed control applications 

1550 naNrn 



VTR }JJ IC/ICs for VTR Applications 

BA6302A/BA6302AF 
13 12 II 

' ' 
I i1J\)!]:±:tJArnp8B I F-Vj{1'/fIB 1 
L _________ _J L---------- -- - ___ _J 

r - - - - - - - - - - - - - - - - - - - - - - - - - -r 

' ~-$ ' 

GNO 

BA6303/BA6303F 
lo 15 14 13 12 II 

I ffiiJfl!l:±:1JAmp$ L _________ I 

r--------------------------1 
I FG AmpflB 

- - I 

• ~:MM:::*::~*!/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

~)bj[~ff Vee 15 v 

~m11~ pd 450 * mW 

l!Ji'Fi.m!JUa !I Topr -20-60 ·c 
fj:tfi.m!JfiBOO Tstg -55-125 ·c 
1 //~-:$ll§]jffl~frl.f~ii1! IL 10 mA 

RDNIR 

BA6302A/BA6302AF 
BA6303/BA6303F 

10 

r-- ----- ---1 

1' //\- '.';!$ I 

' -----------

10 

r------ --, 
1' :,,11-?fIB I 
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VTR}ij IC/ICs for VTR Applications 
BA6302A/BA6302AF 
BA6303/BA6303F 

e 11;j(fr:J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25t, Vee =9.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

tii'F'ili:iU!:IHU!l Vee 4.5 - 13.0 v -

1 BA6302A/ AF 1.7 2.6 3.4 
fllU~-i;-B<t'.lltiil~ l lo mA -

BA6303/F 1.4 2.3 3.1 

FG7" //DC!~ 17" ;<. 'ili:'fii VFGB 1.1 1.3 1.5 v -

FG7" /:f N;-;<.1~17" ::<.'iii:~ lbb1 - 80 320 nA -

FG7" / /fj;)Jv- :t'ili:EEflH~ Avo1 65 75 - dB RFo=1MQ 

FG7"/:fi:l:l:t.H,N;Ji,.. VFGO 2.0 2.6 3.0 Vp-p RFo=100kQ 

l::::<.7 1) ~;1.:::J//tv-5' 
lbb2 - 600 1200 nA BA6302A/BA6302AF; lbbl 

1~17"::<.'ili:~ 

l::::<.7'J ~;<.cfifi:;:'ili:ii'lff!l 6.Vhym -140 -60 +30 mV 3pin t CT)'ili:ii'Lil' 

t:::<.7 IJ ~::<.'ll!:EE~ Vhy w 40 60 80 mV -

l::::<. 7 1) ~A 7" /:flfl1JvN;JI,.. Vhy o 6.5 7.3 - Vp--p RL =10kQ 

F IVi:~lfl 1J i.!!.!liUll /:,. VFvT - 160 - ppm/"C VFVO =4.5V 

F/V'.j£~1fl:1J J-:'IJ 7 I- 6.VFvo - 0 - mV VFVo =4.5V 

12pin'X'- ;<.'iii:~ lbb3 - 25 100 nA -

13pin'X'-;<. 'iii:~ lbb4 - 15 60 nA -

FIV'.!£~~$ t:,.FV - 30 - mV/Hz 
RT =120kQ CT=0.1 µf 
Fo =100Hz 

DC7"//fj;JJ~-:1Jf1 / Gvo2 49 55 - dB 

t 
-

cpF,:;:1~17"::<.'lli:EE Vs 4.2 4.6 5.0 v -

DC7/:1' 
BA6302A/AF 6.3 

Voeo 6.1 - Roe=oo, RL=20kQ 
lfl:t.J '-""''~ BA6303/F -

A.1J ::<. v ·y ~ =i !v F'ili:EE Vrn 1.5 - 3.5 v -

A.1J1/'C-~/;1. R IN 20 30 - kQ -

lfl:1JSAT'ili:EE VsAT - 0.2 0.3 v RL =10kQ, V1N =Vee 

:fl 1J IJ - ? ".!!:EE IL - 0 1 µA VeE =13.0V, V1N =OV 

1552 RDHRI 



VTR }ti IC/ICs for VTR Applications BA852 

BA852 FG 1iit~Jlfil: IHfi~fm]J:J.J IC 
IC for FG System Velocity Phase Servo Control 

BA852 t;I:, 1::· 7 ;t 7 1 .A ? :1 v - 1' OH - 9 if - # :::::J / 

t- a -Jvffl t:~~ L. t= 1Cl'9 o if-# :::::i / t- Cl -1i.-t: 1Q, 

Jj ~, FG IJ.:: 7" 7" / /$, I::: .AT I) ~ .A)Jtff~flff~$, F IV 

R~$, PIVR~M. ,;- 9 O)FG~~JU:Mlit Ld= FG:h ') 

/9$, ,;-9.A~-FO)W~iffl:hrJ/9$~lj~nS 

0) :ta--;? t:~'.IE~~ibii~EE €1~~9 .Q v:¥ .:iv- 9€1BO) 

~:ta "J? i 17·:;/t:tMIOCL.Z~'!9 o S&HjJ:;.tO)F/V, 

~VR~l'aij, b~~~~tt08Al'~'.IE~~--~ 

Jt,;-)lif-;j{:::::J / 1-D-Jvi IJ1 \t S tl.!9 o D-H'7-

(Vcc=10.8Vaij la=6.0mA Typ.) (', ~i.l\l[ 1J :,;- I?:.-- 3 

/~·~•<, -~~M,;-9:::::J/l-D-5~~ffll'8! 

9o 

The BA852 is an IC developed for motor servo control of 
the video disc player. 

•IM~ 
1) ,;-91.iHfil-~Jtif-;J{:::::J/ 1-D-Jvi 1 7·:.i/(DIP 

16pin) t:*"3iJl) T ~' .Q o 

2) -~Ej}J~iJtt i~JJl. L. f=S&H1J:;.tO)F/VR~~ljP!VR 

~l'~JE:~if-#Ej}J-j}Jf'J:~iJtttf~~ s tl.Qo 

3) / 1 .A·-~:!;~·O)·~ 'FGJ" / /)J.10f~fljf~IQ]Jl3t: J: IJ ~ 

JE: 1.,. t= :::::i / 1- a - 1v~i\'ttm~ s n .Q o 

4) ~'.IEft~ibi! t: J: IJ l:*:JM~@ll3 "';/Cl '/ 'J i ~'.IEft I.,. -r ~ \ 
.Qt~-~~-~EEi~$~Z~!ll'8.Qo 

5) FG-PGR~ffl:h r) / 9 i !:*:Ji! L. T~'.Qo 

6) ffilJmJ.A 1::0 - FO)W~ Mf15pinO)High - Lowt: TIUi.!!l!t: 

fj-;{_{>o 

•m~ 

~7-t71.A?/1,;-~,;-)lif-# 

;t-71;t/1,;-~,;-)lif-;j{ 

VTR;:f -v/.A)l /,;-)lif-;j{ 

VTR f''5.L.,;-)lif-;J{ 

• ~Hf~'1-i'al1l!/Dirnensions (Unit : mm) 

19.4±0.3 

Rl.2 14 13 12 11 10 

12345678 

~ ~I 
~p N Ir--\\-" .~ ~I T: . ]~1 '.:° 

+1 ~ ~ ' ' t,~~"'""'~ ~ I ~2.54±0.3 
1 

~ I 
17.78±0.3 8.8±0.6 

• Features 

1) Motor phase - speed servo control are housed in a 

chip (DIP16pin). 
2) Stable start - working characteristics are secured by 

F/V conversion and P/V conversion of S/H system that 
realized high-speed starting characteristics. 

3) Stabilized controlling characteristics are obtained by 
FG amplification waveform adjusting circuit that has 
high noise elimination effect. 

4) Internal circuit blocks are stabilized by the regulated 
power supply, and the reference voltage can be ad
justed externally. 

5) Built-in with a FG-PG conversion counter. 
6) Control speed can be varied simply by High-Low of 

15pin. 

• Applications 

Motor servos of the video disc players 
Motor servos of the audio players 
VTR capstan motor servos 
VTR drum motor servos 
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VTR .m IC/ICs for VTR Applications 

16 15 

FG~i&:tti;JJJIH 

)/g 

@•itti;lJJ!! ;\. 

111 y, 
121 J1 

e ~~:.h~::k~*!/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

-~~a:: Vee 15 

~~Ul:$1<: pd 450* 

t!Ji'Fi.!i!IUU!I Topr -20-70 

fJi'.ffi.!illi:lali!I Tstg -50-125 

BA852 

10 

F-V~I!! ()JlJl$1J1ftD!ll) 

Unit 

v 
mW 

·c 
·c 

• lll~IY-J*''li/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =10.BV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

tii'F"<itilJi('i!iWmli!I Vee 9.0 - 13.0 v -

lftti~~P<¥•mt la 3.5 6.0 8.5 mA -

FGJ7 //'l@:!EflH~ Gve 38 45 52 dB 
f1N =270Hz,)..1J l/A<'Jv9mVp--p 

;.Hi WiE::it iaU:lE:llllrM:~i:itE? 

FGJ7//DCJ/l'(Jv VFG DC 1 .1 1.3 1.5 Voe -

FGJ7//tl:l1JL--l'(Jv VFGo 2.0 2.6 3.2 Vp-p -
l::.A7 IJ ~.A~ Vhys ±145 ±185 ±220 mV -
l::.AT IJ ~;l.tj:lr.\j_'l@:'f.ii VhysM 1.1 1.3 1.5 v -

if.::;;l;:l!li:%1JU!Jtl:l 1J v l'(Jv Vv 5.8 6.2 - Vp-p -
tl:l 1J~!E'l@:~~tb$ h.Vvp - 0.06 0.30 %/V v v =5.0V, Vee =9.8V- 11.8V 

tl:l 1J~!Ei.!illi:~tb$ h.VvT - 0.02 - %/"C V v =5.0V, Ta=-20"C - 70"C 
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VTR JF.l IC/ICs for VTR Applications BA852 

• tlUtB'!JM~/Electrical Characteristics (Unless otherwise noted, Ta=25t, Vee =10.SV) 

Parameter Symbol Min. Typ. Max. Unit 

~*f:iH!lftitJfall:±ltJv-"J" Vp 4.8 5.2 - Vp_p 

l±ltJ•IHDi!l:lb$ /!.Vpp - 0.08 0.30 %/V 

l±ltJ'.illfil.lll:lb$ 1!.VPT - 0.02 - %/"C 

<il.llWllHS> 

Wll~J..tJ;r. v ., ~ =i JL- l'v-"JL- .!!.1f172 1.0 2.4 3.5 v 

.AtJlttt R1N 10 25 50 kQ 

<FG:fJ'J ;....~$> 

13-li!iJ.lt fo1v 1/9 

<v=¥.:i.v-~$> 

v=¥ .:i. v- ~ l±ltJiiEE VREG 6.5 7.3 8.0 v 

v =¥ .:i. v - ~ '11Ui!Jflb$ I!. VREGP - 0.2 1.0 %/V 

v=¥ .:i. v- ~ :±ltJ~ilff IREG OUT - - 10 mA 

• JiO.lfHM/ Application Example 

Vcc=9V-13V 

A:IJ'l,.17'•J/'J 
:J;...T;..."ifl-'lt~F 

~ll!ltl!ll! ~ * 't' 

FGI: I:: {f~t; / 1 XOJ!l*~lll 
::J/7'/<tO. lµF!i§'!-:>ltZ < t~~'' 

P/V\11'.J!l;!JJ!f!OJiJtl!l!trr ''* 't, 
j;Zfll•*A :IJOJ~llll t TJI, -t OJ~j;Z 
fl'IH"I:: ~<.FG*IO!lfl:IJl::.*I:: 
O)filfl'l&t~l::~k~~O)filfl'l&lll 
:1iv;1: 
v;-g~~v, ·T;./;, 
1::.!i>Ji.&tL>!;'t, R;OJ1ii:36kO< 
R><360k0!ill!ltl!ll! ~ li' 't, 

llil"ft~J!IU.:IJ 
"H":U 
"'L": I< 

fL.O, 2H·16Qb·CNF 

P/Vl!'J!IOJfilt!l&ttrV;!*-JV F 
~l!;'t, 

S&HJ'-l:J/7~".ifc_;Ht;tlpF, ;i"-t 
>17 ~-Vllll!\litR>•1.J:IMO!ltl!ll! 
~l!;'t, Z.tLICJ:IJ30Hzfilt!IA:IJIC 
M~<. •J-,7'Jvf.J200mVl::t.;:•J 
l!;'t, 

>!; kAMPtf£flJ!lll.1:""1$!ilitlC {~lE ~ti. lie T, 
An•, 25k0/ 1600 '44d8 

Fig.1 

naNrn 

Conditions 

-

Vp =4.0V, Vee =9 .a - 11 .av 
Vp =4.0V, Ta=-20- 70"C 

lo =2.0mA 

Vee =9.8-11.SV 

-

MDAl:~t.>-tt<• 
*lllEEHtlE:~* 
't' 
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VTR ffl IC/ICs for VTR Applications 

1556 

7 pin S&Ht!l:IJi&'.m 
5 pin F /V'll:J!! 
<7);: ~·J i&'.i&'.ff~ 

10pin 
S/Hl!l:IJi&'.m 
13pin P/V'll:J!! 
<7);: ~·J i&'.i&'.ff~ 

FG/ililil!!( 
f}.J J!! ;j_ 'if ;,-7 ') ;., '.11!-I;-

1 

,__ ____ T ~.2ir --------t 

' 

:~ ..-(1 
I 
I 
I 

p /V'il:J!!<J);:_ ~I) )lfff~ 
(13pon) 

FG/il!lll<J))'O>tJ!J/illlll 

Fig.2 

naNrn 
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VTR Jf.l IC/ ICs for VTR Applications BU27305 

BU2730S VTR 7:/ 9 Jv-lf-;1{ 
VTR Digital Servo 

2 µ JL--JL- • CMOS /J:l i:? .A t:J: •mJR~ ti., 5lll•~1J t 

50mW (Typ.) c::k~:lt';Q:< ;Q:-::iH':J:9o 

.tlftcL..T~, ~-*ICC:L..T~¥$.tlfti9~Ttt 

~ t;t. t !i-? h~.:. t, ~ -TPi¥~~il!J. V /~JL- .A R~@llfflr, 

~cU'E: - F E'lib*1n'JIJ@llfflr, VHS • Hi-Fi ~.A 71>. t: s It .Q 

FM~-71~~~F~~~m~R~@llfflr;Q:[~.flfti~ 

~ vn' .Qt.: d.>'1~*'1:1li1t:c 'JitffltfilJ'lmz9 a 

.:c- F~it:IE:1: t;t. ~ •J "JL-7- 9 f.iim1H~i~*m t... z c 'oQ ~ 

"t:'?1~/c~1/97I-.Aif8~~ff~:J:9o 

9\.f;J-IHlB.,~ty;Q: < l~"J 'T-V't 30pin ~ .:::i. IJ /?DIP 

c1Mll.Z9a 

* t.:, :-x~1±:m1:-:Jc 'T t;t.? .A?~ 7~ 3 /t:J: •J lt:c 'lB 
IHlt: t.>t.: -:J T~~1lilJljgz, t'~J: 7 ;Q: ~.A 7.t.I: tMJit 

Z~ .QJ: 7 t:~it~t~ ti. H':J:9 o 

• F7 L>. FG ~iJUJl 

0 fH filiiEiifi' 

• mfil;! v /~JL-.A 
• =t--v7'.A9/'71/1miE 

·~7~~/~~tifiliiE ·~-7·· 
·~1'7'.A9/ffi~~- ·X-~7~~ 

BU2730Sl;l:, VTR~ F71>., :t--v7".A9/~~-*@llfflr 

i 1 7 ·;1 :tt::it~ L.. t.: 7:/ $i Ji..1.J:r.t~ -* ~ / ~ J:l -Ji.. 

ffl LSI Z9 o 

BU2730S has been developed by 2 µ rule.CMOS pro
cess with power consumption as small as 50 mW (Typ.). 
Its functions include all basic functions as a servo 
IC.pseudo V pulse generating circuit during searching, 
automatic recording mode discriminating circuit and 
FM audio head switching signal generating circuit in 
VHS,HiFi system and so on.Therefore.the IC is applic;
able very widely. 

• ~:& 
1) CMOS/J:li:?.Al:J:IJ'(l~;)jlj.~jJ (50mW (Typ.))o 

2) VTR~~-*C: t...z~,~;Q:flljgf 1 7·;i/1to 

3) .:c- F~it:IE:t: ~ 1J "Ji..7'- 9f.iimn:r.tt~.mt...?1 ~ 

/c~1/97 I-.A1.f8~o 

4) :t--\' 7' .A 9 / FV *-PV *I: 7:/ 9 J[..1.J:r.\:-71 /fill.IE 

@llfflri~~o 

5) 7-1'~1±1 L..Mlitt L.. VX~.tlliH B-:Jo 

• REC CTL DUTY il]'~ 

• REC CTL :±11J Hl:ti:±l1Jff~:r\: t L.., DC fiit,JJ. i ilJ 

• *ff~-:f-~lill/Dimensions (Unit : mm) 

2a+o.s 

13Q -0.> 161 

4::~:::::::: :~::11 
15 

~-~j 

ljg1: L..Tc'.Qo 

• PB Pi¥~ CTL DUTY *1rnlJ@)lfflr i ~~o 
6) ~-7.At:- l''l;t.~'E:- i;·4~~'.IE:Z~, ~6t:1.5 

i'!S~, 21tf~1f1~fflZ ~ .Q (m;;k 31 M~)o 

7) ~.:::i.IJ/? DIP30pin~1J,MH·;1'T-V'o 

•Features 

1) CMOS process brings low power consumption 
(50mW (Typ.)). 

2) Functions required as a servo of VTR are integrated 
in 1 chip. 

3) Serial data transfer system is used for mode setting 
and easily interfaced with microcomputer. 

4) Digital gain compensation circuit is built in the cap
stan FV system - PV system. 

5) The following functions are provided to determine 
starting position of the tape. 
• Variable REC CTL DUTY 
• Differential output of REC CTL is employed to en

able DC writing. 
• CTL DUTY discriminating circuit upon PB is built 

in. 
6) Four search speeds can be set in each mode.while 

speeds of magnifications 1.5 and 2 also being oper
able (maximum 31 X ). 

7) Small package of shrink DIP 30 pins. 
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VTR m IC/ ICs for VTR Applications 

•m~ 

VTR 

• 7' CJ ·:; 7 ~ { J7 7· 7 .L./Block Diagram 

•Application 

VTR 

fsc CAP. 
FV OUT FV OUT 

BU2730S 

• :tl~llJfl:~#/Recommended Operating Conditions 

(Ta=25°C) 

Parameter Min. Typ. Max. Unit 

4.5 5.0 6.0 v 

1558 naNm 
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VTR in IC / ICs for VTR Applications 

• 11~r:J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=5V) 

Parameter Symbol 

il'l•-.itilit loo 

FV, PVJ\1 v/'\'.Jvf±l1:111E£ VFVH 

FV, PVa-v/'\'.Jt-f±lt.JTltEE VFVL 

REC, CTLl\1 v/'\'.Jvf±l1:111E£ VRECH 

REC, CTLO- v/'\'.Jvf±lt.J?ltEE VRECL 

1\1 v«"Jvf±lt.J".IE£ VH 

a- v"\"Jvf±l1:111E£ VL 

FSC).t.Jv«Jv Vise IN 

I:: AT 1J :,..AA1:JAv ·;1:,.. 3Jv F VTH 

3fiftJ\1 v«JvA1:JA v ., :..- 3 Jv i-· VTHH 

31ili'a-v«Jt-).1:JAv·;1:..-3Jv i-· VTHL 

FG, CTL.7'1:JL--«JvAV'/:,..3JvF V1N 

-=tJv?Jt-7-:::i::.-Hv- t-v«Jt- VTHMM 

'E /? Jv7 OFF IJ - -7~)Jit ILMM 

REC, CTL, OFF IJ--71lt)Jlt ILCTL 

• ;_, IJ J' J(/j' - 51 51 { ~ / ?° T -'r' - f

~ IJ J' Jl.r'E - F~l):J'E 

SI DATA 

SI CLOCK 

LOAD_J 
BEGIN 

Min. 

4 

4.5 

-

4.0 

-

4.5 

-

3.0 

0.5 

1.5 

2.0 

-

-

Typ. Max. Unit Conditions 

8 16 mA l!l\fil~~ 

4.98 - v RL=100KO 

O.Q1 0.5 v RL =100KO 

4.6 - v IL=5mA 

0.2 1.0 v IL=5mA 

4.83 - v IL=1mA 

0.08 0.5 v IL=1mA 

0.3-3.0 Vp-p AC ~.g. 

1.0-4.0 v -

3.7 4.5 v -

1.2 2.0 v -

2.5 3.5 v -

2.5 3.0 v -

- 1 llA -

- 1 llA -

05 D7 

L 
LOAD 

~-e~rr V---
-----~IL. 

Fig. 1 

10bit (DO-D9) 2MHzl-:.!l' 25 

DO I D1 D2 D3 I D4 I D5 D6 I D7 DB l D9 

PB REV NOR SER 1, 2, 3, 4 SP 

INST FWD X1.5X2 FF 1, 2, 3, 4 LP 

ASB SLOW EP 

REC SER, FF 

RDNID 

BU2730S 
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VTRJil IC/ICs for VTR Applications BU2770S 

BU2770S VTR :r:; 9Jv-lf-;J{ 
VTR Digital Servo 

BU2770S t:f:, VTR 0)-lf-;f- :/AT L. i 1 7- ·;1 7'1'#4~1' 

~ .Q J:? ': 1J= J?@Mi i*lil Ld.:7::i'? Jv/J:<\:-tt-;f-:::i / 

" i:l - )v ffl LSI 1' 9 0 /'{ •y 7' - ~ht. 42pin :/ .1 1) / 7 

DIP 1'9 o 

~=J7m~t~TA.ti~h.QDffi, Cffi, D~, CTL 

f~~i)J.li:jf~~JfH,, ilJlllliJfftllti:lti, 11H~llliJfftllti:ltii PWM 

iliti9.Q-ff-;f-t~rngO)ft!J':, ~;f?*pj:~pij;O)~ftl. V l'flvA 

~~@M, ~cjj"'E-1"13!WJ*IJ~IJ[EJ~~, Hi-Fi :/ATL.ffl 

FM~--r~~~~""~~mim~~~rEJ•, T-7'~ili 

~ffl CTL DUTY*'rnm•~ti*lil~n\.Qf.:61>, :JF'.%'': 
llil1'~'ffiffltfillljg1'9 o :H.:, 11k~7-tz ·;1 f-0)~ :f ://? 

J7/7', ~'71/t.J•-::ii:J-/1A'O)CTL J7//~~~Jl 

tJ :::i /1'ft...--? i i*lil ~ n '.Q t.:61>, 9H;:ttt~~J7/7'~ 

~M~M@M~~-~tJ~~~~o ~s~, *O)frS~-::i 

~ 'T '.t cO)J:? fJ :/AT L.': M<Jffiili*.Q J:? ,:, x A 7 

~ 7':/ 3 / ,;:J: IJ 11'~ 'Wfill,:i/i-:i Tillljg1'9 0 

BU2770S is a digital servo control LSI with builtin linear 
circuit to allow constituting VTR servo system in I chip. 
The package is a 42-pin shrink type. 

• !M'~ 
1) VTR 0)-tf-;Jq~~gg'i;~ 1 7 .. y 7'1to 

2) CTL J7/7', MIXJ7/7'~, ~'71/t.J•-::if!k~7iz·y 

f.. 0) J7 / 7' i J*lilo 

3) DFG, CFG, DPGf~~O)A,ti,:M~ 1J=J7::J//'{[...

-? iJ*lilo 

4) CTL IJ =r:::i /J'{t...--90):/ .:i ~ ·;1 r- v/'\'Jv,.t, "'E-

"'': J: IJ 3 Jm IH:ill~9 .Q o 

5) "'E - i-·~~:xi:: '.t 2 i'*:lt :/ IJ J7 Jv 7- ? *,i;m/J:lto 

6) :f-\' 7' A 51 / FV, PV *';:-TV? Jv/J:<.\:lf 1 >ff!iiE@ 

Mii*lito 

7)T-7'~ili~~Mffi~*O)~•tM-::i 

• REC CTL DUTY ill~ 

• PB Pii, CTL DUTY *'j:;JIJ@~~ i i*lilo 

•REC CTLti:ltiitHJ.Jilitit ~ DCif~Jl,Ji.iill~g,;: 

vn\.Qo 

8) -tf-7 At"- I" '.:f:~"'E- I'' 4 Jl, FF A t:0
- l'''.:f: 4 Jl 

O)~~:xi::t.J''"ii]"~go ~ s': 1.5fg)l, 2ffliltfieffl1'~.Qo 

• ?i-M'f°~~/Dimensions (Unit : mm) 

9) 1''7J..13H~*i fH'lifiiEPif,;:t!W.Jf'F~-tt, ~ibji~!WJ~ 

':J: M51'hiBD.Ll: Vt~ '.Qo 

10) 7:::i'51Jvf..7·;.i:f/'7'':Mffi9.Qt.:&l>t:, DMM ii*I 

il ~ :/ 1) J7 JL-7''- 51 ': T "7 •y :f / 7·:1;: it~:xE'.9 .Q.:. 

t t.J''T:• ~ .Q 0 (IJ = J7 "7 ';I :f / 7· till) 

11) PWM ti:l ti '.t A 7 7 / :l'Jv/j:<\: i ~fflo 

•Features 

l) All VTR servo functions are integrated completely 

in one chip. 
2) CTL amplifier, MIX amplifier and other high-gain 

and low-offset amplifiers are incorporated. 
3) A built-in linear comparator can cope with DFG, 

CFG and DPG signal inputs. 
4) The Schmitt level of the CTL linear comparator is 

variable in 3 modes. 
5) Mode is set by the 2-wire type serial data transfer 

system. 
6) Digital gain correction circuit is built in the capstan 

FV and PV systems. 
7) CTL DUTY discrimination circuit is incorporated for 

quickly searching the tape. 
8) Four speeds are settable for bote searching and 

FF in each mode. In addition, 1.5Xand 2Xspeeds 

are also operable. 
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VTRJD IC/ICs for VTR Applications 

• .eX\t:ll:;.t;:~-/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

ti.Intl!: Voo 7 v 
ff3HIS'\: pd 500 mW 

lb1'Jii.9.Jl~IBI Topr -15-+70 ·c 
1¥#i.9.Jl~IBI Tstg -55-+125 ·c 
jj/fffflbn•EE V1N Vss-0.3-Voo+0.3 v 
lb1'filtiJUIEElalBI Voo 4.5-5.5 v 

• ·-~~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, V00=5V) 
Parameter Symbol Min. Typ. Max. Unit Conditions 

liili!•illE ([]:;':I 7$) looo 4 8 16 mA 

liili!•illE ( 7'7[]1'$) looL 6 20 40 mA 

FV, PV 1\-f v"\Jvt:llt.Jil!:EE VFVH 4.5 4.83 - v IL=1.0mA 

FV, PV a- v-X'JvWt.JltEE VFVL - 0.08 0.5 v IL =1.0mA 

REC CTL/\-f v"\JvW1.J11EE VRECH 4.0 4.6 - v IL=5.0mA 

REC CTL [] - v"\JvWt.JtlEE VRECL - 0.2 1.0 v IL=5.0mA 

1\-f v«Ji..Wt.J•EE VH 4.5 4.83 - v IL=1.0mA 

a - v«Ji..W t.JogEE VL - 0.08 0.5 v IL=1.0mA 

°Y IJ J7 JJ, /Ji, J7 ':I ""ff!t;\; Rsipu 2.80 3.96 5.15 KO 

7'7C1' .A-f ·:17-:t /j!t;\; Ranon - 100 400 Q V1N=/(·:177'W1.Ji1EE 

Fsc ff3.A.t.J '""'"''" VFSCIN - - 3.0 Vp-p AC~* 

Fsc lb1'Jifi1J'J...t.J '""'"''" VFSCMin. 200 - - mVp-p AC~* 

Fsc.A.:htillE IFSCIN -50 - +50 llA V1N=5V, ov 
t:.Ar•J -Y.AJ...1.J.Av·:1-Y=i1i.. !" VhySIN 1.5 - 3.5 v 
t:.Ar•J -Y.A.A.t.JltillE lhySIN 30 70 110 llA V1N=OV 'E.::.1'f~~Jij 

3{i).,,t.J/\-f .Av ·;i "Y =i Ji, I" VthN 3.0 3.7 4.5 v 

3 {i).,, t.J [] - .A v ':I "Y =i '" "' Vthl 0.5 1.2 2.0 v 
MM ::i /lfv- I- v«Ji.. VthMM 2.2 2.5 2.8 v 
MM :it"7 1J-7•illE ILMM - 0 1 llA 

REC CTL :it 7 IJ - 7 tillE ILCTL - 0 1 llA 

CTL AMP+J(-f J' .Af!tit RcrL 25 37.6 55 kO 

( IJ.::. J'J' /-:/$) 

.A.t.J:t71?·:1 !-".IEE Vo111 -10 -2.5 10 mV 

).,,1.JJ(-fJ'.A•illE I bias - 0 10 nA 

*ll!titEEflJm Gvo 60 80 - dB 

"-f 1..--x·1i..w t.JltEE VoH 4.5 4.75 - v RL=20KO 

a - 1..-«1i..wn•EE VoL - 0.1 0.5 v RL=20KO 

',,1-.Afijl lsor1 5 20 60 mA Vour=1/2Voo 

"Y/"7tjl lstn1 0.5 3.0 10 mA Vour=1/2Voo 

RDHrn 

BU2770S 
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VTRJ:ft IC/ICs for VTR Applications BU2770S 

Parameter Simbol Min. Typ. Max. Unit Condition 

:t7-l!·;i 1-'iREE VQFF2 -10 -2.0 10 mV 

.A.1:JJ(1J"A1i)Jfl IBAS2 - 0 10 nA 

I ( 17" A liEEttAE'.~W! VSAT 1.5 - 3.5 v 

l±l:tJ:l!t:tii: RouT - 0 10 Q 

(CAPFG, DRUMFG) 

.A.1JJ<17" Ailt/.I VBAS1 1.5 2.5 3.5 v 

.A.1:J1iift lcoN1 30 50 70 µA 

l:::AT 1) :.-A.:l.£tm VHYSW1 60 80 100 mVp-p 

l::: AT 1J ;_, AtF~v-"'Jv VHYSM1 5 15 30 mV J(17"A•/.£!:X<J !,"( 

(DRUM PG) 

.A.1:JJ(1J"A:iEE VBAS2 1:5 2.5 3.5 v 
A:t.J~)Jft ICQN2 23 43 63 µA 

l:::AT IJ;,, A1iEEili VHYSW2 42 62 82 mVp-p 

l:::AT IJ ;,,Atj:l~l.;.r.;'Jj, VHYSM2 -53 -38 -23 mV 1( 17" A'~EE,:x.t t, "t 

(CTL) 

.A./JJ(17"A•EE VBAS3 1.5 2.5 3.5 v 

.A./Jiiift I co Na 70 110 150 µA 

I:: AT 1);,, A~l.£1\ VHYSW3 250 330 410 mVp-p SLOW/STILL Pi\'J..:.!91-, D19=0 

l::AT 1J ;.-A~EEti VHYSW4 450 650 750 mVp-p D19=1 

l::AT 1);,, AilEEti VHYSW5 25 45 65 mVp-p SLOW/STILL llil' 

l::AT IJ ;,,Atj:l~L;.r.;'Jj, VHYSW3 -15 15 45 mV SLOW/STILL llil'P.1;>~, D19=0 

l::AT IJ ;,,Atj:l~l.;.r.;'Jj, VHYSW4 -40 30 100 mV SLOW/STILL Pi\'P.191-, D19=1 

l::AT 1J :.-A.P~v-"'Jv VHYSM5 80 110 140 mV SLOW/STILL Pi\' 

-~~7~f-~~~~~~~~-~ 

CLOCK (J)"if..!;, ""f;lfl)~, DATA HIGH 7! DATA~ LATCH "9.Qo 

DATA 

--!LfL-11-
1 ·1 I I 
: I I I 

UL.lrh --- LATCH 

CLOCK 

DO Dl D2 D3 D4 D5 D6 D7 DB D9 DlO D19 D20 

Fig. 1 

DO-D5 D6 j D7 D8 09 I D1o I D11 D12 I D13 D14 J D15 

7':.i1'Jv PB REV NOR SER 1, 2, 3, 4 SP 

~7·:1:\'-/1'I INST FWD X1.5 X2 FF 1, 2, 3, 4 LP 

ASB SLOW EP 

REC SER FF 

1564 RBHIR 

CLOCK.A:t.JibfFftiiiliJJUllt, 1µs/::9go DATA 
O)~f!i;Ji\ilt, CLOCK.il.5.J:lflJ;IJ•~ 0.25µsJUJ: 
llf!tl. "(~lg;: l::o 

D16 D17-D20 

HEAD REC CTL DUTYij]IJIU 

W•Jtt~ CTLl:::A7'J :tAW•JlU~ 



VTR JD IC/ICs for VTR Applications BAL6309 

BAL6309 •1ll v / '\ Jv .A §ft~ 
Spurious V-pluse Generator 

BAL6309"1;, VTRfflO)•flll V /'l'JL-Af~~~~,Eij0)1 2LifU:E 

~/ 1J ~·:;71C1"9o 

~"*ili~~Q:>iii'ftQ:>:i~fJL1tl:~;IJ•1tlJ:~'tlfiH: 1 7- ·:; / 

11:1/n':t;To 

.iE~if-7-/ACl-IA7-JL-// -?JL-:jlj:~Q)§~- H:n 
)IO)•flll V /'l'JL-A !: ~~1" ~ .Q J:?, ICr*.1$1: .t:l~' T Cl 

:;.:; 7 ill* .UitJ~ ~ n' *To 

2H/6H, f311113 ffiW0)7-/A !::'- Fl:M Vt ti, c:i:J 

·:; 7 }..:h 1 -::>"Z"MM~;E:ftO)ij]*;t :lfrr ;t .Q Id: c, ~Httt 

$~0) ~ fJcll.> T~ld:~ '~.R.fflttO)~~ 'l1iftl V l'l'JL-AQ)~~:l.f 

"Z"~:t;To 

The BAL6309 is a 12 L hybrid monolithic IC for generation 
of spurious V-pulser for VTR. 

•MA 
1) ~"*ili~l:f!J!? V l'l'JL-AO)~fiHili.iEf~~Q)~~AHJI 

Hl'l'JL-A~tl~ili:iE~Jlf~~!: 1 7- ·:; /-z"t&JI, ~:lEI: 

~"*ili~O)~fJLtf~cll.> "n.Q o 

2) ~"*ili~l:flj!? H /'l'JL-A A'v !:tG:::J / I- Cl-JL- iiJjf 

~;E:ftMMl:J: IJ §ilJ~lgftM.i£-z" ~ Q 0 

3) 7 - /A I::' - I'' (2H/6H~l1 f3 Ill f3 ill) ill* ;t, A Cl 

-, if-7-WQ:>•((7,)~-F~M~ZA{7f-IJ:~1" 

Mffit'~.Qo 

4) 5V, 9V~l112VQ)§i!i~~G:1"1ilf'I= ~ 1t.Q,:: l::. ;IJf-z" ~ 

Qo 

5) LF (:J /fif /j { / 7 { /l'I'·:; Jr- :J) 16pin1"1!1 A;"(-A 

11;;/Jf~tL.Qo 

eJIUt 

VTR~"*:jlj:~ 

DTP71 v-IM~ 

• ~m-ti:A181/Dimensions (Unit : mm) 

~ 
2 4 6 8 10 12 14 16 

e Features 

1) Generation of loss correction signals of V-pulses and 
loss correction processing signals of H-pulses, due to 
the special playback, are processed in one chip, re
sulting in stabilized high-quality of the special paly
back. 

2) H-pulse discrepancy due to the special playback is 
corrected in the automatic following method by vol
tage-control variable time constant MM. 

3) Tape speed switching (2H/6H and f3 II/ f3 Ill), SLOW, 
SEARCH, etc. can be processed without switches. 

4) Operated by power supply of 9V and 12V. 
5) Employs ZIP16pin package, resulting in saving a 

space. 

e Applications 

VTR special playback 
DTP delay adjustment 

ftDHm 1565 

v 
T 
R 
If.I 

I 



VTR Jl.I IC/ICs for VTR Applications 

• :ia 7? 1f 1' 7"77 A/Block Diagram 

• ~M:fil::k:if:*!/Absolute Maximum Ratings {Ta=25"C) 

Parameter Symbol Limits 

~illf,'ili:lr Vee 13 

~~m~ pd 500 

ti1'Fi..!B.IUM!I Topr -20-70 

1lU.filillllnll!I Tstg -40-125 

Unit 

v 

mW 

·c 
·c 

BAL8309 

~a1*J!i'.1' ,,_ c· 

N.P.B/Cue/ 
Rev/sis 

BAL6309 

e '!jt~~tt/Electrical Characteristics {Unless otheiwise noted, Ta=25°C, Vee =5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

ti1'F11E:nll!I Vee 4.0 - 13.0 v -
l§J~'ll!:illt Ice 2.3 3.4 4.4 mA -
7, 14, 15, 16pin.A.:t.J1liillt l1N - 1.0 5.0 llA V1N =Vee 

7pin.A.:t.J .Av.,:,. 311- F v/'\'Jv V1N 1.3 2.0 2.4 v -

14, 15, 16pin.A.:1J.A v ., :,. 3Jv Fv«Jv VIN 1.0 1.8 2.1 v -

MM1, MM2, MM3~il'll!:E: Vs 2.45 2.60 2.75 v Vs =1 /2Vcc ' TM~ 0.7RC 

3pin/~ 1' J7.A tillt Is 0.06 0.3 1.2 llA -

5,6pin J\1' v«Jt-'ll!:E: VswL 4.8 4.9 - v lo =0.5mA 

5,6pin off IJ - '7 ~illt IL - - 10 llA -

10, 11, 12, 13pin/\1' v«Jt-'lli:E: VoH 4.8 4.9 - v lo =0.1 mA 
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VTR Jfi IC/ICs for VTR Applications BAL6309 

Parameter Symbol Min. Typ. Max. Unit Conditions 

10.11, 12.13pinc:J-v«Jv'!li:EE VoL - 0.2 0.3 v lo =-2mA 

10. 11. 12. 13pin/\ 1 v«Jv F71' :i=:mt ioH 100 200 - µA VoH =0.4V 

MM1, MM2, MM3:$11' ~ ;....~fWJf TM -10 0 +10 % tliitf:~i*'::-r 

:$11 ~ ;.... 7Wlfi!!.Jf1~tt TTa - -300 - ppm/°C -2o·c-so·c 

3pinJ...1J=:EE.allII V3pin 1.5 2.5 4.5 v -

• JiC>Jl'l~J/ Application Example 

.---------------! m*i'li~'E- F 

3p1n ilfiil: ~ ::i ;,1q ... - ~ v-"11-
C: I., to?/',/ 3 ·y ~MM, 

T1 =:=R1 C1 In VJ~~t 

MM1,MM20):J/Hv- ~v"'}t,~ 

:J / ~ Q -It-, :J / ~ Q -11-!lfl±li' 
t..- tt:ttllJ>H;tttCiltC: !J:~. 
V t ~ Rs, V 

con ~ Rs1 +Rs2 cc 

>i: : 3pin?liiil:IJ:, "- ·y F IEl!liil:i;t t; to 'T 1 ::<. 7 'J 
tl:\1Jl:-r. :J/ ~Q-11-"t~C:. :ftili!iO)OljJ;I 
v /~)(..:;<_ ~jl:~ 7! I!~. 

N.P.B./Cue./Rev./S/S t--------~ 
.-------------1 ·wt.A.tit! i....., ~ 

Fig.1 

3pin1li:1:iL~::i;,1~i....- ~v"'Jt-C: Gto?/'/3·y ~MM 
to to' I.,, 7pm "'L'"O)C: I! 

Veont 
T 2 =(R4+R2) C2 ln--VCC 

7pin "'H""O) C: I! 
Veont 

T 3=(R4+R3) C2 In Vee 
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VTR 1'I IC/ICs tor VTR Applications 

SW30 

MMl "L" ----------------

MM2 "L" ----------------

MM3 "L" 

V-Pulse "L" 

"H" 
V-Pulse 

V-Lock Pulse"L" ------------------

"H" ----------------------
V-Lock Pulse 

(a) / --:r JV:fv-'E- I" (14pin "H", 15pin "L") 

SW30 

MMl 
I 
I 
I 
I 
I 

MM2 "L" 
I 
I 
I 

MM3 
I 

I 

V-Pulse 
I 
I 

I 

V-Lock Pulse 

V-Lock Pul!!§_ 

I 
I 
I 
I 
I 

I 
I 
I 

I I 
I I 
I I 
I 

I I 
I I 
I I 
I I 
I I 

I I 

I I 
I I 
I 

I 
I I 

(c) if - 7 'E- H14pin "H", 15pin "H") 

1568 naHm 

SW30 

MMl 

MM2 "L" 

MM3 

V-Pulse 

V-Lock Pulse 

V-Lock Pulse 

I 

I 
I 

I 
I 
I 

I 

I 
I 
I 

I 

I 
I 

I 
I 
I 

I I 
I I 
I I 

' 

I 
I 
I I 
I I 
I I 

I I 

I I 

'I 
I I 
I I 
I' 

BAL6309 

(b) 1-7/::JI/ l-'E- i"(14pin"L", 15pin"H") 

SW30 

MMl 

MM2 
I I 
I I 
I I 

MM3 
I I ' 
' I I 
I I 

V-Pulse 
I I 
I I 
I I I 

I I 
I I 

V-Pulse 

I I 

V-Lock Pulse 
I I 
I I 
I 
I 
I ' 

V-Lock Pulse 

(d) ;;;!. a-'E- I" (14pin "L"., 15pin "L") 



VTR }ti IC/ICs for VTR Applications 

BA855A 
BA855AF 

7r1'/AD
Fine Slow 

BA855A, BA855AF ti, .A 7 Jl-Pi\'O) ./ 1 .7:' f iiIDiEi0)9~A.)2£ 

IJ )bt; IC(:', l/i!fP.J. V HJl-.A ~1:.f!B t ./ 1 .A')2£ IJ f§B;I;• St11J 

.6.X~tt·n,'tTo 

The BA855A/BA855AF are ICs to send still noise to out
side of the picture. It consists of an artificial V-pulse gen
eration unit and a noise transmission unit. 

·~-lit 
1) jjjf'rl!i:i!ll~JH~IHI tf4.5-13V t 11;.~ 'o 

2) 2Pi\'ra1, 6Pi\'raH- Fl'tJJ~.ttJ'RJligo 

3) lii!fl<J. V HJ!- .A ~1:.!Bli§ f i*Jil (., -C ~' .Q o 

•Features 

1) Wide range of working power supply voltage 
(4.5-13V). 

2) Switchable for 2-hour mode and 6-hour mode. 
3) Built-in artificial V-pulse generation circuit. 

e Applications 

Special playback of VTRs 

BA855A/BA855AF 

• ~Jf~'1"~181/Dimensions (Unit : mm) 

BA855A 

r_;-;---··- . 26.3:t~_:_3__~-;l 

~12::::::2JJ~ 
1 2 3 4 5 6 7 8 9 10 7.6±0.3 

: ~ N ll_J 
]+1t~~=ro5 ~ ~"'.I +1 ...: 

~I o:T I I : ~ I 
..,,.. N I t : 

r--: ~I I I I 0.5±0.1 Q,'3:t.O·' 

~ 1 ~2.54±0.3 I I I 
22.86±0.3 8.8±0.6 

BA855AF 

12345678910 

;;;J ooL~--
;!;1 ~ J.J.nnrm H H H rnJ 0 ';§ ( ) " _1 
-T:g!TT-- ~- I_. "'1 

o -I L J L j L 0.3M1n. 
1.27±0.2 0.4±0.1 

• :l'IJ ·;.1 ?11171"7.L./Block Diagram 
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VTR JJ.I IC/ICs for VTR Applications BA855A/BA855AF 

• if@M:B::X~*!/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~ili\1'11!:1± Vee 13 v 
~gm~ pd 600* nW 

IJ.Jf'Fili\JUM!I Topr -20-70 °C 

fJHHilJllal!I Tstg -55-125 ·c 

• 'l~l'f.J~t!t/Electrical Characteristics (Unless otherwise noted, Ta=25t, Vee =12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

IJ.Jf'F".ll±lal!I Vee 4.5 - 13.0 v - FigJ 

l!\\f~~ai¥11!:mt 1 la 1 - 6 10 mA Vee=5V Fig.1 

l!\\f~~ai¥tmt 2 la 2 - 16 22 mA Vee =12V Fig.1 

A.1J:Av "J ~3Jv F'ili:I± 1 VrH1 1.7 2.2 2.7 v 3, 4, 5, 6pin Fig.1 

:A.1J:Av "J ~ 3JL- !''iii!± 2 VrH2 1.0 1.4 1.8 v 7, Spin Fig.1 

MM1-3,6-9 
MM :Av ·:; ~ 3 Jv l''~I± 1 VTH(MM)1 - 0.5 - XVee MM4 LVa;¥, MM5 LVJ!i¥, MM10 Fig.1 

SP a;¥ 

MM :A v ·:; ~ 3 Jv Ft!± 2 VTH(MM)2 - 0.195 - XVee MM4 SPa;¥ Fig.1 

MM:Av ·:; ~ 3Jv F'i1!:1±3 VTH(MM)3 - 0.645 - XVee MM5 SPJ!i¥ Fig.1 

MM:Av ·:; ~ 3Jv F'il!:I± 4 VTH(MM)4 - 0.270 - XVee MM10 LVi;¥ Fig.1 

MM:Av ·:; ~ 3 Jv F'il!:l±tAft f,.VTH(MM) -10 0 +10 % MM1 -10 Fig.1 

MM CJ- v«Wli;!± VL(MM) - 0.15 0.3 v MM1-10, Vee=12V, R=100kQ Fig.1 

MM a - v«Jv'il!:I± 1 VoL1 - 0.1 0.3 v ~flll. V t:l:l1J, loui=1mA Fig.1 

MM D-v-"''Jv'il!:l±2 VoL2 - 0.1 0.3 v .11 A"i!~Jt:l:l1J,lour=1mA Fig.1 

l±\1J IJ-'7tmt IOL - - 1 µA Vee =13V, 16pin, 18pin -

• illg~liHHl/Test Circuit 

y_ BA855A BA855AF 

Fig.1 

1570 RDNrn 



VTR Jn IC/ICs for VTR Applications 

BA857/BA857F 
BA867 

BA857, BA857F, BA867!j:, VTRO)!M'9*M~ffl t ~Tm! 

~~f.:'E/IJ:,,·;;?IC\.'9o .ACl-, .A-f-J(.,, :J")!~J 

{U:'.O)!M'9*M~lli'H:, CTLra-i5-l:J: IJ, iii> .Q~'.(E ~tdf~ 

0)-~~-\.', ~~7.A~~'E-~~~--i5-fili:tJ~ •• 

9*M~fff1,':1:9 o 

The BA857/BA857F/BA867 are monolithic ICs devel

oped for special playback of VTR. 

·~ft 
1i •r .. i~'.ltlj:'E / "11--TmP!O)f.:<lf), 9\.1,HtflM'at:nr.J 

flRJlmo 

2) CTLfa-i5-1J>' .A:tJ ~ft 7j:1, '~%0) 1) i! ·;; 1- l!!JJmi*lflo 

~.7.7-~~~M~~J:.Q, 77~~.7.Cl-~~ 

•Features 

1) Because of monaural/multiple time setting structure, 
it can be adjusted by external components. 

2) Built-in resetting circuit for no input of CTL signals. 
3) Fine slow system by intermittent still playback. 

• .mit 
VTRt,i: c 

• Applications 

VT Rs 

77"1'/A[J
Fine Slow 

BA857 /BA857F /BA867 

• ?t-~'1"5!~/Dimensions (Unit : mm) 

BA857/BA867 

22.9±0.3 

18 17 16 15 14 13 12 11 10 

~:::::~:J[] 

[~l{~=r~a: ~ ~ o.5±o.~ j o.3±0·'-t 
~ -1 ~2.54±0.3 I I I 

20.32±0.3 8.8±0.6 

BA857F 

11.2±0.3 

123456789 
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VTR Jfi IC/ICs for VTR Applications BA857 /BA857F /BA867 

;o-Hlil§ 
Vee Sw30 MM 

18 17 16 

1 
SLOW 

2 
STILL 

S/SOUT 

15 

3 
STILLM.M 

t-97...9-1- FS7...l:::"-j-:. 1J1z·;l-J\'Jl.-A 
1\Jl-.AMM MM MM 

4 
REV 
OUT 

14 13 12 

5 6 
7L---~ 1-7";~/"J 

M.M· M.M 

7 
CTL IN 

• fl!Mll*'.lE~ /Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

1 BA857 13 "<ftilif."<ftB:: BA857F Vee v 
l BA867 14 

ffgHj!I<: pd 550 * mW 

IJJ1'i'i,\1,JliBl!l Topr -20-75 ·c 

1JM~i.l!JliBl!l Tstg -55-125 ·c 

• Cii.~~f.:t/Electrical Characteristics (Unless otherwise noted, Ta=25t, V cc=9.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

lft\f~-%~"<1tmt lo - 14 21 mA STD'E- F 

DISC il!if 
M.M 

10 

8 9 
DISC GND 
OUT 

MM "1 vA:'Jv:A v ., ~ 3 Jv F . VrHM - 4.5 - v 3, 5, 6, 10, 11, 12. 13, 14, 16p in 

PB.CTL}.. :1Jlii\ill!IH.W V1d 100 200 270 mV -

)..:1J :Av ·;1 ~ 3 JJ., 1''~13:: 1 VTH1 1.0 2.1 2.7 v 1, 17pin 

}.. :1J :A v ·;1 ~ 3 Jv F'!IB:: 2 VTH2 2.8 4.2 5.1 v 2pin 

PB.CTL}.. :1J I::"/ '1113:: 'J-r 4.5 4.9 5.4 v ?pin 

DISC OUT J\1 v-"Jv:±l:h"<ltB:: VaH 8.0 9.0 - v -

DISC OUT CJ- vA:'Jv:±l:h"<!tB:: VaL - 0.2 0.6 v -

REV OUT IJ - 'J "<ftmt IL4 - - 10 µA -

REV OUT CJ-vA:'Jvt±l:h"<ltB:: V4L - 0.65 1.05 v RL =10kQ 

1572 RDHm 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 



VTR }ti IC/ICs for VTR Applications 

Parameter Symbol 

SIS OUT /\1 L·"''Uvt±\/J~ff V1sH 

SIS OUT~ l"ivv/'\'Jvtll1J~I± V1sM 

SIS OUT Cl- v/'\'Jvtll/J•a: VISL 

• illlJlE'.1811&~/Test Circuit 

Vee 

l 

Min. 

6.1 

4.3 

0.9 

mA 

Typ. Max. 

6.6 7.1 

4.5 4.7 

1.4 2.0 

VTH2 
I0111s 20rns 

1-11 1--
2.101._fl_ 
I 

Unit 

v 
v 
v 

18 17 

BA857/BA857F/BA867 

Fig.1 

ftDNm 

BA857/BA857F/BA867 

Conditions Test Circuit 

R L=10kQ Fig.1 

112Vcc Fig.1 

RL=10kQ Fig.1 
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VTR III ·IC/ICs for·VTR Applications 

BA862 7r4/:AD
Fine Slow 

BA862 l;;I:, VT R 0) ~ii?* jij ~Jij t Vt" Im~ ~ ti. f.: IC l' 

21'•/ l''VTRl.:::®~c·9a "'/ i''SWf~~. 7v-b.7' I'' 

I~/ Af~~J,!ljCTLf~~O)J...:tJl.::Jit [; 77"1 /A Cl-, A 

7Jvl.::1hlH1>'E-1llHlfi1:H<iJf~~. 7Jv 1-Jv?f~~. ~JM 

ffjlJ~f~~~ t±:l:h [., * 9 0 

The BA862 is a IC developed for fine slow of VTR and 
most suitable for 2 head VTR. 

•*¥~ 

1) iffijI ·y ':/ 1- IJ 7H: . .I? Jv7 t.:: J: IJ ilti~mHtt Vf~~~ tf:l 

:ho 
2) /~ '/? 7' '/ /l*l:il 
3)3-:JO)J...:tJYi/i-=t-l.::J:IJ, FWD, REV, STOP, SLOW 

.X l;;I: STI LLO)~*~ ~ ~1R l' ~ .Q 0 

•Features 

1) Simple psuedo V signal output is generated by means 
of a dual-edge trigger monostable multivibrator. 

2) Built-in buffer amplifier 

3) 3 input pins allows to select either FWD, REV, STOP, 
SLOW or STILL. 

BA862 

• ;i..m-t)!~/Dimensions (Unit: mm) 

22.9±0.3 

~:::::~:)] . ' , , . ',. ' . . Qi 
[~o~: 1--ri~:::: ~ ~~ I I 

;'.'. +I 0.5±0. l o.3'.l:.o.1 

~ 1 ~2.54±0.3 I I I 

• .llB.t 
VTR 

• Applications 

VT Rs 

20.32±0.3 8.8±0.6 

14 V-LOCK PUISE 
OUT 

11 CURRENT LIMIT 
OUT 

1574 RD Nm 



VTR JD IC/ICs for VTR Applications 

• MM•*~•/ Absolute Maximum Ratings (Ta=25't) 

Parameter Symbol Limits Unit 

•ill•JI: Vee 7.0 v 

ff3til~ pd 600* mW 

l.IJfF)g/ffilll Topr -20-70 "C 

f*:i'J)g/fftlll Tstg -55-125 "C 

•-~~ff/Electrical Characteristics (Unless otherwise noted, Ta=25't, Vee =5.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

lllfF•ill•JI:Clll Vee 4.5 5.0 6.5 v -
-~~!li¥·)l(t la - 7 12 mA Vee=50V, 11l.A:tllli¥ 

A.1J;1. v "J ~ :iJL- l'•JI: 1 VTH(H) 1.4 1.8 2.2 v 2, 3pin 

A.1Jl::;1.71) ~;1.•JI: V1N(hys) 100 200 300 mV 2, 3pin 

A.1JA v "J ~ =i JI- l'lll± 2 VTH 1.0 1.3 1.6 v 4, 5, 6, ?pin 

MM;l. v ·:i ~ ;;iJL- l'fltl± 1 VTH(MM) 0.45 0.5 0.55 xVee MM1, 2, 3 

MM;l. v ·:i ~ =i JI- l'lll± 2 VTH(MM) 0.243 0.27 0.297 xVee MM4 VTHLOW 

MM;l. v ·:i ~ ;;iJL- l''ill± 3 VTH(MM) 0.576 0.64 0.704 xVee MM4 VTH High 

MM CJ - L--r{Wlftl± VL(MM) - 100 200 mV MM1- 4., R=100kO!li¥ 

11pin CJ-v"JL-lfl:tl'lll± VOL - 0.1 0.3 v Current Limitl:ll:tl 0 lo=2mA 

11pin l:ll:tJ IJ-?•)lff loL - 0 1.0 µA Current Llmitl:ll1J 0 

12pin CJ-v"JL-lfl:tl 'ill± VoL - 0.3 0.7 v R/S/Fl:ll1J 0 lo=1mA 

12pin ~ l'"Jl-v"J"l:ll:tlill± VoM 1.3 2.2 3.0 v R/S/Fl:ll1J 0 lo=-1mA 

12pin I\ 1 v "Ji.. lfl ti ~JI: VoH 3.5 4.0 - v R/S/Fl:ll1J 0 lo=-1mA 

13,14pin c-vr{JL-l±l:tl'lll± VOL - 0.3 0.5 v Full Torque, V-Lock Pulself:l:tJ 
lo=10mA 

13, 14pinlf:l:f.l IJ-?'llilf! iOL - 0 1.0 11A Full Torque, V-Lock Pulself:l:tJ 

10pinl±l:tJ•JI: 1 Vo 0.9 1.0 1.1 v V1N=1.0V, lo=1mA 

10pinlf:l:f.ltll± 2 Vo 3.9 4.0 4.1 v V1N=4.0V, lo=1mA 

10pinl:ll1J'il)lff 1 lo 1 - - mA V1N=1.0-1.5V, 3.5- 4.0VP\l 

topinl:ll:tJ'il>Jt 2 lo 5 - - mA V1N = 1.5- 3.5V!li¥ 

• i~~IBll&~/Test Circuit 

RDNIR 

BA862 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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VTR Jfl IC/ICs for VTR Applications 

1576 

I [ CAP ON 
~ CAP REV 

U EE/VV 
T 

"L" 

"L" 

'----" SS'E- F 

SeeFig.5 ~[Current Limit 
T Full Torque 
p 

~ CAP R/S/F 

;\)J'E- I' 

STOP 

iE 

JIE. 

SS 

H.SW 

MM 4 

V-Lock 
Pulse 

H.SW 

F.A 

MM1 

MM3 

R/S/F 

Full Torque 

Current Limit 

"L" "H" 

"H" 

"H" "L" "H" 

"H" '----" 
SS'E- F "H" 

OFF 
See Fig.5 

OJF 

"M" 
"H" 

1 -"L" 

A.:t.J:l*lt~ lli:t.Ji>:lt~ 

CAP ON OAP REV EE/VV 
Current Full 

R/S/F Limit Torque 

L H L H M 
OFF OFF f---

H L H L *-1/::JV ;t-1:.<JV L 
Hl!l:IJ Hl!l:IJ 

H H H L H 

L H L L See Fig.5 

RDNIR 
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VTR If.I IC/ICs for VTR Applications 

BA877LS 7111'/.ACJ
Fine Slow 

BA877LS 

• *ff~-t~~/Dimensions (Unit: mm) 

BA877LSl;I:, VTRO)~i\'1.*M'.Ei'IH:: l.,TmJ~l.,f.:'E.l 'J 

~ ';/ ? IC"(" 9 0 ;;u::i - ' ;;;o:. Jv, ::J "* IJ iJ t: O)~i\'1.*M 

'.E•~. CTL·~~~ij, ~~-~[.,~ff~0)-~00· 

"(", ~~7A~/'E-~~m-~fllinl.,, M'*M'.Effi 

~':!:"to 

The BA877LS is a monolithic IC developed for fine slow 

of VTR. 

·~ft 
1) .r .. in~ IH: .I" )v·HMIOCO)f.:&'J, jH-f ltt!B&I.: nr..i 

Jl"i:iJligo 
2) CTLf~~tf A.n ~ti iJ ~ \~~O) 1) -I!'/ t-!i!l~l*lflo 

3) A 7Jt.-O)r .. ixM'.E1.: ~ ~, 7 71 /Ao -1J~o 

~~~~-&'E~~t0)%fflf88~9~~&'J'E-~ti 

1un r .. i 0) lli n Yi/if- t t -:i o 

•ml1!: 
VTR 

• j@t.fll::k'.IE'.~/ Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits 

~i.!f.'lltB: Vee 13 

~g;ti9'; pd 500* 

lilf'Fjglf~IHI Topr -20-75 

1*1'¥jglf~IHI Tstg -55-125 

2.0 Rl.0 

22.o!i 2 _ 1 Cl.O 

0.3 

lJ 
2.54±0.25 

2 4 6 B I 0 12 14 16 18 20 22 24 

• Features 

1) Setting of time is adjustable by externally connected 
parts by means of the monostable multivibrator. 

2) A reset circuit, for resetting at the time of no CTL 

signal entered, is built in. 
3) Fine slow system by replaying intermittently still pic

tures. 
4) An output pin for motor operation time is provided to 

facilitate common use with a DC FWD/BWD motor. 

• Applications 

VT Rs 

Unit 

v 

mW 

·c 
·c 
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VTR Jn IC/ICs for VTR Applications 

• 70·.:t?1f1'Y?7.b./Block Diagram 

't.-:9 
::>-7- ~1~1v::>- 1 

M.M 

::>-7- ~ttm 
M.M 

No 
Contact 

No 
Contact 

REV OUT 

GND 

DISC 
i!t;!M.M 

'! t ·~ ~ i~Jv::>-
M.M 

FF OUT 

BRAKE 
M.M 

CTL 

No 
Contact 

No 
Contact 

ltt;!tt«l 2 
M.M 

FS SPEED 
M.M 

e 11~B9~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =9.0V) 

Parameter· Symbol Min. Typ. Max. Unit Conditions 

l!IH~~R#~)Jlt lo - 14 21 mA STD'E- F 

MM /\1 v-"''!v:Av"; ;/3Jv F 1 VTHM1 - 4.5 - v 1, 3, 4, 10, 14, 21, 22, 23, 24pin 

MM /\1 v-"Jv.A v ·;1;:, 3 '" F 2 VTHM2 - 5.0 - v 15pin 

PB, CTLJ,.:tJ!iil\Jt~iW. V1d 100 200 270 mV -

J,. :tJ .A v ·;1 ;:, =i Jl- F'ili:EE 1 VTH1 1.0 2.1 2.7 v 4, 8pin 

J,.:tJ.Av ·;1;:, =i Jv l''~EE2 VTH2 2.8 4.2 5.1 v 9pin 

PB, CTLJ,.:tJ l::"/'iltEE V15 4.7 5.1 5.5 v 16pin 

DISC OUT 1\1 v-"M!:\:tJ'liEE V11H 8.0 9.0 - v RL=10kQ ~~jl 

DISC OUT Cl-v-"Jvt:!:\:tJ~EE V17L - 0.2 0.6 v -

REV OUTIJ-?~)Jlt I L11 - - 10 µA -

REV OUT Cl-v-"Jvt:!:\:tJ~EE V11L - 0.66 1.05 v RL=10kQ 

SIS OUT 1\1 v-"''!vt:!:\:tJ~EE V2H 6.1 6.6 7.1 v RL=10kQ 

SIS OUT ~ l"Jv-"Jvt:!:\:tJ~EE V2M 4.3 4.3 4.7 v 1 /2Vcc 

SIS OUT a-v-"Jvl:!:\:tl"<li:EE V2L 0.9 1.4 2.0 v RL=10kQ 

FF OUT 1\1 v-"Jvl:!:\:tJ~EE V 12H 8.0 v RL=20kQ 13H - -
FWD OUT 

1578 naNrn 

BA877LS 

Tesi Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 



VTR Jn IC/ICs for VTR Applications BA877LS 

• iJlq~IEJl&18J/Test Circuit 

I 

• 11' 1' ~ / ~} 7 "\' - t- /Timing Chart 

li;[fl;ISW30 
li;[f);J CTL -L;'ie+--'--'--'--'-..__'--''---'---'---'----'----'---'--'--'-..__..__.__.__.___._~_,__.__,__.__._ _______ _ 

:1 SLOW 

SLOW ~njr1;----L..--;::========:;;:;:::::==========~========~~==:::::::; L____ 
STILL '1 1 ST.ILL 1---------

111 l 

A )I - Hft:l!l -W1H": ____ ___.~ ~--~ '------' ..._ ___ ,_____,;1~------''-'~--------
FS SPEED i: 
TRUCKING 

BRAKE ...,.,_....__.,. ~------
MOTOR 

START PULSE 

R ESE T P U LS E ....i...-:i----i-t-i.....--....;.,....--i...--i...--i..-i.....-i.-"1--.,_...,_.,_......,-i--i....-i...--i.-i--i.....-i.-"1..-.,_......,, __ 

STILL --J.-.+---_!------M.M 

llii1Jsf:!i:;ffl 

DISC!ti! 

S/S OUT 

REV OUT 

DISC OUT 

FF OUT 

FWD OUT 
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VTR JD IC/ICs for VTR Applications 

BA8420 771'/ACJ
Fine Slow 

BA8420 t.:l:, VT R 0) ~;¥ '°* M ~ ffl ': ml ~ ~ ti. t.: IC 1', 

3" "J FVTR,:JiUfil'T o 

"-"; FSWf8%, 7v-.L.7'Fl~/.7.f8%1HfCTLf8~0) 

An~~~. 771/.7.D-, .7.~~~~~~~-~@& 

1Jfi0Jf8~. 7Jld .. JL-'7f8%, Mtm~f8~€tl:ln (.,;!:To 

The BA8420 is a IC developed for fine slow of VTR and 
most suitable for the 3 head VTR. 

·~;/lt 

1) Mf)}.l v /~Jv.7.€tl:ln (SLOW. STILL, CUE. REVIEW 

ff#)o 

2) D - ~ I) l;1]~ ~ (3"- ·;; t-:')' "·;; 1'"7' ::..- /l;1.J:f~U fflf8% 

€tl:lno 

3) 2H/6Hl;1.J:flHfH1~ 0 

4) m11J>t1.1iliiEJ~Jv.7. (fJ!~) €tl:lno 

e Features 

1) Pseudo V pulse outputs (SLOW STILL, CUE REVIEW, 
etc.) 

2) Output signals include rotary select (3 head) and head 
amplifier select. 

3) With 2H/6H select pin 
4) Roll compensating pulse (position) output 

•JD~ 

VTR 

e Applications 

VT Rs 

e *~;f-$!~/Dirnensions (Unit: mm) 

26.3±0.3 

l22 21 20 19 18 17 16 15 14 13 121 

'ITT=;=rTI=n=T'T'Trn99=n=TTl'J~ 

BA8420 

1 2 3 4 5 6 7 8 9 10 11 7 6+0 3 
""?:;; ~ 
t'1~. ci I l_l~ 

cii:il 1~=1!;! ~..: ;'.' tiC ~ 0.5±0.l o.3:l:O·' 

+1 N I r.? 

'" --1 1-2.54±0.3 I I · I 
25.4±0.3 8.8±0.6 

1--++-+---ll 8 mfjl;( v 

17 IJ-:$1 IJ 
.J;Jj~~ 

1580 naNrn 



VTR JD IC/ICs for VTR Applications 

• t@:~tC::k~*&/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

'll!:iU!:l± Vee 7.0 v 
ff!fi!ti!.I<: Pct 600* mW 

th1'F£/Ufil!I Topr -25-75 ·c 
1¥#£/U~l!I Tstg -55-125 ·c 

• ll!tfro!M'tt/Electrical Characteristics (Unless otherwise noted, Ta=25"C, Vee =5.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

th1'F'll!:l±ifilllJ Vee 4.5 5.0 6.0 v -
11\H~~~-~ la 8.0 14 22 mA -

A 1J A v ·y :, 3 Jv F'll!:l± 1 VTH 1.0 1.9 2.8 v 2, 3, 4, Spin Vcc=5.0V 

A1JA v ·y:, 3 Jv F'll!:l±2L VrnL 1.0 1.25 1.5 v 1, 22pin Vee=5.0V 

A.1JA v ·y:, 3JL- F'll!;l±2H VTHH 3.0 3.25 3.5 v 1, 22pin Vee=5.0V 

MMA v '"/ :.- 3 Jv Flil± VTHMM 0.455 0.5 0.545 xVee 6, 7, 8, 9, 10, 11pin 

MM a - v-""Jv~l± VLMM - 70 150 mV MM1- 6, R=100kQ 

OPEN::i v 'J '.)l lfj1J L ~l± Vo1L - 0.1 0.4 v loL =1mA 13, 14pin 

2 'filfl1Ja-v«M~i± Vo2L - 0.1 0.4 v loL=1mA 15, 16, 17, 18, 19pin 

21~1fl1J/\1' v-""Jv~l± Vo2H 3.9 4.25 - v loH=-600µA ,,, 

31~1fl1J a - v«Jv~l± Vo3L - 0.1 0.4 v loL =1mA 20pin 

3'filfl1J·~ F Jvv-""Jv~l± Vo3M 1.7 2.15 2.6 v loM=±3001JA 20pin 

3'filfl1JJ\1' v«Jv~l± Vo3H 3.9 4.25 - v IOH=-600µA 20pin 

::t-/;.,::i v'J91fl1J 'J-'J~~ ILO - - 1.0 llA 13, 14pin 

MM IJ - 'J 'ii~ ILMM - - 0.7 llA VMM=0.4X Vee' MM1 - 6 

• ill~~IEliHl/Test Circuit 

Fig.1 

RDNfn 

BA8420 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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VTR M IC/ICs for VTR Applications 

J... 

C • R/N/SS 

H 

M 

L 

1582 

tJ 1±1 tJ 
MM1 MM3 

R/S/Fin MM2 MM5 MM4 
7JJ, I-Ji-? CJ-~ IJ "") l"J7/ MIO>tt 

V/~JL-7. ili!JOll W:fl 7'W:fl fifi.iE 

H 

M 

L 

H 

M 

L 

H 

M 

L 

l<;!'fllJ.V MM6 

6HtfH-+ 
L LO)t~t- H H.SWfI~ L L 

1J:fl~f1.9 

6H;lfH-+ 
Fig.2 L LO)t~t- H H.SWfi~ L L 

IJ :fl~ tl.9 

Fig.3 Fig.3 Flg.3 Fig.3 Fig.3 Fig.3 

Fig.4 Fig.4 Fig.4 Fig.4 Fig.4 Fig.4 

H.SW 

MM1 

MM2_JL~L~~H~JL__/LJL_JL~L~~JL-JL_ILJLJL__JL 

O.R/N/SS 

~~V-----'"L_JLJLJL_JL~L-----<ILJLJL--'~ 

* .::0>lgH;1: I00>11Jfl'll!ll!l0>t.:!00> t.O>"C·lli;llr;l t li~V.t 'I it T' 

Fig.2 

H.SW 

6H,::::::::;t=::=::=::=::=::=::=::=::=::=::t::=::~::;:======:::;::::= C.R/N/SS 
R/S/F IN·--

F.ADV ----1+-----------' 
MM5-----!Jl.----1----------"l'-----t+---i.---i--
MM4----;..;.--1--+----------i...,___,.+--+-----!f--.-

~~OTL_ll_IL.JL...LU-!li.--.!-----------i1 -!IL'---l.-ln-...M111jin111111UllllJltilt_JL 
MMB----l-l-!-!'1---l-!!e~~~l~=ss~t~=A~Q~t~.::~0>:!,_~1~ir'1--++---i-----!f--

-iM0>"' .. '"'~418l .. 'Jil&T'o1 : MM3 ____ t+-""-+'l-+--==~~~.......,,,Lf....:...:=:...'-=-..:...::+-+-+-"'+--+-----<t---
7Jv ~Jv7 
~11>MiliiE ____ .,... 

~:Im;! 

R/S/F OUT 

0-:l> IJ1;1J!li!;l 
,.._,~ l'7//1;1l!li!;l ___ ___, 

Fig.3 

ftDHrn 

BA8420 

R/S/F 
OUT 

R/S/F 
in 

R/S/F 
in 

Fig.3 
Fig.4 



VTR Jij IC/ICs for VTR Applications BA8420 

H.SW 

6H 

C.R/N/SS 

R/S/F IN 

F.ADV 

MM5 ~~~~-i---!'--~-+~~~~~~-1'~-+--,-~~-1--~__,.~

MM4 
~~CTL _JLJLJL.JL.i._j_;_.JL_~~--~~~~...lLJl......~'-11.-1UllUUUlllruJllJllllU1RJllLJL 

R/S/F OUT 
D-$' 1Jt)Jj~~ 

"., I' 7 :..--:1-t)Jj~~ 

Fig.4 

e -&MMO)tifl:*f-1: (SS~:1pin Low) 

(1) 6Hiflow0) t ~ 
MM t- 1) jj' * 1~ 

MM1 H.SW1~'5-0).li:.l:. IJ, .li:"'f IJ O)fifij}J 

MM2 MM10).li:"'f1J 

MM3 MM60).li:"'f IJ 

MM4 MM50).li:"'f IJ 

C. R/N/SS1~'5-1fLow':~-:>t~I::~, Jil:f?.jc7)H.SW1~'5-0).li:J:.IJ 11' 6 H.SW1~.JS-O) 8 /li)lfij.:,' t '::321~lvA §0) 

H.SWO).li:_.t.IJ i"'{' 4 l§ltl:i{>o 
MM5 

it~, F.ADV1~'5-1fHigh':~-:> l' 1J' 6, ~:f?.jc7)H.SW1~.JS-O).li:J:. IJ ;/J> 6 H.SW1~.JS-O) 8 /li)ltij.:,' t ,::, F.ADV1~'5-1Jf 

Low~{> i "'{'tl:i{>o 

MM6 
MM51Jf t- I) jj" t' fl,{> H.SW1~'5-0).li:J:. IJ ;/J> 6 2 /li]lfij{~ (3~§) O).li:J:. IJ ;/J' X'.t CTL1~'5-0).li:J:.1J ;/J> C 15 61J' 

.!F-~>:IJ 

Note1) CTLji§-IHt, MM51Jf" '):ff~ tl..Q H.SWji§-i5-C1).il:J: IJ IJ> s (H.SWji§-i5-C1)) 2)ll]Jlij~C1)12i:raiJ.OJllH;t, ~ltj;flt s ti.:1:1!: ;\, 

Note2) ~'?fol\., MM51Jf" 1) :ff~ tl..Q I::, H.SWfi§-15-Q) 8 Jlllllll~lhlr.i11<*J:Jl!T Q * l', F.ADVj:§-i5-li~l1111t s ti.:!: it;\, (MM5ii "'):ff'~ ti. :1:1!: ;\,) 

(2) 6HifHighO) t ~ 

MM t- I) jj * 1~ 

MM1 H.SW1~'5-0).li:J:. IJ, .li:"'f IJ O)fifij}J 

MM2 MM10).li:"'f1J 

MM3 MM60).li:"'f1J 

MM4 MM50).li:J:. IJ 

C.R/N/SS1~'5-1JfLow': ~-:> l' 1J' 6, ~:f?.jc7)H.SW1~'5-0).li:"'f IJ ;/J' 6 H.SW1~'5-0) 8 /liJltij.:.' I:,:, 32/tli-A § 0) 

H. SW1~'5-0).li:"'f IJ i "'{', 4l§)tf:l {> 0 
MM5 

i t~F.ADV1~'5-1iHigh':~-:> l' 1J' 6 Jil:f?.JO)H.SW1~'5-0).li:"'f IJ ;/J' 6, H.SW1~'5-0) 8 /li]ltij .:.' /:: ':F.ADV1~'5-1Jf 
Low':~{> i "'{'tf:l{>o 

MM6 
MM51J" t- I) jj t' ti.{> H.SW1~'5-0).li:"'f IJ ;/J> 6 2 /li]ltijf~ (3~§) O).li:"'f I) ;/J' 3<.'.t CTL1~'5-0).li:J:.1J 1J', 
;IJ>.!F,~ 'JJ 0 

Note1) CTLfi§-15-li, MM51Jf" IJ :ff~ tl..Q H.SWji§-15-Cl).il:'"FIJ t.J' s (H.SWfi§-15-Cl)) 2Jll]Jllj~C1)12i:r.ii:.ll'Hi, ~lt#lt s ti. :!:it;\, 
Note2) ~>-:;f;:.I\., MM51Jf t- 'J :ff~ tl..Q 1::, H.SW11§-i5-C1) 8Jll]Jlll~ihlllll!Jf*i~T.Q :l:C'f.ADVji§-15-l;t~l1111t Stl.:1:1!:1\. (MM5ii t- 'J :ff ~tl.:1:1!:1\.) 
* ;:ttSC1)MMii, ~'-:;fol\. f-IJ:lf~tl..QI::, 1Jt!·1 f-~tl..Q:l:C'l;t, f-1J:ffli!J'IJ>IJ:J;1!:;\, 
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VTR.lfi IC/ICs for VTR Applications BA8420 

l±l tJ ~ i!I= 

:jfj;IJOil MM3tf:ll:T fJ l'Low ( l±J tJTrtfON) t: f;j: f), MM5tf I- 1) 1f ~ ti. "t fJ' iJ H.SWf~~O) 7 Ji¥]Jtll tf'jf',7 [, f;:. t ;! 
(:;t-/:..-::i v-79) High"high inpedance" (l±ltJTrtiOFF) t:t;J:.Q 0 

7 }[, 1-JL-'7 MM4 t M M3fJfHigh0:>llnr .. it~· Lt Lowl'' c1!i t ti High (high inpedance) l' c1!i .Q 0 

(:;t-/:..-::i v-79) 

-WilO>MiliE (2 state) MM50:>:ll:TfJ l'Hight:t;J: fJ, MM60:>:ll:T fJ l'Lowt:t;J:.Q 0 

"·:; FJ" //i;JJJt;t C.R/N/SSfJfLowO)Jtllr,.iti, H.SWf~~tfl'.Q 0 f;:.f~ l.,MM5tf 1- 1) 1f~ tl..QH.SWf~~O);XO)H.SWf~~ 1 Ji¥j 

(2 state) Jtll*t~tt tiLowtfl±J.Q 0 

0-9 ') i;JJjt;t MM5tf I- IJ 1f~ n.QH.SWf~~O);XO)H.SWf~~t~Ltl'.Qo 
(2 state) 

=¥V" V2 state MM2tfHighO)r,.1t~ tt Hight.fl'?.> 0 

V-HJL-;J.. (2 state) MM1 fJfHigh0:>r .. 1t~·itLowfJfl' .Q 0 

R/S/F OUT (3 state) C.R/N/SStfLowi: t.J:-:i -r fJ> iJ MM5ti I- IJ ;If~ ti.?.>::!: l' ti, Mid(', ~~IO>n~.iEt.fHighO)Jtllr .. iii, Lowl'' 
MM3tiHighO:>llnr .. i !iHighl'' !lf;IJOiltiLowO)Jtllr .. i tiLOWc', llf;IJOilti:ll:..t?.) t Midt: t c .Q 0 

• A.:n•.:n11~i11BJ~~ 
(1) 2 STATE IN ( 2, 3, 4, 5 pin) (2) 3 STATE IN (1,22pin) 

~ 
;:!i 
Cl 
-"' 
~ 

(1) OPEN COLLECTOR 

l'L 

(3) 3 STATE OUT 

1584 

Vee 

l'L 

PIN 

(2) 2 STATE OUT 

PIN 

i:i) tll:!JfJ'"H"OJI:: <!, ftr.itJ' 
High-impedance OJJO.l;il-!1, 7 
1' •y 7- / 7° / 1' :;(~OJ~-,.. 
'.'l1:!t{>.:l::tJ'il»'J :l:TOJ-C•l81J 
i:i'.i< t:~l' 

RDNRI 



VTR Jfi IC/ICs for VTR Applications BA873 

BA873 -T-7°1BJ&m~t&J.1m 1c 
Reel Sensor 

8A873t;I:, 7" -:1l§l~f-g~~JIJfjl;::mJ~ l.d.: 'E .I 1) :,. ·:; 

?IC1'9o 

7- :1l!ilti;-t? : .. ,;t :fJ• .:, (]).A :tJf-g~ I ittiti ~, I:: .A 7 'J :,. ~ 

1-t~(]):::J :.-1'<1---111 ts vnmm!'!HH:rr~'. ~1!1.A:tJ 

';::J: IJ ~'.iE cHt.tdii (1/1, 1/2, 1/4, 1/8)1;::~~9 Qt 

t~~ . .A:tJ~~t~T&ffi(])9~Thk2~<7)~~1m 
~'Q.:tt:J:•J, l§l~nfCill!l!lrn11~*9o 

The BA873 is a monolithic IC for tape revolution signal 
processing. 

•MA 
1) DIV1, DIV2}..1J(])~l!H:J: IJ, 1±11J!j:1/1, 1/2, 1/4, 

1 /8~J!J(])~'Th:fJ•li~UR1' ~ Qo 

2) 1111'F'iil'CEEiHll1Jf4.2-12V tU.~ 'o 

•Features 

1) Output can be frequency-divided selectively in 1 /1, 
1/2, 1/4 and 1/8, according to DIV 1 and DIV 2 condi
tions. 

2) Wide range of working power supply voltage 
(4.2-12V). 

• :iCI ·;.r? 1( 1' 7-77 A/Block Diagram 

lkn 20k0 

12 
BIA A <>+--____,>--___, 

lkO 2okn 

10 
NFB SMINB 

Voo 
1 

8 
GND 

• ~m-tiif!l/Dimensions (Unit : mm) 

I 19.4±0.3 

~" ~]~ 
12345678 

~ 0 . 0 . o"! ,.... 
o ;!j +I -

"'~ B7.6±0.3 

+I .,: "": JI~Hwnwt~. '"'' "' I-+--2.54 ± o.3 
1 

I I 
<'i 17.78±0.3 8.8±0.6 

• Jl'Jjl 

VTR 

:h-t?·:; 1-77::\'-

• Applications 

VTRs 
Cassette tape decks 

BA873 
3 .. 

">---------1-<>UP DOWN 

8 PULSE OUT 

DIV 1 

RDHrn 1585 
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VTR J:l.l IC/ICs for VTR Applications BA873 

e t@M:fil::k'..Ef&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

ti:ilill~II Vee 13 v 

ff:gUj~ pd 600 * mW 

IJ.rf 'Fi..llit n l!I Topr -20-70 ·c 

1lH¥i..llJtl'al!I Tstg -55-125 "C 

t±l1Jn*~PIJUl!i/I Vo Max 13 v 

t±l1J~*~~ loMax 1 mA 

• 'll~B9~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =5V) 

Parameter Symbol Min. Typ. 

IM'F~IIIBl!I Vee 4.2 -

.A1J(~~v«Jv V1N 10 -
a- v«Jvt±\1JillI VoL - 0.2 

t±l1J7.:i-71-lf1' 'J Jv Duty 40 50 

~(~~ail'~~ 1 101 - 6 

~r~~ai\'~~2 la 2 - 10 

).1JIJJ('Ff.!1Ji8l:X f1N 0.2 -
).1J 7':.,.. 7' Jf 1':.,.. i'iJl'.iel!I G1N 30 -

.A1J7'/7't.-:Z.7'J :/-:Z. Hys 200 400 

7'/7'.A1J1' /l:::'-:$1'/-:Z. Z1N 2 -

• iJllJ:EIBll&lil!/Test Circuit 

BA873 

I 
Fig.1 

1586 

Max. Unit Conditions Test Circuit 

12 v - Fig.1 

- mVp-p Vee =4.2- 12V, AMP?'1' /40dB Fig.1 

0.5 v Vee =4.2- 12V, louT=500 µA Fig.1 

60 % Vee =4.2- 12V, 1=100Hz Fig.1 

10 mA Vee =5V Fig.1 

15 mA Vee =10V Fig.1 

1k Hz - Fig.1 

60 dB f=10Hz, ;>f.itL:n:J: ~Ji'iJl'. Fig.1 

800 mV - Fig.1 

- MQ Vee =5V, 12pin-GNor~i 20kOll# -

• liti.16911/Application Example 

RDHfR 

BA873 

Fig.2 

ii (1) 12p1n-GNor.i1:1:20k!l 
O)j!.UIL~ ).:ti. c <to;,' 'o 

(2) R1~10-20k!l o 

(3) lHPIHlil<\i!.tii\:lli'l'-4: /::.0) 
'l:-'.$1-@!li~tl:\ .. 'l'-, 



VTR J'-1 IC/ICs for VTR Applications BA6305/BA6305F 

BA6305 
BA6305F 

FG/CTL 7/7° 
FG/CTL Amplifiers 

BA6305U, VTRO)CTL7/7'.l'IH:~~ [; t.:!i5~i!Jl0)~ 

L'~mmttf1' 1J7/'71'9o VTRl:t:>L'T, ?t.n!'tl!IJ, 
flUHliUt t.i: l: REC~ - I' ;/J' 5 PB~ - I'"' 0) ll '\"> ;/J' t.i: lit~ 
;IJ>'~)Jt~ tt9CTL7/'71:il [;TL'3:9 o ~ll!i5~1:M!i5 

[;t.:/IJ 7 ?- ~f;j"~/ 1) J7 // .':::, CTLf~~Hl!ff~jJilfl 

n~~~99/~X~~ml:::ATU~A7/7'117~7 

l:fft.SX VtL'3:9 o * t.:, ~'*M~i~cY)t.:~ftO)T-7 
A 1:::0 

- I"!: Mg-!i51' ~ 9 J: ? , I:: AT 1) ~A iii I 2 ~lll~a: 

wm .:t s1N Htf¥ 1,; n' *..,. o 

The BA6305 is a quick response, high waveform shaping 
preamplifier designed for CTL amplifier of VTR. 

•~A 

1) REC~ml.A n ~ ;IJ> ., PLAY~CTL f~~:pj:~ * 1' 0) lit~ 

ll/l ;IJ>')lL' o 

2) ~f1Jm7/'71'cli).Qo 

3) M/lO)~L' 1::: AT 1J ~A-~tfl: AT •J ~A v"rn.-1 

t-::> t.: ~ .i ~ ·:; l-liiJi31: J: IJ ~L 'S/NJ;t;IJ~m 5 tt 9 0 

4) CTL7//v"'(Jl.-l:!i5 [;T' l:::AT IJ ~A ::i //tv

,.. v"'(Jl.-ii;JJ~;t 1' ~ 9o 

5) SIP 8pin~"(fMF 8pin1'::J/H? H:3: tcY) 5tt.Q 0 

• Jlllt 
VTR CTL 7;.... 7' 

VTR FG7;...7 

VTR DTPJ7;.... 7' 

~0)-/97/~ l:::.ATU~.A7/7' 

e *~-.j")ilZ)/Dimensions (Unit : mm) 

JL 
0.3 

IEIIJ IIII a:n IID CCD CCD CCil IIJJI 

BA8305F s.o±o.3 
B 7 6 5 

1 2 3 4 

-:~j ---,.-----. 
~ 1 6nnnd 
...:1 o.osi:JL __J L 

0.4±0.1 1.27±0.2 

•Features 

tfll__ -
of~_.1.~ 
JL i:;; 
0.3Min. 

1) Quick response from intense input at REC to replaying 
CTL signal at PLAY. 

2) A high-gain amplifier 
3) A Schmidt circuit, with high-accuracy hysteresis width 

and level, provides high S/N ratio. 
4) Hysteresis comparate level can be changed accord

ing to the CTL amplifier level. 
5) Packageable compactly with SIP8 pin and MR8 pin. 

• Applications 

VTR CTL amplifiers 
VTR FG amplifiers 
VTR DTP amplifiers 

Other preamplifiers and hysteresis amplifiers 

RDHIR 1587 
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VTR Jij IC/ICs for VTR Applications BA6305/BA6305F 

• 7a ·;.t? ?" 1' 7" 7 7.L./Block Diagram 

BA6305 BA6305F 

• @x~h~::k~*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

li:ilil!~ff Vee 15 v 
ffgfii~ Pct 400 * mW 

IM'Fil!ltiBl!!I Topr -20-70 ·c 
1*#iM>ltiBl!!I Tstg -55-125 ·c 

• C~rf.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =9V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

i!J1'filffiBl!!I Vee 4.5 - 13.0 v -

!!l\f~-!5-Pi\''il!:ilif la 0.6 1.5 2.6 mA -

/ 1) J7///{1J7::A.'il!:ff Vs pre 1.0 1.3 1.6 v -

11'f~.JS-/ •J J?// }.1:Jf!!Jit RtNS 20 30 40 kQ V1N =1.0V 

::k@.JS-/ 1) J"//}./Jf!.Hit REN 2.1 4.4 9.0 kQ VtN =5.0V 

/ IJ ]7///{1 J7 AA/J'il!:ilif Is pre - 30 300 nA -

/ •J J?//ifl:t.l v-"\Jv Vo pre 2.0 2.4 - Vp-p -

/ •J J7 / /mJ1i,- /'il!:f:EflJ~~ Gvo 64.0 72.5 - dB RNF=330kQ 

/ 1J J7//}.:t.Jl~UU1Ul'il!:f:E VN pre - 3.4 12.0 µVrms DIN Audio Rg=2.2kQ 

:--.::i.~ ·:; t-IEJl!3}./J1{1J?::A.'il!:f.il: Vs hys 1.6 2.0 2.4 v -
:,. .:J. ~ ·:; "1Ell!31:: AT 1) :,. A Ii I Vhys I ±70 ±90 ±130 mVa-p -

:,. .:J. ~ ·:; 1-1Eli!31::::A.7 '):--::A.till Vhys II ±200 ±250 ±360 mVo-p -

:-- .::i. ~ ·:; I- IEli&lfl 1J v«Jv Vohys 5.1 6.6 - Vp-p RL=20kQ 

REe'E- F-PB'E- H~J J!Hllil':ll:J:.•Jllilr.i, 1sec Max.Power 0Ni;f:ll:J:.1Jllil'rai,3sec Max. 

1588 RDHm 



VTR JD IC/ICs for VTR Applications 

• iR•:ii!:l§llHl/Test Circuit 

• ~JllJ:.O)itll 

>..tr11·,-;t•J;,'fc1• 
+REC!i<t!Mlll!l!tlti 

REC CTL 

CTL Ampjg;I« 
il!llli/illillll:IF*til> 

fL = 21Z'beRe 

BA6305 
(BA6305F) 

CTL Amp Gainb'i~t il> 
•EH1J11J1i ;x.e(/) 1: ti • i 

Gvc = iN: 
Fig.1 

fH = 2RhN0N 

CTL Amp 
l:::'t7');,;t-p;,-;t 
DC IJ .,-;t•) ;,'} 

BA6305 t BA6305 Ft 1_$ ti, I 'f ·:; ?" - ~ :/Jf fi, f.t :Q f;::. 11> r::., 
~IH·ftC!jli:/ffi.'f.t IJ;: T 0 ;:''(fJIH:l9f. [., 't t;J: ;:'j,Uj: < f~ t5 \, 'o 

RDHID 

BA6305/BA6305F 

"H"l:T±300mVop 
"L"l:T±lOOmVop 

(/)l:;;tj'l);,;tlilt:i[ 

IN J 1 
I 1 

OUT..Jl..JL_ 

SINK SOURCE §:W.Ol 
l::;t7•J;,;t-p;,-;ftl\:IJ 
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VTR Jf.l IC/ICs for VTR Applications 

BA6405 
BA6405F 

FG/CTL -Y/-;/ 
FG/CTL Amplifier 

BA6405/BA6405F 

• ~Hf~-t)!~/Dimensions (Unit : mm) 
BA6405, BA6405F l.t, 2 **1EO)f~~7";,. 7" (.)JJOf~fi:mEIHI 

llH· j;lq~ ~ t.: IC l', 1 *lilfl.t ') ~ ·:; :$17";,. 7" t t:: ;i. 7 ') 

~A ::i ;,.1~ v - :$1, fj!JO) 1 **l'H.t 1 YiliT·O)#~HlBI: :±rr 
~'.Q~/\1:7";,./ t ::i ;...Hv-:$17";.../) t ~-:J T~'*9 o 

1) ~ ·:; 9 7";,. / 0)**1t Ii, VTR 0) CTL 7";,. 7" I:, 1i!JO) 1 

**ll.t FG y;,./1;:~)1t~-:JT~'*9o 

The BA6405 and BA6405F are 2-system signal ampli
fiers (IC containing waveform shaping circuit; one sys
tem consists of a limiter amplifier and a hysteresis 
comparator while the other system being an operation 
amplifier of which the only one pin is projected to the 
outside and a comparator amplifier). 

·~-& 
1) ~"'1:7";,./21H1~. ::i;,.1~v-:$!11Hlll~. t::.:i.-r 1J~ 

;i.::i;,.1~v-:$! 1 IHl~~j;lq~o 

2) ~-/;,.;t,-/-71 ;,.;ff~~\o 

3) / 1 ;i.··v/'\"Jt-tf1!.t~ 'o 
4) ~;fl: VTR FG/CTL 7";,. / t ~ T ~ilo 

•Features 

1) Two operation amplifier circuits, 1 comparator cir-

cuit and 1 hysteresis comparator circuit are built in. 

2) High open-loop gain 

3) Low noise level 

4) Particularly suitable for VTR FG/CTL amplifier 

• JIH.t 
VTR 

~--T1~.m!~~ 

• Applications 

VTR, audio devices, etc. 

1590 ftDNrn 

BA6405 

(6±0.31 ~t 

~ 
I 8.8±0.6 I 

BA6405F 

8.7±0.3 0.2±0.1 

14 13 12 11 10 9 8 lr 
~,--r-------4 ECO m~ 
-'---- 1 2 3 4 5 6 7 j ~! 

0.65 

l_____~----~ 

j~rl~ 
I;; ~ f-- -If--g 1.27±0.2. 0.4±0.1 



VTR Jfi IC/ICs for VTR Applications 

• MXitll:::*:lE:ti3/Absolute Maximum Ratings (Ta= 25°C) 

Parameter Symbol 

"'11JO~II Vee 

iff3:tl~ 
1 BA6405 

l BA6405F 
pd 

tif'i'illllCHll To pr 

-fj:(f:jglfftml Tstg 

* 1 Ta= 2s·e J:J..C~ smwre 1'ft~ 
* 2 Ta= 25·e J:.l..Clt 4.5mw1·e 1'ftili 

Limits 

12 

600* 1 

450* 2 

-25-+75 

-55-+125 

e m~llJfF*ft:/Recommended Operating Conditions 

Parameter Symbol Limits 

Vee 4.5-6.0 

Unit 

v 

mW 

·c 
·c 

Unit 

v 

RDHm 

BA6405/BA6405F 

1k!l 1µF 

+ 

1M!l 
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VTR Jf.l IC/ICs for VTR Applications BA6405/BA6405F 

• 11~83~tt/Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vee = 5.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

)11J'lfii)lif Ice 1.8 3.3 4.8 mA -

CTL AMP /{1 J" A ilff V93 2.1 2.4S 2.8 v 3pin 

CTL AMP OPEN LOOP GAIN GvocrL 6S - - dB 3, 4, Spin f = SOOHz 

CTL AMP CUT OFF p.j])J1i:l Fe CTL soo - - Hz 3, 4, Spin Gvc = 60dB 

CTL AMP .A.1.JJ~1J"A'ili:)lif 194 - 30 100 nA 4pin 

CTL AMP .A.1.J:IUUIUf NCTL - 1 6 1JVrms 3, 4, Spin Rg= 1k Q DIN AUDIO 

CTL 1±11.J!N:k~ff VoMCTL 2.S 3.3 - Vp-p Spin 

FG AMP .A.1.JJ~1J"At)lif 1913 - so 2SO nA 13pin, Vo=3.0V 

FG AMP .A:tll~UU1Ul' NFG - 1 6 1JVrms 12, 13pin Rg = 1 k Q 
DIN AUDIO 

FG AMP OPEN LOOP GAIN Gvo FG 6S - - dB 12, 13pin f = SOOHz 

FG AMP CUT OFF p.j])J1ift Fe FG soo - - Hz 12, 13pin Gvc = 60dB 

FG AMP !N:ki±l:tJ~ff VQMFG 2.5 3.4 - Vp-p 12pin 

~i~ ·;1 t-J"/7"1:A7 1J ~.Alfi; Vhys ± 11S ± 1SO ± 18 mV 6, ?pin 

~ i.:: ·;1 t- 7" //CJ-vl\'Jvl:i:l:1J~EE VQL7 - 0.1 0.3 v ?pin loL=2mA 

:::i:..-1~v-9.A.1.J:t7-tz·;1 t- Voll -6 0 +6 mV 9, 10, 11pin Va= 2.SV 

:::i:..-1~v-?.A.1.J1~·17".At)lif 1 la10 - so 2SO nA 10pin Vc=2.0V, Va= 2.SV 

:::i :..-1~v-?.A.1.J1~17".A~)lif 2 la11 - so 2SO nA 11pin Vc=3.0V, Va=2.SV 

::J /Hv-9 [J-1/1\'Jvi±l:tJ'ili:ff VoL9 - 0.1 0.3 v 9pin loL=2mA 

2pin /{ 1 J" .A ill:ff Va2 2.7 3.0S 3.4 v 2pin 

?pin pull up :U.UJt Ro7 7 10 13 kQ ?pin VA= 3.0V 

9pin pull up :U.UJt Rog 7 10 13 kQ 9pin Vc=3.0V, Va= 2.SV 
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VTR ffl IC/ICs for VTR Applications 

• fljl;rr..J~tillb*i/Electrical Characteristic Curves 
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VTR ffl IC/ICs for VTR Applications BA6405/BA6405 F 

Vcc=5V 

('C) 

80 
so,.----.----..,---...,-~---~ 

Vcc=5V 

t--r--t--t--70 
0 

d 

60 
60'----"""25=----,!o,----,,!25~__,,.,5o--.,;,75,--....,..._1 oo -50 -25 0 25 50 75 100 

AMBIENT TEMPERATURE Ta ('C) AMBIENT TEMPERATURE Ta ('C) 

Fig. 9 FG 7' / /' If 1 /-f.'l}WJ~J¥!j;l'f'i Fig. 10 CTL 7' / /' If 1 /-f.'l}WJ~.¥1'1'1'1 
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VTRIM IC/ICs for VTR Applications BA7750AL 

BA7750AL CUE 'Fa'~~cjj/~l:ti 
CUE Detection 

BA7750ALi;t, CU Ef~-%(J)~[!U/•:±I (~:±1L.)ffl~.J 1) 

~·:;?ICl', llcU7"/7", M~ffl7"/7", CUEf~-%-5/t 

191~ ~U/M~~/~C-~191~f1~7/~~~L.T 

L';l:9 o 

~MmM~7~fJ:c(J)~/~t~~btt~~t~~~. 

cu Ef~-%llcU/•:±I@~ f ~JJXl'' ~ * 9 0 CUE.tl:l v"' 
Jvii~ilU!:EE~f.!iJIHli.lffi.Jl(J)ftxfl:tttffl\: <, ii' 6-:i ~ t+ ~ 

<, ;!: fc. ./ 1.A''"- :/ / t * ~ L '(J)°f ~filil~l'~:lE: [, tc. 

CUE.:±ltffi ~ ;!: 9 o ~cillM~'W!t~.A.1J tCUE.:±11~ 

-%:±11.Ji;t 1-:J(J).A,:±11J~'fl'fi'L';l:9(J)l'71 ~ /fJ:C t 

(J)1/9-7I-.Ad8~l', ~tt~•~t~tJ:<, 191~ 

(J)il!i~1t, ~f~~tt f itP.lt L., ~ ·:; ~ (J)~l!E7" ·:; /i;: ~ ~ 

1\1·?'v-1''1tf8~1:~~l'8;1:9o 

BA7750ALi;t, VTR(J)CUEf~-%~C!U/•:±lfflt L.T~ii 

l'9tf, ~Mt~M~'f, * ~ fJ 7"7 tJ: c tfJl~bttT, ;t. 

fJ(J)191&•:±1 t L.T t~ffll' 8;t9o~U7"//t~-

71 ~7" // t L. T+$3-tJ:~iittf t-:i n '* 9(J)l'$ < -

j(N:l;:~iJffll' 8 ;!: 9 o 

The BA7750AL is a CUE signal record/detection (di
visional start) monolithic IC0 which contains a recording 
amplifier, replaying amplifier, CUE signal detecting cir
cuit and a record/replay control circuit in a chip . 

• *¥~ 
1) ~~~l'~:lE: L.fc.CUE.:±ltfl' 8 ~o 

2) ~C!U7" / 7"1i*~5lit i-:· 71 :l'tFi'iJl!El' ~ ~ 

(lo=24mArms, RL=100Q)0 

3) ~C!U/M~WI~ ~ t CUE.:±11~-%:±11J t Ii 1 -:J(J)~'fc· 

fl<ffl L.T .t:> ~)' 71~::...t(J)1::...9-7 I-.Ati&~ 

l'~~o 

4) M~7"/7".:: .i -71 /?~l!Ef ~~ L. Tl-'~o 

5) 9H1LtM~tf1''fJ:L 'o 

6) il1t#l~1J f.ftj\ ~ L' (4.4mA Typ. Vcc=9V)o 

7) !iJf'J:~Ji!~EEl'BIHI ff$ L \ (5-12.5V)0 

e ~~\t~~/Dimensions (Unit: mm) 

•Features 

1) Stabilized CUE detection is assured without adjust

ment. 
2) The recording amplifier provides large-current drive. 

(lo=24mArms RL=100) 
3) A pin is commonly used for selecting record/replay 

and CUE detection signal output for easy interface to 
a microcomputer. 

4) Replay amplifier muting function is built in. 
5) Small number of parts to be externally connected. 
6) Small power consumption (4.4mA Typ. Vcc=9V) 
7) Wide voltage range of operating power supply 

• Applications 

VTRs, Tape recorders 
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VTR1'l IC/1Cs for VTR Applications BA7750AL 

e :iEJ ·;;? 111-Y? 7 A».U'~H;J"ttlBl~l&I /Block Diagram and external circuit 

e ji~llJfl:;Jef-t./Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 5 9 12.5 v 

• ·-~~tt/Electrical Characteristics (Ta=25t, Vee =9V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

1111ta-;t;}~l§J~~lllf lo - 4.4 7.0 mA PB MODE lw.fa;t;}Qif 

PB 7' / :1'\!IJ±;flj~~ Gyp 73.5 75.5 77.5 dB RL=oo, 1pin-7pin,1mVp-p.A.:fJ 

PB7' / :t~~filll)J.a$ TH Op - 1.0 3.0 % 1 mVp-p .A.:t.J * 

PB7'/:fiii*tl:l1Jtl± VoMP 2.0 2.8 - Vrms THD=3%* 

PB7'// .A.t.J1 / t'-:lf"/A Z1NP - 21 - kQ -

PB7'// MUTE CTRL THRESHOLD VP2M 4.0 4.6 5.2 v 11 pin 

CUE"*1J!illJ.A.:fJ v-"'Jv V1N -77.1 -74.6 -72.1 dBV 
CUE OUTPUT H- L t t.i: 9 t ~ q") .A. 
t.Jl..--"'Jv, 1pin 

REC7' / :ttlH'IJ~~ GvR 28.5 30 31.5 dB 12pin-15pin, 100mVp-p.A.:fJ 

REC7'//~~fillli8i.ifi$ THOR - 0.08 0.5 % 100mVp-p .A.:t.J * 

REC7' / :fiii*tl:l :t.Jtl± VoMR 2.0 2.4 - Vrms THD=0.5%, RL=100Q * 

REC7'// .A.t.J1 / l::'-:lf/ A Z1NR - 100 - kQ -
REC7'// MUTE CTRL THRESHOLD VRM 1.1 1.47 1.9 v 10pin 

* BPF{l,Ell (0.4-30kHz) 

REC/PB PB MUTE CUEra~.A.:t.J* CU~tl:lf~~ REC AMP PB AMP2 

REC H,L lw. - ON OFF, ON 
REC H 1l" - ON OFF 
REC L 1l" - OFF ON 
PB H,L m H OFF OFF, ON 
PB H 1l" H OFF OFF 
PB L 1l" L OFF ON 
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VTR Jfi IC/ICs for VTR Applications BAL872 

BAL872 1J-Jv-=E-1tftiljfjQJJD IC 
IC for Reel Motor Control 

• ~m-;t):!~/Dimensions (Unit : mm) 

BAL872(;J:, VTRO) IJ -Jv"'E - :$1 ifiljmJJfl (;:mJ~ [., t.:: ICT:· 

"to 
FF/REW, UNLOADINGt.;: C'.100))..:f.J"'E- l''(;:X<J'Jit L,t.:: 

Ailt.i: 1J-Jv"'E-:$ll~11J~a1~~~-tt9 t t t,:, "'E-

9~SO)•l±l~•t~m-t9k~O)~~~af3-'E- I"~ 

Mlit [.,T~~ ~-tt9~lmtrhn'*9 o 

·~:.t.::, BA6209 f.i: C 0) ill~~ "'E - :$1 1'"7 1 I\ t ~Jl ~-It 9 ;: 

t1:J:fJ, -x1::i:.-1.J1 60)-'E- l''f~~(::MJitL,t.::, 1J-Jv 

@~tt~lj~-~~/~3/0)~il&~ffi~;:tWT8 

:!:"to 

The BAL872 is an IC developed for reel motor control. 

·~ft 
1)7::i-~, D/A::i/1\-:$12'(if~i\ll.,, }..:f.JO)"'E 

- F1:1itl5T, ~aifi11mim1±1:t.J (Bpin)~lj~•ifi1Jmim 

1±1 :t.J (13pin) O)~a fl"j£1~99 o 

2) ~a~;;;.. 1 ·:; 7 (9pin) f ~ill t., -r 1,' 9 o 

3)CUE, REV"'E- 1''~;1f-LEDl'"51J\f~jjl[.,T1,'9 0 

e Features 

1) It is built in with a decoder and 2 DIA converters. And 
voltage control output (Spin) and current control output 
(13pin) vary in voltage according to input mode. 

2) Built-in voltage feedback switch (9pin). 
3) Built-in LED display driver for CUE mode and RE

VIEW mode. 

•m~ 
VTR•J-Jv"'E-:$1$1Jm 

• Applications 

Reel motor control of VTRs 

RDNm 

CLO 

::i_~ 

0.3 Jj_ 
0.55 J c N 

2.75±0.25 

~ 
2 4 6 8 10 12 14 16 
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VTR .m IC/ICs for VTR Applications 

REEL MOTOR 
CTRL 

2 
MODE INPUT C 

3 
MODE INPUT B 

4 
MODE INPUT A 

14 
NTSC(L)/PAL(H) 

Vee 
16 

BAL872 
5 

>-----+-0 OUTPUT (CUE) 

6 
>-----+-OOUTPUT (REV) 

7 (FF/REW) ..>-----t--0 OUTPUT UNLOAD 
REV 

11 
>-----t-0 RESISTOR SW 2 

12 
>------r--o CURRENT SW 

• t@M:ai*~~/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

~i~~EE Vee 18 v 
~:gm~ pd 500* mW 

IJJf'Fiffilll'.lM!l Topr -20-70 t 

fJi!;#i.liill'.mmi Tstg -40-125 oc 

• fl~l'f.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vee =12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

jftiw.~EE Vee 9.6 12 14.4 v -

1!1\f~-JS-ai¥~illt lo - 6 11 rnA STOPt - ~·a;¥ 

8pintlJ;fJ~EEffllf Ii Va -5 0 +5 % STOPt- ~·J.: .. H'~ 

STOPt - ~·a;¥8pintlj 
Va - 0 0.2 v STOPt - ~·a\¥ 

;fJ~EE 

13pintl:l1Jatf.H~ll'. Ii V13 -5 0 +5 % -

tlJ;fJ~EE 1 Voun - 0.2 0.5 v 5, 6, ?pin, louT=3rnA 

tl:l1J~EE2 VouT2 - 0.3 0.5 v 10, 11, 12pin, louT=1 Orn A 

tl:l1J~EE3 VouT3 - 0.7 1.5 v 10, 11, 12pin, louT=30rn A 

ci-v'''°1v).1J~EE V1N(L) - - 1.0 v 1, 2, 3, 4, 14pin 

1\ 1 'v-"'Jv ).1J~EE V1N(H) 3.0 - - v 1, 2, 3, 4, 14pin 

8pintl:l1J~EE 1 Va - 0 0.2 v STOP 

8pintl:l1J~EE2 Va 7.60 8.0 8.40 v FF/REW* 

8pintlJ;fJ~EE3 Va 4.18 4.4 4.62 v PLAY 
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VTR JO IC/ICs for VTR Applications 

Parameter Symbol Min. Typ. Max. Unit 

8pinl:!:l::l:J'ili:EE4 Va 3.80 4.0 4.20 v 
8pinl:!:l::l:J'ili:EE5 Va 6.745 7.1 7.455 v 
8pinl:±:l::l:J'ili:EE6 Va 7.60 8.0 8.40 v 
8pinl:!:l::l:J'ili:EE 7 Va 7.315 7.7 8.085 v 
8pinl:!:l:tJ'ili:EE 8 Va 6.84 7.2 7.56 v 
8pinl:±:l::l:J11!:EE 9 Va 5.415 5.7 5.985 v 
13pinW:tJ'ili:EE 1 V13 3.515 3.7 3.885 v 
13pinW::l:JtEE 2 V13 3.515 3.7 3.885 v 
13pinW ::l:J'ili:EE 3 V13 0.95 1.0 1.05 v 
13pini:!:l:tJtEE 4 V13 3.80 4.0 4.20 v 
13pini:!:l::l:J'ili:EE 5 V13 3.515 3.7 3.885 v 

• ill~lf'.1911&~/Test Circuit 

BAL872 

Fig.1 

ftBNrn 

Conditions 

STILL 

UNLOADING 

CUE 

REV 2H (14pin=LOW} 

REV 2H (14pin=HIGH} 

REV6H 

PLAY 

STILL (1pin=HIGH} 

STILL (1pin=LOW} 

UNLOADING 

CUE 

R,~R6=l .5kO (VouT2) 
=5000 (Voun) 

BAL872 

Test Circuit 

-

-
-

-

-

-

-

-

-

-

-
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VTR Jf:l IC/ICs for VTR Applications BA5102A/BA5102AL 

BA5102A .A~ ':17-v.Aji"li/fJ~Y/7° 
BA5102AL Switchless REC/PB Amplifier 

BA5102A, BA5102ALl;J:, ~~l:VTR&flif~·W:io ·;;? (J) 

fl!l~11::1~ti..QJ:?, tlt=*(J)ili1t/i!l!J~7' 1J7'/7', 71 

:..- 7' :..- :t, ua 7' :..- :t, ALCIBI ~~1::1.Ja :t -c, ua 1:;ii: 

~l!1-~~m1BJ~, 7'~D~A1~7117~:t~• 

~ l.d.:~ / IJ ~ ·;;? ICC'9 0 

DV°·;;? • :J/ ~D-Jv1J=a:11*Jf.ll.,l"~'.Q(J)C', il!M 

ltilJfjj)Yi/H·(J)~l.±ft'.IE(J)#l:J: IJ' 7' / :t\">f~-%ff~l;J:, 13 
lblY-.Jl:il&, :;ii:~, ! 1- ~(])~~- 1'·1.::MliD i., :1:9 o i., 

f;:. tf -:J l", tlt=*1i:<\I:# 6tl..QJ:?tJ:A1 ·;; 7 (1) v -) (J) 

~fflNl~fJ:l!~it-*tl~~T~, ¥~&(J)A.,1!j~{I::, ~AA:-A 

I iiJijg1;: 9 .QIU', f~*fjf.!:(J)fi'i!J:l:tss~ 'l:Ftitt (., :1:9 0 

The BA5102A and BA5102AL are monolithic ISc de
signed to simplify the audio signal blocks especially of 
the VTR. They include in a single package, the record
ing/ playback/ muting control circuits and analog switch, 
in addition to the convertional record/ playback pre
amplifier, line amplifier, recording amplifier and ALC cir
cuit, etc. 

• ~:Bi: 

1) VTR(J)i1tflif~-%*1:~,~fJ:, il&IM~7'/:ftf9~-C 

r;ijl ~ti. n' .Qo 

~~il. M~~~!1-71/~·~-~(J)ftJ'E~. ~ 

mYilH~I.± I~ :t .Qt::. It TiiJijgo 

3) ~ - H;J.J~:tl:f!I!? ~ 3·;;?/1 A"ff~ bilt.>-C1>1J:~'o 

4) il&v/X·Ji.., M~~Jl(J)~flii~~tJ:tt4~0 

5) A 1 ·;; f(J)~-T11::1:J: 1Jf~*Ii1i:tffi'i]J: 9 .Q 0 

•Features 

1) All the required audio signal system recording/play
back amplifiers for a VTR system have been included 
in this single package. 

2) Setting of recording/playback and muting modes is 
controlled by only changing the voltage on a control 
pin. 

3) Shock noise accompanying mode switching has been 
drastically reduced. 

4) Simple recording level and playback sensitivity 
adjustment is possible. 

5) Improved reliability due to employment of electronic 
switching. 

• 5'f.Jf~-tit181/Dimensions (Unit : mm) 

BA5102A 

22.9±0.3 

18 17 16 15 14 13 12 11 10 

~£:::::~]]! 
12345.6789 

[~1+~=r~~: ~ ~r~ ,,~; g,,.,,-t 
;::; -I l--2.54±0.3 I I I 

20.32±0.3 8.8±0.6 

BA5102AL 

•m~ 

9V, 12V, VTR&flif~-%:7'D·;;? 

D :;'-;;? • :J / ~ D -Jv1J:<\1 ffl~ 'f;:.7-:fv :J -5£ 

• Applications 

9V and 12V VTR audio system blocks 
Logic-controlled tape recorders 
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VTR JD IC/ICs for VTR Applications BA5102A/BA5102AL 

• :7'CJ •;t? 1( 17"?7A/Block Diagram 

BA5102A BA5102AL 

• l@MC*~~/Absolute Maximum Ratings (Ta=25'c) 

Parameter Symbol Limits Unit 

~i!l!~B:: Vee 15 v 

BA5102A 600* 
i'l';!i"!fftst: pd mW 

BA5102AL 500* 

i!Jf'Fi.\\\lt~IHI Topr -10-65 ·c 
1¥#iJ.lt~IHI Tstg -55-125 ·c 
*Ta=2sti:l..t1'~fflqQJ;!l.g-{;I:, 1·c1;:-:i~ 6mW(BA5102A), 5mW(BA5102AL)tiJt[;Q 

• 'llHU'l~~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=9V, f=1 kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

~f~~ai¥•illl (M) lo p - 8.5 13 mA - Fig.1 

~f~~ai¥-illl (jj) lo R - 10 15 mA - Fig.1 

M~ai¥~~f1H~ Gv111 74 79 84 dB VouT =OdBm Fig.1 

il~ai¥~~f1H~ GV(2) 62 67 72 dB VouT =OdBm Fig.1 

71 /J7/1'n:k:±l1:JTIB:: VoM L 1.9 2.3 - v THD=3% Fig.1 

v~-71/?J7/1'n:k:±l1:JTIB:: VoM R 1.9 2.3 - v THD=3% Fig.1 

v 1'7J7;,..1'llllllilfl3f1H~ GveM 35.5 37.5 39.5 dB VouT =OdBm Fig.1 

v~-71 /?J7/1'1lllllil~fU~~ GveR 11.5 13 14.5 dB VouT =OdBm Fig.1 

1 ~ 71ifJ7;...1'mlllil~f1H~ GvoE 70 88 - dB VouT =OdBm Fig.1 

v ~ -71 /?J7 /1'r.;Jllilfl3f1J* GvoR 38 42 - dB VouT =OdBm Fig.1 

ALCj!Jf'fai¥ :±l 1:J ~13:: Vo A 0.4 0.55 0.7 v V1N = -60dBm Fig.1 

ftDHm 1601 
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VTR JD IC/ICs for VTR Applications BA5102A/BA5102AL 

Parameter 

1::J71~7//AtJ1/t°-~/A 

""'1'1 'J7//AtJ1 / t°- ~/A 

1:::i71 ~7 // AfJitlf•-M-

""'1'1 '77//AtJitlJ•-M-

¥i'.t.~ .:i.- HHini±ltJ 

U-M-~.:i.- HHini±ltJ 

• il~~IBll&~/Test Circuit 

B 

Symbol 

ZIN E 

Z1N M 

VNIN E 

VNIN M 

Vo PM 

Vo RM 

r - - -

' 
ALC' 

Vcc~9v 

Min. 

40 

40 

-

-

-

-

Typ. Max. Unit Conditions 

55 - kQ -
55 - kQ -

1 2 µv Rg =2.2kQ; DIN AUDIO 

1 2 µV Rg =2.2kQ; DIN AUDIO 

-32 -24 dBm V1N =-50dBrn 

-40 -32 dBm V1N =-50dBrn 

------- ---j *h 

G 

VR2 
10 Kn REC Level Ad1 

-'VV',----..--E 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

' + 

} ,:~-rF_.__1~---'------''---'----'---L--__J_ _ _,_.:...~3:..:..~0-F--L~ 

BA5102A 
lOOpF 

+!lOOµF ._+_4_.7_µF-+----+-___J 

o----..c 2lO!l 5.1 K!l 15K!l 

6000 rv I 
2.2K!l 

7"17" 
0.0lµF 

VRI 
P. B. Level Ad1 

Fig.1 ~ll!U:lEJ" // ll!U:lER.l. P /Rilili'HIU.:E 

EQAmp A-C Vee (¥i) 

MIC Amp B-C GND (jj) 

Line Amp (¥i) D-E Vee (¥i) 

Line Amp (U) C-E GND (U) 

REC Amp F-G GND (U) 
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VTR ID IC/ICs for VTR Applications BA5114LS 

BA5114LS A.-( ·:; 7- "-' A &if /flJ~ J7/1' 
Switchless REC/PB Amplifier 

BA5114LSl.t, ~ -1? 7' / 7', M~ -1:::J7-f-if7' / 7', jj 

/M.7. -1·:17-\"', 7 -1/7'/7'(ALC, VCA), -=i:.::. :$1 J" / 

7', ~cUJ7/7'f.i:t:O)::t-71::t~au, ¥I~H~1:1H~t.i:..,, 

//~UW.A-1~7117~7'~$~~~-'E/~~~ 

? IC"Z"To 

The BA5114LS is a monolithic IC integrated, in one 
chip, with amplifiers and switches necessary for audio 
recording and playback such as microphone amplifier, 
reproduction equalizer amplifier, REC/PLAY switchers, 
line amplifier, (ALC, VCA), monitor amplifier recording 
amplifier, etc. 

•MA 
1) ~?ilA:t.J v"'Jldf~<, 'fff;~$0)ALCf~Jij V°t'l."~o 

2) ALC~jJ1i:liiJl!&f ~-~Tl.' .Qt~ /JJ, 9Httt$~111"t.i: 

< TTtJo 

3) ALCv"'Jv I 9Httttittt:J:-::> T~~\." ~ 9o ALC v 
-"''JvO)i.9,Jl~1t1Jf ~ p/J) T~'f.i:l. 'o 

4) ~fi~:t.JO)"E.::. :$17' /7'1 ~- ~ Tl.'9 t~IJJ. -1-t' * / 
I iRtllHb <.' ~ .Q o 

5) S1¥IW•~ t ~ :i-71 /?:::i /I- ci-11-t UJl.lr~ 

1tTl.'.Qf~/J), VTR:::J /I- Cl-Jv* cO)-f / :$1-7.I -

A 1Jfft1j$t: \." ~ .Q o 

6) jj!:i!JW•~llifO) ~ 3 ·:1? / -1 A·~~vr~ PIJJT1"t.i:l.' 

A -1·:17-\"' liilli3f :i*jij ~Tl.' 9o 

7) ~ :i - 71/1'ttfi~1f'fln Tl.' .Q (lfj:t.JJt100dB : V1N 

=-10dBm)0 

8) NR~ A 7.41: M~ffiiiJ~\."~ .Q o 

9) 7'/7',IJ~l.t, 7-1 /7'/7'fi!*l.'T9f.#lt:l[{;:tn:J:I:(.'~ 

:.iET .Qt~/JJ, '~'~7·;1~0)1"f.i:1. 'liil!MMli1Wl."~9o 

10) '(ff;)~•fl:t.J~gf-(.'~ 9o 

•Features 

1) High fundamental input level and low-distortion ALC. 
2) Built-in ALC detection circuit reduces the number of 

external components. 
3) An ALC level can be set by an external resistor. Tem

perature variation of the ALC level is extremely 
small. 

• 9f.~-t~~/Dimensions {Unit : mm) 

BA5114LS 

01.0 

u 
2.54±0.25 

4) Earphone can be directly driven because a high
capacity monitor amplifier is built in. 

5) As REC/PLAY switching and muting control are in
dependent, interfacing with the VTR control system 
is easy. 

6) Employs a switcher circuit that is extremely small in 
generation of shock noise in case of switching REC/ 

PLAY. 
7) Superb muting efficiency (output ratio 1 OOdB: 

V1N=-10d8m). 
8) Usable for the NR system. 
9) As gains of amplifiers (excepting line amplifier) are 

set by an external resistance ratio, circuit structure 
with uniform gains is obtainable. 

10) Low power consumption designing. 

• JIHt 
VTR:;f - 7 1 :;f 

• Applications 

VTR audio 
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VTR m IC/ICs for VTR Applications BA5114LS 

• :ta·;1?1i1J71'7.L./Block Diagram 

ii :-f~-15-* 
------ ::J/ ~D-JL-* 

• ~MM:;J;::i:#t/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'lliliUIJI: Vee 13 v 
ff~tl~ pd 500 * mW 

IJJf'FiA!lflUll Topr -10-65 ·c 
f!M~iA!lll'Bllll Tstg -55-125 "C 

e jlt~llJf'l:~f-1: /Recommended Operating Conditions (Ta=25't) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

'llilil!'llJI: Vee 4.5 5 13 v ff~ti~l'Bl!ll 
i;lj"{'cli>.QZ.t 

• 1!1Uii.f!J!ftti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =5V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

lll\fa~Pl'ilillt la - 6.3 11.5 mA -

~2Ui"-¥~%f1H~ GvR 32.3 35.3 38.3 dB LINE IN - MONI OUT, V1~-40dBm, ~2U;iJ;fi!l 

~2UP~~%;_a[$ THDR - 0.043 0.2 % 
LINE IN- MONI OUT, V1N=-40dBm, ~am;;!lll, 
BW=400-300kHz 

ALCv"'J[, VoA -5.2 -2.7 0.2 dBm LINE IN-MONI OUT, V1N=30dBm, ~2U;iJ;fl 

ALCjj[$ THDA - 0.17 0.5 % 
LINE IN-MONI OUT, VtN=30dBm, ~2U;iJ;!lll 
BW=400-300kHz 

ALCv/~ MLC 30 35 - dB LINE IN- MONI OUT, THD=1%, ~2U;iJ;!lll 

iifJ~Pl~%ftH~ Gvp 78.0 81.5 85.0 dB 
Ja;cpATT=-10dBl!Uf, iifJ'.t~;l;llll, VtN=-75dBm 
PB (HEAD) IN - MONI OUT 

iifJ'.EP~~*jj[$ THDp - 0.28 0.5 % 
)j;cpATT=-10dBj!Uf, jiJ'.t_;iJ;®, V1N=-75dBm 
PB (HEAD) IN- MONI OUT, Bw=400- 30kHz 
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VTR JD IC/ICs for VTR Applications 

Parameter 

:i;.::.:;r J7:-"1iii:kt:l:l1Jv/'\Jv 

'£.::.9J7//i±l1J~ ::i_-7' 
1/1.l:t 

'E.::. :;r J7 ::-- /i;;JJv- /flJf~ 

~aU-P :--/flH~ 

~ClUJ7//.ffi:$ 

~aU-P:--/i;;JJv-/flH~ 

~aU-P:--/iii*l±ltl 

~Clil-P//i±ltl~ ::i.-7-1 
/1.l:t 

"'<'1 'JJ7//f1H~ 

"'<'1'JJ7//.lfi$ 

"" 1 'J J7 / /i;;J;i, - /fljf~ 

"'<'1 'JJ7//J..:1Jt!UUl'lit 

M'.£01 :::i 71 tf-p //i;IJJI-
-/fljf~ 

jij'.£ 1 :::i 71 tf-P // .A.:tJ 
W!lUH 

71 /.A1 ·;17-'1'J7/:1iflj~ 

MUTE 
CTRL 

MIC IN 

Symbol 

VoM(MO) 

ATM(MO) 

Gvo(MO) 

Gvc(RE) 

THO (RE) 

Gvo (RE) 

VoM (RE) 

AT m(RE) 

Gvc (Ml) 

THD(MI) 

Gvo (Ml) 

VNIN (Ml) 

Gvo (PB) 

VNIN (PB) 

Gvo (LN) 

Fig.1 

Min. 

0.9 

-

-

12.5 

-

-

0.9 

-

37.5 

-

-

-

-

-

-

P/R 
CTRL 

Typ. 

1.3 

100 

41.5 

15.0 

0.065 

48.5 

1.25 

100 

40.0 

0.013 

68.5 

-123 

75.0 

-122 

25.0 

BA5114LS 

Max. Unit Conditions 

- Vrms jij'.£~®, THD=1% (MONI IN) 

- dB 1±11J (/A;'JvJ:t, V1N=-10dBm (MONI IN) 

- dB jij'.£~ft!l, V1N=-45dBm (MONI IN) 

17.5 dB ~aU~lt!l. V1~-15dBm (REC IN) 

0.2 % 
~au~®. V1N=-15dBm (REC IN), 
BW=400 -30kHz 

- dB ~aU:!*lt!l, V1N=-50dBm (REC IN) 

- Vrms ~Clil:!*!W, THD=1% (REC IN) 

- dB 1±1 :tJ v A;'Jv J:t, V1N=-1 OdBm (REC IN) 

42.5 dB V1N =-40dBm (MIC IN) 

0.2 % V1N =-40dBm (MIC IN), BW=400- 30kHz 

- dB V1N =-70dBm (MIC IN) 

-114 dBV R g =6200, DIN AUDIO 

- dB V1N =-75dBm, PB (HEAD) IN 

-114 dBV Rg =6200, DIN AUDIO 

- dB jij'.£~;1;1!!i 

• l(;JJJ~J/ Application Example 

Fig.2 
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VTR JI IC/ICs for VTR Applications 

BA5115/BA5115L 
BA5117L 

BA5115/BA5115L/BA5117U!, fl}~ 1::J71-ff7" //, 

U!fll.A 1 "J =f 1', 71/7" / 7', .:p 1 7? 9 i*JjUf~ALC 

@Ii!, ~cU7"/7'J,ZV'REC/EE, PB/EE, 71/2:..:i.

t-i~!ifitl:i!il]f,Qll'8.{>D~·:;?::J/ f-D-Jt..@li!i 17-·:; 

7'1:1*!• ld.:'E .1 1) ~ ·:;? 1Cl'9 o 

::J/ t-D-Jt..*tOH/9-7:r-.A:IJf:g~l'ili>IJ, ~ii.: 

tt.A.P;¥'\'!>"E- i--w:fli~0).11 .A':IJf~tJ~ 'md1:t.t? n' 

*9 o 71 /7"/7' t~cil7" ;,-/t 1*!$~~ [., n 'Qt.:~. 

~iJ~'7'HtltllB£l'?v- i"O)~~'VTR:;;t-71 :;;tf~iS-~ 

~@ll!tM•~md9{>~tWl'8*9o 

The BA5115/BA5115L/BA5117L consist of integrated 
logic control circuits in a single package. These circuits 
provide independent control of a playback equalizer 
amplifier, record/playback switcher, line amplifier, ALC 
circuit with built-in detector and recording amplifier, as 
well as REC/EE, PB/EE and line mute functions. 

·~ft 
1) ~)lljft'll.ttJ~~tl' iii>{> (4mA/5V, 5mA/9V Typ.)0 

2) 7'Ht lt$£:1Jf~ tJ ~ 'o 

3) PB/EE, REC/EE, 71 /2:, .:i.-71' /?'O)::J / t-D

Mi/i-Tiffl5, ::J/ t-D-Jt...t0)1/9-7:r-.A:IJf:g 

~ l'ili> {> (REC/EEYifH!AFR/EEO)ffilJf,Qlt i'iJl!~l'ili> {> )0 

4) ~v"'\'Jt..ALC VRO)t*ffll:J:: IJ, S/NJ::t, ~$:1Jf~tt:r 

~'{> (71 /1 /-15dBml'THD=0.08%Typ.)0 

5) 7'Ht1H!Uitl:J:: tJALCv"'Jt..:IJf~'..if.:i'iJl!~l'. ~ll~tt 

0)8 :b~Z ~~~t;i:ALC717? 9 ti*!• L,n'{>o 

6) '.llriiii!tt.A., L, 'l'>fi~O);f-":; 7' .11 .A'O)R~:IJf8 :b~Z 

~iJ~'o ~~I:, ALCO):IJ>:IJ>{>~j.A.t.J~ll.!ll'~i.!i!:tt.A. [., 

Z tALC7"9 ·:;? l:J:: {>1~-.A I- .11 .AWR~ [.,iJ~'o 

n~f,Ql-O)W:fli~J::{>~3~?.!1XO)R~W8:b~ 

Z~f.t~ 'o ~~I:, ALCO):IJ>:IJ•?n '{>~il.!ll' 2:. .:i. -7 1 

/? :;t 7 [., Z t ALCJ" 9 ·:;? 1: J:: {> /~ - .A I- .11 .A':IJf 

·~ [.,tj:~\o 
~71/~t.J~~~~ti'\"'.11XtJ~W.A.?Zt~il7" 

//l:J3gfl:j.i tJ~,~~fl:tJ? "'(~\{lo 

9) BA5115/BA5115L/BA5117U!, PB/EE::J /I- D-Jt.. 

0) D :;· "J ? :IJ~"'-JE. l', ft!!O)flij~ I:"?~' Z I!* ? t.: < ll'iJ [; 

""fiJi>{>o 

BA5115/BA5115L/BA5117L 

A1 '/TVA.'li/jij~Y/7° 
Switchless REC/PB Amplifier 

e ~~'tj"~~/Dimensions (Unit : mm) 

BA5115 

22.9±0.3 

~:::::~:J1 
123456789 

[.~~~ ~~·· T~ ~[j_L: +1 "'" :________l_;:; lT 
:'. 6 o s+o 1 o.3:t0·' 

~ . - . 

;::; -I l-2.54±0.3 I I I 
20.32±0.3 8.8±0.6 

BA5115L/BA5117L 

1 3 5 7 9 11 13 15 17 

~~ 
2 4 6 8 10 12 14 16 18 

•Features 

1) Low power consumption (4mA/5V, 5mA/9V typ.). 
2) Small number of external components. 
3) Use of control terminals for PB/EE, REC/EE and 

MUTE. control allows easy interface with control sys
tems. {The REC/EE terminal also permits AFR/EE 
control). 

4) A high-level ALC VR improves signal-to-noise ratio 
and total harmonic distortion. (THD=0.08% typ. with 
LINE-IN= -15dBm) 

5) The built-in ALC detector with external resistors 
allows ALC level reading and has very satisfactory 
temperature characteristics. 

6) Low pop level at power-on and power-off. No burst 
noise is generated due to ALC attack at power-on. 

7) Low shock noise level during switching from one con-

1606 RDHm 



VTR JD IC/ICs for VTR Applications BA5115/BA5115L/BA5117L 

trol mode to another. Especially, with ALC applied, no 
noise is generated by ALC attack. 

8) The recording amplifier is protected from noise or 
load variation at the line output. 

9) The BA5115/BA5115L/BA5117L have the same fun
ctions except for the PB/EE control logic which is 
opposite. 

• :1C'Y?~-f7''"5A/Block Diagram 

BA5115 

• tieMC::*:~t&/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits 

.rii!•EE Vee 13 

BA5115 600* 

fft1l?f!!i~ BA5115L Pd 
500* 

BA5117L 

lbf~i.l/JU'Hll Topr -10-65 

1li!#i.l/ttttllll Tstg -55-125 

•.llJt 
VTRfl?J:ilfjl!if~~:1C ·:;? (5-12V) 

c ~ ·:1? :::J / ,.. c-1i..1.ii.\f m~ 't.:7-7'1.; :::J-11' 

• Applications 

VTR audio signal blocks (5 -12V) 
Tape recorders equipped with control systems 

BA5115L/BA5117L 

Unit 

v 

mW 

·c 
°C 

*Ta=25"CJ;l..l:."C'fi!llJ"t~:llh!!tl:l;t, 1"CI:?~ 6mW(BA5115), 5mW(BA5115L/BA5117U ~illl!(;~ 
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VTR }fi IC/ICs for VTR Applications BA5115/BA5115L/BA5117L 

• -~~~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, f=1kHz, 'kc =5V) 

Parameter 

ti.J1'1'~EE~llll 

1!!!1~.JS-P#ltil 

EEPni.g.fljf~ 

EEP#i:i?:$ 

71 /7'/7'Jib1;:1:1:11:J 

EEP#~lili1ti!f 

ALCv-"JL-

ALCil?:$ 

~j.A1:JP#ALC~$ 

~ailP#~.g.f1J~ 

~ClilP#OOIQlliM!Jf~ 

~ClilP#il?:$ 

~ClilP#Jii:kl:l:l:IJ 

j'lj: !tP#a'i.g.fljf~ 

j'lj: !tP#*'S .g. 2$ 

j'lj:!t 1 :::i 71tf7':..-7'flH~ 

j'lj:!:£. 1 :::i 71 tfOOIQl~flJf~ 

j'lj:!:£. 1 :::J 71 tf2$ 

j'lj:'.Jo 1:::i71' tf .A:tJ•:JUt"lit 

:::i:..- !--[J-Jv.A:h 
.Av·;; './ =t JL- I'" v"'"Jv 

• illl.l:IE:IE:llH!l/Test Circuit 

1608 

PB/EE* 
CTRL 

PB 
OUT 

Symbol 

Vee 

lo 

GVEE 

TH DEE 

Vo ML 

VNOL 

VoA 

THDA 

t.THD 

GvR 

GvoR 

THOR 

Vo MR 

GVPB 

TH Ops 

GvE 

GvoE 

THDE 

VNtNE 

VTH 

Min. 

4 

-

14.5 

-

0.8 

-

0.41 

-

-

14.5 

-

-

0.8 

76.5 

-

-

-

-

-

-

PB( HEAD) 
IN 

Typ. 

5 

4.0 

17.5 

0.08 

1.2 

-76 

0.54 

0.06 

0.12 

17.5 

44 

0.064 

1.2 

80.0 

0.11 

40 

70 

O.D16 

-122 

2.5 

Fig.1 

Max. 

13 

6.2 

20.5 

0.3 

-

-68 

0.73 

-

-
20.5 

-

0.3 

-

83.5 

0.4 

-
-

0.2 

-114 

-

Unit Conditions Test Circuit 

v EEP# Fig.1 

mA EEP;j Fig.1 

dB 
LINE IN- LINE OUT 

Fig.1 
ALC : OFF, V1N=-25dBm 

% 
LINE IN- LINE OUT 

Fig.1 
ALC : OFF, Vour-=OdBm 

v LINE IN- LINE OUT THD=1% Fig.1 

dBV 
LINE IN- LINE OUT 

Fig.1 
Rg =5.6kQ, DIN AUDIO 

v LINE IN- LINE OUT V1N=-15dBm Fig.1 

% LINE IN- LINE OUT V1N=-15dBm Fig.1 

% LINE IN- LINE OUT V1N =10dBm Fig.1 

dB LINE IN- REC OUT ALC: OFF Fig.1 

dB LINE IN- REC OUT ALC: OFF Fig.1 

% LINE IN- REC OUT Vour-=OdBm Fig.1 

v LINE IN- REC OUT THD=1 % Fig.1 

dB HEAD IN- LINE OUT (-20dB~'.lf) Fig.1 

v HEAD IN- LINE OUT (-20dB~'.lf) Fig.1 

dB HEAD IN- PB OUT Fig.1 

dB HEAD IN- PB OUT Fig.1 

% HEAD IN- PB OUT Vour-=OdBm Fig.1 

dBV Rg =6200: DIN AUDIO Fig.1 

v - Fig.1 

8 PB/EE::i / 1- [J-Jv"'E-:- f'" 

LINE 
OUT 

BA5115 

BA5115L 

BA5117L 

Vee 

REC/EE 
CTRL 

REC: Vee 
EE: GND 

;1: A.tJ L,t.;c'R~IJ:, io.f;}fli~',tl)]•JM 
L.Z< tc~C'-

PB EE 

Vee GND 

GND Vee 

naHrn 



VTR JD IC/ICs for VTR Applications 

e R)Jij~/ Application Example 

~j:_(: 71' /.J,Ji.,-tl;;!t~(l):::JJl.- t-D-J[, 

I ALC7'9 ·; ?, •) tJI 1''1J-".J1' .L.~Jl:'.iE 
LINE 0------------'------'-----------~ 
OUT 

71:.-A:tJJR<Pi 
ALCi~li'l!\l~b 

llUll 

LP 
'EOtJJ?«!) 

PB/EE CTRL _ ALC OFF / 
MANU REC. 

---.,/ IOkfl 

ALC LEVEL 

BIAS 

BA5115/BA511 SL/BA5117L 

1< 17' 7./lil:GNDOll~IMl'IH:J: 'I 
ALC "'"' lv!ilt:liRJNe 

/ 
MUTE CTRL 

71 :.-t!J:tJOlON, OFF 

68kfl 

REC/EE CTRL 
(AFR/PB) 

REC 7' ;.- :1t!J :tJ OlON, OFF 

4',¢.1..1\'17'.Affl71 J[,11 

~}}!ON. OFFa~0)51/~i-T1 / ·'/ 

Fig.2 

~~io-~~~~-PB-/-EE~CT_R_L-(L_O_)~~~~~~~~ MUTE CTRL 

• Fa~7[]-

(1) EE/RECT- F 

.A.:t.Jiliii1t191~~ li.~ t., t.:f~~ t.!: 5-< ~d:... (1 Bpin) t:nn :t 

*To EET - Fe' l;t, UOOi.A -( ·:17 "t' t;t, 18pin.A. 1J ~JR 
~ [.,, li!iJ'.iE:flH~40d80)5-( /7' / :tc::: J: I) !\ii~~ tttdl 

J'\'.y 7 7" 7' / :f ~ )j I) 5 -( / 7' ') I- (11 pin) I: :±J 1J ~ tt * 

T. *k, ~C191~W~~l.,YSij5-f/7'/:f:±l:t.Jv 

/'(Jvl:!i5 [; y .A.:t.J$0)iiJ~N!.Hi'L191~~flfJ>1tn \ * T 0 fJ. 

S, .:O)~~C'.::..i-71/?T-t-:·1:-t{>c, 1'\·:177' 

7'/:ftJ"1'1.1:.L,, :±l:t.Jt;t:±lfJ< fJIJ *TfJ", ALCJL--:1 

t;ttJJ!fJT ~ tt * 1t ft,. ~ilUT- Fe' l;t, ~ 61:, l*lf:Biit*E ~ 

ttHilU7' /:ftJ"fl ~ * T. ~ilU7' /:fl;t, 51 /7' /:1 

O):±J:f.J~20dBiliii1t~1tY .A.:t.J l-n'*TO)C', ~ii'.l'E:~ 

~ 20dB 1:~'.i'E:T ttli51 /7' / :t:±l:t.J t IRJ v"'\'JL-O):±J 1J 
~ v :J - 7 1 :.,- ? 7' ') 1- (?pin) 1: ~~ {> .:. t tJ" C' ~ * T 

(Fig.3~~)0 

RDNrn 

P/R HEAD 

;1: EE'!'- eO)fo-li}7D-lj, 
ociH- "O)l;f;O)RECtll 
:IJIJ'OFFI:"' -c fc tO)To -

Fig.a ~ci:l<'E- ~~c~7o-
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VTR JfJ IC/ICs for VTR Applications BA5115/BA5115L/BA5117L 

MUTE CTRL 
LINE 
OUT c-----PB-/-EE-CT_R_L(_Hl-1 --------, 

(2) PB-'E - i-· 

""J i-· 1 / (4pin) t:::IJa ~ 6 ti t.:f~-lS- ~ ¥J~ 1:::i71 ·tJy / 

:1-r:':f:tll!i[.,*"90 ¥J~v-"'JL-filil!lt;t, 1:::i71A'tl:\:t.J 

(2pin) t 71 /:i!'j:~.A:t.J (1pin)l'loi"t:'fi~'*To M~.A:t.J ti, 

UMA 1·:;71' ~ii IJ 71 /7' ;...- :ft;: T 40dB:f:tll!i ~tit.: 

fl, /{·:;777'/:1~JilJ71/7'rJ I- (11pin)t;:tl:\:t.J~ 

ti*To ALCIBI~, ~aUl"/:11;1:1~!1::.L-*To ~ .::i.-71 

::..-?-'E- n:"9.Qc, 71::..-t:1:1:t.JtJ>"'f¥ll::.L-*"9!Fig.4~ 

~)o 

• :::J/ HJ-Jv-'E- t:'l:-:>1.'"t 

jj/:iijfljlJ~*l;I: 3~-=ffljlj~~=l*ffl L-T~':l:T(J)<!, VTR(J) 

:::i ::..- t- i::t - JL-* t (J) 1 / ~ - 7 I - A tJ>"'f§.$1, "t:' "9 o 

REC/EE CTRL 
REC: H, EE: L 
~[ljjy//J±j:tJO)ON, OFFtJ)~;t 

P/R HEAD 

Fig.4 M'.t't- F18~7D-

Z.O)~'fl;;J:PB/EE CTRL~'fJ::~J11$t9QO)-z', 7"7v:H- F (AFR)M!ittfiiJfiE 

PB/EE CTRL 

MUTE CTRL 

'!:-I" 

EE 

EE MUTE 

REC 

REC MUTE 

PB 

PB MUTE 

AFR 

AFR MUTE 

PB : H, EE : L( BA5115/BA5115L) , PB : L : H (BAS5117L) 
71 /7" / :1 .A:tJ-z'O)jjj'ijJ,,:tJi!UIH:ALCihf'F, 1~11:.0)ffil]fftli 

.~~--~~~~~~~~~~ 

MUTE: H 
71 /J±jj]O)ON, OFFtJ)~;t 
ALCJv-/~[ljjy /:1 /:: iak.:i'l:.i:ffjlj1i!IJiiJfijg 

:::J / 1-D-Jv* 

REC/EE PB/EE* MUTE E07"/:1 LINE SW 

L L L (ON) REC 

L L H (ON) REC 

H L L (ON) REC 

H L H (ON) REC 

L H L ON PB 

L H H ON PB 

H H L (ON) REC 

H H H (ON) REC 

ti fig 

LINEJ±j:tJ RECJ±j:tJ ALC 

ON OFF ON 

OFF OFF ON 

ON ON ON 

OFF ON ON 

ON OFF OFF 

OFF OFF OFF 

ON ON ON 

OFF ON ON 

*BA5115/BA5115LO)t\:fi!Pb!'To BA5117U::-:>~'ZIJ: L,H tl'l/!. 0 

1610 

:::i ::..- t-i::t -Jv~-=fl')A v ·:; ~ 3 JL- F v-"'JL-l;l:Fig.7(7) J:? 1: 

4VF (=2.5V) C fJ:. IJ, ~ib.i!~S:: (Vee) t: 1;1:{3!(:(.j: [.,:I; t! A, 0 

PB/EE, REC/EE:::J ;...- 1-i::t-Jvt::t;t~:IE:~IBI~ (68kQ, 

1 µFW1l,~7!"9 o 

MUTE:::i / I- i::t-JL-1;1:, ICG')~ib.i!~S::fJ>":::J / I- i::t-JV'~S:: 

J: IJ t-:>tit.:~Lt ti ti, :tftl'it (68k0) IHilll!i"t:' ~ * T 0 

RDNID 



VTR JJ.1 IC/ICs for VTR Applications 

• ~JJL.l:.©)UI 

BA5115(DIP 18pin) t BA5115L/BA5117L(LF 18pinHi, 

YiH·©~:ffli. m!iiW~-l'9:1f, 1'1·:;1r-:'/":lf~f.t.Qtc.11J, 

YilH·l'ic& tf"1£ n • J * 9 0 

e ALCv"'\Ji,..ii~l::?l.'"t 
ALC v""·Ji,.. ,;!:, ALC v 1'Ji,..&:JE:~-=f©'lltlx: ~I~ 17' .A~ 

-=f©m•9~~~~T, B:lE:l'8t9. 

I~ 17' A 'itl± : V01As= Vee I 2· .... · 13pin 

ALCv"'·11.-&:lE:~-=f1D:I±: Vrer ..... 14pin 

t 9 .Qt ALC v1'Jv : VoA'i 

VoA(Vrms)~ (V01AS( V )-Vref( V))//2 

t f.t ~) t9. 91.t;/?"5, V01AsCVre1©~'lltl±:lf, l±l:h~I± 

Q)~Q)t:"--7-fiftt f.t.Q~ -jALCv"'"JL-:lf);R:t I) t9 o 

• 11~rt:J~ttdllil/Electrical Characteristic Curves 

10 f-~+--~+--~t--~t------11------1~----1 

lo EE 

QL---~-'-~-'-~-'-~~~~~~~ 

12 0 

~ 100 

J 
z 
<i BO 

" w 

" ;o 60 
_J 
0 
> 
a. g 40 
_J 

0 
w 
g; 20 
_J 
() 

0 10 12 14 

~·· 

SUPPLY VOL TEGE : Vee\ V\ 

~ 

~ 'El 

100 1 k 

FREQUENCY: f(Hz) 

vc"J:~sv 
Rc~IOkO 

Gvo--+-

~ 
a"+ 

h 

IOk 100k 

RDNrn 

BA5115/BA5115L/BA5117L 

VBIAS 

Vref 

Fig.6 

60 ~,;17sV 1111 
-tJ.wJj_ -Wm 

~~ 
~~ 50 
~~ 
" z 
~ ~ 40 
"w 

" uJ "' '-' f-
~ 5 30 
_J > 
~a. 

0 

25 s 20 
5o 

uJ 
z <fJ 
uJ 0 
a. _J 10 
0 () 

0 

~ 
J 
z 
<i 40 " uJ 
'-' 
"' f-
_J 
0 

30 
> 
a. 
0 
0 20 _J 

0 
uJ 
<fJ 
0 

10 _J 
() 

0 

R1-~ 10k0 
LINE IN-REC OUT(J..:iJ L-«JCilJtj;;;) 

J;, 
+""'-

uL" ~ EQ 
3.9mH 
0.033µF Ir\ 

1500 

u G" 

JL 

10 100 lk 10k IOOk 

FREQUENCY: f(Hz) 

Fig.8 REC"P / 7°;flH~- ~;.1.Ui1#•ti 

Vee~ SV 
R, ~ lOkO 

LINE( PB) IN-LIN OUT 

J-'.'.J 

i---+- LINE IN-LINE OUT(J..1:J t;"CJc;«'il 
r--t-

~ 

10 100 1 k lOk 100k 

FREQUENCY : f'.Hzl 
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VTR ID IC/ICs tor VTR Applications 

i 
1.0 

b 
:i: 
t-

2 
Q 
t-
0: 
0 

la 
0 
Q 0.1 
2 
0 ::; 
0: 
< 
:i: 

...I 
< 
t-
0 
t-

0.01 

I 10 

J 

0.1 

-25 

~ 
i5 
~ 10 
2 
Q 

ti: 
~ c 
Q 
2 
0 
::; 

~ 
...I 0. 

~ 

1612 

I-"" 

1 

-25 

vcl5J illUl 
t- lkHz 
BW · 400Hz-30kHz 

~ LINE AMP 

= ~ _:j, l.L 

~ REC AMP 

" PB AMP 

J1illl 
0.1 1.0 

OUTPUT VOLTAGE: Vo(Vi 

JEAD IN-
LINE OUT 

Vcc=9V 

cc 5V 

25 50 75 

AMBIENT TEMPERATURE: Ta("C) 

JEAD IN-
LINE OUT 

Vcc=9V 

Vcc-5V 

25 50 75 

AMBIENT TEMPERATURE Ta('C) 

Fig.15 :iE$-J!lflili!ill~tt 

ftDHrR 

BA5115/BA5115L/BA5117L 

1.0 V~ Jv~u~ I lkHz 

"" 40d8 Bw -400Hz-30kHz 

>--+-+-+-+--+?-+-+---+ Von ( 3d8m) ;--;--;--r---i 

-40 - 30 20 10 TO 

INPUT VOLTAGE: V111(d8m 

Fig.12 ALC:iE$ .A:1Jli/H~tt 

.. 
E 

~ 
J 
w 
"' ~ 
0 
> 
t-
::> 
a. 
t-
::> 
0 

~ 
i5 
~ 

§ 
~ 
Iii 

10 

0.1 

-25 

c 0.1 
Q 

~ 
a: 
1 
...J 0.0 

~ 
1 

-25 

LIJE IN-
LINE OUT 

THD-1% 

Vcc=9V 

Vee 5V 

25 50 75 

AMBIENT TEMPERATORE : Ta ('C) 

Fig.14 t:l:l:1J•l±-J!lliflii.Jl~~tt 

LINk IN 
-LINE OUT 

RL-10k0 

-Vcc-5":!= 

Vr:c-9V 

25 50 75 
AMBIENT TEMPERATURE Ta(CI 

Fig.16 :iE$-J!ll!liJ!ali~tt 



VTR Jfi IC/ICs for VTR Applications 

Vee- 5V(Vcc-9V) ,. ~~~ 

40 v,.- -30dBm •.•• ",, " r 
LINE IN-REC OUT f 

30 EQ(L)ON "'IF ·~· .. 
l 

iii 

~ 
z 
<i 
(!) 

w 
(!) 
<( 
I-
~ 
0 
> 

10 100 lk 10k 100k lM 

FREQUENCY: f(Hz) 

RD Nm 

BA5115/BA5115L/BA5117L 

,__v_,cc_-_sv+----+-- ... ~ .+,..t>"'.....1-r •• 
~.~I l" +cJ!:±. r-90 

BO 

70 

60 

50 

40 

30 

20 

10 
10 100 lk 10k 100k 

FREQUENCY: f(Hz) 
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VTR Jfi IC/ICs for VTR Applications BA5116 

BA5116 .7. ~ 'Y 7- v .7.i!if /fli~ J7 / 7° 
Switchless REC/PB Amplifier 

BA5116,;t, jij1:_ 1:::J71-lfJ7/1', jjfjij.A 1·;.i7- -r, 
71/7/~ 717?9~-~A~~a ~SJ7/1' 

,& lfREC/EE, PB/EE, 71 / .::_ .:i - I- ~ Ml:lz:I: ifilHfQJ l' 

~.QCJ~·;.i?:::J/ t-CJ-Jv~itr~ 17·;11',:~ilt.,t.:"'E/ 

1J~·;.i?IC"t:'9 0 

:::J/ 1-a-J1-*c0)1/9-7I-.A:1Jfg~-z'J;fJ, ~i! 

J§l:.A.~~'E- FtJ.Jfl.:t~O)/ 1 .A':1J$'1jq~ ~ '~JOCl:t.1>? n' 
;i: 9 0 71 /r/1', ~aSr/1'~~$fi[*6 vn '7->t.:cli.l, 

1i'ld:~'9\.1"11t$c\'.,"t:'7v- i"O)~~'VTR;t-71 :ti~~~ 

J.t~iir ~ f!:ll!j! 1:~.JOC 9 .Q z: c :IJf"t:' ~ ;!: 9 0 

The BA5116 is a monolithic IC integrated, in a chip, with 
playback equalizer amplifier, REC/PLAY switcher, line 
amplifier, ALC circuit with a built-in detector, recording 
amplifier and logic control circuits that control independ
ently REC/EE, PB/EE and line mute. 

·~ft 
1) 1fbl\ll'~:tJ~~tl' J; .Q (4mA/5V, 5mA/9V Typ.)0 

2) 9H;ttt$~:1Jf1''1d:~'o 

3)PB/EE, REC/EE, 71/.::..:i-71/70):::J/ I-Cl 

-Ji-~.:r~~!i, :::J / t-o-Jv*c0)1 /9 -7 I

.A ;l)fg~ l' J; .Q 0 (REC/EE~T-l;tAFR/EEO)jfiljffQJ t RJ(lg 

l' J; .Q o) 

4) ~l/A:'JvALC VR0)1*JfH:J: fJ, SIN.l:t, ~$:1Jfil:h T 

~ '7-> (71/1 /-15dBm"Z'THD=0.06%Typ.)0 

5) 9\.1"1 lt:t!Hii:I: J: f J ALC v «Jv 1Jf~'.JE:RJ(lg"Z', )A!Jl:~~tt 

O)~ Pcli.lT !U~ld:ALC717? 9 ~~- l.,H'7->o 

6) ~l!J§l:.A., L,""mi~O);f-'·;11' / 1 .A'O)R~1Jf~ Pcli.lT 

1i' Id:~ ' 0 ~~t:, ALCO) 1J> 1J> .Q ~j.A,:tJ)j;l;fill-z'~i!J§l:.A. [, 

T tALCJ7 9 ·;.i? ';:: J: .Q 1{-.A I-/ 1 .A":IJt'R~ [,Id:~ 'o 

n~ffllJ*O)tJ.Jfl.:t~J:.Q~3~?/1XO)R~W~ncli.l 

T1i'ld:~'o ~;¥t:, ALC0)1J>1J>?T~'.Qt\;filll'.::..:i-71 

/7;t7 [,TtALCJ79 ·;.i ?l:J:.QJ{-.A I-/ 1 .A":IJfR~ 

[.,lj:~\o 

~~Ur/1'.A.:tJ~T-W.ti~. /1X~§?~3/~.A 

7' i.1:MliDRJflg e: Id:"? n, 7-> o 

•m~ 

VTR~$iffti~W7'o ·;.i? (5-12V) 

o~·;.i?:::J/ t-o-Jvn~~m~'t.:7-1'v:::J-§ 

• ?f.~'1'~~/Dimensions (Unit : mm) 

26.3±0.3 

Rl.2 / 20 19 18 17 16 15 14 13 12 11 I 

~§::::::§Jrn 
1 2 3 4 5 6 7 8 9 10 7.6±0.3 

:;; ci , N ll_i 
r+~ffinmm-T'.,;El .... ci '.; I ' ----1 :t' -r.: 

ti I I ; ..; 
;: ~ I I : 0.5±0.1 .+O' 

~ o~- . 
~ ~ ~2.54±0.3 I I I 

22.86±0.3 8.8±0.6 

•Features 

1) Low power consumption designing (4mA/5V, 5mA/9V 
Typ.) 

2) Small number of external components. 
3) Because of being provided with PB/EE, REC/EE and 

line muting control terminals, interfacing with the con
trol units is easy. (REC/EE terminal can control AFR/ 
EE, too.) 

4) SIN ratio and distortion factor are excellent due to 
employment of high-level ALC VR (THD=0.06% Typ. 
at Line-in-1 SdBm). 

5) An ALC level can be set by an external resistor. An 
ALC detector with very good temperature characteris
tics is built-in. 

6) Pop noises when the power supply is switched on and 
off are hardly generated. Especially, even if the power 
supply is switched on under the state of strong input of 
ALC operation, burst noise due to the ALC attack is 
not generated. 

7) Shock noises due to switching of the control systems 
is hardly generated. Especially, even if the muting is 
switched off under the state of ALC operation, burst 
noise due to ALC attack is not generated. 

8) A provided input terminal of recording amplifier is us
able for noise reduction system. 

e Applications 

VTR standard voice signal blocks (5V-12V) 
Tape recorders of logic control systems 

1614 ftDHm 



VTR JJ.I IC/ICs for VTR Applications 

• :7'Cl ':I ? ~ 1J7~7 .b./Block Diagram 

• ~MM:k:iE:*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol limits Unit 

'ili;)~'ili;ll: Vee 13 v 
~~m~ Pd 600 * mW 

iM'Fill.IUeli!I Topr -10-65 oc 

1¥1-fi..li/Ueli!I Tstg -55-125 oc 

• 'l~rf.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =SV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

ihf'F'ili: 1/Ul:B::lelill Vee 4 5 13 v -

l!l\f~~PiJ~mt lo - 4.0 6.2 mA E.EP;J 

EEP;J~ .g.flj~~ GvEE 14.5 17.5 20.5 dB 
LINE IN- LINE OUT (-20dBATT~t;) 
1=1kHz: ALC OFF: V1N=-25dBm 

EEP;¥~$ THDEE - 0.08 0.3 % 
LINE IN-LINE OUT (-20dBATT~t;) 
1=1 kHz : ALC OFF : VIN=-25dBm 

71 /J7/7°Jil:ktl:l1J VOML 0.8 1.2 - v LINE IN - LINE OUT (-20dBATT~t;) 

1=1kHz: THD=1% 

EEP;J~\i-'!if VNOEE - -76 -68 dBV 
LINE IN- LINE OUT (-20dBATT~t;) 

R g =5.6kQ, DIN AUDIO 

ALCv«JL- VoA 0.41 0.54 0.73 v LINE IN- LINE OUT (-20dBATT~t;) 

1=1kHz: V1N=-15dBm 

ALC~$ THDA - 0.06 - % 
LINE IN- LINE OUT (-20dBATT~t;) 
1=1 kHz : V1N=-15dBm 

~~,A.;IJP;JALC~$ .ti.THO - 0.12 - % 
LINE IN -LINE OUT (-20dBATT~t;) 
1=1kHz: V1N=+10dBm 

~2iP;.... /flH~ GvREe 23 26 29 dB 
REC IN - REC OUT 
f=1kHz: V1N=-30dBm 

~2UJ7:..-7°~$ 0.04 0.3 % 
REC IN- REC OUT 

THDREe -
1=1kHz: V1N=-30dBm 

~2UJ7;.... 7°Jii:ktl:l1J VomREe 0.8 1.2 v REC IN- REC OUT -
1=1kHz: THD=1% 

RDNrn 

BA5116 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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VTR JD IC/ICs for VTR Applications 

Parameter 

M~llll'~~'IJf!t 

M~Hi¥~~~$ 

iii~ 1:::i71+f7';,,7''11m 

iii~ 1:::i71 +flllll§JXMIJf!t 

M~1:::i71+f~$ 

iii!E:1' :::i 71 +f J..:bltUff 

:::i;., HJ-JL-A.:h 

.Av"J ~3JL- l'"v"\'JL-

• ll.l~l!HHil/Test Circuit 

Symbol Min. Typ. 

GvPB 76.5 80 

THDPB - 0.11 

Gve - 40 

Gvoe - 70 

THO - 0.016 

VNINE - -122 

VTH - 2.5 

Unit ; R [O], C [F] 

PB EE 
CTRL 

Max. 

83.5 

0.4 

-

-

0.2 

-114 

-

LINE IN 

56k 

PB 
OUT 

PB(HEAD) 
IN 

Fig.1 

Unit 

dB 

% 

dB 

dB 

% 

dBV 

v 

1616 RDNID 

Conditions 

HEAD IN-LINE OUT (-20dBATT~t;) 
f=1kHz 

HEAD IN-LINE OUT (-20dBATT~t;) 
f=1kHz 

HEAD IN- PB OUT 
f=1kHz: VIN=-40dBm 

HEAD IN- PB OUT 
f=1kHz: VIN=-40dBm 

HEAD IN- PB OUT 
f=1kHz: V1N=-40dBm 

HEAD IN-PB OUT 
Rg =6200, DIN AUDIO 

. OUT 

-

MUTE 

68k 

REC/EE 
CTRL 

BA5116 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 



VTR In IC/ICs for VTR Applications BA7751ALS/BA7752LS 

BA7751ALS 
BA7752LS 

VTR / - -:t Jil '1" - 7 -1 '1" fi~f&JI 
Normal Audio Signal Prosessings 

BA7751ALS/BA7752LS 'j::pj:~ 1::i71tf7'/7, 71 

/7'/7, ALC 1Qli3, ~cU7'/7~tfUi!tJli:~1:1l'~"' 

:A 1 "JT t fel)O ~ ·:;? ::i /I- O-JL-@i3f 1'f·:;71: 

l*J~ l.,f.::'E .J 1) ~ ·:;? IC l'T o 

M~ 1::i71 tf7' //l;l:O-.J 1 ;A'~~tt "'-:> l t:> IJ' A 

:tJ:llW.J 1 :A'l;J:-122dBV t.Jll:Hl'T o 71/7'/7,HO 

dBC7)~~"·7'/7l', 71/A:tJtJli:~J...:tJfijjij:ll 

*- tT 0 71' /A:tJ$1:1;1:ALC;jf IJ .::i. :-.L.f l*J~ l.,T S 

IJ, EE~'tf~cUPi\'l:fJ.b~tTo tt.::ALC717?:Hil*J~ 

[, l tJ I) ~1¥~i¥tt1:>~~ t.>ltJT .lll:~=f"' I::' -?~i!U!l.71 T? 

~ ft*ffl l., Tl.' tTo ALCv-"JL-IHH;J-IHiUit'fiiC7)~~ 

l'ElEB,;:)R,5~.:: tt.>fiiJliEl'To ~ 61:71 /tl:l:tJ$t;J:1~·:; 

7J77'::..-71~1t, .::.::l'71::..-~.::i.--T1>7frr"'* 

TC7)l', ~ .::i. -7-< / ?';: J:-:> T ALCJL--/f.>i"ijjlfJi ~:ti 

.Q.:: C 'j:;!1, 1Jt-t!:!t,o 

~cff7' / /t;J: 71 /7' //tl:l:tJ t ICl*J$l'iU6 ~:ti Tl.' 

t"to 

::J/ 1-0-J"*';J:REC/EE, PB/EE, EP/SP, 71' / ~ .::i.

l-C7) 4-:>C7)::J / 1-0-JL-Yi/iT-fti-:iTs•J, VTRC7)::J/ l

o-~•te7)1'/~7I-:AW•m~~~l'T0 

t~. 'E-~W:ll~~~~ON, 0~~#~~3y?.J1' 

XM~m':~"'< "'-:in'tTo 

BA7752LSI;!:, BA7751ALSl:M [,, REC/EE, PB/EEC7) 

::i / I- O-JL-Yi/iT-C7)H/Lf )2!fji ~ -t!:Tl.'t To 

The BA7751 ALS/BA7752LS are monolithic I Cs. that 
contains a playback equalizer amplifier, ALC circuit, 
recording amplifier and recording/replaying swichs and 
their logic control circuits intergrdted in 1 chip . 

• 

e ~~;f-$i~/Dimensions (Unit : mm) 
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VTR lft IC/ICs for VTR Applications 

•MA 
1 l ;t-71' ;tg~~J11:1~,IHt.7.1' ·:i7t~lk1i.:t n' 

9o 

• EP/SP1'::J71'-lfW:ll.:t.A1' "JTo 

• tifft:jiij~"f"·:i t:tW•J:ll.:t9t.:llf.>l:"·:i t:O>:jiij~ 

ildl: Ii" ·:i t: .A 1' ·:i 7 t, UHi: Ii" ·:i I'" .A 1' ·;17 

t:71' /'\~-Tt:fi 1.,-r~ \g 0 

·PB/EE, REC/EEW:ll ;t .A 1' ·;1 7- (7" 7 v ::J "E- I'" 

(AFR) x<JR)RJfmlo 

• 71'/~.:i-7-1'//'/.7.1'·;17"0 

~h~0>::i;....~o-~•-ru::i;....~o-~•t0>1';.... 

'.)r-7 I-.A1ft!UJ~~<'fb9o 

2 l ;t- 71' ;tO)jjff /:jiij~l:~,~fJ: 7";.... :tt 1 7 ·;1 :11: 

~llf.>l°~'9o 

3)iiivA\Jl-ALC VRO)f*ffll:.J:: IJS/N, ~$1Jf~tt l°~' 

9o 

4) ALCvA\Jl-li~f.Ht•ttl:J: IJ~'.iE~~ 9o 

5 ) IJ ';/ :f )[, 7 1 )[, '.)! t ~- [.,, IJ ';/ :f )[, I) ~I ? -;_, 3 / 

1Jf~h l°~'9o 

6 l t~t!t.A • l!U/i~O);f-' ·:i :1/1' .7.', ftillfBP•.7. 1' ·;1 7W 
:ll;t~O)/ 1 ;(O)~~bf~ t>llf.>Z1"1J:~'o 

7) ~~#lt$~1f1"1J:~ 'o 

a i 1111i:~~i!im 1J<Jt;. < (4.5 -12.5vl. 11rnnutn~~t 

~ <'fb 9o 

•m~ 
VTR;t - 7 1' ::ti~-%~JI 

BA7751ALS/BA7752LS 

•Features 
1) Provided with many switchs required for processing 

audio signals. 
• EP/SP equalizer select switch. 
• A head switch and a head switch driver terminals 
are provided in the replaying and recording sides, 
respectively in the head for selecting the head. 
• PB/EE, REC/EE select switch (applicable to after
recording mode (AFR)). 
• Line muting switch. 

These control terminals can be easily interfaced 
with the control system . 

2) Amplifiers required for recording/replaying audio 
are integrated In 1 chip. 

3) Excellent S/N and distortion factor are realized by 
introducing a high-level ALC VR. 

4) ALC level is settable by an externally connected re
sistance. 

5) A built-in ripple filter efficiently rejects repples. 
6) Extremely few pop noise and switching noise occur 

during turning ON/OFF the power supply and the 
control switchs. 

7) A few externally connected parts. 
8) A wide range of operating voltage ( 4.5-12.5V) 

and small 

• Applications 

VTR processing audio signals 

• 

1618 ftDNm 



VTR Ill IC/ICs for VTR Applications BA 7751ALS/BA7752LS 

• 7a 'Y? :',( 1' 7"~·7.L.».tF?i-#ltl§li&~/Block Diagram and External Circuit 

c. 

§ 

0 
c. 

§ 

~r 

V,, LINE IN 

BA7751ALS 

0 
ri 

0 
gJ 

CTRL Vee 
~-----------r~M-U_T_E_O_N_,o 

.-=o.+-6-'~t-<--t--~ MUTE OFF 

> 
co 
::::: 
"- -" 
~ 

0,... 
O::C'J 

0 VR2 ~-------+-----+-P_B_l_,N RE~C_O~U_Tl----+-----<l--.JV1,,'v-----o AC BIAS 

R/P HEAD 

RDNrn 

5:£: R,,, C,., R,., 0 18 ';t1fil'l!i!~~(7) 

!Jt1!-i!JJ.tl:.lll c .. T, 91-llllMUTE 
t;,: 1:·,: J: IJ ll!lllfi:t • .:t"tMt, ::: 
ti C,(l)CR ';t1'~c·"t, 
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YTR ftl IC/ICs for YTR Applications BA7751ALS/BA7752LS 

• -~~~t!t/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Ycc=SV, f=1kHz) 

Parameter 

ibt'i't1.na111 

ftf~.f3-ll\tt}llf(SP'E - I'") 

111.±:flJ~ 

~ $ 

:A1J1/t."-~/"A 

A*l±l1Jv~Jt-

111:1.±:flJf!iJ 

llllllll~~J.±:fljt!iJ 

~ $ 

i1i*l±l1Jv~Ji-

llllllll~~l±flH!iJ 

~ $ 

:A 1J :tllUIU!f 

:A1J1/t."-~/"A 

<REC/EEV,J:tl;tlllJJ!> 

•llilltll•-T 
(1) ffilJfal!YllffO)flfj~ 

PB/EE CTRL 

REC/EE CTRL 

MUTE CTRL 

EQSW CTRL 

1620 

Symbol Min. I Typ. I Max. 

Vee 4.5-12.5 

I asp - l 5 l 9.2 

GvL 15.0 16.7 18.4 

TH Dee - 0.06 0.2 

Z1NP - 30 -

VoMR 0.75 1.1 -

GvR 16.3 18.0 19.7 

GvoR 72 79 -
THOR - 0.06 0.2 

VoMR 0.85 1.2 -

GvoPB 64 71 -
TH Ope - 0.02 0.15 

VNIPB - -122 -114 

Z1NPB - 120 -

100 200 

PB: High EE: Low (BA7751ALS) 

Low High (BA7752LS) 

·71/Y//:A1J1'0)UftlM~:A1J~m 

• ALCO)ibf'i' • 1'1.1:. 
• M~il¥l"- ·;t I'" "A 1 ·;; 7 O)ON • OFFW:tl ;t 

REC : High EE : Low 

Low High (BA7752LS) 

• ~2UY//l:i:l1JO)ON • OFFW:tl;t 
• ~2U'fftll"-·:1 i''"A1·:.-7-1'"71 l~O)ON • OFFV,Jjt;t 
(;:O)~f-l;tPB/EE CTRL~f-J: IJ~$1;9.Q0)1', Y7 v:J 

'E- l'"(AFR)~<fR>iiJlll!l 

MUTE ON : High MUTE OFF : Low 

• 71 /Y//l:i:l1JO)ON • OFFW:tl;t 
(ALCJt--/, ~2UY // t l;tM!:i'.l:l:lblH1!1iiJll~) 

EP : High SP : Low 

• ~17:J1-lfW:tl~"A 1·:17-0)0N • OFFW:tl;t 

RDNrn 

Unit Condition 

v -

mA ftf~.f3- EEll\t SP'E- I'" 

dB l'li~. a2U 

% V1N=-25dBV :A1J~-~/1)9 

kQ Spin, 9pin 

Vrms THD=1% 

dB ALC OFF 

dB 8pin-19pin1'lJlll:lE: 

% V1N=-25dBV 

Vrms THD=1% 

dB -

% V1N=-10dBV 

dBV 
DIN AUDIO (20Hz-20kHz), 

R9=6200 

kQ -

µA 



VTR Ill IC/ICs for VTR Applications 

(2) ::::i;.... I- Cl-Jl-"f- f':"~ (BA7751 ALS) 

:::i;... 1-CJ-JL-~7- SW 
-l:- I' 

REC/EE PB/EE MUTE EP/SP SW1 SW2 SW3 SW4 

EE L L L - ON R ON OFF 

EE MUTE L L H - ON R ON OFF 

REC H L L - ON R OFF ON 

REC MUTE H L H - ON R OFF ON 

PB L H L - OFF p ON OFF 
PB MUTE L H H - OFF p ON OFF 

AFR H H L - ON R OFF ON 

AFR MUTE H H H - ON R OFF ON 

EP - - - H - - - -
SP - - - L - - - -
i:t: 'E- l"l::l!ll!Wi~<. PBJ>;.-7', LINEJ';.-7', REC7';..7'1;tONVn'll'T 

BA7752LSl;l:BA7751ALSl::~ft,, REC/EE, PB/EEO):::i;, ~ll-Mi/ffO)H/Ltl@ti~it-C~'ll'T 

naNrn 

SW5 

ON 

OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 

-
-

BA7751ALS/BA7752LS 

ALC 
SW6 SW7 swa 
- - - ON 

- - - ON 

- - - ON 

- - - ON 

- - - OFF 

- - - OFF 

- - - ON 

- - - ON 

ON OFF ON -
OFF ON OFF -
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VTRIJI IC/ICs for VTR Applications 

BA7755A *-~~*~~~ff~y~~~y~~ 
High-Voltage audio head switcher 

VTR0)./-7Jv;:t"-71 ;:1"~7-/7·:; :\'-O)~if"IEJ~l'l;l: 

jt)Jif/~ -( J7 .A~[J~1.f;<\I: J: IJ, ifj!;if~~'[: 7-/l;:~[J~ [,. 

"l~'*To Z.0)1~-(J".A~l±IHX+Vc•<, PLAY/REC 

JM'O)"- ·:; l"W~.:t '[:~T-:<\l:fi? ~~. 1~ 1 J7.A~~1.llJJO) 

.A-( ·:;71;1:.ifij;Jf±O)tO);lf~,~ c :IJ: ~) *"9 0 

BA7755AU:, Z.O).ifij;Jf±ffl.A -( ·:; 7 c L.. "ll#I~ ~ht.: IC 

l', SWili/i-=fl;J:±65Voc, AC 120Vp-p (f=70kHz) O).i!Jj;J 

l±~~H::IJ:? n'*T o 

:::i:,.. !--CJ-Jvili/i.:r1;1:~)Jififil!fi!IJ5r 17' c~l±ilillfi!IJ5r 1/0)2 

**l'f'[:fHU n'MH', cts €>0)1.f:<\0)1EJ~1:t~?.: c 

1.Jfl'~*"to 

BA7755A c~c~M~J"// BA7751ALS Hll.~t>-tH>.: 

c l';:l"-71 ;:t-~[J~f!J~IE.lllg'[:1j\~ :IJ: .A~-.A l'~JJ!"t-9 

Z.c1.J5'l'~*9o *f.:, BA7755Ali"-·:; F-l;JJ~.:t.A1'·:; 

7-cL.."l~~l'T~ fO)~-~l±IEJ~O).A-f77cL.."l 

J!i!J;;~ 'ffliit:iieffl"t .g.: c 1.l5.l' ~ * "9 o 

With a normal audio of VTR or the recording circuit of a 
tape deck, the AC bias recording system is used to re
cord voice signals in the tape. This bias voltage is as high 
as several 10s V, which requires the switch in the bias 
super position side to withstand a high voltage where a 
head is electronically selected for PLAY /REC. 

The BA7755A is a IC switch developed to withstand 
such high voltage, in which the switch terminal can 
withstand a voltage as high as ± 65 Voe. 

·~ft 
1 ) •i!IMT±l' iii> .g ( ±65Voc(Min.), AC 120Vp-p(Min.) f= 

70kHz)0 

2) ~)Jififil!fi!IJ5! 1' / c ~l±itlHtli5! 1' /0) 2 **l'fO):::i:,.. 1-

Cl-Jvili/iT-pq~o 

3) SIP5pin0)1M~!J~·:;'r-V'0 

•Features 
1) Withstanding a high voltage ( ± 65Voc(Min.), AC 

120Vp-p(Min.) f = 70kHz) · 
2) Built-in control terminals of 2 systems, current con

trol type and voltage control type. 
3) A small package of SIP 5 pin. 

• *m-t'5!~/Dimensions (Unit : mm) 

12.o~g- 1 

+' :a 
~ "! 
+I 

~ O> 

+I 

~ 
2.51 ±0.2 

0.65 
0.65 

10.16±0.3 0.85 

1.25 

•m~ 
VTR, 7-7'7'·:;:\'-

• Applications 

VTR, Tape deck 

• :7'Cl 7? ~ 1' 7" ?7 .[.,./Block Diagram 

r f1-n1 liJ 2 3· 4 5 

V cc SW GND CTRL2 CTRL1 

1622 RBNm 
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VTRft:I IC/ICs for VTR Applications BA7755A 

• ~i!.@11.JfF*f*/Recommended Operating Conditions (Ta=25°C) 

Parameter Min. Typ. Max. Unit 

• 11~rr..J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=9V) 

Parameter Symbol Min. 

1§11&11!:~ lcc1 -

l§li&'ili:~ lcc2 2.4 

.A1 ·;17-;t/~:fjt RoN -

.A 1 ·;t T 1) - '7 'iii:~ ILOFF -

.A 1 ·;1 7 ACillftff BVAc 120 

.A 1·:t7 ;t 7-1! ·;1 t-\ll!:ff Vos -

CTRL 1, SW ONlt!Jfill\1:~ 1crnL1(0NJ 50 

CTRL 1, SW OFF#il]fill~~ ICTRL1(0FF) -

CTRL2, .A v ·;1 ~ 3 JJ, 1"~11 VTH1 1.70 

CTRL2, .A.:t.Jt!:fit RcTRL2 21.0 

e A 1 ·;1 71&1Jf8111J)i 
(1 J~f-4, 51.':::i/ t-J:J-Jv9.Qc~ 

Fig. 1 

Fig.2 

Typ. Max. Unit Condition 

0 10 µA 
4pin "L" or "OPEN" 

5pin "OPEN" 

3.9 5.6 mA 
4pin "L" or "OPEN" 

5pinlt!Jfillllt~ 200µ A 

8.0 15.0 Q 
4pin "L" or "OPEN" 

5pinltJJfill'ili:~ 200µA 

0 10 µA 
4pin "H" or "OPEN" or "L" 

5pin "OPEN'', ±65Voc 

160 - Vp-p f=70kHz 

4.3 15.0 mV 
4pin "L" or "OPEN" 

5pin#i1Jfill'ili:~ 200 II A 

- - µA -

- 1 µA -

2.15 2.60 v -

31.0 42.0 kO -

SW1 SW2 2pin-3pinl'lll 

OFF 1\11/l::°-:1/.A 
OFF 

ON [J-1 /l::°-'.$1'/.A 

OFF 1\11/1::°-'.$1'/.A 
ON 

ON 1\11/1::"-'.$1'/.A 

R= \bc-1.4(V) -10 (kQ) 
. 200 (µA) 

Vcc=9W!)c ~ R=.27k0 

SW1 2pin-3pinrai 

RDNIR 1623 
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VTRJfi IC/ICs for VTR Applications 

( 3) BA7751ALSU!l.gp-tt-C~? c ~ 

Vee 

BA7751ALS 

20 

REC/EE 

Fig.3 

• JiC;Jft~J/ Application Example 

BA7751ALS 

a. 

§ 

0 0 
R, 47 

17 

Vee LINE IN 

REC/EE 

EE (L) 

REC (H) 

0 0 

BA7755A 

'---------1-----+P_B_l_,N RE,..o_o_u_T _____ 0 -+---"V/\R,.,,.2 __ -Q AO BIAS 

BA7755A 

1624 

R/P HEAD 

Fig.4 

ftDNRI 

ii: R,,, o ... R ... 011 l;!:-lillm.:l~O) 
~fri!J;.Ll:.l!l-C•'t, ~$MUTE 

t.i: 1:· 1: J: 'J r-i11s:t.i: 1tn1t. ~ 
ti i:,O)QR l;!:'.1'~-C·'t, 



VTR JD IC/ICs for VTR Applications BA7757BK 

BA7757BK nR•••~~~M~m~~~~~~ 
&9/M~Y/7° 
Switchess REC/PB Amplifier 

BA7757BK tj:, M~ 1::J71ifJ"/7", Uil /M~A 1 

·:; 7- t', 71/J"/7", 7' 1 7 '7 :9 !:*:ill ALC !Bllm, lli'!U 

J" / 7", A :tJ W :fl J" 7 O ? A 1 ·:; 7-, JiHf REC/EE, 

PB/EE, 71 / ~ .::i. - !--, .A.:hW:fl~ H!ll.li: 1.., ·[ifilJfjj)l' 

~ {>, o :;;- ·:; '7 ::i / 1-- o - Jv!Bll!U'., 1 7- ·:; 7"t::;!iUJ 1.., t.: 

~ IJ ::J / 'E / IJ ::_,, ':J '7 I c l' T 0 

::J/l--O-~-t0)1/:9-7I1AW8~l'db~, ~~ 

ON/OFF llil'\"'i:- f''W:fllli}O)/ 1 .A''IJfYid:~'l~IOCt::t,,:"? 

n '* 9 o 71 /J" /7" tllcUJ" /7"f 1:*:1$iU61..,-r s •J, 
yt,,:~'9H'1,t$~l'?v- f"O)~~' VTR ;;f--71 ;;f-f~~ 

M~IBlfmfM•~mlOC-t{>~tWl'~*t"o 

BA7757BK is silicon monolithic IC integrated with the 
replaying equalizer amplifier, recording/replaying 
switcher, line amplifier, detector builtin ALC circuit, re
cording amplifier, input selecting analog switch and 
logic control circuit to independently control REC/EE, 
PB/EE, line shoot and input selecting, onto 1 chip. 

·~~ 
1) :;f--71:;f-m~·~~~~t,,:.A177-f·Y~~-r 

• MIC/LINE .A.:hW:flA 1·:;7-

• EP/SP 1::J71ifW:fl.A1·:;7-

• Uil/M~l'~ 7 Ff W:fl~{>~~~. ~7FO):j:lj: 

~illJt;:tj:~-:; f''A1 ·:;7-fi*Jill.,, UilillH::tj:~·:; i-· 

A 1 ·:; 'f-0) 1''71 J{-Yi/fi-Tf:fi I.., Z~ '{>o 

• EE/PB, EE/REC W:fl A 1 ·:; 7- (J" 7 v ::i i: - F 

(AFR) MJitRJ~g) 

• 71/~.::i.-71/7'.A1·:;7-

2) -*::i/ 1--0-Jt-.fl~H~.li:~i.tZ~'{>f.:~, ::i/ 1-

o-Jt-* t0)1/'.9-7I1 AiJf8~ l'db {> 0 

3) ;;f--71:;f"O)jjil/M~t::il-~i,,:J"/7"f1CHIP t:: 
~~"'(~\{>o 

4) ~vA;'JI- ALC VR O)~fflt::J:: I) S/N. ~~w-~:tt -r 

5) ALC vA:'JvlHH-t,Hftmt::J::•Hl)::<E'.l'~. ~ll~1t 

IJfti~ l Yid:~ 'o 

6) IJ ';/ 7° JI- 7 1JI.-9 f i*Jlt (.,, IJ ':J 7° JI- IJ ::/'I '7 ~ 3 

/ IJ5'~:tt -r ~ \ {> 0 

7)~~~.A./~~··~m*.A17'ftJJ:flllil0)/1X 

• 91-m-t~~/Dimensions (Unit : mm) 

9.0±0.3 

7.o±o.3 I 
~-- ~4 1~ 

~ ~o~ 25Dn" .' .. 
O> 32u9 

0.8±0.21 8.4±0.1 

8)71/ili:hl'1~*/f~~F71~l'~{>o 

9) 9H'1,t$~1Jf1''id:~'o 

10) QFP32pin H·:; 1r-Vl'' ~Wll~~t::Jfi (., n \{> 0 

11) 1Ji)~flf~jJ~~fl'db{>o 

•Features 
1) The IC is provided with many switches required to 

process audio signals. 
• MIC/LINE input select switch 
• EP/SP equalizer select switch 
• A head switch is built in the playback side of the 
head to select the head for record/playback, 
while there is a driver terminal for the head switch 
in the record side. 
• EE/PB and EE/REC select switch (adaptive to 
afterrecoding mode (AFR)) 
• Line muting switch 

2) Interfacing with the control system is easy be
cause each control function is independnt. 

3) An amplifier required to record/playback audio is 
housed in a chip. 

4) Thanks to high-level ALC VR in use, S/N and dis
tortion ratio are excellent. 

5) ALC level can be set by a resistance connected 
externally, so temperature change is hardly gener
ated. 

6) With a ripple filter incorporated, ripple rejection is 
excellent. 

7) Noise is low during the operation of switching reg
ulator and control switch. 
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VTR J¥I IC/ICs for VTR Applications 

8) Earphone can be driven directly by line output. 
9) Few devices required to connect externally. 

10) QFP 32 pin package in use is suitable for high
density mounting. 

11 ) Low consumption power design. 

....J 
a: 
b 
f--

f--:;) 
D.. :;) 

~ ~ 0 

Cf) 0 ;: 
Cf) 

0 :ii 
~ w '-- f--

0 w :;) 

m z z D.. 
D.. <!l :::; ~ 

~ 
w z 
:::; 

: : INPUT SW 

' ' 

1,, _________ .1 

'-----------------------.---. 
120k0 ' 

' 

~ 
0 
5E 

~------------

' 
--, 

BIAS 

z 
0 
f'= 
<( 
Cf) 
z 
w 
D.. 
::; 
0 g 
w 
a: 
'"-

0 z 
<!l 

l-----0:·· 
' ' ' - - -- ---- --·---

' ' 
' I 

r-- -------

-"' Cf)'--
<( g 
-> m-
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' ' I - --- __________ J 

m 0 
'"- z 
z 
w z 
:::; 

' ' 
L. - - ... - -- - ------ -·- -

I I 
I I 

39.2dB ~--

"' a: _J 

Cf) w a: 
<( f-- f--

iii 
_J 0 
G: a: 
0 > 
_J 0 <( <!l 

<( 

naNm 

_J _J 

.w a: 
> f--
w 0 
_J w 
0 f--
_J > ::; <( 

BA7757BK 



VTR JR IC/ICs for VTR Applications 

• lieMM:::k~*&/ Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol 

111S•J± 

rf!8?HI~ 

l!Jf"Fi.!ill•mi 

f*#i.lill•WI 

* Ta= 2s·e J:.11:1: 4mWfe 1'ftillt. 
* ljl.f*P\l'o 

Vee 

pd 

To pr 

Tstg 

* lt~lllf'i''!llJHttlllll;t Vee= 4.0 - 6.0V 

Limits 

8.0 * 
* 400 

-10-+65 

-55-+125 

BA7757BK 

Unit 

v 

mW 

·c 
·c 

• ll~rrn!Mtt/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Vee= SY, t = 1kHz) 

Parameter Symbol Min. Typ. Max. Unit. Conditions 

llilli&tji (SP'E- I') lqSP - 7.0 9.8 mA llf~~pij;, EE· SP'E- I' 

llilli&t}l (EP 'E- I') lqEP - 8.0 11.2 mA llf~~pij;, EE· EP'E- I' 

<71/7'//> LINE IN - LINE OUT 

~$ DISTNee - 0.06 0.2 % LINE IN - LINE OUT 

5*1±111 v«Ji.. VomL 0.75 1.1 - Vrms DISTN = 1% 

ALC v«Ji.. VoA -6.8 -5 -3.2 dBV V1N=-15dBV 

ALC~iif! DISTNA - 0.08 0.2 % V1N=-15dBV 

<iilU7' //> LINE IN - REC OUT 

tum GvR 39.1 40.8 42.5 dB V1N =- 25dBV, A1:J~:!UtlllJ 

~$ DISTNR - 0.06 0.2 % V1N =- 25dBV, A1:J~a*lllJ 

fi*l±l1:J v«Ji.. VomR 0.85 1.2 - Vrms DISTN = 1% 

<A1:JA1 ·;17-1'-> MIC IN - SW OUT 

tum Gvsw -0.5 0 - dB V1N =-14dBV 

~$ DISTNsw - 0.002 0.1 % V1N =-14dBV 

A1:JJ!~ Z1NM - 75 - kO 

iii*l±l1:l v«Ji.. Vomsw 0.85 1.2 - Vrms DISTN = 1% 
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VTR Ill IC/ICs for VTR Applications 

e j!IJ~i!ll&lm/Test CircuH (UnH : R( Q ), C(F)) 

Gvope 

LINE 
(REC) o--+-NV-.......,B-1 
IN 

PB 
OUT 0----+-,N.1--+-i;t--~ 
& 

LINE 
(PB) IN 

1628 

PE IN 

INPUT INPUT 
SW SW 

CTRL OUT 

' ' I 
I 

LINE MIC 
IN IN 

I ,n---~ 

: : INPUT SW 
L._ --- - -- _, ::f----0. 

: . ~ 
I. - - - - - - - - - - - .. - - - - - - -- - - 1 : 

12Qk(l I I 

t---------- ----------- -·---
' 

.------

FADE OUT MUTE 
/FADE IN CTRL 
CTRL 

ftDHIR 

BA7757BK 



VTR lft IC/ICs for VTR Applications 

• litilD~/Application Example (Unit: R(Q), C(F)) 

AUDIO 
HEAD 

INPUT 
SW 

OTRL 
LINE MIO 

IN IN 

1k 1k 

to---~ 

, : INPUT Sw 
L--- -----..J 

120k!l 

BIAS 
' 
' 

r---------
' L. - -

' ' 
- - - - - - - - - --.L - - J 

I 
I 
I 

' I 

, 
' 

L.. - - r- - --- ---- -:- --
I : 
I I 

R : 39.2dB 

RDNID 

FADE OUT 
/FADE IN 

OTRL 

MUTE 
OTRL 

BA7757BK 

v 
T 
R 
I'll 

I 
;ij" 

LINE I 
OUT 7' 

1 
;ij" 
f~ 
-£} 
~ 
!! 

1629 



VTR Jft IC/ICs for VTR Applications BA7765AS/BA7766AS/BA7767AS 

BA 7765AS/BA 7766AS VTR /-7( Jlt/f-7-' 1' /f1~~~JI 
BA 7767 AS Normal Audio Signal Processings 

BA7765AS/BA7766AS/ BA7767 AS Ii, VTR ./ - x Jv ::t -

71 ::tffll:~~~ :h.td~-%~JllCC'9 o 

jij~/'J 7/1', 71 /17'/:1, ~cU7/:1, ALCIEl!m, 

1:::i71-tfij)j~UIEl!m, ~cUJ\ 17' .A ~:tli:ffffl~ibi!, fH 1-

7 ·:; :1, :::J/ 1-D-JvlEJ!m.J.klf~iifB::"·:; l''.A1·:;7-tf 

~ :i 'J /? DIP32pinl: 1H·:;1r-V1t (.,Ts IJ, ./ --x 
Jv::t-71 ::ti~-%~Jl1:1l·~t.I: "t ~TO).flffEI :Rl1NJRO)$ 

A~~C'm.iilt"t .Q;:: t :lfC" ~ :t "to 
71/7'/:1, ~U7'//~GND~/.A7/1'~~~(., 

TS IJ, /\t.J }klf~~ffl~M:::i /7/-lf:lf1l~N.l IJ :t-tt A.o 

fH 1-7 ·:; :tt, 'fiE~IJ71 Jv1l f fflt,,'.Q;:: t t.i: < c, RI: t., 

T111i~1:m.iiltC' ~ :t 9 o 

* t.:, ~au:::i;.... 1-o-1v1EJ!m1:"?1,'nt, ~cU7'/:t, "·:; 

l".A1·:;7, ~aU1\17.Al111~;....?:::i;....1-0-;i,1.,, 

~cUJ\17' A ~i/ll './ 7 H:.lz:"5J:.lf .Q1.J~H*ffl (., n \ 
.Q t.:/1), 7 ·:; ~ :i~)lif~~ 3'/?/17-:0)~~;lff,j: <' 7 
v- f"0)~1,,~CJU:lfiiJffgtt,i:.QJ:., tiE*'l'RIJ<C'N.>?t.:1\ 

17.A~ihi.ffl:::i11vt'tl111&C' ~*"to ~ s 1:, ~cU7' ;..../ 

O)~foj 1'"71 '11fgt.J l::k ~ < [., T t3 IJ J\17' .A I- 7·:;1't 

1l·~N., IJ :t-tt A.o 

~SI:, jij~/'J 7'//0)S/N (-122dBV (Typ.)/R9=1 kQ, 

DIN AUDIO)~. ALC~$ (0.08% (Typ.)/VALc+SdB, f= 

1kHz, BW=400Hz-30kHz) ~. tinEm~J!.O)~~H GT.t.l 

IJ, Fii1Pifl:1,,;1J•f,j:.Q~·:; H:t{i!fflC"~.QJ:?, Z.O)ALC 

1: li!ilil'.IE:t!:.Hi'LI: -r (,.; -"(Jv~'..\E:iiJnE f,j: ALCIEl!m I :l*ffl (., -r 
"'*To 
Z.O)J:?~, 'tlllllA~~l~~G, 'ti.A~-.A~:::J.AI-§ 

rJ/tJ~~:h..Q tl'iilaifl:, NR0)1f•, ~·:; HJ!~l:J: S9, 

~tit.I: .::.-.A'l:MfiD"t .Q;:: t tJ~C" ~ :t 9 o 

• 9f.ff~'1"~~/Dimensions (Unit : mm) 

The BA7765AS/BA7766AS/BA7767AS are signal pro
cessing ICs developed for VTR normal audio. 
1 package of shrink DIP 32 pin contains a replay pream
plifier, line amplifier, recording amplifier, ALC circuit, 
equalizer select circuit, recording bias oscillating power 
source, fH trap, control circuit and a high-voltage with
standing head switcher. All functions required for pro
cessing normal audio signals can be configured with a 
least amount of parts. 
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VTR Jfl IC/ICs for VTR Applications 

·~:m: 
1 ) C, R1:-n~i;Jtl' ~ .Q fH "7 ';! :t~ l*lflo 

2 l ~aur;.,.:t, "·1 r-·.A 1 ·17-, ~au1~ 1 r A~ :::i;.,." 
Cl-Jv9.Q:$11::;;.,.1':::i/1-Cl-Jv~l*lllo REC MUTE 

itlJf.IPf~iHt~~o 

3 l '.) 7 1-1:.ll.-s J::. tf .Q ~au1~·1 r A ~:fi~ffl~)j ~ l*I 
llo 

4) ~iitEE "- ·;1 I'' .7. 1 ·;1 7 1' (ACiifEE : 120Vp-p])JJ:. f= 

70kHz) 

5) SP/LP/EPO) 3-:C- I" 1:::i71-1tt:MJiD0 

6) S/NO).ill:~=ff;j:j!l}:':E_/IJ 7 /:fr*!il (-122dBV (Typ.)/ 

R9=620Q : DIN AUDI0)0 

7) 'flf~$ALC[§J~~ r*!ll (0.08% (Typ.)/VoA=-6dBV) 

ALC v /'( Jv I;!: iiJ~~'.lEiiJligo 

8) ALCJv- /?~::; .:i. - I-n~I: J: IJ, ~)j~}..Pi!f, -'E

l"·!}J:I~ .t Pi!fO) ~ 3 ·;1 7 .I 1 Xt..Hf ALC7 :$1 ·;1 7 •ff-t.f 

:±11'J: ~ 'o 
9) ::; .:i. - 1- O)i:l.J:Jl .t :;t 7 i! ·;1 HI EE t.f ~ b &';> T + ~ ~' 

(3mV (Typ.))0 

10) PB/EE, REC/EE, MUTE, EQO)itlJf.IPYi/ii-T-H~filll [.,T~' 

.Q 0 

11) 4VF (~2.5V) 0),7. v ·;1 ~ 3 J(; I" 1//-(J(;l;::~l):'.lf: [., l ~' .Q 

(EO:::i./ 1-CJ-Jv~<)o 

BA7765AS/BA7766AS/BA7767AS 

•Features 

1) Built-in fH trap constituted with C, R. 

2) A timing control device is built in for controlling the 
recording amplifier, head switch and recording bias. 
No REC MUTE control signal is required. 

3) Built-in power source for the recording bias oscilla
tor, that is built up gradually. 

4) High-voltage withstanding head switcher (AC with
standing voltage: 120VP-P or above, f = 70 kHz). 

5) Applicable to the 3-mode equalizer of SP/LP/EP. 
6) Built-in high S/N replay preamplifier ( - 122 dBV 

(Typ.)/Rg = 620 Q : DIN AUDIO). 
7) Built-in low-distortion factor ALC circuit (0.08% 

(Typ.)/VoA = - 6 dBV) with variable ALC level for 
setting. 

8) No shock noise or ALC attack noise is generated 
when power source is turned ON or the mode is 
changed, by means of a ALC loop outside mute 
system. 

9) Extremely low offset voltage upon selecting mute (3 
mV (Typ.)). 

10) Equipped with control terminals for PB/EE, REC/ 
EE, MUTE, EQ. 

11) A threshold level of 4 VF (about 2.5 V) is set (ex
cluding EQ control) . 

• Applications 

VTR, Tape recorder 
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VTR Ill IC/ICs for VTR Applications BA7765AS/BA7766AS/BA7767AS 

• :1CJ -:; ?. ~ 17 /f 7 A/Block Diagrams 

GND 32 REC HEAD SW 

HEAD SW OTRL 

E01 RIPPLE FILTER 

PBIN Vee 

PB NFB Vee(REO+B) 

PB E01 REO+B OUT 

PB E02 

PB OUT REC/EE OTRL 

LINE(PB) IN REC OUT 

PB~E OTRL 

LINE IN REC 1;;:01 

ALO FILTER REC E02 

ALO LEV. REOIN 

LINE AMP OUT EO OTRL 

ALOIN MUTE OTRL 

LINE BF IN LINE BF OUT 

GND REC HEAD SW 

HEAD SW OTRL v ... 

EOl 30 RIPPLE FILTER 

PBIN Vee 

PB NFB REO+B OUT 

E02 REC TIMING 

PB E02 REC/EE OTRL 

PB OUT REC OUT 

LINE(PB) IN EOl OTRL 

PB/EE OTRL REC NFB 

LINE IN REC EOl 

ALO FILTER REC E02 

ALO LEV. REOIN 

LINE AMP OUT E02 OTRL 

ALOIN MUTE OTRL 

LINE BF IN LINE BF OUT 
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VTR Ill IC/ICs for VTR Applications BA7765AS/BA7766AS/BA7767AS 

• :fl:~HtJfl=•flf/Recommended Operating Conditions (Ta=25"C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 8 13 v 

• .eM•*~•/Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits Unit 

'llUi!tS:: Vee 15 v 

~gtfi~ pd 1100* mW 

llJ11'l&lffil!ll Topr -10-65 "C 

f*#l&lfiil!ll Tstg -55-125 t 

"·:; t:Sw (32P) itS:: V32 ±65 v 

• 'C~~!M=tt/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Vee= 12V, t = 1kHz) 

Parameter Symbol Min. Typ. Unit Conditions 
Test 

Max. 
Circuit 

llilll!iltiliE EE IQEE - 11.6 16.3 mA fira~lliJ Fig.1 

llilll!'ilmE REC IQREC - 9.0 12.6 mA •ra~lliJ Fig.1 

'ill±'IJ~ GvcL 33.8 35.5 37.2 dB v,.=-22dBV Fig.1 

~ $ THDL - 0.06 0.2 % v,.= -22dBV BW=400-30kHz Fig. 1 

ii ;I;: ::±tn v -"' Jv VoML 7 10 - dBV THD=1% BW=400-30kHz Fig.1 

:±l:IJ~m•'lii VNOL - -72 -64 dBV R8 =5.6k0 DIN AUDIO Fig.1 

:::>a;n-:7 CT - -00 -so dB Vour=+8dBV DIN AUDIO Fig.1 

,_ .:i.- ~ilit~Jt MT - -70 -60 dB Vour=+8dBV DIN AUDIO Fig.1 

ALC v-"'Jv Vo• -7.5 -6.0 -4.5 dBV V,.=-15dBV Fig.1 

ALC~$ THO• - 0.08 0.2 % v,.= -15dBV BW=400-30kHz Fig.1 

i!tJ±,IJ~ GvoR 18.3 20.0 21.7 dB V,.=-8dBV Fig.1 

~ $ THO. - 0.02 0.2 % V,.=-8dBV BW=400-30kHz Fig.1 

ft;!;: :±l :IJ v -"'>v VoMR 7 10 - dBV THD=1% BW=400-30kHz Fig.1 

r.l]Jv-/,IJ~ GvoR 67 74 - dB f=1kHz Fig.1 

:±l:tJ~m•'lii VNOR - -89 -81 dBV R8 =5.6k0 DIN AUDIO Fig.1 

iltl±,IJ1' GvcP 37.7 39.4 41.1 dB V,.=-12dBV Fig.1 

~ $ THO• - 0.02 0.15 % v,.= -12dBV BW=400-30kHz Fig. 1 

:5-;l;::±l:IJ v-"'Jv VoMP -4.8 -1.0 - dBV THD=1% BW=400-30kHz Fig.1 

lllJJv-7',IJt; GvoP 64 71 - dB f=1kHz Fig.1 

.A.:IJfl••fi VNINP - -122.5 -114 dBV R8 =6200 DIN AUDIO Fig.1 
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VTR 1'I IC/ICs for VTR Applications 

Parameter Symbol Min. Typ. 

<-< :::i 7-1-lf Sw> 

"- ·;1 r EQ1 -i / t:"-5"/ A RH1 - 20 

PBEQ1 -i / 1::0 -5°/ A R.1 - 24 

PBEQ2 -i / 1::0 
- 5· /A Rp2 - 24 

RECEQ1 -i / 1::0 
- 5' /A R.1 - 10 

RECEQ2 -i / 1::0 
- 5" /A R.2 - 10 

<"-·;1 r Sw> 

PB"-'/ r Sw -i / 1::0 -5·;...- A RPH - 7.0 

REC"-'/ r Sw -i / t:"-5"/A RRH - 8.0 

REC"-·;1 r Sw ::t712·;1 ~~EE Vos - 4.3 

REC,....., r Sw 'J-7~5~ ILOFF - 0 

EEilil::l'!f~EE V10L 0 -

PBilM'!f~EE V10H 3.3 -

EE i*t'!f~EE V2sL 0 -

REC il¥:t'!f'l!i:f:E V2sH 3.3 -

MUTE il¥:t'!f~EE V1eL 0 -

MUTE il¥:t'!f~EE V1eH 3.3 -

SP il¥:t'!f~EE V19L 0 -

EQ1 f*t'!f~EE V19H 2.2 -

EQ1 +EQ2 1!M'!f~EE V19H 3.8 -

e BA7765AS/BA7766AS/BA7767ASJ:ttff~ 

BA7765AS BA7766AS 

PB/EE REC/EE CTRL Active Hi Active Low 

Vcc~-T 
2~.:r 2~-T 

(R Ec+B.lfl t -$3-IW) (REC+Bffl t -$'.)-ift) 

EQ CTRL 
1 ~-T-3-filfl!Jflll 1 ~H3-filli!Jf311 
(EQ1+EQ2/EQ1 /SP) (E01+E02/EQ1 /SP) 

EQ Sw. PB HEAD1llil 
1 "'.) 1 "'.) 

(EQ1) (EQ1) 

EQ Sw. PB NFB1ll0 
2 "'.) 2"'.) 

(EQ1, EQ2) (EQ1, EQ2) 

BA7765AS/BA7766AS/BA7767AS 

Max. Unit 

30 0 

40 0 

40 0 

20 0 

20 0 

15.0 0 

15.0 0 

15.0 mV 

10 µA 

1.9 v 
Vee v 
1.9 v 
Vee v 
1.9 v 
Vee v 
1.1 v 
2.8 v 
7.0 v 

BA7767AS 

Active Hi 

1~.:r 

2~.:rlfl!Jm 
(EQ2/SP, EQ1 /SP) 

2"'.) 

(EQ1, EQ2) 

1 "'.) 

(EQ2) 

Conditions 

-

* 
-

-

-

-

-

-

V32±65V 

* 
* 
* 
* 
-

-

* 
* 
* 

Test 

Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

F 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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VTR Ill IC/ICs for VTR Applications 

e :::J;... I- Cl-JI-· 'E- t:•/BA7765AS 

(1) PB/EE:::J/ I-Cl-JI-, REC/EE:::J/ I-Cl-JI-

:J;,, "Cl-JL-~-T fl 
'E- I' 

REC/EE PB/EE PB. H. SW. REC. H.SW LINE SW 

L L EE OFF ON EE 

H L REC ON OFF EE 

L H PB OFF ON PB 

H H inhibit - - -

(2) MUTE::::i /I- Cl-JI-

:J;,, "Cl-JL-~-T ti llli 
'E- I' 

MUTE LINE SW 

H MUTE OPEN 

L MUTE CLOSE 

(3) EQ::::i /I- Cl-JI-

:J ;,, " Cl - JL-Yfi'T 'E - t'" 

EQ 2MODE 3MODE HEAD EQ1 PB EQ1 

L SP SP OFF CLOSE 

M EP LP ON OPEN 

H - EP ON OPEN 

e :::J/ I-Cl-JI-• 'E- t:•/BA7766AS 

(1) PB/EE::::i / 1- Cl-JI-, REC/EE::i / 1- Cl-JI-

:J;,, "Cl-JL-~-T fl 
'E- I' 

REC/EE PB/EE PB. H.SW. REC. H.SW. LINE SW 

H H EE OFF ON EE 

L H REC ON OFF EE 

H L PB OFF ON PB 

L L inhibit - - -

(2) MUTE::i / I- Cl - JI-

:J ;,, " Cl - JL-Yfi'T ti llli 
'E-1' 

MUTE LINE SW 

H MUTE OPEN 

L MUTE CLOSE 

RDNrn 

BA7765AS/BA7766AS/BA7767AS 

lili 

REC AMP REc+B 

OFF OFF 

ON ON 

OFF OFF 

- -

ti llli 

PB EQ2 REC EQ1 REC EQ2 

CLOSE OFF OFF 

CLOSE ON OFF 

OPEN ON ON 

llli 
REC AMP REc+B 

OFF OFF 

ON ON 

OFF OFF 

- -

1635 

v 
T 
R 
ffl 

I 



VTR Ill IC/ICs for VTR Applications BA7765AS/BA7766AS/BA7767AS 

(3) EQ::i;.... I- Cl -JI-

:::i;., i-a-Jvillti-T- 'E - I" fl Im 
EQ 2MODE 3MODE HEAD EQ1 PB EQ1 PB EQ2 REC EQ1 REC EQ2 

L SP SP OFF CLOSE CLOSE OFF OFF 

M EP LP ON OPEN CLOSE ON OFF 

H - EP ON OPEN OPEN ON ON 

e :J/ 1-C-JI- • ~- l'~/BA7767AS 

(1) PB/EE:::i/ I-Cl-JI-, REC/EE:::i;.... I-Cl-JI-

::i;., HJ-Jvillti-T- fl 
~,, 

~" 'E-1" 
REC/EE PB/EE PB. H.SW. REC. H. SW. LINE SW REC AMP REC+B 

L L EE OFF ON EE OFF OFF 

H L REC ON OFF EE ON ON 

L H PB OFF ON PB OFF OFF 

H H inhibit - - - - -

(2) MUTE:::i;.... I- Cl -JI-

::i;., HJ-Jvillti-T- fl lili 
'E- I" 

MUTE LINE SW 

H MUTE OPEN 

L MUTE CLOSE 

(3) EQ::i;.... I- Cl-JI-

::i;., t-a-Jvillti-T- 'E - I" fl lili 
EQ1 EQ2 2MODE 3MODE HEAD EQ1 HEAD EQ2 PB EQ2 REC EQ1 REC EQ2 

L L SP SP OFF OFF CLOSE OFF OFF 

H L - LP ON OFF CLOSE ON OFF 

L H - - OFF ON OPEN OFF ON 

H H EP EP ON ON OPEN ON ON 
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VTR IH IC/ICs for VTR Applications 

• JiOJH!I/ Application Example 

BA7765AS/BA7766AS 

Fig.1 

ftDHIR 

BA7765AS/BA7766AS/BA7767AS 

Unit :R( Q ), L(H), C(F) 
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VTR 1':I IC/ICs for VTR Applications BA7765AS/BA7766AS/BA7767AS 

BA7767AS 

Unit:R(O), L(H), C(F) 
Fig. 2 
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VTR ."1 IC/ICs for VTR Applications 

BU2702 111' .b. /'\.- 7.. 
Time Base 

BU2702 U, ? IJ A 11 Jv~ti$ t 3 !±171 O)~p.ijfi ;IJ> 6 mioc 
~n~111A~-Am~~9o%#~0)?~A~~i~ 

;t9C::tl:J:IJ, 5MHzfilt*~0)111 Ar.;·-A7JfiiJ~~ 

To 
CMOS))l.ffl4000B:,, ') -A''\'!>1i!JO) 111Ar.;·-A1: zm/OC 
l.d.:'bO)J: fJ :::J/rf? 1-~A1f0)1J:~':_,A'7"At99C:: t 

;IJf~i! *9 0 

The BU2702 is an IC for time base, consisting of a crystal 
oscillator unit and a 3-output frequency divider. 

·~:& 
1) 3.6MHzO)~*~ti l:M ~ T, 600kHz (1 /6), 450kHz 

(1 /8), 150kHz (1/24)0) 31:±:1717Jfl'iJ~l:±:l 71iiJli~1' ct> 9 o 

2) ? 'J A 11Jv~ti1'ct>9 t.: clb, MJlO)iii~' 111 A~- A 

7Jfm6ft9o 

3) CMOS~Ji1ilu1'.t>9t.:clb, )lli•C717J>':'.J>IJ:~'o 

e Features 

1) 3 outputs of 600kHz (1 /6), 450kHz (1 /8) and 150kHz 
(1/24) can be put out simultaneously for 3.6MHz basic 
oscillation. 

2) High-accuracy time base is obtainable because of 
crystal oscillation. 

3) Small power consumption because of CMOS fre
quency divider. 

•JDit 
~n~FM~-71~ffl91A~-A 

))lffl:_,A7A0)91 Ar.;·-A 

• Applications 

Time base for 13-system FM audio equipment. 
General system time base 

• ~m-tlilfil/Dimensions (Unit : mm) 

I [I]] a:D CID [[]] a:n IID a:o I 

RDHRI 

BU2702 

_jL 
0.3 
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VTR M IC/ICs for VTR Applications BU2702 

• ·-~~tt/Electrical Characteristics (Ta=25t, Yoo =SV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

ill1Jt11ilit I DD - 1.0 7.0 mA OSC ; 3.6MHz, 5, 6, ?pin ; OPEN 

1\1 v-"''Jvl±l/JliEE VOH 4.6 - - v I OH=0.5mA 

a - v~Jvl±l /JtiEE VOL - - 0.4 v I OL=0.5mA 

e m~lllfl:~#- /Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

VDD 0.3 7.0 v 

• JiOJ691.1/ Application Example 

(l)REC~ 

-0-1 12 ~ 

- ' + v ~ 
~ : f B-i~.-~ 

L LB+-: 13 ,+ REC 
: ' 

I ' ' 
I ' ' 

MIX : ;-8-J 
I : f4 

SW30 

(2) PBP~ 
A 

R 

B 

L 

14 

Fig.1 ,B-HiFi~ 7. 7- .t. 



VTR JD IC/ICs for VTR Applications BA7700K1 

BA7700K1 VHS Hi-Fi :t-7' 1' :t'Fa%~Jlffl IC 
VHS Hi-Fi Audio Signal Processing 

BA7700K1 (;J:, VTR V') VHS-Hi Fi ::t- 71 ::tf~.f%~!.Uf.I 
t (., T ~- (., tc. t ./ 1) ::,, "J ? IC \.", PN R ( I:::" - ? ./ 1 :;( 

~§?~3/) /D~~-IJ-, ™Rm~@M, llitiA1~ 

7-r, §tiJFM~lli@~g, ~.Y;F 1J'7.L.Wil*Jil(.,T~' 

*To 17-·y/ft;,;::J:IJ~:7"D·:1?r .. iV')f~{%-\">::J/1-D

Jv*V')i!!cit-*';J: ICl*JJ'.lB~it-*';::J:1Jff-:iTC'*TV')1.", fl~ 

~9\.J'.lB!!cit-*-\">9\.f1LtJ'.lB61.t.i>~1J1~-r ~, 111m<;:i.J::., f~flittV'> 

J<iJ.Llf(;t l.»:11. °*To 

BA7700K1 is a monolithic IC developed for processing 
VTR VHS-HiFi audio signals, with PNR (peak noise re
duction) processor, FM modem circuit, output switcher, 

·automatic FM detection circuit, electronic VR, etc. built 
in. 

·~:llt 

1) VHS-Hi Fi ::t - 7' 1 ::t f~i%~!1 ~A 7 L. i ~-JiX T .Q 

PNR (I:::"-?./ 1 A" I) /j'? ~ 3 /) / D ~ ·y -If ( 2 

ch), FMR~~@~g(2ch), llitiA1'YT-\', §th 

FM ~W@•, ::t-7' 1 ::t"'- ·y f"J~JvA ~ 7 51, A 1 

·y 7/1' ./ 1 A"fl'&~Hili.iE@~g~ c.' i 1 7 ·y /L:~Uio 

2) ALC t V')-f;J]:fj .it ii]"ljg ~ ~ttlig 7 1 / ;F' I) rJ 1'@ ~g 

( EVR) i I*! ilo 7 1 / lli ti /j' 11- ~ ·y ? v /:; : 
103dB Typ., ~* : 0.04% Typ. If~~ i::J :It .Q 0 

3)~R/o~~-tt•~l*lilv~iv-5i~J:ij~•./1 

A"V')ijli i ~Lt,;::< ~'~~gt t ~ -:i Ts IJ I ./ 1 A"ttlig, 

iilii-T-r/*Ji.-r .. i?DA t--?•tiliHfOil.1.o 

4) PNR /o ~ ·y -tt, FM •m~@•'= 't82ili!ij!=f.Pi\'V')Jm 

Mtti•m""t7ai~~t~-:iTsij, ™-T~I-:,,3 

/~~. ffi:!=l:. v-"''Jl.-~~V')~ffl;IJfiijljgo 

5) FM 82UllitiJ'.lB': (;J:, ::;· -r 1v-51 :tHfljf ffl~ 'fc.~~/iil 

)JN.fl 'Y I- 71 Jl.-9 fl*Jj\\ (.,""( S IJ, .iE~)JN.llitilJ~·~~i::J 

:It .Q 0 

6) ~-~I)~'/ 9,;::,j:1)E*V')::t-T1 ::t I)~'/ 51,;::j]U.ii_, 

1~v~~~--~M"97a>W•V'>•!=E.is~;t7a>I:::"-? 

v -"''Jv ::J // v A @~g i l*!ilo 

7) llitiA1~7-r~. -f;JJ:fj~3~?./1A"W~~<-t

F~~F711\f1~t:></5llJ-t- ~'-f;J]:fj;t, HiFi/ 

NORM, MIX t;/J:fj;t~ljg i l*lilo °* fc., ~-~)..~l'Ji 

MV'>#~/·V'>-!=l:.is~;t.Q7/-T#~/@Mil*J 

i\\o 
8) ALC ~ljgf;j·~ RF ::J //\- 51 ffl ~ ?-IJ-7 //i l*lilo 

• ~Hf~'1"~18l/Dimensions (Unit: mm) 

"' "! 0 0 
+I +I 
0 q 
cxi ... - -

24.0±0.3 

20.0±0.3 

~ ~nnnnnnnnnnnnnnnnnnnnnnn~ rr=-

•Features 

40 

1) The PNR (peak noise reduction) processor (2ch) 
constitutes a VHS-HiFi audio signal processing 

system. 
2) A high-performance line VR circuit (EVR), switch

able to ALC, is built in, providing a line output dyna
mic range of 103 dB Typ. and a distortion ratio of 

O.Q4% Typ. 
3) The PNR processor unit is highly immune to noise 

form the power line.thanks to a built-in regulator for 
improving noise immunity and crosstalk between 

both channels. 
4) The PNR processor and FM modem circuit provide 

reversible characteristics of recording and replay
ing, allowing the adjustment of FM deviation and re
playing level, in common use. 

5) The FM recording output unit incorporates a harmo
nics cutting filter using gyrator technology for 
generating sine wave output 

6) The overmodulation limiter contains a peak level 
compression circuit in addition to a conventional au
dio limiter, for preventing noise from a pulsive noise 

7) The output switcher is free from swiching shock 
noise, provided with the functions of momentally 
mode switching with a mode indication driver and 
HiFi I NORM and MIX switching. Also provided is 
an anti-pop circuit built in for preventing pop noise 
when the power line is turned ON or OFF. 

8) A RF converter mixer amplifier with ALC function is 

built in. 
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VTR ,EI! IC/ICs for VTR Applications 

• ~Mit*~#t/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

74, 75, 77P .............. 13 v 
~nno~EE Vee max 

23, 27, 42P · · · ·· · · · · · ·· · · ·· 6 v 
~:gj~:'./c* pd 800 mW 

i!Jfl'i.li!UM!! Topr -10-+65 ·c 

1JH'fi!ft!U'ilfill Tstg -55-+125 ·c 

* IC lll-1*a~, Ta=25'C J))..l:l;l-8.0mW/'C l'ff~ 
~t&:ii\~a~ (90X50mm'. t=1.6mm 1i? .AI;f-~ ::.O~t&) O)i$o~1iDPd=1.3W (Ta=25'C t.(J:l;t-

13.0mW/'C l'ffi.1£) 

• :KBUJ.1f'l:5kf-l:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

i!Jf'F~ff VccP 11.7 12.0 12.3 v 

VccM 4.7 5.0 5.3 v 

BA7700K1 

Conditions 

• tl~rf.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vccp=12V,VccM=5V) 

Parameter Symbol Min. Typ. Max. Unit 

l!ill!t\~)Ji! 12V (~GU) 1q12R 15.0 21.5 31.0 mA 

l!ill!t\~)Ji! 12V (:jl}jo) 1q12P 10.0 15.0 22.0 mA 

l!ill!t\~)Ji! 5V (~cil) lq 5R 12.0 17.3 25.0 mA 

l!iliffl~)Ji! 5V(:jl}jo) lq 5P 14.0 20.9 30.0 mA 

v '\"'' .::z. v - 51 Yiii-Tili:ff Vreg 8.6 9.1 9.5 v 

EVR REF YiliT-~EE VEVR 3.80 4.70 5.40 v 

EE 7.Jv- (LINE IN - LINE OUT) REC'£:- F 1=1kHz 

71 :.-:±11Jv«Jv 1 Vo1EE -9.8 -8.0 -6.2 dBV 

n;J;;:f1n~~m GvMEE 11.0 12.3 - dBV 

7-v/;t.Ji.-1~7:.-7. CBEE - 0.0 0.7 dB 

71 /tl:l1J~$ TH DEE - 0.04 0.10 % 

n;.*;:tl:ltJ v/\'Jv VomEE 9.5 11.2 - dBV 

.I 1 A' v "''" Vo NEE - -92 -87 dBV 

'7Cl7. 1--'7 CTEE - -90 -80 dB 

71 / ~ .::z. - 1-ilR.B:.l:t MUTEE - -96 -85 dB 

ALC '£:- F71/tl:ltJ1...-/\'Jv VoAEE -8.7 -7.2 -5.7 dBV 

ALC v/\'Jv VA -4.9 -3.4 -1.9 dBV 

ALC~$ THDA - 0.07 0.20 % 

EVR DC ::t 7 iz ·y I- /:,,VEVR - - 80 mV 

f,j:;EO)f.i'~'~Ji!tJ ·STEREO, MIX, MUTE, FNORM, MANU '!:- t' EVR ::J;.. ~ i:l-J~ VR=Typ. 

*1: BW=0.4-30kHz, *2: DIN AUDIO 

RD Nm 

Conditions 

REC~A.tJ, ~:±ltJ 

PB~A.tJ, ~:±ltJ 

REC ~A.tJ, l!\\:±ltJ 

PB !!\\A. 1J, l!\\:±l tJ 

78p ~EE 

80p ~EE RL =35.5k0 
iEO)i.\iJlftx:(ftt~ ~1) * 9 

EVR Typ. ( - 4dB .oii>:) V1N = -
16dBV 

EVRMaX· t Typ. fin~~ 

V1N=-16dBV 

V1N=-16dBV, * 1 

THD=1%, *1 

Rg=1kQ, *2 

V1N=-8dBV, tl:ltJ 1...-/\'JvJt• 

*2 

V1N=-8dBV, tl:ltJ v«Jvlt• 
*2 

V1N=-16dBV 

V1N=-8dBV 

V1N=-8dBV, *1 

7, 58PIN 
EVRMax.~Min. i!Jf'FR.ili:EE~ 
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VTR Jn IC/ICs for VTR Applications 

Parameter Symbol Min. Typ. Max. Unit Conditions 

PNR I/:::J- F'E- F (LINE IN-AUDIO LIM OUT) REC 'E- Ff=1kHz 

I/:::J- Ft:f:l1JvA::JL- VoENC -17.0 -15.5 -14.0 dBV V1N=-16dBV 

:::i:..-:ti..-;i.~~tt CMP -26.6 -25.1 -23.6 dB V1N=-16dBV-.-66dBV (/A;;Jj, 
~ 

I/:::J- F~$ THDENC - 0.14 0.40 % V1N=-16dBV, * 1 

/ 1 XvA::JL- VoNENC - -56.5 -52.0 dBV ~.A1J, Rg=1kQ, *2 

I/:::J- F'E- !''(AUDIO LIM IN-AUDIO LIM OUT) REC'£- Ff=1kHz 

::t-7-nt 1J ~ ·:;71 >7~EE VAL 1.31 1.46 1.61 Vpp V1N=OdBV 

I::"-? v /'\'JL-EE*Jll( PLC )tmr,s VPLC VAL VAL VAL Vpp DET(10, 55p)DC vA::JL-;fi 1V t 
(/A;'Jj, +0.15 +0.30 +0.45 t.t-?> 

AUDIO LIM IN v"''JL-

PNR 7':::J- F'E- F(PNR IN-LINE OUT) PB 'E- I'' f=1kHz 

71/t:f:l1J7:::i- i-:·vA::Ji.. VoDEC -9.6 -7.8 -6.0 dBV V1N=-15.5dBV 

I~;l.H/ F~~tt EXP -52.5 -50.0 -47.5 dB V1N = -15.5dBV .... - 40.5dBV 
(/A;'Jj,~ 

'T':::J-1''~$ THDDEC - 0.05 0.20 % V1N=-15.5dBV, *1 

/ 1 Xv/'\'JL- VON DEC - -97.5 -87.5 dBV ~.A1J, Rg=1kQ, *2 

CH r~i?i:t7. r-? CT DEC - -91.0 -80.0 dB V1N=-10dBV 
t:f:l1J vA::JL-:il'.JJ, *2 

P~'.lt~~'.lttftl'it RDET 5.8 7.5 9.2 kQ 10, 55p-GND r~i:tftl'itfi(Vccp 
~.Alf.¥) 

71 /7.1 ·:;'Tt>7'/:1 (LINE SW AMP: NORM IN- LINE OUT) REC'£- F f=1kHz 

71 :..-7':..-:tfum GvL 11.3 12.0 12.7 dB NORM, V1N=-20dBV 

71 /7'//;flJm MIX GvLM 5.0 6.0 7.0 dB STEREO, MIX, V1N=-20dBV 

/-'7JL-.A1J?i:t7. t--? CT NOR - -91 -80 dB STEREO, V1N=-12dBV 
t:f:l 1J t..-A::JL-ft'.JJ, *2 

.A1·:;7:..-1':t7-t?·:; t- l:i. Vu NE - - 20 mV LINE OUT 
ST .... L .... R .... N tbi'F#.1.~EE~ 

~ ?-IJ'7'/:1 (LINE SW AMP: NORM IN- MIX OUT) REC 'E- F f=1kHz 

MIX t:f:l1J vA::JI.- VOMIX -9.6 -8.1 -6.6 dBV 

M1Xt:f:l1J~$ THDMIX - 0.1 0.7 % 

MIXALC l/A::JL- VAMIX -8.0 -5.0 -2.0 dBV 

.A 1·:;7 OFFP~IJ-?~mt l1ND OFF 0 5 µA 

PB/REC CTRL PLC ON VTHP/RH 2.6 3.3 3.8 v 

PB/REC CTRL VTHP/RL 1.2 1.7 2.2 v 

MODE CTRL VrHMODE 1.5 2.4 3.2 v 

MIX CTRL VTHMIX 1.5 2.2 3.0 v 

~!i:;EO)t.;:~1~Ji!IJ •STEREO, MIX, MUTE, FNORM, MANU 'E- I" EVA ::J;... H:l-J~ VR=Typ. 

*1 : BW=0.4-30kHz, *2: DIN AUDIO 

1644 RDHm 

NORM, V1N=-20dBV 

NORM, V1N=-20dBV, * 1 

NORM, V1N=-10dBV 

Min. iiOJ..:.lrl' PLC:OFF 
Max. iiOP . ..Lt l' PLC:ON 

Min. iiDPlrl' PB 
Max. iiOP.1..t z.· REC 

Min. iiDPlrl'W~ 
Max. iiOP.1..t l'flilt.¥ 

Min. fiOJ.:.lrZ.· MIX 
Max. fiOP.1..t l' MIX 

BA7700K1 



VTR 1'J IC/ICs for VTR Applications 

Parameter Symbol Min. Typ. Max. Unit Conditions 

MUTE CTRL VTHMUDE 1.4 1.9 3.0 v Min. iiP.1"'F1' MUTE 
Max.1iftP.1J:: 1' MUTE 

F NORM CTRL VTH FN 1.4 2.1 3.0 v Min. 'fiP.1"'F1' FNORM 
Max. 'fiP.11: 1' FNORM 

AUTO/MANU CTRL VTH A/M 1.9 2.5 3.5 v Min. 'fiP.1"'F1' MANU 
Max.1iftP.1J:: 1' AUTO 

MUTE Dr. l±!:tl'liil!t loMD 0.30 0.45 0.68 mA MUTE CTRL=5V 

MUTE Dr. 1)-'J°liil!t ILMD - 0.0 1.5 µA MUTE CTRL=GND 

MODEM '.l'~'E- I'" (LINE IN-FM REC OUT) REC 'E- F f=1kHz 

RoL 12.8 17.0 21.2 kQ foL=1.30MHz 

RCH RoR 9.6 12.8 16.0 kQ foR=1.70MHz 

LCH F /V ~;Ef!Ui'L1ii RFVL 30.0 40.0 50.0 kQ V1N=-16dBV 
FM REC OUT DEV.=±50kHz 

RCH <- RFVR 30.0 40.0 50.0 kQ 

LCH ~iJJ\'li!I:'.l'ti .0.foL -4.0 1.0 4.0 kHz VccM=5±0.3V 1'([) to '.l'ti 

RCH <- .0.foR -4.0 1.0 4.0 kHz 

LCH FM l±!:tJ v-"Jv VoFML 390 445 500 mVpp foL =1.30MHz 

RCH <- VoFMR 400 455 510 mVpp foR=1.70MHz 

LCH '.l'~:f '\' 1J 7" 2/X~~iBl f2L - -39 -30 dB U.i'.~~itMiJ*ilt A/'( 'J ~ 7 L.tt 

RCH <- f2R - -35 -28 dB 

LCH '.l'WH '\' IJ 7" 3/X~~iBI f3L - -43 -30 dB 3;.}:~~ilt~tiJ*ilt :A I'( 'J ~ 7 L.ti; 

RCH <- f3R - -45 -30 dB 

MODEM fi~'E- F (FM PB IN - MODEM OUT) PB 'E- F foL =1.30MHz, V1N=91dBµ 
foR=1.70MHz, V1N=91dB µ 

LCHfi~t,.A;"Jv VoDL -16.5 -15.5 -14.5 dBV FM±50kHz DEV. 

RCH <- VoDR -16.5 -15.5 -14.5 dBV f=1kHz 

LCHfi~~$ THDDL - 0.25 0.50 % <- , *1 

RCH <- THDDR - 0.25 0.50 % f=1kHz 

LCH fi~.11 Xv-"Jv VNODL - -78 -68 dBV l!lt'.l'~, *2 

RCH <- VNODR - -75 -68 dBV 

LCH AM fJ!J!I:!t AMAL - -75 -66 dBV AM30%'.l'~, *2 

RCH <- AMAR - -73 -66 dBV f=1kHz 

§cilPJ LINE IN - FM REC OUT( REC)--+ FM PB IN - LINE OUT( PB) 

LCH 71 /:±l1JUPlv"'"Jv1!\; VRP L - 0.0 1.0 dB (REC 'E- n::-n 
RCH <- VRPR - 0.0 1.0 dB 

V1N=-16dBV(LINE IN) 
(PB 'E- i-:·,:-o 
DEV.=±50kHz(FM PB INH:s 
~t .Q LINE OUT 0) v -"Jvj!\; Ro, 
RFvO)~f,!!:;lif.i: ~ ti.Z~'.Q,:: Co 

§tiFM~l±!llill/l/DO~l±!llil~ FMDETIN f=1.30MHz 

VDFM 71.0 73.5 76.0 dBµ .A:tJilt;!lti:J:IJFMtf.i:.Q.A:tJ 
[.,-"()[, 

f!l'.iEOJ ;(;: c '~]i!IJ • STEREO, MIX, MUTE, FNORM, MANU 'E- I' EVR :::J;... ~ D-J~ VR=Typ. 
*1: BW=0.4-30kHz. *2: DIN AUDIO 

RDNln 
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VTR iJ) IC/ICs for VTR Applications BA7700K1 

Parameter Symbol Min. Typ. Max. Unit Conditions 

FM~l±\l:::A7 1J :,-;A A VDFM 1.5 2.4 4.0 dB FM-FM, -FM-FM.A.:tJ v/\Jv)i 

DO ~1±1 v«Jv VDDO -1.6 -4.6 -7.6 dB .A.:tJiiN.;iltt:J: ~J DO tfJ:.:Q.A.:tJ 
v/\Jv FM ~1±1 v«Jv£$ 

DO~l±\l:::A7 1J :,-;A AVDDO - 1.6 - dB 

I ; .. n".;'[J -7"1±\:h vA:'Jv1 VENV1 3.20 3.65 3.95 v V1N=91dBµ 

I //\[J -7"1±\:tJ 1..--«11-2 VENV2 - 2.76 - v V1N=80.5dB µ 

I/A:'[J-7" OFF v«Jv VENVO - 0.0 0.2 v V1N=91dB µ, FNORM 'E- I" 

1\1 v-"'Jvl±\:tJ~EE VAHPH 3.80 4.31 - v RL=50kQ 

[J-1.---A:'Jvl±\:tJ~EE VAHPL - 0.69 1.20 v RL =50kQ 

.A.1J:Av·:1:..-=i1i- 1-''~EE VTHAHP 1.80 2.40 3.00 v 
l!im#rai TdAHP 4.0 5.0 6.0 ms 

* -Jt- 1-"l!UiEP#rai Tdtt - - 0.80 µs AHP JJ[~1J> 6 HOLD i;J~;!: l,'O) 
P#rai 

*-1i- 1-''P#rai ATtt 5.6 6.9 8.2 µs 

f,j)EO):IJ~'~HIJ •STEREO, MIX, MUTE, FNORM, MANU 'E- I' EVA :::i / ~ O-J~ VR=Typ. 

* 1 : BW=0.4-30kHz, * 2 : DIN AUDIO 
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EVR CONTROL 
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R,=417 

LINE IN ( R) >-----------> 
1 k 

LINE IN (L) >--------------1 UNIT: C[F] 
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1 k 

~~JjDDilj).l.1-.,_ '1.\-.lo!- - illl::o-i< 
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100µ m 1 
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VTR }ti IC/ICs for VTR Applications 

• fllllill!HI~ 

(1) .mtim~ 

BA7700K1 (;!:, ""f~i3.#JltliH 1 7·;1/l:~~l~n'*To 

No. :i[J ·:; '7 :g ~ ~ fl ~g 

1 v~iv-9 • 9V REG (Vreg) • Vreg/2 BIAS 

• J7 / + ;Jt ·:; 7"1Ellltr (ANTI-POP) 

• EVR ffl~~t~ (EVR REF) 

2 PNR /[Ji!·:; -ij- • 71/:>f 1J'7.4(EVR) • ALC 

• PNR /[Ji! ·:;-ij-(MOA, CCA, WTNG, DET) 

·~~I/77~A/T{I/77~A 

(EMPH/DEEMPH) 

• A 1 ·;; 7 / 7 / 1 A'~~HifiiEIEIJ!tr 

3 t±\:1JA1 ·:;f-t> • 71/y//:12dB 

• 'E .)( / :$1IJ1.75'\'.'E- FW:Jt@m(c+sr-L-R-N=:J) 

• Hi Fi/NORM/MIX A 1 ·;; 7 t> 

· .::.i-f-.Tr.1'"711\ 

• ALC tlJ!~gf"q RF ffl .::_ '7 -ij- y / 7' 

• 'E- F1':1Fffl 1''71 J\ 

4 ~NJ:ID.il • FM ~m:[lll@m 

· ~2U FM ~~i.ltl!Ui7 1 Jv:$l 

• ~~fillj IJ .::_ ·:; :$l (AUDIO LIM) 

· 1::·-? v«Jv:::i :..-7'v A!Elm(PLC) 

• f!i:1: FM IJ .::_ ·:; :$l (FM LIM) 

5 FM~:±l • D.0. ~:±l@J!tr {D.O.DET) 

:::i :..- "[J -Jt- • El iJJ FM ~:±l@J!tr (FM DET) 

• I/«[J-/~tf:l@m (ENVE) 

• *-)v FHJvAV'it.v-:$1 

• ::t-71::f"-·:; l''!~JvA~7:$l 

1648 RD Nm 

BA7700K1 

m'Hfi'-% t ).Ii\ 

76-80 Vccp12V: 77P 

GND:14P 

1-18 Vreg9V(p;jjl) 

47-62 GND:14,51P 

63-75 Vccp12V:77P 

GND:14,51P 

19-26 VccM5V:23,42P 

39-46 GND:25,41 P 

14,51 p 

27-37 VccM5V: 27P 

GND:38P 



VTR ]fl IC/ICs for VTR Applications 

LINE IN 

INPUT 
SWITCHER 

TUNER 

BA7767AS 

NORM 
AUDIO 

RF 
CONV 

r-- -- - --- - -- -- ----- ----- --- - - ---- - --- - - - - - --""11 

I 
I .-----, BA 7700K 
I 

OUTPUT 
t----+-----t SWITCHER .___ __ __, 

I 
I 
I 
I 
I 

REC FM 
LPF 

L ________ ----------

ANOTHER 
CH. 

naNm 

RF 
MIX AMP 

LINE 
AMP 

t---+--<> LINE OUT 

IND 
,..,; 

ENVE OUT 

HSW 

BA7700K1 
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.... 
en 
U'I 
Q 

ii z a 

NORM AUDIO IN 

MUTE GTRLp l'.. LI I~ 

HP OUT R 

HP OUT L 

MODE 
INDICATOR 

V,,, 12V ' ( 

V,., 9V r 

LINE LEV. 
VR. 

LINE IN R ,,, c:;;:i-i 

LINEIN L-------------l::J--f 

20KLPF 
R 

20KLPF 

WTNG NR-EMPH 
EMPH HOLD 

WTNG NR-EMPH EMPH HOLD 

PB/REC IQ adj. 
LEV. adj: 

PB/REC fO adj. 
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• 1~~7CJ-,~H1v~Jldf1'7"7'7L 

(1) ~cU.:c- l''<T.li~~7CJ-

NR-EMPH 

22.43 -----------, , FM 

FM IN 

+ + 

ATTACK 
RECOVER 

,... -- - - - - - - - - - - -- .., 
L-~6~34'H : 

64 ' 

NORMIN~· ~--~-r.,-+-=--=--=-~6~6':::~ 
LINE OUT 
69,68 

MIX>---+- MIXOUT 
AMP I . 71 

, OUTPUT SW , 
I ' 
~----------------~ 

PNR MOD 

: REC.OUT 
'24,41 

NR-EMPH 

I 

:18,47 

: SW HOLD 

:~R ~K~F 
I 11,54 L------------------------------------

64+ 
>-0--'ff----- - ------- - - -

1.¢"66"-''H---___, NORM IN 
I 
I 
I 
I 
I 
I 

1 OUTPUT SW r 
L-------------.J 
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VTR Jtl IC/ICs for VTR Applications 

f-
::J f-
0 ::J 

~ RECORDING MODE ~~ 
0 

...J~ 
w w z 

~ :J 
...J I 10 
I 

0 
> -16.0 Cl -20.0 
3 -20.0 
...J 

(NOISE LEV.) w 
> -50 w -------...J 

-100 

EVR LPF PNR ATI EMPH AUDIO ~ 
(-4d8) (ENC)(-5d8) LIM AMP 

•IMflQJ~T

(1) ffil]f,lj)~T-

ililJmJffl ': ""f~il 6 ~-r ~ fFm ~ Z ''*"to 
1) PB/REC ::J/ 1-D-JL- (PB/REC CTRL 28PIN) 

~iJU/~~O)'E- l''W:f!H L,*9o 

REC (PLC:ON) H 

REC (PLC:OFF) M 

PB L 

2) MODE ::i / I- D-Jv (MODE CTRL 72PIN) 

t±l :tJ .A 1 "J =J- "'r' ST /L/R/N O)~fR, ~~O)tJ.)~ Hr''* 
9o 

;t-7'1 :t:±l:l:J .:r- 1"3!<5F .:r- ~· flillfaiifii:-13-
LINE:L LINE:R MIX L R 

STEREO :il:""ff)I"; HIFl:L HIFl:R HIFl:L+R ON ON 

LEFT 
~;::ti::: 'E 
- Hlllt HIFl:L HIFl:L HIFl:L ON OFF 

RIGHT HIFl:R HIFl:R HIFl:R OFF ON 
J>ST-+L -+R-+NJ 

NORMAL NORMAL NORMAL NORMAL OFF OFF 

i± 1 : ~i!Ull:J..P~l;t STEREO 'E- t' 

2 : lUIJ/ -<iv (jljj; FM Eii!J~:±lllilmO)l~Ht;IJ/ -< Jvj1';-IH,"@-t;) 

P~l:l;t~'.iE:'E- l'"O)''IJ'l\,1:1J'1J'P0f NORMAL'E- t'l:f,;:IJ, 

l~i!;IJ/-< JvWlil:f<iiiH:~'.iE:'E- t'l:ll~t,;H·, 

a: ~ili\tll:J..P~O)'J-tr·, eJmr.i:&rfl~i!llJ/-<JvlF.¥11, ::i;.,. ei:i-;t-J.. 

:IJa'li'lt-::>lt:H!:I\,, 

4: ::i;.,. ef:l-JviilH·l:l;J:f*l1lfl1~-(J7.7.1J"l3-'l.0:tLZ.t>'J, GND :,,3 

- ".:: l:l:'E- t'1J"ll#!l:9 0 

5: 71'9 'J /?lfili:Z. 0!/JJ:? iUi Vt< to<",,, 

BA7700K1 

f
::J 
0 

PLAY BACK MODE 

f-
::J 
0 
w z 
:J 

:2 
w 
0 

/10.0 

> 
Cl 

o L---------=10:0-=10.5--10:5--

3 
...J w 
G'i -50 
...J 

-100 

-15.o -15.o -20.0 

-- - - - - ------------

LPF HOLD AMP DE LPF PNR LINE 
AMP EMPH (.DEC) AMP 

3) MIX ::J /I- D-JL- (MIX CTRL 73PIN) 

-98.0 

t±l:tJ.7.1 ·:;=f--t'O) HiFi/NORM ~ ·:;?.A~fif.!:''*9o 

.:r- ~· itllJiftllfii:-13-

MIX L 

MIX H 

4) MUTE ::J/ 1-D-JL- (MUTE CTRL 65PIN) 

71/7'//, ~?-tf7'//t±J:tJ~W:!l:L,*9o 

'E- ~· ft;IJift!Jfij:-13-

MUTE L 

MUTE H 

):± 1 :jj;;..,.-'.:i-7-1/?l:llilP~I:, -'.:i-7-1/~fTr.lllt'711""1i:illt 

IJ":±l:IJ<" :h.!1:9, 

2:jlj$'E-1'"0)-'.:i-7-1/?IF.¥l:l;t, l~i!;l]/-<Jv (jljj;fMElti 

~:±lllilmO)l~i!l1JJ-<Jvt%Cl :&rf, I/«i:i-:t:±l:IJlfwJ.l::t, 

!1:9, 

'E-t'3l<;if,IJ<jljj;fMjj;;..,.O)'!i'l!t\1:1J•1J•p0f, ~'.iE:'E-H:t.;:IJ 

!1:9, 

3: 'oli:ili\tll:J.. · l!!.f!JiiF.¥0) Eilil-'. i -7-1;.,. ?#llll~ai:*liiil, '.?HlB-" i - e 

l:i!l'lll Vt< to"'''' 
5) ~~ ffil] NORMAL ::i / I- D - JL- (F NORM CTRL 

33PIN) 

f!i:~-'E- i-;·,:.B'' Z~~ffilJB'iJ': .I --x JL--'E- F0)~1R H:Y'' 

*90 

F NORM L 

FNORM H 
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6) AUTO/MANU :::J / t- r.:l - Jv (AUTO/MANU CTRL 

60PIN) 

71 / .A.:1J '-'-"'lvIDiJ!'lO)-'Hb (EVR), §jjj (ALC) O))li 

tR~ffij:~'*9o 

'E- t'' $1Jfailf~.JS-

MANUAL L 

AUTO H 

ii 1 :mJ!u1xh<r.im1::1;,:{>~~1=1~. :::i;,~r:i-1L-fa-l§-1:a1F:;tfl:~ffl 

tot!:c < tf. ~ ~'o 
(2) ~filli@l~ 

PB/REG MODE MIX 

RD Nm 

MUTE FNORM AUTO/MANU 

33 60 

GND 

BA7700K1 
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VTR Jfi IC/ICs for VTR Applications BA7703K1 

BA7703K1 VHS HiFi :t-7 .-r :tm-iJ-j&JI 
VHS HiFi Audio Signal Processing 

BA7703K1 t;t, VTR HiFi ::t-71' ::tf~-%~JIJfH: vr~ 

~ lA:'E/ IJ "./·:; 7 IC l'PNR (1:::0 -7 / {;XI) ~7 "./3 

/)70izy-lf, FM~fl~@~ • .AnA{yf~. ilin 

A{yf~, El~™~ili@~ ~tt~7{/~T#~ 

?A, ~y~*/ffl~T#~7A·~-~11~y7~ 

'*'~ vr 1,, * t' o 

1 f·:171t1.:J:•J, ~:10·:17r .. i~f~-%'\"'::i/ 1-0-11.-* 

~1·Htt.i:-li!~.:&r19Ht$~1J!llJ)Jlt' Q;: c '/fl' 8' 1!'i' A~ 
-AgB~. f~~tt~l~L..l:.C.lii.l!li¥1.:ttnE~rRL..l:.I l;t:fJ•.Q;: c 

:b"'l'8 ;l:t' 0 

;I: f;:; ;ifl;;~ t;t, Wffl PRE/REC 7' / 7 BA77 40FS/S ;I: f;:; t;t 

BA7743FS C *1l,#.g.-tt T~fflt' .Q;: C. 1.: J: IJ ~ttnE HiFi 

::t-7-<::t"-1A7Atm•t".Q.:cWl'8;1:t'o 

BA7703K1 is a monolithic IC developed for processing 
VTR HiFi audio signals, containing in one chip the PNR 
(peak noise reduction) processor, FM modern circuit, 
input switcher output switcher, automatic FM detection 
circuit, high-performance line electronic VR, head
phone electronic VR and other functions. 

·~~ 
1) VHS-HiFi ::t - 7 1' ::t i~-%~JI ~.A 7 A Im• t' .Q 

PNR ( 1:::0 
- 7 / {.A' IJ ~ 7 "./ 3 /) 7 Q iz ·:;-if ( 2 

ch), FM~fl~@l!~ (2ch), .AilinA{·:;7~. ~ 

·:; ~* / 1'"? { J~ffl~T* IJ 7 A (H.P.EVR), Elti 
FM~ili@i&, ::t-71' ::t~·:; ~/~JL-.A"./711, .A{ 

·:; 7 /? / { Xfl'&-$1-fifiiE@iat.tc I 1 7 ·:; 71.:•~o 

2) ALC c~-w.JJ:l;V'iJnEf.i:-~ttnE~T7 { /# IJ 7 A@l!~ 

(LINE EVR) I l*!jlo 

7 { / ili tJ ~ { ~ ·:; 7 v / V : 103dB Typ., ift$ : 

0.04% Typ. :fJff~ €> :11. .Q o 

3) PNR70iz·:;-ltgBl;t, ~~/{A'~~-l~Ltt.:<1,' 

~~tct.i:-"'.)-rs•J, /1XttnE, iilii7~/*'"'r .. i7o 

.A I- -7ttnE~l<i.L..l:.I IU'"? ""(\,'.Qo 

4) PNR 7oiz ·:;-if, FM ~fl~@iat.:1;1:, ~C!UM~lli¥~ 

~~ttl~~t'.Q~~Cf.i:-"?TJ:lij, ™7~I-"./ 

3 / .:&r!M~ v-"''JL-l;tlii.Jn~~flt.fiiJnEo 

5) FM ~C!Uili/J$1.: l;I:, V ~ { v- 11ttfilirl ffli,'f;:.~111.1 

)/i 11 ·:; I- 7 -< Jr.. 11 I l*lilo 

• ~m-tit~/Dimensions (Unit : mm) 

24.0±0.3 

25 

c;tp ~ ~nnnoaonannuounnnnonnnnnlt\.. 
. "' g 

•Features 

1) One chip integrates a PNR (peak noise reduction) 
processor (2ch), FM modern circuit (2ch), 1/0 switch
er, headphone driver electronic VR (H.P.EVR), auto
matic FM detection circuit, audio head pulseshift
er, switching noise differential compensation cir
cuit, etc.thus constituting a VHS-HiFi audio signal 
processing system. 

2) With a built-in high-performance electronic line VR 
circuit (LINE EVR) switchable to ALC, the unit pro
vides a line output dynamic range of 103 dB Typ. 
and a distortion ratio of 0.04% Typ. 

3) The PNR processor unit is designed with high im
munity to power line noise, for improving perform
ances to noise and crosstalk between both chan
nels. 

4) The PNR processor and FM modern circuit assure 
reversible characteristics of recording and replay
ing, wear FM deviation and replaying level are 
adjustable at the sarnetirne. 

5) The FM recording output unit contains a built-in har
monics cutting filter using gyrator technology. 

6) The overrnodulation lirnitter contains a peak-level 
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6) )§'.{£fill) I) ~ ") 9 ': 'j:~]E*O) :;t- - 7 1 :;t- 1) ~ ':J 9 ,:;1:10 ~' 

mi-~:7't.tei!ili,:M9.QWeO)R'.:f.fs ~ ~.g 1::0 -7 

v-"''Jl- :i / 7"v Am~f l*l~o 

7) A 1J A 1 ·:; 7- "\"' (;!: LINE (L/R), TUNER (L/R), 

SAP0)5J...1Jl:ML,, LINE/SC (-lf1~Jl-'\'"\"'A t-) 

/TUNER tJ]~ ~m~g~ U' BIL (/\1 I)/ ;/j'Jl-) /SAP 

w~mim f l*l~o 
8) t:l:l1J A 1·:;7- "\"' ,;1:, R/L/ST w~mim~LF HiFi/MIX/ 

NORtJJ~~m•tl*l~o *~· ~~~A~~~O)* 

~/eO)R'.£fs~~.Q7/7-*~7"@Mfl*l~o 

9) A..·:; F*/ 1"711\ffl~-T;f-' 1) "Jb. (EVR) @Ml*l~o 

10) RF :J//\-$1,EJJ~ 7-lf7/7"fi*J~ 

BA7703K1 

compress circuit in addition to a conventional audio 
limitter, for suppressing noise from a pulsive switch
ing regulator. 

7) The input switcher is adaptive to the 5 inputs of 
LINE (L/R), TUNER (L/R) and SAP, containing the 
functions of LINE/SC (simulcast)/TUNER switching 
and BIL (bilingual)/SAP switching. 
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VTR }fl IC/ICs for VTR Applications 

• ~j\J":§x::iE~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

73,74P ···················· 10 v 
~Pl.JO~!± Vee max 

23,27,42P · · ·· · ··· · · ·· · · · · · · 6 v 
~gm~· pd 800 mW 

tl.Ji'Fi.!il.lll'Bllll To pr -10-+65 ·c 

ilH'fi.!il.llfBllll Tstg -55-+125 ·c 

* IC .!j!.1$~. Ta=25·c J:JJ:Ji-8.0mW/"C l'H~ 

:lff&]ii;!l§:a;\' (90X50mm'. t=1.6mm "fi'7 ::<:I;f-'f './:It&) O)~~filPd=1.3W (Ta=25°C i:l.L!;t-

13.0mW/"C l'ff~) 

• l'IBUllfF*f-f/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

t!Ji'F~I± 
VccP 8.5 9.0 9.5 v 
VccM 4.7 5.0 5.3 v 

• Tl~f.J~ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vccp=9V, VccM=5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

11illl3~5m 9V (~2U) lq 9R 14.0 21.0 30.0 mA REC !Wi.A.1J, !Witl:l:tJ 

11illl3~5m 9V(f!i~) lq 9P 10.0 14.5 21.0 mA PB !Wi.A 1J, !Witl:l :tJ 

11iliM!tim 5V(~2UJ lq 5R 11.5 17.0 25.0 mA REC !Wi.A.1J, !Witl:l:tJ 

11illl3~5m 5V(f'i~) lq 5P 14.0 20.8 30.0 mA PB !Wi.A 1J, !Willi :tJ 

EVR REF ~ilH-~1± VEVR 3.80 4.70 5.40 v 76p ~I± RL =33.0kQ 
iE(.7)i.!i\.Jl'ft<f.ftttM"5 ;i: 9 

EE ;;ui-- (INPUT SWITCH LINE, TUNER IN-+ LINE OUT) REC'£- I'' f=1kHz 

71 ;..-tl:J1J v-"Jv 1 Vo1EE -9.8 -8.0 -6.2 dBV V1N=-16dBV 

if.:*fU~~m GvMEE 11.0 12.7 - dB LINE EVRMax. t Typ. fljf~~ 

7-v/*Jt-1~·7;..-;i. CBEE - 0.0 0.7 dB V1N=-16dBV 

71/tl:l:tJ~$ TH DEE - 0.056 0.10 % V1N=-16dBV, *1 

if.:*lli 1J v -"'"Jv VomEE 8.0 10.0 - dBV THD=1%, *1 

/ 1 ;i.'t..-«Jv VoNEE - -92 -87 dBV Rg=1k0, *2 

7-v/*Jvrai7CJ;l. 1--7 CTEE - -90 -80 dBV V1N=-8dBV, *2 

71 :..- ~ .:i. - 1- v-"Jv MUTEE - -94 -85 dBV V1N=-8dBV, *2 

ALC '£- F71 /tl:j1J vA:'Jv VoAEE -9.8 -8.3 -6.8 dBV AUTO MODE, V1N=-16dBV 

ALC v-"Jv VA -4.9 -3.4 -1.9 dBV AUTO MODE, V1N=-8dBV 

ALC~$ THDA - 0.10 0.20 % AUTO MODE, V1N=-8dBV, *1 

EVR DC ;j- 7 i? ·:; I- t:..VEvR - - 80 mV 8,57PIN LINE EVR 
Max. -+ Min ihi'F#..~1±~ 

fli'.IEO) t.;: ''~l IJ • INPUT SWITCH MODE : LINE, MANU 
• OUTPUT SWITCH MODE : HiFi, STEREO, MUTE 

• LINE EVR : Typ. ( -4d8.#.i:) 

• H.P.EVR : Typ. (OdB .#.\LINE OUT :/!11!) 
• *1: B.W.=0.4-30kHz, *2: DIN AUDIO 
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VTR Jfi IC/ICs for VTR Applications BA7703K1 

Parameter Symbol Min. Typ. Max. Unit Conditions 

1' .. /"f·:; t-.7.1 ·:;'f .. 'rT'/j' (INPUT SWITCH LINE, TUNER, SAP IN-+ NOR OUT), f=1kHz 

/-~ Jj,tfl:IJ "'"''" VoNOR -16.5 -16.0 -15.5 dBV V1N=-16dBV 

/-~Ji.-W:IJ~$ THDNoR - 0.005 0.10 % V1N=-16dBV, * 1 

fi*W:IJ v-"'.'" VomNOR 5.0 6.8 - dBV THD=1%, *1 

/ 1 .:i."v«Ji.- VoNNOR - -107 -95 dBV R9=1kQ, *2 

?a:At--? CT1sw - -105 -85 dBV V1N=-8dBV, *2 

PNRI/:::J-F'E-F (LINEIN-VCOBFOUT) REC'E-1'' f=1kHz 

I/:::i- FW:IJ'-'-"'" VoENC -17.1 -15.6 -14.1 dBV V1N=-16dBV 

:::i / :tv .A1iitt CMP -26.0 -24.7 -23.4 dB V1N=-16dBV-+-66dBV v/'\11.-f! 

I/:::J- F~$ THDENC - 0.14 0.40 % V1N=-16dBV, *1 

/ 1 .A"v-"'"J" VoNENC - -56.5 -52.0 dBV ~A.:IJ, R9=1kQ, *2 

I/:::J- F'E-F(MODEM IN-VCO BF OUT) REC'E-F f=1kHz 

:t-71 ;;j" IJ ~':IT 1 /?°~/£ VAL 1.49 1.62 1.75 Vpp V1N=OdBV 

I:::°-? t,.,--;·11.-B]li(PLC)lil!Mlvl'\li.- VPLC VAL VAL VAL Vpp DET(10, 55p)DC v-"'"Jl.-1f 1V t 
+0.18 +0.33 +0.48 f.1:9 

MODEM IN v-"JI.-

PNR 7:::i- F'E- l'"(PNR IN-LINE OUT) PB'£- F f=1kHz 

71 /W:IJ7:::i- Fv«Ji.- VoDEC -9.7 -7.9 -6.1 dBV V1N= -15.5dBV 

I~.AH/ i'·~tt EXP -52.7 -50.7 -48.7 dB V1N = -15.5dBV -+ - 40.5dBV 
v«Ji.-:1!\: 

7:::i-F~$ THDDEC - 0.06 0.20 % V1N=-15.5dBV, * 1 

/ 1.A't.--«11.- VONDEC - -98 -87 dBV ~A.:IJ, R9=1kQ, *2 

CHro9?a.:i. t--? CT DEC - -94 -80 dBV V1N=-10dBV, *2 

Pij:lf::J!:~:IE:t~tt RDET 5.8 7.5 9.2 kQ 10,55p-GND ro9l!Uii:fi(Vccptit)dlff) 

71/:A1 ·:;7 'f'7'/:f (OUTPUT SWITCH NORMAL IN-+ LINE OUT) REC'£- F f=lkHz 

7 1 / J7 / /fljf~ GvL 11.3 12.0 12.7 dB NOR MODE, V1N=-20dBV 

71/7' / /fljf~ MIX GvLM 5.0 6.0 7.0 dB MIX MODE, V1N=-20dBV 

/ -~ Ji.-1'.:IJ?a.:i. t-a-? CT NOR - -92 -80 dBV V1N=-12dBV, *2 

.A1·:;7/?:t7i!·:; t- t. VLINE - - 20 mV LINE OUT 
R/L/ST, HiFi/MIX/NOR 
MODE ffl~Pijl.lrf'i'F.illtf:n::i!\: 

~ ?-+J-7' / :1 (OUTPUT SWITCH NORMAL IN-+ MIX OUT) REC'£- F t=1 kHz 

MIX W:IJ v-"JI.- VoMIX -9.2 -8.0 -7.0 dBV NOR MODE, V1N=-20dBV 

MIXW:IJ~$ THDM1X - O.Q18 0.10 % NOR MODE, VIN=-20dBV, * 
1 

"- ·:; F7 ::t / EVR (OUTPUT SWITCH NORMAL IN-+ H.P. EVR OUT) REC'£- F f=lkHz 

"- ·:; 1''7 ::t / EVR flj~~(Typ.) GvHPTyp· GvL GvL GvL dB H.P.EVR:Typ. 
-2.5 +2.5 

NOR MODE 
"-·:; F7::t/ EVRfljf~(Max.) GvHP Max· GvL GvL GvL dB H.P.EVR:Max. V1N=-20d8V 

+7.2 +9.7 +12.2 LINEOUTiiJ 

'\.·:; 1''7::t/ EVRfljf~(Min.) GvHP Min· - GvL GvL dB H.P.EVER:Min. 
-67 -50 *2 

"-·:; F7::t/W:IJ~$ THDHP - 0.04 0.15 % NOR MODE, V1N=-20dBV, *1 

m'.iEQ)>d:H]!IJ ·INPUT SWITCH MODE: LINE, MANU 
• OUTPUT SWITCH MODE : HiFi, STEREO, MUTE 
• LINE EVR : Typ. ( -4dB.¢.l.) 

• H.P.EVR : Typ. (OdB .¢.\LINE OUT il*) 
• *1: B.W.=0.4-30kHz, *2: DIN AUDIO 

1658 naNrn 



VTR Jfl IC/ICs for VTR Applications 

Parameter Symbol Min. 

"- .. .1 F7:it/fi:*:l±l1lv-"'"Jv VomHP 5.0 

r..·:1 ~·7:it/i±l1:J?lli~1Hi VonHP -

REC/PB CONTROL (2BP) VTHPLC 1.25 
PLC ON/OFF THRESHOLD 

REC/PB THRESHOLD VTHR/P 2.B5 

LINE/SC/TU CONTROL (BOP) VTHL/SC 1.25 
LINE/SC THRESHOLD 

SC/TU THRESHOLD VTHSC/T 2.B5 

BIL/SAP CONTROL (?BP) VTHBIL 1.25 
BIL ON/OFF THRESHOLD 

BIL/SAP THRESHOLD VTHB/S 2.B5 

MANU/AUTO CONTROL (58P) VTHM/A 2.30 

HiFi/MIX/NOR CONTROL (33P) VTHH/M 1.10 
HiFi/MIX THRESHOLD 

MIX/NOR THRESHOLD VTHM/N 2.90 

R/L/ST/CONTROL (65P) VTHR/L 1.25 
R/L THRESHOLD 

L/ST THRESHOLD VTHL/ST 2.B5 

MUTE CONTROL (63P) VTHMUTE 1.40 

MUTE Dr. i±l1:J'il!:mt loMD 0.30 

MUTE Dr. I) - 'J 'il!:mt ILMD -

MODEM '!t~'E- F (LINE IN-FM REC OUT) 

LCH ~ 1' 1) l"~Ji::fB;j'itfi RoL 12.8 

RCH .. RoR 9.6 

<P.ll'Jli§ to w.Jf.l"Hr?t.:tl!l!!ll')l!!JE:O).:: t> 
LCH F/V ~JE:fll:l1i:iili RFVL 30.0 

RCH .. RFVR 30.0 

<J.:ll'Jj!j§ DEV. ililfltff? t.:tl!mlC')l!ljJE:O).:: t> 

LCH 'il!:~'il!:fE'!tiJJ AfoL -4.0 

RCH .. MoR -4.0 

LCH FM i±l1:J v/'\'Jv VoFML 390 

RCH .. VoFMR 400 

LC H '!£~ ~ 1' IJ I" 2/):~ID/ilili: f2L -

RCH .. f2R -

LCH '!£~~ 1' 1) I" 3/):~w.Jili: f3L -

RCH .. f3R -

f,jJE:O)f.i:''ilRIJ •INPUT SWITCH MODE: LINE, MANU 
• OUTPUT SWITCH MODE : HiFi, STEREO, MUTE 

Typ. Max. Unit 

6.7 - dBV 

-B1 -70 dBV 

µA 

mV 

1.75 2.25 v 

3.35 3.B5 v 
1.75 2.25 v 

3.35 3.85 v 
1.75 2.25 v 

3.35 3.B5 v 
2.80 3.40 v 

1.60 2.10 v 

3.40 3.90 v 
1.75 2.25 v 

3.35 3.B5 v 
1.90 2.40 v 

0.45 0.6B mA 

0.0 1.5 µA 

REC 'E- ~· f=1kHz 

17.0 21.2 kQ 

12.B 16.0 kQ 

40.0 50.0 kQ 

40.0 50.0 kQ 

1.0 4.0 kHz 

1.0 4.0 kHz 

445 500 mVpp 

455 510 mVpp 

-39 -30 dB 

-35 -2B dB 

-43 -30 dB 

-45 -30 dB 

RD Nm 

Conditions 

NOR MODE, THD=1%, *1 

NOR MODE, Rg=1kQ, *2 

VTHPLC Min. fiP.11' : REC 
VTHPLC Max. iiliP.1..t 
VrHR/P Min.fiJ:!T : REC PLC ON 
VTHR/P Max. fil-:Lt. : PB 

VrHL/SC Min. iiliP.11' : LINE 
VTHL/SC Max. iiliP.1..t 
Vrnsc/T Min.filiJ:.ff : SIMULCAST 
VTHSC/T Max. fiJ,:ll: : TUNER 

VTHBIL Min. filiJ:.11' : TUNER 
VTHBIL Max. iiliP.ll: 
VTHB/S Min. filiJ:.ff : BILINGUAL 
VTHB/S Max. filiJ:.ll: : SAP 
( 1!! I., NOR OUT:TU MODE Pi\') 

VTHM/A Min. fil-:!T: MANUAL 
VTHM/A Max. fil-:ll: : AUTO 

VTHH/M Min. iili.l:.11' : HiFi 
VTHH/M Max. iili.l:.ll: 
VTHM/N Min. filiP.lT : MIX 
VTHM/N Max. iiliP.ll: : NORMAL 

VTHR/L Min. iili.l:.11' : RIGHT 
VTHR/L Max. fili.l:.ll: 
VTHL/ST Min. filiJ:.11' : LEFT 
VTHL/ST Max. iilil-:ll: : STEREO 

VTHMUTE Min. iili.l:.11' : MUTE 
VTHMUTE Max. iili.l:.ll: : MUTE 

MUTE CTRL=5V 

MUTE CTRL=GND 

foL=1.30MHz 

foR=1.70MHz 

V1N=-16dBV 
FM REC OUT DEV=±50kHz 

VccM=5±0.3V 1'0) to '!ti!J 

foL = 1.30MHz 

foR=1.70MHz 

2iXmi~iltM:l*ilt.A~'J ~71.tt 

3iXmi~iltM:J:i$:ilt A~ 'J ~ 7 i.tt 

BA7703K1 
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VTR iO IC/ICs for VTR Applications 

• LINER EVA : Typ. ( -4d8f.\\} 

• H.P.EVR : Typ. (OdB i;\\ LINE OUT ~l\'l} 

• *1: B.W.=0.4-30kHz, *2: DIN AUDIO FILTER 

Parameter Symbol Min. Typ. Max. Unit Conditions 

MODEM ~~'E- i.: (FM PB IN - DEMOD OUT) PB 'E- i.: foL =1.30MHz, V1N=91dB11 
foR=1.70MHz, V1N=91dB11 

LCH ~U.lil v-"'Jv VoDL -16.5 -15.5 -14.5 dBV FM±50kHz DEV., f=1kHz 

RCH ,. 
VoDR -16.5 -15.5 -14.5 dBV 

LCHfl~~$ THDDL - 0.25 0.50 % ,. , 1=1kHz 

RCH ,. THDDR - 0.25 0.50 % *1 

LCH ~~/ 1 .A'v""Jv VNODL - -78 -68 dBV ml:~. *2 

RCH ,. 
VNODR - -75 -68 dBV 

LCH AM :IJIJEEJ:I: AMRL - -75 -66 dBV AM30%i'.~, f=1kHz 

RCH ,. AMRR - -73 -66 dBV *2 

EIC.il:jij LINE IN- FM REC OUT( REC)-+ FM PB IN - LINE OUT( PB) 

LCH 71 /WtJUMv-"'Jvil VRPL - 0.0 1.0 dB (REC 'E- t:t:""() 

RCH ,. VRPR - 0.0 1.0 dB 
V1N=-16dBV(LINE IN) 
(PB 'E- t:t:""() 
DEV=±50kHz(FM PB IN)l:s 
It 9 LINE OUT(!) v-"'Jvil Ro, 
RFv (J)~f!:l.ffJ: ~ n ""(~ '9 Z. Co 

Ellh FM ~tl:lllilil!/DO ~tl:lllill!3 FM DET IN f=1.30MHz 

FM~tl:lv-"'11- VDFM 70.0 72.5 75.0 dBµ .A tJ ilU.U: J; IJ FM t fJ: 9 .A tJ 
l.;.l'(Jt-

--
FM ~l:i:l I:: .A 7 1) :/.A liVDFM 1.8 2.8 4.4 dB FM -+ FM, FM -+ FM .A."fJ v-"' JL-

& 

DO ~l:i:l v-"'Jv VDDO VDFM VDFM VDFM dB J,.:1JiJJ!~t:J; I) DO t fJ:{>J,.tJ 
-7.1 -4.1 -1.1 v".'" FM ~w v""J"~?l 

DO ~l:i:l I:: .A 7 1) :/.A liVDDO - 1.6 - dB 

I/.l'(D-:ftJ:l:IJ 1..--"'.JL-1 VENV1 3.52 3.92 4.32 v V1N=91 dB ll , RL =47k Q 

I/.l'(CJ-:ftJ:l:IJ l;.l'(Jl-2 VENV2 - 2.45 - v V1N=80.5dB ll, RL =47kQ 

I /-"Cl -:1 OFF v"·;i, VENVO - 0.0 0.2 v V1N=91 dB ll , FNORM 'E - t: 

1\-f v""JL-l:±ltJ'CEE VAHPH 3.80 4.31 - v RL=50k0 

D- v-"'Jvl:i:ltJ'iltEE VAHPL - 0.69 1.20 v RL =50kQ 

.A tJ .A v "J :/ =i '" t:tEE VTHAHP 1.80 2.40 3.00 v 
~~~rai TdAHP 4.0 5.0 6.0 ms 

;J<-11-i.:~m~flll TdH - - 0.50 ll s AHP li~IJ•;:, HOLD lll:JYf!:!; l'(J) 
~rai 

;J<-11- i.:~rai liTH 6.7 8.0 9.3 ll s 

fii:iEO)f.i:~'~IJ •INPUT SWITCH MODE: LINE, MANU 
• OUTPUT SWITCH MODE : HiFi, STEREO, MUTE 
• LINE EVA : Typ. (-4dBJ;\\) 

• H.P.EVR: Typ. (OdB i;\\ LINE OUT ~l\'l) 

• * 1 : B.W.=0.4-30kHz, * 2 : DIN AUDIO 

1660 RDNm 
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:I 
II z a 

..... 
c:n c:n ..... 

I 
I 

I 

MUTE CTRL E63. 
NORM IN <>---

Q1k 

R/L/ST CTRL 

LINE OUT R .,___ 

MIX OUT 
LINE OUT L 

HP OUT R 

HP OUT L 

VCCP 9V 

a55k 

NORM OUT 

U'C/~~,"" ~ ' I '. FP4.' . 

~~ :z : : I 1 :~2µ 
LINE IN R , .. ,,,,,, 

LINE IN L '"""· ooo•. 

EVR CONTROL 

18k 

MANU/AUTO 
CTRL E5B 

1 k 

UNIT: C[F] 
R[O] 

L[H] 

HliJ~JjDjjilji"I--'. '-1!.-"1- .. dH:D-i< 

100µ* ~0.01µ l 

FM IN(R) 
foR - 1-700 MHz 

HEAD SW. PULSE 

AUDIO HEAD SW. 
PULSE OUT 

HiFi/MIX/NOR 
CTRL E33 

ENVE OUT 
'P 

VCCM 5V 
FM DET IN 
REC/PB CTRL 
E2B 

FMIN(L) 
foL-1.300MHz 

--------,- FM OUT ( L) 

lOOµ:q:z-+ ~0.01µ 

1 OOOp"""- ..._§ 
;J; ;J;- ls19·' t820 

PNR ~'[,~PNR MODEM1 ~k MODEM OUT[L) IN[L) IN(L) LPF OUT(L) 
lOk lk tk 10k 

• 
l!li1 
M 
Jal 
~ 
~ 

·"-
~ 
!!I. 
0 
0 
:J c. g. 
:J 
Ill 
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-t 
::0 
as -0 
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0 
tll -0 ... 
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-t 
::0 

.~ 

I 
I 
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tll 
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VTR Jf.I IC/ICs for VTR Applications 

•.fllml!HI! 
(1) mum~ 

BA7703K1 i.t, T~cm!tlE~ 17-·:.i7'i:$~ll.,l"L':l:To 

No. :fr:i •y 'J :g :3: ~ tll! 1m 
1 /(17''7. /(·y7}' • VccP/2 BIAS 

EVR REF • 7" / 7 *' ·;; 1'1iill!§ (ANTI-POP) 

• EVR JIHiiUl:li\ (EVR REF) 

2 J-.tJ-:7.1·;;7-t.> • LINE/SC(-tt1"Jv'\'--t.>'7. I-) /TUNER 7.1 ·;;7-t.> 

• BIL(/{1IJ/75Jv )/SAP 7. 1·;;7-t.> 

3 PNR /Cl -I? "J -tt • 71 /;f, IJ rJ .L.(LINE EVR) • ALC 

• PNR /Cl-I? ·;;-tt(MOA, CCA, WTNG, DET) 

• 00'.iE:I/77'Y7./71 I/77' YA 

( EMPH/DEEMPH) 

• 7. 1 ·;; 7 / 'f / 1 7.'ffii:?tM.iEliilli§ 

4 :±ltJ-:7.1 ·y7-t.> ·71/7"//:12dB 

• "·;; F7 :>I"/ i-:·711(-ffl'il!:'T-;f- IJ rJ J.,. 

(H.P.EVR) 

·RF :J//(-9ffl~ 'J-tt7"/1' 

• R/L/ST 7. 1 ·y 7 -\' 

• HiFi/MIX/NOR 7. 1 ·y 7-\' 

• ~ .:i - I- Tr. F71 J( 

· 'E- F~~ffl F71 t((HiFi/HiFi) 

5 l!t:fi~ • FM~Niil!lliill!A 

• ~ilil FM ~~iJ.ll~!!Ji7 1 Jv 9 

• ~\!t:~'J ~ ·;; 9(AUDIO LIM) 

• l::"-'J v«Jv::i:..-1'v7.liilli§(PLC) 

• :pj:j:_ FM IJ ~ ·;; 9(FM LIM) 

6 FM ~:±l ·D.O.~:±lliill!A (D.0.DET) 

::i:..- i-c:i-;v • §IJJ FM ~:±Jlii]J!A (FM DET) 

• I/''\'0-/~:±Jlii]lffl (ENVE) 

• *-Jv FttJv-:7.V'I*v-9 

• ::t-71 ::f"- ·y i-:·ttJv-:7. Y7 9 

1662 RD Nm 
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~'T-ii'.JS- ~ lii 

74,76 Vccp9V: 73P 

GND:15,50P 

1,2,4,6 Vccp9V:73P 

77-80 GND:15,50P 

3,5 Vccp9V:73P 

7-19 GND:15,50P 

46-60 

61-73 Vccp9V:73P 

75 GND:15,50P 

20-26 VccM5V:23,42P 

39-45 GND:25,40P 

15,50P 

27-38 VccM5V:27P 

GND:38P 



VTR >ti IC/ICs for VTR Applications 

LINE IN 

r-
1 ,............._....__..., 
1 INPUT 
: SWITCHER 
I 
I 
I 
I 

TUNER 

BA7767AS 

NORMAL 
AUDIO 

RF 
CONY. 

f __ -- ---- - ----- --- - -- --- - --- - - - - - - --. 
I 

BA7703K1 I 

OUTPUT 
1--+---_, SWITCHER 

RF 
MIX AMP 

LINE 
AMP 

I 
I 
I 

t---+-o LINE OUT 

'--~---' 

I 
I 
I 
I 
I 
I 
I 

R H.P.EVR t---;--<>-JJi;;>--H.P.OUT 

IMOOEl ! -~ 
~ 

1 INO. 

I 
ENVE OUT 

HSW PULSE IN 

L ________ ----------

ANOTHER 
CH. 

REC 
I AMP I 
I I 

L ___ B_A!!~~~~!?.'!~F§-_ - - _j 

RDNrn 

BA7703K1 
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...... 
Q) 
Q) 
~ 

ii z a 

MUTECTRL1>--~~~~~~~~~-, 

NORM IN 

R/L/ST CTRL 

LINE OUT R 

MIX OUT 
LINE OUT L 

HPOUTR~·· + E 
1k ioo 

HPOUTL~ 

VCCP 9V 

HiFi DET OUT I 

NORM OUT· 

BIL/SAP CTRL 

LINE/SC/TU CTRL 

LINELEV. 
VR. 

30k 

TU IN H 

TU IN L 

LINE IN R 

LINE IN L 
39k WTNG NR-EMPH 

18k 

EMPH HOLD PB/REC ID adj. 
LEV.adj. 

RRU 

HEAD SW. PULSE 

AUDIO HEAD SW. 
PULSE OUT 

HiFi/MIX/NOR 
CTRL 

ENVE OUT 

VCCM 5V 

REC/PB CTRL 

FM PB IN 

FM REC OUT 

• 
~ 
all 
~ 

"' l> 
'C 
'2. 
(')' 
!!. s· 
::s 
m 
>C 
I» 
3 
'C 
iD 

< 
-I 
lJ 
::m -0 

" 0 
0 -0 ... 
< 
-I 
lJ 
)> 

I "C 
'E. 

I 
I 
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I» -cs· 
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0 
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VTR ffl IC/ICs for VTR Applications 

INPUT SW 

LINE IN 
TUNER IN 

SAP IN 

BA7703K1 

22,43 
---------,FM 

1REC.OUT 
1 24,41 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PNR MOD\ 
NORMAL 

OUT -wl""No ____ --- - - - - - - -- --- -- - -- ----- --- --' 

FMIN 

A TI ACK 
RECOVER 

~---------------~ I I 

'---~>-! : LINE OUT 
67,69 

OUTPUT SW 

naHm 1665 
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VTR .ff.I IC/ICs for VTR Applications 

(3) f//'\;Jl,,1/-f7'/f7.b. 

RECORDING MODE 

I-. 
:::> I-0 :::> I-
~~ 0 :::> ?; 
_J ?; w q 

w Q~ 
z a. 

z :J I 
:J Cl w 

' :::> Cl 10.0 
<t~ 

0 -- -11fo-----~-
-16.0 -20.0 

· -15.5 -rn.o 

> -20.0 m ::s 
_J -50 ----- - -w 
> w 
_J 

/ 
-90.0 

-100 
/ 

;·I I 
LINE EVR LPF PNR ATT EMPH AUDIO LINE 

( -4dB) (ENO) (-5dB) LIM AMP EVR 

e lb'Jillilliilf-.:&V"'E- F~jf

( 1) $1Jfftl1Yili-T 

:t1Jfftllffll::.X1:~T 7 Yili-T~fllfi:~. n '*To 
(1) REC/PB ::J / t- l:::t - JI,, (REC/PB CTRL 28PIN) 

~cU/¥J:1:.0H:- l''W:ffH t.., t To 

REC L 

REC (PLC:ON) M 

PB H 

2) }JFf:-l''::J/t-IJ-Ji,, 

-8.0 

<]) LINE/SC/TUNER ::J / t- l:::t - Ji,, (LINE/SC/TU 

CTRL 80PIN) 

)..1J A 1 "J 7 i' LINE/SC/TU O)~:tR ~ f-j-1,' t To 

.A. 1J .A 1 ·:.i 7- ·d:ll 1:J 
'E- ~· llilJOOfa~ 

HiFi L HiFi R NORM OUT 

LINE L LINE L LINER LINE L+R 

SC M LINE L LINER TUNER L+R 

TUNER H TUNER L TUNER R TUNER L+R 

ii 1 : NORM OUT l;t TUNER itttR~ BIL/SAP CTRLif11S'c i! ti :I: To 

~ BILINGUAL/SAP ::J / t- IJ - JI,, (BIL/SAP/CTRL 

78PIN) 

)..1J;;.1 ·:;'Ti' BIL/SAP(NORM OUT)O)~;tR~f-j-1,'t 

To 

'E- I" ftlJUIJf~~ .I-? Jv:±l1J 

OFF L TUNER L+R 

BIL M TUNER L 

SAP H SAP 

ii 1 : .J -< Jvtl:\:IJ TUNER illtR~ (LINE/SC/TU OTRL:SC or TU) 

':ibf'F t, :I: To 

PLAY BACK MODE 

1-
:::i 
0 

~ 
w 
Cl 

o L ______ ---=-io.o=-io.5=-10:5 
-15.5 -15.5 

BA7703K1 

~ 
0 
w z 
:J 
110.0 

a 
0, 
I 

' 
_J -50 
w 
> w 
_J 

-100 

-- ----------------

H.P. 
EVR 

3) MANUAL/AUTO ::J / t- l:::t - JI,, (MANU/AUTO 

CTRL 58PIN) 

71 / )..1J vl'\'Ji,,w.J~O).f.jb (LINE EVR), §jjj (ALC) 

O)~fRH'f1,'tT 0 

MANUAL L 

AUTO H 

ii 1 :l;J.JltJ1A'lfr.iat~Q~,g.1:,;1:, :::i:.-~D-Jvfl§:~,:~:if:llHt 

fd!"( ( fi'. i! ''o 

4) tl:l 1J-'E - (" ::J ;.., t- Q - JI,, 

(j) HiFi/MIX/NORMAL ::J / t- l:::t -Ji,, (HiFi/MIX/NOR 

CTRL 33PIN) 

tl:l 1J;;. 1 ·:; 7 i' HiFi/MIX/NOR O)~:tR ~ f-j-1,' t'T" 

~ RIGHT/LEFT/STEREO ::J / t- l:::t - JI,, (R/L/ST 

CTRL 65PIN) 

tl:l 1J;;. 1 ·:; 7 i' RIGHT /LEFT /STEREO O)~:tR ~ rr 
1,':l:To 

ftl]fiilif~~ ::t-7'1::t:±l1:J 
'E- ~· 

33PIN 65PIN LINE(H.P.)L LINE(H.P.)R 

HiFi-R L L HiFi R HiFi R 

HiFi-L L M HiFi L HiFi L 

Hi Fi-ST L H HiFi L HiFi R 

MIX-R M L HiFi R+NOR HiFi R+NOR 

MIX-L M M HiFi L+NOR HiFi L+NOR 

MIX-ST M H HiFi L+NOR HiFi R+NOR 

NOR H L NOR NOR 

NOR H M NOR NOR 

NOR H H NOR NOR 

ii 1 : MIX OUT': U, LINE OUT Lt LINE OUT R If MIX i! tl.tl:l:IJ i! 
ti.:l:To 

1666 ftDNm 



VTR J@ IC/ICs for VTR Applications 

@ MUTE :::J;.... I- Cl-Jll (MUTE CTRL 63PIN) 

71/7'/7', ~?iJ-7'/7', A.·:11'7;iJ-/ EVR ~Wll: 

[.,~To 

'E - r mtHlllf~~ 

MUTE L 

MUTE H 

it 1 : fs-IS-il. .i-7-< :.-1" l:ll'J~1:::, :::. .i-7-< :.-1" Tr. !ll 1'71 :f•llll 
lftll:1J~fl.:l:To t.;::15, il..i-71'/1"Tr.~1'71:f'lllll!~, IC 

•il~l:~l!llQ'tt.;: < IJJf');l,:l:'to 
2: jlj'.!jo (PB) 'E-1'<1.>il. .i-71' :.-1"~1:::~, I/A(D-::ftfl:1Jlf 

W:J.1:(,:j;'f"o 
3: 'llilt:!l:A • lil.llJl~o:>tlihil. .i-71 :.-1"111!ftH:~ilo ~tfflil. .i- ~ 

l:fjf)ll [,'( < f.:' ~ ~ 'o 

BA7703K1 

(2) '!:- l'~ff-

'E- 1'1 /71 Jr-? (HiFi DET OUT) 

'E- r 1;.;'T1'r-~ 

REC ~ n 
FM A.1J;ff ~ :tr 

PB FM .A1JM\ (FNOR) ill! n 
FM J..'hllll (MUTE) ~ n 

RDHRI '1667 
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VTR J:ll IC/ICs for VTR Applications 

1668 

28 

40k 

REC/PB CTRL 

~------VccP 

36k 

34k 

36k 
.__ ___ _.,___+-GND 

BIL/SAP CTRL 

VccM 78 

16k 

17k 

HiFi/MIX/NOR CTRL 

MUTE CTRL 

40k 

66 

20k 

LINE/SC/TU CTRL 

80 

50k 

VccM 

MANU/AUTO CTRL 

58 

40k 

4V, (2.!iV) 

R/L/ST CTRL 

VccM 6!i 

ftDHrn 

BA7703K1 



VTR }! IC/ICs for VTR Applications BA7056LS/BA7058LS 

BA7056LS 
BA7058LS 

Hi-Fi '.t-7-'-< '.t Jf.IW1.JA 1' ·:; 7-1'
Hi-Fi Audio Output Switcher 

BA7056LS/BA7058LS!;:t:, VTR Hi-Fi;t- 7 1 ;t jijC1) l±l:t.J 

A 1·:;7-11 t (..,Tm!~ l..,f.:ICC'"t 0 

L, R, NORMALQ)~f~·~f~;< /11 IJ"jj~C1)~- l'W 

mi :::i;.... t- r:J-Jl-l::J:? T~:tR 1..,ili:t.J"t .Q tli!il~~I::, ~

l'~]f-C1)1/V''r-11ffl1"71J'(ffONI..,, ~- l'l::*n 

ttT1/V''r-11t•fi~tt.Q~tWC'~*"t· 

71/7'/:1t~·:; l"*/7'/:1f.:ttt.-ftt.2ch~~

(..,, ~·:; "*/7'/:11;:1:~11Jfjg:t.Jtf~l.'C1)1"~1l~·:; "* 

/f 1"71/C"~*To 

~ .:i - t- ::J;.... t- Cl - Ms~!:: J:? TIC~$ 1" ~ .:i - t- f 

tJ> tt .Qt li!iJH\¥1::, ~ !; t::57~$1" ~ .:i - t- f tJ> tt .Qt.: /1)0) 

~.:i- t- 1'71J~l§li&fON~tt*"t 0 

STEREO~~ (LEFT,RIGHTfg~) t NORMAL~~ t f 

~·:;?A(.., Tili:t.J"t.Q Mlxtlfm, ~:iE:~ ti. l\.'.Q ~- l"t:: 

ml1~~ Oiffi!J~t::.1-v JI-~- l'L::"t.Q .1-v JI-~- 1"11 

$t;.flfiH1~il l..,ll.'*TC1)1", -t? ·:; t-0)~~~71-7--11 

t::M~"t.Q~ tWC'~ *"t • 

~ 

BA7056LS/BA7058LS is IC developed as the output 
switcher for VTR and Hi-Fi audio. . ~-
1) L, R, NORMALfg~f~;< /11 'Jn~O)~- !'Wm 

i :::i;.... t- r:J-Jl-fs~t::J:? T~:tR (.,:±i:t.J "t .Q. 

2) ~- l"~]f-fflO) 1"711~l§li&~il ( 4 l§li&l 0 

~~71"*;....fall1'71'11"~.Q~7l"*/7'/:1~il. 

4) ~$~ .:i - t-.flfm f~il (..,, ~? t::91-$ ~ .:i - t-Q)f.: 

llJC1) 1'71 '~~T-HHi. 

5) .1-v JI-~- 1"11$t;.flfjg, MIXllfigf;f ~ 0 

6) t»ON, OFFH\¥, ~ - l'WmiH\¥0) .11 A'tf;Jl:~t::1J' 

~l.'o 

• Features 

1) L, Rand NORMAL signals are selected and output by 
the momentary mode select control signal. 

2) Mode displaying driver circuit is built in (4 circuits). 
3) Headphone amplifier, directly driving the headphone, 

is built in. 
4) Inner mute function is built in, together with the driver 

terminal for external mute. 
5) With normal mode priority function and MIX function. 
6) Very small mode changing noise during power ON or 

OFF. 

• 91-~-t">i!m/Dimensions (Unit : mm) 

•JDJt 
VTR, ;f-7'1 ;f7'/:1 

•Applications 

VTRs, audio amplifiers 

RDHfR 

01.0 

0.3 

u 
2.54±0.25 
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VTR JJ) IC/ICs for VTR Applications BA7056LS/BA7058LS 

• 1!~1'19*'f.t/Electrical Characteristics (Unless otherwise noted, Ta=25t, VCC=12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

lbi'F~EEIBml Vee 7 12 13 v -

AAi~~Pi¥~illf la 11.1 15.8 24.5 mA 
•J "lz·:; 1-'E- F, AAl±l 1JP;j 
LED°iiillfil* < 

71 './:J.1 ·:; 'f i'7'// flEEflJl~ GvL 12.5 14.0 15.5 dB 
AUDIO IN-LINE OUT 

I= 1 kHz, V 1N=-22dBV 

71 /.A1 ·:;'fi'7'// ~$ THO L 0.01 0.2 % 
1=1 kHz, V 1N=-22dBV -
BW = 400Hz -30kHz 

71/.A1·:;'fi'7'// ~$ THO L (MIX) O.Q15 0.2 % 
1=1kHz, V1N=-16dBV 

-
BW=400Hz-30kHz 

71 /.A1 ·:;'fi'7'// ft*W:!Jv""Jv VoML 2.8 3.6 Vrms 
1=1kHz, THD=1% 

-
BW = 400 Hz-30kHz 

71/.A1·:;'fi'7'// l±l:h~fl•ft VNOL - -98 -88 dBV Rg=1kQ, DIN AUDIO FILTER 

71/.A1·:;'fi'7'// 71JA ~-7vl'\Jv Ch -80 -55 dBV 
1=1kHz,V1N=-14dBV 

-
BW =400Hz-30kHz 

71 /.A1 ·:;'fi'7'// ~ i-71 :.-?vl'\Jv CTML -80 -55 dBV 
1=1kHz, V1N=-14dBV -
BW=400Hz-30kHz 

~.:z.- I- F71J~lfl:htillf I MU 100 180 - µA MUTE CONTROL: 5V 

BA7056LS GvE 22.5 24.0 25.5 dB 1=1 kHz, V 1N=-22dBV 

"-·:; F;t-/7'// AUDIO IN-HEADPHONE OUT 
~EEflJl~ BA7058LS GvE *2 8.5 10 11.5 dB 1=1 kHz, V 1N=-22dBV 

BW =400Hz -30kHz 

AUDIO IN-HEADPHONE OUT 

"-'"/ l'';!</7'// ~$ THOE - 0.044 0.2 % 
(BA7058LSQ.J h) 

1=1 kHz, V 1N=-22dBV 

BW=400Hz-30kHz 

"-'"J F;t-/7'// ~*l±l:h vA;"Jv VoME 2.8 3.6 Vrms 
1=1kHz, THD=1% 

-
BW = 400Hz -30kHz 

"-'"/ l'";J</y// 
BA7056LS VoE (VA) -10 

112 v R l±l:h vA;"Jv 
-6 -3 dBV I= 1 kHz, V 1N=-24dBV 

"-7F;t-/7'//100Q~·l±l:hRlb ATTE (AL) - -0.2 -1.5 dB I= 1 kHz, V 1N=-22dBV 

"-·:; F;J</7//1000~·~$ THOE (AL) - O.Q78 0.2 % 
1=1 kHz, V 1N=-22dBV 

BW = 400Hz -30kHz 

1 /~'r--7- ONtEE VIND (ON) - 0.1 0.4 v I 1ND (ON)=10mA 

1 /~'r--7- OFF 1J-'7~illf I IND (OFF) - 0 20 µA -

71/.A1 ·:; 'f i'Y // kf·yf/1J1:t. VsNOL - 5 - mV~p -

"-·:; F;J</J7// .A1·:;'f/'f,/1.A' VsNOH - 15 60 mV~p *1 

*1 "" l'";J;/J'/:1W:t.Jl;t, 71/J'/:1W:t.J~10dB:ttl!WiiJ.,foili:t.Jtt.i:-,Z:t:PJ, ;<;-(·yr/'//-(;n~-:>-'Zl;t, """J l'";J;/ili;l:H~ZilltiE:J.,z,,:1:9, 

*2 GvE =Total Gain (AUDIO IN-HEADPHONE OUT)-G VE (AUDIO IN-LINE OUT) 

1670 RDNIR 



VTR m IC/ICs for VTR Applications 

• '7'CI ·;1?11'17"?7.t../Block Diagram 

BA7056LS 

HEAD PHONE 3 
LEVEL A-Ch. 

HEAD PHONE 5 
OUT A-Ch. 

HEAD PHONE 
OUT 8-Ch. 

HEAD PHONE 
LEVEL 8-Ch. 

LEFT 
INDICATOR 21 

NORMAL 
INDICATOR 23 

2 MUTE DRIVE 
A-Ch. 

4 LINE OUT 
A-Ch. 

14 AUDIO IN 
LEFT 

16 AUDIO IN 
NORMAL 

, ,, ,18 A~~~J~L 

r-_._....._........_.._,.,_~~STEREO 
INDICATOR 

RIGHT 
2 INDICATOR 

NORMAL 
CONTROL 

• ~#ttl§li&~/External Circuit 

BA7056LS 

u.. 
+ .z. 

_.J 
<( 
:::;: 
0:: 
0 z ';) 

" ... 
0 

-' 1-- w £'. <( 1-- a: a: :;; I u.. WO 0 
a: Cl 0 w 1--1--
~ Cr' _.J U) <( ::J 

0 <( 

0 
~ 

';) ~ 

BA7058LS 

_.J 
0 
0:: 
1--z 
0 
0 
x 
~ 

0 0 
0 0 
::l ::J 
<( <( 

RDNfR 

MUTE CONTROL 

HEAD PHONE 
IN A-Ch. 

HEAD PHONE 5 
OUT A-Ch. 

HEAD PHONE 
OUT 8-Ch. 7 

HEAD PHONE 
IN 8-Ch. 9 

LEFT 
INDICATOR 21 

NORMAL 
INDICATOR 2 

"' "' 

w 
z 
0 
I 

.c' 
0 

CD 
1--
::J 
0 
w 
z 
:J 

BA7056LS/BA7058LS 

LOGIC 

w z 
0 
I.c' a. 0 

o<t 

.c' 
0 

<( 

1-- a 
::J "" 0 " ... 
w z 
:J 

u> 
>~ 

14 AUDIO IN 
LEFT 

1 AUDIO IN 
RIGHT 

18 A~g~~l~ 
STEREO 
INDICATOR 

RIGHT 
INDICATOR 

NORMAL 
CONTROL 

> 
"' 
J 

w 
1--
::J 
:::;: 
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NORMAL 
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Vee 

12V 

NORMAL 

RIGHT 

LEFT 
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INDICATOR 

AUDIO IN. NORMAL 3.3µF 

33µF 

68!l HEAD PHONE 
OUT B ch. 

~r: 

VCTRL 5V 
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> .... 
0 
C,11 
00 
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"' I~ 0 

" ~ -0 ... 
< .... 
:D 

~ 
"2. g' -c;· 

::::s 
tn 

m 
~ 
0 

~ 
r 
tJ) .... 
m 
> ....., 
0 
Cl'I 
Cl) 
r 
tJ) 



VTRJJ.I IC/ICs for VTR Applications BA771 OS/BA7711 S 

BA7710S/BA7711S HiFi ;;t-7-' -1 ;;t FM ~m~ 
HiFi Audio FM Modem 

BA7710S, BA7711S!i, VHS-HiFi;t-71 ;tOH:7A ~ 

~7At~T~~~n~~~2~~-~"t. 

~)J.ll:Jc'.fMU.VlliiJM, ;t-71 ;ti;~ ·;;9, i''Cl ·;; 7'7"'7 t

~:±lliill!3, *-}(... f"liiJl!3{i:'ctJ>SmP.JG~nT.SIJ, VHS

H~;t-71;t~~~{i:'R/~~liill!3f17~7'~mP.JG~ 

~ ;l;"t. 
~ 6 '.:BA7720S (I::.-?/ 1 ~"I)~?~ 3 / ~ ~ 7A) t 

~Jl..g.;hi!?>;: t ~ 2chO)HiFi;t-71;t~~7At.fjGP.JG~ 

~ ;l;"t. 
BA7710StBA7711SO)ffi.W.1i':Ui, REC/PB:J/ t-i::J-Jf... 

O)H/L~-f*~. BA7710S!iREC: L, BA7711S,;J:REC: 

H~"t. 

The BA771 OS and BA7711 S are IC developed as the 
modem systems for the VHS-HiFi audio, containing 2 
channels. 
It consists of a freqvency modem circuit, audio limitter, 
drop-out detecting circuit, hold circuit, etc., allowing to 
configure a modem circuit required for the VHS-HiFi 
.lUdio in 1 chip. 

·~:lit 
1 ) VHS-HiFi;t- 71 ;t '.: 1Q,~{l'Rltll~* I 1 7 ·;; 7'i.: 

!tffl. 
2) ~Cljj/jij~~O) f -VR:fl~~1i!ifliJ-0)9H;:titgB~'.:T 

3) 9H;:titatl~!i':i.:Jcfill1J~ ~. ~ .:i IJ /? DIP30pin0)1M~ 

I~·;; 'r- ~i.:lfXil! ~ l ~' ?! o 

4) ;t-71 ;t IJ ~ ·;; 9 Ii v 7 t-? IJ ·;; 7'ft: ~. jij~~O) 

fJL;iJitJfiiJfjg. 

5) ~i!ii~J±!i5V!.: Ttif'fE. 

•JO~ 

VTR 

• 91-ff~\titl&l/Dimensions (Unit : mm) 

28+0.5 

130 -··' 161 

~ [[:~:::::::::~::i 
<") 1 15 

I . 

•Features 

1) The modem system, required for the VHS-HiFi au
dio, is integrated in 1 chip. 

2) f-V conversion characteristics, during recording/ 
replaying, are set in the same externally connected 
part. 

3) With a reduced number of externally connected 
parts, the LSI is housed in a small package of 
shrink DIP 30pin. 

4) The audio limitter is expansible during replay by 
means of software cripping. 

5) The operating voltage of power supply is SV. 

• Applications 

VTR 

RDNRI 1673 
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VTRJI IC/ICs for VTR Applications 

• "ja -:1 ? ~-< 7' .'/ 7 k/Block Diagram 

GND 

FMOUT:A 

FM IN:A 

VccA 

D. 0. DET CAPA 

D. 0. LEV. ADS. 

• :11Ht11Jfl:51i!i4:/Recommended Operating Conditions (Ta=25't) 

Parameter Min. Typ. Max. Unit 

4.8 5.0 5.2 v 

1674 ftDHtn 

BA771 OS/BA7711 S 

REC : L/PB : H (BA77101S), 
REC: H/PB: L(BA7711S) 

AUDIO OUT: B 

HOLD: B 

l'.IOLD IN: B 

AUDIO IN: B 

P/R SW OUT: B 

VcoCAPA: B 

VcoCAPA: B 

GND 

FM IN:B 

VccB 

MM 



VTRJ(I IC/ICs for VTR Applications 

• -~89Mtt/Eleclrical Characlerislics (Ta = 25"C) 

Parameter Symbol Min. 

lliliMll:illl (REC) loREC 13 

llil!3tm1 (PB) lope 19 

<REC 'E- I'> 

<t-7' 1' :;t 'J ~ ';I:>' J" :.-7'•11~ Gv -0.5 

<t-7'1'~~~771'/~~~v~~ VALS -9.0 

VCO f 0 
6.6 

~:iE:l'i:=li\:flAcH Ro• 

VCO f 0 8.9 
~'.IE=l!r;=lit{l BcH Roe 

Jlil;B!ll!l:1.fi18 Af. ±35 

FM ~ilil!~i$\* THO• -

FM ~D!RllHfv~Jv* VNOR -

FM t!:t:IJv~Jv VoFM 0.54 

<P.B'E-F> (AcH:FM IN:A-AUDIO OUT:A(1.7MHz)) 
BcH:FM IN:B-AUDIO OUT:B(1.3MHz) 

Ulillilt!:t:IJ v~Jv Vo• -1a3 

tli/IH:ll:IJ~i$\ THO• -

FM ili!Ul'iiv~Jv VNOP -

•7':1li.111 v ~ Jv VoMP -5.0 

.:\"-v7'7-vv:.-Y C.R. 600 

0·;1:7v/y LR. 600 

AM ¥1JJDt AMR -

i:o ·;17'7'? H~l±!v~Jv Voo -20 

l:::A71Jy:Aif/; AVoo 1.0 

AH /~Jv:Alji i'HP -

AH/~Jv:A. AV';IY3JvFv~Jv VTH AH 1.9 

Typ. 

19 

27 

0.0 

-7.8 

7.6 

10.1 

±44 

0.2 

-75 

0.60 

-16.4 

0.1 

-80 

0.0 

720 

720 

-79 

-15 

3.5 

7.0 

2.4 

* ilU:>Eliill!&I:: f.l-:>Eli;l:J: IJ BA7710S >a-lill'1:fF@tt..t.:1lUlliilllH·fY!lll 
* * 0.4 - 30kHz BPF fY!J!I 

naHrn 

Max. Unit 

26 mA 

35 mA 

+0.5 dB 

-6.6 dBV 

8.6 kO 

11.3 kO 

±53 kHz 

0.5 % 

-65 dBV 

0.65 v._. 

-14.5 dBV 

0.5 % 

-70 dBV 

- dBV 

- kHz 

- kHz 

-70 dBV 

-10 dB 

6.5 dB 

- µS 

3.0 v 

BA771OS/BA7711 S 

Conditions 

#!\Ui~~ 

#!!iii~~ 

AUDIO IN-P/RSW OUT 

v,.=-17dBV 

AUDIO IN-P/RSW OUT 

THO= 1 %iii\ 

FM OUT:A 
#li.A:IJ C=100pF f=1.700MHz 

FM OUT:B 

fi.A'fJ C=100pF f=1.300MHz 

Ach, Bch, AUDIO IN-FM OUT 

V,.= -17dBV 

Ach, Bch, AUDIO IN-FM OUT 

V,.=-17dBV 
(#i:5Jltfit!:t:IJ) 

Ach, Bch, FM . OUT 

DIN AUDIO (#i:;B!fit!:t:IJ) 

V1N 100mVP-P 
Devi= ± 50kHz(1kHz) 

V,.=100mV•-• 
Devi=±50kHz(1kHz) BW** 

V,.=100mV•-• DIN AUDIO 

v,.=100mV•-• BW** THD=1% 

V,.=100mV•-• 

v,.=100mV•-• 

V,.=100mV•-• 
AM30% DIN AUDIO 

v,.=1oomv._.=OdB 

-ooim~1i\\ 

-

-

1675 
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VTRJB IC/ICs for VTR Applications 

• JiO.lfifl.I/ Application Example 

FMOUT:Ao-~~~.,.-if--+-+-'..._.'ff'-+-W..~HH 

FM IN: A 

1676 

BA7710S/BA7711S 

LINE IN: B 

LINE OUT: B 

t--~~~~~~--+~~~~~~--oAH 

VR: RVG0707 7-1' 7(.L...7 ?) 

BPF1 : LJ25BP1. 7M01 -32 (./... 7 7) 
BPF2: LJ25BP1.3M02-32(.L...7?) 

LPF1, 2: 75B-122-074(A ~ ?') 

L:RC855?47(A~:$") 

t-ig. 1 

naHrn 

PULSE IN 

llE1 i'f~1JE;R:±2%C:±5% 
llE2 il!.tl~tt ± Oppm f-f~'i!: ± 5% 

llE3 •iitt::i :,.;":..--It 
.ljl.fft R: 0 



VTR JJ) IC/ICs for VTR Applications BA7720S/BA7721 S 

BA7720S 
BA7721S 

HiFi ;f-7-' 1' ;ft"-?/ 1~.' 1) /j'? ~ 3 / 

HiFi Audio Peak Noise Reductions 

BA7720S/BA7721S t;t, VHS-Hifi :t - 7 1 :t (!) PNR 

(~-?/1X~7?~3/) ~A~~tGT~H~n~ 

IC l', 2ch Mlitl'9 o 

PNR":1Cli! "J -if (MOA, WTNG, CCA), I/ 7 7" ~A 7' / 

/, ALC, J...tJy//, :::J/ "Cl-JL-!91~;/J>t:;i~J;X~n, 

ENC/DECW~ ;:{. f~-15-t.:: J; fJ, I/ :::i - t''1i\'tt, 7:::i - F 

1il'tt t ~m 1.., :i: -r o 

PNR/Cli!·;i-l:tt;t, I/:::J- Fn;Jt.::t;tJ...tJ1~.J5-f 2: 1 

t.::M~1±*'11 t.,, 7:::i - t''nift.:: t;t 1 : 2t.::M~iljl~1..,, ffi:~ 

m.J5-(f)~Nf*~~~~~tt~~tdl'8:1:9o :!:~~(!) 

~tu, ~~~RI~~-. ~~R~-l'~~~~. ?Cl 

A"-7~~~~~~~~1..,:1;9(!)"('J;ij~-~-~~m 

-15-tffi:m9~~ t1fl'8 :!:9o 

I/:::J- Fnif(f)J...:t.Jt;t, .A1.Jv«'JL-f-Y=..i7'JL-l'IDl'i!~9 

~ f;: tJ> (!) -;r =. .i 7' JL-U8Yilif- t, El jj)filll~ (ALC) U8(f) 

f;: tJ>(f) §jj)U8Yilif-(f) 2 .AtJ tf il1> 11, W~;:{. 1~-15-1.:: J: ~J ~ 

1R G:l:9o 

BA7720St BA7721S <l) ffi W R.i. t;t, ENC (REC) /DEC 

(PB)(!) :::i / "Cl -JL-(f)H/L~1~l'. BA7720St;tENC : L, 

BA7721 St;t ENC : H l' 9 0 

The BA7720S/BA7721S are ICs developed for the PNR 
(Peak Noise Reduction) system for VHS and Hifi audio, 
applicable to 2 ch. 
These ICs consist of a PNR processor (MOA, WTNG, 
CCA), emphasis amplifier, ALC, input amplifier and a 
control circuit encode and decode characteristics are 
realized by the ENC/DEC select, signal. 

-~~ 
1 J 2chpq~0 

2J3tJm.<T>9H-t1rnB&1.t.::J:11, I/:::i- Fl-T:::i- nil'tt 

f ~tJ> ~ (!) l', ;t;f 1J' ~9H>ttt~&!.R.i.~t.:: J: fJ :iEUi~ 

~1il'ttt~ml'8 ~o 

3 Jitt~$l', ~ 17 :::_ ·;i 7 v / ~;/Jf~~' (110dB (Typ.))0 

4) 7--\"' /.:Z,.JL-i! l~v- ~ 3 /;/J~·J;~' (100dB (Typ.) I/ 

:::i - F-.7:::i - Flo 

5) itt~$ (0.03% (Typ.)) l'~Jl~tt(f)'ff!hf;:ALC19l~pq 

~o 

6 J -;r =. .i 7' JL-U81EltiU8 (ALCJ <T> 2 .AtJ~fFmo 

• ~Hf~-f')i~/Dimensions (Unit : mm) 

7) ENC/DEC-=t:- Fl'3t!f:ll'8~LPFYilif-J7;J~o 

8) .!;l!-~ibli.X.t;t± 2 ~iblil'fse!f:ll' 8 ~~IOCo 

•Features 
1) Built-in 2 channels. 
2) Precise reverse characteristics can be realize only 

with a few amount of external parts. because the 
encode/decode characteristics are determined by 
the common external part. 

3) Low distortion rate and wide dynamic range of 110 
dB (Typ.). 

4) Excellent channel separation (100 dB Typ. encode 
-. decode). 

5) ALC circuit of low distortion rate (0.03% Typ.) and 
excellent temperature characteristics is built-in. 

6) With 2 inputs of manual recording/auto recording 
(ALC). 

7) Built-in LPF terminal commonly applicable in ENC 

/DEC modes. 
8) Configuration operable with single source or ± 2 

sources. 

• Applications 

VTR, Audio 

RD Nm 1677 
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VTR J:J) IC/ICs for VTR Applications BA7720S/BA7721 S 

• 7a ·y ?1' 17?'7.4AtV'~fttt1811&~/Block Diagram and External Circuit 

LINE IN 

ALO I 

BA7720S 

1---=-- DEC/ENC 
ENC : L/DEC : H 
BA7721S 

1678 

LINE OUT 

(10p) 
5.6k ~'VV-+--t-1 

LINE 
OUT 

Sa : AUTO/MANU Sw. Sm : MUTING Sw. Sd : DEC/ENC Sw 

RDNrn 

"H" "L" 

(10p) 

5.6k 

ENC : H/DEC : L 

EMPH.2 

WTNG 
24µs 

~ 

EMPH. 1 

240µs 

~ 



VTR .m IC/ICs for VTR Applications BA 7720$/BA 7721 S 

e tl~fr!l~'li/Electrical Characteristics (Unless Otherwise Noted, Ta= 25'C, Vee= 9V, f = 1kHz) 

Parametea 

!11.lfF"iil.±~lm 

IBlll&"iimt 

<ENC 't- I'> 

71" /:±J}J[.,A'..Jj, 

71" /:±l1.J:ll?:$ 

71" /:±l:tJ ALC v-"Jv 

71" /:±l:tJ ALC :ii?:$ 

71" /;ft;;l;::±l)J [.,A.JI..-

71"/:±l:tJ~~tt~ 

I/::J-l'l±J}J[.,A'..JI..-

I/::J-l'l±J1.J:Jl?:$ 

:::i::..-:ti.,;;i.~·11' 

I/::J- l'ift;;l;::±J}J[.,A'..Jj, 

I/::J- J'l±J}J~~tt'li!f 

I/::J-J'l±J}J 

?-;. /.:j<Jj,-iz;t[.,-:/ 3 / 

<DEC 't- I'> 

71"/:±J}J[.,A'..Jj, 

71" /:±l1.J:ll?:$ 

I'\';;!.Jt/ J'~•/1; 

71"/:ii;;l;::±l:tlv-"Jv 

71" /:±l:IJ~~tt~ 

71" /:±l:IJ 
7-1' /.:j<Jl..--iz;t[.,-:/ 3 / 

> 
CD :s 
8 

> 

--' w 
> w 
--' 
I-
:;;) 
0.. 
I-
:;;) 
0 

Symbol Min. Typ. Max. Unit 

Vee 4.8 9 13 v 

lo - 10.0 15.0 mA 

Vol -21.5 -20.5 -19.5 dBV 

THDL - 0.01 0.05 % 

Vo LA -21.0 19.5 -18.0 dBV 

THDLA - 0.03 0.1 % 

VoML -1.0 1.6 - dBV 

VNcL - -108 -100 dBV 

Voe -12.0 -10.5 -9.0 dBV 

THOE - 0.30 0.48 % 

CMP -11 -10 -g dB 

VoME -1.5 0.6 - dBV 

V•oE - -52 -47 dBV 

Sepe - -51 -45 dB 

Vol -21.7 -20.2 -18.7 dBV 

THDL - 0.11 0.35 % 

EXP -21.5 -20 -18.5 dB 

VoML +1.5 +4.5 - dBV 

VNOL - -112 -102 dBV 

SepL - -110 -BO dB 

0 

-10 

-20 

I I T 1 .T ~ 
ENCboE( 2p1n-->12p1n) ~ 

l41 pin-->31 pin~ ,/ V 
-30 

-40 

I/ / .LJ 
%" / lZ Vee=,_~ 

V'j ,/' j_ f= 1 ~nz I 

-50 

-60 

-70 

-80 

-90 

-100 

/ 7 

/'1 ltPE~E 
r--71-Ak'.~+---+---+--+-11-( lOpin--> 19pin )
/ .LJ 33pin-->24pin, _ 

1'---+---t---+--+-#-17 +--. l _l l 
-90-80-70-60-50-40-30-20-10 0 

INPUT LEVEL : v,.(dBV) 

RD Nm 

Conditions 

-

ENC, MUTE MANU 'E- F 

V,.=-30dBV(71" /J-1.J) 

BW = 0.4 - 30kHz 

V0 =-20dBV(71" /:±l:tJ) 

V1N=-15dBV(ALC J...1J) 

BW = 0.4-30kHz, V1N = -15dBV(ALC kfJ) 

BW = 0.4 - 30kHz 

THD=1%, RL =10k0 

Rg = 1kQ, DIN AUDIO 

v,.= -30dBV ( :71" / J...1J) 

BW = 0.4 - 30kHz 
V,.= -30dBV(71" / .A:tJ) 

V,.= -30dBV-->-50dBV ( 71" / J...1J 

BW = 0.4 - 30kHz 

THD=1%, RL=10k0 

Rg = 1kQ, DIN AUDIO 

L-R :±l:tJr.i;J§lt;1ut, DIN AUDIO 

V,.=-10dBV(71" ::..-.A:tJ) 

v,.=-20dBV(7'::J- l'.7'1.J) 

BW = 0.4 - 30kHz 

V0 =-20dBV(71" /:±l:tJ) 

v,.= -20dBV-->-30dBV(fJ- ~J..1.J) 

BW = 0.4 - 30kHz 

THD=1%, RL=10kO 

Rg = 1k0, DIN AUDIO 

L-R :±l1Jraiilt~J:~. DIN AUDIO 

V,.=-10dBV(7':::i- l'.A1.J) 

Fig.1 
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VTR Jf.J IC/ICs for VTR Applications BA 77305/BA 77315 

BA7730S 
BA7731S 

Hi Fi :;t-7 1' :;t A.l:itt.J A 1 ·;t 7- -V 

Input/Output Switcf'ler tor HiFi-Audios 

BA7730S, BA7731 S Ii, VTR- HiFi :t - 7 1 :t ffl .A l±l tJ :A 

1·:;7-tdC-CT o 

2 **1£ 5 .AtJ (71 //7 .:z.--J- (SAP)), 2 *** 4 :±ltJ 

(HiFi/ .I - ~ Jv) it"? .AtJSW t 2 **i 4 .AtJ (HiFi/ .I -

~Jv), 2**1f4:±l1:J (71//"-·:; I"*/) O)li:ltJSWti 

1 7 ·:;/ft[.,, :/ .:z. 1) /?DIP32pin,;::;!: td.>3: L.,t.: 0 

A.1:J:A 1·:;7-t'li, BIL/SAP/SCO)MJit'\'!' .I-~ Jv:A 7 v 
:fO)MJittiilliE""C9o 3:t.::±l1:J:A1·:;7-t'li, 'llH·;F'J .:z.

h#80)"-y l"$/ffl7/:1'\'!'7/7*y/~~i~-[., 

-r s•J-tz ·:; t-O)~~t..71-7-17-1;::, :'.J..'t.i:~':?HtitfIB~ 

-C~<.tJittfiiJlig-c9 0 

~ ~ 1;:: BA7730S/BA7731 Sl;J: BA7720S/BA7721 S ( 1::0 
- ? 

.11X~§?:/3/:/:A7Alttt~±O)~~~tMJit 

-c 8 * 90)-C, .Al±ltJ n ·:; :t •J //f-:::J /r/-ttO)f9. < 1f11111 

R*-C8, .g.'jt;lfJ:<i~~ttO)~~'HiFi:t-71:t*i, :'.J..' 

t..~ ':9~#itfIB~NM/£9 9;: t ·Jf-C 8 3:9 o 

BA7730StBA7731SO)flUi#.i.t;J:, -:::J / 1- IJ-Jv*O)H/L 

~-0)-fIB-C,tt•~~*?~<Rb~~~;t:tt~o 

The BA7730S, BA7731 S are 1/0 switcher I Cs for 
VTR-HiFi audio. 
1 chip of shrink DIP 32 pin contains the input switch of 
5 inputs in 2 systems (line/tuner (SAP)) and 4 output in 
2 systems (HiFi/normal) and the output switch of 4 in
puts in 2 systems {HiFi/normal) and 4 outputs in 2 sys
tems (line/headphone). 
The input switcher is applicable to BIL/SAP/SC and 
normal stereo. The output switcher contains a head
phone amplifier with electronic VR and an anti-pop cir
cuit, available for a diversity of set features with a mini
mum of externally connected part. 

• ~Hf~'.t)!~/Dimensions (Unit : mm) 
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VTR JD IC/ICs for VTR Applications 

-~~ 
1) HiFi-VTR.At±l:t.J;t-71 ;f ::Z.1"J'f-1'I1 7- "J :t1to 

2) *iii~ (9V, 12V) .&tf± 2 ~~ (±5V) MliORJlmo ~if';: 

2 ~~ f ftl\,\.Q Z. C ';: J: IJ, Atf:l:t.J • fJ ") :f IJ / ?-:J 

/7/-tt t Ii t Id:'. l"lll&l' ~ .Qo 

3) .A:t.J::Z. 1·;.i7-1' l;tBIL, SC, SAP"E- 1''9"\'.l':MliORJ 

4) .I --x Jl.-;t-71 ;t*l;t ::Z. 7 v ;tMJiORJfiEo 

5) "- '/ i''* / J7 / :fi*!i!lo ". '/ F;J'; /;j{ IJ .1 -J.,. lj:~f

{I:; iJ, DC~EE,:-C-:J / t- CJ -JI.-RJfiEo 

6) "E- i'"l;IJ~~PiTCI)~ 3 ·;.i? .11 ::Z.'b"~ t>bl)-C1"~1,'~ 

7) ~~~.A, ~mi I ~t±l iJ, 1~~ ~ .:i. - t-, DC~ .:i. -

t-l~~tt.QJ7/7-*~:t@ml*l~o 

8) 71/tl:l:t.JDC~.:i.-71/?'Hr?~.:i.-t-Tr F7 

1 ·i@ml*llllo 

9) "E- F-:J/ t-CJ-Jl.-l;t~::Z.-:J/J:IJ~*6RJfiE~2'fiililJ 

fjj}:$l 1 :f:f*fflo 
10) J\1 J7 :J..J\ ·;.i 7 y@mt:J: IJ? CJ ::Z. t- -?fifjg-f)'>~ t> 

bf)"( .ti!:~To 

11) £t&v1J7r/ t-Cl)g~~Yiiff~~o 

12) BA7720S (PNR, ALCl*!;il) t *.ll. .g- t> tt .Q Z. t ';:: J: I J, 

?v- FCl)~L'HiFi;t-71 ;ttmlOCo 

BA7730S/BA7731 S 

•Features 
1) HiFi-VTR 1/0 audio switch intergrated in 1 chip. 
2) Operable either by single source (9V, 12V) or ± 2 

sources (± 5V). Most of 1/0 coupling capacitors can 
be eliminated particularly by using the 2 sources. 

3) The input switcher is applicable to all BIL, SC and 
SAP modes. 

4) The normal audio system is applicable to stereo. 
5) Built-in headphone amplifier. The electronic head

phone VR allows the control with DC voltage. 
6) Extremely low shock noise occurs during mode 

selection. 
7) Built-in anti-pop circuit which detects power 

ON/OFF while activating the signal mute and DC 
mute. 

8) Built-in mute Tr drive circuit for the line output DC 
muting. 

9) Mode is controlled by a 2-value control type that is 
directly connectable to the system controller. 

10) Extremely high crosstalk performance is realized 
by a bias buffer circuit. 

11 ) The layout of terminals allows easy arrangement of 
PCB. 

12) High-grade HiFi audio is configured by combining 
with BA7720S (with built-in PNR, ALC). 

• Applications 

VTR, audio 
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VTR Jf.l IC/ICs for VTR Applications BA 7730$/BA 7731 S 

• ·fa'>' ?1£17?7.t../Block Diagram 

EXT: LIN SAP (BIL) CTRL 

EXT/TU CTRL HIFI: LOUT 

TU: LIN NORM: LOUT 

SAP(BIL) IN NORM: ROUT 

TU: R IN HIFI: ROUT 

SC CTRL BIAS 

EXT: R IN LOGIC REF 

ANTI POP SUB GND 

Vee ST/L/R CTRL(A) 

LINE: LOUT ST /L/R CTRL (B) 

MUTE DR OUT HIFI: LIN 

LINE: ROUT HIFl/NORM CTRL 

MUTE CTRL NORM: LIN 

HP:LOUT NORM: R IN 

HP:ROUT MIX CTRL 

HP EVR CTRL HIFI: R IN 

• ~MC:::k~*li/ Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

i!lilSii!IEE Vee 13 v 
rn!:l!H\i!Jc pd 1100* mW 

ihitiMiJUBl!ll Topr -10-65 "C 

i¥1.f)M.Jl~l!I Tstg -55-125 "C 

• :llM~lbfl:*:'f!i'/Recommended Operating Conditions (Ta=25t) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 7.0 12.5 v 
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VTR Jf.I IC/ICs for VTR Applications BA 77305/BA 7731 S 

• '!l~rt:l!li¥tt/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Vee= SV, f = 1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

8.5 12.5 18.5 mA 1!11i1~~1!1f. EVR CTRL=3Vcc/4 

tfEflj~ Gv1N -0.5 0 +0.5 dB v,. =-20dBV 

JF:$ THD1N 0.003 0.03 % 
V,.=-20dBV 

BW=0.4-30kHz 

:fi:;*;:t±l:IJ v'°'lv VomlN 4.0 8.3 - dBV 
R, =10k0, THD=1% 

BW = 0.4-30kHz 

t±l:IJ~'il!m~ VoNrN - -114 -104 dBV Rg = 1kQ, DIN AUDIO 

DIN AUDIO 
7o;i. ~-7v"'" CT,. - -96 -76 dBV 

v,.=OdBV 

A.:IJtitt R1n1N 55 80 110 k.O -

tfEflj~-1 GvouT1 12.5 14.0 15.5 dB MIX 'E- I' V,. =-20dBV 

tfEflj~-2 G VOUT2 6.5 8.0 9.5 dB MIX 'E-1' V,.=-20dBV 

JF:$-1 THDou11 - 0.016 0.07 % 
MIX 'E- I' V,. = -20dBV 

BW=0.4-30kHz 

lF:'*'-2 THDouT2 - 0.014 0.07 % 
MIX 'E- I' V,. = -20dBV 

BW = 0.4-30kHz 

:ft;*;: t±I :IJ v '°'lv VomOUT 4.0 8.2 - dBV 
R, =10k0, THD=1% 

BW=0.4-30kHz 

t±l:IJ~mm~ VaNour - -96.3 -85.0 dBV Rg = 1kQ, DIN AUDIO 

7t:1;i. ~-7v'°'lv CT our - -84.0 -64.0 dBV 
v,. = -10dBV, EVR CTRL=3Vcc/4, 

DIN AUDIO FILTER 

~ ::i.-71' /7'v'°'lv MT our - -91.0 -80.0 dBV V1N =- 10dBV, EVR CTRL = 3Vcc/ 

A.Mitt R1nOUT 23.0 30.0 45.0 kO DIN AUDIO 

<"-·;1 i:m:..-:r:..-7'> 

tfEflJ~ GvHP 13.3 16.3 19.3 dB 
Evo<TYo.>: (EVR CTRL= 3Vcc/4), 

V,. = -20dBV 

:fi:;*;:tfEflj~ GvHP<Max.> 19.0 22.0 25.0 dB 
Evo<Max.>: (EVR CTRL= Vcc/2), 

v,.=-20dBV 

~;*;:~Ji:• GvHP<Mrn.> - -61.0 -25.0 dB 
Evoc•1n.>: (EVR CTRL=Vccl. 
v,.=-20dBV 

JF:$ THDHP - 0.08 0.30 % EVRcrYo.> BW= 0.4-30kHz 

'.ft:;*;:t±l:IJv'°'Jv, VomHP 2.0 7.0 - dBV 
EVRcrYP.» BW=0.4-30kHz, 

THD=1% 

~fiijli!'.11.J ilGvHP - 0.5 2.0 dB RL = 10ooa;¥t 10kmi¥t0)~ 

;i. v ·;1 :-- 3 Jv I' v'°'lv VrHCTRL 1.8 2.8 3.8 v MUTE CTRL ~~< 

.A:IJ:l!ttt R1NCTRL 
- 40 - k.O MUTE CTRL ~~< 

~ ::i.-71 /7°Drt5J!t: IOMDR - 0.28 mA MUTE CTRL = 5V 

RDNRI 1683 

4 

v 
T 
R 
.Ell 

I 



VTR ffl IC/ICs for VTR Applications 

e ::i / I- a -Jlrl:- !"~ {BA7730S) 

J...1J"A1 ·:;'f--v 

:::i/ 1-CJ-Jv'E- ~· i±l 1J ~ Im 

TU/EXT SC SAP (BIL) HiFi OUT : L/R NORM OUT : L/R 

L L L TU: L/R TU: L/R 

H L L EXT: L/R EXT: L/R 

L H L EXT: L/R TU: L/R 

H H L EXT: L/R TU: L/R 

L L H TU: L/R SAP (TU: L) 

H L H EXT: L/R EXT: L/R 

L H H EXT: L/R SAP (TU: L) 

H H H EXT: L/R SAP (TU: L) 

ii: 1. SAP .A.:tJ~TU: L ).:tJ(;::~;ill!-( )P<Jl;J: SAP ::i;, ~ D-Jvll BIL ::i;, ~D-Jvl:: ;(i:{> 

2. SC ::i;, ~ D-Jv(;J: TU/EXT ::i;, ~ D-JvJ:: l)jl~ ~ti,{> 

::i;, ~D-Jv~O)jf~ SAP ::i;, ~D-Jvl;J: NORM tll:tJ= TU 0)1:: ~1;::lll!~~·Q 

::J/ t-CJ-Jv'E- F i±l 1J ~ li!l 

HiFi/NORM MIX ST/L/R AB LINE (HP) OUT : L LINE (HP) OUT : R 

L L LL HiFi: L HiFi: R 

H L LL NORM: L NORM:R 

L H LL HiFi : L+NORM : L HiFi : R+NORM : R 

H H LL HiFi : L+NORM : L HiFi: R+NORM: R 

L L LH HiFi: L HiFi: L 

H L LH NORM: L NORM: L 

L H LH HiFi : L+NORM : L HiFi : L+NORM : L 

H H LH HiFi : L+NORM : L HiFi : L+NORM : L 

L L HL HiFi: R HiFi: R 

H L HL NORM: R NORM:R 

L H HL HiFi : R+NORM : R HiFi : R+NORM : R 

H H HL HiFi : R+NORM : R HiFi : R+NORM : R 

L L HH HiFi: L HiFi: R 

H L HH NORM: L NORM: R 

L H HH HiFi: L+NORM : L HiFi : R+NORM : R 

H H HH HiFi: L+NORM : L HiFi : R+NORM : R 

ii: 1 . MUTE::i;, ~D-lv-H(:'(9A('(O)tJ:j:tJ~ll: 

2 . ST/L/R::i/ ~D-lvABJ...:tJl;l:, 7''77-1 :fH,7''77-1 :fL"''fnl'M<liDiiJ§~ 

1684 RDNIR 

BA 7730S/BA 7731 S 

'E- F:8'11i 

ST-HiFi 

ST-NORM 

ST-MIX 

ST-MIX 

L-HiFi 

L-NORM 

L-MIX 

L-MIX 

R-HiFi 

R-NORM 

R-MIX 

R-MIX 

ST-HiFi 

ST-NORM 

ST-MIX 

ST-MIX 



VTR }ij IC/ICs for VTR Applications 

e ::i / "CJ-JI.-~ - "* (BA7731 S) 

A.1J7-1,:;7-t-

:J/ 1-[J-Jv'E- I" 

TU/EXT SC SAP (BIL) 

L L L 

H L L 

L H L 

H H L 

L L H 

H L H 

L H H 

H H H 

t:l:l 

HiFi OUT : L/R 

EXT: L/R 

TU: L/R 

EXT: L/R 

EXT: L/R 

EXT: L/R 

TU: L/R 

EXT: L/R 

EXT: L/R 

1J ti; 11.!l 

NORM OUT : L/R 

EXT: L/R 

TU: L/R 

TU: L/R 

TU: L/R 

EXT: L/R 

SAP (TU: L) 

SAP (TU: L) 

SAP (TU: L) 

ii : 1. SAP .A:tJ ~TU : L .A:tJ 1:/j;*1'i:-( )i:l>H;t SAP :J;, "Q-lv!Jf BIL :J;, "Q-)v t ;(r.Q 

2. SC :J;, "r:l-lvl;t TU/EXT :J;, "r:l-JvJ: fJjf$t~ :11..Q 
:J/ er:l-Jv*O)lf$t SAP :J/ ei:l-Jvl:t NORM /±l:tJ= TU O)t~1:1i1m9.Q 

::i:-- t-[J-Jv'E-1" t:l:l 1J ti; 11.!l 

HiFi/NORM MIX ST/L/R AB LINE (HP) OUT : L LINE (HP) OUT : R 

L L LL HiFi: R HiFi: R 

H L LL NORM: R NORM: R 

L H LL HiFi : R+NORM : R HiFi : R+NORM : R 

H H LL HiFi : R+NORM : R HiFi : R+NORM : R 

L L LH HiFi: L HiFi: L 

H L LH NORM: L NORM: L 

L H LH HiFi: L+NORM : L HiFi : L+NORM : L 

H H LH HiFi: L+NORM : L HiFi : L+NORM : L 

L L HL HiFi: L HiFi: R 

H L HL NORM: L NORM: R 

L H HL HiFi : L+NORM : L HiFi : R+NORM : R 

H H HL HiFi : L+NORM : L HiFi : R+NORM : R 

L L HH HiFi: R HiFi: R 

H L HH NORM: R NORM: R 

L H HH HiFi : R+NORM : R HiFi : R+NORM : R 

H H HH HiFi : R+NORM : R HiFi : R+NORM : R 

ii: 1 . MUTE::i;..- er:l-Jv-H1:z9.-;:z0)/±l1Jj:$:JI: 

2 . ST/L/R::i ;..- e r:l-lvAB.A:tJl.t, 7'77--< :tH,7'77--< :i L ~ 'T:h. C'Mfi;(;iiJfiE 

RDHm 

'E- l'.:Ei'flli 

R-HiFi 

R-NORM 

R-MIX 

R-MIX 

L-HiFi 

L-NORM 

L-MIX 

L-MIX 

ST-HiFi 

ST-NORM 

ST-MIX 

ST-MIX 

R-HiFi 

A-NORM 

R-MIX 

R-MIX 

BA 77305/BA 7731 S 
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VTRJll IC/ICs for VTR Applications BA7740FS/BA7740S 

BA7740FS 
BA7740S 

VTR HiFi ;;J--71 ;;f~~~aat/M~Y/7° 
VTR HiFi Audio Signal REC/PB Amplifiers 

BA7740FS/BA7740S l:t, VTR, HiFi :t-7'1 :tf~~~JI 

1::iU<iii~~c~/M~:ij!l~.flfiH 1 7- ·:; 7"1t 1.., t.:: .:i: .11; ~ 

·:;7 IC l'9o pl:jjt.fifiH: l.,l'l:t, ~c~•l:t REC 7'/7", 

REC~~. OVER REC, REC MUTE ,flfig, M~•l:t~flj 

~~PBPRE7'/7", EPflH~7'·:;7",flfig, VCA(ALC)," 

·:; F.7.1·:;7- (PB) J::IHMP.X;~ttl'.t:JIJ, ~'~~.fifiH 

~-r 1 7- ·:; 7"1t 1.., -r ~'a: 90)l'~~,&0)1M!Ht, ~ttfig1t 

f~&~~t#l'8a:9o ~s. ~~*• M~•ttw 

!j!i-~)Jil'~f'J: (.,, ~"("O):::J / I- D-Jv.71 / l:t ~ .7. :::J 

/J::~§1v71-~An9~~t#Z8*9o 

BA7740FS/BA7740S are 1-chip monolithic IC with 
REC/PB amprifier function most suitable for proessing 

VTR HiFi audio signals. 

·~:lit 
1) :t - 7 1 :t FM ~cUJf.l~l±l n REC 7' / 7" ( 60mApp) 

rqjt 

2)~U/M~O)i:-F~~ffB~~-r~M 

3) REC 7' / :tl:tAnO);)ll;~ifjlj~~f 9 ~ 2MHz LPF ilqjt 

4) REC ~)M~)Jiilq~ 

5) REC MUTE OVER REC ~c~~)J.!li7'" ·:; :1.fifig (REC 

"!:- F) EPflJ~~7'·:;:1,flfig (PB"!:- F) ilq~ 

6) A,,·:; l''.7.1·:;7-/?.11.7.'1fY'~~\ 

7) *,S.g.flH~ 83dB 0) PB PRE 7' / :1 

8) VCA ilq;idl: J:: IJ l±l n v-""MJ:l!l~fig ALC t (., l t 
f~Jf.l~fig 

9) 5V !j!i-~)JjO)f~Jf.ll:J:: l})fljft~ntf~'~~' 

10) MF24pin ~ .:i 1) / 7 0)1j\~H ·:; 'T - ~ f i*Jf.I 

(BA7740FS) 

11) DIP22pin ~ .:i 'J /7 /'~·:; 'T- ~j (BA7740S) 

12) 1 7- ·:; 7' HiFi :t - 7 1 :t f~~~JI IC, BA7700K1 I 
BA7703K1 t "-' 7' l'f~Jf.I 9 ~ ~ t I: d:: IJ ~ftfig HiFi 

:t-71 :t*HMP.X;Z8 ~o 

•Features 

1) An audio FM recording high-output REC amprifier 

(60 m App) is built in. 
2) You can set any of REC/PB modes by setting vol

tage. 
3) The REC amprifier contains a 2 MHz LPF for sup

pressing input bandwidth. 

• 91-m-t~~/Dimensions (Unit : mm) 

BA7740FS 

10~ 

H[tj 
1 12 

; If· J,.---mrun n n n---.Hmif~ 
~ JL _(__j_ __ 
:g 0.4±0.1 0.8±0.2 
d 

BA7740S 

19.4±0.3 

4) A swiching regulator for REC current is incorpo
rated. 

5) Other built-in facilities include REC MUTE, OVER 
REC recording current up function (REC mode) and 
EP gain up function (PB mode). 

6) Lower head swiching noise 
7) PB preamplifier has an overall gain of 83 dB. 
8) Thanks to a VCA contained. you can adjust output 

level and use IC also as a ALC. 
9) The use of a 5V SUM 1 battery reduces consumed 

power. 
10) A small package of MF24pin shrinkage is em

ployed (BA7740FS). 
11) Shrink package of DIP22pins for BA77 408. 
12) You can construct a high-performance HiFi audio 

system by using the IC in a pair with the 1-chip HiFi 
audio signal processing IC, BA7701 K1 /BA7703K. 
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VTRIH IC/ICs for VTR Applications 

• 7·a ·:; 1~1J1.lj'7 A/Block Diagram 

BA7740FS 

BA7740S 

OVER REC OTRL 

REC MUTE OTRL 

Vee 

NO 

EP/SP OTRL 

PB HEAD SW 
PULSE IN 

REC/PB OTRL 

REC IN 

OVER REC OTRL 

REC MUTE OTRL 

AGO DET OUT 

EP/SP OTRL 

PB HEAD SW 
PULSE IN 

RDNln 

24 REC OU~~~~~ 

NO 

REC+ B OH1 

REC+ B OH1 

BA7740FS/BA7740S 

PRE AO-FB OH2 

PRE IN OH2 
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VTRJH IC/ICs for VTR Applications 

• ~;trrft*~#t/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

11!:/W-11!:13: Vee 7 

~:gni!.1<; pd 800 * 
lllf'J'),\\\lf~lltl Topr -20-+65 

f*#).1\\/f~llII Tstg -55-+125 

* i!lM.&~~: fi'l'!HIM.&:li7 :;<:I;f(~ :/ t=1.6mm, 90mmX50mm 
* Ta=2s·e~..!l:l'fi'!ll'f.Qt,l!€;l;t, 1·e I~'?~ smv ~ilJ!t.::.Q. 

BA7740FS/BA7740S 

Unit 

v 

mW 

·c 
·c 

• jiil@llJfF*"'/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

Vee 4.5 5.0 5.5 v PRE/REC# 

• C~fl9~1i/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=S,OV, f=1.5MHz) <BA7740FS> 

Parameter Symbol Min. Typ. Max. Unit Condition 

<fl}~'E- ~) il!U:lE@ml;J: Fig.1 1 pin:L 

1Elm1l!:)Jlt lq(PB) - 18.0 30.0 mA 
!!!H~-!S-P;i 
6pin)Jit}.~)Jlt 

•S:flH~CH1 Gvp1 79 83 87 dB 
17pin .A.:IJ=20.5dB µ 
12pin:L, ?pin t±l:l:Jil!U:lE 

1l!:/3:flH~CH2 Gvp2 79 83 87 dB 
19pin .A.:IJ=20.5dB µ 
12pin:L, 7pin t±l:IJJHU:lE 

17,19pin .A.:IJ=20.5dB µ 
f1H~f!\: A Gyp -2.0 0.0 +2.0 dB 12pin:H -+ U;tCl) 7pin 1: .tHt .Q 

v«Jvf!\:iHU:lE 

19pin .A.:IJ=O, 17pin .A.:IJ= 

-7 Cl A I- - -7 CH1 -+ CH2 CT1-2 - -40 -35 dB 
31.0dB µ 
12pin:L-+ H fli¥Cl) 7pin 1: .t:> It .Q 
[.,A;'Jj,f!\: 

17pin .A.:IJ=0,19pin .A.:IJ= 
-7i:JA 1---7 CH2-+CH1 CT2-1 - -40 -35 dB 31.0dB µ, 12pin:H-+ L P;iCl) 7pin 

1:.t:>lt.Q v«Jvf!\: 

11i¥1'1CH1 fp1 0 -2.4 -5 dB 
17pin J..:IJ=20.5dB µ, 12pin:L 
1=2.2MHz/1.0MHz (J) ?pin vl'\Jv 

--· 

I 1i¥tt CH2 
fp2 

0 -2.4 -5 dB 
19pin .A.:IJ=20.5dB µ, 12pin:H 
1=2.2MHz/1.0MHz (J) ?pin vl'\Jv 

fU~~~~;1'm -AGvcA - -40 -30 dB 
8pinDC 11!:13: 2.0V-+3.2V P;jCl) 
7pin 1:.t:>lt .Q v-"''Ji-1!\:)~IJ:lE 

t1Jm~fl;1'm tAGvcA +4 +6 - dB 
8pinDC '!!13: 2.0V-+0.8V fli¥Cl) 
?pin 1:.t:> It .Q v«Jvf!\:iHU:lE 

iU<*tl:l:tJ•a: VouP 1.5 2.1 - Vpp 
17,19pin .A.:IJ 
7pin t±l :tJ 3 ;).'.~-30dB Cl) C. ~ 

17pin:0.01 µ F+ 10 Q 1: l GND, 
.A.:IJ~Ultf CH1 VNP1 - 0.4 1.0 µ Vrms 12pin:L 

7pin .11 A'i;f: .A.:IJ~lf: 

19pin:0.01 µF+1001:z GND, 
}.:tJ~lf:~{fCH2 VNP2 - 0.4 1.0 µ Vrms 12pin:H 

7pin .11 A'i;f: }.:IJ~lf: 
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VTR1" IC/ICs for VTR Applications 

Parameter Symbol Min. Typ. Max. Unit 

"-·:; FW~11!:EE VHS1 0.0 - 2.2 v 
"-·:; FW~'ili:EE VHS2 2.8 - Vee v 

t±l/J DC ;t7i! ·:; t- i:;.Vooe -20 0 +20 mV 

PB 1Ji\M'ili:EE V1L 0.0 - 1.0 v 
REC 1Ji\M~EE V1H 3.5 - Vee v 
"- ·:; FW~.A 1 ·:; 'f ON J!m RswP - 5 10 Q 

SP 1Ji\M~EE V11L 0.0 - 2.2 v 
EP 1Ji\M~EE V11H 3.5 - Vee v 

flH~I/ 77' ~.A EP GvP.EP 4.0 5.0 6.0 dB 

<~~'E- F> 

AGC t±l /J v ''Uv VoA 0.51 0.68 0.86 Vp-p 

AGCl!ilJ~f:l\\fi /:;.VoA -1.0 +o.3 +1.5 dB 

<~i!jj'E- F> 

@~~illt lq(REe) - 78 100 mA 

t±l/J~illt IQR 40 48 58 mAp-p 

)l~N.lll~ 0.4MHz lilG;t CMD04 - -45 -40 dB 

)l~~~ 0.9MHz lilG;t CMD09 - -55 -40 dB 

f ~i¥tt fR 0 -0.2 -2.0 dB 

~*:±1/J'ili:illt loMR 68 76 - mAp-p 

OVER REC 1Ji\M~EE V4L 0.0 - 2.2 v 

OVER REC 1Ji\Jif~EE V4H 3.5 - Vee v 

~)JltI/77'~.A OVER loR,OV 1.5 2.0 2.5 dB 

REC MUTE 1Ji\ffl~EE V5L 0.0 - 2.2 v 

REC MUTE 1Ji\M~EE V5H 3.5 - Vee v 

ii!'litIMUTE loR,MU - -60 -40 dB 

* 19.5mVp-p (1.3MHz) +43.5mVp-p (1.7MHz) 

RDNrh 

BA7740FS/BA7740S 

Conditions 

CH1 lbf'FO) t.: &':> 0) 12pinDC ~EE 

CH2 lbf'FO) t.: &':> 0) 12pinDC 11!:EE 

17, 19pin .A./J=O 
12pin:L-H lf.10) ?pin ':s 't 7-> 
DCil 

PB 'E- FO)t.:6':>0) 1pinDC ~EE 

REC 'E- F<t:Jt.:IJJI!) 1pinDC 1:11: 

22pinON t!:litillll'.lE 

SP 'E- F'l!)t.:IJJI!) 11pinDC 1:11: 

EP 'E- Fil) t.: I/JI!) 11 pinDC •fl: 
17, 19pin.A./J=20.5dBµ 
11 pin:H, ?pin t±l/JilllJ'.lE 

illU'.lEli'ill3'i Fig.2 1pin:L 

17, 19pin.A./J=26.5dBµ 

17, 19pin.A./J=37.0dBµ 

)lllJ'.lE@l3 ~i Fig.1 1pin:H 

1!111~i}ll# 
6pin illt.A.~iJIH13pin illt.A.~illt 

3pin J../J=60.5mVp-p 
24pin t±l /Jilll'.lE 

3pin .A.JJ=* 
24pin t±l/J 0.4MHz .A 7' 1J 7'.A 

3pin J../J= * 
24pin :±1/J 0.9MHz A /IJ 7'.A 

2.2MHz/1.0MHz 1!)24pin :±l:l:J"!lmi 

22pin t±l/J 3 ;.J,:~-30dB 0) C: ~ 

OVER REC l' t;n,' t ~ 0) 
4pinDC~EE 

OVER REC l!)c ~I!) 4pinDC 1:11: 

3pin .A./J=60.5mVp-p 
24pin t±l/J~J'.lE, 4pin:H 

REC MUTE l'fj:~' t ~O) 
5pinDC ~EE 

REC MUTE I!) t ~I!) 5pinDC '<itll: 

3pin .A./J=60.5mVp-p 
24pin :±1/Jillll'.lE, 5pin:H 
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VTRJI IC/ICs for VTR Applications 

• jlg:if:l§llHil/Test Circuits 

• BA7740FS 

• BA7740S 

1690 

REC /PB CTRL <>-----< 
H: REC 

0.o1µ 
:H 2 

RECIN~1µ 3 

OVER REC CTRL 
H : OVER REC o----f 

OVER REC CTRL 
H : OVER REC o----f 

REC MUTE CTRL o-----c 
H: REC MUTE 

EP SP Her~~ o----1 

PB P~EL~ ~~ o-~---c 

Fig.1 jij:'.t_ VCA il!l'.li::llil' 

Fig.2 jij:'.t_ AGC )llJ'.JE~ 

ftDHIR 

BA7740FS/BA7740S 

CH1 

CH1 

UNIT: R[O] 
L[Hl 
C[F 

UNIT: R(O] 
L[H] 
C[F] 



VTRJft IC/ICs for VTR Applications 

e ::i/ t-o-JLr'E- F~ 

(1) REC/PB ::J/ t-D-Jv 

IC 1pin 1:-r, 8cjj/Jii:~'E- f:'O)t;JJ~;.tHr~'*9a 

::i/HJ-MIH flJl tiE 
'E- I" 

REC/PB REC AM~ REC AM~ RECtBSW HEAD SWl(P) 

H REC ON OFF ON OFF 

L PB OFF ON OFF ON 

(2) OVERREC::J/l-CJ-Jv 

IC 4pin ':: T, ~2illf.¥V'> OVER REC (CURRENT EMPHASIS) V') 

lfiljfij~fi'~':l:9a OVER REC ~it, ~2ilJ7/:fflH!H;tli'il\'~;jflH!H 

2dB '::~ilil~ tl.:1:9 a 

:::r:..- 1-a-Ml!Fr flJl ~g 
'E- I'' 

OVER REC REC AMPflH!!J 

H OVER REC 20dB 

L - 18dB 

• JiC;Jllf§lJ/Application Example 

• BA7740FS 

REC/PB CTRL a----1 
H: REC O.o1 µ 

Leh~ 
REC IN 

R ch 

0.01µ 
OVER REC CTRL 0----1 

H: OVER REC 

EP/SP CTRL 0----1 

H: EP 

PB HEAD SW 0----1 

PULSE IN 

BA7740FS/BA7740S 

(3) REC MUTE ::i / t- D-Jv 

IC 5pin 1: T' 8cjjPiJO) REC MUTE O)ifjlJf,!jl ~ff~\* 9 0 

:::r:..- i-a-Ji..Yi/ii-T flJl ~., 

~" 'E- i.:· 
REC MUTE REC AMP 

H REC MUTE OFF 

L - ON 

(4) EP/SP::J/t-D-Jv 

IC 11 pin I: T, jlj:~PiJO) EP/SP O)ifjljf,!jl ~ff~' t 9 0 

~~. R~7/7~-~~~~~-+~B~B~~ht 

9o 

:::r/ 1-CJ-)i,.Yi/ij-i' flJl ~g 
'E-F 

EP/SP REC AMPflH!!J 

H EP Typ.+5dB 

L SP Typ. 

AUDIO HEAD 

Fig.3 jij~ VGA 1f.lfllf.¥ 
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VTRnl IC/ICs for VTR Applications 

• BA7740FS 

• BA7740S 

1692 

REC/PB CTRL o-----1 
H: REC O.Ql µ 

Leh~ OH 
REC IN o-c:?i 

R ch tCJ-Y 
O.Ql µ 

OVER REC CTRL o------! 
H: OVER REC 

EP SP CTRL o----< 
H: EP 

PB HEAD SW o----< 
PULSE IN 

REC/PB CTRL 
H: REC o---__, 

REC IN O.Ql µ 

LOH~~ 
ROH- ~1µ 

OVER REC CTRL 
H : OVER REC o----< 

PB HEAD SW 0----1 

PULSE IN 

Fig.4 M~ AGC iffflllil' 

Fig.5 M~ VCA 1ffflllil' 

RDNID 

BA7740FS/BA7740S 

AUDIO HEAD 

UNIT: R[O] 
L[HJ 
C[F] 

Vcc(REC *B) 

UNIT : R[O] 
L[H] 
C[F] 



VTRm IC/ICs for VTR Applications 

• BA7740S 

ES/SP CTRL 
H: EP 

PB HEAD SW o--------< 
PULSE IN 

Fig.6 fli:~ AGC ~fflll# 

RDHIR 

BA7740FS/BA7740S 

UNIT: R[O] 
L[H] 
C[F] 
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VTRIH · IC/ICs for VTR Applications BA7743FS 

BA7743FS VTR Hifi '.l"-7 "f :;J-'f6"-i}i~8/iij~7>7' 
VTR Hifi Audio Signal REC/PB Amplifires 

BA7743FS u, VTR-HiFi ;t-71 ;tf~~t&J!l:1.fl,JH1~aa 

jj/j!lj~:littiiltlti~i 1 7- ·;.<111:; ~t.:"E / IJ "./ ·;;? IC 1"9 0 

aau•11, AGc•ti~#~Q):iE°ii~r/1'Hiitffl vr.s •J, 
aC!U'ii~Q)~aJi!lfl11:;:1.f~n.Q c:itl:, /\. ·;; i"Q)JiUU::M ~ 

T:b~;El:!bf'l=~:t9o *f.: REC MUTE-~, OVER 

REc•ti~t'7>lil ~n,:t9 o 

M~-~. ~~m79J7/~-~7~7~/\.71"A17 

7-, VCA (AGC) EPf1Jf~J7·;;7•ti~~il*Jil~n,:t9o 

:tt.:, ~-tilH1$.-5Vl:TD1'1=~. aC!UM~ffl:Wffliltilli 

Q);;i"~~ H/LlfilJfilln~C~?T.t:llJ MF"./.:z.IJ/? 

24pin Q)1MM1t·:1'r-~l:l*Jil ~n,:t9 o 1~)~fUtn1t, 

£:t&immQ)in1 J,, f~'1itt.:& tfttfi~Q) l<il..t., 9H-t It $i:lb11alt 

Q)l!llJiJ!' '1 :IJ> .Q ;: c :IJfl." ~ * 9 0 

BA7743FS is a 1-chip monolithic IC packaged with 
REC/PB amplification functions required for processing 
VTR HiFi audio signals. 

•M:R 
1) M~1' 1JJ7/711, •"€1flH~83dB (Typ.) C7)·f!Uti1t 

J7 / 7 o VTR-HiFi ;t-7 1 ;t ffl c ~ T 218ll!!l*lilo 

2) /\.71"~-A177-'1, A17'f-/~/1Xi~~ 

( mJ~.Q J:? ~~f ~ "'n'.Qo 

3) M~fUf~ I 5dB 7' ·;; 7 ~ 1t .Q EP/SP flH~-W-•ti~ 

f~ilo 

4) M~l±l1Jv~Ji,~Jli3~1:9.Q VCA il*lilo VCA 

11M~:±l1Jv~Ji,aJli.IJlifft>~l.'t£\"€i-11 AGC c ~T 

~ ~ i:l:l 1J v~Jf,Q)~~Jl11:;:1JfiiJfj~o 

s>~Ur/7'1;t-71;t™~ume:~-r~1±1:nw 

mi?>tt..Qt11JJili1"il1).Qo 

6) jl1'iij (/\.·;; 1''1/~-11°/A) i(filJl:~ll.':iE•~~ 

Dn~1"' ~:IE ~ HC!U~tt:IJ'ff~ ".> n .Q 0 

7) ~C!UvlX"Jf, AGC 'l*Jjl ~ -r ti IJ' aC!Uilt~Q)Ui!Jl'1 

;;i"~o 

8) aC!U 7" / 7Q)A.1J ;m;:litlfllJISJU 9 .Q LPF I l*lilo 

9) ?~~~1J1:1fflJ~ OVER RECaC!U~~7'·;;7-~, 

aC!Ul±l1Ji1'.1.l:.9.Q REC MUTE·ti~il*lilo 

10) 5V $.--i.1:1."Df'I= ~. ·j~jt111Jo 

11) aC!U/:ilJ~-W-~ 11, "./A ::::t /J: IJ 11" 1 v? H:fr 

• 91-~\f").i~/Dlmensions (Unit : mm) 

10.0±0.3 
0.2±0.05 

~ 
24 

~-,-----j[D 
12 

·r-------.~ 

~.Q+JIJili\."ilJ}.Qo 

12) 1 7- ·;; 7 HiFi ;t - 7' 1 ;t f~~t&JI IC BA7700K1 

/BA7703K1 C ~ 7' 1."~ffl 9 .Q;: CI: J: IJ, ~ttfi~ 

HiFi ;t-7:t;f•t+Jt.lili1"~.Qo 

•Features 

1) The replaying preamplifier is a low noise type with 
an overall gain of 83 dB (Typ.), incorporating 2 cir
cuits for VTR HiFi audio. 

2) The head COS switch is designed to suppress 
switching noise to a minimum. 

3) The EP/SP gain switching function, for increasing 
replaying gain by 5 dB, is built in. 

4) A VCA, for facilitating the adjustment of replaying 
output level, is built in. The VCA is also operable as 
a AGC when replaying output level is not adjusted, 
without requiring additional means for adjusting out
put level. 

5) The recording amplifier provides high output for re
cording audio FM signals. 

6) Thanks to a constant-current driving system highly 
immune to load (head impedance) fluctuation, the IC 
provides stabilized recording characteristics. 

7) With a recording level AGC incorporated, you need 
not adjust recording current. 

8) A LPF, for limiting recording amplifier input band
width, is incorporated. 
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VTRlft IC/ICs for VTR Applications 

9) The IC is also provided with OVER REC recording 
current-up function, convenient for connected shoot
ing, and REC MUTE function for stopping recording 
output. 

• 7 a "/ ? 917 ~f 7 A/Block Diagram 

OVER REC CTRL 

REC MUTE CTRL 

VOA CTRL IN 9 

PRE AGO DET OUT 

EP/SP CTRL 

PB HEAD SW PULSE IN 

• ~M:ll:k~#t/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~D:l.m'llEE Vee 7 

~~m~· pd 800 

ibf'F)]l.JUU!I Topr -20-+65 

1~lff:)]l,Jt~ll!I Tstg -55-+125 

* !H&~~: iielll£t&t.f7 ;;<.DJ<''\'~ t=1.6mm 90mmXSOmm 

* Ta=2S'e ~:L.l::.C'iielll9Qt,i\.g.1~. 1'0 !:-::>~ BmW ~~ [;Qo 

BA7743FS 

10) Operable with a single 5V SUM battery, the IC 
consumes less electric power. 

11) Switching between recording/replaying is oper
able directly from the system controller. 

REC AGO FILTER 

REC CURRENT SENSE 

REC OUT 

GND 

PRE AC-FB CH2 

PRE IN CH2 

PRE IN CH1 

PRE AC-FB CH1 

Unit 

v 
mW 

·c 
·c 

• :tl~tiff*f-t./Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

Vee 4.5 5.0 5.5 v PRE/REC;:!:1' 
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VTRJB IC/ICs for VTR Applications BA7743FS 

• C~fl9~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=S.OV,) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

<:jij!:t 'E - F> 
illU:lEIEilitrli Fig.1 f=1.5MHz 
2pin:L 9pin DC •1±=2.0V 

l§litr~)llt lq(PB) - 18.0 30.0 mA 
l\f~-15-11# 
?pin )llt .. U~)llt 

l[1.±:f1JmcH1 Gvp1 79.0 83 87.0 dB 
17pin ..A.1J=20.5dB µ 
12pin:L, Spin l:l:l:i:JiJllJ:iE 

~1.±:f1JmcH2 Gvp2 79.0 83 87.0 dB 
19pin ..A.:i:J=20.5dB µ 
12pin:H, Bin l:l:l 1JillU:lE 

17, 19pin .A. 1J = 20.5dB µ, 12 
t1Jm~ AGvp -2.0 0.0 +2.0 dB pin:H-+Lll\¥0) Spin l:tHH> v-"'· 

Ji,~iJIU:lE 

19pin ..A.:i:J=O, 17 pin ..A.1J=31.0 
-7Cl.A 1---7 CH1-+CH2 CT1~2 - -40 -35 dB dBµ ,12pin:L-+H 11#0) Spin l:ii 

't .Q v«Ji,~ 

17pin ..A.:i:J=O, 19 pin ..A.:i:J=31.0 
-7 Cl .A I- --7 CH2-+CH1 CT2~1 - -40 -35 dB dBµ , 12pin:H-+L 11#0) Spin ';:ii 

't .Q v«Ji,~ 

I !1<¥'11 CH1 lp1 0 -2.4 -5 dB 
17pin ..A.:i:J=20.5dB µ, 12pin:L 
1=2.2MHz/1.0MHz (f) Spin v/'\'Jj, 

111<¥'11 CH2 fp2 0 -2.4 -5 dB 
19pin ..A.:i:J=20.5dB µ, 12pin:H 
1=2.2MHz/1.0MHz (f) Spin vl'\Ji, 

f1Jutil'lfl*m -t.GvcA - -40 -30 dB 
9pinDC ~I± 2.0V-+3.2V 11#0) 
Spin ':ii 't 9 v-"''J"~illU:lE 

-----· 

flH!HAl!!t*m +t.GvcA +4 +6 - dB 
9pinDC ~I± 2.0V-+O.BV a(\'O) 
Spin ':ii 't 9 v-"''J"~illU:lE 

m::;A;:Wt.J•I± VoMP 2.0 2.6 - Vp-p 
17,19pin ..A.:i:J 
Spin l:l:l:i:J 3 /X~-30dB 0) t ~ 

17pin:0.01 µ F+1001:z GND, 
..A.:i:J:f!UUt~ CH1 VNP1 - 0.4 1.0 ~Vrms 12pin:L 

Spin/ 1 .A't J...:i:J~lJ 

µVrms 
19pin:0.01 µ F+100 ';: Z GND, 

J...1J~lUrn CH2 NP2 - 0.4 1.0 12pin:H 
Spin/ 1.A"t J...1J~11: 

"·:; F-el~~I± 1 VHS1 0.0 - 2.2 v CH1IM'FO)t~clbO)12pinDC ~I± 

"·:; F-e.J~l[I.±: 2 VHS2 2.8 - Vee v CH2 lbf'FO)t~clb0) 12pinDC ~I± 

l:l:l:i:J DC ::t71? "/I- AVooe -20 0 +20 mV 
17,19pin J...:i:J=O 
12pin:L ~H lij(f) Spin 1:s IHI DC ii: 

PBflil:lil'~I± V1L 0.0 - 1.0 v PB 'E- t'-'O)t~clbO) 2pinDC ~I± 

REC fljlffll[fl: V1H 3.5 - Vee v REC 'E- F(f)t~d>(f) 2pinDC '113:: 

" ·:; t'-"t;IJ~ .A 1 ·:; 7 ON fl!;#L RswP - 5 10 Q 22pin0N t!#LillU:lE 

SPf!ilffl~I± V11L 0.0 - 2.2 v SP 'E- F(f)f~d)(f) 11pinDC 'ill: 

EP fljlffl~I± V11H 3.5 - Vee v EP 'E- F([)f~d)(f) 11pinDC '113:: 

fljq~I / 7 J' :/.A EP GvP.EP 4.0 5.0 6.0 dB 
17,19pin J...:i:J=20.5dB µ 
11 pin: H, Spin l:l:l :iJ illU'.iE 
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Parameter Symbol Min. Typ. 

<liaiJ.:i:- i-:» 

1Eli3~illt lq(REe) - 78 

:±l:IJ11illt AGC v'X)v lo AR 44.2 48.2 

:±l:IJ~illt AGC v / V' ll.loAR 10 13 

iR~N'4.ilf 0.4MHz !OC?t CMD04 - -50 

ill[~~ 0.9MHz IOC?t CM Dog - -55 

OVER REC f~;:l~·f:E V4L 0.0 -

OVER REC 1¥ffl•EE V4H 3.5 -

~illtI / 7 7' :/ ;i. OVER loR,OV 1.3 1.8 

REC MUTE fjjlffl~f:E VsL 0.0 -

REC MUTE flilffl•EE VsH 3.5 -

i,ll;&I MUTE loR,MU - -45 

* 89.0dB µ (1.3MHz)+97.0dB µ (1.7MHz) 

• ill~~li:ill!~/Test Circuits 

REC/PB 
CTRL 
H: REC 

3 
REC IN o-;;fj°1-" 4 

OVER REC 
CTRL 0------1 

H: OVER REC 

REC ~~~E . 6 
H : REC MUTE 100/H O.Olµ 

Vee 

PRE OUT 

EP/SP eTRL 
H ; EP <>----1 

PB HEAD SW 
FULSE IN o------l 

Max. Unit 

100 mA 

52.2 mAp-p 

- dB 

-40 dB 

-40 dB 

2.2 v 

Vee v 

2.3 dB 

2.2 v 

Vee v 

-40 dB 

Fig.1 jij~ VCA )l!U:JE:llil' 

naNrn 

Conditions 

)lU:lEIEllllH;J: Fig. 1 1=1.7MHz 
2pin:H 

lft\f~~llij 
?pin iJlt),Jltil!H13pin illtA~illt 

4pin }_/J=93.0dBµ 
23pin :±1 :1J )l!U:JE 

23pin :±1 :1J )Ilg :Ji:: AGC v -"' Jv l[ 
1t:A0.8dBl-:l"'fO) v / V' 

4pin }_/J=* 
23pin :±1 :1J I0.4MHz-11 .3M Hz 

4pin}_/J=* 
23pin :±1/J I0.9MHz-11.3MHz 

OVER REC ""(:• t.i. ~' t ~ 
5pinDC 1113: 

OVER REC !!) t ~ !!) 5pinDC ~UE 

4pin }_/J=93.0dBµ 
23pin :±1 /J)l!U:Ji::, 5pin:H 

REC MUTE ""(' t.i. ~' t ~ 
6pinDC •EE 

REC MUTE (J)(: ~(J) 6pinDC tll: 

4pin }_/J=93.0dBµ 
23pin :±1 /J)l!U:Ji::, 6pin:H 

UNIT: R(O) 
e(F) 
L(H) 

0) 

0) 

BA7743FS 
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VTRJft IC/ICs for VTR Applications 

• ::J/l-0-Jl-"E-f"~ 

(1) REC/PB:::J/ 1-0-Jl-

IC 2pin ';:z' ~cU/jij~"E-f"O)ffl~;l ~IT~'* 9 0 

J/HJ-Jolfif ~ lill 
'E- F 

REC/PB REC AMP REC AMP RECtBSW HEAD SW(P) 

H REC ON OFF ON OFF 

L PB OFF ON OFF ON 

(2) OVER REC :::J / I- IJ-Jl-

IC 5pin ';: -r' ~cUPifO) OVER REC( CURRENT EMPHA

SIS) O)ifi1JmJH'T~'*9o OVER REC Pit, ~cUJ"//'fl] 

~¥/,J:ii"m'Pif'flmH1.8dB ';:~Ji::~ tl.*9 o 

:::i;., 1-CJ-JvYi/i-T ~ liE 
'E- F 

OVER REC AGCv"\'Jv 

H OVER REC 59.3mAp-p (Typ.) 

L - 48.2mAp-p (Typ.) 

• .li0Jfl91J/Application Examples 

REC/PB 

H ~~~6 o-----; 

REC IN 0.01µ 

LOH~~ 
ROH- ~01µ 

OVER REC 
OTRL 0------1 

H: OVER REC 
REC MUTE 

CTRL 1 
H : REC MUTE t-1 O.O µ 

100µ 

EP/SP CTRL 
H : EP o-----i 

PB HEAD SW 
PULSE IN o------i 

BA7743FS 

(3) REC MUTE :::J / t- IJ-Jl-

IC 6pin ';: z' ~cUPifO) REC MUTE 0)$1jmJ H'T~ \ * 9 0 

:::i;., 1-CJ-Milff fl!\! liE 
'E- F 

REC MUTE REC AMP 

H REC MUTE OFF 

L - ON 

(4) EP/SP::J/t-IJ-Jl-

IC 11pin ';:z, :jij~PifO) EP/SP O)ifiljfjp~rr~'*9o EP 

Pit, :jij~J7 ;..../'flH¥/,J:ii"m'Pif'flH¥/+5dB ':~l}:Ji:: ~ n * 9 o 

:::i;., 1-CJ-Jv~-T fl!\! liE 

EP/SP 

H 

L 

'E- F 

EP 

SP 

REC AMPflj~ 

Typ. +SdB 

Typ. 

AUDIO 
HEAD 

~ 
~ 

1-<>-+.-.-.+---J 

i.-.-Uv"'-__,.. V cc 

UNIT: R(il) 
L(H) 
C(F) 

(REC+B) 

Fig.2 Pi~ AGC ~ffllli\' 

1698 ftDNrn 



VTR Jft IC/ICs for VTR Applications 

BA6334 16 /J"~v-)/ 3 /-1:- l''~f:f:l.1'1 IC 
IC for 16-0peration Mode Detector 

BA63341;t, 2ij~:::i:... 1'-C1-Jt-(.:J:Q16:t«v-~3:... 

'E - I'' 1! v 7 I'- ~liE 'ff: 1 7 "J 7' ': 1 t rl) t;: 'E .J 'J ~ ·:; 7 

IC""f9 0 

7 ·:; 7 >7fflJi<7)~~ 'tft1it7 /f- t ~ttliE:::i / '' v- 9 ': 

J: •H1itmt vn 'Qt;:{/), 'ti:'.lf:Ji<l)~~ ':f-": i...-- ~ 3 :...-t? i...-

7 l'-~~g;lf~J],""[~19 0 41::":; l'-71::J//\~-V/'T-

9 7'? I'- 15~,:~®t.dMmtl: t.i: -;i -r ~' 19 o 

The BA6334 is a monolithic IC that is provided, in a chip, 
with selective function of 16 operation modes by means 
of 2-line control. 

• ~Ji: 
1) 2~~~ 1J'E- l'-:::i/ l'-Cl-Jvl:~?ilHft#Lfi§/'E- F~I± 

11£~1J~~~ffl (., (~ 'Qo 

2) 4t":; "71 ::J :..-~-;\ ~ i7 /7- 9yr)"15:it'=~® 

f.i:•1iti;Jtl:f.i:-;i (~ \ Qo 

3) ~*i!il3Etft1it7 /J·- t~·tug:::i :....1•v-9<7)*JJ..g-tt-r'te 
'.lf:Ji;l:f~~\o 

4) SIP 9pinT1Ml!""fi0Qo 

•Features 

1) 2-line control employing serial resistance value/mode 
voltage conversion system. 

2) Most suitable structure for 4-bit microcomputer key 
scan data out system. 

3) High stability due to a combination of high-accuracy 
resistor ladder and high-efficiency comparator. 

4) Compact SIP 9pin package. 

BA6334 

• *lt~-f'$!18]/Dimensions (Unit : mm) 

I cm CID CID cm cm !ID a:n cm cm I 

• .Ill~ 

2 *~~ 1) 'E - " ::J / " Cl - )[, 

VTR 

TV 

:t-7'1 ;f::J/;J(' 

7:/tJH~ 

• Applications 

2-line system remote control 

VTRs and TVs 
Audio components 
Radio cassette tape recorders 

RD Nm 

BA6334 

2.s:t:g·1 
01.0 

JL 
0.3 
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VTR JR IC/ICs for VTR Applications BA6334 

~ 

Parameter Symbol Limits Unit 

11ililC~ Vee 15 v 

fffl!tl~ pd 500 mW 

lllf'l=iBJUUll Topr -20-75 "C 

ii#iBJltftl!I Tstg -55-125 "C 

• ~IUHllfl:•fl: /Recommended Operating Conditions (Ta=25.C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 8 13 v 

• •~tri~Mtt/Electrical Characteristics (Ta=25"c, Vee =9V) 

Parameter Symbol Min. Typ. Max. 

liilttrt)lfl Ice - 1.4 2.8 

2- 5pin.A1:Jt)Jll l1N - 0.36 0.72 

Spinll 1' v-"J~tll:hill! VHS 8.0 8.9 -
6pina-v-"J~tll:hill! VL6 - 0.12 0.36 

6pinll::l 1:Jt!tt Rs 6.0 12 24 

9pinll::l1:Jt~ Vg 3.3 4.0 4.7 

• llJfl:ilt'-1 
m~I!, 12:ii<7.>A1' ·;.17-ffONl:t.i:?t.:tl*, 9pinb•6 

BkQ, 5700, 6600, 7700<7.>iiHIHi#tH!"t"ilt)Mff)M 

n 1±1 1., * 9 o ;: <7.>~)M t 1-sp1nr1Ui#t (5k o l t 1: J: •J, 
A~<T.>~U'lfi~'.iE ~ tl.* 't,., 

5700 

6600 

9 7700 

+ 
8k0 

Fig.1 

-15, ""'l 1::i/b•6<7.>A"\'- i' /7-; ffD/A~jl~ tl., 

B ~<7.>'C'fitfi~'.iE ~ ti.* 9 o 

Unit Conditions 

mA 2- 5pin: GND 

mA -
v -

v -

kQ -
v -

4bit Key Scan Data 

OUT PUT Vee 

Fig.2 

L.~Cl<T.> A~Jk"(j 8~<7.>~'fit~ :::J //'\'v-; l:J: IJ .1:1:.X [.,, 

6pin<7.>f:l:l1.J1Jf"H"-."L"l:~ft9.Q *~A"\'- i' ;...-7-; ~ 

~ft~-tt"t"l.'~*'to :t l,,"t"6pin<7.>1:1:11.Jff"H"-."L"I:~ 
ft l.,t.: t ~<7.>A"\'- i' /7-;·1;1:1100~, 12ti<7.>A 1' ·;.17 

fiO!il:t.i:?t.:;: t H~l:l:I t.,*t"o 

t.i: s, ~lt:tn:I: ?I.' t l;t±0.5%ffill<7.> :b<T.> ~ff!ffl t., -r < 
ff. ~l.'o 

1700 RDNlll 



VTR 1ft IC/ICs for VTR Applications BA6334 

• Ji0.11'1911/ Application Example 

BA6334 

~ 5k0 5700 
4 

OUT PUT Vee 6600 
13 

7700 
12 

9000 
11 

1.1 kO 
10 

1.3k0 

1. 7k0 

2. lkO 

2.9k0 

4k0 

6k0 

10k0 

20k0 

60k0 
v 
T 
A 

Fig.3 .Ell 

I 
I) 
'E 
::J 
:..-

RDHm 1701 



VTR JR IC/ICs for VTR Applications BA6340 

BA6340 •*•v~~~~~~-~97~~ 
Infrared Remote Control Encoder 

BA6340U, VTR, TV~O)$***'J"'E:J/~f~@i3.l'IH:ml 

~ L,t.:"'E ,11) ~ •;i ?IC't''t 0 }.:fJ7'//, t:"-?~)i'.3, 

:±11J5.l.li:ff~~m3;1J• i:.ta.1£ ~ n -r ~'*'to 
)...1J7'//t;tlCt:iU6~nt.:$*•~J'tPIN.1i 1'1"-1-:';IJ• 

.;,O)~~~~l*~t.,, 7'//0)~~~U~~~@~I 

ilfiil! [., *'t 0 Z.0)7//0),ljf~t;t, NFlUJtt:J:: IJ iiJR1' ~ 

*'t 0 t:"-?~1.l.li:3J.iH1:±1111.l.li:m~m31;1:1~-.7. H~~-z; 

ilb.Q~f~f~~l~~-~j.J.li: [.,',l*:J /r/-lj"-z'~"" IJ 7'1 

Jilli)~~. J~Jv.7.0)#1:±111 [.,*'to 

, The BA6340 is a monolithic IC developed for the infrared 
remote control encoder for VTR, TV, etc. 

·~-1) J..1J r / /, t:"-? ~1/Jl3, :±I 1J)J1lff~~ff~3 I SIP 8pin 

1:i;1;Jill t.,, 9H11t$6/i;1Jf:J..'fJ <, t ·:i t-0)1MW1t1:;& 

't 90 
2) ~J\'.;PIN1f1::t- l-:'1~*6't9C: c;IJf'"('~9o 

~J..1J7'//0)~ma~~)i'.~~1*#~*•-z;RJR"t' 

~ 90 
~:±11JU;;t-//::i~?JO)~~. *~@•~0)1/ 

J """'."- 7 I - .7. ;IJfij!Jl, "t' ilb .Q o 

5) 1)-'E:J/*f~IC BU13010)~f~/1JJ7//t. vrail. 
1' ilb .Q 0 

•m~ 
;;t-7'1 ::ttln, VTR, TV~O)$***')-'E:J/~f~@• 

• *~-f"S*~/Dimensions (Unit : mm) 

J 
0.3 

•Features 

1) An input amplifier, peak detector and an output wave
form shaper are contained in a SIP8 pin package, re
quiring small number of externally connected parts, 
contributing to realizing more compact device. 

2) A photodetecting PIN diode can be directly con
nected. 

3) The gain and detecting sensitivity of the input ampli
fier can be varied by an externally connected resis
tance. 

4) Output is generated at the open collector, which is 
easily interfaced to the next stage circuit. 

5) Most suitable for the receiving preamplifier of the re
mote control IC BU1301. 

• Applications 

Infrared remote control encoders for audio devices, 
VTRs, TVs, etc. 

8A8340 
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VTR II.I IC/ICs for VTR Applications 

Parameter Symbol Limits Unit 

·ilil·~ Vee 15 v 

ff3fi~ pd 500* mW 

1111~i.llUHll Topr -20-75 "C 

1¥ff:iJllllali Tstg -55-125 "C 

e mi!@lllft:•fll:/Recomrnended Operating Conditions (Ta=25"C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.75 5.0 12.5 V 

e tltt89M1!/Electrical Characteristics (Unless otherwise noted, Ta=25"C, Vee =5.0V) 

Parameter Symbol Min. Typ. 

-~-ij-~·lllt la - 2.4 

.A.:t.JgilH·21~1 VJN1 1.9 2.5 

.A.:1Jgi/H·'ll~2 V1N2 3.5 3.9 

m~•~flJm G1 - 60 

~ilt~ll V1 MIN - 50 

A:nlttt R1N 40 67 

l:ll1JL'll~ VoL - 60 

l:ll:fJIJ-?21~ I JL 0 -

• illlJ:IE'.1811&~/Test Circuit 

f=38-40kHz 

Max. Unit Conditions 

4.0 mA V1N=O 

3.1 v l1N =OIJA 

4.1 v l1N =201JA 

- dB 
7-3pinrdl'f1' :..-
VouT=500mV 

100 IJVP-P 

90 kQ 

200 mv RL =100kQ 

1 µA 

BA6340 

)i: 3i'il!.A.1JO)/i!Jill!llll~ LC ;ll<filiila&O) 
Jilillilll f l:l!Jt,( T~o 

Fig.1 

ftDHrR 

-
-

-

BA6340 

Test Circuit 

Fig.1 

Fig.1 __ ... _ 

Flg.1 
-

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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VTR 111 IC/ICs for VTR Applications 

• liOJJHff/Appllcation Example 

BA8340 

L1 : 4304-028(SUMIDA) 

(a) -lllil.llffl (fo=38kHz) 

-~ 8 B 

C1 "1'7::::i;....7;....tj' 

C3 "17::::i;....7;....tj' 

C4 flM::::i;....7;....tt 

L1 ::::i1 )(, 

R2 l!l't•Sllll:!Uit 

R3 1't•SllllU!Uit 

• liJfl:l!tl!H 
(1) .A:tJ@~ 

•ff =tt.i:.fll!E 

3300pF lii.IUIJ!lilHtO)l!tiE: 

0.01 IJF :\'- i' IJ J7 (l)i!*j;; 

101JF ~illl v"'J"(l)~'.iE 

5mH liili.Ullllil.llDCT.l~'.iE 

270kQ ~imv.-..:Jr,(l)~'.iE 

220 7";.... :tCT.lfUf!Jit'.iE 

Fig.2 

*~ < ~t.:t;l.g. 
fotfilt < t,,: .Q 

J~J(, Aitliiffit;ff .Q 

@/lff J:.ff Q 

fotfilt < t,,: .Q 

till ff J:.ff.Q 

iflJf!JffTff9 

PIN${ 1 :;f - 1"0)1:1:11.J l.t, Do( 4VF) ,;: J: ~ ,A"}JJ( 1 J7 A 

@~.&'C.FR1N,;:J: IJ~IB£il~ ti *'9 o ;: 0)1:1:11.J l.t Or Os 
I 

"t':lttti ld.:~, 3pinl::l±l:tJ ~ti* To ;: O)~O),IJ~Gv'i 
3pin0) LCO)l¥i]~@i&O) 1/1::0 -11' /A Z C:., 6pinO)NF;li 

tt~~J:ij*~O)J:?~~~~ti*'9• 

Gv= : 3 ( R3<Zcs= 2ir~Cs) 
*~• A~~i.lli'.ftbl.t*~~J:ij*~Sti*T• 

fo= 1 
2ir/GC1 

(2) /(-fJ7A@~ 

BA6340 

BA8340 

L1 : 4304-028 (SUMIDA) 
L2 : 4328-242 (SUMIDA) 

(b) =llli.iffl (fo=19kHz, 38kHz) 

ljq~ < ~t.:tl.g. fl ~ 

fotii!; < t,,: .Q :tfti!lf;ftif0=38kHz 

un11:~<tvriiii< t.i:.Q 2pin 

~ll ffT ff .Q 
4pin,lfl 1J(l)J~J(, Aitliiil: 
-ft<!!> IJ 

!off~< t,,:.Q :tfti!lf;1if0=38kHz 

~/lfiTff.Q 4pin 

l:ll1J~UtfJ"7;:~ < t,,:.Q 6pin 

Fig.3 

4001xP..L.l:O):;tl!IJ'ttf .A:tJ ~ti t.:tl'ft, PIN1/' 1 ;t- l"O) 

Jm11)Jlf:tf:tttbo ~ * '9. 
(3) l:::"-?~illl@l!& 

Z:.O)t)Jlf:t.f~~' C:., .A:tJJitt:fJ"-~"t' ';tT ('l::.A:tJ1< 17' 

A :fJf~1t ~ T ~ * ? 0) "t', 6pin0)~~ ~tit.: DC'iiEE I~ 

1±1~, ~~tEEW~~~~C:.01ltifl:~tt.A:tJ~~O)* 

t.JOlttl•T~ J:? 1:: ~n'*T • 

lii'J~:::J 1 JL-~l:::}Jltit.:1±11.J,;t, Z:.O) l:::"-?~jJi~'::J:? l 

~i.lli'.~ti*T· 
;:0):11J·;.i?,:t, ~5/Jlffl:::J/1~1.---11, ~mrn.ilW:f!ll, 1r:lb. 
~A1 ·;17/~ffl:::J/Hv-111::.A•J~jJ.ll~ti*To ~i.lli'. 

v"'JL-,;t4pinO)*f;fltCRO)~~ft,;:J: -:i T~~~ ti *'9 o · 

1704 RDNlll 



VTR Jft IC/ICs for VTR Applications 

AMP RESHAPER 

Fig.4 

(4J t±l :tJiJ10f~~ffm~tr 

-~~n~t:1:1:tJu, ~~~m~m~nm#:::i/~/~~ 

1:J: ~J ::t- "17 'J J"~~~ [.,, l~Jv.AO)JJ.t±\:fJ ~tl.;1:9o t±l:fJ 

I;!: :;t-7/ :::iv 79~J7771 7· · D-t±l:fJl:t.i: -:i Tc';!: 

"to 

Vee 

2 

;:i:;:c' 

Fig.6 

• 'l~tr:l~ttlltl'-*/Electrical _Characteristic Curves 

80 

70 

lD 
~ 60 

"' z 
g 50 

~ 
'.:; 40 
0 
> 

30 

1 fo=38kHz 
Vcc=5V 
Vn·.i=lOOµV 

I 

L1=5mH 
c,=3300pF 
Ta=25°C 

' T 
[7 ~ 

)Z 
10 20.30 40 

FREQUENCY :I (kHz) 

!'--

50 

Fig.8 °ilJ±flH~-f.!ilil1i~f~·l1 (fo=38kHz) 

60 

BA6340 

• :::J 1' Jltf±fl 
(1) L1 : 4304-028 (SUMIDA) 

1) L1: 4304-028(SUMIDA) 

1-3 385T 

'.j 04 

f.Ji!l.I 0.06UEA 

L=5mH 
•6 

0~30 

Fig.5 

(2) L2 : 4328-242 (SUMIDA) 

2) L2: 4328-242(SUMIDA) 

04 

Fig.7 

1-3 420T 

f.Ji!l.i 0.08UEW 

L=7.5mH 

0~80 

80 ~-~-~-~-~---~ 
1 k to.._;19kHz 

Vee=5V 
70 f---- -~ ··--+-·-+--_V,N=IOOµV 

L'=7.5mH 
C,=O.OlµF 
Ta=25°C ~ 

;§" 60 f----+----n -----1 

z 
g 501------+-*--l------+----+--__, 

~40 lZl\ 
30>---~-+--+~~--.J-----.j--_.j 

10 20 30 40 
FREQUENCY :I (kHz) 

50 

Fig.9 tlI>flH~-f.!ilil1i~f~·l1(lo=19kHz) 

60 
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VTR 18 IC/ICs for VTR Applications 

80 

70 

~ 60 

" z 50 
g 
~ 40 
<t 
>
_J 
0 
> 30 

20 

~ J 

rt ~ /-v 

10k 
FREQUENCY : f(kHz) 

fo=19kHz 
fo=38kHz 
Vcc=5V 
V1N=100µV 
l 1=5mH 
L2=7.5mH 
C,=3300pF 

Jl 02=0. 01 µF I\ Ta=25°C 

I'-

100k 

Fig.10 tEEfljf~-J!lilUHil'tt (fo=l9kHz, 38kHz) 

1706 

so.----+----r--------,---,---..., 
fo=38kHz 
Ta=25°C 

6 8 10 12 14 
SUPPLY VOLTAGE: Vcc(V) 

naHrn 

BA6340 

1.6 .----.----.---.---,--,---,----,----, 
Vcc=5V 
Ta=25°C 

~ 1.41-----j--t---+---+---+--l--1-IT---j 

~ 
w 1.2 1 
~ 
~ 1 f---t--+--+---t--r---r-1-t---t---1 

~ 0.8 f---t--+--+---t--T--rt>+--+--< 
~ I/ 

~ 0.6 f---t--+--+---t--+-v-_j_++---+--
(;\ 
~ 0.4+---1----+--+--+---.,,,.._-t-__, _ _, 

t.21----+c;;;;;>-+"'""'"" ......... ::_;i--1----+v-+--1-+---1 

~ 

z g 
w 

0 0 4 6 8 10 12 14 16 
OUTPUT CURRENT : loc(mA) 

1 OO ,----,-.-,--,.,m..--,----,--,-fo.,-=-,3-,8k'H"z 

t---+--+--+-t-+++H---+--+-tVcc=5V 
Ta=25°C 

~ 40t--+--t-+-jf-t-t+f-t---+--+-+--t-t+t+I 

~ 

0 1~-~__,__,__,__,_,_'-410---'-"-'-'-~-'-'-'100 
NF RESISTOR: R3(0) 

Fig.13 iltEEfljf~-N Ft!l:tt~tt 



VTR 1'1 IC/ICs for VTR Applications BA6413 

BA6413 2il DD -t-111"'7'( I~ 
2-Phase DD Motor Driver 

BA6413 l;t, 2~~)111:1J = YIHbn~Q) DD~ -11 1"7-f 

1~Jij IC 1' To *-JI-J7;.... :1, ::i ;.... I- Cl -Jl-IEJB!, iE&ti 

-W~i1Elf3, 1'7-f ,,., *-11-~T-ffl'.iECB:IElf3fJ• 5'111.6.!G 

~tl.Zl.':l:To 

*-11-~T-fJ• 5(7,)f~-i}I -'fQ):I: :I: *-Jl-Y/:11.'~rli [.,, 
t1:11Jiliil:{z~iZ~-~UHhL,:1:"9 ( 1J=rlHbn~)o 

*-~r:....:1Q)~mu,*$a5Q):::i:....1-ci-~~)M~~ 

~z~m1'8~k~. ~-~(7,)1EJtifttroc.-~t1:11.,~1 

jl'f~[.,t.::tQ)i71'- 1"!~·;1?"9~;:t1;:~1J, -if-;:f-IEJ 

f3HJJ.6X1' 8 :I: To 

The BA6413 is a DD motor driving IC of 2-phase 
all-wave linear driving system. It consists of Hall ampli
fier, control circuit, regular/reverse revolution switching 
circuit driver and constant voltage circuit for Hall ele
ments. 

·~ft 

1) 1J=rlUbQ)f.::~, 7..-f·;17-/?/-f'7:fJf'))f,t1.' 0 

2 > iEi2!ti-W~ i .Wti~ tJf ft 1.' n' ~ o 

3) *-11-~.:r~ilffl'.!E~mr1Ht~ in '~o 
4) ff~Hi~1l*~'-'o 

5) tl:l1J~)MM::i:.... l-Cl-Jl-~)M!l:1f*8'-' (3700Typ.)o 

6) )~jt~)MfJf');-f.tl.' (lo=2.5mATyp.)o 

•m~ 

VTR, 1::7:it717..?:1v--\" 
:J/H? 1-71' 7..?:1v--\" 

7-:tv::i-11', v:::i- 1':1v--\" 

• ~Mlt*lf:~/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits 

~~-I.I Vee 20 

f-F3tft9i=: pd 2400* 

lil*ll:l:h11ti'Jlf loM 1.2 

llJftU~il Topr -20-75 

fi:(fft~il Tstg -55-150 

Unit 

v 

mW 

A 

·c 
·c 

• ~m-f'i:ilgj/Dimensions (Unit : mm) 

3.5±0.2 

28.0±0.3 

•Features 

~25 
~3. I n 

~ i 
2.Ci±0.2$ 

1) Small switching noise due to linear driving system. 
2) Provided with switching function of regular/reverse 

revolutions. 
3) Provided with a constant voltage terminal for Hall 

element power supply. 
4) Large allowable loss. 
5) Large ratio of output current against control current 

(4200 Typ.). 
6) Small power consumption (lo = 2.5mA Typ.). 

• Applications 

VTRs, video disc players 
Compact disc players 
Tape recorders, record players 
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VTR ffl IC/ICs for VTR Applications 13A6413 

• ·i Cl ''/ ? /;I 1-Y? 7 ..£./Block Diagram 

0 ....l ~ + + I I + 8 I + z 0 > 
" a: ~"" ~ I ~-.,; ~-.,; ;: ;: f- i-=-f- :;: "S "" "S ..,. 

z 0 :::> :::> :::> :::> 
....l ....l "S ....l ....l 0 0 0 o . 0 0 ....l ....l ....l ....l 0 

~ <( <( <( <( 
I I I I 

0 0 w 
w 
n. en 

• :ti~l!JfF~H4'/Recommended Operating Conditions (Ta= 25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 9.0 12.0 18.0 v 

• 'C~rr..J*'t1/Electrical Characteristics (Ta= 25°C, Vee= 12.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

ibf'F~f:E~OO Vee 9.0 - 18.0 v 

il!ll'~)lit Ice - 2.5 5.0 mA leant= 0 

1E&€.7. v ·1 ;,, =i Jv F Vrn 1.7 5.7 7.3 v 
CW/CCW 

3 t=;....)liti±J~mt louT3P 300 650 1000 µA V3p=OV 

* -J(,Jii;j\}.. :1J [.,A;'J(, V1N 50 - - mVp-p I cont= 200 µ A, lour= 300mA 

'E - :$1,l!ib~f:E Vo 8.3 - - v I cont= 400 µ A, lour= 800mA 
8-9pin, 11-12pin r~i 

Cl - [.,A;'J(,:±J :1J~f:£ VoL - 1.8 2.5 v leant = 400 µ A, lour = 800mA 

/\1 v-"''Jt-:±l:1J~f:£ VoH 10.60 10.95 - v leant= 400 µ A, lour= 800mA 

2 l::"/'<!!:)litXfi±l:tJ'<l!:)litJ:I: lour 2500 3700 4800 - leant= 100 µ A, V5 -V4 = ± 100mV, V7 -

/leant V5= ± 100mV 

2 t=:...-'<l!:)litXfi±l:tJ'<l!:)litJ:I: lour 2500 3700 4800 - leant= 40 µA, V5 - V4 = ± 100mV, V7 -V5 

/I cont = ± 100mV 

<I> 1, <I> 2 ~mtJ:I: - 1.0 -

:li::'<ll:f:Ejglf~;l;tt A TV reg 400 ppm ~f,ij~)M lreg = 10mA 
Ta= - 2o·c - + 75·c 
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VTR }ti IC/ICs.for VTR Applications 

• illa~IBJM~/Test Circuit 

• !1)1.fffilitllb*-*/Power Dissipation 

I 
I 
I 
I 
I 

25'C i 
0 o 20 40 60 

' ' 

80 100 120 140 160 

AMBIENT TEMPERATURE Ta('C) 

Fig. 2 

• JiCiJIH§IJ/ Application Example 

3300 lJ._ 

+ 't. :::i. 

0 ~ 

47k0 

Fig. 1 

0 

r 

, , 
®---------- ------- ------- -- ---- --- --- ___ J 

Fig. 3 

RDNm 
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VTR.lfl IC/ICs for VTR Applications 

• llJfFmtlJJ 
(1) *-1i,~-TfJ•SO)f~.J!5-t.t, *-J(,J7//""f!tllfi~n 

:t 9 fJf, Z: O)P(fO) 7" / 7If1 / t.t, 2pin .A t.J~mt (~fl 

ili1Jfjj!.A1J t:J:? TiiJ~ G :t 9 o f O)f~.Ji5-fJf, iEi2!~-t;JJ~ ;t 

l§l~f.)ilJ, 1''71J{l§l~A.f#~~n:t9o 1"711'11§1~ 

O)lf-(/U-20)~~. lli1J~mt0)*8~U, *-~.At.J 

~f:EO)v-"'J"t 2pin .At.J~mti:J: •J~:t •J :t9 o 

G~lf?-C, ~-90)19J~~iffi"Z'MlliG, fO)llit.Ji 

F-1 ~~ f., -C, 2pin 71 - f"J{ ·:; 7 i fJ•tt ti.ti, 1§1~~ 

i-2i:9 .Q z: t f)f""(' 8 * 9 0 

-::> ;t IJ, (1)~ - 9 O)@~~f)f""ff)~·.g_. (2)2pin A1J~mf 

(jffl]fjj!,At.J) fJ"*8 < ~.Q (l§l~~ililJfjjlffl IC) -+ (3)*

~7"//0)lf1/lf*8 <~.Q-+~lli1J~mtlf*8<~ 

.Q-+ (5)~ - 9 O)@~~f)~'dii f)f .Q-t ~? -r@•i~fJf-

2t:~ •J :t 9 o 

BA6413 

AMP GAIN CONTROL I 

'-----+--·-_____ _j 
2 

FG IN 

Fig. 4 

(2) llit.J~mtO)mttJ.t:-::>~'lt.t, 5pini:~<.tG4pinO)~f:£ 

fJ"~~ 'PifO) Ji., f O)~f:Eit t:Jit t; t.: lli t.J~mtfJ" Spin fJ• S 

9pin 0)1.J[<i]t:mtn :t 9 o i2!t: 4pin i:M G Spin O)~f:EfJ" 

~~' t 8 t.t, lli:tJ~mtt.t 9pin fJ• S Spin "'-mftl. :t 9 o 

4,6 

7pin t:M l., 6pin O)~f:EfJ"~~ 'PifO)Ji., f O)~f:Etti:Jit [; 

t.: lli 1J ~- fJ" 12pin fJ' S 11 pin 0)1.J[<i] t: mt ti :t 9 o i2! t: 
6pin t:M G 7pin O)~f:EfJ~·~~'Pift.t, llit.J~mtt.t 11pin fJ' 

S 12pinA.mftl.::!:9o 

11 pin """\.. r-----\. r-
~ 18 "--"" .....___.., 

o~~~~~~~~-

~ -~O)llit.J•Bu, Flg.60)J:~~~~!t9olli1Jlf 

iE~SAA.-t;JJ~b.QM~UO~N~~~~~::l:9(Z:tl. 

t.t, 7" / 7 t: :;t 7 i! ·:; I'- fl~· di> .Q t.: ~ "Z' 9) o J: ? -c z: 0) M 

r,,i t.t, IC fllJO) 1 / t:0 
- :$f /.A fJ"~ ( ~.Qt.:~. Z: O)raiO) 

lli t.J )J10f~ tHH-m t: J: ? -c ~ * •a 9 0 -119:e9 i:t.t, ::i 1 
11,,afilf t ~ .QO)""f, 1{ ·:; 7 7 ·:; ~ .::z. ~f:EO)~~ i t.Ql ;t .Qt.: 

~::i /7/-ttiti~ [., :t9 0 

1710 RDNrn 

Fig. 5 

6pin ?pin 

~--------~ 
CJ~ 

AMP OFFSET 

je?\ "<?\ I 

' 'K::::?:' 'K71 I 1 1 r I I I 1 
I I 1 1 I I I I 
I I I 1 I I I I 
I I I 11 I I I 
I I 1 11 I I I 
I I 1 'I 11 I 

I I I I 

OUT(B 

OUT8 

Fig. 6 



VTR Jf:I IC/ICs for VTR Applications 

• ~Jl.1...1:.<T.>):Ui 

(1) *-Jv.A.::t.H:-::i~'T 

* - Jv .A. 1J ': Ii, 50mVp-p ~1..I:.<T.>1i i5- ~ 4-5pin ;& rJ 

6-?pin r .. i,:1.Jn ;t :!: 9 o DC v""'Jv<T.>.A.1JlBIHHi 2V- 4.5V 

t'9 0 

3.5V ~ 9:i'L'':.A.1J 9:tt1u,,im.1i> fJ :t -tt A,o *-Ji- .A.1J<T.> 

.A.1J -( / !::"- 5" / .7. ,i, 1 M Q ~1..1:.<T.> t.: ilfJ, c (]) ~ -( /(]) 
*-Jv~T-t' 'btl~ilJljgt'9 o 

BA6413 Ii, I)=. 'P~~ijJO) t.: ilfJ, *-Jv~T-i±J1J I: DC :;t 

7~'l~W.1b:tt~ f<T.>:l::t~~~Ti±l1J~:tt:l:9<T.>t', 

f.t Q ~ < DC :;t 7 ~ ·;i ~ <T.>1'' Ii'~' =b <T.> ~ ffffl ~ T < t.:· ~ 

~ .A.1J-(/l::"-5"/.7. (.A.1J$@~) 
1) 2pin (i*/lifi1Jfft'll.A.1J) 

2VF + 500 Q ;IJfjj[?IH: k::i n' :!: 9 o 500 Q l-:H'H;t, ~
ffilj~Jrn .1i> f J :l:i!A, (Fig. 7)o 

2) 3pin (CW/CCW .A.1J) 

R1 (10k0) Ii, ±30%<T.>1~5'./:\'-~'b-::iT~';i:9 

(Fig.8)0 

BA6413 

3) 4, 5, 6, ?pin (*-Jv.A.1J) 

NPN ~ 5/::/.7.~(])l'(-.A11~·Yi/ii.:r,:i±1T~':!:9 o :::J / ~ 

ci-Jt-~5*<T.> 11?o<T.>~• (a:kl 1Jf)M:tt:t9 (.::ttli~ 

EE': l;!:J3W ~ :t't f.t ~ 'o I~ 5 './:\'-Ii 1/70 - 1/400 "f 9 )0 

t.: t.:· ~. 4-5pin, 6-?pin r .. i li1!ibl: t.t -::i T ~'Qt.: ilfJ, ~ 

5/::/.7.~<T.>::t7M~~~~W5M:tt:l:i!A,o 

Fig. 7 Fig. 8 
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VTR 1¥.1 IC/ICs for VTR Applications 

• 111itrt:l~ttlDl•/Electrical Characteristic Curves 

3.0.-----.-----.-----,---.,...--.,---, 

~ +---
~ 2·51--1--hl(~.......,:+--+-,1-roo-t =...L_O_µ_A--l 

~ lres=OmA 
w 2.01--~v1---..,.1---t---+---.----1 

~ 1.51--..,;.L'.1'-+---+----+----+--+---I 
7 

~ ti 1.01--1-1---+---+---+---t----1 

~ 
5 
0 0.51-+-t---+---+---+---t---; 

0 0~-4!----:8;----,1~2-~1~6.-----2~0,,---=24 

SUPPLY VOLTAGE: Vee(V) 

~ 8001-tr-l---::j:;;:;=-!==:;:j:;;;==j 
w a: 
!§ 6001----+t----,~t---+---t---+----l 
0 

f
::J a. 
~ 
0 

40 80 120 240 

INPUT VOLTAGE JV,.(mA) 

Fig.11 lfl:h'limt-.A.:h'lli:J±1M1 

> 10.0 t--+---++-+---1-t--lt---+-++-l--l 

'J 9.0 l--+---H---+---1-+--l+--+-++-f----l 
le~= lcont= lcont'! lcont= _J 

w 
> w 
_J 

f
::J 
a. 
~ 
0 

1712 

8.0t--t--1100µAj200µA] OOilA400µA-
7.01--+---H---+---1-+--1+----+-++-f----l 

6.01---1---H---+---<-+--H--+-++-f----l 

5.0l--+--tt--t---1-~t+--+-+-+-l--l 

/ 4.0l--+---+--t---11-~l.l""-t--+-l--l 

7 
3·01-+-+_,,,,.-+v-?l~rnv 0-',,-=--1/;;2"'pi:Ln -t--1 
2.01---+ ... i......----=-"~-t--t---i V,,,= 12V r--

....,.. r .dV,.=200mV 
1·0 o 400 800 1200 1600 2000 

200 600 1 000 1400 1800 

OUTPUT CURRENT : 10,,.(mA) 

RDNrn 

25 

~ 15 
w a: a: 
::J 
0 10 
>
_J 
a. 
a. 
iil 5 

80 

BA6413 

JV,.=OmV 
V,=V 5 =V 6 

l,,.=OmA 

I""' =400µA 

T- 200µA lOOµA 

L 
'50µA 
OµA 

4 8 12 16 20 

SUPPLY VOLTAGE: Vee (V) 

Vee= 12V 

~ 60 
E 

J 40 

f- 20 z 
w 
a: 0 a: 
::J 
0 

-20 
f-
::J 
a. -40 
f-
::J 
0 

-60 

-80 
0 5 10 15 20 25 30 35 

CONTROL CURRENT: I""'( µA) 

0 
Vcc=12V 

~ Vour 12pin 

> ~0.51----+---1----+-~I,='"~' =_5~0~µ_A__, 

~ 4---+-
~ -1.01--+--t--="T"---l;:;-=-l 

I 

" I -1.5 

f-
::J 
a. 
f- -2.0 ::J 
0 

0 200 400 600 800 1000 

OUTPUT CURRENT : 10,,(mA) 



VTR m IC/ICs for VTR Applications 

BA6431S 
BA6432S 

3*U DD-=E-$11''71' I~ 
3-Phase DD Motor Drivers 

BA6431 S/BA6432S 

• 9f.~-;f"~li!J/Dimensions (Unit : mm) 

BA6431S, BA6432S ,i, VTR (f):!f: -t7'7..9 /~~ibJf.13~!'1 
DD 'E-9 1''71' :1ffl IC l'9 o 

3 '§~)Jl~fij IJ .:: n~i1J'/j~ C f.. )(,? IJ •:; / )(, :!f: t' / -f? )(, 

IEJmi: J: IJ ~tt"gl' il1> I), 1Elti1J(<;]Mtf:l i: J: .Qimti '7'1/

:!f:IEJm, ~ 3- t-:il/-:!f:Yilii-T, 'E-?~Jti!::::i / H:J-Jt.

Yilii-Tiiil7> I) ~-"g';: ~ -J 7: ~' * 9 0 

The BA6431 S and BA6432S are a 1-chip 3-phase DD 
motor driver for driving the capstan of VTR. 

·~:& 
1 ) Uft.l 1) .:: ]1 ti:\ :1J '/j~ 

2) f..Jt.-? IJ '/ ""J'J(,:!f: t' /-f?J(,IEJml*Jjl 

3)1Elti1Jr<;JMtf:l~J:.Qimti:11/-:!f:l*Jjl 

4) ~~Hfiil.A t- ·:; 7'•"gfi~ 

5) 'E-?~lti!::::J/ 1-D-Milfff;j-~ 

6) ~l!!KfflTIElml*!jl 

• Features 

1 ) Pseudo linear output system. 
2) Builtin torque ripple cancelling circuit. 
3) Builtin revering brake based on detecting rotating 

direction. 
4) Provided with forced stopping function. 
5) Provided with motor power supply control terminal. 
6) Builtin heat shielding circuit. 

• Applications 

VTR capstan 

RD Nm 
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Rl.8 

14.86±0.5 
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VTR RJ IC/ICs for VTR Applications BA6431 S/BA6432S 

•/CJ ·y ~l!lltV'IO.lftiff/Block Diagram and Application Example 
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VTR JfJ IC/ICs for VTR Applications BA6431 S/BA6432S 

• ~xrrC-:;t~~/Absolute Maximum Ratings (Ta= 25°C) 

Parameter Symbol Limits Unit 

Vee 7 
~nnu".11±: v 

VM 20 

~:gm!!<: pd 2000* mW 

IJJf'l'igJtfBllII Topr -20-+ 70 ·c 

fliH'fiMiJtfBllII Tstg -40-+150 ·c 

I BA6432S 1.2 
't-:$1~iJJ'lim! lo A 1 BA6431S 1.0 

• 'll~tr.J!fijtt/Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vee = 5V, VM = 12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

IJJf'l'iil±:fBllII 
BA6432S 

VM 3 12 18 v TSO lfill!IH;t 6V Min. 

BA6431S 

IJJf'l'iil±:fBl!!I 
BA6432S 

Vee 
4 5 6 v 

BA6431S 4.5 5 5.5 

il!lftiimt 
BA6432S - - 18 Ee= EcR Eo1s= L 

Ice mA 
BA6431S - - 22 

;J<-JvA.tJ LLH 

A.t±JtJ'f1 ;...- G10 0.52 0.58 0.64 - A.tJ LMH Eo1s= L 
Ee = EcR- 0.2V ~ 0.3V 

;J<-Jv~'T~~~I±: VH+ 2.85 - 3.25 v IH= 15mA 

J:.1JllJ~fO".l!:I±: 
BA6432S - 1.7 2.2 lo=0.8A 

VP(sat) v 
BA6431S - 1.4 1.8 lo= 0.4A 

T1JllJ~f0~1±: 
BA6432S - 1.4 1.7 lo=0.8A 

VN(sat) v 
BA6431S - 0.7 1.0 lo=0.4A 

~fO#<t±Jt±JtJ'f 1 / Gvs 1.7 - 2.3 - Ee= EcR- 0.5V 
VM-VA1-3=1.5V~ 1.3V 

J:.fj!IJ~fO#<t±J t±J tJ Vs 2.45 2.65 2.85 v Ee = EcR- 0.5V 
VM-VA1-3=1.4V 

RDNrn 1715 
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VTR }ti IC/ICs for VTR Applications 

• tifFilllJ.I 
(1) ~1tl 1J =- 7" t:l:l :M: t- Jv? 1; ·;; 7 Jt-~ -r :..- -tz Jv 

ili :tJ ~mti8lffW:, * -Jv~EEA :tJ i.::M u 30' f:iLffiO)Jlft,t.:· 

i:J'ff~)}j[(." ili JJ ~ tl, :J:: 9 (~1t,l IJ =. J") o 

--W-3o'C 
I I 
I 

Fig. 1 

utJ' u, ili:1J~)JlttJ~·i:l'ff~i8lO)~il-. 3~~:::i11t-i.:J:-:i Zf'F 

6 tL ·M*iWi.: 9 ~ r .. it.Jfj:_ L;, !Eltii.:titt~J> t.t L>. 7 t.Jfj:_ L; :!:: 9 a 

.:::ntm~~~. •~O)ilit.J~m~~L~O)i:J'm~~~~ 

i8limE:~-ttH':l::9 ( 1-Jt-? 1J ·;; /Jv~ -r /izJv)o 

Fig. 2 

(2) t- Jt-? :::i :..- t- i:i -Jt- e: 1EJ•i1:Jr"1•t:1:1 i.: J: .Q ~•i :7' i..- -

~mm 

15, 16pin 0) t-Jt-? :::i :..- t- i:i -Jt-:Vifii-=t-i.::IJn ;t .Q ~m.: J: •J, 

ilit.J~mti :::i :..- t- i:i-Jt-9 .Q.::: e: :If\."~:!:: 9 o 

0 ' I 
: 1 : 1 Opin'll!EE ,____. 
' I 

'T"Y t''/-/(50-150mV) 

Fig. 3 

;::O),A,t.J:Vifiif-~, 9Jh7"//0)A:fJ~f.t-:iZ~~. &•~ 

EE1llJ (15pin) !;;I: 2.3 - 3.0V O)~Ef (tit~ 2.5V) HP:IJO 

[.,:J::9o 

T-9iA~~~~~-tt.Q~il-~*O)J:?~u:l::9o 

am 16pin i!&•~m.::M u-r~~f:ili.:&i •J ;1::9 @•i 

T - l'')o ;.}.:(.: 16pin i .iE~f:il!.: [., :!:: 9 C:, IC l*.J!'.IB!.: Z 

16pin ~1:il:Jf&•~1:il tmt;IJ-:i t:::..::: e: t•ili u!El,i1:Jr"1• 

BA6431 S/BA6432S 

ili !El~ i Jhf'F ~-ft* 9 0 

!Elti1:Jr"1•t:1:11EJ~~. iO)~O)IEJti1:Jr"11•iliu, T-9 

O)IEJ~i~1:Jr"1~1Elti~-tt.QJ:?~i:J97?1EJ~~fFffl[., 

:1::9o iO)~~T-9(.:(;;I:, {O)~O) 16pin~1:ili.:/itl; 

t:::. t-Jv? O)ililJJhtJftJ•tJ>IH- 9 !HM~:i.:~;!9 .Q 0)1.", i 
tti.:~M vr 16pin ~f:ilt~r.t:it.iEtJ' i:.a•~tLi.:~ff 

9.Q.:::C:~J:~, 9h•~~T-9i~~~-tt.Q.:::C:d1." 

~:J::9o 

(3) ili :fJ~mt•ili (: 1-Jv? 1) ~ 'Y 9 

2pin (;;i:ili:fJ~O)GND:Vifiif-l.:t.i:-:iZ1,':J::9o 2pin C: GND 

r .. ii.:'J' ~ t.i:tfftt (tit~ o.6a o l ttl*11: u, .::: .::: 1."~j:_ u 
t:::.~EEI 20pin i.: 71 - l''J\·;1? 9.Q.::: C: 1."ili:tJ~)JltO) 

•t:1:1iff\,\*9 0 

19pin i.:~o:IJa9 .Q ~m.: J: -:i -r ili t.J~mt tffi1JW9 .Q.::: e: :If 
\." ~ ;!:: 9 o 19pin C: 20pin tJ~·~~1:iL!.: f.t .Q C:.::: 0 -z'ffilJ~R:lf 

tJ> tJ> .Q 0) 1', .::: 0) C: ~ O)~mH I Max, 2pin-GND r,.iO)tff 

mi R2p, 19pin 0)~0:1.JD~EEI V19pC:9n!J' 

V19p 
I Max= R2p 

(:f.J:IJ;l::9o 

(4) T-9~iili\:::i:..- 1-i:i-1t-mrng 

IC l~'.H~;;t.Jf)il!J\'.9 .Q ~t.Jm*:O)? "5 i 0) (i C: Iv c' (;;l:ili t.J~51: 

l-7/9A90):::Jv?9-I~79~1'~-~tL:l::9o.::: 

O)t~*: Pc it c-Er .. iO)~Ef:lf•< ilit.J~mt:lf:*:~1,q1c:', 

:*:~(f.J:IJ;l::9o 

~)ili\~EEtJ' 6 T-9 i.::IJQp.Q~Ef i9511, 'f:::. '€,O):lf, ;::O) 

C-E raiO)~Efl.: f.t I);!:: 9 :If, ~mt:lf1j\ ~ \,' (i c T- 9 !.: 

:1.Ja:h.Q~EEtJ~·,1,~ < t.J:.QO)-z', -t0)·$hi'<ilti.: c-n .. ii.:~ 

EE ;If tJ> tJ> .Q .::: C: i.: t.t I) * 9 0 [., t:::. tJf -:i -r ~ :tJ Hi~i)!.: 1~ ? 

(IC O)[-f~t~*:i::t-1\ [.,f.1:1,'t:::.~i.:t) t:::.~i.:it, ilit.J 

~)Jltl.:/it L; Z~i.lil!~EE i ~ft~ -tt .Q.::: C:, f:W "51J,~mtili :tJ 

~~~~~~EEtt<L,, :*:~mtilit.J~~~-<u-r~~ 

~L~*~f.i:~EEiili:tJ~l-7/9A90)~E~~~;t 

t.t \, \.::: C: ;lf1fh~C:'9 0 

.::: 0) t:::. ~ i.:~it G tL t:::. 0) :lf~i.lil! :::i / I- i:i -Jvtfi\Hm (17 

pin) 1'9 o 

.::: O)~/jgi;t ili 1:J~L1l1J I- 7 /::;·A 9 0) C-E r .. i~EE i •t:1:1 

u, ;::O)~EfC: 16pinA:tJ~Ef0)1ifii.:/itL;t:::.~iili\:::i/ t

i:i -JH~iS- i 17pin J: IJ ili :tJ [., :!:: 9 o .::: 0)1~i5-i ~ -:i Z 

T-9~)!\iii :::J / 1-i:J-Jv u:1::9 o 

16pin A:fJ~EEi.:J:-:i Z t ;::O):::i / t-i:J-Jt-1~i5-t~;t -r 

1,' .Q 0) it, ili :tJ I- 7 / 9 A 9 i.:af!f~,~t.i:~EE(VcE(sat)l 

dili:tJ~mt~J:-:iT~f.i:.Q~61'9o 
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VTR ffl IC/ICs for VTR Applications 

(5) ~~Ifill.A t- "J 7'Yiifi-T (4pin) 

t±l:tJ t-7 /:;·.A :$lO):i:TO)J:.fllJ t- 7 /:;·.A :$l ~OFF'::: I.,, 

l'fllJ t- 7 /:;·.A :$l ~ ON ;t*;i~I:: I.,:!: 9 o 

2pin '::MI., 1.5V P.11:. <:A "' ") 7'1h1'F c f,t I)' GND l::x<t 

I., T + 0.7V P.ll'<:IHl~'E- Fl: f.t I) :!: 9 o 

(6) IHl~1J[ti):::i/ t-Cl-Jv (11pin) 

iE fii <0.9V 

.A t- ·:; 7' 1 .3 - 3.0V 

~ ~ >3.5V 

.At-·:; 7''E- i-·,;1:, J:."'fO)tf:l:tJ t- 7 /:;·.A :$l ;If OFF c f,t 

.QI\-( -(/I::'- '.$1' / .A;/;*;li.~I:: f.t I);!: 9 o 18, 22pin O):::J / 

7'/'lf li~:lm~ll:. <:9 0 

t±:!:tJ~iftl'l' t±:!:tJ~iilE:;J;;: 
:+l LlV<0.5V LlV=0.5V LlV>0.5V ! ~LIV= I (16pin~l±)-(15pin~!±) I 

:El 2.65V ---- ---
·§_ feyj1" (~jfQ!§<t±:!t±:!:tJ-7''1 /) =2.0 
~ : : I *l!ll:f~(;l:Typ. 

I I I 

1.31.41.5V 

24pin~!±-t±:!t.J'lffi"f- (1.3,23pin) ~!± 

Fig. 4 

• ~JJ.IJ:.0)):£~ 

BA6432S, BA6431S Ii IC.l>Hf~ilii!IHl~f.tcO)f*~UHf 

'::: ~ :i: J:. 0) ,.,\\ 1.i> 6 , 2 -:> 0) ~ i.!!Uli IHI~ ( P.11' TSD1, 

TSD2) ~~~t..,n,:1:9o 

lh~~-~. ~$Mcl.,T*0)~)7:9o 

TSD1 : 175°C 

TSD2: 215°C 

IC =J- ·:; 7'5M.•1fl:.Ji. I., TSD11flh1'F9.Q ct±l:tJYiffi-T (1, 

3, 23pin) ,;1: :;t-7' :.-~xriin:: t.t •J * 9 0 .:: :11. liff'.@rn~ 

;t-1~·-'\"'t±lM.ff~f.t c:· t±l :tJ~5JiH::E~9 .Qt O)'::M t.., T 

~-~cf.t~:l:9lf~M~~~~.QIC~$0) •• '\"', Yiffi 

.:rrai ~ 3 - "'f,t c:· '::: ~ IJ IC ~tlB,:::k~JM:IJ'51if:f1.~~9 {> 

~.gl;J:~:!lfi!:IJ'·~ IJ :!: it /i, 0 

~ 6 '::: jM,* :IJ'°J:.Ji. I., TSD2 :IJ"lh1'F 9 .Q cl:. l' 0) t±l :tJ t- 7 

BA6431 S/BA6432S 

ATC 1prn 

2pin 

Fig. 5 

3pin 23pin 

/V'.A)l';J: ON l.,'E-:$l~im!Yiffi-T (24pin) -t±l:tJ GNDYiffi 

-T (2pin) raiO)t!.Hi'LfilHi 3 OJ.-:fF,::t.t IJ:l:9 o 

l..,f::.:IJ"-~ T Z.O) c ~ 
I _ VM (V) 
M- RM+R2p+3 (Q) 

(IM: 'E-)l~;mi~)M, VM: 'E-)l~iJiii~fE, RM: t 

-)l~iiiiit±l:tJti\:m, R2p: 2pinti\::tit) 

O)'E-:$l~~~5Trflf)M:f1..Q0)7:, &fi~~~Z.O)~)M-~ 

l'<:lh1'F9 .Q ~5Trf~~fU~-T~ 'E- :$l~iiiii-24pin rai,::1Z,t' 

:fiji;A. Vr < tC.~~'o 
:!: t::.Z. :11. i::JO) TSD O)j}Jf'J:~fEl:.t: BA6432S 7:1:.t: VM>6V 

0) c ~ <: 9 0 * f;:. BA6431 s <'.' l:.t: TSD 0) lhf'F~Ji :IJ'' Vee 

,;:{ix:(.¥ I.,:!: 90)7:).i~ I., l ( f::_· ~ ~ 'o 
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VTR }ti IC/ICs for VTR Applications 

• 1!1Ultfl<J~ttdb8/Electrical Characteristic Curves 

5.0 

4.0 

> 3.0 
+;; 
> 

2.0 

1.0 

-.. t::::::r__ 
I ~--- --40 80 120 160 

AMBIENT TEMPERATURE :.Ta ('O) 

lll::IJft~llli~ 

I'<.... 

5 10 

l,(mA) 

Vcc=5V 

15 20 

1 ::=~FH4IJ I 
0 0.5 1.0 1.5 

1718 

~tuJfij 
0 0.5 1.0 1.5 

OUTPUT CURRENT : 10(A) 

BA6431S 

Fig. 10 l:.1Jll~f!l'il~-l:ll:htllll~tt 

"f "fRIJ~fll1i~-/:ll :1Jtllll~tt 

BA6431 S/BA6432S 

r-T-r---i~......---,.~-r-300r---r-:V70-,=~.5~V,...---,.~~--, 
V.=12V 
Ec.=2.5V 
ED/S=L 

1.9 2.!l 2. 1 2.2: ';..7' 2.8 2.9 3.0 3.1 

RDNm 

Fig. 7 .A:h-l:ll:h~tt 

OUTPUT OURENT: 10 (A) 

BA6432S 

Fig. 9 J:.1WJ~tn~~-W:htllll~tt 

"fOOJ~tnt~-W :h•llll~tt 

{V.-A,){V) 

cc= V 
V.=12V. 
E .=2.5V 

4.0 



VTR }fi IC/ICs for VTR Applications BA6431F 

BA6431F 3 *6 DD -=I:...,;. 11 f'' 7 '( J{ 

3-Phase DD Motor Driver 

BA6431F l;t, VTR <7):\'- i7 7' A :$1 /~li.Jm 3 m DD 'E- :$1 

1"51 J~ffl IC l'9 o 

3ffi~~lllli1J,;,t•J.=J'l~i!Jn~c 1-1v? •J ·:17'1v~-v:.--tz1v 

@~~~~~tt~l'•~. @~n~•m~~~m~~v

~@~. :/3- 1-:iv-~~f, 'E-:$1~)W-:::i:.- Hl-Jv 

~ft.if• fJ. ~,f~\Hilil:t.t "'.Jn '~o 

BA6431 F is a 1-chip 3-phase DD motor driver for driv
ing the capstan of VTR. 

·~~ 
1 l liM •J = rili:t.Jn~ 
2) "'"" •J ·:17'Jv:\'--v:.--tz1v@~l*Jiil 
3)@~n-~•m~~~m~~v-~l*.i~ 

4) ~HIJ.A I- ·:17'.mtm<t~ 

5) 'E-:$1~)W-::J /I- D-JJ,~f-f;t~ 

6) ~~001@~1*.iiil 

•Features 

1 ) Pseudo linear output system. 
2) Builtin torque ripple cancelling circuit. 
3) Builtin revering brake based on detecting rotating 

direction. 
4) Provided with forced stopping function. 
5) Provided with motor power supply control terminal. 
6) Builtin heat shielding circuit. 

• Applications 

VTR capstan 

•1i-:Jf~"tj"~~/Dimensions (Unit: mm) 

8 
+I 
O> 
oi 

1M±~ ~±~ 

2827262524232221201918171615 lr 

.~01~~1 
1234567891011121314 Jlr 

0.8 
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VTR Ji IC/ICs for VTR Applications BA6431F 

• ~Mil*~•/ Absolute Maximum Ratings. (Ta = 25°C) 

Parameter Symbol Limits Unit 

Vee 7 

·~-I.I: 
v 

VM 20 

WF3:Nl!I;: pd 600* mW 

lbf'l'illllCI! Topr -20-+10 ·c 

1¥#ililt&I! Tstg -40-+150 ·c 

-t:-~IHJJ-.)llt lo 1.0 A 

• 'llUiU1t!M1!/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Vee SV, VM = 12V) 

Parameter Symbol Min. Typ. 

lb11'•LI:&I! VM 3 12 

lhf'l'tll.I:CI! Vee 4.5 5 

)J!IR•}Jlf Ice - -

.Al:l:l1J?"1';., G10 0.49 0.58 

;t--Jl-':llH·'llUiiitl.I: VH+ 2.85 -
..tiHIJ~~-1.I: Vptsat) - 1.4 

'"fflllhliB: VN(sat) - 0.7 

~~~1:1:11:1:11:Jlf1';., Gvs 1.7 -

..t1lllft~~l:IH:ll1J Vs 2.45 2.65 

•lllfl:itlJ.I 
(1) -~ •J .=. J7:±11J t t-Jv? •J ·;1 /JJ.,:f i' .:.rf!JJ., 
1±1:tJil)llfjJ1l1f~11*-J"~1±.A:tJ1:x<.t 1,,, 30· 1:i'Lffi(J))lt1vt.:e 
1f~jJ1l~l:f:l:tJ ~:ti.* 9 o (~fij IJ .=_ J7) 

, , 
-f'-30'C 

11 

*-11.-.A.:h l"'-+-'-1 ---""~--7"--__,.,,--__,,~ 

Fig. 1 

L,~L,, :±11J~~d@m)J1l(J)~*• 3ffi(J)::J1~~J?Z 

f'I=; :tl.61i&~l:9 ~l'llld~ t;[Bl-l:ft;.J>f.j: .b.7tf~ i; *t' 0 

Max. Unit Conditions 

18 v 
5.5 v 

22 mA 
Ec=EcR EDIS= L 
;j;-J!,J..1J LLH 

0.67 - J..1J LMH ED/S=L 
Ee = EcR - 0.2V -+ 0.3V 

3.25 v IH= 15m 

2.0 v lo=0.4A 

1.0 v lo=0.4A 

2.3 - Ee = EcR --' 0.5V 
VM-VA1-3= 1.5V-+ 1.3V 

2.85 v Ee = EcR - 0.5V 
VM -VA1-3= 1.4V 

~:tt.1~~~~~~0)1±1:tJ)J1lmu~~(/)em)J1l~~~)J1ll 

~ft~ -1!'"(1.' * 9 o ( t-Jv? 1J ·;.i :1 JJ.,:f i' ;.rf!JJ.,) 

Fig. 2 

(2) t-Jv? :::i;... t- a-Jvt!Bl-1.il<il~t:l:lt:J6l'Qlti7'v 

-:fflft~ 

10, 11pin(J) t-Jv?:::i/ t-a-MMFH:1.JU·Mltl±l:J•J, 

1:1:11Jii)lifl::J/t-a-~96~td~~*t'o 

~(J).AMilH·UitllJJ7 /:10).A:tJt:t.;:? l t:> IJ' ~~iii± 
'flll (11pin) Ii 2.3 - 3V (})~/±: CtUUil± 2.5V) I ~P1.Jll 

L,*t'o 
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VTR JD IC/ICs for VTR Applications 

0 I 

: 1 : 1 Opin1ltJ± ,__... 
I I 

7'·~ r'/-/(50-150mV) 

Fig. 3 

t-,~~~~~~tt9~~U*~~?~~*To 

AHJJ 1opin 1;1:~?.um:1.::~<.t vr:R•~1.::a., •J *T (IEilti 

t- l")o 

;._x1.:: 10pin ~iE~~I.:: ~*Tt, IC ~$1.::l' 10pinil~ 

d·~~~~~W?~.:t~~l±l~IEiltin~~l±llEil~~~ 

f'l=~tt:l:To 

IE!ltin~~l±llE!l~1;1:, -t~llij;~IE!ltin~l~l±l ~. t-' 

~IEil~liQ!n~~IE!lti~tt9~?~c97?1EiJ~~~m~ 

:!:To -t~~~t-,~U, -t~t~~1~~~~~1it 

t;t.: I-Ji-? ~lhlJti:f.fiJ•iJ>IJ t - ";t~)i:l.::~iikT Mi, -t 
tt.l.::~Jtll ~l' 10pin ~~l~JlUiEiJ• S~*ii~l.::8fi 

T9C:t~~ij, Th•~~t-,l~~~tt9.:td~ 

~:!:To 

(3) l±J:l.J~)llf~l±JC f-Jj,? IJ ~ •:;, 

27pin l;f: l±l 1.J~~ GND ~-Tl.:: f.i:? l' 1.' *To 27pin t 

GND r .. i1.::1Jq~ f.l::titt (ti~ 0.68 0) ltltiJC ~ • .:: .:: ~ 

~~ ~t.:tlEEI 6pin 1.:: 71- !"!~·:; ?T9.:: t ~l±l:l.J• 
)Jlf~~l±llrr1.':l:T o 

?pin 1.::~01.JnT 9iliEEI.::~? l l±l:l.J~)Jif llhfJ{i!JT 9.:: t iJf 

~~*To 6pin t ?pin 7Jf~~~1.:: t,,: 9 t.:: -3 ~lhlJl!RiJf iJ• 

11·9~~ • .:~t~~fl)Jlfl IMax. 27pin-GNor .. i~mtt 

I R27p, ?pin ~m1.Jn~EE I V7p t T tl.li 

I _ V7p 
Max. - R27p 

t f.i: IJ :!:To 

(4) t-,~jl:::i;.... 1-C-JL-fllil:i 

~~~d~MT9'1:1.l~~~?~-t~~t~euw:l.l~ 

1-7/9.A,~:::iv?,-.I~ ·:;,r .. i~)i!i•~tt.:l:To.:: 

~ti~ Pc I;!: C-E r .. i~'IEEiJf~ < l±l:l.J•)JlfiJf*~ 1.'lil e' 
*~< ;j:IJ*T 0 

ilil•EEiJ• St-' 1.::1.Jn~9'1EEl~~l1.'f.: t~11-r.:~ 

C-El'lll~•EE1.::t,,:1J*Td, ._)Jlf7Jf1J,~<f.1:9~~. -t 
~9•fi~~E~~-EEd~~9.:t~f.l:ij*To ~~ 

iJf? -r•:l.J l:fi~I.::~? (IC ~ff~tft~I :t-1\'- ~ f.i: 

l.'f.:ilbl.::t) t.:ilbl.::U, l±lt.J-.)Jlfl.::litt::l'Ci.liiEEl~fl:: 

~tt9.: t, ~~1J,.)llfl±J:l.J~l.::U-.ilCEEl'flt< ~. * 

BA6431F 

C)Jlfl±l:l.J~l.::U~< ~l' 1~·~PJJ:.1.::a9t.i:CEEll±l:l.J~ 1-

7;.... 9.A ,~ C-E r .. 11.::1.Jnif.l:l.'C: t iJf~,~~T 0 

.:~t.:ilf>l.::~lt Stt.t.:~dtli!i!:::J;.... I- C-JL-fllil:i (Spin) 

~To 

C:~fl~Ul±l:l.J~J:.iD.IJl-7/9.A'~~El'llltlEEl~l±l 

~ • .:~~EEt 10pin .A.1.JCEE~fiRl.::lit t;t.:iltil:::i;.... 1-

c-M~~I Spin~ IJ l±l1J ~:!:To .:~~~l~?lt 

-'•ii I :::i ;.... 1- c - Ji.. ~:!:To 

10pin.A.1.J~EEl.::~?l't.:~:::i;.... t-c-M~~l~;t -r 

I.' 9 ~ I;!:, l±l 1.J I- 7 ;.... 9 .A ' I.:: II flt,~,~ f.i: ~EE 

(~~-) Ul±l:l.J~)Jlf~~?l'~~9~S~To 

tll:t.J11t;t1J' tll:t.J11;)1[:;1;: 
'1V<0.5V '1V=0.5V .1V>0.5V 

l:!:J • -R 
'H 2.65V 
,!;; 
c. 
Cl 

-~----- '1V= I (10piniltJ±)-(11pintll:J±) I 

111i~ (j8if!l~tlltll:t.J?'1' /) =2.0 
I 

I I I llE lli:fiHiHyp. 

1.31.41.5V 

1 pin1ltJ± - tll :t.Jii\i'T(2,25,28pin)11tJ± 

Fig. 4 

27pin 

v. 
1pin 

25pin 

Fig. 5 

(5) ~llilJ.A I-·:; 7'~-T (24pin) 

28pin 

l±l:l.J I- 7 /9.A '~~l'~J:.iD.IJ I- 7 /9.A' I OFF I.::~. 

l'iD.IJ 1-7/9.A.'I ON~SI.:: ~:!:To 

27pin 1.::M ~ 1.SV PJJ:. ~.A I- ·:; 7'1111'1= t f.i: I), GND 1.::M 

~l'+ 0.7V J..~ff~IEiltit-1"1.::t.i:•J *To 

(61 IEiltin~:::i;.... 1-c-1i.. (15pin) 

iE ti <O.SV 

.A I-·:; 7' 1.3- 3.0V 

iQ! ti >3.SV 

.A.l-7/t-l"UJ:.l'~l±l:l.Jl-7/9.A,dO~tf.1:9 

/\1·1/t:"-11'/.A.~IU.::t.i:•l*To 

4, 8pin~:::i;....7;....-t:tU~:f.il$1.i~~To 

RDHIR 1721 

v 
T 
R 
m 

I 



VTR ffl IC/ICs for VTR Applications 

• fY!JIL.t:.ont• 
AAillmf!Ell!§t:-::> ~' -r 
BA6431F l;I: IC J.iHf~il!IEl~Ht c0)1¥~, tttfl:~~J:. 

O)gtJ•':> 2-:JO)AAi!lmf@l!§ (Pl"""FTSD1, TSD2) ~~~ 

[.,"t~':J:9o 

lb1'F)jiJ3t(j:' ~i1!1ii C: [., -r * 0) J: ? 1' 9 0 
TSD1 : 175°C 

TSD2: 215°C 

IC 7- ·;.i /)jiJl:ll J:.¥1. [., TSD11J"'ti1'F9 .QC: ti:lt.JY:IJ-T (2, 

25, 28pin) l;l:;t-//~;l;:~t:t.i:-11*"90 C:tl.l;t~~m~ 

;t-1'\-'\'!>tf:lt.J~.R~ij: c:· tf:lt.J•5*t:it91Zi19 .g tO)l:M t., z 
l;I: ~jdj C: f.t I J ;!: T 1J"'9j.$~1Zil 1: J: .Q IC ~$0)li}t:!j'\'!>, YjfJ 

-Tf'.,, ~ 3 - I- ij: c l:J: IJ IC ~$t:*•5*1J"')Mti~AAT .Q 

~iJl;l:ldJ~iJfilb IJ ;l:-lt/t,o 

~5V 

BA6431F 

~ ':> t:)jiJl:lf J:.¥1. [., TSD2 :llti1'FT .Q C:...t.""f"O)tf:lt.J I- 7 
/V".A:5rl;t ON [.,~-:51-il!Y:IJ-T (1pin)-ti:1:1J GNDY:IJ 

T (27pin) r .. iO):l!!ti\:fiBl;I: 30 Pl"""FI: t.t I)* T 0 

Fig. 6 

[., f<= iJL) l C: 0) C ~ 

VM (V) 
IM= RM+R27p+3 (Q) 

(IM : ~ - :5r ~il!~mf, VM : ~ - :5r .il!.1±, RM : ~ 

-:5r~il!ti:IMH:tit, R27p: 27pintfttfi:) 

O)~ - :5r~il!-~n~·~n .g 0)1', ~~~t~t: 1;1: c:O)•~fiiJ..:l 

"""Fl"lb1'F9 .g ~5*i!lmf~-T ~ ~ - :5r ~il!-1 pin r .. i 1:11,, -f ~ 
.AL,Z< t~~~'o 

lb1Ui\Jl1J"' Vee t: J::-? -r~11:; t., * "90)1')i~ t., -r < t~ ~ 

lOOµF J 12V 

0.680 
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VTR Jll IC/ICs for VTR Applications 

• 11mr.J~M:dll•/Electrical Characterestic Curves 

~ a. 

i5 0.8 
f'= 
<( 

~ 
~ 

a. 
gj 
i5 0.4 
a: 
w 
~ 

~ 

5.0 

4.0 

~ 3.0 
h 
> 

2.0 

1.0 

', 
.............. 

' ', 
' ', 

' 
40 80 120 

AMBIENT TEMPERATURE Ta('C) 

Fig. 7 BA6431 F ~1.JffiJR.llll*i 

r-..... 

5 10 

l,(rnA) 

(V.-A,)(V) 

Vcc=5V 

15 

150 

20 

Vee= V 
V.=12V 
E ,=2.5V 

4.0 

BA6431F 

1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 
Ec(V) 

Fig. 8 .Atl:l1.J~;J'fi 

1 ::~:tstL .. I I 
0 0.5 1.0 1.5 

~om~11 
0 0.5 1.0 1.5 

OUTPUT CURRENT l0(A) 

Fig. 10 J:.1mlllMO~EE-tl:l1.J~mt~il'tt 

'"F1~1J~~O~EE-tl:l1.J~mt~;Jtt 
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VTR JD IC/ICs for VTR Applications 

BA6435S 
BA6436P 

3 #1-l:-~ 1''71' l~ 
3-Phase Motor Drivers 

BA6435S/BA6436P 

•*~'1-i:!l!l/Dimensions (Unit: mm) 

BA6435S, BA6436Pl;I: VTR ~ -v7".:A.9 /Jt;Jtt<l) HfM:-
9 "'711 ~ ~ t" o 3 ffi~ittJi!ftl 1J .::. J"IHJJn~ ~ "Ji-? IJ 

·;1 7" Ji-~ -v /-t?J1-181l!U: Pilil l.h ? 'I · 7 7 ·;1 911till~ ~ 

?n'*To 1±1111-7;...-;;;A.9~~~.Ll:181il~Pilil~. 11£ 
~mftJ• i?i:k~)llf*~ A~Hi:181'-i4$tt~t" o 

BA6435S/BA6436P are 3-phase motor drivers for VTR 
capstan. With a 3-phase full-wave pseudo linear driving 
system in use, it incorporates a torque ripple cancelling 
circuit to reduce wow and flutter. Thanks to a builtin 
output transistor saturation preventive circuit, revolution 
characteristics are made satisfactorily flat from small to 
large currents. 

•M-& 
1 > 3'!1~5.ttJi!1!.l! 1J.::. J"IHJJn~ 

2> ~ttim t-Ji-? 1J ·;t /Ji-~ -v ;...-1zJ1-1B1um 

3) 1B1'-inftil~1±11: J: Q ~'-i 7· v - ~Pili\\ 

4) lf:l:tJ 1-7/-:/.:A.9 (H1WJ, L'fBIJ) ~;fO~.Ll:181ilPi!il 

5) 'E-9~iJii:::i;... 1-0-Milff#~ 

6) *-MIH·ffliiiJiiPilil 

7) DIP~.:z.IJ/? H?-24pinH·y'J"--;; 

BA6435S: 71 /i&~K#~ 

BA6436P : 7 1 /i&~K~ ~ 

•Features 

1 ) 3-phase full-wave pseudo linear driving system. 
2 ) Provided with high-performance torque ripple can

celling circuit. 
3 ) Builtin reversing brake by detecting rotation direc

tion. 
4 ) Builtin output transistor (H side, L side) saturation 

preventive circuit. 
5 ) Provided with motor power supply control terminal. 
6 ) Builtin power supply for Hall element. 
7 ) Package of DIP shrink, power 24 pin (with heat 

dissipating fins). 

1724 RDNln 
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VTR If.I IC/ICs for VTR Applications 

• "1 Cl ·:1 ? ~ 17Hf 7 .L../Block Diagram 

• l!extil*:IE~/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol 

i:titJn~a:: Vee 

~ntJn~a:: VM 

ff;&ffi?t: pd 

lbf'FiJi/J~IHI Topr 

fli\#iJi/J~IHI Tstg 

i±l 1Jrf;&'IUf lo peak 

* 1 Ta= 25'e J:lJ::l'l116mW/'e <'ffi.t 
*2 li'f§tll!I<:, ASO ~ill!xfJ:~';::t 

Limits 

BA6435S BA6436P 

7 7 

24 24 

2000* 1 2000• 3 

-20-+ 75 - 20-+ 75 

-40-+150 -40-+ 150 

1500* 2 1500* 2 

*3 Ta= 2S'e J:lJ::l'l116mW/'e l'ffi.t, 90 X 145 X 1.6mm :lf7 ;;:I:;f-~ :,..~iU&lli:ilt 

Vee 

5V J, 

13 

Unit 

v 
v 

mW 

·c 
·c 

mA 

BA6435S/BA6436P 

24 v. 
J, 12V 

23 A, 

+ 

3 A, 

+ 

• !11\t~!M'tt/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Vee= 5V, VM = 12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

l-Jv'7:tli~A.1J'f1 :...- G10 0.29 0.32 0.35 - Ee = 2.3 -+ 2.2V A.1J LLH 

;t;-Jv'lfH·'ilii!li'iliB: VH+ 3.3 3.6 3.8 v IH = 15mA 

'J "J /Jv~ "':...--tzJv$ VRee 4.5 6.3 8.1 % A1J = LLH-+ LMH 

~fa~i±li±11J'f1' :...- Gvs 1.7 2.0 2.3 -

"1' '-'"'Jvi±l:htB: VoH 1.1 1.5 1.9 v lo=0.8A 

a - v "'Jv 1±1 :h ta:: Vol 0.95 1.3 1.65 v lo=0.8A 

lbf'F~i!litB:~OO Vee 4 - 6 v 

i!Jt'F•iji!i/Hllll 1 BA6435S 
VM 3 23 v TSD llilBiH;t 6Vmin -

l BA6436P 
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VTR "1 IC/ICs for VTR Applications 

• llJfFiltlJl 
(1) l!ifJ,;1.IJ = J7l±J:1J C f-JJ...? 1) ·;O"JJ,:f i' /i?JJ... 

:±l :1J~);lf)/J0f~l;J:;t- -JJ...~l±.A:1J 1:M 1., 30° f3'Lff!O)Jl:1t,t.:8 

m)Ji1.":±J:1J ~ti. ;f: 9 (l!i'fJJl IJ = J7) 0 

--W--ao'C 
11 

Fig. 1 

l.,#L,lfl:1J~);lfW8mMO)~e. 3ff!O)::i~~~d::?TfF 

5 tt..Q!ti.W.':~r .. i1f~ i.;, 181ti1:•~~ J...7;/f~ i.;:1:9 o 

~tt.t~~*~~~O):±J:1JMmu~~O)em•~~M•t 

~:I:~ -t!Tl. '* 9 0 ( 1-JJ...? IJ ·;17" JJ,:f i' /i? JJ,) 

v v 
Fig. 2 

(2) t- JJ,? ::J / t- Cl - JJ, c!:: 181ti1.iial~l±l ': J:: Q i2!ti ::f v 
-:fflfj~ 

15, 16pin 0) 1-JJ...? ::J / f-Cl-JJ...Yi/j-=f,;::1JU~.Q~J±,:J:: I), 

:±J:1J~)jiff ::J/ f-Cl-JJ...9.Q~ c!::;lfl."~ :1:9o 

0 l i l 16pin•J± 
i..--.J 
I I 

7'·~ r'/-/(50-150mV) 

Fig. 3 

~0))..:1J~T-U, ~ti7'//0))..:1J~~?T~ij, ~~~ 

l±flil (15pin) l;J: 2.3 - 3.0V O)~J± Ui~ 2.5V) Hf.Iba 
[;:1:9o 

~-9i~~~l.l:.~-t!.Q~·U*O)J::?~L,:1:9a 

~HJJ 16pin l;l:£$~1±1:~<f I., Ttt~l±l:ili> IJ :I: 9 (181ti 
~- l')o 

/XI: 16pin i .iE=fJ'L I: [;:I: 9 c!::, IC ~ll!H: T 16pin ~f3'L 

BA6435S/BA6436P 

tf£~~f3'Lt.m-t~ht.: ~ c t~l±l [;18Jti1.iial~l±l181ntti 

1'F~-t!:l:9 0 

181ti1.iial~:±l181~U. f0)~0)18Jti1.iiali~l±J[;, ~-9 

0)18J~ii2!1.iial1:18lti ~it Q J::? ':Cl':/.;! ?@~':1'F.lf.I [; 

:1:9o f0)*6!.fH-'-91~t;J:, fO)~O) 16pin.f3'Ll:Jit[; 

f.: f-JJ...?0)$1Jibt.f1J•1J>IJ ~ - 9 U~)l:l:~ii9 .Q 0)1.", f 

tt.':ll!i!WI vr 16pin ~titi~~l;J:.iEt.i• 5~~~f3'Ll:8fi 
9-Q~ c!::l:J:: IJ, 96'!--\">;/J>l:~-9 i~l.l:.~-t!.Q ~ c!::1Jf1." 

~:1:9o 

(3) lfl :1J'ii)ilf~lfl C f-JJ,? IJ ~ ';! 9 

2pin l;J:l:l:t:1J$i0) GND~T-l:~?Tl.':1:9a 2pin c GND 

r .. ,,:'J'~ ~m:tt <l'l~ o.5 o l ttl~ 1.,, ~ ~ 1."~~ 1.,t.: 

~l±i 20pin 1: 71 - !'I~ ·;1? 9.Q~c1."l±l:1J-.:)ilf0)~ 

:±l f fil,' * 9 0 

19pin ':i:t:ibU9 .Q•1±1:J::? T l±l:1J•);lftlfill!Sl9 .Q ~ c!:: tl 

1." ~:I: 9 a 19pin c!:: 20pin 1Jfll!iJ•ilt': ~ .Q c!:: ~-? 1."llllJ!Slt.if 

;/J•;/J>.QO)C', ~O)c!:: ~O)~)ilfi IMax,, 2pin-GND raiO)t!.t 

titi R2P, 19pin O)i:tJbU~l±i V19p c!::9tt.t! 

I _ V19p 
Max. - R2P 

c!::~IJ:l:9o 

(4) ~-9-i)l::J/ 1-CJ-JJ,flfj~ 

1c E11*t.i,.,11iff9.Q•:1Jm~O)? -t>, fO)llc/t,c,;1::±J:1J 

$it- 7 / :::;;;r. 90)::i v? 9-I ~ ·:19rai1.")11ifi! ~ tt.:1:9 a 

~O)tft~ Pc u c-Er .. iO)i!il±1f~< l±l:1J•);lft.i>"*~1.'ll 
c, *~< ~•1*9a 
iiiil•1±t.i• 5 ~ - 91:110 t> .g iii± t ~511., t.: t O)t.i>", ~ 0) 

C-E r .. ,O)~J±':~ IJ :1:91J"', ~)ilf;lf/j\~l,'ll c~-91: 

bUt>.Q~J±1J>"1j'~ < ~.QO)C', f0),5~1t,*U': C-E r .. i1: 

ii;J±;IJ>";IJ>;IJ•.Q ~ c!:: 1:~ IJ :1:9 a l.,f.:;/J>"? T, ~:1J i:ft'~': 

~? (IC O)fl'~fft~i:t-1~- [;~l.'f.:~':t) f.:~I: 

U, l±l:1J•)ilf~litt;T~~-l±i~ft~-t!.Q~c!::, ~'5~ 

•);lflfl:1J~~~~~l±t•<L,, *~);lf:±J:1J~~U~(L, 

T~~W~~-9~~1±i:±l:1J$it-7/:::;;;r.90)~E~ 

1:bu~~l,'~ cti,.1t-~1."9 o 

~O)*~~~~&tl.*O)W-~::i/t-Cl-~fl~ 

(17pin) 1."9 a 

~O)fl~U:±l:1J$i~~t-7/:::;;;r.90)~E~~l±i~:±l 

[;, ~0)-J±c!:: 16pin .A:1Jiil±O)'fl,:lit 15f.:'C~::i / t

Cl-JJ,f~~i 17pin d:: IJ :±l:1J [;:I: 9 o ~O)f~~i~? T 

~-9~~f ::J/ f-Cl-JJ... [;:1:9o 

16pin .A:1J•m:J::? z t ~O)::i / t-ci-M~~i~~ z 
l.' .Q 0) U, :±l :1J I- 7 / :::; ;;r. 9 1: ~. ~' ~ ~=I± 

(VCE(sat)) l;J:lfl:1J~)ilfl: d::? T ~~ .Q ti• 61."9 o 
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VTR ,EH IC/ICs for VTR Applications 

1.3 l.41.5V 

24pinlltl±- tfj 7J'lii\l'T-(1,3,23pin)lltl± 

ATC 1pin 

2pin 

Fig. 4 

v. 
24pin 

3pin 

Fig. 5 :±l tJllilmCT.11 

(5) IID~nrB'J::J/ 1-a-1i.. (11pin) 

iE ~ <0.9V 

.A I- "J -:I 1.3 - 3.0V 

J2! ~ >3.5V 

23pin 

.A 1-·:t/'E- Fli, J:.TQ):±l:1J l-7/V.A91fOFF tt.t 
?;,/\"( • "( / t:0 -'.1/ .A~;l;;fillt:f,j: IJ ;l: 9 0 

(6) :±l :1J I- 7 /:;·.A 9 ~fOIS1.i!l:.IID~g 

:±l:1J~EH:~:±l 1_,, :±l:h I- 7 /:;·.A 9 ~~fQ !_, t.i:L '~IHI\.' 

jjjf'l=~it?:>IID~1'9o 'J.=7~Ji:~1'f~ffl9?:Jt.:cl0, 1J,~lfil 

:IJ•S*~lfil:1:1'$1J~tt1fd:: <, ~~jiijpijo~t:t~Ht.i:IID~ 

tt~gm~sti.:1:9o 

o.---____ s_oo..,..m_A __ t!J_n_llt>m 

BA6435S/BA6436P 

• ~JILl:Q))ia 

BA6435S, BA6436P Ii, IC J1tHi~IID~f.i:cQ)f¥~, 

~Hft;;~J:.Q)F,:i.:IJ• S 2 ""?Q)~~mi'IID~ (~Xf TS01, 

TS02) ~i*J-VCL':l:9o tiiUll.ltli~¥fit 1_,z;.j.:Q) 

ts•J1'9o 

TS01 : 175°C 

TS02: 215°C 

IC'.f·y/i,\l,lt:IJ~'..Hll.,TSD1 :IJ~'tii'l=9?:Jt:±l:1Jilili-T (1, 

3, 23pin) li:i.t-//~fill,:f,j:IJ;J:9o Z.tl.Liff~:tfi~ 

:.i.t-1~-'\">:±l:h~~t.t c:±l:tJ~;Mt:E~9 .Q tQ)t:xt !_, T 

u•~tf.i:ij;J:9W~$~~~J:.QICl*J$0)~~·. ili/i 

-rr .. i~ 3 - "t.t c:i:J: •J 1c l*.lfm:*~lfiln~·;mn~~9.Q 
:t~r&li~~:IJfi!i> IJ :l:it!t.o 

~ St: )Ail.It :IJ~·J:.~ !_, T TSD2 :IJl'jhf'l=9 .Q t J:. T Q) :±l :1J l-

7 ;..- :;'.A '.>r Ii ON l.,'E-'.>r~iliiiili/i-T (24pin) -t:l:\:1J GNO 

ilili-T (2pin) r.lJQ):f!Hi'i:fili 3 QJ..~Tt:f.i:IJ :1:9o 

l_,f.::IJL? T Z,(J) t f5 

VM (V) IM - ----~~~-
- RM + R2P + 3 ( Q) 

(IM: 'E-'.>r~~~)fil, VM: 'E-'.>r~i~~I±:, RM: 

'E-9~i~t:l:\:1Jt!Ui\:, R2P: 2pint.ftti\:) 

Q)'E- 9~i/iii~)fil:IJf)filtJ. .Q (!)\.', ~~tai¥1: Ii Z. Q)~)filfj~J 

T1'tif'l=9 .Q~lfil~mi~T-~ 'E- 9~i~-24pin r .. ii:&,9" 

~.Al.,T( tC.~L'o 

:1: f.:, Z. ti.€> Q) TSO Q)jjjf'l=~f£ Ii BA6435S \.'Ii VM > 

6V Q) t '151'9 0 BA6436P c: Ii, TSO tif'l=)All.Jlt.Jf Vee 1: 

~ff I_, :1:90)\.')i;ft I_, T ( tC. ~ L 'o 
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VTR JD IC/ICs for VTR Applications 

• tltl~.,t!dHl/Electrical Characteristic Curves 

5.0 

4.5 

~ 4.0 
-:; 

3.5 

' 3.0 

I'--

5 

Vcc=5V 

10 15 20 25 30 35 40 

l,(mA) 

160.--~---.-~-~....--~~-~--~ 

\~ Jvcc=5V 
1401--+---+----+'"'-l-+--l--+---4-+-llV" = 12V 

\\ R•rc=0.50 
120 ~ 

U(HtHtHt) I ~ 1001--+---+--+----l-¥<+- -+-+--+--+-f,_t,_H 
~ -~ =(LMH) // g 80 (HtHtHt) ...,.i}.......-t---+---+--+-+-j_--111L.____. 
- 60 =(LLH) ~ 

40t--t--+---+---+----<-........... ~.-+--. ---+--+-z ___ r---+---t 
201--+--+--+-l--+--+-----'-__,1---!+---+--+---t 

~ .L n 
800 600 400 -200 0 200 400 

Ec(mV) 

1.61---+--+---+---+----t 

1.4 v 
12 ~ 

> ~ v~Jvl:ll:IJ'lll± 
"J 1.0 L" (1. 3. 23pin) 

o.a . .--+---+---+----+----1 

0.61---+---+---+---+----t 

0.41---+---+---+---+----t 

0.2t---+---+---+----+---< 

0o 200 400 600 800 1000 

lo,(mA) 

1728 

BA6435S/BA6436P 

0.7r--....----.--.---.-:v-:-cc---=5'"'v.'"'v.--"""1""2v""',R=-.,-,-"""'o=-=.5"'n,.., 

0.61--ot-"-----1C---t---f (Ht,. Hj, H,+)=(LMH) 

0.51---+~~+----l-----4-+--+----l--b.C:::....--'+-+-----l 

~ o.41--+---+~ ...... \..--l---+-1--+---+~--.L<-+---+---1 
0.31---1--+---'"""1"'--f-+--+z-1''---t--+---I 

o21--1--1--f-u~-+----h'v-+--+--+--1 
~ _i; 

ftDHrn 

0.11-+----+--+--+-"<-'\J-tlL-ri----1r--t--r----1 

00'=--'--,1MD:--.L.-~2D,,-:M.L-~3~D,........._4~.o:--..__?§D 

30 

25 

5 

~ 
~ 
\ 
1 
~ 

-80 -40 

Ec(V) 

Vcc=5V,V.= 12V,Rm=0.50 
(HtHiHj) = (LMH) 

lL 
] 

1 
Ee, 
(2.5V) 

Ec(mV) 

+40 +80 

Fig.11 l-J1'7r.i'ii;-l:ll:;IJfi)Jlf™1;3 

l ... (mA) 



VTR .If.I IC/ICs for VTR Applications 

?O Vcc-5V,V.-12V,Rm-0.50 

l ::l--E_,_=;-OV_.E_,-t,=-2_.5-tV--t--t--t--11j 

t 40 v 
~ ~ ~ 
I- 20 ~ 

10...-v 

(, 0.2 0.4 0.6 

TL [VJ 

Fig.14 TL-CS:t7~·:; 1--TL'/l[fH~tt 

;;;-d: 2.5i---t---t-r--r-t---t---1---1 

6 21---1-..--t-+--+-1---+---1----1 

j:: " ~ 1.5i---t---t~~--r-t----t---1---1 
~ 1"-
er 
w ' 
3: ', 
~ 0.51---1---1,___+--++-+---"k-l'·,-l----I 

' 
40 80 120 160 

AMBIENT TEMPERATURE: Ta("C) 

Fig. 16 '/l[1Jff~illl~ (BA6435S) 

ftDNfn 

BA6435S/BA6436P 

v.-v,.(V) 

Fig. 15 J:.1RIJ!lmfO~l±ll:l:liJ (17pin) -:±l1J'il[IHM1 

3.0 

~ 2.5 
rL 

6 2 

~ 
Q_ 1.5 
Ui 
U) 

Ci 

er 
w 
3: 
~ 0.5 

90X145X1.6mm 
ti7 A :i:;f- '\' ~ilH&Jl!:$1' 

" ~ 
"' ' 

' ' 
' ' ' 

' ' ' ' 
40 80 120 160 

AMBIENT TEMPERATURE: Ta("C) 

Fig. 17 '/l[1Jffi.1Jlilll~-* (BA6436P) 
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VTR }fl IC/ICs for VTR Applications 

BA6450F 3 #I DD -t-1r 1''71' J'\ 
3-Phase DD Motor Driver 

BA6450F td:, VTR <!) ~ ') / ~~~iJJ!fH:OO~ [., f;:. 1 7- ·:; / 

H~DD't-:$1 F711~.lfllC1'To 

BA6450F is a 1-chip IC for 3-phase DD motor 
driver,developed for driving the cylinder of VTR. 

-~~ 
1) 3 *~~iJt~~iJJ1JJ!C<l) I'' 7 1' I~, FG 7' //, I::: .A 7 I) 

~ .A 7' / /ti' S m!OC ~ tL T ~' 7a> o 

2) 't-:$l~)~::J / 1-D-Jl,,YiAfT,:J: IJjilj~~:t.J ~tj\~ < 
T 7a>.: t 11'1' 'f5 7a>o 

•Features 

1 ) The IC consists of a 3-phase full-wave driving sys
tem driver,FG amplifier and a hysteresis amplifier. 

2) The motor power control terminal incorporated re
duces power consumed. 

-lt->t<START 
HG2-1:!i:ffilill1\ll: J...1J /STOP COIL1 Vm 

21 20 

• ~Hf~'i"~lill/Dimensions (Unit: mm) 

15.0±0.3 

' ;j_L_w 

;____i_~_n H H nnnnnn~ 
! ~~ ~ -H-

g 11.27±0.2 0.4±0.1 

•m~ 
VTR :,, 1) / ~'t-:$l~~i1J 

• Application 

Driving of VTR cylinder motor 

POWER 

HG2+HG3-HG3+HG1-HG1+ FG- FG+FG ANP;,,,.,fVcc PUI PU OUT 
OUT OUT 

1730 RDNrn 
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VTR Jll IC/ICs for VTR Applications 

• ~i;J:ll=*:~*&/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

ml.lo1li:EE Vee 6 

ml.lo'il!:EE VM 15 

ff~:tfl;;t;; pd 600* 1 

tif'FiM.ftifilm Topr -20-+15 

1¥1¥iM.ftifiOO Tstg -55-+125 

t:l:l:tJ~iM lour 800* 2 

*1 Ta=2s·cl.'..Lt<.'if!ll"T<>l1%1;t, 1·c,:-:i~smw~itr.:<>. 

*2 td.". [., Pd~V' ASO ~~xt.i:~'';:'. t. 

BA6450F 

Unit 

v 

v 

mW 

oc 
oc 

mA 

• TIU!tf!!J!M1tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=SV, VM=12V) 

Parameter Symbol Min, Typ. Max. Unit Conditions 

tif'F'il!:EEifil!I Vee 4.5 - 5.5 v 

ilUf'll);l[ Ice - 4.0 5.7 mA 'if-;F.A1:J=2.5V 

START/STOP }..,1:J=OV 

MDA ll6 

'1<-Jv*f- .A 1:Jffllift V1NH 40 - - mVp-p 

'if-;J{.A:tJ::t 7-t ·y 1-~EE Voss 1.25 1.35 1.45 v lour=10mA 0) t l! 

-1t-;F.A1J"fv-"\'-~EE VsAS 0.90 1.00 1.10 v t:l:l:h 3 'rn ti: lour=10mA 0) t l! 

'if-;f-.A1Jlf-f;., GS 400 600 800 mA/V V1Ns=Voss+0.16V-+ Voss+0.51VC'O)iJIU 

:IE: 

• 11~f!!J!M1tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=15V, VM=12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

START/STOP .Av ·y:,, =i Jv I'' V1NS/S 0.6 0.7 0.8 v 

::i -f '"''-f v'X'Jvt±l1J~EE VouTH 8.8 - - v VM=11V R1=11 Q GND J: IJiJIU:\E: 

::i -f Jvl:l- v'X'Jvt±l1J'.l[EE VouTL - - 1.5 v VM=11V R1=11 Q GND J: IJiJIU:\E: 

::t-7'/ JI-- 7' lf-f;... GFG 50 55 - dB V1N=1mVp-p 1kHz 

1\-f v/X'Jvt±l1J~EE VoHFG 3.0 3.4 - v RLFG=10kQ 

1:1 - v/X'Jvt±l 1J~EE VoLFG - 0.9 1.3 v RLFG=10kQ 

l::.A7- IJ :.--A~EE VHys FG 30 50 70 mV 

1\-f v/X'Jvl:l:J 1J'.l[EE VoHSCH 3.7 4.1 - v RLscH=10kQ 

1:1- v'X'Jvt:l:l:h~EE VoLSOA - 0.9 1.3 v RLscH=10kQ 

I:: .A 7- 1) :,, .A 'l[EE VHys PU 80 150 210 mv 

DC J\-f 7' ;<~EE Vspu 1.8 2.0 2.2 v 

1\-f 1,..-r.;·1vt:1:11J11i:EE VQHPU 3.7 4.1 - v RLpu=10kQ 

1:1- v"<'Jvt:l:l:h~EE VQLPU - 0.9 1.3 v RLpu=10kQ 
~ 

RDNrn 1731 

v 
T 
R 
ffl 

I 



VTR JI) IC/ICs for VTR Applications BA6450F 

19pin 

21pin 

17pin 

Fig.1 

• libJIH~J/ Application Example 

~-------~------------~--------~---QVcc 
5V 

Vmr-----..., 

Fig.2 
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VTR }ti IC/ICs for VTR Applications 

• llJfFIDlllJl 
(1) *-Jt.-.A.:tJC:tl:l:tJ~l±i:iiJE! 

*-Jv .A.:tJ~fE C: tl:l :tJ~fEo:>1:iH§f~li~it Fig.3 o:>J:? ': ;{i: 

-:> TL'tT 0 

H1• 
(5pin) i<--+-+-___ +--<_-+--+-'I 

OOIL1 
(20pin) 

OOIL2 
(18pin) 

1-4--l--l----+---.-1--1---1---1 GND 

OOIL3 

( 16pin) 1-----1---1---1---+---+--.~-i--1 GND 

0° 180° 360° 

(2) tl:l:tJ~~::J/ 1--CJ-Jv~T- (if-;f-.A.7J 22pin) 

22pin (:~D!JOT .Q~fEl'tl:l7J~~f ::J :...- 1-- Cl-Jt.-9 .Q.:: C: 

1.il'~t9o tt.:, .::o:>~T-f 0.9VJ..:.IT£:9.Q.::cl'·7" 

v-:\'-"E- f'" Cf1fflJO)tl:J7J t--7:...-:/':Z.::)lf.f:i:T ON) (:l' 

~;f:9o 

10mA --------

o~-, ~.16V: 
7v--t-o.9V ~ 

1.35V(Typ.) 

ot7t·1 f~II 

Fig.4 

jtJ!~ ("'t-if-A.:IJ7'1' /) 
600mA/V(Typ,) 

(3) -:i:-::ll~;w,:::i:...- 1--ci-11.-~1m (I7-J7/7"tl:l:tJ 

15pin) 

IC § 1ttf51!11'9 .Q ~7Jtlii~(J)? '5 (J) Ii C: It, cit, tl:l M~ 

l--7/~:Z.::)l(J)::Jv7::'1·I~~::)l~l'~l'~ht9o.:: 

(J)m~ Pc it, c-Era9(J)~fEt.f•< tl:l7J~~tJ~·*~L'(ic·, 

*~<;{i:IJ*9o 

BA6450F 

~)W,~fE tJ> ".> "E - ::)l i:!JU :h .Q ~fE f ~51 L' t.: t (J) tJ~·, .:: (J) 

C-E ra9(J)~fEI: ~ IJ ;f: 9 ;If, ~~t;f 1j\ ~ L 'Ii(:' "E - ::)11: 

iJUt.J.Q~[EtJf1j\~ < ~.Ql!)l', f(J)'3'#<~t': C-E ra91::~ 

fEtJ~'tJ> tJ> .Q.:: (: i: ~ IJ * T 0 

'vt.:tJ~·-:> T, ~7J fi'l~i:{ie? (IC l!)ff~m~f :t-1\ 

- 'v ~ L' t.: l1J (: t) t.: l1J i::, tl:l7J~~l:lit 1.5 T~iw.~fE f 

~ft~ -tt .g.:: e:, 9 ~ n'51Mt~tl:l:tJaif':: tt~i.lll!~fE Hft 

<'v, *~~tl:l7J•t:u•<'vT~-~L!:#<'3';{i:~fEf 

tl:l 7J@: I-- 7 / ::;- :Z. ::)l (J) C-E ra91::;1JO ;{, ~ L'.:: (: t;~·,JZ,•l'9 o 

.:: (/) t.: 11J ':: ~Jt tt sh t.: (/) tJ~·~;! ::J :...- ,... ci - 1i.-~1m 

( 15pin) 1'9 o 

.:: (J)~fjE it, tl:l 7J$.ltL{fflJ 1-- 7 / ::/' :;z ::)l (J) C-E ra9~fE f *~ 

tl:l'v, fh,::Mlit'vt.:~i!:::i:...- t--ci-Jt.-1~'5~ 15pinJ: 

1Jtl:J/:J'vt9o 

I7-J"/7°t!J:IJ 
15pin 

('E-5'~>mi) - (tll:IJ;t;ffl-=f-~EE) 

v,9-V16.1s.zo 

Fig.5 

(4) START/STOP!fm!T- (21pin) 

o.av ~Ll'IEl'-ii"E- f'', 0.6V J..1Tl'~·i"E- F (tl:l7J,... 

7 / ::'/':Z. ::)l (t:i:T OFF "E- F) i::~ IJ t 9 o 

'v tJ> 'v, ,:: (J).mtjjgJ;: IJ 22pin (/) j' v - :\'- "E- f"(J) (i -j tJf 

{fj\:;9.Q(J)l' 22pin tJ~·-;·i.,-:f-:i:- f"(J) C: ~. ,::(J)!fm!T

f "H" t:'vTt'E-::llttlEl•i'vtit!t,o 

(5) POWER GNO (17pin) 

1 ?pin tt 'E- ::)l F 711\tl:J }J@'.(J) GNO !fm!T-l'9 o 17pin

GNO ra9 t:: It, tl:l:tJ~~~tfj(J)f.:11Jl::ffttftm (tft~0.68 

Q) fji~'v;f:9o 

e ~JIUo:>5i~ 
BA6450F IHM.!~.mi m~ (TSO) f pl;]~ 'v TL' t 9 o .:: (J) 

TSO It IC 7- ·;; 7"5B!Ji.tJf 150'C (Typ.) l'jb1'F 'v t 9 o 

TSO tJ~'jb1'F9 .Q C::i:T (J)tl:J}J 1-- 7 / ~ :;z ::)l tJf OFF 'vi\ 1 

• 1/l::"-:$i'/:Z.~*mll:~IJ*9o 
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VTR J:J.I IC/ICs for VTR Applications 

• 11~rr.J~ttdHf/Electrical Characteristic Curves 
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VTR Jf) IC/ICs for VTR Applications 

BA6455FS 3 ~~)JiJij-l::-9 1''71' /~ 
3-Phase Full-wave Motor Driver 

BA6455FS ,i, 3m~il.U~JJJ/j:;t(7) DD-'E-9 1"71 t~ffl 

IC <.'9o .:C-9~ibf.::J;.... t-o-Ji,yifj-T-l:::J:•HU!t~1Jf 

1J1~ < 9.QZ. c1f<.'i!t9o 

BA6455FS is a IC for the DD motor driver of 3-phase 
full-wave driving system. Thanks to a motor power 
control terminal, you can reduce power consumed. 

·~ft 

1) 7.1·;17-/?:±J1Jnlto 

2) 9~$J...1Jt:::J: I) l-J1,,7ifilJmJtJf(.' ~ .Q 0 

3) .:c-9~5W-::J/ t-o-Ji,Yi/i-=fN~o 

4) 7.1·;17-;....? v=¥ .1 v-9Mlito 

5) i~-M!!Hfli!Hl~~i*.l~o 

•Features 

1 ) Switching output system 
2) Torque is controllable by external input. 
3) Provided with a motor power supply control terminal 

4) Applicable to switching regulator 
5) Builtin heat shielding circuit 

• .mifi 
VTR, :,, 1);.... ~-'E-9~JiJ 

• Applications 

VTR, cylinder motor drive 

• ~~'1-~li!l/Dimensions (Unit : mm) 
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VTR JD IC/ICs for VTR Applications 

• 7C·;1?1f1'71'7A/Block Diagram 

ERROR AMP. RIPPLE START 
OUT FILTER V cc TL ECR STOP 

GND OOIL3 POWER OOIL2 V, ·COIL 1 NO 
GND 

e aeMll:j;:~*'&/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

f:ll1.m~m: Vee 6 

i:rino•i± VM 20 

r-F3tii~ pd 1000* 

lbf'Fii.Jlanll!I To pr -20-+75 

i!Mfii.Jl~llll Tstg -55-+150 

l±l:tJ•illf louT 800 

* ~tli~~t=1.6mm 90mmX50mmM!Jll~tlifi7.A:t;f-~~ 

Ta=2s·e Vll:., BmW/"e 1'ff~ 

1736 

Unit 
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VTR ffl IC/ICs for VTR Applications BA6455FS 

• ~~fl'IJ*itt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=SV, VM=12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

[§]JlMl!:mt Ice - 2.7 4.5 mA 

J_:tJ;l"17".A~mt Is - 0.8 3.0 µA VHGn( + )=VHGn(-) n=1, 2, 3 

*-1i-~.:r~1J1.;\:tJ 1.;r..:1i- V1NH 40 - - mVp-p 

I- Iv 7 }l'i~¥$~!±lBIHI 1 Ee RI 2.3 2.5 3.0 v 
1-1i-7tl'l~¥$~1± 1 Ec1 0 - Vee v 
1-1i-7tl'l~ili:l±::t 7-tz ., ,.. 1 EcROfst -90 35 160 mV 

ili:h7"1FM!l:EE1 VECidle - 0 10 mV EcR=1/2Vcc, Ec=3V (J)c '/5(J) Power 
GND9iH~EE RF=0.68Q 

.;\ili:h71:.- 1 Gs1 0.495 0.55 0.605 A/V EcR=1/2Vcc. Ec=1.8V, 2.3V (J) 21!:\l'il!U'.if: 
RF=0.68Q * Tj=25°C 

t- 11- 7 ffi~~$~!±lBIHI 2 Ec2 1.0 - 2.5 v 
1-1i-7tl'l~~B:: 2 EcR2 0 - Vee v 

·-------
1-1i-7t1i~~EE::t 7-tz ·:1 ,.. 2 Ecofs2 -160 -35 90 mV 

---··---

ili:h7"1F!v~I±2 VECR - 0 10 mV Ec=1/2Vcc. EcR=2V (!)(:_ '/5(J) Power 

Idle GND 91Af"'f~!± RF=0.68Q 
·-----------

.;\ili:tJ71:.-2 Gs2 0.495 0.55 0.605 A/V Ec=1/2Vcc. ECR=2.7V, 3.2V (J) 2 1!i:. l'il!U'.if: 
RF=0.68Q *Tj=25°C 

f-!v"7 I)~"/ f-~)M ITL 460 520 580 mA TL=0.4V (J)P~(J)ifj :tJ~mt 

RF=0.68Q * Tj=25°C 

ili:tJ F717"1i~:tJ lo(MAX) 800 - - mA TL=Vcc RF=0.68Q * Tj=25°C 

.A9- 1-/.A,.. ·;i/::t:.-~1± Vs/s ON 3.0 - - v Ec=O, EcR=2.5V, TL=5V 

.A9- 1-/.A,.. ·y/::t7~!± Vs/SOFF - - 2.0 v ,,. 

ili:tJ~mt 1) ·;i /Iv Alo -8 0 +8 % 

:::i 1!vi\1 (.;r.;"Jvili:h "~B: Vour H 7.5 - - v VM=9.5V, RL =5.5 Q ( 1 t§) 

:::i 1!vD-1.;r.;·1i-ili:tJ "~EE Vour L - - 1.3 v ,,. ,,. 

I5-7':.-/1f1;., GE 320 450 580 mVp_p Vcoi1=10V, V1N=50mVp_p 
1kHz 

I 7-7' ;.,//\ 1 l.;«!v~I± VEQH 3.9 4.1 - v RLE=10kQ, Vcoi1=11V 

I 7 - 7';., /Cl - (.;r.;"Jt-~!± VEQDL - 0.9 1.3 v RLE=10kQ. Vco11=9V 
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VTR JJ.) IC/ICs for VTR Applications 

•llJfl=lltlJI 

( 1) * -Jv A. :tJ t 1:1:1 :t.riliEE 'f:i'dfl 
;t--~A.:tJtEEtl:l:l:tJtEEO)•m~~~~~O)~?~~? 

Tl.':l::To 

H1+ 
(17pin) 

H3+ 
(15pin) 

OOIL1 
(Spin) 

OOIL2 
(6pin) t-+--+-+-+--+-+-!GND 

OOIL3 

(4pin)f-+-+-+-+--+--+-+-+-IGND 

o· 180" 360" 

(2) 1--Jv?:::i/ l--CJ-Jv~T-

19,20pin 0) 1-- Jv? :::i;., 1-- CJ - Milff1:1.Ja ~ ·MIEEI: ~ •J, 

l:l:l:tJ~~l:::i/1--CJ-~T.Q~tW"t'~*To 

~O)J..:tJ~T-~. ~ti7//0)J..1Jt~?Tsij~*~EE 

l;I:, 19pin O)J'l'*l;I: 2.3 - 3.0V, 20pin O)J'l'*l;I:, 1.0 -

2.5V0)2 ts•J~~:l::To 

20pin'llEE 

0 19piniltEE 

(3) .:i:-11t»:::i;..- 1--CJ-Jvtlfm (.I7-'J"//l:l:l:tJ 

24pin) 

IC ~1*iJf)f4Mt".Q'ili:tJtli~O)? !,0)11tlvcl;I:, l:l:l:tiit 

BA6455FS 

l--7/V.A1!0):J~?J-.I!7J~"t'~M~n:l::To ~ 

O)jll~Pcl;I:, C-EraiO)tEEiJ"~<. l:l:l:tJt~iJf*~"'l1 

c*~< ~IJ*To 

~~tEE11•.;, .:i:- 111:1.1a v.Q ~EE 1~1..,s1 "' t;:. t,O)iJf ~ 0) 

C-E raiO)tEEI:~ IJ * t"tf, ~~iJf1j\ ~ l.'11 C 'E:-111: 

1.JDb.QilEEiJ>'"1Jq~ < ~.QO)"t', -t'O)-sJ;t<M1: c-erai1:t1 

EEW~~.Q~t~~ij*"fo L,~W?T, ~:tit•~~~ 

? (IC O)if~tlt~I ::t-1<- l,,~1.'f;:.cll)l:t) f;:.cll)l:l;I:, 

l:l:l:tJt~l:/it L;Tfl~t!EEl'.i'1t~-tt.Q ~ t, !!P!>1J,.:tJ 

~~~-»~EEi~([.,, *~~~~~~(l,,T, ~~~ 

L~;t<-st~t:tJll:l:l:tJ~l--7/V.AJO)~E~~~~~ 

"'~tiJ>'"~,~"t'To ~O)f;:.IJl)l:~ltf,nf;:.O)d, 1ii!i\:J/ 

1-- a-Ji-tltm (24pin) "t'T o 

~ O)fflUilH;I:, l:l:l:tJ$iL1WJ 1-- 7/VA110) C-E rai'llEEI~ 

1:1:1 L,-t-n1:M/it L,t;:.fl»:::i;., 1-- a-M~-%1 24pin ~ •J 

lfl:tJL,*""to 

I7-7/7°1:1l:l:J 
24pin--~ 

Fig.3 

(4) START/STOP~T- (18pin) 

('E-1'!1l;J;)-(l:ll:l:J;fili'f'!IEE) 
V,-V,(V,,V,) 

3Vl-1L°t'llil$i'E:- I", 2V.l.'1~1'~$i'E:- I" (l:l:l:tJ 1--7/ 

V.A1l!;l:~TOFF'E:- I") 1:~•J:l::To 

(5) POWER GND (5pin) t TL~T- (21pin) 

Spin 11'£:-:- 11 i-;·711~lfl:tJ~O) GND "t'T o 

5pin-GND rai1:1;1:, l:l:l:tJ~~~l:l:lO)f;:.cll)l:~t~m (tit~ 

0.680) lfttril:IJ*t"o 

~~~~~t".Q~EE~~?Tl:l:l:tJ~~l~~T.Q~tW 

"t' ~:!:;To 5pin t 21pin iJ"°~~•1: ~.Qt~~ "t'ftill~U"° 

iJ>iJ>.QO)"t', ~O)t ~O)~~l ITL. 5pin-GND raiO)mtt 

I RNF=0.680, 21pin O)~P1.JDtlEEIV21p tt"nli, ~ 
~O)~? t.i:'~ttl:~IJ *To 

1TL CAl v,,-1" (Typ.) 
V00 =5V,V.=12V 

0.8 RNS=0.68{} 

0.4 

02 .o.4 o.6. o.s 
V,,, (V) 

Fig.4 
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VTR J! IC/ICs for VTR Applications 

(6) CNFYifiT ( 11 pin) 

1:iHIHill11(J)Yi/i-=fl'9 o 

:±l:t.Jt.f~~ Ld.::l:iJ~. 11pin - Vccrai(::::i /7/+f ~ J.. 

:h T < tC. ~ L 'o 

• litlfJ~J/ Application Example 

•1flfJJ:.O)):U~ 

Fig.5 

BA6455FS (;t~l!!mi@lfflt (TSD) ~v'qjl(.,TL't9o 

;:O)TSD (;t IC7-·;;/)..l\\~t.f170°C (Typ.) -Cj}Jf'f:(.,;l;9o 

TSO iJ~'j}J'('f: 9 ~ C ~ T 0) :±l :t.J I- 7 / V" .::Ulf.f 0 FF (.,I\ -( 

• 1'/l::0 -1f/;;.~ml(;::f.j:~J;l;9o 

ftBHm 

BA6455FS 
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VTR JO IC/ICs for VTR Applications 

• '11itfl9~1!1111*1/Electrical Characteristic Curves 
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VTR JfJ IC/ICs for VTR Applications 

BA6456FS 3 ~ DD -=E - ~ I'' 7 { / ~ 
3-Phase DD Motor Drivers 

BA6456FS t;t, VTR 0) ".,; 1) / $'-~~ib,!f:Ji:lffl~ ld.:, 1 7-

"J / 3 ffi DD -'E- $1 F71 J~·ffl IC l'9 o 

3f§~J~~~i»::i'J~o:i F711~c&,i7// 21~tJ· smi;X~ 

n n 1 ;i:9 0 -:c- $1~i!ii::i / 1-- ci-11.-Yi/ij·=H:J: fJ il1lft~:t.J 

t1J1~ < 9~Z:. Ct.fl'~ :J:9 0 

BA6456FS is a 1-chip IC for 3-phase DD motor drive, 
debeloped for driving the cylinder of VTR. 

•*¥~ 

1) 3f§;\1 'Y 'f-/'7~~i1J::i'J~ 

2) A1~7-/?~~i~-$1M~(I7-7/7) 

3) 1--Jl.-?IJ ~ '/ 1--Yi/ij-=f'f-;t~ 

4) AAl.!!fflim!l*lil (rsDl 
5) &~7//t 2@1*1~ (AMP1, AMP2) 

•Features 
1) 3-phase switching drive system 
2) Applicable to switching regulator (error amplifier) 
3) Provided with a torque limit terminal 
4) Builtin heat shielding circuit (TSD) 
5) Provided with builtin 2 reversing amplifier (AMP 1, 

AMP2) 

• ?J.~-;f-)!181/Dimensions (Unit : mm) 

• mit 
VTR, ".,; IJ / 51'-:C- $1 ~lb 

• Application 

VTR, Cylinder motor drive 
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VTR Jn IC/ICs for VTR ·Applications 

l 

• leM:lt*~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol 

~PIJniliEE Vee 

~IJnilEE VM 

ff !i!l!:tiil!I< pd 

llJfl;iU~l!D Topr 

i*1¥i1Ul~l!D Tstg 

1±11Jfllll! lour 

* 90mmX50mmX1.6mm fl7 .7.I~'\'.~llMli'.itili 
Ta=25"Cl'.LI:, BmW/"C'l'ftill. 

Vee 

1742 

Limits Unit 

6 v 
24 v 

1000* mW 

-.20-+15 ·c 
-55-+150 ·c 

1300 mA 

4.5- 5.5 v 
3-20 v 

naNrn 
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VTR }fi IC/ICs for VTR Applications BA6456FS 

• fl~rr!J~tt/Electrical Characteristi<?s (Unless otherwise noted, Ta=25°C, Vcc=5V, VM=12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

IE!Jl3'ili'.)JI! Ice - 4.6 6.6 mA 

A.;IJ1~1YA'/l[)Ji! Is - 0.8 3.0 µA H1. H3.A.:h(mt.A.'ll[)JI!) 

A.;IJ1~17'Allil!f Is - 2.0 8.0 µA H2.A.:h(illfti:l'ili'.illf) 

*-,i,~f-md'A.:h 1.;~·11- V1NH 40 - - mVp-p 

"'" 'J tii~~$'ili'.1.±lBllll EcR 2.3 2.5 3.0 v 

"'" 'J tii~'ll[I.± Ee 0 - Vee v 
l-Jv'Jtii~'ll[l.±::t71? ·:;I- Eco ls -20 115 250 mV 

tl:l:hr 1 FJv'ili'.1.± Ee idle - 0 10 mV EcR=2.5V, Ec=3VO)C;~O) 
RNF Yi/ff1[1.± RF=0.680 

A.tl:l:hlf1/ GEc 0.55 0.62 0.69 A/V EcR=2.5V, Ec=2.2V, 1.7V 0) 2 S. l'iDU'.lE: RF 
=0.680 

i-11-'J •J "- ·:; !-~)JI! ITL 420 500 580 mA TL=0.4Y RF=0.680 

tl:l:h 1''71 :tlll1:h IQ(MAX) 800 - - mA TL=Vcc RF=0.680 * Tj=25°C 

A:$!- 1-/A I- ·:;/:;t/'ili'.1.±: Vs/s ON 3.0 - - v 
A:$!- 1-/A l-·:;/::t7'ili'.I.± Vs/SOFF - - 2.0 v 
tl:J;IJ'/l[)Jl!IJ ·:;/Jj, li.lo -6 0 +6 % 

:::i 111-1\1 v~·1i-t11:h'll[1.± VoH 10.2 10.8 - v lour=800mA 

:::i 11i-o-1.;~·1i-t11;1J'll[1.± Vol - 0.65 1.0 v lour=800mA 

I5-J7//fj1/ GER -2.7 -3.0 -3.3 - Vco1L =VM-1.9V - VM-2.1V 

I 7-7' ///\1 v/\'11-11[1.± VEOH 3.7 4.1 - v 
I7-J7//Cl-v/\'Wlil.± VEOL - 0.9 1.3 v 
AMP1, AMP2 

:;t-/:..-1i--/lf1 :..- GAMP 60 65 dB 1=500Hz 

1\1 i...-~·1i-t11:h'ili'.1.± VoH AMP 3.7 4.1 - v lour=0.5mA( source) 

o- i...-~·11-t11:h'li1.± VOL AMP - 0.9 1.3 v lour=0.5mA( sink) 
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VTR ffl IC/ICs for VTR Applications 

• 1111.rt:J!M'f.!tlllil/Electrical Characteristic Curves 
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OUTPUT CURRENT : 10,, (mA) 

Fig.2 :±l:tHJ - v"°Jv-:±l :1J~mt1'1tt 
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VTR 1'J IC/ICs for VTR Applications 

BA6459P /BA6459S 
BA6459FS 

BA6459P, BA6459S, BA6459FS it, VTR (}) ~ 1) / :$i'~Ub 

mi:OO~ l.d.:: 1 7 ·;1 / H!l DC -'E- :$1 F? 1 J\ffl IC 1'9 o 

3~!l~i.lt~~IJJ/j~(}) F? 11\c 2-::>(})!7//;IJ•.:,*•P.lt~tt 

n,;1:9 o -=E-?l~i!i::J / 1-i::i-w~-ri:J: 1Jil1!fi~:M: 

1j\~ < 9{> z. Ctfl'~ :1:9 0 

BA6459P, BA6459S and BA6459FS are 1-chip IC for 3-
phase DC motor drive, developed for driving the cylin
der of VTR. 

-~~ 
1) .A 1 ·y 7 / ·'.7' t±J :1J1J~o 
2) 9HlB.A. 1:J ': J: IJ t- Jv? ffiiJ111JJiHf 7' v - =\=- lbf'F;IJ~·-c· ~ {> o 

3) -'E-:$1~)Jjf,::J/ 1-i::J-Jv~-Tfi~o 

4) /7// 2{~1*.i~o 

5) AAj!g_i:flim~l*l~o 

•Features 

1) Switching output system 
2) Torque control and braking operation are activated 

by external input 
3) Provided with motor supply control terminal 
4) Two amplifier are built in. 
5) Builtin heat shielding criuit 

•Applications 
VTR 

BA6459P/BA6459S/BA6459FS 

3 ffl DD -t- ~ 1''7-f J\ 
3-Phase DD Motor Drivers 

•?i-~-;f")!~/Dimensions (Unit: mm) 

BA6459P/BA6459S 

13.8±0.3 
12.1+0.2 

Ir==== 

14.86±0.5 

BA6459FS 

0.2±0.05 

~I 
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VTR JI.I IC/ICs for VTR Applications BA6459P/BA6459S/BA6459FS 

• -j' IJ ·:; ? ~ { J7 7 7 .4/Block Diagram 

BA6459P /BA6459S 

IN2- Ee ST/SP TL GND 

BA6459FS 
v. 

E, ST/SP TL 

1746 naNm 



VTR Ill IC/ICs for VTR Applications 

•~X\ffilj;::~f&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

ti.!i!'ilt/X Vee 6 v 
ti.!i!t/X VM 24 v 

BA6459P pd 2000* 1 mW 

~:gm~ BA6459S pd 2000* 2 mW 

BA6459FS pd 1000* 3 mW 

tif'FjgJJUHll Topr -20-+75 ·c 
1*f'i:jgJJUillill Tstg -55-+150 ·c 
l±l:tJ'~mt lour 1300* 4 mA 

*1 Ta=25"C P .. .Ll:J;t 16mW/°C l'ffillG. 90X145X1.6mm :ff7 ::>:I;Jf:\'- ~iHlii::t~ll;f 

* 2 Ta=25"C PJ..J:l;t 16mW/°C l'ffillG. !lii*il;f 
*3 Ta=25"C i:tt..t;t 8mW/"C l'ffil!. 90X50X1.6mm 1f7 ::>:I;Jf:\'- ~~f&:J;~ll;f 
*4 tdf.[, PdJ.lO"ASO ~~xt.n,;::c. 

BA6459P/BA6459S/BA6459FS 

•C1ltlf.J!Mtt/Electrlcal Characteristics (Unless otherwise noted, Ta=25°C, Vcc=5V, VM=12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

tii'F'lllXl'Blill Vee 4.5 - 5.5 v 
ti1'Ft/Xl'Blill VM Vee - 20 v 
l!ill!tttint Ice 4.8 6 .. 3 9 .. 0 mA *-Jvkh=Y, Vee. 

Vss=OV, VEc=3 .. 5V 

MDA$ 

*-Jv.A.;IJ1\ 17";;: 'ill:int lsH -10 - 5 µA Hn+=Hn-=Y.Vcc 
(n=1, 2, 3) 

*-Jv.A.:.IJ~ffit/Xl'Blill VsH 1.5 - 3.5 v 
*-Jv.A.:.IJ~fl VJNN 40 - - mVp-p 

-IJ--;Jf.A.;IJ;t7-tz·;i t-'ill:IX VosEC 2 .. 17 2 .. 32 2.47 v lo=10mA a;¥ 

-IJ--;:lf.A.:.IJ:iv-:\'-'ill:IX VsREC 1 .. 5 1 .. 6 1.7 v 
ij--;Jf,A.;IJ;f-7"/t/X VsTEC 0.47 0.52 0.97 v VosEc-VBREC 

-lj--;Jf.A.:.IJ'f1/ GEc 530 600 670 A/V VEc=VosEc+0.16V, 
VosEc+0 .. 51V l'il!U'.lE, RNF=0.68Q 

l±l:.IJJ71 FJv'ill:IX V;dJe - - 6 mV VEc=2V, RNF=0.68Q 

::<:9-t-/::<:t---;7" VBRSS 0 - 1.0 v 1V J.:1Tl'7v-:\'-
71..---:\'-~/Xl'Blill 

::<::'1- t-/;;: t- ·;i 7" VoNSS 2.0 - 5.0 v 2V J.:11:. l''E - :'1 ON 
;f/~/Xl'Blill 

1' 1 v/'\"Jv:±l :tJ~flltlX VsatH - 1.3 2.1 v lo=600mA 

Cl- v«Jvl±J;/J~f!l'ill:IX VsatL - 0.5 1.1 v lo=600mA 

~fa~l±l'f1 / Gvs 6 9 12 -m VA1=10V, V1N=50mVpp, f=1kHz 

/\1 v«Jv~fa~l±li±l:.IJ'ill:IX VoHVS - 0.9 1.3 v lovs=0.5mA 

CJ -1..--«Jv~f!l~l±li±l:.IJ'<llX VoLVS - 1.1 1.5 v lovs=0.5mA 

Amp1, Amp2 

;t-7"/ Jv-7" 'f1/ GA 65 70 - dB f=500Hz 

DC J\1J7::<:'il!:IX VsA 2.4 2.5 2.6 v 
/\ 17" ::<:t!!l'it1i RsA 14 20 26 KO 

"1 v/'\"Jv:±l:.IJ'il!:IX Vo HA - 1.0 1.4 v loA=0.5mA 

Cl- v«Jvl±l:.IJ'ill:IX Vo LA - 0.9 1.3 v loA=0.5mA 
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VTR JH IC/ICs for VTR Applications 

1748 

1k 

20k 

v. 

BA6459P/BA6459S/BA6459F$ 

10k 

OUT1,0UT2 

Fig.1 
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VTR 1'I IC/ICs for VTR Applications BA6459P/BA6459S/BA6459FS 

• litffl'IJIJ/ Application Example 

BA6459P /BA6459S 

EC H2-
< 
g ~ST/SP H2+ 

Vcc>-----11-- CNF H3-

TL H3+ 

Al Hl-

VM Hl+ 
A2 Vee v,, 

RNF IN2-

A3 OUT2 
v, OUT1 

IN1-

';! ..::J.. :r--- GND IN1+ 
re.-
/I 
7·7 

Fig.2 

BA6459FS 

v 
"'[...- T 
-1'¥ R 

,Ef.j 
GND IN1+ 

I RPF IN1-
v, OUT1 
A3 OUT2 

'1-'W'v-- RNF IN2- v,, '£ !t-"N'r-1 A2 v,, I 
VM Hl+ 9 
Al Hl- I'" 
TL H3+ 7 

CNF H3- 1 
I~ 

ST/SP H2+ 
E, H2-

Fig.3 
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VTR 1'1 IC/ICs for VTR Applications 

• llrl1=i!t~ 
(1) ;j;-Jj,)..1.Jtl:l:l:tJ'ilH:fi'Lffi 
;J;-~)..1.J~H:tl:l:l1J~H:~fi'Lffi00ffiUFlgA~~?~t.i: 

·::>t"'*To 
;J;-Jli~H·UiiiJIJ, ttJIJ, jilij1J~tltrll':ff-r~*To 

o· 1ao· aeo· 

Fig.4 f:iHl!ID!lfHIJ 

(2) 1-Jv?:::i/ 1-0-MilH· (Ee) 
t-Jv? :::i/ 1-0-JvYi/iT-,:ba~?>~a:':~ •J, :tv-:\'-ih 

f"F.:&tfl:l:l1.J~mt~!h!Jf2!1fi-r ~*To 

:iv-:\'-ihf"F';t 1.6V P..L""F-r, ""Fil1J~l:l:l1J 1-7 /9;U1ff 

~l'ONl.,*"to 

10mA 

7' v - '\'- ----:--~ $ii-:--19lfii 
: : Vosee ..,J_ 

i"'°+Q.51 I 
I I 

_JVosec : 
,+0.16j 
I I 
I 
I 
I 

o~------------------~------...._~~~~~-
o 

;t-//11tJ±(i±l::IJ ~ 7/9A:S>:i:"t:OFFt\:!!!0 . 
Fig.5 

(3) -'E-11iiiliil:::i / 1-0-Jvitfi~ 

~~~*~•-t?>c11m~~?~~~~t~cu1:1:111~ 

l-7/9A1!~:J~?11·I!~11~-r~•~h*i'"oZ.. 

~m~ Pc u, c-E r .. i~iiH:ff~<, 1:1:11.J~mtff*~""i 

c, *~<t.i:•H:i'"o 

iiiliil~H:1J'.:, .:i:- 11 ':bn n ?>ca: 17i' t.,sl 1.' t.:: ~~ff z.. ~ 
c-E r .. i~iia:': t.i: •J * -t 1J", Cmt1J<1J' ~ "' 11 c, .:i:- 11 

BA6459P/BA6459S/BA6459FS 

':ban?>•a:1J<1J'~ < t.i:?>~-r. ~~9*™"': c-Erdl': 
CH:W~~?>Z..t~f.i:ij*To t.,kW?l', ~1JI•~~ 
ff? (IC ~ffgtft~I ;t-1~- l.,t.i:l.'f.::N>':~) t.::N>': 
,;1:, 1:1:11Jii)llf,:ffit;l'Ci.i~H:l]lfl::~-tt?>Z..t, rul~'J' 

C1J~~UCi.i•H:l~<t.,, *•mt~~U~<t.,-r,• 

~J;.tk~*9t.i:~1Jll:l:l1.J~l-7/9A9~~E~~~ 

~f.j:l.\Z.. C1Jf1,.lt,~-rT 0 

Z..~t.::N>':~'t €>hf.::~1J<, ~i/iil:J/ 1-0-Jvit~-rTo 

Z..~l!fi~Ul:l:l1.J~killl I- 7/9A11~ C-E raiiiH:l~l:l:I 
t.,~nt:~~R> t.,f.::Ci/iil:::i / HJ-Jvra-~11:1:11.J t., *To 

Fig.6 

(4) A9- l-/A I- ·:1:1~-T (ST/SP) 

0-1.ov ; :tv-:\'--'E- !" 

2.ov- Vee ; l81fi-'E- !" 

tt.i:•J*To 
A9- l-/A I- ·y/~T-t 1-Jv?:J/ 1-0-Jv~T-~OOffi 

l;t""F~~ii•J-ri'" o 

~ 1'v-~ ::t-:1:..- 1§1 ~ 
p 

1'v-~ 1'v-~ 1'v-~ 1'v-~ 

1§1 if.t 1'v-~ ::t-:1:..- 1§1 ~ 

(5) J'f'J-17/ i"~T (RNF) 
H'7-17/ l"~T-l;tl:l:l1.J~~ GND~T--rTo Z..~~T
t GND rill': ';tl:l:l1J~mt~l:l:l~t.:: N> ':~~.!Uil: (fft~ 0.68 

0) lflfilll[.,*To 
(6) t-Jv? •J ! ·:1 t-~T- (TL) 

t-Jv? •J ! ·:1 Hllffl:t:r.JbnT?>'ilH:l:~?l'l:l:l1J'~mtllfill 
lllT?>Z..t1J"-r~*To z..~~T-t1'f'7--17/ l"Yi/iT-1J" 
li!ilCH:fi'L':t.i:?>~?,:fJJJ~*To t.::t.:t.,::i.t7-f!·y t-1J<~IJ 

*T~-ritii:t.,l'< t.:~1.'a 

(7) fi'L~IHiliflYi/iT- (CNF) 
1:1:11.J1J"~~ t.,t.::t,i\*, z..~~T-t Vee ~1::::i /7/i.tl 
fl'6l: [.,"( < f,:~\,\o 
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VTR Ill IC/ICs for VTR Applications 

(8) 7/7°1, 7/7'2 

7 / 7' 1, 7 / 7' 2 'j: ;:f - 7' /Ji; - 7' If 1 / ~ 70dB 

(Typ.) (/)7/7'T!9a (f=500Hz) 

7/7'1~. &&An~~ ~&&An~~(J)~~(J)~ 

~1f8JIJ 1/2Vcc ':ri17;;<. ~ti:r~':f:9a 

7/7'2,t, &&Ati~~(J)Ji.T!, ~~&&An~~'tlC 

l*lflBC' 1/2Vcc 1:ri17;;z. ~n Z~'*9 a 

• -~~~ttilb•/Electrical Characteristic Curves 

::!' 1.0 
_§_ 

Jl 0.8t-----t---+---+---+---+----1 

~ I .......-1 
w ~ I 
~ 0.61-----+--+-....-1-+-v---1v--::;;;.""""+---J 

~ 0.41-----t--11-b-"""--t------t--+---l 

6 1J 
0.21--+-vl--t-----t---t-----J~ 

0~0~'"""--~2--3..____,4~---"5~-'6 

5.0 

4.0 

~ 3.0 

> 
2.0 

1.0 

SUPPLY VOLT AGE : V cc (V) 

Vcc=5V 

~ 
V.=12V 

~ 
~ 

1.5 2.0 2.5 3.0 

v.-A, (V) 

BA6459P/BA6459S/BA6459FS 

•N!JILl:.(J))i:~ 

;$:6'/"j:~~Wi (TSO) IEl~~l*l~t..,n':f:9a 

7- ") :t~J~n: [., n-t.i 175°C (Typ.) C'tii'F [., F71 J\flB(J) 

tl:ln l-7/V";;<.1l~Zf.fOFF [.,:f:9o :f:f.:, ~ 15'C 

(Typ.) (J) t: ;;<. 7 IJ ~;;<.if® l};f: 9 0 

-0 

~ 
~ 

> 
w 
CJ 
<( 
f-
_J 
0 
> 
z 
0 3.0 
i= 
<( 
er: 
::i 
f-
<( 
UJ 

0 
0.3 0.6 0.9 1.2 1.5 0 

OUTPUT CURRENT : 10 (A) 
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GaAs ~Ji IC/High Speed GaAs ICs BG2011SM 

BG2011SM GaAs fi:ll~ JA~~illfifi 
GaAs Low-noise, Wideband Amplifier 

BG2011 SM ,j:, GaAsFET (!)If - t- • I" I/ -( / r .. i t: lt#L 
~ii€ fJ•tt tdUtl1tJ:t;;;m;~~IJiHC'T o .At±l:h-< ::..- l::"-11' 
/.A€ 500t:~.g.~-ttn'.Q(f)C', ~i-$v·;;7/71IDI!§ 

IJf~\I) *1!/i,o 

BG2011 SM is a low-noise, wideband amplifier in 
which resistance feedback applies between the gate 
and drain of GaAs FET. With input/output impedances 
matched to 50 Q , no external matching circuit is re
quired. 

·~ft 
1) J:t;;;m;~Ni>.Q (200-1500MHz)o 

2) 1!Uli1tC' <10 .Q (2.3dB (Typ.) at 1000MHz)o 

3) ~~1JmC'ao.Q (10dB (Typ.) at 1000MHz)o 

4) 1Ml1J.C'~~ 1 -\'!>T~' (SMT)o 

5) .i\.t±l:h VSWR 1Jf1j1~~' (1.7 (Typ.) at 1000MHz)o 

•Features 
1) Wideband (200-1500MHz) 
2) Low noise (2.3 dB (Typ.) at 1000 MHz) 
3) High gain (10 dB (Typ.) at 1000 MHz) 
4) Small and easy to use (SMT) 
5) Small input/output VSWR (1.7 (Typ.) at 1000 MHz) 

• .Ill~ 

TV 7-.A?, CATV, BS-IF, 7"-f'.ll/-~3/7"/:1 

•Applications 

TV boosters 
CATV 
BS-IF 
Isolation amplifiers 

•*m-t).tii!J/Dimensions (Unit : mm) 

2.9±02 

1.9±0.2 

0-0.1 

0.95 0.85 

1.8±0.2 

•~i!IIDIHl!lltli!l/Circuit Diagram 

,------------
(3) OPEN~ 

I 
I ~. 
I 

(2) IN b----+--~ 

(4) OUT 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I "(1) GND L------------.1 
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GaAs i!iit IC/High Speed GaAs ICs 

• ~Mii::*::iE*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

F lrf / • 'J - A r.i~JI Vos 6 

If- " · './-;(.r.i'lli:a: VGS -4 

:i:ffli!!li~ pd 200 

'ft-* 11.-i.!Rlt Tch 125 

iJM.fi.!Rlt Tstg -55-125 

• Cmrt:.J~ti/Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. 

If- i-iifin~mt IGss - -

il?!.fO Fv 1 /~mt loss 90 170 

~l:IB:::J/:$1'?:$1/;(. gm 60 90 

If- I-· '.1-;(.~l!Ji~II Vp -1.0 -1.5 

i~ I'll JliJ illl :Ji I 0.2-1.5 

fl]i~Sf:l!!Jt f.G - ±1.5 

~:tJflH~ PG 9.0 10.0 

i$.g-t1i:it NF - 2.3 

.A. :.IJ:lE:tfilllJ:I:: VSWR; - 1.7 

:±l:.IJ:lE:tfilllJ:I:: VSWR0 - 1.7 

• ilmrt:.J~tidl!jj/Electrical Characteristics Curves 

PG 

m 

Vds=3.0V 
ld=25mA 

4.0 

:0:. 10.01-----.+-------~-~ 
(.':! 
a_ 

z 
<( 
(.':! 

a: 

3.0 

w 5.01------1-------+--------1 

~ 
a_ 

NF 2.0 

1.0 
0'---~5~0-1~00--2·00--50~0-1-000'--~2000,.,..,.,.~ 

FREQUENCY : I (MHz) 

Fig. 1 PG. NF-Jlililll:Jt1i\'tt 

lJ.. z 
w 
a: 
::::i 
(.':! 

G: 
w 
Cf) 

0 z 

Max. 

50 

300 

-

-2.5 

±1.7 

-

2.7 

2.0 

2.0 

Unit 

v 
v 
mW 

"C 

"C 

Unit 

µA 

mA 

ms 

v 
GHz 

dB 

dB 

dB 

ftDNrn 

BG2011SM 

Conditions 

V95=-4V, Vds=OV 

Vds=3V, V95=0V 

Vds=3V, ld=25mA, 1=1kHz 

Vds=3V, ld=0.1mA 

Vds=3V, ld=25mA, f=0.2-1.SGHz 

Vds=3V, ld=25mA, f=1GHz 

Vds=3V, ld=25mA, 1=1GHz 

Vds=3V, ld=25mA, 1=1GHz 

Vds=3V, ld=25mA, f=1GHz 

Vds=3.0V 
!=1 OOOMHz 

4.0 

3.0 

o~-1~0--2~0--3.,_o-~40--0....,0-~6.,_0_~i.o 

DRAIN CURRENT Id (mA) 

Fig. 2 PG, NF- Fl--1 /~mt1;\'tt 

co 
:!:'. 
u. 
z 
UJ 
er 
:::l 
(!) 

u: 
UJ 
(/) 

6 z 
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GaAs ~~ IC/High Speed GaAs ICs BG2011SM 

• S 1\'7 ;< -11/S Parameters 

frequency S11 S21 S12 S22 

(MHz) MAG ANG MAG ANG MAG ANG MAG ANG 

50 0.406 -19.1 4.027 170.0 0.108 11.2 0.080 -59.2 

100 0.378 -13.8 3.937 170.2 0.109 6.6 0.038 -31.1 

200 0.367 -13.5 3.874 166.2 0.109 4.3 0.044 32.6 

500 0.341 -22.5 3.700 150.4 0.108 5.1 0.117 50.2 

1000 0.275 -37.7 3.294 125.7 0.110 10.7 0.205 37.3 

1500 0.189 -48.0 2.869 104.2 0.118 16.9 0.253 23.3 

2000 0.097 -48.9 2.501 85.7 0.134 20.8 0.271 12.0 

~j50 

1754 RDNRI 



GaAs i!im IC/High Speed GaAs ICs 

• i!i~511lill'l~*7·a "/ ?~ 
Sl~7 I--:$! 

NETWORK ANALYZER 

PG,NF 

NOISE 
SOURCE 

DUT 

NF METER 

BIAS T 

VGS 

$&~. M~M~M~T~-~~~~~~~. Ea•~~ 

~ill~JiZ lf1'F~=1f t t +~M~M~ ~ fi'-:i T < t!:.· ~ ~ 'o 

RD Nm 

BG2011SM 

OUT BIAS T 

VOS 

1755 
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GaAs ~ii IC/High Speed GaAs ICs 

BG3011F 2 -l::/ .:i 7 A 7° 1) A'r-7 
2 Modulas Prescaler 

BG3011F ,;1:, ff.bill-~:tll' 1/128, 1/129 -$3-f.i]:lftl:J*G 

GaAs 2 'E -;/ .::i. 7 A / 1J AT-7 T9 o 

5mA (Typ.) O).ftb~-~)mT, :ITT<* 1.1GHz O)~~lbfI=:lf 

RJli~T9 o 

BG3011 F is a GaAs 2-modulas prescaler which can di
vide frequency by 128 and 129 at low consumption 

power. 
High-speed operation, at a maximum of 1.1 GHz is 
possible with a low consumption current of 5 mA (Typ) . 

• !M':& 
1) .A/Jf.il)Blfx 1.1 GHz O)~~lbf!= 

2) 73-f.il.l:t 1/128, 1/129 

3) ff.b~-~)m 5mA (Typ.) 

•Features 

1) High speed operation of input frequency 1.1 GHz 
2) Frequency dividing ratio 1/128,1 /129 
3) Low consumption current of 5mA (Typ.) 

• 9Hf~;j~~~/Dimensions (Unit: mm) 

• ;ljilff-IC§IJ~/Pin Connections 

V00 2 7 NC 

BG3011F 

INDB N 

NC 3 6 MOD 

• .mi.t 
PLL f.il)Blfx ~ / iz-lf 1 ·ifffl (f!b~-~)m :$11 /iJO)T El 
ljj:lfi:~~!fJ c.·,;::;oo [_, l~ I;!: 9) 

• Applications 

For PLL frequency synthesizer (suitable for car tele
phones because of low consumption current type) 

1756 naNm 

.Ol)T 4 5 GND 

1 
2 
3 
4 
5 
6 
7 
8 

IN :.A":M'i/H· 
Voo : 'al:iw.tU± 
NC : .I - :::J t. -7 ~ 3 / 
OUT: t±l:tJYi/i'i'-
GND: '/7/ ~-
MOD : 1: :;/ :i -Jl-~~'.(f:Ji/if
NC: /-:::Jt.-'.7~3/ 
m: ffi'lili.A:tJYilii.:r 



GaAs ~ii IC/High Speed GaAs ICs 

•-~~~'Ii/Electrical Characteristics (T=-40-+85°C) 

?f~.l:t 1/128 (MOD"=2.0V-Voo) 

1/129 (MOD=GND-0.BV) 

Voo=sv±10% 

Parameter Symbol Min. 

~i}lj!~)fr! loo -

tlj:t:J~IJ!iij Vo 1.0 

lbf'Ff.lilil1ltt f1N 400 

.A:t:J~:t:J P1N 0.4 

• llJfF*~/Operating Conditions 

lh1'F~Jl~lm (T) : -4o-as·c 

~ibii~I± (Voo) : sv±10% 

• iJl1J:ltli:iU~~/Test Circuit 

S.G. 

Typ. 

5 

1.5 

-

-

Max. 

7 

-

1 100 

1.4 

IN 

Unit 

mA 

Vp_p 

MHz 

Vp_p 

----------n Voo 
5V±10%' 

Signal OUT 
OLJTI--------~ 

MOD GND 

MOD C, 1 OOOpF 
C, 1 OOOpF 
C, 0.1µF 
C,: lOpF(iP.•J:;Eif!Jl..~~~<t:;) 

RDHm 

BG3011F 
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GaAs jlj)i IC/High Speed GaAs ICs 

• il~tr.J~ttllbfi*/Electrial Characteristic Curve 

--;;: 

~ 
UJ 
0 
<( 
I-
...I 
0 
> 
I-
::> a. 
~ 

0.6 

0.5 

0.4 

0.3 

0.2 

o: 1 

V00=5V 
T=R.T. 

~ o.__....__.___..~"=--'--'---'~...,__, 
0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 12 

INPUT FREQUENCY (GHz) 
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-=E ./ ') ~ ·~ ? IC/Monolithic ICs ICP Series 

ICP Series 
IC /C7? 11 
IC Protectors 

• ~m-t~~/Dimensions (Unit : mm) 

ICPl;t, ~:iE:iJ•-:J~it,:IEJiH: ~'\">lliTM~'iiHi"t.Q"*

•1*1¥il~T-l'T o 

ICP is semiconductor protecting element having stable 
and high-speed circuit tripping characteristics. 

•~A 
1) ~ '\"> lli~~'liiJf:,, "17 - /""(" ~ f)cll) t~'.iE:l' iii> Q 0 

2) 1*!81H!l'itiJ'""1''t.i: < ~B::111r·F:1f~f.i:~'o 
3) '.1'~'iil'"1>.Qo 
4J1M~l'il1>.Qo 

•Features 

1) Sharp and stable tripping characteristics. 
2) Small internal resistance with low voltage drop. 
3) Nonflammable 
4) Small size 

.Id 0.55 
-i1i--s.oa 

5.0 ± 02 40 + 02 
i---t t--=-'1 

~ 
-H 

........ .,.,...,r-;.~ 

-H--
0. 45 ± 0.1 

• Applications 

Overcurrent protecting element 

e ICP1¥ii-li:fe 

Maximum Ratings (Ta=25"C) Electrical Characteristics 
(Ta"=25"C) 

Type No.of pins Operating Storage Rated Rated Internal 
Voltage Current Temperature Temperature Resistance Cut-off 

(V) (A) ("C) ('C) Typ. (Q) Characteristics 

ICP-F10 0.4 0.220 Fig.3 

ICP-F15 0.6 0.135 Fig.4 

ICP-F20 0.8 0.100 Fig.5 

ICP-F25 1 50 1.0 -55-125 -55-125 0.070 Fig.6 

ICP-F38 1.5 0.042 Fig.7 

ICP-F50 2.0 0.035 Fig.8 

ICP-F75 2.7 0.023 Fig.9 

ICP-N10 0.4 0.220 Fig.3 

ICP-N15 0.6 0.135 Fig.4 

ICP-N20 0.8 0.100 Fig.5 

ICP-N25 1 50 1.0 -55-125 -55-125 0.070 Fig.6 

ICP-N38 1.5 0.042 Fig.7 

ICP-N50 2.0 0.035 Fig.8 

ICP-N75 2.7 0.023 Fig.9 

ftBNfR 

Package 
Outline 

Fig.1 

Fig.2 
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-=E .I ') ~ ·~ ? IC/Monolithic ICs 

• [., 'i"lli~ttllbal/Cut-off Characteristic Curves 

1 

! 

100 

10 
t--Typ. 

2 3 4 

CUTOFF CURRENT : (A) 

Fig.3 ICP F /N10 L ~ l!!Ji~·ti 

100 

10 
Typ. 

0~ 1 2 3 4 5 6 1 a 9 

CUTOFF CURRENT : (A) 

Fig.6 ICP F /N25 L ~ l:flitt'•ti 

• RinlflJ 

! 

100 

10 
-Typ. 

1 
[ 

2 3 4 

CUTOFF CURRENT : (A) 

Fig.4 ICP F /N15 L ~ l!!Jitt'1:1 

100 

10 
Typ. 

l 0Jo 1 2 3 4 5 e 1 a g 

CUTOFF CURRENT : (A) 

Fig.7 ICP /N38 L ~ l!!Ji~·ti 

1) IC"\">~&~f-@i§0)1¥il~H· c [., -n~J!lt ?> o 

Fig.10:&UFig.110)J:? !:ICPHltril:Tttli, IC"\">~&ii 

f-@i§~)/&~)liJ> ..:.1¥31' ~ {> 0 

w ::;: 
F 
LL 
LL 

5 
0 

w 
::;: 
F 
LL 
LL 

5 
0 

ICP Series 

100 

10 
I- Typ. 

1 2 3 4 

CUTOFF CURRENT : (A) 

Fig.5 ICP F/N20 L ~l:f}i~·l:i 

0·1o 1 2 3 4 5 6 7 8 9 

CUTOFF CURRENT : (A) 

Fig.8 ICP F /N50 L ~ l!!Ji4'•ti 

0·1o 1 2 3 4 5 6 ~ B 9 

CUTOFF CURRENT : (A) 

Fig.9 ICP F/N75 L ~l:fli~·l:i 

I c p -~:ff 7 ;;t. 'If t: .1 - ::z: 

L~lfJi~'fifJf~ ;.-:11'.ti 9o L~llli~'fifJf~ ;.-:11't.l:•'o 

'ilEElltfffJf1Jq~ • 'o 'ilEE~'"ffJf*~•'o 

I:: .1 -;;1.';f;Jldf -'f'l!o I:: .i -;(;f;Jldf -1bl!o 

lj\!ll!""{'i!j ;;1,1'(-;;1,~""{' ctl> 9o *~•'o 

:1 1J;., 1-~tli.J:l:•tifJflll:l:l Lt.1:• 10)1', {1!!$.!Hlli:~ Ll"Jll!IJ *~ t.l:'illifJfBl:l:l Ln 1 .QO)"t'{i!J$ilHlli:~Ll"Jll!IJf•Ht9Z. t 
'(;tit .Q Z. C fJf""{' ~, tJ>-:J@'ilT .Q 1C,,lf.1f f.I: • 'o fJf"t'~t.l:•'o :l:t.:, m\UIO):r!J:ttt>ctl>9o 

~-~O)k~M$~t~~~-~~•a!ll!fJf"t'~9o :ff7 ;;t.1fl'tJ'-:>~M~l't.l:• 1 t.:~~-JL- ~•)U!B;t"t'~ t.1:• 10 
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-=E / I) ~ ·y ? IC/Monolithic ICs ICP Series 

2) t:.:z.-;;(flHJU:: t...T~ffl97a>o 

Fig.120)J:? t.::ICPtlilil~tlHit~~iiUIH.:: 

tlif:i'C 9 n Ii'' 11 n tdi\':IH· ffl-::J t: .:z. - ;;(fft 

tt~ t [., TtlJffll" ~ .Q o i~tft:l1i:T:'.l.~V:ij]-g, 

t;J: ICPO) Jt. \.' t: .:z. - .A'tfttt~ t I., Ttl],EF.I \.' 

ICP 

1.,-t> m~ttti;.,"' -:tl' &i .go 
(:lE~O)r.J 2.s mO)~liif l' :-- "'-:t': 

l.,-t>/!Ji99o ) 

l.,-t>l!Ji1~'fi;lf~~ 'o 
(:lE:f/30)r.J1~0)'illiifl''I"'? t l.,-t>/!Ji9 

.Q 0 ) 

~AA:lf~t;n'O)l'1i!Jf!B~~lfdl l.,ZJ&IJ 
i'ttH Z. Uil' ;rs 90 

~Mth':: ;r, ~ 'O)l'1i!Jf!B~ ~i@'~ [, Zl& IJ 
1-ttH Z. t ;!fl' i'rs t.H 'o 

~ 7a>o ~EEl!lf'f;lf1J1~<'il!::tJn!~t.>"t?idJZ1J' ~ 
~ \o 

Fig.12 

3) -¥1ilil~tft:l1i~ t I., T 1fffl 9 .Q o 

Fig.130) J:? t.:: ICP21i t lili!~tfttt~ 3@ ~tlif:i'C9 ti. l.f, 

tft:l1iiiH 4$~~,.::~!ll" ~ .Q1~~1i0)~~ '=t=-lilil~tfttt~t 

[., TtlJfflT:· ~ .Q (Fig.14) 0 

1?1J: R1=1kQ, R2=5kQ, R3=10kQO)ai} 

(1) R1//R2//R3 RT1=769Q 

(2) ICP2~;1J ·:; t- R1//R2 RT2=833Q 

(3) ICP1 ~ ;iJ ·:; t- R1//R3 RT3=909Q 

(4) ICP1, 2 ~;IJ ·:; t- R1 RT4=1000Q 

e ~filf.£7' - 51 f§IJ (ICP-N15) 

+2.0 
~ 

+ 1.0 ~ 

a: 
<l 0 

t -1.0 

-2.0 

Time 

Max. 

6R Avg. 

Min. 

n 
pn 

L -1. ..I. _J . T T r 

0 120 500 1 000 2000 

0 0.3 0.5 0.5 0.5 

0 0.0 0.2 0.3 0.2 

0 -0.2 -0.5 -0.5 -0.4 

100 100 100 100 100 

0 0 0 0 0 

Test Condition l=0.6A Ta=70±3'C 
Measurement Condition Ta= 25 ± 2·c 

Fig.15 ~j'Of!l:f-;1f;- (il!iiAl.) Load Life (70'C) 

hrs. 

% 
% 
% 

pcs. 

pcs. 

RD Nm 

ICP1 ICP2 
ICP 

R, R, R, 

Fig.13 

1-------+---+-----t---,:L 
S 1 ooo v 1 ooon 

~ 900 v 
Booi----t--LC---t---r----r----1 

~fl 
7001----l-----1--+---+----l 

500L--~RT~,--R~T-,--R~T-,--R~T~,--' 

Fig.14 

+2.0 

~ + 1.0 

a: 0 _J_ ....L ..I. J._ 

<l T .l .l ! 

t -1.0 

-2.0 

Time 0 120 500 1 000 2000 

6R 

n 

pn 

Max. 

Avg. 

Min. 

0 0.3 0.2 0.3 0.3 

0 0.0 0.1 0.0 0.0 

0 -0.2 -0.2 -0.3 -0.3 

100 100 100 100 100 

0 0 0 0 0 

Test Condition I= 0.6A Ta= 25 ± 10'C 
Measurement Condition Ta= 25 ± 2'C 

Fig.16 ~ j'Of!l:f;l\J (~)Al.) Load Life (25'C) 

hrs. 

% 

% 
% 
pcs. 

pcs. 
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i: ./ ·•J .~ ·:1 ? IC/Monolithic ICs ICP Series 

+2.0 +2.0 

"* +1.0 "* +1.0 

cc 0 T 
<J J. 

cc T T T 

<J 0 -r T T 
t -1.0 I -1.0 

-2.0 -2.0 

Time 0 Sec. Time 0 120 500 1 000 hrs. 

Max. 0 02 % Max. 0 0.6 0.5 0.5 % 

e:.R Avg. 0 -0.1 % e:.R Avg. 0 02 0.1 0.2 % 

Min. 0 -0.5 % Min. 0 -0.1 -0.5 -0.4 % 
n 100 100 pcs. n 100 100 100 100 pcs. 

pn 0 0 pcs. pn 0 0 0 0 pcs. 

Test Condition 260'C 10Sec. Test Condition Ta= 125 ± 3'C No Load 
Measurment Condition Ta= 25 ± 2'C Measurement Condition Ta= 25± 2'C 

Fig.17 "/ :9'ilij~·ti Effect of Soldering Fig.18 iflii~nil:ii'.~$ Storage Life (125'C) 

+2.0 

"* + 1.0 
l .l J_ J cc 

<J 0 1 T T I 
T 

-1.0 

+2.0 

* ~ +1.0 
cc _L T _J 
<J 0 T T T 
t -1.0 

-2.0 -2.0 

Time 0 5 10 30 50 Cycle Time 0 120 500 1 000 hrs. 

Max. 0 0.5 0.6 0.7 0.7 % Max. 0 0.4 0.5 0.6 % 

e:.R Avg. 0 0.0 0.1 -0.2 0.1 % e:.R Avg. 0 0.0 02 02 % 

Min. 0-0.7-0.6 -0.5 -0.7 % Min. 0 -0.3 -0.7 -0.5 % 

n 100 100 100 100 100 pcs. n 50 50 50 50 pcs. 

pn 0 0 0 0 0 pcs. pn 0 0 0 0 pcs. 

Test Condition -55'C-+R.T.-+125'C-+R.T. Test Condition Ta=65±2'C R.H.=90-95% 
30Min. 5Min. 30Min. 5Min. No Load 

Measurement Condition Ta= 25 ± 2'C Measurement Condition Ta= 25 ± 2'C 

Fig.19 ~!t-tt1' 7 JL- Temperature Cycling Fig.20 iltiti~tt Moisture Resitance 
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I\ 17' 1) ·:; F IC 00~~ .A 7 .h/ROHM Hybrid ICs Development 

System · · · · · · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 1766 

,,'i,f!!l{*~iEI:-:>~' Z /Quality Assurance···································· 1767 

!"<·:; 'T-Vi±~/Packages··················································· 1768 

{-\:~B'il ~~£!?~/Representative Products······························ 1768 

5.R.ffll\ 17" 1) ·:; F IC/Standard Hybrid ICs ····························· 1769 

•fllH!l1:m t- -r<l)sli'i~' 
1. *il!.<7)? '5, ~00'-'tUHJ~OOW~'lfJli.tl:~clb·MH!~i!f (Jl.l;t~fl) 1:~ 
~99'<7)~•W99~·~.~-~~~<MW~~*·•~9. 

2. ~tt/\1' 7" IJ ·:; F IC ~i!l,:bf~ll!!~i!fl:~~9 9 :b•e:b•I:? ! :!: [, "[l;t, ~ 

ttE"!UD~ 1:sr.11~ '*t>-tt < tf. ~ ~ '· 
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/\-'( 7 1) 'Y I" IC/Hybrid I Cs 

o-1...(f)J\ ·rfiJ ·:; !"IC,;1:, 11tLt.:m:tMH'liUi~. -¥ 
•"*~~tt~. i¥lll • i'illl~~tt~. l81n~gttt~. *'11r 
Z tt~, ilU~tt~ iJ c (f) iii) 619> 9 tt~tf*1i~ ~ tL t.: 13 Utll 
$(/)~\, \~£ L'9 0 

l81n(f)1J\l\!1t>(!>~~Jl~~1ttJ c(f) ~~~1:::slit3t L' ~ .g 

i*tll L', !l!tiil~£. O~:ff. gfilU•n iJ c (f) ~~ffl f 
;1;1: i;clf>, vrR, ::t-71 ::tiJc(f)~~m1:::~9*L'ljliJ1.;;1.' 

1}'fl'~~'.f~h'f.: t.:1.'T ti I) *9 o 
o-J...(/)I\{ "'f1J ·:; t:1c1;1:, s~~(f)JliJ1.;;1.,=-x1:::s 

lit3t 99t.:clf>, ~t.tll, ~~m~1!f, flHi~. *P!JtlliJ c':::* 
n-ttT ~~:tRl.'f.:fdt.Q J:?, ? ~(f) 4 ~ { 7'tffl• t., T 

J:!IJ*90 

1)BX~IJ-X 

7' IJ / I- i!!i~*lti..t. I::: IC, I- 7 / VA ~, ~ { ::f - I", tlf: 

tn::ff, :::i /7/-ttiJ c(f)7 ·:; 7'aB£tmtt i.,tdlH·:; 'r

v i.,t.:J\-< "11h l"IC1'9o :ai~(f)Bfi1'iii£1tt.,:l:"to 

2) BY~IJ-A' 

r Jv a 7-~tiI..t.1:::111* • tll:tn:'f* t J¥lll~niim i.,, 1c, 1- 7 

/VA~, ~{::f-1", ::J/7/-ttiJc(f)7·:;7'$£tt! 

ti l.,f.:{ll~·:; 'r-V l.,f.:J\{ -jiJ ·:; !"IC1'9 o 

3) BZ~IJ-A' 

r~a7-~ti..t.~••·mtn:•t~•m~i.,. ~~v~ 

1-, -¥••~v·:; 1- iJc tmti t.,t.:{lH·:; 'r-V i.,t.:~~ 

Jl, ~1~f1Jl(f)l\{"1 1J·:; !"IC1'9o 

4)BW~IJ-X 

t!~tl(f) ~~~';:lit i;, T ·:; 7'$£>(!>Ji~71 A? IJ - " 

$£~. 1.'1.l'iJ91f~~$£1:::?~:1: t.,Tt, /\{"'flJ ·:;I" 

7"?.lr:JV-H~~t.,T, -tz·:; t-ll:ti-t(f):l::l:1'~~1.'f.: 
1.,:1:90 

• ~~. :IJ•?J)\r:J? 1-~'btll~\,\f.: 1.,:!:"to 

~~m•tif~t1't, ~ui;1:~Jt11r .. i1:::~~f~(/)1.' < ~~• 
t ' ·' .. ' 

1'tll~I. \ t.: I.,* 9 0 

• FaiitttJfl<iJ..t. I.,* 9 0 

I\ { 7 IJ •:J I" IC it t IT? .::: t ,;:: J: I) ' T 1 A ? IJ - "tll 
£(f)~ffl•tJf~IJiJl1' ~, it:ff(f)f~ijjtttfl<i]..t. I., :I: 9 o 

e ;li)619>91§1i!f/\{"j1J ·:; !"IC1tL,:1:9o 

• 1§1 i&~gf ~l!l!!i ti• 6 ~t-t 1::: bU ~ it T \, \ t.: t.: ~ ' "'E .I IJ 

~ ·:1? IC(f)~~. J.)H1-t (f))!jilll§li& t ~t; I\ { "j IJ ·:; I" 

ICf~~L,:1:9 o 

ROHM's hybrid ICs are mainly backed by our original 
resistor manufacturing technology, semiconductor manu
facturing technology, thick film/thin film manufacturing 
technology, circuit design technology, assembling tech
nology, and measurement technology. 
ROHM stands ready to meet the customers' demands for 
miniaturized circuitry and higher densily component 
mounting. Our products are highly acclaimed for their 
reliability in many fields - in industrial products such as1 

automotive electrical systems, in office automatiQtl 
equipment, in measuring instruments, and in consumer 
products, including VTRs and audio equipment. / 

ROH M's hybrid ICs are of four types so that the customer 
can make a selection depending on the necessary de
gree of integration, operating conditions, price, and time 
for delivery: 
1) BX series 

Chips of ICs, transistors, diodes, resistors, and capa
citors are mounted on a printed circuit board within a 
package. This type of hybrid IC can be produced in 
the shortest amount of time. 

2) BY series 
Conductors and resistors are printed using a thick film 
on an alumina base and chips of ICs, transistors, 
diodes, and capacitors are mounted on it within a 
package. 

3) BZ series 
Conductors and resistors are printed using thick film 
on an alumina base and semiconductor pellets are 
mounted on it within a package. This type of hybrid IC 
is of high-integration and high reliability. 

4) BW series 
In this IC series, hybrid technology is applied in order 
to mount any type of component the customer re
quests, such as chip components or normal discrete 
components, on the set circuit board. 

• Special specifications and small quantity manufactur
ing are negotiable. 
ROHM serves the customer's need by manufacturing 
a small number of products in. a short period and at 
reasonable development costs, 

• Enhancement of reliability 
Use of a hybrid IC circuit arrangement reduces the 
number of discrete components, resulting in the en
hanced reliability of equipment. 

• Any cir'cuit ~an be composed into a hybrid IC. 
• Beginning with the circuit design phase, ROHM will 

develop the customer's hybrid IC including the devel
opment of a monolithic IC and its peripheral circuit. 
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1\11' 1) ·:; (''IC/Hybrid ICs 

·~ ~ 
1 l ~T-mtn<7)1M'Ht, ff:l:ft<7)fJEllc:~3L '5 * 9 o 
2) ~T-mtn<7)*Jl3l:-C Ii¥C:s Ct .Q~ffittfJ''fi;JJ: [., * 9 0 

3) llBa:i'1.<7)fiefflr.'ii.~ fJfJ!llJi~ 1' ~ .Q f;; 11>, !lmAM.A., 1~~~ 
It, 1'±it~JttJ: c<7)•mtJftii~1t-r ~ i-t o 

~A~.-~tJ:ci~·~~~-1i:Tin<7)ft~Wf<;JJ: 

[.,*"to 

5) IEJ~<7)mtWitf¥1Jf1' ~ * 9 o 
6J 71A1 1J - t-ll!l8' .. c:.1:t~ -c £t&imffli 111oi:.rn:::*'11 

Jj\"('~*9o 

n~~tJ:hWA(tJ:ij7:.L-XtJ::l:ffi1i:J:ijffiiJftttJ: 

IJ*"to 

~OORM~WB*'111'~, 8ff<7)00R~$W~Wiji9o 

•m ~ 
-*ti~~•. oAmtn, ~**mtn, :::i :.- 1::0 i - ~, ~~!mt, 

~T-iitil~.mtn, El IJJP.&?¥:.mt, ~~.mtn, ~.:r~n. ;;t- - 7 1 ;;t

.mtn, VTR , I 7 :::J /, :ti ;< 7, ~ 'l / ;/J: co 

• f*lfll:llJ l,"'(<7)88il.' 

$A<7)~'5, ~00Aff~U~OOW~~~$~~11>.Qfi~!lm 

111 (XC;l:~m) c:~~9.Q :E,<7)ifnli:±l9.Q~~t;t, Jl!il$C: 

£-:> < tnli:±lr-FiiJfJf1Z,~1'9 0 

~U1\ 1-f •J "J ". 1c ~Atifi~!lm11f c:~~9 ?> fJ'5 m: 
"'.)~* t.,-rt;t, ~ug.•:t!!~t:sr"i1.,~n-tt< t.:~1.'o 

•Features 

1) Beneficial to miniaturization and weight reduction of 
electronic equipment. 

2) Improvement of the productivity in the assembling 
process of electronic equipment. 

3) Task saving in purchase management, bill processing 
and inventory control owing to a reduction in the num
ber of parts. 

4) Increase in the manufacturing capacity in the assem
bling process without increasing manpower and facili
ties. 

5) Security of know-how of circuit technology. 
6) Reduction in the board area by 1/10 or more over 

using discrete components. 
7) High product rotation. 
8) Reduction in development period. 

• Applications 

Automotive electrical systems, Office automation equip
ment, Radio equipment, computers, telephone sets, 
electronic measuring instruments, automatic vending 
machines, copying machines, electronic musical instru
ments, audio equipment, VTRs, air-conditioners, cam
eras, sewing machines, etc . 
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1\1-f IJ '/ "'IC/Hybrid ICs 

1\1' 1' 1) ·y i-:· 1ctm~~ .7. 7 .b. /The ROHM Hybrid ICs Development 
System 

'h -:J. ~ J.,./\-f 7 1J ·~ t:IC-C· 'h -:J.~ J.,./\-f 7' 1) ·~ t:IC-C· 
tl$0)ft~ 

@l!lin1tt * -:i-Cl'ttl'll~ @§tJ<tt * -:i-Cl'~ll~ 

( :/-:J.'Tb~~lit ) 
f 

( D-b.tfJ~it ) ( D-b.tfJ~it ) 

± 1 c jUJlf.U!:t ) c J!UU.U!:t ) 

± 1 
(rm~litiim/flll~~f.l) ( r.ll~Uiim/flll~~f.l) 

l f 
( @llli~~i!t/ICii~lt ) c IC!ill:it ) 

l t c t:Piilli"t/7°Ji,O)f£t!:t ) ( t:Piilli"t/7°Ji..O)!!H!:t) ( milli-1t /71i..O)tu1:t) 

f 1 ± c "' iilli ) c "' iilli ) c i' iilli ) 
± 1 1 

(_t>~~t O):IUHl~i> (t> ~~ t 0) IUHl tt-tt) ~~~ t<r.>RUHTtt.tt) 

I f j_ 

c :II: i!1f ) ( :II: i!1f ) c 
I\ 1 -j' I) ") t''ICftO);::'~fi~'.:/,XO)J:? ~J;'ij, ~ .}.)~ ~ < f!_ ~ ~ 'o 
1i~•a'il~~tt 

@~t@~~~.~m••O)~~tm•.~•~m• 
2)9Hf~ 

mi§ t 9\.ff~i'i*, ~T-!!ic?IJO)lfi11r..i 

3)ffffl~f* 

~i!li~f*, ihf'F~ll, f!U~~ll, ffffl~:l:Ji. ~*f~ftll 

4) filli•. *PJJtij 
~~•.ru~itnrai, .:'.:ffi"fifilli•. ~f'F,•~~Jtn 

1766 RDHm 

f 
:II: i!1f ) 

~IJiil*J~ 

x/~=70)W~~=~m~~~~ 
liH·ill<JE"t~ICHHf::~t:{±~@ 

l!!. lf~:l*t:?l'-cn~-ttt., *'· 
iilli~. tt!lljiifi-C·O)tUH: t.,, Ji~-? 
rrl' ii: 9. 

--
flll~BUl, !Ill~-. "t/7°Ji..lX:ll:. 
tH:BU\t,,:t'HJ~-ttt.,, 1111~~*'~ 
Hf~t., a: 1". 

.::·~mO)ll\tfi~t= ~ttt., t::rru1&~at-? 
l.,, IC7'if-f /-?~:;EL, :t"t. 

---" 

~'.iE:U::@I&, 107'-!f-f /t: J: 'H' 
iilli"t :..- 7'1i-HU!:t l.. ii: 1". 

-1t/7~~tta ·~ ~~-?~JE 
l.,-Cl'~fJ·i,iillil.,-Cl'f::t:tt *'· 

--
~iilliO)~~~~.,,,~~tO)~-fr~ 
-?)~:;E:L,:t"t. 

:ll:i!JfflllMlf!cl., * 9. 



I\-"( 7· ') ':I f'' IC/Hybrid ICs 

~H-fiiiE': '?(, '"l /Quality Assurance 

0-.l.(})/\{ "j'IJ ·:; t-:'ICl;tl'~a(})~~7i:J-l:J:: IJ~.fc 

fll, ~1~•tt H¥ll L., n' * 9 o 

1. *'IH~.A. <*-tH•.A. 
f±~•1:~? <~.A. 
~'!Ii) 

2. !;!<iii . ll:iiillllill.ii'JI 

7. ~ii' 

12. ~ii' 

14. i:l:!f.if 

Parameter 

~"ftlfdll~~ll 

l!RtiiitMI 

/\/~f,Httt 

/\/~ifR 

iallif 1 'l Jt.-

H!lt 

iiiiB~lll 

fltia~lll 

iiiiBi!i >B~lll 

lbf'!'~$-

ftDNIR 

Test conditions 

dll'ffilll45° 2 l§)~IJ!i 
®·· .. /© lf' 

Jilillifl10-55Hz ~l/Rli1 .5mm 
X-Y-Zfdl'jjrt;).g 2 feylll! 

I\;... ?'iall230'C i§1tateyl!ll3f11 
IJ V'/IPA77 "J 'l 7.ff.11'.1 

I\ ;... ?' i81l 260'C i§1t a feyl!ll1 Of11 

Tstg Min.-".ti,a-Tstg Max.-".ti8t15if1 'l Jv 
(30*} (10*) (30*) (10*) 

It* (O'C) 5*1111 (1Qf11J.:.1~~ i4!111* (100°C) 5 
*llllt15-tt1 'l Jt.-

Tstg (Mal\.)': z 1 oooieyr .. i 
Tstg (Min.)1;::"[1 OOOfeyl!ll 

Ta=65± 3 "C RH=90 - 95% 

Ta=25± 5 "C 1 OOOfeyl!ll 
MtlE:5'e1!1:':::z.rEE (.r:tJ) ll~li-
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I\ 1 7· 1; ·y I'' IC/Hybrid ICs 

I~"/ 'r- ~f±ti /Packages 

~H±0:>/\1 "i ') "J FICO:>t~~ri»;1Jr-;:i'0:>-;t$i;t-:>150:> 

c .t:; IJ C 7J:-:i n' ;!: "ttl, t~~J\'·;11T-V'J....:19~0:>'t>O:>t ~ 

~IUll!,:lit t; *To 

/t·;1';--".J ~~ ~~ 
(H) (L) 

P-12 10 28 

P-14 10 40 

P-21 15 15 

P-22 15 28 

P-23 15 33 

P-24 15 40 

P-25 15 53 

P-31 20 15 

P-32 20 28 

P-33 20 33 

P-34 20 40 

P-35 20 53 

P-42 25 28 

P-44 25 40 

• ~Hf~-t5i~ 
L 

IRDHmnl 
BX001~=' 

-4- ~ 
0.5 2.54 

• 717"Jlt1/71/J'\7'7"-:J 

(!f!fii:mm) 

J!ji:~ 
iUd:::m.:r~ (T) 

6 10 

6 15 

6 5 

6 10 

6 12 

6 15 

6 20 

6 5 

6 10 

6 12 

6 15 

6 20 

6 10 

6 15 

7 :i J7 JH / 71 /H·y Jr- ;:;·':*Jt~<t:;.: c ti ~~§~il!t:Jit 
l5:l:To 

H·:;';--"./ m@ tUt$Jlif*l~ 

~$Jt·1 t-:1 No. P-24 ~7/:IAJI 51 J/f/'tJ-51 

(~~ii! :40X 15X 5mrn) ltiiiill6o'Mti :1H-~ 31 
lltlitii20fl!I Ol!&it.~tt331l!l l 

~lll1t-:l No. P-24 ~7 /:IA J110fl!I J/j''/-tj-10fl!I 

( ~~;j')!:40X15X6mrn) filiiiiiill6o'Mti :1H-~ 61 
l!\litii 40il!I ( lllilliit.~tt661) 

{t~~ ~ ~ii.f§IJ 

,Ell ;a; 

JJi&~~Jl, 

0 A ti ~ 

Ji *'~ ti ~ 

::J / [::" .:t. - :$l 

~ ~ifi ti 

Oi: 'f ~ ~ 

::t-71 ::ttl~ 

v T R ti~ 

~ ~ mi ~ ~ 

/Representative products 

li'il llfr m 
~~ ;( - :$l f.!llillli'illlfr 
Ft' CJ ·;1 'J ftllfalJli'illlfr 
~•'lifilJ{all[lj)llfr 

It'::J/jfilJ{all@llfr 

fl:ij'.tl'E- :$l ifilJUIJli'il~ 
fl:ij'.tl;< 1 /£tjj 

7 7' 'J "./ ~ ') 'E- :$ljfilj{all@llfr 
7 7' 'J "./ ~ IJ fll\'lt~jfi.:z..:: '/ f. 
7 CJ ·;1 [::°-,Ell/\ 1 :;f 1J ·;1 i-:· IC 

;f 71 ::l. ::J / t:'.:i. -:$1 ffl/\17'•) ·;1 F IC 

CCD t-:'71 l~@llfr 

71 Jv:$zli'illlfr 

m3f::flll\17' 1J ·;1 F IC 

::J/t:'.:i.-:$l;f-- t-:' 

PBX'E7.L.@llfr 
Oi:~i1i,Ell'7 /7 ·:; /.1.:: '/ f. 

\i:'f::tJv:lf/ D/A ::J//~-:$1 

71 Jv:$zli'illlfr 

~i.!i!li'illlfr 

~fl';'~~fllli'illlfr 
.) 1 ;;(•) ~'J "./=i /@~ 

? 7 7 1 '/ 'J 1::J71-lfllilllfr 
I::J-@m 

i!!Elb!ilil±l I., li'illlfr 
7'..:i.-7-li'illlfr 

::t-71::til~fll@llfr 

.) 1 ;;1,,'•J ~'J "./ =i /[lj)llfr 
Hi-Fi PNR fll@llfr 
Hi-Fi 'E 7 .L.,Ell@Jlg 
1· 11 v '/ 'Jli'illlfr 
"- ·;1 Ft'/ 7'.Ellli'illlfr 
-ft - ;j{ f.!j) ill 1§1 llfr 

'J CJ "9!1:E!ffl 1§1 ~ 

UJl9!1:E!fll 1§1 llfr 

~ tiP.&O'Ctlffl l§lllfr 
I}'::J/ftlJUIJ@llfr 
~:,, /jfilJUIJl§jllfr 
1 //~-:$ljfiljmJl§jllfr 

I/::J-~l§lm 

;i.1 .. -r:.-?v~.:i.v-:$1 ;J 

~~~ifil]{alll§lllfr 

-t?/-ftfll/\11'•)·;1 FIC~ 
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/\ -1 "i ') ''/ r-;· IC/Hybrid ICs 

BP3002/BP3003 
BP3004/BP3005 
BP3002/BP3003/BP3004/BP3005 '.t ~ Bi5 m! If.I (;: mJ ~ [; 
t.:m!im.:i = ·:1 t- z.· 9 0 ~B!m!0:>~2's:m1~g ( /}.. -r 7" 7, 'J :-

ii, At:0 -7-;?:.·:; t-'7-7) fl*J~G. /\/ F-17·;1 t-, 7· 

-ff-, :f--;f,'- F~Hit;IJ09~t.:·itl'~~i5m!tf!fui;XG;i:9o 

• *¥:Ill: 
1 ) ~B!m!O)~:;js;m!~E f 9"' Z l*Jiid [; l \,I~ 0 

2) :9HlB 7. -( ·:; 7- t: J: ~J, DTMF, PULSE ( 10pps/20 

pps) O}t;J)~tfi:iJ~Eo 

3) ~* 17 fjj0)7 7. t-:t-/1~·- 1) /}.'-( 7" Jvm!~Ef i*Jiid [; 

"'(\,\~o 

4) ~/tiO)S~. S~. ~~ml~~fff~M~ZR~i:iJ 

5) ~Bi5-Yf?'i ECM/ff~//J.'1:t-~ ·:;?1J~i:, !fB! 

A t:"-M.tff~/?'1 :t- ~ ·:; ?1J~(;: l', 7'-ff-(iff~ 

/§-1:t-~~?1J~~fhfhM~Yi:iTfto 

6) B 2's:OOl*Jlcil it i: ~~lm.i~m*m!5:tH'lf~.i$ i:M~ 

(BP3002/BP3004)o *00, :h:t-/J.'(ci](tt: Bell ~.i$(: 

:X<f~ (BP3003/BP3005)o 

• ilH~ 

~B!m!.& V"~Bi5~1.lm!5 

BP3002/BP3003/BP3004/BP3005 

-~~jfl.1.=. ':I " 
Telephone Unit 

BP3002/BP3003/BP3004/BP3005 are functional units 
developed for telephonesets. With basic functions of 
telephoneset (dialer, ringer, speech network) built in, 
you can complete a telephoneset only by adding a 
handset, buzzer, keyboard.etc. 

•Features 

1 ) Each unit incorporates all fundamental functions of a 
telephoneset. 

2) You can select DTMF and PULSE (10 pps/20 pps) 
using an external switch. 

3) The units contain the last number redialling function 
for a maximum of 17 digits. 

4) You can change the sound volume, quality and ring
ing start-up voltage for the ringer, using an external 
means. 

5) The speech microphone is operable in ECM/ 
piezoelectric/dynamic systems, while the speaker 
and buzzer being operable in piezoelectric/dyna
mic systems. 

6) BP3002/BP3004 conform to the technical standard 
for telecommunication terminal devices in Japan. 
BP303/BP3005 satisfy the Bell standard in the U. S. 
A. and Canada. 

• Applications 

Telephonesets and telephone related equipment and 
devices 
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I\~ 1' •J ·~ I'' IC/Hybrid ICs BP3002/BP3003/BP3004/BP3005 

• *ff~\t$i181/Dimensions (Unit : mm) 

BP3002/BP3003 

56.0±0.5 

t o.25±0.05 
~ 56.3 

BP3004/BP3005 

2.5Max. -48.0±0.5 

11.5Max. 

14.0Max. 

4.0±1.0 
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/\ ~ "i •) "/ I'' IC/Hybrid ICs 

• ~~fr..J~tt/Electrical Characteristics (Ta=25°C) 

• BP3002 

Parameter Symbol Min. Typ. Max. Unit 

71 :/lll;EE VL 4.0 4.8 6.0 v 
W!iJiWH.it DCR 200 240 300 Q 

:\t:)JiEJ.!.Uit ACR-1 500 700 1000 Q 

:\t:)JiEl!Hit ACR-2 420 600 850 Q 

}!iji5 (.,u'\;}[, Txu -32.5 -29.5 -26.5 dBm 

>!il:Sv/\Jv TxL2 -24.5 -21.5 -18.5 dBm 

>!il:Sv/\Jv TxL3 -25.5 -22.5 -19.5 dBm 

~~:Sv-"'Jv Rxu -33.5 -31.5 -28.5 dBm 

~il:Sv-"'Jv RxL2 -32.0 -29.0 -26.0 dBm 

~il:Sv/\Jv RxL3 -31.0 -28.0 -25.0 dBm 

DTMF i!t±l v-"''Jv OoL -13.1 -9.9 -5.7 dBm 

DTMFi!t±lv/\Jv OoH -11.2 -8.0 -4.7 dBm 

DTMFi/?:$ Don - - 8.0 % 

DTMFi/?:$ DoT2 - - 4.0 % 

;( 'f I) iJitfij;~)JiE IMR - 0.1 - µA 

~-;t--F 
RTK - - 1 kO :::i:..-97 H!Uit 

~-;!'- F:g:i: CTK - - 30 pF 

~:/ml*J)Jt~ Fosc - 3.58 - MHz 

~-A.1Jai\'rai TKO 40 - - ms 

:iv17J:I: BR - 66 - % 

t±J1JHJVi\ v- I- PR1 - 18.6 - pps 

t±ltJt~Jv;;<.v-1-- PR2 - 9.3 - pps 

;< .:c 1J - 7 'J ni\'rai TQHP 16 - - ms 

DTMF t±l1Jii\'rai TMF - 75 - ms 

;r--xail'rai Tp - 3.75 - s 

RDHrn 

BP3002/BP3003/BP3004/BP3005 

Conditions 

IL =20mA 

IL=20mA 

IL=30mA, 1kHz 

IL=70mA, 1kHz 

L1, L2=6000, Loss=7dB 
MIC A.1J=300Hz, -40dBm 

L1, L2=6000, Loss=3dB 
MIC A.1J=1kHz, -40dBm 

L1. L2=6000, Loss=OdB 
MIC A.1J=3.4kHz, -40dBm 

SP=2000, Loss=7dB 
LINE A.1J=300Hz, -14dBm 

SP=2000, Loss=3dB 
LINE A.1J=1kHz, -14dBm 

SP=2000, Loss=OdB 
LINE A.1J=3.4kHz, -14dBm 

L1. L2=6000, Loss=OdB 
697Hz 

L1, L2=6000, Loss=OdB 
1477Hz 

L1. L2=6000, Loss=?dB 
iltfl!F 

L1. L2=6000, Loss=7dB 
i'1'ifl!F 

Voo=2.5V 

R1 - Rs. C1 - C%'T 

R1 - Rs. C1 - C3m.:r 

?pin, 5pin ll*"10 

?pin, 11 pin ll*"10 

ON-HOOK ail'rai 
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I\ -1 "i 1) ''J I'' IC/Hybrid ICs BP3002/BP3003/BP3004/BP3005 

• BP3003 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71 /'iltS:: VL 4.0 5.2 6.0 v IL=20mA 

iHO!#L OCR 200 260 300 Q IL=20mA 

3'.Elllft!#L ACR-1 500 700 1 000 Q IL =30mA, lkHz 

3'.Elllft!#L ACR-2 420 600 850 Q IL =70mA, 1 kHz 

Ja~i!i v«Ji.. TxL1 -32.5 -29.5 -26.5 dBm 
L1, L2=600Q, Loss=7dB 
MIC )..1J=300Hz, -40dBm 

l!~i!iv«Ji.. TXL2 -24.5 -21.5 -18.5 dBm 
L1. L2=600Q, Loss=3dB 
MIC )..1J=1kHz, -40dBm 

l!~v«Ji.. TxL3 -25.5 -22.5 -19.5 dBm L1, L2=600Q, Loss=OdB 
MIC )..1J=3.4kHz, -40dBm 

~~i!iv«Ji.. RxL1 -33.5 -30.5 -27.5 dBm 
SP=200Q, Loss=7dB 
LINE J..1J=300Hz, -14dBm 

~~i!iv«Ji.. RxL2 -32.0 -29.0 -26.0 dBm 
SP=200Q, Loss=3dB 
LINEJ..1J=1kHz, -14dBm 

~~i!iv«Ji.. Rxl3 -31.0 -28.0 -25.0 dBm 
SP=2000, Loss=OdB 
LINE )..1J=3.4kHz, -14dBm 

DTMF l!:±I v l'\JL- OoL -7.5 -4.5 -1.5 dBm 
L1, L2='=6000, IL=20mA 
697Hz 

DTMF l!:±I vl'\JL- OoH -5.5 -2.5 +o.5 dBm 
L1, L2=6000, IL=20mA 
1477Hz 

DTMFjj[$ Don - 8.0 - % 
L1, L2=600Q, Loss=7dB 
ilU¥ 

DTMFjj[$ DoT2 - 6.0 - % L1, L2=6000, Loss=7dB 
iii~ 

j. 'E IJ 'f¥ffl~lJI! IMR - 0.1 - µA Voo=2.5V 

~-;f.- l"::J:.-$1? t-~#L R1K - - 1 kQ R1-R5, C1-C~f-

~-;f.- i"g:I; C1K - - 30 pF R1-R5, C1-C~f-

~~li!ilil.li1!lJI: Fosc - 3.58 - MHz 

~-J..1J~rai TKo 40 - - ms 

7v1?Jt BR - 63 - % 

:±11J1fJVitv- t- PR1 - 18.6 - pps ?pin, 5pin tile 

:±11J1f1i...Av- t- PR2 - 9.3 - pps ?pin, 11 pin tile 

;1. 'E 1J ? 1J 7"~rai ToHP 16 - - ms ON-HOOK ~r.ll 

DTMF :±11JPilrai TMF - 75 - ms 

;f--.A'~rai Tp - 3.75 - s 
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I\~ ·j' •) "J I'' IC/Hybrid ICs BP3002/BP3003/BP3004/BP3005 

• BP3004 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71/'/ll:EE: VL 4.0 4.8 6.0 v IL=20mA 

~)Jiit!#i:. DCR 200 240 300 Q IL=20mA 

xilit11m ACR-1 500 630 1 000 Q IL=30mA, lkHz 

xilitl!m ACR-2 420 550 850 Q IL=70mA, 1kHz 

$~!v,'Ov TxL1 -7.7 -4.7 -1.7 dBm 
L1, L2=600Q, Loss=?dB 
MIC ..A..1:J=300Hz, -40dBm 

$~i'iv-""Jv TxL2 -5.7 -2.7 0.3 dBm 
L1, L2=600Q, Loss=3dB 
MIC ..A..1:J=1kHz, -40dBm 

$~i'iv-""Jv TxL3 -9.5 -6.5 -3.5 dBm 
L1, L2=600Q, Loss=OdB 
MIC ..A..1:J=3.4kHz, -40dBm 

~~i'iv-""Jv RxL1 -16.5 -13.5 -10.5 dBm 
SP=55nF, Loss=?dB 
LINE ..A..1:J=300Hz, -14dBm 

~~i'iv-""Jv RxL2 -12.7 -9.7 -6.7 dBm 
SP=55nF, Loss=3dB 
LINE ..A..1:J=1kHz, -14dBm 

~~i'iv-""Jv RxL3 -12.2 -9.2 -6.2 dBm 
SP=55nF, Loss=OdB 
LINE A1:J=3.4kHz, -14dBm 

DTMF$t:l:lv«Jv OoL -13.1 -9.9 -5.7 dBm 
L1, L2=600Q, Loss=OdB 
697Hz 

DTMF$t:l:Jv/\;)v OoH -11.2 -8.0 -4.7 dBm 
L1, L2=600Q, Loss=OdB 
1477Hz 

DTMF .lR/$ Don - - 8.0 % 
L1, L2=600Q, Loss=?dB 
fl\;ij¥ 

DTMF.lR$ Dor2 - - 4.0 % L1, L2=600Q, Loss=?dB 
@iii¥ 

;< 'E 1) fliH#'ill:ilii IMR - 0.1 - µA Voo=2.5V 

~-;Jf- F:::i /:$17 H!#i:. R1K - - 1 kQ R1-R5, C1-C3mf-

~-;ff- F:g:• C1K - - 30 pF R1-R5, C1-C3mf-

~~Jj!j])J.li@: Fosc - 3.58 - MHz 

~-..A..:tJP#Fai TKO 40 - - ms 

:l"v17tt BR - 63 - % 

t:l:J:tJHJv;;!. v- I- PR1 - 18.6 - pps ?pin, 5pin 11*"1i 

t:!:J:tJHJt-;;:zv-t-. PR2 - 9.3 - pps ?pin, 11 pin :lt*7C 

;I 'E 1) 7 I) 7P#Fai ToHP 16 - - ms ON-HOOK P#Fai 

DTMF t:l:J:tJP#rai TMF - 75 - ms 

;f--;;:z·n;trai Tp - 3.75 - s I 
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/\-{ 7· ') ·~ r-:· IC/Hybrid ICs BP3002/BP3003/BP3004/BP3005 

• BP3005 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71 '...-'i~EE VL 4.0 5.2 6.0 v IL=20mA 

ii!l:mU!.Ui'L OCR 200 260 300 Q IL =20mA 

:'.ilmH!l'it ACR-1 500 630 1 000 Q IL =300mA, lkHz 

:'.ilmH!l'it ACR-2 420 550 850 Q IL=70mA, 1kHz 

>!ii;I;t..-«Jt- Txu -7.7 -4.7 -1.7 dBm 
L1, L2=600Q, Loss=7dB 
MIC J...1J=300Hz, -40dBm 

>!ii;l;t..-«Jt- TxL2 -5.7 -2.7 0.3 dBm 
L1, L2=600Q, Loss=3dB 
MIC J...1J=1kHz, -40dBm 

>!ii;I;i...-r.;·Jt- TxL3 -9.5 -6.5 -3.5 dBm 
L1, L2=600Q, Loss=OdB 
MIC J...1J=3.4kHz, -40dBm 

ijtii;I;v«Jt- Rxu -16.5 -13.5 -10.5 dBm 
SP=55nF, Loss=7dB 
LINE J...1J=300Hz, -14dBm 

ijtii;I; v r.;'Jt- RxL2 -12.7 -9.7 -6.7 dBm 
SP=55nF, Loss=3dB 
LINE J...1J=1kHz, -14dBm 

ijtii;I; i...-r.;·1v RxL3 -12.2 -9.2 -6.2 dBm 
SP=55nF, Loss=OdB 
LINE J...1J=3.4kHz, -14dBm 

DTMF>!:±lvl'\)v OoL -7.5 -6.0 -2.6 dBm 
L1, L2=600Q 
697Hz, IL =20mA 

DTMF>!:±lvl'\)v OoH -5.5 -3.5 -0.6 dBm 
L1, L2=6000Q 
1477Hz, IL =20mA 

DTMF~$ Dor1 - - 8.0 % L1, L2=600Q' Loss=7dB 
iltllf 

DTMF~$ DoT2 - - 6.0 % L1, L2=600Q, Loss=7dB 
~llf 

;I. 't IJ fJiHi\'~ili IMR - 0.1 - µA Voo=2.5V 

~-;J<- ft:::i;,?z-7 H!l'it R1K - - 1 kQ R1-R5, C1-C3~i'-

~ -;j{- l'·:g:1: C1K - - 30 pF R1-R5, C1-C3~T 

~:li~i&'~ Fosc - 3.58 - MHz 

~ - J...1J Pil'ra9 TKo 40 - - ms 

::ft..-1'/'J:t BR - 63 - % 

:±11JttJv.Av- t- PR1 - 18.6 - pps ?pin, Spin Ii~ 

:±11JttJv.Av- t- PR2 - 9.3 - pps ?pin, 11 pin Ii~ 

;1. .:i: 1J -7 1J 7"Pi\'ra9 ToHP 16 - - ms ON-HOOK P~r.11 

DTMF :±I 1JP~ra9 TMF ·- 75 - ms 

;J;'-.A'ai\'ra9 Tp - 3.75 - s 
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ii z a 

..... 

...... ...... 
UI 

7 1' / / 1' ;(~<t~ 

FILTER r---, 
L 1 ----+, r+---<i a 

l~lT1 

L2~b 

2kO(BP3002) 
5.6kO(BP3003) 

ON 0.9µF t 
• H0~1 Rl 

L1~ .f---'\IVI 
SW 1 OFF 211-. 

HOOK 
L2 ~ 

ON HOOK/OFF HOOK STATUS 

2 3 

2of7~->f.-1' 
"'l ~ 1) 'Y 7 ;!. 

KYd1 

----, ... ~~~ 

J±:1lt;i. t.'-tJ
(40nF) 

"C:JSPrl 
0 

Control 
Cir curt 

Dialer Circuit . 

. Ddl * J{:y7J'·y:f~itll ~ 

-~,* 
~-5-3V 

illi!MI - <HI~ 

~SPr2 

Trl~O -1200 

n0.22:F 

IJ/;lj-J!l;i.t.'-tJI: 
sn;i. t'-tJ~itm 
T 9 >ll€l-

ECM ~/1' T ~ ·y 7;i.t.'-:IJ-(1500-2500) 
MCn1 0 

+ 

e 

* 

Network Circuit· 

G2 

~ 

DTMF 
Filter 
Mixer 

A·T 

SPnl 7'1' T ~ ·y 7 ;i. t.'-:IJ-(80). 

c::JSPn2 

Oso 
Tnl= 

n2000· 

e- t 

* : User application 

~aam;i. t.'-:1i-1: 
so;i.t.'-:IJ-~ 

itJ!l T 9 t&-&t, 
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CD ~ 
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0 :i 
~' '> CD "Cl .,, '2. 
(,) -· 
8 ~ (,) c;· 
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m 
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CD 

"' 
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~ 
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"7:; 

0 

" :c 
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:::!. 
a. 
0 
(I) 
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0 
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N ........ m 
"'1:J w 
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"'1:J 
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...a. 

....a ....a 
en 

& z 
:I 

7'1'7~ ·;1:7;<.t:"-:IJ-(80/ 

71' / / 1' ;('i:~JiO!ll 

FILTER 
L 1 -----:::;- -ri----o a 

i \JlJl) ! ~· . I IT1 

L2~b 
L---..1 

}±~;;<. l::°-:IJ
(40nF) 

~SPr1 
0.005µFJ:,Cf0C 1d 

50k-500k0 • 
Rr4 * Cr2 

Rr1 :4k-10k0·-

2k0 (BP3004) 
5.6 kO ( BP3005) 

0.9µF t 
SW, C, R, 

L,~~ 
b 0---

L,~~--c:>-~~~~~~~..J 

ON HOOK/OFF HOOK STATUS 

2of74'-;f--r 
°" e ') '/ :7 ;;<. 

KYd1 

m.tmitt~ 

,. 
I 

~SPr, 

Tr,~ 80 n12000 

b022µF 

c d 

A-T 

22MO 

f!~;<.t:"-:IJ

\::::7' SPn 3 

Ft er 
M~er 

0 

Rn,~4700 
J:).J:. 

:20 19 PB 
I pps pps I NON - SHORT type ,~., :7 J'"/°:1~51!! Dd I* Bf-+ 
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5-3V 

L. _______ .J 

'i17~·;177d:°-1J
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- 80 Tn, 
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" ' t;j: Je 
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.ON0)111f :$f 1' i' Jvf1"% 
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~ 
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I\~ "i 1) ·:1 i-:· IC/Hybrid ICs 

r}'l § BP3002 BP3003 

Wtttlilli¥$ '!ll:Ji.li1~Yili* Bell¥$ 
tll.\fittlilli¥$ 

71/'!ll:J± VL(IL =20mA) 4.8V 5.2V 

ii~li<f>ilmtl!Uit DCR1 (IL =20mA) 2400 2600 

DTMF i~J:I:\ v«Jv OoL -9.9dBm -4.5dBm 

m (L1, L2=6000 697Hz) (Loss=OdB) (IL =20mA) 

DTMF *tll v/"\'Jv OoH -8.0dBm -2.5dBm 
(L1. L2=6000 1477Hz) (Loss=OdB) (IL=20mA) 

~ DTMFJ:'[$ DoT2 
(L1. L2=6000, Loss=7dBm ~lll) 

4%MAX 6%MAX 

5f1-\'1r1i..:;i. :iv17J:t BR 66% 63% 

~a! v/"\"JV(UNE J...:1J=300Hz, 
-14dBm) 

RNt1 (Loss=7dB) -31.5dBm (SP=2000) 
~ 

RNt2 (Loss=3dB) -29.0dBm (SP=2000) 

a! 
RNt3 (Loss=OdB) -28.0dBm (SP=2000) 

~a!.Ef.IXl::'-1.J 'i17" ~ ·;; 7 :;i. l::'-1.1(1500-2500) 
(:$1~1til!l&l:iftfJQ(:J: fJ 80 X l::'-1Jtf 
li*"!'CiiJllE) 

*a!v/"\"Ji.-(L1. L2=6000 l 

TNt1 (Loss=7dB, MICJ...:fJ 
-29.5dBm 

=300Hz, -40dBm) 

* TN12( Loss=3dB, MIC)... :1J 
=1 kHz, -40dBm) 

-21.5dBm 

a! TN13(Loss=OdB, MICJ...:fJ 
-22.5dBm 

=3.4kHz, -40dBm) 

*aili.Ef.1717 ECM(V=2V, Z=2.2k0~1T) 

i'if~''i£~ 1-4pin Faii: ::::J /j-'/-tt Hi*>!: L, "l~ 

~9.Qo 

0.002µ FJ:J T 

'~(11 
IJ 

;.... 
jl§-]1:~~ 2-3pin Fai (;:lftlit ! Ii*>!: 9 .Q 1J> >Z. (;J:, 

jj" 2pin tfE'!lt"7"-tf-Faii:Jftlit!li*1'0 L, 

l~~9.Qo 

oaJo9J 1k0 2 

J:J..lo 3 3U;t 3 

:$1"1 J7 Jj,f~~tll:fJO) Ill\ 
::::i;.... t-CJ-Jvf/lilig 

RDNrn 

BP3002/BP3003/BP3004/BP3005 

BP3004 BP3005 

'!ll:Jl.lif~Yili* Bell¥$ 
f/Jifittlilli¥$ 

4.8V 5.2V 

2400 2600 

-9.9dBm -6.0dBm 
(Loss=OdB) (IL=20mA) 

-8.0dBm -3.5dBm 
(Loss=OdB) (IL=20mA) 

4%MAX 6%MAX 

66% 63% 

-13.5dBm (SP=55nF) 

-9.7dBm (SP=55nF) 

-9.2dBm (SP=55nF) 

/±'!!!: :;i. 1::· -1.J (55nF) ( :5'HtilBo~ftfJQ 
~J:ij5f1j-~~7Xl::'-1J~80 
XI::' -;IJ tfli*>l:RJllEJ 

-4.7dBm 

-2.7dBm 

-6.5dBm 

B:ill:•1'J, 3W, 'i1-J-2. ·;;'7•1'7 
(:5'HtilB1l'MtfJQ(:J: fJ ECM) 

3-4pin Fai(:jftli'i:Hi~9.Q1J>)(_(;J:, 
1-4pin Fai(: ::::J /7/-tt Hi*>!: L, l~ 
~9.Qo 

50k0-500kO 0.005µFJ:JT 

"''[f "';f 
D~~ 3Uol-4 
·~·~ 

2pin t I±~ :7"-tf-Fai (:lftlit ! Ii*>!: L, 
l~~9.Qo 

oq] 
17pin= y· -:$1'1 J7 Ji.-tll:fJ~.tl: 
17pin= ::t- -:1;....-5f1 J7 Jvtll :fJiiJllE 
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/\ "( 7· IJ -:; I-- IC/Hybrid ICs BP3008/BP3009 

BP3008 
BP3009 

FAX Mlibll~Jti.:i..= ·;1 ~ 

Telephone Sets for FAX 

BP3008/BP3009 l;l:, FAX ~O)Ylfii*.WK C: O)flfi'JH ~
~ml~ ~t.:~~iU1'!1.::. ·:t t- ~"9 o 

•Ml!t 
1) iiUllflttit1ifi ~1lf <~:IE: vr ts f)' LP ~l±lffl 7 ;;t ":h 

:170)flflJt:;lfiiJlig (220 0 at 20mA)o 

2) '1"/7·:t?'.'i17'Jv, 1¥\iftilJf.llltfiiJlig 
3) :::.·;1?:J.'.'i{7'Jv, 77·;1).t::i, ;F--:J.':&lf1J5f17' 

Jv0).Wlib1f ~ .Q o 

4) "'-lit~'l§-l±J1JYlfiiT-iJ>"~.Qo 

5) ~~!.WO)~*.Wlig ~ "9 r.;: z ~il ~ -r ~' .Q o 

6) 8*00~~~~~-~-~*.WKtt~~~~M~ 

(BP3008)o *00, :h-J-'.'i~Ltl:: Bell ~~l::~<J~ 

(BP3009)o 

• JJ.11.t 
7 7' ·:t? :J.ffl~~!.W:&lfmJ;t.WK 

BP3008/BP3009 are telephone units developed for 
connecting to terminal devices e.g.FAX. 

•Features 

1 ) DC resistance is set so low as connectable to a LP 
detecting photo coupler(220 Q at 20 mA). 

2) You can use ON HOOK DIAL and hold control. 
3) This unit provides the functions of mix dial.flash, 

pause and redial. 
4) There is an output terminal for checking key sound. 
5) All fundamental functions of a telephoneset are built 

in. 
6) BP3008 conforms to the technical standard for tele

communication terminal devices.while BP3009 com
plying with the Bell standard for the U.S.A.and 
Canada. 

• Applications 

Telephone sets and related devices for Fax. 
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I\ -f 7· 1) ·;; !-- IC/Hybrid I Cs BP3008/BP3009 

•*~'1"~~/Dimensions (Unit: mm) 

1:::·:.-NO. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

x 
~ "' :::; 

=+ 
0 
cC 

q 

+I 
~ 

1.4±0.2 

2.54±02 

2.0Max.-f--1--------"2"".54.:..:X.:...:1-"-'3==-:3:::::3.""02:..__ __ _ 

I 
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I\ -17' IJ •J " IC/Hybrid ICs BP3008/BP3009 

• -~U'l~~t:i/Electrical Characteristics (Ta = 25'C) 

• BP3008 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71/'il!:I± VL 3.8 4.4 4.8 v IL= 20mA 

iili:inlt.!.t:i'it OCR 190 220 240 0 IL= 20mA 

*iii!iv«Jv Txu -16.3 -13.3 -10.3 dBm L1, L2=6000, Loss=7dB, MIC A. '/J = 300Hz, -40dBm 

*iii!iv«Jv TxL2 -17.5 -14.5 - 11.5 dBm L1, L2 = 600 0, Loss= 3dB, MIC A.'/J = 1kHz, -40dBm 

*ili!iv«Ji- TxL3 -26.7 -23.7 ~ 20.7 dBm L1, L2 = 600 0, Loss=OdB, MIC A. '/J = 3.4kHz, -40dBm 

~iii!iv-"'lv Rxu -17.4 - 14.4 - 11.4 dBm SP= 55nF, Loss= ?dB, LINE A.'/J= 300Hz, - 14dBm 

~iii!; j/A;'Jj, RxL2 -16.8 -13.8 -10.8 dBm SP= 55nF, Loss= 3dB, LINE A.'/J= 1kHz, -14dBm 

~iii!iv-"·11- RxL3 -18.2 -15.2 - 12.2 dBm SP= 55nF, Loss= OdB, LINE A.'/J= 3.4kHz, -14dBm 

DTMF *:±l v«Jv OoL -10.2 -7.2 -4.2 dBm L1,L2=6000, Loss= ?dB, 697Hz 

DTMF *:±l v«Jv OoH -8.5 - 5.5 +2.5 dBm L1, L2= 6000, Loss= ?dB, 1477Hz 

DTMF:ili:$ Don - 8.0 - % L1,L2=6000, Loss= ?dB, f!UI¥ 

DTMF:ili:$ DoT2 - 4.0 - % L1, L2 = 6000, Loss= ?dB, ~M 

:iv 1"71t BR 66.2 66.6 67.0 % 

:±J'fJ1~Jv.Av-" PR1 19.63 19.73 19.83 pps 14pin - 13pin t~ii'C 

:±l'/JHJv.Av-" PH2 9.81 9.80 9.91 pps 14pin open 

;f--.A·llil'rai Tp 3.50 3.60 3.62 s 

7 7 ·:1::.. .:iP<¥rai TFL 604 608 612 ms 

f..-/:±J'/Jlli\'l"ai TMF 70.5 70.9 71.3 ms ') :$1' 1 ]7 Jj, 

IJ / ;l:fQHbr.IHlfl'il!:I± Vs1 - 21.5 - v L1, L2 AC ~n!Jo 

'J :..-:tfl±l'/J v«!v VRG - 27.0 - Vp-p L1, L2 75Vrms 16Hz 

• BP3009 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71/'il!:I± VL 3.9 4.4 4.8 v IL= 20mA 

iili:mHft#L OCR 180 220 240 0 IL= 20mA 

*iii!iv-"·11- TxL1 -16.3 -13.3 -10.3 dBm Lh L2= 600 Q, Loss= ?dB, MIC A.'/J= 300Hz, -40dBm 

*iii!iv-"''Jv TxL2 -17.5 -14.5 -11.5 dBm L1, L2 = 600 Q, Loss= 3dB, MIC A.'/J= 1kHz, -40dBm 

*iii!iv-"'Jv TxL3 - 26.7 -23.7 - 20.7 dBm L1, L2 = 600 0, Loss= OdB, MIC A. '/J = 3.4kHz, -40dBm 

~iii!iv-"''Jv RxL1 -17.4 -14.4 -11.4 dBm SP= 55nF, Loss= ?dB, LINE A.'/J= 300Hz, -14dBm 

~iii!iv-"''Jv RxL2 -16.8 -13.8 -10.8 dBm SP=55nF, Loss= 3dB, LINE A.'/J= 1kHz, -14dBm 

~ili!iv«Ji- RxLJ -18.2 -15.2 -12.2 dBm SP=55nF, Loss=OdB, LINE A.'/J= 3.4kHz, -14dBm 

DTMF *til v-"''Jv OoL -7.5 -4.5 -1,5 dBm L1,L2=6000, IL = 20mA, 697Hz 

DTMF *:±l v«Jv OoH -5.5 -2.5 +o.5 dBm L1, L2=6000, IL= 20mA, 1477Hz 

DTMF:ili:$ Don - 8.0 - % L1,L2=6000, Loss= ?dB, f!UI¥ 

DTMF:ili:$ DoT2 - 4.0 - % L1, L2 = 6000, Loss= ?dB, ~M 

:iv1'71l:: BR 59.7 60.0 60.3 % 

:±l'/JHJv.Av-" PR1 19.63 19.73 19.83 pps 14pin - 13pin m*1C 

:±l'/JHJv.At..--1- PH2 9.81 9.86 9.91 pps 14pin open 

;f--.A·lfflrai Tp 3.58 3.60 3.62 s 

7 7 ·:1 ::.. .:i P<¥rai TFL 604 608 612 ms 

f..-/:±l'/Jlli\'/"ai TMF 70.5 70.9 71.3 ms IJ :$1' 1J7 M<j 

') / :tJq~jiJ~~'il!:I± Vs1 - 21.5 - v L1, L2 AC ~n!Jo ' 

IJ /:tf:±J'/Jl/A;'Jj, VRG - 27.0 - Vp-p L1, L2 75V mlS 16Hz 
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IV( 7· 1; '/ t- IC/Hybrid ICs 

• ~-r•ll~ill!JJ 

(1) iJ /:tflE!~.fMmE (1, 2pin) 

tftm (1k0-5.6kQ) ::J/7'/-tt (0.68µF-1.2µF/250V 

.l/~-7) ili?IJ::?-·;1 l-'7-?iimVt3pin (4pin) ':tt*>'C 

9 .Q i.J', 7·;1?7-1·;17 iim l., TIEl~~':ttit'C l., t9 o 2pin t;J: 

4pin (3pin) '::lt*>'C I., T < tC. ~ c 'o 

(2) L1, L2n (3, 4pin) 

ili:tUW, 7 ·;1? 7- 1 ·;17 i im l., T~8!1E1*-*'::tt*>'C l., t 9 o 

.i.::.·;1 H~flB':';J:~fEl~Jl-7.PE.~31.0H::~, 270V<T.l-tt-V'PE. 

~*=ft.J'A-::>Tc't9o 

7 ::;·:it)Jl.Afl!j!l:.<T.lt.: ~<T.liz ·;1 1- .ArJ1illi:1' ::i 1 Jv ( 500 µ H 

- 5mH), ::J /7'/-tj- (500pF ~ 5000pf/500V) 1'71 Jl-$1 i 

•MJilt l.,, .:i...::. ·;1 1--1"7 / F'::ttit'C9.Qt~~t.Js'di>1Jt9 o 

(3) 9~$7 ·;1 ?iMm•=r (5, ?pin) 

3pin t 5pin i:lt*>'C9.Qt.J>, 5pin i "H"v«Jt-1:9nti.:i.. 

.::.71-l*J$<T.ll-7/~7-$17-177W:it/t.,, IElaW~~ 

t.JS'IJ ;I; 9 o 

(4) GND •=r (6pin) 

7- 1:::-7;?- ·;1 I- '7-?, ?I' 17"7<T.l GND •T-1'9 o 

(5) :it-71 :iJv l--/t:1:1:1:J•=r (8pin) 

CMOS t±I :tJ 1: J: .Q :it- 71 ~l'Jv I- - / t±I :tJ•T-1'9 o DP 

~~~~~-A:1:J~Mt.,Tt±l:1:Jt.,t9o 

(6) ?1'17'Jv.A1J•=r (9-12, 15-18pin) 

ROW-1 - 4 t.JS' 9- ·12pin, COL-1 - 4t.Jf15- 18pin '=~ IJ 

t9o 81:::";1 l-~-;f,·- F.A:1:Jt.JSl:lJljg1', 3X4 (2of7) ~~ 

~-;F- F, 4X4<T.l~-;F- Ft.J'tt•T~t9o ~-ktJ 

t.J'~~c~.Qt.:~':';J:!j!-0) ROWA:ht!i!-<T.lCOL.A:hi 

~3-1-9.Qt.J>, !i!-<T.l ROW .:&tfCOLA:hifi'iJP~': "L" v 
"\'Jv': L,;1;9o ~-<T.l1H~:i00fi'ilP~:llJ!l.,';j:~~1'9o 1-->'E 

- F1'~>7'Jv l--/i~.J5-i~~~itt.:c'~~t;J: COL-4 i 

!!* < fi'il-0) ROW 3ZJ;J:, COL <T.l~ - HllP~':till"'f'f9 .Q;: t 

':J: 1Ji5Jtmt ~ 1Jt9o ~~~1.iT<iJO)~- i:llJ!"'f,f l.,f.:~~l;J: 

~~1'9o 

(ii) ff'il!:lillitl!:M*, 7 ;J:;t)~.A.:M*t: ROW, COL f~lflYffilf-;/J' i? 'f7 

/fl:~'§ pf O):::J /j''/-lj'~jJ*'1C9.Q1::1JJ~ii® IJ a:90 

(7) ;< "E 1) -1\ ·;1? 7" ·;17°•=r (13pin) 

2.5V 1-:.l..lO)~J± i f:P1.J09 .Q;: t ': J: IJ, 1J /§ 17' Jv ;;1. -=i: 

1) -1\ ·;1? 7" ·;17°iJs·1' ~ ;!; 9 0 *~)i!JHHF.19 .Q~~l;J:, 

~)M[l!j!l:.J'IM 11· 1 :it- F i:lt*>'C t., T < tC. ~ c 'o 

BP3008/BP3009 

(8) MODE IN •=r (14pin) 

CMOS A:tJ,:J: .Q DP/DTMF "E- Fi:JJ~x•T-1'9 o 

"L" v«Jl-1' DTMF"E- F, "H" v«Jl-1' 20pps"E- I'', 

"OPEN" 1' 10pps "E- I'' t ~ IJ * 9 0 •=rt ~;mw,.,O)~ 
~ 1J - ? tftrn:1;;1: 2M o t ~ IJ * 9 o l*lflBt: .11 7-"~j}Jf'FBn 

11:.ffl': GND t O)r,,,,: 1000pF t.Jf A-:> Tc\* 9 0 

(9) /\/Fi! ·;1 l-~8!•=f (19, 20pin) 

/§ 11- '2. ·;1? v ~ -1\ (200 Mill) f ili:tt 1''71 :it.J'i5J 

(;ig1'9o ~8!v"\'Jt-H\iJJl9.Q~~l;J: 19pin ':tftmf:lt 

it'CL,T~Jll.,T( tC.~c'o 

(10) 1\/ l''-tz ·;1 H~8!•=r (21, 22pin) 

1±:~?1?tlit'Cffll:~-::>Tc't90)1', ECM i{ieffl~ti 

.Qt~ 1: ';J: 21, 22pin 1: 0.01 µ F fiJlO) ::i / 7'/-tf (DC 

~71-ffll t1~na1t<T.lfilfit(ij1;..-~Jlffl) tm• 
l.,T(tC.~c'o tt.:, ECMffl~)!im~9.Q~~l;J: 
21pin t 6pin (GND) O)r .. it 22pin C:: 23pin (BIAS) 0) 

r .. i,: 1k Of!ilJlO)tftmHt• t., T < tc.· ~ c 'o /§ 11- '2. ·;1? 

"'1 ?Mffl~,;J:~M::i /7/-ttfili?IJl:J..n T < tC. ~ c'o 

(11) ECM:ttit'Cffl1\17"7-•=f (23pin) 

"'111:: ECM fftffl~ti.Q~~1;;1:, 22pin cO)r,,i1: 1k 

Qf~Jl<T.ltftmitl*>'C t., T < tC. ~ c 'o 

(12) RSUt••=r (24, 25pin) 

1J ;..- tf 0) j}Jf'F~ 9il~EE H~~ 9 .Q •=r z.· 9 o 24pin t 
25pinO)r .. it: 1.8kOJ:l..l<T.lt!mi.AnT< tC.~c'o l*lflBI: 

1.8kOO)tfffitt.JS'J..-::> -rs IJ, :.O)tffm uB1J1:.A.Q:. e: t: 
~ IJ;I; 9 o tftfit{ifit.Jfl]\ ~ ( lj:-.Q C ~9i)~J±t.JS'_lf.JS'IJ ;I; 9 o 

(13) IJ /jj··~~Jl•=f (26pin) 

~/ti<T.la~i~Jl9.Q•=f1'9oV~nC::<T.l~~•rn: 

(470k Q J...1..l) .:SZ. l;J: ::i / 7/-tt (470pFJ...1"'f) i:lt*>'C t., T 

< tc.·~c'o l*lflBt: 220kQO)fffmC:: 1500pF<T.l::i/7/-tt 

t.JS'.A -::> T c \ * 9 0 

(14) IJ/jj'GND•=f (27pin) 

1) / jj .. *O) GND •T-1'9 o 

(15) I)/ jj't±l:tJ•=f (28pin) 

1±~7.l:::-~iii[:ltF71~1'~t9oaii~Jl9.Qc 

~ 1: ttii[?IJ,:tftmi xn .Q:. t t: c1:: IJ i5Jf'ig1'9 0 
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I\-'( 7· ') '/ I-- IC/Hybrid I Cs BP3008/BP3009 

o Jifj Jijf§lj/ Application Example 

q:G:G G x x x x 
...... 0 0 .... 

23 2 21 6 

RINGER 
l-------ir27l----,__ ___ _Jo d BUZZER 

'----~----' 470kO:--.RINGER 
>-------~ FREQUENCY 

AUDIBLE 
TONE 

1782 

10PPS o 

PB l 

SPEECH 
NETWORK 

DIALER 

RDNrn 

CONTROL 

1.Bk!l - RINGER 
•41----' START LEVEL' 

2 2 T 

4 5 6 F 

7 8 9 

* 0 # RD 

R, 

R, 

R, 



/\-( 7 IJ ·~ !-- IC/Hybrid ICs 

BP3303/BP3304 

BP3303/BP3304 l;I:, ~Ut11' 17' Jv, ~;... 7·;;?11' 17 Jv, 

;1. o 7 1 'f-ti¥iiflfig ~ ~?tll&Uf:l.i.::. ") I- -CST o 

/\/ l"i?·;; 1-, "1-tf-, ::f'-if-- t:'~H-tbU"t.Qt.:lt"t'._ 

s!flff~Jilt ~*To 

• M:I: 
1) ifUlUU;t'fil ~-fft; < ii:iE ~ Z c1i> IJ, LP ~l:l:lffl 7 :t 1-1.l 

:17Q)Jliil!;lfiiJfm"t' FAX ~"'Q)~;fJ;Dii]'figo 

2) 16ti 20JiiiQ)~Hil 11' 17' Jvt:> J: 'CJ 32 fiQ) •J 11' 17' Jv'/Jf 

iiJfmo 

3) ~1::i;...~tH!~-rs•J, ~/7·:1?11'17'Jv, ;1.0 

71 'f-ti!i¥fiflfmtfc1i> .Qo 

4) jffa~l:l:l Cl, 11' 17' Jv~l:l:l~l:l:l DI fiii]'figo 

5) !7?7.11'17~. 777~i. *-~ 77~;...~ 
flfigo 

6) ;1. o 7 1 Q)i~URtf"t' i! .Q o 

BP3303-7 /BP3304-7 

r~Q)fi;lf*.J r~•J-/.A •J-"17..J 

BP3303-8/BP3304-8 

r1.I.A1171.J r"'-1~i-1".J 

7) B*~~~~~---~fa~*flHtt~~~~MliD 

(BP3304)o * ~. "h -J- §~It I: Bell ~* 1: ~;f JO 
(BP3303)o 

•JDlt 
FAX mts!fl, TV Ca!fl, fi!rj:ljjiif-Califl~ 

BP3303/BP3304 

••n•~m.:i.= ·~ t
Multitunction Telephone Sets 

BP3303 and BP3304 are telephone units with abbrevi
ated dialing, onhook dialing and holding with melody. 
You can complete a telephoneset only by adding hand
set, buzzer, keyboard, etc. 

e Features 

1 ) DC resistance is set so low as the Lp detection 
photocoupler is connectable. The units are applic
able to FAX, etc. 

2) The abbreviated dialing of 16 digits and 20 stations 
and the redialling of 32 digits are operable. 

3) A microcomputer is mounted to provide onhook di
aling and melody holding function. 

4) Incoming detection Cl and dial outgoing detection 
DI are operable. 

5) Other operable functions include mix dialing, flash, 
pose and hooking functions. 

6) You can select a melody amc..ng the following: 
BP3303-7 /BP3304-7 
"My Home at the Summit" and "Green Sleeves" 
BP3303-8/BP3304-8 
"Yesterday" and "Hey Judo" 

7) BP3004 conforms to technical standard for telecom
munication terminal devices, while BP3003 com
plying with the Bell standard for the U.S.A. and 
Canada. 

• Applications 

Telephonesets for Fax, TV telephonesets, answering/ 
recording telehonesets, etc. 

RDHIR 1783 
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/\ ~ 7· ') ·y f... IC/Hybrid ICs BP3303/BP3304 

• ~Hf~-1"~181/Dimensions (Unit:mm) 

73.0±0.5 

484 7 46454443424140-393837-363534333231302928 27 26 2& 

2.54 X23=58.42 

7.1Ma>< 
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I\ -f 7· 1) "J t-- IC/Hybrid I Cs 

• •m~~'li/Electrical Characteristics (Ta= 25·c) 

• BP3303 

Parameter Symbol Min. Typ. 

71/~JI VL 3.S 4.4 

ii!iilititl'it DCR 190 220 

m~i!iv«Jv Txu -16.3 -13.3 

m~i!i vA:')v TXL2 -17.5 -14.5 

m~i!iv"\)v TxL3 -26.7 -23.7 

~~i!ivA:'JL- Rxu -17.4 -14.4 

~~i!iv«JL- RxL2 -16.S -13.S 

~~i!iv«Jv RXL3 -1S.2 -15.2 

fl!IJtivA:'JL- ST -26.0 -20.0 

DTMFmi:llv«JL- OoL -7.5 -4.5 

DTMF i!l:ll v"\)v OoH -5.5 -2.5 

1J / :t.fnHbml~~JI Vs1 16.5 19.5 

'J :..- :t.fl:ll/J vA:'Jv VRQ 15.5 22.0 

;( 'E IJ 1*M~ilit IMR - 1.0 

~~~iBi~ Fosc - 500.0 

;< 1 '7 :7'1.--1 '7 .H: BR 59.0 60.0 

lfl1J1tJv:<. v- t- PR1 - 10.3 

lfl/JHJL-;A. v- I- PR2 - 20.6 

3'.tilitfgj'it ACR1 500 700 

:itilititl'it ACR2 420 600 

Max. Unit 

4.S v 

240 Q 

-10.3 dBm 

-11.5 dBm 

-20.7 dBm 

-11.4 dBm 

-10.S dBm 

-12.2 dBm 

-17.0 dBm 

-1.5 dBm 

0.5 dBm 

22.5 v 

2S.5 Vp_p 

- µA 

- kHz 

61.0 % 

- pps 

- pps 

1 000 Q 

S50 Q 

RDNrn 

BP3303/BP3304 

Conditions 

IL =20mA, OFF-HOOK 

IL =20mA, OFF-HOOK 

L1, L2=6000, Loss=7dB 
MIC J../J=300Hz, -50dBm 

L1. L2=600Q, Loss=3dB 
MIC .A.:IJ=1kHz, -50dBm 

L1, L2=6000, Loss=OdB 
MIC J../J=3.4kHz, -50dBm 

SP=55nF, Loss=7dB 
LINE J../J=300Hz, -14dBm 

SP=55nF, Loss=3dB 
LINE J../J=1kHz, -14dBm 

SP=55nF, Loss=OdB 
LINE J../J=3.4kHz, -14dBm 

SP=55nF, Loss=3dBm 
MIC J../J=1kHz, -50dBm 

L1, L2=600Q, IL=20mA 
697Hz, SW4=PB 

L1, L2=600Q, IL=20mA 
1477Hz, SW4=PB 

6pin, 11 pin r~i DC ~n:IJO 
Spin, 11pin 40nF~Yilii 

6pin, 11 pin r~i 24V ffibO 
Spin, 11 pin 40nF ~Yilii 

17pin 3.ov ~n !Jo, ON-HOOK,;< 
'E 1J1*Mlli¥ 

SW4=DP 

SW4=DP, SW5=10P 

SW4=DP, SW5=20P 

IL =300mA, OFF-HOOK, 
f=1kHz 

IL =70mA, OFF-HOOK, f=1kHz 

1785 
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/\-'( 7· 1; ':I .1-- IC/Hybrid ICs BP3303/BP3304 

• BP3304 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71/•I± VL 3.8 4.4 4.8 v IL =20mA, OFF-HOOK 

iUlllUit OCR 190 220 240 Q IL =20mA, OFF-HOOK 

llS~v"'J" Txl1 -16.3 -13.3 -10.3 dBm 
L1, L2=600Q, Loss=7dB 
MIC A.1:!=300Hz, -50dBm 

llS~v"'J" TxL2 -17.5 -14.5 -11.5 dBm 
L1, L2=600Q, Loss=3dB 
MIC A.:tJ=1kHz, -50dBm 

llS~v"'J" Txl3 -26.7 -23.7 -20.7 dBm 
L1, L2=600Q, Loss=OdB 
MIC A.:tJ=3.4kHz, -50dBm 

~~v-"'"Jv RxL1 -17.4 -14.4 -11.4 dBm 
SP=55nF, Loss=7dB 
LINE A.1:J=300Hz, -14dBm 

~~i!iv"'J" RxL2 -16.8 -13.8 -10.8 dBm 
SP=55nF, Loss=3dB 
LINE A.1:!=1 kHz, -14dBm 

~ili!iv"'J" RxL3 -18.2 -15.2 -12.2 dBm 
SP=55nF, Loss=OdB 
LINE A.:tJ=3'.4kHz, -14dBm 

1!11Jffv-"'J" ST -26.0 -20.0 -17.0 dBm 
SP=55nF, Loss=3dBm 
MIC A.1:!=1kHz, -50dBm 

DTMF l?Sl±I v-"'Jv OoL -10.9 -7.2 -3.5 dBm 
L1, L2=600Q, Loss=7dB 
697Hz, SW4=PB 

DTMF l?Sl±I v-"'Jv OoH -9.0 -5.0 -2.5 dBm 
L1, L2=600Q, Loss=7dB 
1477Hz, SW4=PB 

I) / :fll!ilJJf;IJM'l•J± Vs1 16.5 19.5 22.5 v 6pin, 11 pin 1111 DC f:f.JbO 
8pin, 11 pin 40nF ~-

IJ /:fll±l:hv-"'J" VRO 15.5 22.0 28.5 v 6pin, 11pin1111 24V f:f.Jbo 
8pin, 11 pin 40nF ~-

;I. 'E IJ "f*ffl•)l IMR - 1.0 - µA 17pin 3.0V r=JJbO 
ON-HOOK,;!. 'E 1)-f*ffl~ 

~tilllilHk Fosc - 500 - kHz 

;1.1? · :iv1'JJ:I: BR 65.0 66.7 68.0 % SW4=DP 

l±l:tJmi...Av- t- PR1 - 10.3 - pps SW4=DP, SW5=10P 

1±11J1~Jv.Av- t- PR2 - 20.6 - pps SW4=DP, SW5=20P 

3'.cillU!Uii: AcR1 500 700 1 000 Q IL =300mA, OFF-HOOK, 
f=1kHz 

3'.c)Jlflt:tfi: AcR2 420 600 850 Q IL =70mA, OFF-HOOK, f=1kHz 

1786 RDNrn 



I\ 1' 7· IJ ·y ·t- IC/Hybrid ICs 

• iiiiiT-llftfill.lll'I 
(1)L1, L2Yi/if- (1, 2pin) 

iiUl3Ut, 7"J?7.1"J7 f lm. L. Z~~!191**':•~ L. ;J: To 

7::hh.!E.A.Bnl.l:.<7)t.:.11':li!·;; t-.A.D#lfi:1.'::J1Jt- (500µH 

-5mH), ::i / 7 /if (500pF-5000pF /500V) 1.' 7 1 

~9fmdL., 1=7t-?7/FC:.~T~~-ff~ij;J: 

To 1=·;; t-i7qflB,:ti~l±/\'Jt-7.R,Hll<7)t.:.11':l, 360V<7)-tf 

- :)R .. Wl3l*f-:lf.A. -::i Z 1.. \;!:To 

1(2)'J /:;lj'@**tl*1CYi!if- (3, 4pin) 

tff: tt ( 1 k 0 - 3k 0 ) , ::i / 7 / -tf ( 0.68 µ F - 1.2 µ F 

I 250V .I / ;f- - 7 ) iiHIJ ;?- ·;; t- '7 - ? f lm. L, Z 1 pin ': tl 

*1CT ~ tJ>, 7 ·;;? ;;<.1·;;7flm.L.Z191~':tt*1C L, ;J: To 

3pin (;!: 2pin ':tl*1C L, Z < tC. ~I.. \o 

(3)'J :.--::l:fR!Hh~7f-Yi!if- (5, 6pin) 

LED f fl*1CT ~;:: (:: C: J: IJ, IJ / ::l:fllHJJ~Jt~ (:: (l!i]Jt~ [, Z 

.. ~!IT~7f-tJ'>""1.'8;l:To 7;t t-:h1'7ftl*1C9tttffff~~t±l 

tJ'>""1,' 8 * 9 0 

'f'~<l)JJj~(: (;!::;, 3 - t- L, Z < tC. ~ 1.. \o * t.:, "J rt"- :$1' 

1::t- F (5-10V) ftiP.A.9~Z:cC:J:•J, l!itim.I~~ 

I± f J:.Cf~;:: c tJt"ii]"ljg1,'9 o 

(4 )RSL tl*1CYi!if- (?pin) 

IJ /jj"<7)j}Jf'J:mJ~~f:Ef~:JE:9~Yi/if-1.'9 0 11pin c<l)rai 

(::: 4k 0-10k0 <7)f~ttftl*1C [, l'"f ~ \, \0 ~,~<7) ;f;: \, \ (:: 

8 (;!: OPEN 1.'ffffl L, Z < tC. ~I.. \o 

(5)'J /:;IJ't±l:tJYilif- (8, 11pin) 

l±~;;<.~-:1Jf~tlF71~1.'8;J:9o9Il~~T~c 

8 (;::: (;f:~?IJC:f~:f'.itf AfL~ Z: C (;: J: IJ ii]"ljg1,'9 o 

(6)'J /::l:f9f{~~Yi!if- (9,10pin) 

~tt~mttf9~~z:cc:J:ij9~1R~~;::e:W1.'8;J: 

To 1~:f'.it1i9:tJf1j\~<f.i:~(:~t,\8C:t.i:•J;l:9o 

(7)GND ~T ( 12, 48pin) 

;;<.t:0 -7;?-·;; t-'7-?, :$1'17'7, <1::J/<7)GND~f-

1.' To 12pin, 48pin (;J:i7qflB1.'tl*1C ~ tt n \ ;J: To 

(8)7·;;?7.1·;;7~f- (13, 14pin) 

;f777?•;<-?j}J~<7);A.177ffl~[,;J:9 0 1=7 

H"iflB1.' t- 7/:/';;<.97.1·;;7 C:M?IH: ;f;: -::i z1, \~ t.:.11':l, 

1¥00'*1':::::t:.--7 ·;;? ~u~'= ti: -::i z t@**tl~ ,;1:~1¥ ~ tt * 
To 

BP3303/BP3304 

(9)VL~T (15pin) 

191**~m1J&t±ll,~f-1.'9o @~$tJftlttr.:~ttt.:c8(:, -:11 
7' J(,J~Ji, ;;<. F71 ::f@~f:U~J: IJ t±l:1J 11& IJ t:l:l L, n \ ;J: T 0 

d:: -::i Z /\'Jt-;;<. :$1' 17' Jt-*t:l:lPi¥(it:f:l:1:JtJff¥Ji*1;J~ ti., lm.~!-C: 

(;f:@**1;§-%tJ'>""!i['.!: [, l \, \ * 9 0 

Z:<7)~f-C:•*1C9~@~(:J: IJ:;.$;1= ·;; t-7 ·;; :f1J /?<7) 

ACR, OCR (i.~HIJ-$TtdtTtJffJ ;J: T 0 t- 7/.A11~.ffl L, 

t.:JIA/IO~~!J~'7-7' / 1'~)MiC:~iii1.'9 o 

(10);( T IJ J'i •;;? )' •;; 7°~T ( 16, 17pin) 

2.5V ~JJ:.<7)~)± HP:IJH .Q;:: (:: '::: d:: IJ' ~~ :$1' 17' )(, ;( 

T IJ J\ •;;? 7' •;; 7°:/f1,' 8 ;J: 9 0 16pin {fffl<l)JJj~(;f:, li'*' 
(IL =20-120mA) 1.' ti, ;;f / 7 ·;;? i:fi<l)JJ.J\ ·;;? 7' ·;; 1' 

L, * 9 o = ·;; :h F<l)JJj~(i 17pin HU.ffl L, Z < tC. ~ 1.. \o 

(11}(¥00.A.1 ·;;7Yi/if- (18pin) 

1 OOms J...:.t.t ?' 7 / F ( 12pin) ':::ii(:: i.Hf1¥00~xil~ '::: 41: I J , 

Mll;J<T.Q,:t;J:jijf,t 100msJ...:U .. ?7/ F':iic L.;J:Ta 1¥ 

OO~liW 7 ·;; ?~il~C~A:i~ tt "f~Jl: L. n \.Q<7)1.', ::t / 

77 ?~~1.'t•OO~~~~ft1.'To 77?;;<.177(:~ 

~C:T~Z:C:C:J:ij::t7-::t/-::t777?1.'•00Ml!;J<1.' 

8;l:Ta 

(12)11tli!iltll~f- (19, 22pin) 

;<071-IC (211tl) <l)JliltllfT~~f-1.', 22pin,:fl 

~T ~ tJ>;;t-1'/ c: T ~ tJ>1.'ltll El :liW I) flp IJ * T 0 

(13)::t/7·;;?:$1'17'Jt-.A.:1:Jillffif- (20, 21pin) 

::t / 7 ·;;?Pi¥, 20pin I 100ms J...:.(J:.? 7 / F ( 12pin) c: 

iicT c1¥001918~tJ.,..7 ·;;7 ~tt::t7 7 ·;; ?~xil~c ti: •J, " 

/Fi!7t-fl&ijJ:.~"9C::$1'17'~/?ff1.'8;l:TolmM 

f~21pin I 100msJ...:.lJ:.?'7/ F (12pin) c:iicTZ:c 

C: J: IJ 1¥00@8~tJ'>"" 1)-!! ·;; t- ~ti., ;;t / 7 ·;;? ~;*'.~C:~ I};!: 

"to 
;J: t.:, ¥iii 20pin I 100ms J..:.tJ:. 7·7 / F (12pin) c:ii 

C:T;: cc:J: -::iZ t::t/7 ·;; ?~~,:~1J ;!:To 

::t /7 ·;;? '.$i'17' Mi¥C:(;f:, ;< D7' 1-ti*t:l:l ~ tL;J:it lvo 

(14)HOOK SIG Yi/if- (23pin) 

::t / 7 ·;;? ~-17' JI-, 1¥00'*1c:7'? 7 1 7· Hi f;§-%tJt"t:f:l :1:J 

~ tt ;J: 9 o 9}$1~'7-7' :.-- 1'@8~1;:: <l)f;§-%1.'ffilJmT ~;: 

C:C:J:ijJIAfl'~M~tiW9W1.'8;l:Ta 

t:e:tJ~m;1:m$~)1[Eff~-::in\~t.:.l1':l 2v-5v 1.', t:e:tJ~ 

ml(i 0.1 mA J..:.lTC:JlilJBR L. Z < tC. ~ 1.. \o 

RDNID 1787 
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I\ 1"i 1) ·y " IC/Hybrid ICs 

(15);< i:i71-1~.J%t±l1:J~!lYlliiT- (24pin) 

100k0 VR C:~IJ Z:Ji.ffilj~~ffltfttt (10-50k0) iiUIH: 

l., Z 24, 12pin rait:tt~i" .Q Z: t CJ:: IJ /\/ Ft? 'Y f-(J) ;< 

i:i 7 1 - t±l 1:J v l'\'Jv i ~!li" .Q .:: t fyr-r: ~ * i" o ~r.J!l'I'~ 

(J)~.g t;I: 100-150k 0 7! 24, 12pin itl~ l., l < t.: ~ ~ 'o 

l91*.lR*t±I ;< i:i 7 1 - v l'\'Jv Ii 'm" 1:::-'.lE <: i" o 

(16W17"Jv}dJYi/iT- (25-32, 35-39pin) 

COL-1-8 ff 25-32pin, ROW-1-5 ff 35-39pin I:~ IJ 

*"to 3X4 (2of7) ~$:\=--;f-- F, 4X5, 8X5()):\=-

;f- - Fffttifli'C"f ~ * i" o 

:\=- -A.1J ff~~ t ~.Qt::. 11J t: ti.It!-()) ROW A.1:J t.ltt-(J) 

COL A.1:J i Y 3 - t- i" .Q 11', .It!-()) ROW s J: V' COL 

A.1:JHiiJPi\'I: "L" f/l'\'Jvt: L,*i"o 

:\=--(J)fi~M~Pi\'1111 l., li~~<:i" o t- -/"E- t''<! y/'? 

Jv t- - ./f~.J% i ~~ ~ -tt h '~.g Ii ROW-1-ROW-5 t 
COL-1-COL-3 qx t- IJ 7 Ai:*:i<!fiiJ-(J) ROW* t::. Ii, 

\ 

COL~<!fi~(J):\=-~i11!1Ti".QZ:C:l:J:ijm~t~ij* 

i" 0 

M11J~~(J):\=--i11l!TL,~~.g~~~<!i"o 

()i) D~lillltlx1~. 7 V::t)R.Ax1~': ROW, COLfil!llHilH·iJ' 

6~7/~~h§pF©~/~/~-1~~9~t~•WA 

IJ :J:9o 

(17) 20pps/ 1 Opps ·tm~YiliiT- ( 33pi n) 

$'17'Jtt1\'JvAv- t--WIJ~.:tYiliiT-7! "L" vl'\.Jv<: 

10pps, "H" vl'\'Jv<! 20pps t ~ •J * i" o 

(18) MODE IN ilffilT- (34pin) 

"L" vl'\'Jv<: t--.:..-.:i:- F, "H" vl'\'Jv<!HJvA"E- F 

C:~IJ*i"o t::.t.:t.,, T:\=--f)..1:JL,t;:.~.gli "H" vi'\' 
Jv<!t t--/-'E- t''l:~•l*"to 

(19):)( 17' Jlt ~ i - t-tl:l1:JYiliiT- (40pin) 

;t-7'.:..- :::iv? :$1t±l1:J<::$"17' Jtti~-l%*tf:lcp, 7' 7711' 

LO i~.J%7Jft±I :tJ ~ n * i" o 

FAX •(J)*!l.Jt..g-tt 7!, :$" 17' Jvilifiil:*t±l:ffi7~1fJ1~.J% t 

l.,TfiJffl<:~ti"o 

*t-n7'7•t•ffl-t.Q~.g~, ~ill7'7'~~-y3/[9l 

~i~~Vr<t.:~~'o 

(20)1\/ F-tz·y t-~~i!iYiliiT- (41, 42pin) 

EE~ v y-1\f~ffl(J)~.gli, v y-1\(J) t ~Mi1:.g ti-tt Z 

41 pin 1::: 2k o 'iJi:(J)~i~HilliEffl(J)tfttt Hlifiil: t., Z < t.: ~ 
~ ' 0 ~i { T ~ 'Y 7 Vy-/\ (2000 'iJi:) li~tt 1''7 { 1' 

BP3303/BP3304 

11rmfi~7!9o ~~i!ivl'\'JttiTlft::.~'~.g1i 41pin i:ttttt 

i tlifiil: [., nr.J!l L, l < t.: ~ ~ 'o 

(21) ECM tt~ffl/\{J"AYi/iiT- (43pin) 

?171::: ECM 1•m~n.Q~.g1i, 45pin t(J)r .. i1: 1ko 

'iii:()) tftl'it i ttifli'C [., l < tC.' ~ ~ \ 0 

(22)1\/ Ft? ·y "*~i!iilffilT- (44, 45pin) 

EE~? 17tlifiil:fflt: ~ "'.) n \ * "9())7!' ECM if~ffl ~ n 
.Q t ~ Ii 44, 45pin 1::: 0.01 µ F ~iii:()) :::i ./ 7 ./-ft (DC -t? 

'Y t-ffl) t 10kO,iJi:())tftl'it (-7"1/~!lffl) itlifiil:l.,T 

< t.: ~ ~ 'o * t::., ECM ~)If, i ~~9 .Q ~.g Ii 44pin t 

48pin (GND) (J)r .. i t 45pin t 43pin (BIAS) (J)r .. i1: 1k 

Q 'iJi:(J)tftl'ititlifiil: l.,T < t.: ~ ~'o $'{j- ~ ·y 7? 17 

f~fflPi\'li~~~:::i /j'/-ft i~?IH:A.n Z < t.: ~ ~ 'o 

(23)-ft1 t'' t--/~!lfflYiliiT- (46, 47pin) 

3i'm"liy3- t- l.,T.ffll.,T( tc_·~~'o BN (1\7/A • 

* ·y t- '7- 7) i ~Jli" .Q~.gli 47pin i OPEN I: l.,, 

46pin t 15pin (VL YiliiT-) ()) r .. i 1:tftl'it t ::J ./ T ./-ft <!*JI 

JI..Zt::. BN Hlifiil:L,T( t.:~~'o 

*Jll.6* n n\.Q BN '.lE~i~~*<:I:~[! l.,T s ~ *i" 0 

15pin 0.018µ 46pin 

~ 
4.3k 

ii) 1. ~17"1v.ffl:\'--H·y 1-q;t, ~ti1'F©m!l~H:t:IJ:IJ :1:9©1' 

ON tft:tit (~/51? t-t!.\::tit) :Ii 1kQP...(l*J©t©l{il!.ffl~:tt.~ 

;:: t lfii!X!~ 'f.: [, ;!: 9 a :\'- -H·y ~!g!:IJ.:t 30pF P...tl*J©t© 

lfil!.ffl vr < t~ ~~'a 
2. ~ 17" Jy©:\'--A:flpij;JllH.:t 40ms P11:.x1 ~ /©.Anpij;r.,9 

1.1: 100ms PLt l'fil!.ffl Vt < t~ ~ ~ 'o 

3. @**l!!Ji**tl;ii!H: Z HOLD 3Z.'.:t ON-HOOK DIAL I .An 
[, * 9 t ;I. t IJ /~ 'Y? 7" 'Y :t©~il!!iJ> 6 500 µA lilt:©~i* 

iJf:i::::.·y 1-l*JlliH:l*:tt.3:9o <:©t.:~, ~il!!©ffl*i'Cpij;ra9iJf~ 

[, <i~'.P-9 9;:: I: iJfA 1J:l:9©1')i~ [, Z < t~ ~~'a 
4. ~17"7.A'h~"f (25-39pin) 1:20omVp-pP...tl:.©/1 

.A':!Fmft9 9 t~ti1'F9 ~~n:1ia •J :i: -r 0 / 1 .A"iJfmft9 

9~:tt.©A M,fl;.g-1.:1:, ~ /7/~ 470pF (25-32pin, 35-

39pin), 1 OOOpF-0.1 µ F (33, 34pin) ~ GND ~"ft©rai 

t:tt~~ :tt.9;:: t ltlti!X! [,:J:9 0 
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.. .-- ..,vv..,, .. ..--- ... v1w1v..,, w.--- ... v1w1 I .Ci. 

I\ -f 7· ') 'Y " IC/Hybrid ICs BP51L05/BP51L12 

BP5005/BPSOM05/BP50M12 
BP51L05/BP51L12 DC-DC ::J//~-9.:i.=·;t" 

BP5005/BP50M05/BP50M12/BP51L05/BP51L12 l.i, 

PWM n:r.tl:J: 9 DC-DC :::i /l~-11 .i.=. ·;1 I- 1'"9 o 

:::i/ 1-CJ-M1ili3, .7.1 ·:17//f'*=f, Jl)Jlf'*=f, :::i 1 lv 

•"t~Zl~~t.,, AWn•~ffl:::i/~/~<T.>hl#~"t 

9 tC. tt 1'1M'I= t., *"to A n~B:fi!I tfJJ;. < , ~B:~lb<T.>:k 
i!l.';1.1 /~)jtJ• '2>1i:lE11:: L,t.:~13:1~9 CJ-:fJMijjl:: 

vr~il1'"t o 

BP5005/BP50M05/BP50M12/BP51 L05 and BP51L12 
are DC-DC converter units of PWM system. 
Each unit is operable only by adding an input-output 
smoothing capacitor, as all other devices, e.g. control 
circuit, switching element, rectifier element and coil 
are built in. 
The units are most suitable for local swiching regula
tors for generating stabilized voltages from fluctuating 
main power supply, thanks to their wide range of input 
voltage. 

·~ft 
1) An~S:fi!ltJfJJ;.1,'o 

2) ~-~$1Jf~\, 'o 
3) ~~)Jlf1¥fii1Eil~. Wn ::J / "CJ-Jv[Eili3tJf9Httt 1'M 

Jiti'iJf!!l ( BP5005/BP50M05/BP50M12) o 

4) t&~MJitJf:if'~1' <lb 9o 

5) SIP 9pin <T.>1M~ffI1' <lb 9 o 

• Jilli 
FAX, PPC, 1~'1 ::J /, '7-:tCJ.<l.>CJ-:fJJv~~ 

DC-DC Converter Units 

• *~-f'~li!J/Dimensions (Unit : mm) 

A MARK 

~ 
"' 

987654321 

~ . 

A B 
BP5005 32.5 14.5 

BP50M05 31. 5 14.6 
BP50M12 31. 5 14.6 

BP51L05 29.5 12.6 

BP51L12 29.5 12.6 (Max.) 

•Features 

1 ) Wide range of input voltage 
2) High conversion efficiency 
3) You can connect externally an overcurrent protec

tion circuit and an output control circuit 
( BP5005/BP50M05/BP50M12). 

4) No heat dissipation plate is required. 
5) As small and light as SIP 9 pins. 

• Applications 

Local switching requlators for FAX, PPC,personal com~ 
puters, wordprocessors, etc 
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I\'( -:J IJ ·y f-. IC/Hybrid ICs 

• !131i~~tt/Electrical Characteristics 

• BP5005 (Unless otherwise noted, V1=15V, lo=0.5A,Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

A.:IJ'li:J± V1 8 - 30 v 

:±l:IJ'li:J± Vo 4.75 5 5.25 v 

:±l:IJ'li:ill! lo 0.1 - 1 A 

l±l:IJ•EE'.i:ibMA.:IJ'llEE 1 Ll.Vo1 - 20 50 mv 

:±l:IJ'lti:EE'.i:ibMA.:IJ'llJ± 2 Ll.V02 - 10 40 mV 

:±l:IJ'ili:EE'.i:ibM:±l:IJ~ill! 1 Ll.Vo3 - 5 40 mV 

l±l:IJ•EE'.i:ibM:±l:IJ~ill! 2 Ll.Vo4 - 15 50 mV 

:±l ;IJ IJ ·;t 7° JL--'l;EE u y - 30 70 mVp_~ 

•n'.1!'.IUJJ$ 'l 60 75 - % 

A1' ·;t-T/~ill!f])}f~ fsw - 45 - kHz 

• BP50M05 (Unless otherwise noted, V1=15V, lo=0.25A,Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

A.:IJ'a!J± V1 8 - 30 v 

l±l:IJ•EE Vo 4.75 5 5.25 v 

:±l :IJ'a!ill! lo 0.05 - 0.5 A 

:±l:IJ~J±;irlbMA.:h•J± 1 Ll.Vo1 - 1 30 mV 

:±l:IJ~J±;iribMA.:IJ~EE 2 Ll.V02 - 1 30 mV 

:±l:IJ'llEE;iribMl±l:IJ•illf 1 Ll.Vo3 - 3 30 mV 

l±l:IJ•J±;irlb~<.t:±l:IJ'llill! 2 Ll.Vo4 - 3 30 mV 

:±J ;/J I) •;t / Jv\ili:J± UY - 30 70 mVp-F 

'll!;;IJ;ir=!l31'}J$ 'l 60 75 - % 

A1' ·;t-T/?ll!fli/f~ fsw - 45 - kHz 

• BP50M12 (Unless otherwise noted, V1=20V, lo=0.25A,Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

A.:htl± V1 15 - 30 v 

:±l:IJ'llJ± Vo 11.2 12 12.8 v 

:±J;IJ'a!)Jlt lo 0.05 - 0.5 A 

:±l:IJ'/i:J±;iribMA.:h'llJ± 1 Ll.Vo1 - 2 30 mV 

:±J;IJ'li;J±;irlb~<.tA.:IJ•J± 2 Ll.Vo2 - 2 30 mV 

:±l:IJ~J±;irlhM:±l:h'll!:ill! 1 Ll.Vo3 - 2 30 mV 

:±J:IJ•J±;irlb~<.tl±l:h•illf 2 Ll.Vo4 - 0 30 mV 

:±J;/J I) ·;t /Wili:J± uY - 38 80 mVp:f' 

•n ;ir=!l31'JJ$ 'l 65 85 - % 

A1' ·y-7-/?ll!flilf~ fsw - 45 - kHz 

ftDNm 

BP5005/BPSOM05/BPSOM12 
BP51L05/BP51L12 

Conditions 

V1=15V-30V 

V1=8V-15V 

lo=0.5A-1A 

lo=0.1A-0.5A 

)i 

Conditions 

V1=15V-30V 

V1=8V-15V 

lo=0.25A-0.5A 

lo=0.05A-0.25A 

)i 

Conditions 

V1=20V-30V 

V1=15V-20V 

lo=0.25A-0.5A 

lo=0.05A-0.25A 

).i 
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I\-'( 1' 1) ·y t- IC/Hybrid ICs 

• BP51L05 (Unless otherwise noted, v1==1sv, lo=50mA,Ta==2s·c) 

Parameter Symbol Min. Typ. Max. Unit 

.A:t.J~EE v, 8 - 20 v 

i±l:t.J~EE Vo -5.3 -5 -4.7 v 

i±l:t.J~)lft lo 0.01 - 0.1 A 

i±l:t.J~EE\lttiM.A:t.J~EE 1 f1Vo1 - 3 30 mV 

i±l:t.J~EE'.l'.£tix<tA:t.J~EE 2 f1V02 - 5 30 mV 

i±l:t.J~EE\lttiMi±l:t.J~ilii 1 f1Vo3 - 3 30 mV 

i±l:t.J~EE\lttiMi±l:t.J~ilii 2 l1Vo4 - 0 30 mV 

i±I :t.J IJ ';/ :1 JL-'il!:EE uy - 13 40 mVp.p 

~:t.J\lt~)/}J$ 'l 30 50 - % 

X1 ·;17-/'i~iJ!itt fsw - 45 - kHz 

• BP51L12 (Unless otherwise noted, V1=15V, lo=50mA,Ta=25'C) 

Parameter 

.A:t.J~EE 

i±l:t.J~EE 

i±l:t.J~)Jft 

i±I :t.J~EE\lttix<tA :t.J~EE 

i±l:t.J~EE\ltti:Mi±l:t.J~ilii 

i±I :t.J IJ ';/ :1 JL-'il!:EE 

'il:t.J~~)/}J$ 

:A1 ·;17-/~;l'~)J!itt 

• 7·0 ':I '7~,'&.V'illtJ~@l!§~ 
BP5005/BP50M05/BP50M12 

INPUT 

GND 

1792 

Symbol Min. 
~ 

v, 8 

Vo -12.B 

lo 0.01 

1:1 V01 -

1:1 V02 -

uy -

'l 40 

fsw -

+ 
100µF 

Typ. Max. Unit 

- 20 v 

-12 -11.2 v 

- 0.1 A 

20 80 mV 

20 BO mV 

10 80 mVp.p 

60 - % 

45 - kHz 

Fig.1 

RD Nm 

Dr'>JUU>J/ Dr'>JUIYIU>J/ Dr'>JUIYI I£ 

BP51L05/BP51L12 

Conditions 

V1=15V-20V 

V1=BV-15V 

lo=50mA-100mA 

lo=10mA-50mA 

ii 

Conditions 

V1=Bv-2ov 

Vo=10mA-100mA 

ii 

+ 
1 OOOµF 



I\ 1 7' 1) ·:1 I' IC/Hybrid ICs 

BP51L05/BP51L12 

INPUT o-----.---' 
+ 
100µF 

BP5005/BP50M05/BP50M12 
BP51L05/BP51L12 

~----------o OUTPUT 

+ 1 OOOµF 

GNDo---_._ _____ .__.__.._-+-~'----+-------+----uGND 

Fig.2 

BP5005/BP50M05 
/BP50M12 

Fig.3 

RD Nm 

Rh R2,i~IJ;,EJ:J:jftj'it1'·9 o 

01, 01 N14P.lt ~ti. -C ~' ~ 1l:IJJJ7 
::..-7'~J..1J7r7t?.·:; 1-~m:J:•J, 

~fl9~1H\lt.f &> I) * 9 0 
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/\-{ 7 1J ·:; f-. IC/Hybrid ICs 

• f!JllJ:.Cl);,tS 
( 1 l Jlllllillll Cl) J::.Jt-1: fl!!? -r 1:1::11.J ili)lif Hlill T 9 !fl·• fF cf> 

iji"fo71v171/~1J-7Cl)allJ~~~~m<~~ 

(2) A.1.J~llff 9 pin 1:1JDn9fli5Cl)ltJ::.•J ti~lltT ~ 9 t, 
~A.-)lff:ffilbD l;,/\1 "'f •J ".I I" IC Cl)i/l:fl>(!>l:l::l1.JiliEECl):;t 

-1'\-~.:i.- Hl*i!< t.i:9lill~H:t.1:1J'a:"ta C:.tL€>UA. 

1.J'il•Cl)JtJ::.IJ >(!>jlf,lj*f-l:f.j: t'.l:J:? l'Jif.i:gCl)~~~m 

~-~+;}ifii l;, l' ( ff.~\. 'a A1.J.j5jLJ::. IJ Cl)~~-C 

1;,-r, ~A.'il)lffl:~<.tt;,-ru 10insP1J::., :;t-1'\-~1- l-

1:~<.tt;,-ru 100ms!UJ::.~To ~A.lt)JlU 2A (~iriil) 1.-;.l 

l'l:f!IJ~l'(ff.~l.'o 

(3) 1:1::11.J."illU:~<.tT91"*il1811U:~ilt;,n,i-tt;.,a fljllj 

~~Cl).8-t tJ.C1)cf>9tl~li I:: .:i.-'A't.i: t'.C1)/r::J7? ~ t~ 

m l;, -r < tf. ~\,'a 
(4) BP5005/BP50M05/BP50M121.:?\.'l' 5, 6, 7 pin Ii 

ii#:;t-//~fl1_$~m l;, l' < tf. ~ 1. 'a fii118123, 1:1::11.J :::i 
/ 1- 0-Ji..t.1: t'.1_$~m"t 9tl'€ili, ric(1)11iu:a:t 1;,-r < 
tf. ~\.'a 1, 5 pin Cl)~lll!l§li3 t »-~l:ff- t;, *To 

• lltlr.J~ttllbtl/Electrlcal Characteristic Curves 

• BP5005 

1.0 

3 0.8 
..!' 

!z 
Lil 

0.6 
a: 
a: 
5 0.4 
I-
:> 
a. 
I-

i3 o.2 

0 50 7~ . 100 

AMBIENT TEMPERATURE :.Ta ("O) 

BP5005 

BP5005/BPSOM05/BP50M12 
BP51L05/BP51L12 

Fig.4 

R, R, 

47k0 16.3k0 

BP50M05 47k0 16.3k0 

BP50M12 39k0 4.7k0 

Fig.5 

5 pin '.I - 'A •)Jlf Ii Typ.80 µ A, Max.1 mA 1_$ Ta Spin 1: ll1! 
£t#1JDT9tl-€;, -t.ttl:J: •J•ZllCEEb~il::T9 tl:l::l1.J 

'llEEM£itt;,i"t(l)~")t;'f;Jl1.'*Ta it.:, 3Ittflr.ifF 
f-tbD~ ttt.:tl-€;1:/ 17'·t~~ l;, i"tC1)1_$, :::i /7/if t 

ttf&tit;,t.:•J, ~•tsli!int;,tdJ t;,t.1:1.'J:?1:"ittE1.' 

*To .A I- v-3IU 20pF Pll'l:jp~ l' ( tf.~l.'a 
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• BP50M05 
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• BP50M12 
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Fig.12 7'11--171 :.-'/tJ-7' 
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• BP51L05 
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TEL(0592)23-0773 FAX(0592)23-0761 
:A::llliili:1'i'll!Pli/"f574 *lfim=:1ilBJ1-3 a~;i11t::'Mllll 
TEL(0720)75-6011 FAX(0720)75-6015 
:A::Jlli~t1!1'l'l!Pli/"f570 '<t'Dmi'llli!IBJ1 l--?7-1MIDl:'Jt-511!'! 
TEL(06)994-0515 FAX(06)994-0518 
:A::Jlliltil!!IMPli/"f542 *l!&mctolltlli:~Zl*l1-20-19 8*1:'Jt-61!11i 
TEL(06)251-6251 FAX(06)251-6114 
:l'l'F'l!!lfi!Pli/'i'650 WF'm9'llt!Rifij!*il1-2-19 ili:i!Fl:'Jt-61111 
TEL(078)392-8653 FAX(078)392-8624 
~$1.1'i'!l!Pli/"f639-11 *ilnllBU-Jm~tllBU-JIBJ246-2B 
TEL(07435)5-1651 FAX(07435)5-l715 
(9'1:!H!llll) 
•111t1'i'MP1i/'i'680 till&m'ii~2~151-1 
TEL(OB57)23-2131 FAX(0857)23-2956 
JA.l11!!11i!Pli/'i'724 ili:O.,,mi!§;Y.lllr*'FOOM'Filnli<615-1 
TEL(0824)22-7471 FAX(0824)22-7452 
l!!llill!!ifi!Pli/'f793 i!!ill'<miNlli!l'F;';iiiJ279 
TEL(08975)5-4651 FAX(08975)6-8121 
~gll:l~i¥i/"f770 Um~ti'!>>ltl2-8-1 
TEL(0886)64-0740 FAX(0886)64-3021 
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111i'il1'i'!l!Pli/"f812 illliilm11!1~1&1'~!1Rili2-9-11 U-1\!fl:'ii-51111 
TEL(092)474-3721 FAX(092)441-4586 

ROHM U. S. A. INC. 
2150 Commerce Drive, San Jose, CA 95131 U.S.A. 

EXAR CORPORATION 
2222 Oume Drive, San Jose. CA 95131 U.S.A. 
P.0.Box 49007, San Jose, CA 95161-9007 
TEL:(408)434-6400 TWX:910-339-9233 FAX:(408)943-8245 

ROHM CORPORATION 
2150 Commerce Drive. San Jose. CA 95131 U.S.A. 
TEL:(408)432-0500 TWX:910-338-2116 FAX (408)434-6444 

EXEL MICROELECTRONICS (DIVISION OF ROHM CORPORATION) 
2150 Commerce Drive. San Jose, CA 95131 U.S.A. 
TEL:(408)432-0500 TWX:910-338-2116 FAX:(408)434-6444 

ROHM ELECTRONICS (DIVISION OF ROHM CORPORATION) 

8 Whatney, Irvine. CA 92718 U.S.A. 
TEL (714)855-2131 TWX:910-595-1721 FAX:(714)855-1669 

XETEL CORPORATION 
8100 Cameron Road Suite 150, Austin, TX 78753 U.S.A. 
TEL:(512)B34-2266 FAX:(512)834-9250 

NANOTRONICS 
31225 La Baya Drive. Westlake Village, CA 91361 U.S.A. 
TEL:(818)991-7000 FAX:(818)991-0473 

ROHM INDUSTRIA ELETRONICA LTDA. 
Al. Rio Negro, 1356-Alphaville, CEP 06400-Barueri, Sao Paulo, Brazil 
TEL:421-4577 TLX:11-71376 FAX:11-4214934 

ROHM AMAZONIA ELETRONICA LTDA. 
Estrada da Cidade Nova, 100, Manaus, AM, Brazil 
TEL:(092)651-4288/4688/4649 

ROHM ELECTRONICS GMBH 
4052, Korschenbroich, Muehlenstrasse 70, West Germany 
TEL:(2161)61010 TLX:852-330 FAX:(2161)642102 

~OHM ELECTRONICS <U. K.> LIMITED 
15 Peverel Drive Granby Milton Keynes MK 1 INN, United Kingdom 
TEL:(0908)271311 TLX:826049 FAX:(0908)270380 

ROHM KOREA CORPORATION 
371-11, Karibong-Dong, Guro-ku, Seoul 152, Korea 
TEL:855-7101/4 TLX:23205 FAX:864-9343 

ROHM -WAKO <MALAYSIA> SDN. BHD. 
Lot No. 58, Jalan 26/6, Hicom Industrial Estate. 
40000 Shah Alam, Selangor, Darul Ehsan. Malaysia 
TEL:(03)5111313 FAX:(03)5111118 

ROHM-WAKO <KELANTANl SON. BHD. 
Pt 1320 Kawasan. Perindustrian PKINK. Pengkalan Chepa II. 
16100 Kota Baru Kelantan. Malaysia 
TEL:(09)735500 FAX (09)735540 

ROHM APOLLO ELECTRONICS <THAILAND> CO., LTD. 
946 Dus1t Thani Office Bldg, room No 1009, 
10th Fl. Rama 4th Rd. Silom Bangrak Bangkok. Thailand 
TEL:(2)235-124B FAX (2)235-9409 

ROHM ELECTRONICS <H. KJ CO., LTD. 
Room 1205, Tower 1, Silvercord. 30, Canton Road. Ts1mshatsu1. 
Kowloon. Hong Kong. · 
TEL3-7399791-8 TLX:37503 FAX (852)3-31 t8971 

ROHM ELECTRONICS CO., <SINGAPORE> PTE. LTD. 
140 Paya Lebar Road. #06-10/11. A-L Buildinq. Sinqapore 1440 
TEL 7459326/7, 7459342 TLX 26648 FAX 7470463 

ROHM ELECTRONICS TAIWAN CO., LTD. 
10F-3 Ever Spring Building, 147. Sec 2. Chien-Kuo North Road. Taipei, Taiwan. R.O.C. 
TEL (02)500-695617 FAX:(02)503-2869 






