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• The contents described herein are correct as of April 1992. 
• The contents described herein are subject to change without notice. For updates of the 

latest information, please contact and confirm with ROHM CO., LTD. 
• Application circuit diagrams and circuit constants contained herein are shown as examples 

of standard use and operation. Please pay careful attention to the peripheral conditions 
when designing circuits and deciding upon circuit constants in the set. 

• Any and all data, including, but not limited to application circuit diagrams and information, 
descrived herein are intended only as illustrations of such devices and not as the specifica­
tions for such devices. ROHM CO., LTD. disclaims any warranty that any use of such devices 
shall be free from infringement of any third party's intellectual property rights or other pro­
prietary rights, and further, assumes no liability of whatsoever nature in the event of any such 
infringement, or arising from or connected with or related to the use of such devices. 

• Upon the sale of any such devices, other than for the buyer's right to use such devices itself, 
resell or otherwise dispose of the same, implied right or license to practice or commercially 
exploit any intellectual property rights or other proprietary rights owned or controlled by 
ROHM CO., LTD., is granted to any such buyer. 

• The products described herein utilize silicon as the main material. 
• The products described herein are not designed to be X-ray proof. 
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ff~.t.-li~/Type Number List 

'E .I 1) ~ ·;; 7 IC (:-::>~ \ l (;!:, ffl/£5JIH:;,},:O) J:? (: 5 ?fi!lt 
(;: [.,;t [.,f.:o 

e :>l"-7''1 :>l"ffl IC 
e M!i~ffl IC 
e ~~~~ffl IC (1~~~ • )Mf~) 
e -=t:-9 F711\· 
• )fl.ffl/ j. 'I: I) 

~{5- (:>I") 

(119!) 

(~) 

( 'E) 

(5.R./ :/-) 
f,j:s, ,:O)Jf~:fl-'iHrn, 7'-9·::f·;;?,:t~!XL,t.:~• .. '1 
f-~•~1.,;tL,ko ;tk, *•~mtx1.,z~~-~~m 
ti«-VBf, ~?fi!lt~~~t0)~~{5-f~!XL,;tl.,ko 
(m: (119!) C:~~tO)(;t: rp!J!i~ffllCJ (:t~ti~:hT~' 

;t9) 

'E .I I) ~ ·;; 7 IC/Monolithic ICs 

BA 10324A · · · · .. · · · · .. · · .. · .... · · · .. · · · · · · · · · · · · · · · · · .. · · · · · (5.R./ :/- ) 
BA 10324AF .. · · · · · · · · · · · · · · · · · · · · .. · · · · · · · · · · · .. · · · · .. · · .. · (5.R./ :I- ) 

BA 10339 · · · .. · · · .. · · · · · · · · · · · .. · · · .. · · · · · · · · · .. · · · · · · · .. · ·.. ().R./ :I- ) 

BA 10399F · · · · .. · · · · · · · · · · · · · .. · · · · · · · · · · · · · · · · · · · .. · · · · · · · · ( 5.R./ :I- ) 

BA 10358 · · · · · · · · · · · .. · · · · · · .... · · · · · · · · .. · · · · · · · · · · · · · · · · · · · ().R./ :I- ) 

BA 10358F · · · · .. · · · · · · · · .. · · · · · · .. · .. · · · · · · · · · · · · · · · · · · .. ·.. ().R./ :I- ) 

BA 10358N · · · .. · · · · · · · · · · · .. · · · · · · · · · · · · · .. · .. · · · · · · · · · · ·.. (5.R./ :I- ) 

BA 10393 · · · · .... · · · · · · · · · · · · · .. · .. · .. · · · · · · · · · · · · · · · · · · · · · · · ().R./ :I- ) 
BA10393F .................................................. (5.R./ :/-) 
BA 10393N · · · · · · .. · · · .... · .. · · · .. · .. · · · .. · · · · · · · · · · · · · · · ·.. ().R./ :I- ) 

BA 12001 .. · · · · · · · .. · · · .. · · · · · · · · .. · .. · · · .. · .. · · · .. · · · · · · · · · · ().R./ :I- ) 

BA 12002 · · .. · · · · · · · · · · · · · · · · · · · · · · · .. · .. · · · .. · · · .. · .. · · · · ·.. ( 5.R./ :I- ) 

BA 12003 · · · · · · · .. · · · · · · · · · · · · · · · · · · · · · · · · · · .. · · · .. · · · · · · · · · · ( 5.R./ :I- ) 

BA 12004 · · · · · · · .. · · · · · · · · .. · · · · · · · · · · · .. · · · .. · · · · .. · · · · · · · · · ().R./ :I- ) 

BA1320 ························································· (:>I") 

BA1332 ························································· (:>I") 
BA1332L ....................................................... (:>I") 

BA1335 ························································· (:>I") 

BA1350 ························································· (:>I") 

BA1351 ························································· (:>I") 

BA1355 ························································· (:>I") 

BA1355F ······················································· (;:!') 
BA1356 ......................................................... (:>I") 

BA1360 ......................................................... (:>I") 

BA1360F ······················································· (:>I") 
BA1362F ....................................................... (;:!') 

BA1402F ······················································· (;:!') 

BA1404 ························································· (:>I") 
BA1404F ....................................................... (:>I") 

BA1407AL ..................................................... (:>I") 

BA1440 ......................................................... (:>I") 

BA1441 ......................................................... (:>I") 

BA14741 .................................................... ().R./ :I-) 

BA14741 F .................................................. ()fl./ :I-) 

BA 15218 · · · · · · · .. · · · .. · · · · · · · · · .... · · · · · · · · · · · · · · · · · · · · · · · · · ().R./ :I- ) 

BA 15218F · ..... · · · · · · · · · · · · · · ·· · · · · · · ··· · · · · · · · · · ·· · ... · · .. ().R./ :/- ) 
BA 15218N ·· · · · · · · · · · · · · · · ..... · ·· · ·· · · · · · · · · · · · · · · · ·· · · · · · ().R./ :/- ) 
BA 15532 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ().R./ :/- ) 
BA 15532F · · · · · · · · .. · · · .. · · · · · · .... · · · · · · · · · · · · · · · · · · · .. · · · · (5.R./ :I- ) 

BA 15532N · · · · · · · · · · .. · · · · · · · · .. · · · · · · · · · · · .. · · · · · · · · .. · · · · ().R./ :I- ) 

BA1602L ························································ 188 

BA1604 ·························································· 147 

BA1604F ························································ 147 

BA1610 ·························································· 152 
BA1610F ........................................................ 152 

BA 178M * * T ~ 1) - 7..' · · ·............................. ().R./ :/- ) 

BA222 · · · · · · · .... · · · · · .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · (5.R./ :I- ) 

BA223 · · · · · · · · · .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · (5.R./ :I- ) 

BA225 · · · · · · · · · · · · · · · · · · · · · · .. · .. · · · · · · .. · · · · · · · · · · · · · · · · · · · · (5.R./ :I- ) 

BA225F · · · · · · · · · · · · · · · · · · · · .. · .... · .. · · · · · · · · · · · · · · · · .. · · · · · (5.R./ :I- ) 

BA226 .. · · · · · · · · · · .. · · · · · · · · · · · .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · (5.R./ :I- ) 

BA226F · · · · · .. · · · · · .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · (5.R./ :/- ) 
BA235 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · .. · · · · · · · · · · · · · · · · · · · · · (5.R./ :I- ) 

BA236 · · · · · · · · · · · · · · · · · · · · · · · · · .. · · · · · · .. · · · · · · · · · · · · · .. · · · · · ( 5.R./ :/- ) 
BA301 ··························································· (:>I") 
BA3121 ......................................................... (:>I") 

BA3121 F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · (:>I") 

BA3121N ······················································· (:>I") 

BA3126F ······················································· (:>I") 

BA3126N · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( :>I") 

BA3128F .. · · · · · · · · · · · · .. · · · · · · .. · · · · · · · · .. · · · · · · · · · · · · · .. · · ()JU:/- ) 

BA3128N .. · · .. · · · · · · · · · · · · · · · · .. · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 5.R./ :/- ) 
BA313 ........................................................... (:>I") 

BA328 ··························································· (:>I") 
BA328F ......................................................... (;;f-) 

BA3304 ························································· (:>I") 

BA3304F · · .... · · · · · · · · · · · · · · · · .. · · · · · · · · · · · · · · · · · · · · · · .. · · .. · · · (:>I" ) 

BA3306 ························································· (:>I") 

BA3308 ························································· (:>I") 

BA3308F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( :>I") 
BA3310N ....................................................... (:>I") 

BA3312N ....................................................... (:>I") 

BA333 ........................................................... (:>I") 

BA335 ........................................................... (:>I") 

BA336 ··························································· (:>I") 

BA337 ··························································· (:>I") 
BA338 ........................................................... (:>I") 

BA3402 ························································· (:>I") 

BA3402F · · · · · · .. · · · · · · · · .. · · · · .. · · · · · · · · · · · · · · · · · · · · · · · · · .. · · · · (:>I") 

BA3404F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( :>I" ) 

BA3404FS · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( :>I" ) 
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BA3404L · · · · · ·· · · · · .. · · · .. · · · · · · · .. · .... · · · · · · · · · · · · · · · · · · · · ·.. ( :>!") 

BA3406AF · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( :>!") 

BA3406AL · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( :>!") 

BA3408 ························································· (:>!") 

BA3408F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( :>!") 

BA3410AF ····················································· ( :>!") 

BA3412K ······················································· (:>!") 

BA3413F ······················································· (:>!") 
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BA3424F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( :>!" ) 
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BA6109 ························································· ( t) 
BA6110 · .. · · ...... · · · · ...... · .. · · .. · .. · .... · · · .............. ()fl//. ) 
BA612 ....................................................... UL/;.) 
BA6122A .. · · · · · · .. · · · .... · · · · .. · .... · .... · .......... · · · · ·.. ()fl//. ) 
BA6124 ................................................... (:t)(P!J!) 

BA61 25 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( :t ) ( P!J!) 
BA6137 ................................................... (:t)(P!J!) 

BA614 .............. · .............. · ...... · · .... · · · · · · .... · · · ()fl,//. ) 

BA6144 ··················································· (:t)(P!J!) 

BA6146 ··················································· (:t)(P!J!) 
BA6149LS ................................................. ()fl,//.) 

BA6454 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( :t ) ( 11!J!) 
BA618 ............ · · · .. · .. · · · .... · .. · ........ · ·.............. ()fl,//. ) 

BA6208 · · · · · .. · .. · · · · · · · · .. · .... · · · · .... · .. · .... · .. · .... · · · · · · · · ( t ) 

BA6209 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( t ) 
BA6209FP-Y · · · · .... · · · · .... · · · ...... · · .... · .. · ........ · · .... · ( t ) 

BA6212 · .. · ........ · · .............. · .... · · ........ · · ...... · · ()fl,//. ) 

BA6218 · · · .. · · · · · · .... · · · .... · · · · .... · · · · .. · .. · · · .. · .. · · .. · .. ·.. ( t ) 

BA6219B · · ........ · · ...... · · ...... · .... · · .............. · · · .. ·.. ( t) 

BA6219BFP-Y .. · · .. · · .... · .... · ................ · .. · .. · · · .. ·· · ( t) 

BA6220 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( :t ) ( t ) 
BA6222 · .. · .. · · · .... · .............. · · · · .... · ...... · · .... · .. ·.... ( t) 

BA6227 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( :t ) ( t ) 
BA6229 ......................................................... ( t) 

BA6235 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( :t ) ( t ) 
BA6235F · · .. · · · · .. · · · · · .... · .. · .. · · · · · .. · · · · · · · · · · · .... · · ( :t) ( t) 

BA6238A ...... · · · · · · · · · · .... · · .. · · · .. · .. · · · · · .. · · · · · · · .. · · · · ·.. ( t ) 
BA6238AN .. · · · · · .... · · · .. · · · · · · .. · · · · · · .. · .. · · · .. · · · · · · .. · · · · · ( t) 

BA6239A · · .... · · · .... · · · · .. · · · .. · .. · · · · · .... · · · ...... · · .. · · .. · · ( t ) 

BA6239AN · · · · .. · · ...... · .. · .. · ............ · .... · ........ · ·.... ( t) 

BA6240 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( :t) ( t ) 
BA6246 ...... · · .. · · .. · .. · · .. · · · · · .. · · · · · · .. · · · · · .......... · · .. · · ( t) 

BA6246N ··· · ·· ...... · ............ · ......... · .. · .... · .... · · · .... ( t) 

BA6247 .... · ...... · · · .... · · ...... · · ............. · · · · .. · · · · · .... · ( t) 

BA6247N · .. · · · · .. · · · · .. · · · · .. · · · · · · · .... · ·· · .. · · · · · · · · .. · · · .... ( t) 

BA6249 · · · · · · · · · · .. · · · .. · · · · · · .. · · · · · .... · · · · · .. · · · · · .. · · · · · · .. · ( t) 

BA6249N ...... · · · .. · · · · · .. · · · · · · · · · · · · · .. · · · · · · .. · · · · · · .... · · · · ( t) 

BA6250 .... · .... · · .. · · · · · .... · · · · · · · · · · · · .. · · · · · .. · · · · · · · · · · ()fl,/ f. ) 

BA6250F .. · ...... · · · · · .......... · · ........ · · .. · .. · · · .... ·.. ()fl,//. ) 

BA6251 · · .... · · · ·· · · · · .. · · · · · · ..... · · · .. · · · · · · .. · · · ·· .... · · · ()fl/;. ) 
BA6251 F .................................................. · ()fl//.) 

BA6256 · · · .... · · · .. · · · · · · .. · · · · · .. · · · · · · · · · · · .. · · · · · · · · · .. · · ()fl,//. ) 

BA6257 ...... · · · · .... · · · · .... · · · · .. · · · .... · · · · · · .... · · · ·.... ()fl//. ) 
BA6259N ...... ... .............. ......... .... ................... ( t) 

BA6285FS ...... · ...... · .............. · · · · · · .... · · .. · .. · · · .... · ( t) 

BA6285FP ...... · · · .... · .... · .. · .... · · · · · · .. · · · .. · .. · · · · · · .... · ( t) 
BA6286 ......................................................... (t) 

BA6286N · · · · · · · · · · · · ...... · .... · · · · ............ · · · · · · .. · · · .. · · · ( t) 

BA6290A · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( :t ) 
BA6292 · · · .... · · · .... · · · .. · · .. · · · .. · .. · · · · · · · · .. · .. · · · · · .. · · · · · · ( :t) 
BA6294 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( :t ) 
BA6295FP .......... · · ........ · · .. · · · · ·· .... · · ·· ......... ·.. ... ( :t) 

BA6296FP ..................................................... ( :t) 

BA6297FP · · .... · ...... ·· · · .. · ·· ....... · ... · · .... · · · · · · · · .... · · ( :t) 
BA6301 ························································· (P!J!) 

BA6302A ······················································· (ll!J!) 
BA6302AF ..................................................... (P!J!) 

BA6303 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( P!)f) 

BA6303F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 11!J!) 

BA6305 ························································· (il!J!) 

BA6305F ······················································· (P!J!) 

BA6321 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( P!J!) 

BA6340 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( P!J!) 

BA6353S · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( :t ) 
BA6402F · · · · · · · .... · · ·· · · .. · ·· ·· · · .. · ........ · ...... · .. · · · .. ·· · · 381 
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BA6405F ······················································· (ll!J!) 

BA6406 ·························································· 388 

BA6406F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 388 
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BA6411 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( t ) 
BA6411 FP · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( t ) 
BA6412 ·························································· 381 

BA6413 ························································· ( t) 
BA6414FS ..................................................... (t) 

BA6414FP-S .................................................. ( t) 

BA6418N .... · · · · .... · · · .. · .. · · .... · · · · · .. · · · · · · · · · · · · · · · · .... · · ( t ) 
BA6431 F ....................................................... ( t) 

BA6431S ....................................................... ( t) 

BA6432S · · · .. · · .. · · .... · · · · .. · · · · .. · .. · · · · .. · ............ · .. · · · ( t ) 

BA6435S · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( t ) 
BA6436P · · · .. · · · · · · · · · · · · · · .. · · · · · .... · · · · · · · ........ · .. · · · · ·.. ( t) 
BA6437S ....................................................... ( t) 

BA6438S · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( t ) 
BA6440FP ·· · · · .... · ·· ·· · · ....... ·· · · .. · · · · · · ······ .... · · · · ···· ( t) 

BA6441 FP · .. · · · .... · · · · .... · · · .. · .. · ...... · · · · .... · · · .. · .. · · · · ( t ) 
BA6450F ....................................................... ( t) 

BA6453FP-Y · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · .. · · · · · · · · · · · .. · · · · ( t) 

BA6455FS · · · · .... · · · .. · .. · · · · · · · · · · · · · · .. · · · · .. · · · · · .. · · · .. · · · ( t) 
BA6456FS ..................................................... ( t) 

BA6457P · .. · · ...... · · .. · .. · .. · ...... · .. · .... · · · .......... · · · ·.. ( t ) 
BA6458FP-Y .................................................. ( t) 

BA6459P .. · · · .. · · · · · · · .... · .. · · · · · · · · .. · · .... · · ...... · ........ · ( t ) 

BA6459S · ........ · .... · · · · · · .. · · · .. · · .. · · · · · .. · · · · .. · · · .. · .... · ( t ) 

BA6459FS ...... · · .. · · · · · · · · .. · · · · · · · .. · ...... · · .... · · · · · · .. · · · ( t) 

BA6462 ························································· ( t) 

BA6462FP · · · · .. · · · · · · .. · · · · · · .. · · · · · · · · · · · .. · · · · · · · · .. · · · · · ·.. ( t ) 
BA6465FP-Y · · · · · · · · .. · .. · · · · · · · · · · .. · · · · · · · · · · · · · · · · · · · · · · · · · · 267 
BA6470FP-Y ............. ...................................... 279 

BA6471 FP-Y ................................................... 287 

BA6472FP-Y ................................................... 287 
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BA6473FP-Y ··················································· 287 

BA6474FP-Y ··················································· 287 

BA6479FP-Y ··················································· 296 

BA6480K · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 330 

BA6485FP-Y ··················································· 306 

BA6487FP-Y ··················································· 318 

BA6488FP-Y ··················································· 318 

BA6566 ···························································· 78 

BA6566F ·························································· 78 

BA6566FP · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 78 

BA6567K ·························································· 84 

BA6569FP · · · · · · · · · · · · · · · · · · · · · ·: · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 89 

BA6569S ·························································· 89 

BA6580DK · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 194 

BA6587K ························································ 203 

BA6600K · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 218 

BA6605K · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 234 

BA6607K · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 234 
BA664 ........................................................... Wt) 

BA668A ··················································· ( ;t-) (~) 

BA6722 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl) 
BA6800A ················································· ( ;t-) (~) 

BA6800AF · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( ;t") ( a.9.1:) 

BA6800AS · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( ;t" ) ( ~) 

BA6803S · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( ;t" ) ( a.9.1:) 
BA6805A ················································· ( ;t-) (~) 

BA6806S ················································· ( ;t-) (~) 

BA6810F ················································· (;t-)(~) 

BA681 OS ················································· ( ;t-) (~) 

BA681A ··················································· ( ;t-) (~) 

BA6820F ················································· ( ;t-) (~) 

BA6822S · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( ;t" ) ( a.9.1:) 
BA682A · ·················································· ( ;t-) (a.9.1:) 

BA683A · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( ;t" ) ( ~) 

BA684A ··················································· ( ;t-) (~) 

BA685 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( ;t" ) 

BA689 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( ;t" ) ( ~) 

BA695 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( ;t" ) 

BA7001 ························································· (~) 

BA7004 ························································· (~) 

BA7004F ······················································· (a.9.1:) 

BA7007 ························································· (~) 

BA7007F ······················································· (~) 

BA7021 ························································· (~) 

BA7022A ······················································· (a.9.1:) 
BA7023L ······················································· (~) 

BA7024 ························································· (a.9.1:) 
BA7025L ······················································· (~) 

BA7039 ························································· (~) 

BA 704 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/;< ) 

BA7043FS ····················································· (a.9.1:) 

BA7046 ························································· (~) 

BA7046F ······················································· (~) 

BA7047S ······················································· (a.9.1:) 
BA7048N ······················································· (a.9.1:) 

BA7056LS ····················································· (~) 

BA7058LS ····················································· (a.9.1:) 

BA707 · · · · · · ·· · · ·· · · ··· ·· ·· · · · · · ······ · · · ·· ·· ········ ······ ·· ()JI./;< ) 
BA7125L ······················································· (a.9.1:) 
BA7131F ······················································· (~) 

BA714 · ·· ······· · ·· · · · · ·· ·· ·· · ······· · · · · · ····· ··· ·· · ··· ··· ·· ()JI./;( ) 
BA7172FS ····················································· (~) 

BA7172S ······················································· (a.9.1:) 

BA7212S ······················································· (a.9.1:) 
BA7230LS ····················································· (~) 

BA7244BS ····················································· (a.9.1:) 

BA7252S ······················································· (a.9.1:) 

BA7253S ······················································· (a.9.1:) 
BA7254S ······················································· (~) 

BA7258AK ·············································'······· (a.9.1:) 
BA7258AS ····················································· (~) 

BA7266F ······················································· (~) 

BA7266S ······················································· (~) 

BA7267F ······················································· (a.9.1:) 

BA7267S ······················································· (~) 

BA7274S ······················································· (~) 

BA7277S ······················································· (~) 

BA7279S ······················································· (~) 

BA7288K ······················································· (a.9.1:) 

BA7602 ························································· (~) 

BA7602F ······················································· (a.9.1:) 
BA7603 ························································· (~) 

BA7603F ······················································· (a.9.1:) 

BA7604N ······················································· (~) 

BA7605N ······················································· (~) 

BA7606 ························································· (~) 

BA7606F ······················································· (~) 

BA7607 ························································· (a.9.1:) 

BA7607F ······················································· (~) 

BA7608N ······················································· (~) 

BA7609 ························································· (a.9.1:) 

BA7609F ······················································· (~) 

BA7611AN ····················································· (a.9.1:) 
BA7613N ······················································· (~) 

BA7625 ························································· (a.9.1:) 

BA7626 ························································· (~) 

BA7630S ······················································· (~) 

BA7644AN ····················································· (~) 

BA7645N ······················································· (~) 

BA7649A ······················································· (~) 

BA7700K1 ····················································· (a.9.1:) 

BA7703K1 ····················································· (a.9.1:) 
BA7705K1 ····················································· (~) 

BA7730S ······················································· (a.9.1:) 

8 RD Nm 



BA7731 ......................................................... (a~) 

BA7740FS ····················································· (a~) 

BA7740S ······················································· (a~) 

BA7743FS ····················································· (a~) 

BA7751ALS ··················································· (a~) 

BA7752LS ····················································· (a~) 

BA7755A ················································· (:;f")(a~) 

BA7757BK ····················································· (a~) 

BA7765AS ····················································· (a~) 

BA7766AS ····················································· (a~) 

BA7767AS ····················································· (a~) 

BA8204 ·························································· 130 

BA8204F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 130 

BA8205 ·························································· 136 

BA8205F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · 136 

BA8206 ·························································· 140 

BA8206F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 140 

BA8215 ·························································· 100 

BA8215L · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · ··· · · · · · · · · · · · · · · · · ·· · · · · 100 

BA8216 ··· ··············· ···· · ··· ·········· ···· ·············· ···· 111 

BA823 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()J'L/ ;I. ) 

BA829 ··············· ········· ············ ·· ···· ············ · ()fl,/ ;I.) 

BA8420 ························································· (a~) 

BA843 ··························································· (:;f-) 

BA843F ························································· (:;f") 

BA855A · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · (a~) 

BA855AF ······················································· (a~) 

BA857 ··························································· (a~) 

BA857F ························································· (~) 

BA862 ··························································· (a~) 

BA867 ··························································· (a~) 

BA873 ··························································· (a~) 

BA877LS ······················································· (a~) 

BA9201 ·························································· 405 

BA9201 F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 405 

BA9211 F · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · ·· ·· · · · · · · · · · ·· · 409 

BA9221 ·························································· 415 

BA9221 F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 415 

BA9700A · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · (j)'Lf ;I. ) 

BA9700AF · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · (jfL/ ;I. ) 

BA9701 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl./ ;1. ) 

BA9701 F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl./ ;1. ) 

BA9702FS · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl./ ;I. ) 

BA9703K · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl./ ;1. ) 

BAL6309 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( ~) 

BAL872 ························································· (a~) 

BG2011 SM · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 59 

BH7502K1 ····················································· (a~) 

BH7507K1 ····················································· (a~) 

BH7517K1 ····················································· (a~) 

BH7733S ······················································· (a~) 

BH961 OK · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·· ···· · · · · · · · · · · · · 336 

BH9750F · · · ··· · ·· · ·· ·· · · · · · · · ·· · · · · · ·· · ·· · ··· · · · · · · · · ·· · · · · ()fl./ ;I. ) 

BH9751 F · · · · ·· · ·· · · · ·· · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · ·· · · ·· · ()fl,/ ;1. ) 

BR28C16A · ·· · · · · · · · · · · · · ·· · · ·· · · · · · · · · · · · · · · · · · ·· · · · · · · · · · ()fl/ ;I. ) 

BR6216A · · ·· ·· · · · · ·· · · · · · ·· · · ·· · ·· · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

B R6265 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BR9021 B · · ·· · ·· · · · · · · · · · · · · · · ·· · · ·· · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BR9021 BF · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl,/ ;1. ) 

BR93LC46 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl,/ ;1. ) 

BR93LC46A · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl,/ ;I. ) 

BR93LC46AF ······················· ·············· ·· ······ ()fl/ ;I.) 

BR93LC46F · · · · · · · · · · · · ··· · · ·· · · · · · · · · ·· · · · · · · ·· · · · · · · · ·· · ()fl/ ;I. ) 

BR93LC56 · · · · · · · · · · · · · · ·· · · · ·· · · · · · · · ·· · · · · · · · · · · · · · · · · ·· · UR.I ;1. ) 

BR93LC56A ··············································· ()fl/ ;I.) 

BR93LC56AF · · · · · · · · · ·· · · · · ·· · · · · · · · · · · · · · · · ··· · · · · · · · · · · ()fl/ ;1. ) 

BR93LC56F · · · · · · · · · · · · · · ·· · ·· · · · · · · · · · · · · · · · · ·· · · · · · · · · · · (jfl/ ;I. ) 

BR93LC66 · ·· · · · · · · · · · · · ·· ·· · · · · ·· · · · · · · · · · · · · · ·· · · · · · · · · · · ()fl/ ;I. ) 

BR93LC66A · ·· · · ·· · · · · · · · · · · · ·· ·· · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BR93LC66ARF · ·· · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · ()fl,/ ;I. ) 

BR93LC66RF ·· · ·· · · · · · · · · · · · ·· · · · · · · · · · · · · ·· · · · · · · · · · · · · · (jfL/ ;1. ) 

BU2302 · · · · · · · · · · · ·· ·· · · · · · · · · · ·· · · · · · · · · · · · ··· · · · · · · · · · · · · · (5}1,/ ;1. ) 

BU2302F ········· ······· ··········· ······· ·· · · ·········· ··· ()fl/ ;I.) 

BU2305 ··· ···························· ··· ··············· · ·· · ()fl/ ;I.) 

BU2305F · · ·· · · · · · · · · ·· · ·· · · · ·· · · · · · · · ·· · ··· · · · · · · · · ·· · · · · · · ()fl/ ;I. ) 

BU2728K ······················································· (a~) 

BU2763F ······················································· (a~) 

BU2763S ······················································· (a~) 

BU2780 :/ 1)-::A.' ············································ (a~) 

BU2790 :/ 1)-:;A.' ············································ (a~) 

BU2841AFS ··················································· (a~) 

BU2842FS ····················································· (a~) 

BU2907F · · · ·· · ·· · · · · · · · · ··· ·· · ·· · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · 156 

BU2911 ·························································· 163 

BU4001 B · · ·· · · · · · · ·· · · · · · · · ·· · ·· · ·· · · · · · · · · · · · · · · · · · · · · · · · · ()fl,/ ;I. ) 

BU4001BF ················································· ()fl/ ;I.) 

BU4011 B · ·· · · · · · · · · · · · · · · ·· · · · ·· · · · · · · · · ·· · · · · · · · · · · · · · · · · · ()fl,/ ;I. ) 

BU4011 BF · · · · · · · · · · · · · · · ·· · · · ·· · · · · · · · ·· · · · · · · · ·· · · · · ·· · ·· ()fl/ ;I. ) 

BU4011 BL · · ·· · · · · · · · · · · ·· · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · (5}1,/ ;I. ) 

BU4013B · · · · · · · ·· · · · · · · · ··· · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · (5}1,/ ;i. ) 

BU4013BF · ·· · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · ()fl/ ;I. ) 

BU4015B · · · · · · · · · · · · · · · · · ·· · · · · · · ·· · · · · · · · · · · · ·· · · · · · · · · · · · ()fl,/ ;I. ) 

BU4015BF · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl,/ ;I. ) 

BU4016B · · · · · · ··· · ·· · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl,/ ;I. ) 

BU4021 B · · · · · ·· · · · · · · ··· · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · (jfl/ ;I. ) 

BU4021 BF ····· ····· ···· ·········· ·· ······················· ()fl,/ ;I. ) 

BU4028B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BU4030B ·· · · · ·· · · · · · · · · · · · · · · · · ·· · ·· · · · · · · · · · · · · · · · · · · · · · · · (5}1,/ ;I. ) 

BU4030BF · · · · ·· · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BU4042B · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BU4051B · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · ·· · · · · · (jfL/ ;I. ) 

BU4051 BF · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl,/ ;I. ) 

BU4052B · · · · · · · · · · · · · · · · · · · · · · · ·· · ·· · · · · · · · · · · · · · · · · · · · · · · · (5}1,/ ;1. ) 

BU4052BF · · · · · ·· · · · · · · · · ·· · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 
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BU4053B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ...... · · · · · · · · · · · ()fl/ ;I. ) 

BU4053BF · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BU4066B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BU4066BF · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BU4066BL · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BU4069UB ················································· ()fl/ ;I.) 

BU4069UBF ··············································· ()fl/ ;I.) 
BU4070B · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BU4070BF · · ·· ····· · ··· ······ ·· · ··· · · ··· ··· · · · · · · · ·· · · · ·· · · ()fl/ ;I. ) 

BU4081 B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BU4081 BF · ···· ····· · · · ·· ·· ····· · · · ·· · · ················ ·· ·· ()fl/ ;I. ) 

BU4093B ··················································· ()fl/ ;I.) 
BU4093BF · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BU4094B ··················································· ()fl/ ;I.) 
BU4094BF · ······ ····· · ·· ·· ··· · ··· · ·· ·· ·· ·· ··· ·· · · ·· ·· · · · ·· ()fl/ ;I. ) 

BU4484BF · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BU4503B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BU4503BF · · ··· ··· ·· ·· ········ · · · ·· · · ···· · · · · · · ·· · · · · · · ·· ·· ()fl/ ;I. ) 

BU4528B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BU4528BF · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BU4538B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BU4551B · · · · ···· · ··· · · ·· ······ · · ·· · ·· · ··· ··· · · · ·· · · · · · ·· ·· · ()fl/ ;I. ) 

BU4551 BF ··· · · · · · · · · · ·· · · · ······ · · ··· · · ·· ···· ·· ·· ····· · ··· ()fl/ ;I. ) 

BU 4584 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;1. ) 

BU4S01 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BU4S11 ·· ··· ·· · · · · · · ··· ·· ·· · · · · · ······· ·· ·· · ···· · ·· ·· ·· · · ·· · ()fl/ ;I. ) 

BU4S584 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BU4S66 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BU4S71 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;I. ) 

BU4S81 · · ·· · ·· ····· ···· · · · ·· · ··· ·· · ··· ··· · ·· ····· · · ··· ·· ···· ()fl/ ;I. ) 

BU4SU69 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl/ ;1. ) 

BU8307CF · · · · · · ·· · · ···· · ·· · · · · · ·· · ··· ·· · ·· · · ··· · ··· ······ · ·· · ··· · 63 

BU8307CS ·· · ·· ······· · ·· · ·· ······· · · · · · · · ······ · · ·· · ·· ······· · · · · 63 

BU8701 F ························································ 169 

BU8874 ·························································· 120 

BU9500K · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 248 

BU9706KS · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 420 

/\ 1 ·j' 1) '".I F IC/Hybrid ICs 

BP3002 ·························································· 432 

BP3003 ·························································· 432 

BP3004 ·························································· 432 

BP3005 ·························································· 432 

BP3008 ·························································· 441 

BP3009 ·························································· 441 

BP3303 ·························································· 446 

BP3304 ·························································· 446 

BP5005 ·························································· 453 

BP50M05 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 453 

BP50M12 ························································ 453 

BP51 LOS ························································ 453 

BP51L12 ························································ 453 

BP5401 ·························································· 460 
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~IUIHJfl IC ('Ifft · ll1~) /Industrial ICs (Computer, Communication) 
Summary 

e GaAs~ltlC 

Jb=E!i fflit 
*l!!Miii*:IE:~ (Ta=25°C) ~~e'i.J~~tt (Ta=25°C) 

Vos(V) VGs(V) f>-r(mW) Tch(°C) PG Typ.(dB) NFTyp.(dB)j !(GHz) !(GHz) Jd:l::t:tJ ~-:; 

VSWR 

BG2011SM CATV, DBS IF 6 -4 200 125 10 2.1 l 1.0 0.2-1.5 2.o~r 59 

"' t fiililil!:EE HJv.AU HJv.A :tv I) 111"J7 Jj, 
7"J:!f-/'f ~ ~ lf"J 'T-"/ "(-::,; 

"" (V) (PPS) -7.l:t(%) ;l.'EIJ(~) 

BUS307CS/CF 2.5-5.5 10/20 67160 32 0 B*·*OO, trt-11, 1 =¥ 1J -A,UOO, ~~. SDIP22/SOP24 63 :it--A 1- 7 1J J"O)nH&,:M!it 

"' t liil"*'iliil v~-1~ V17 
If·:; t:':::J/ DTMF :!f--B lliJl;" ~ .1 ~WI~ ~ ~ lf·:;'T-"J "(-") "" (mA) HJ-Jv 7"/7' f!;7"/7' :'jl:~jlj -t- ;i-1-

BA6500/F/FP 5-100 
,11"~·:;7 

AGC 0 0 0 
BA6566FPl;t DIP18/SOP 

7S 
/127~·:;7 •:t.Jilllltffl~f;Ht Tr1'J! 18/HSOP24 

BA6567K 5-135 127~ ·:;7 ECM/ 
I~·:; t:' 0 0 0 QFP44 S4 

,1t-~ ·:;'J AGcv=-:i 
0 0 0 

:'ll:~i5 7' iJ I WJ - 7" / 7'1Jli'JL HSOP24/ 
EWmlFP/S 5-100 

J'JvH·:; t:' SDIP22 
S9 

BAS215/L 2-100 
,11"~·:;'7 

0 0 0 17/f™11i~!Yl DIP14IZIP16 100 
1127~·:;7 

BAS216 2-100 0 0 0 *oomm1:•u1JBA821s0)/jl~11 xo1:& DIP14 111 

DTMF v~-1< 

"' t ti.!ii~EE 11t~1'Jv:.-:i 
~ ~ H·:;'T-"/ "(-::,; 

"" (V) (dB) 

BUSS74 4.75-5.25 45 
~U7"~7-~W:tJ~*.Al-V1:::J/t0)1/~-7i-.A3*1~~. 

DIPS 120 
,11"~ -:;7 l//".JfJfJA~'.DIPSt::°/l;t.A"(-,7;;1. 1) ·:; t-fJf*~~'• 

"' t iM'i'lm~ lbf'i'lm~ illitEE tA71);,Af;J-~ 
~ ~ fJ1lj ~ H·:;'T-"/ "(-::,; 

"" ~)llfiiJl!£ ~EERJll£ (V) li:iiliil~ 

BAS204/F 0 40 0 fftiff'ff~illt BA6564A/F O)fH~if.i DIPS/SOPS 130 

BAS205/F 0 40 0 ~illitEE DIPS/SOPS 136 

BAS206/F 0 40 0 fftiff•~illi BA6565A/F O)~jlif.i DIPS/SOPS 140 

"' t lliJiiitEE II liE ~ ~ If·:; 'T-"/ /\(-::,; 
"" (V) 

BA1604/F 4.75-9 PLL n:o\:l~ffl ld~1ch I- -/7:::i-11.~iBli$:tilliiiifJff0';:~4-t.,0-14%:1:~RJilt:~~.Q. DIPS/SOPS 147 
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"' ~ 
~iMi~EE 

~ Ab 1il' ~ QQ (V) 

BA1610/F 5.5-14 

e ;t. Cl:T1 IC 

-~i!illffl 

"' ~ 
~i!~EE 

QO (V) 

BU2907F 2-4 

"' ~ 
~)!~EE-

OQ (V) 

BU2911 2-4 

PLL 

"' ~ 
~iMi~EE 

00 (V) 

BU8701F 2.7-5.5 

FM-IF Y .A 7 .b. 

"' ~ 
~i!~EE 

00 (V) 

BA4112 4-8 

BA4113 4-9 

BA4114 1.8-7 

"' ~ 
~iMi~EE 

00 (V) 

BA3414L 3.5-14 

FM 1' /9- COM 

"' ~ 
~ilil!~EE 

00 (V) 

BA1602L 6-10 

12 

§b 

* $1 /~~i!i~O)ltlJfij'T'-91~*.lf.I 17· ·:; 7°<'*~1~tfiD"lrn PLL i*Jil 

::Z.$1/l'\1 t/7·:;'7 7 ·:; '7 1*00 SW ·iim ~iW- !Ill ~ ~Ab 
511 7' '" SW §b 

0 0 0 0 Sf:t$]1f .:i.= ')'/ ~O)tJ;lf~ 11 'J -:.-. 
;;1.1)-77. 

~ ~g. ~ ~ 

;<Cl 71" 2111l(Mti•t;i:),IJll11¥·::k~ t;,:~O)*O)"""f<'), 7'7-L>.~6~i*l~o'7 /::,, 3 ·:; 1-ilii*, v 
~·11;;J<-1v l'ilii*!i!HRiD"~Eo 

~ ~g. ~ ~ 

-I! Jv 7 -~~i!iffl PLL Jl!j])Jt~::,, /-l!-tt 1 -tf o Ti 7' Jv'E :;· i 7 A 7° IJ A 7- 7 I: O)~Jj.;r,.-g, tJ 
it t:: J: fJ 1 GHz ;m;;i: ""('O) PLL f.iJ)Bi:~ ;//-l!-tt 1-tf HlilfilGT:· ~ 9 o 

IF DET osc ::Z.'TWf- i!/$1-.)(-$1 AFC 1il' ~ 

0 0 0 0 

0 0 0 0 0 0 9HtLH!Ml,tJ'.'.J,'t.i:~' 

0 0 0 0 ilf~EEtii'F 

~ 
Ab 
§b 1il' ~ 

FM im1~~.lf.i? 17 7' // *~1~-l;JJ~;ti*J~ I)~ ':J $1fg/'IJ 7'// 

PLL n°te ::Z.'TJvf-~~g ~ ~g 1il' ~ 

0 0 ~~;m·~~./v::z.1--'7~-te~M~ 

naNm 

l~·:;'T-:J "I;-:/ 

DIP20/SOP20 152 

It·:; 'T-:J "I;-:/ 

SOP18 156 

H·:;'T-"./ "I;-:/ 

DIP18 163 

l~·:;'T-'./ "I;-",/ 

SOP16 169 

!\.:; 1r-:;· "I;-:;· 

DIP16 177 

DIP18 180 

DIP16 182 

H·:;'T-:J "I;-:/ 

ZIP16 184 

lt·:;'T-:J "I;-:; 

ZIP18 188 



e FDD 

" :g ~ilil~fE "·;; nDbO /t'7-t-7' 7 1 iv )I 71 r~rnt 
~;¥ ~ /t·;;'T-:J "'<.-') 00 (V) ~BO(V) w~~ 

BA6580DK 5 5/12 ~9t~2~1'i QFP44 194 

0 1M/2M 2$~fll!j TDF 15-,f:, 
QFP44 203 BA6587K 5 5 

~9t~ 2$~1'i 

BA6600K 5 5 () ~it 
1M/1.6M/2M ~Fi 

QFP44 218 
~9tjj 2-4$~1'i 

BA6605K 5 5 u l;\Jjlt 
1M/2M 2~fll!i 

l/"-1~.A 71 rilllU'J t ., rmrnrn·~ QFP32 234 
~9tjj 2-4$~1'i 717..15-,f:, 

BA6607K 5 5 0 ~it 
BA6605K l:::t.ilt'7-t-j'l7)~Jlf~"'{>, 

QFP32 234 
71 rllllU 1Jt·;; HlllnEit~ 
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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 ICs 
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 I Cs in com­
bination, when required, with custom ROHM-developed 
!Cs 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 ICs 
(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 
!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 custorner 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 th is 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 
Small Outline packages which allow mounting devices 
as chip components. This is a natural extension of the 
true definition of the word "custom," since to be really 
custom, packaging as well as device function and per­
formance must be made to accommodate special cus­
tomer requirements. 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 tode.y's !nnovat!ve equipment d8si9nArs 
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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. 
e 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. 

e 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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Quality First-the underlying corporate goal of ROHM 
throughout the years in producing I 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 careiui 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 ROH M'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 in 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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e~H·~~-~D~~Aa~~~~~~-
/lntegrated Circuit Quality Assurance Program and Failure Criterion Standards 

Test item 

7'i-Ui-i! VIS 
Outer appearance and 

dimensions VIS 

iJ~tt VIB 
Vibration 

)\§:T~Mi FALL 
Fall test 

Resistance 
to soldering heat 

Test conditions 

7'HIM$.:&U'fi\\:~PN)JH~J*ll::.A.-:> Tl 1 .:5::. C: 
Outer dimensions and markings must meet specifica­

tions_ 

~!IJJ/llfJ;J.!ltt 10 -55Hz 
~~~ 1.5mm 
ms1a~r-i 1 71 
X, Y, Z!Nll/Jl<il~ 2 a;¥r.i. -g-jjf 6 Pi\'F-9 
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 
+--- -- ----- - -- --
~ c'< 1 mfJ• G fJ• ~ THO)*~&l:_I:: 10@!3 ?./\)i§:T c'<-tt 9 
The device is dropped from a height of 1 meter onto a 

maple board 10 times. 

Test method 

MIL-STD-883 
Method 2009 

MIL-STD-202 
Method 201A 

-- --- --- + -
260"C ± 5 'CO)/\/ 'iff!J*l(.:10± 1 fPF•i 1) - F*~O):;i; 1-- :; /\ MIL-STD-202 
;!: T&;j9 .Q. 2. = 7 7:; t--1\-:; 7- :,;-(::-:Jl'T (J:, 260± Method 210 
5'C0)/\/5iff!J*J-"10± 1 ttr.i. Yilii-T-ft1Ttl!Hft~§B71;J:T 

~~-9~ 
Immersion up to the stopper for 10±1 s in a solder bath 

at a temperature of 260± 5 ·c. 

Criterion 

1HUf(::iJE? 
~~It 5!.* 1:: J: .Q 

Published specifications 
(limited sampling is 

performed.) 
- t--

w 1 XIJ: 2 C~--5 < 
Based on Table 1 or 2 

W1 XIJ:21::¥-:5< 
Based on Table 1 or 2 

W1 XIJ:21::¥-:5< 
Based on Table 1 or 2 

-------- ------ ------ +----- ------- ------ ----·----- ------- ------ +- --- ----- ---
/\ / ?1iLt1~1i SOLDA 235± 5 °CO)J\/ ?ff!J*J(:: 3 ± 1 tJ!&5i9 .Q. I\/ '.)I IJ:;ft~ MJL-STD-202 
Solderab ility I\/ 5i, 7 7 ·:; 'J :;i; IJ:7%o > / ;< 11 / - !v)g*fil>ffl Conforms to 

Immersion for 3±1 s into a solder bath at a temperature Method 208 
of 235± 5 ·c. Eutectic solder is used and a 7% rosin 
methanol solution is used as the flux. 

95%};)1:_/\ /'.)I l::.l'Jtl. .Q::. 

C: 
95% or greater solder 

coverage 

f-- ---- --------- ------------- - --t-- - t-- --- --
Yilii-T-i!IHfl§!Jt BEND 
Terminal strength 

Hc1U~(:: T 2 @j:~ MIL-STD-202 W 1 XIJ: 2 1::¥-:5 < 
The bending test illustrated 

is performed 2 times. '~O~' 2 ' , 
\ ,,' 1 ' , 

Method 211 
Condition B 

------------r------------------ --- -- - ----- -----+------ -

iJ)lUil: MR Mi'!IJ,IJ:j:~-ttf10-lf 17 !vj:~ MIL-STD-883 
Method 1004 Moisture resistance 

----------- - ----

)jfiJt-lf 1 'J !v TCY 
Temperature cycling 

10 cycles are performed without pre-processing. 

~iEfiltPil'F•9HJtif:O)F•9~ (307111071/3071) T100-lf17Jv MIL-STD-883 
j:~ Method 1010 
100 cycles at each temperature in the prescribed 

intervals (30min/10min/30min) 
Condition B 

Based on Table 1 or 2 

t- - - ---- -------­
W 1 XIJ:21::¥-:5< 
Based on Table 1 or 2 

W1 .XIJ:21::¥-:5< 
Based on Table 1 or 2 

------------ - -------------------

~iii$ HS 
Thermal shock 

~iEfiltii:r*r"i f m'.lf:O)r.,~ (571/10;fj)/571) ('15-lf17Jvj: MIL-STD-883 W1 XIJ:21::¥-:5< 
~ Method 1011 Based on Table 1 or 2 
15 cycles at each liquid temperature in the Condition B 

prescribed intervals (5min/10s/5min) 
------- -----t- ----------·--------·------------------+-------->--- -------- -- ---

~)Efifliril' ST (125) Ta=125± 3 °C(::T 1000Pi\'F-9nJl:ii' MIL-STD-883 
High-temperature 1 000 hours storage at Ta=125± 3 ·c Method 1008 

storage Condition B 

W1 .XIJ:21::¥-:5< 
Based on Table 1 or 2 

---------+--------------------------- ---------+--------------
lil1'F~~ LL (J;tfojjlf~) Ta=25±5°Cl::TJiMG'il!:ll: ('il!::h) Jffi'il!:1000Pi\'F•i MIL-STD-883 
Steady state life Continuous powered operation at Ta=25± 5 ·c Method 1005 

W1 .XIJ:21::¥-:5< 
Based on Table 1 or 2 

-----------r--------------------- -----·-+---------+----------------

~iEfi~ilUJl:ii' MST 
High-temperature, 

high-humidity 
storage 

Ta=65± 3 ·c, RH=90~95%~11!1~1:: -r 1 oooa;¥r.insrii' 
1 000 hours storage at Ta=65± 3 ·c, RH=90-95% 

/v ·:; :,. t' . 'J ·:; 1J PCT Ta= 119± 2 ·c' 2~m= -r 10oa;¥r.insrii' 
Pressure cooker test 100 hours storage at 2atm with Ta= 119± 2 ·c 

RD Nm 

W1 .XIJ:2(::¥-:5< 
Based on Table 1 or 2 

W1 .XIJ:21::¥-:5< 
Based on Table 1 or 2 
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~J±fljf~ 

'.iE~t±l:tJ 

~ili~mt 
~~(l{J~;Hi 

t±l1.Jll1Hi~I± 

:i:~aJ!JiJ1H[$ 

.A:tJtftm 

;im 
1----

$'}il! • -t Cl)ft!J t~~ 

yj/ffO)jjlj 

u : vmmm.u1Hi11 
L : wn~mm-n1t1i11 

Jfj § 

t±l:tJ~I± 

t±l :hiltli'-~ml 
~~(f,]~;¥1'1 

.A:tJ~m! 

t±l:tJ~mi 

$'}il! 

;im · -tCl)ft!J ~~p 

yj/ff·O)jjlj 

u : mn~mm.t~1t1i11 
L: MMmm"F~1i11 
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T~R . .UR 

L-3 u+3 

LX0.8 -

- UX1.2 

- UX1.5 

- UX1.5 

LX0.8 UX1 .2 

~R!i: .!!* ';:: J: .Q 

~Rli:.!l*';::J: .Q 

~Rli:.!l*';::J: .Q 

~lll-'l'IJ'.JE~il! 

T~R HR 

LX0.9 U X1 .1 

- UX10 

- UX1 .1 

- UX1.1 

~Rll:.!l;tq;:: J: .Q 

~R!i: .!!* ';:: J: .Q 
-

~Rli:.!l*';:: J: .Q 

.!j! ill: 

dB 

w 
A 

v 

% 

Q 

.!j! ill 

v 

A 

A 

A 

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 

naNrn 

Unit 

dB 

w 
A 

v 

% 

Q 

Unit 

v 

A 

A 

A 
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ii:*~~':-::>\,'"{'/ Notes on Absolute Maximum Ratings 

• •*~~O)~·~tt 

=¥-~i*tl/&O)flli~O)i!i """f, AA~:tl ~ ~1.1:. t..,, ~fr>, f~ffitt 

H¥~iE9.Qt.:cllJ1: It"' JJ• t.i: .Q ±~rg.1:s "' T t :!: t.:DJ:tPi\'t.: •J 

c t&*:lE:miiu!Ut.i:"'J:? 1:9.Q 1JZ,~JJf.ti •J :1:9 0 

(1 )~ihi!'iiEE (Vee Max.) 

~O)~fEii~"""f?.t>h~ ~~ffi~L.,Tt~mU.tiij:J: 

it /t,o 

(2)~ihi!'ilmt (Ice Max.) 

~O)~mtii~"""f?.t>h~, ~~ffi~L.,Tt~9U&lij:J: 

it /t,o 

(3ln*il!iM~1J (Pd Max.) 

IC~AA~:tlJJ·S~.Qt.:cll)t:tt, ICO)Tj Max. (n~ft-g.m 

)1!Jl) ~ ... ff?l1.Jft: ~it .Q 1.Jl·~if.11> I):!: 9 o 

PdMax. It, 11.Jit:i..i\Ji~WI (Ta) C::~AAtiiO)ff~~:k, :k8 ~ 

t:J: -J T" '0 "'0~t.>9 ~ t JJf? 8 :!: 9 a 

Pd= P- Po 

Po Po 
11 (~$)= P = Pd+ Po 

P······~J!i!JJ• SO)#t~~:IJ 

Po···ICJJ> S ~fojt:1~~9 .Q t±l1J~1J 

z 
0 

~ 
Cl. 
(jj 
(j) 

Ci 
a: 
w 
;;:: 
:r 

0 25 50 75 100 125 

AMBIENT TEMPERATURE : Ta ("C) Tj (Jax) 

Fig.1 

Po, 'l~~Ji:l.,TPdMax.~*cl()-1:!·:; i-C::l.,T~*~ 

h.Qn~lhit:i..i\Jl (Ta Max.)C::Pd Max. n' Sft-g.mi..i\li 

ffTj Max.~~~ t.i: "' J:? t.i:AAtlHJi~ t-:J~AAtiiO)imfl 

~ Fig.1 JJ•S*cl()T < tC.~"'a 
:!:k~fi·~~~?8t.i:&-JkWM~~~~~9.Q~ 

e: tf.t> •J :i: 90)?, ~AA~&O):k8 ~ itot<:m~ t ') n~~t 

e The Necessity for Maximum Ratings 

Maximum ratings 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 

11 (efficiency) = Ppo = ~ 
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, Tj, 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., l < f;!. t3 \, 'o 
Pd-Taitll~~Fig.1 :lf~2ti t3 ti. Li,' .Q :ij]-@;-(;J:, 

Pd Max.{~J: IJ tPd-Taitll*fR~{l$t l.,l" < t!:."t3 \,'o 

Pd-Taitll*fR(;J:ICO);}f:i/i!~0){1*fill l' <fl IJ m~~tjg0){1*~iE ~ 

~9tO)l'U<fiij*ttho9id:b~, ~ff~•. ~$id: 

c O)~~tt:sl.(;J::ttjlji~)/JlfJ ('.O) <fl< * l' t IC:lfi/i~ L., fJ 

1,' t 1,'? 11*~iE~ 9 .Q f.>0)1'9 o IC~Ta(: L Pd Max.~ ~p 

ML., t.:~-@;-, ICO)A::v ·:; t-ilffi)i(;J:~imTstg Max.L:fJ .Q 

J: ? i: fJ -:i -r 1, ' * To 

Tj Max. O)~;\'.i~l')t*7'Ctii'Ft3ttt.:~-&. :k-=FO)~ll(:s 

\,I l"MI:~~- (j: 1,000~~rai~i3t.: IJ 1 %!--'.f"f i: fJ IJ * 9 0 

(4)lbf'Filffili!Bil11 (Topr) 

~O)!Bll1J~l'UTu=~tl'O)H~M~MttU~-l'~*· 

tthW, -~O)~•~nu~•t..,*9oti~~li!Bll1l~l' 

O)~~~~IJ~0){1*~iEO),i)iL:-:::)\, 1 njmitJ,¢.Uf&i IJ * L.,t.: 

s, ~tttt•m~. ~•tt•m~~Mt-:i-r~m•<~t3 

(5){1*~ilffi!i!Bil11 (Tstg) 

~O))JffiJii'Bll1l~C:"IC~11*~ t..,-ri, 1 .Q~l'UH~tt~li~fJ cO) 

?;{U;J:<fJ IJ * tt h 0 L., :/J> L., ~O)!Bll1J~l' <fi-:i l B~,~fJj,\j\ 

Ji~{t(;J:ICO)~~tt~IJ~O)?;{tL:::-::>fJ:lflJ *90)1', ~~(;::: 

)i~ l., l < f;!. t3 \,Io 

tions 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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ij!Jf.Ll:.<l>5:t•/ Precautions for Use 

• "*~ . J.I•ltlO)):!~ 
(1) 1Cf!f;~ai¥,Hlfiif-O)M1tt.i: c'O)Bjjll:.O)f.:: Ob, t.i: .Q '°' < ':i' 

).Iii':: iliY*i* Ld.:: ~ii!T ':: f!f:~ t., l' < t.: ~ t, 'o 1'' f.i: < C: t ~X 
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• Storing and Transporting ICs 

(1) To prevent lead oxidation when ICs 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. 

• MountinglCs 

(1) While the equivalent circuits of some I Cs 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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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, pin1 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 10 
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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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 JC 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 off, sudden un­
expected surge voltages are generated which can 
destroy !Cs. Grounding should be used to prevent the 

generation of such surges. 
(3) When making measurements and inspections of !Cs, 

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 !Cs, contact your 
ROHM representative. Also, contact us prior to using 
a device under a set of special conditions. 
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•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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ff:i:f~ 

~i'i111!+':hl 

e SOP Jf~O)r,,:JJrn.~ 

(SOP mm (DIPjf~~*l (ZIP ifmJ 

x g 
x - i --x 

x 6 

() g 

0 

x 
x 
x 
x 

(1) 1*-T ·:; 7° HllJi.i6 t· t~.g. Ul:-"' T--t;! t.J' :k ~ < fJ {> 0) 

l' 'j: --

nm--t$f O) tO)l'~3M:k~IJ~lf3';ij19~ m-r~ 

7°<:' 'HJl.lz: T f~i:::fi-::i Tc 1 {> :t-1\- ~ - r O)ffiifJ!O),<;':i, \"' 

SOP Jl~ l' (;t: I\·:; 7- ::;· (f:~HIH - Jt- r:·gB) 0)1' '"'-;'1Pf~O)!lc 

*iR1'1? -/ 'lrtlli < ;:_ C: t.J'l' ~ {> ;:_ C: fJ c U:t . .g.s'~H=~~9 
h(;f, f0)~,j:t:Jft.J>(:::IJIJ1g 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 Small Outline package IC products have 
been developed thereby successfully housing the IC 
from 8 pins to 40 pins in this Small Outline package. 

This Small Outline package is named Model SOP. 
Model SOP IC also retains the same electrical charac­
teristics and high reliability as the conventional models 
DIP and SIP, available for satisfactory applications by 

the user. 
Our company is also developing taping and container 

pack also with Model SOP IC to match automatic 

mounting. 

• Features of Model SOP 

Package shape Zigzag 
line Bare 
(ZIP) chip 

---+------

Small Dual 
Outline in line 
(SOP) (DIP) 

Features 
R 0 

(Features) Small g X g g 
--------'-- ---L------ -·----+-----

Thin g X X g 
-------+-----+---l----- ---1 -·--

Light g x 6 g 
--------+------ --------1------l ----
Guaranteed 
performance x 
------- --------+-----+- -----

Reliability 0 © g x 
Handling g g g X 

--------+-----+---+--------- ----·-

PCB assembling g g g X 

Assembling method () g g x 
---------'-----"-----L-------+-----

Overall cost 0 g g x 

• Problems of Model SOP 

(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 SOP, the wiring 

pattern of several pins can be drawn under the package 

(Resin mold part). 
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(2) DIPmoHi <7.>1:.l:t"' T, /°( ·;; 'r- v H'7- 1Jf1Jvf5 < tJ 
.QO)(."l;l:-

tll~.!!1!1*7."1;1:~1'&~1f.1b IJ *91f~~Pijl: IHiifflJ• €>0)~ 

t&ftitJ c 4b I), ~'-&Mf!l, ~f&t&W, /'(9 - / Ld J7 rJ t-, 
~~1¥:11ltJ c~1t9 .Q c, ~t!tttrflf .Q z:. c 1f-z: ~.Qt.: 

IJ>, 1M~-l5-*o:>IC\."l;i:IOiJ~ c I., T:IAE1;:. c ti 1" ~ *9 o 

(3) DIPff~O) ti 0) cJ:t,-;:, f~~tt (~;¥1:if1i;f~t£) IJf:)j .Q 0) \." 

l;l:fJ~'/J'-

/j\ff~l" 1., 11• tiWB111~ Mi~' t.: IJ>, ifJi;!),~t£1f~""f9.Q0)1;1:1§ 

IJ>*it!vo 1.,1J• I.,, mi£M•R 1.,T, DIPff~l"+7t1:~M 

0).1i>.Q, mn111~t*m 1.,n,.Qt.:1J>, *~ t.i:1;111;1:.1b •J *it 

A, 0 J: IJ~~,f~~t£1Jf~)j(~ tt.Qt.~Jg-1:1;1:, ~~1~1:)~~ 

J.iHf::t-1~-:i - t- i1J!iitli+7t1:~<Jlit 1., * 9 o ~-T--11H~ 

0)1f!ffl~i.i'I"'~*~ tt.Qf~~ttt~iI"ttt1t11c1v cO)~ 

.g., :;t-/~-:i - t-0)1.Q,~ti tJ <, f O)* *0)~~7:1f!ffl 

\."~*"to 

(4) DIPff~l:,l:tr.:: T~JlJl: T 1JfliJ!ll" 1;1:-

IJ 71:J-'\'!'/\/1{::i'.T\."0)/\/1{f;f"ltl;l:ti°56/v, :ltJili~j 

tJ c 7:1&.ll:.IJ>~~. ";..- :1tfil:iii:it71 ·;;I::"/ 1' Hr?";..­
:1f;tlt ti iiJ~g-z:9 0 

* f.:, I\/ :11-tltO) c ~O)ifJi;f~1fiJ!tttl:-:>~' T ti~~ '~tJ 

fljl.,""("t.JIJ:f:9 0 

e SOP mo:>ttl§.&tFIUi 

11im~ 

Fig.1 l*itlB~M~~ (View of inner structure ) 

Fig.10) c S IJ, IC7 ·;; /l;l:~*O)ii:~ 7 v-l...O)J71? 

;..- r1:11l(IJ1ttt.;, tt, -r ·;; /0)~~1'(·;; r11• €>ii:1Jn•9l-tlB 

~-T-c:lt~~tt19aZ:.tt€>tm~i£~L,~.1bc~tlB~-T­

f;IJ·;; I-""/ r7::t-~/1'L,T~'*9o 

121mi£M•4 

mi£t:U4c (.,""(", 1if*O)DIPm'\'!'SIPff~l"+7tl:~-O)<f., 

.QM•H1f!ffl 1.,n'*"t o 

!3l WJI~ni! 
~~n~l;I:, ~tl0)4b .Q DIPmJ.HfSIPff~O)ICtJ €> V'I: ~ 

=.=i:-Ji.- r t-7/VA9 t.i:cl"ta?t.:WJI~tt~c~•f*ruE 

~A71...i~ffl 1.,T~'*T (Fig. 2~~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. 

• Structure and manufacture of Model SOP 

(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) ~.1cthcd 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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e ~.::. 7 7 "/ t-1\·;; 'r-~ICO)I~:i/ Process of miniflat package IC 

3. IC 'T ·; 7"~5JIJ (EDS) 

8. DB~· 

9. '7-lt'f-/71' /i (WB) 

10. W.B~· 

16. t~~D 

17. 1~~D~• 

20. o;s~• 

21. H·O/S~· 

• rafJitti* IDE 

tttt2tO)~A~•&$1:&~<~•t 
~~A1HHfl:J: {,l\PJ.A_tfO).§'oJ!ff!fN 

.:r:fi"gI!'ll'd'f. 7- I., 7, o ·:; r .grt, .:r:t'Er*J1~• 
ll u~~1filif!f~ ( .g..:r:ti t t l 

IC T 'Y 7'0)~~a1~·110)~n~5JIJ, 

') - f';lliij'fO)jf~~*-;t;t;~· 

ct- 7·:..- ;:,, 3 - r; 'J - 7 O)~J:~~5l1J, ;~11JtH'J\JlO)Jtol!Ml<'..iE 
~;.ffiia;\'O);t-7':,.-/:,, 3- ~/'J-71:-:Jl'c 
~J:~~5JIJ, ;~1J;t~HJlO)}E1\Jlflz.iE 

:9Hffi·:9i-if~-;t;:1;. ot-7·:..-;:,, 3 - r I 'J -7 1:-:J l'cM:J& '! ~• 

Fig.2 

• Guarantee of reliability 

SOP 7f~ IC O)j~*ij·liC:: ':JL 'T ,;1:, *~*O) DIP 7f~ t fl'il~JO)'.(f:Jt~ 

i~*iltt"!Wl~~~ ~ ~!* L,' litMlfJl!-M L, TL\ ;I: 9 0 

The reliability of Model SOP IC is checked and guaran­

teed by applying the same regular reliability control tests 

~;\',:::, SOP7f~ICC',;J:/\/:$i'11'Ja;'f0)$~~-t~JtGT, M 
~~':::$tt.f(t TT 1 "/I::"/ ?"1.Jj*'= J: ~J' I\::,. :$i'f;Hf (I\::,. 

:$i'ifU;f$tt) Hr".) T tJ> ".:> ~1*9 {> t;i: c O)~cl'- ~ L, TL\ ;I: 9 0 

t;i: t.>, ,f.,jl{flfl~iEM~~/CI ?' 7.L.J.,ZtHf~~J:<i::~*':::-::>L 'T 

';t45«- ")(J) m~flllMM~~/CI ?'7.L.J.,ZrfM!ll*:~J'.lt~ 

*J ~~-~W,1< fC.~L'o 

as the standard model DIP. 
In particular, with Model SOP 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. 
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• SOP~ IC O)~littil"filliiJJ/Example of assessing reliability of Model SOP IC 

BA5204F (3V" ·;1 !'";f; /ffl-T .i J7 JL-1"'7-J" /7")/BA5204F (3V dual power amplifier for headphone) 
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e SOP ff~ IC (])?'j.Jf~-:1"~/Dimensions of Model MF ICs 

n n-1 

Fig.11 

Fig.13 Fig.11 Q)@flBQ)tli\* 

(Unit: mm) 

~if~~:;Uc~ SOP 8 SOP14 SOP16 SOP 18 SOP 20 SOP 22 SOP 24 SOP 28 SOP 40 
--~--

n YilH'-:i 8 14 16 18 20 22 24 28 40 i"i1<07i 

e1 f.U~lll!f;ttt I::"., 7- 5.72 7.62 9.53 11.43 -
-

E =f-Jv Fl"lll~ 4.4 5.4 7.5 9.4 ±02 
t--

HE llllJl.:i:~ 6.2 7.8 9.9 11.8 ±0.3 

GE Yifii-TJ;tlll!i*J~ 5.4 6.8 - 9.9 10.9 ±0.3 

LE Yifii-T~~ 0.3 Min. 

D llllJl.:i:~ 5.0 8.7 10.0 11.2 12.5 13.7 15.0 18.5 26.4 ±0.3 
·-- -

e Y:fii-Tl::0 ·"J7- 1.27 ±0.2 

~e JHIY:fii-Tl::"·:;7- 3.81 7.62 8.89 10.16 11.43 12.70 13.97 16.51 24.13 ±012 

b Yifii-T~ 0.40 ±0.1 

z -t - Jv l''flBg.1,'tJ:l 0.8 14 - Max. 

A llllQ'l.:i:~ 1.6 1.9 2.3 2.7 ±0.1 
-

A2 =f - Jv l'"llll~ ~ 1.5 1.8 2.2 2.6 ±0.1 

A1 =f - Jv l'"lllli'f ~ 0.05 Typ. 

c m.:r~~ 0.2 ±0.05 

I Yifii-Ti!!ltfl) ±0.10 ±0.15 Max. 

EIAJ?'rn~~c~ * 8A 14A 16A - 20A - - 288 -

* EIAJ SD-74-2 ~Hf~~a~ SC-XXX-000 
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e SOP Jf~ IC (])~~:fjj~ 

SOP Jf~ IC 0)~~;1j$;t:::: (j:-::J ~·(]) J: ') fJ1J$;tfdf:> I) 19 0 

(1) {~.l'IHUi (jiijj®917't'@;'JJ.19l 

7'Jv~7¥t.&, 7' 1J/t-¥t.&(ifl!l7i./-Jt.-*, ifl!l.I;F::f 

:,,*, :t.f7.AI;F:t:,,*tJc), 71,,4:,,:7'1t.-¥l.&, rJv 

~ ;fOT-t:> 7' 1J :...- i- ¥t.& tJ c:· o 

(2) ? rJ / t-1Jit 

~lit:">~·;; I-, I7-l::°/iz·;; I-, IJ'-1::°/iz·;; H:::: 

J: .Q §jb<r'J /I-, ~~7-v ·;; '7~ru!t::::J: .Q §jb-:z Jv7< 

rJ / 1-o 

(3) /\/'.;i'f;ftt15$; 

/\/:$1':j"7-, AAEE~. l\/1i' 1J7i::i-, J\/:$1'7'1 ·;;7', 

2i~tttMD~~-.A 1-o 

1)/\/1i':::f7: SOPJf~IC i77·;;'7.A3Z.(;J:}t~~JfJc'T 

1.liUHt~ Ld.:: iii> t, *8lc '*'\ :...- 1i' t :::i 7-jl[;(])*8Jc ''\ / 1i':j' 

7- TI\/ ?1'11tt 9.Q1Jiti:o ¥t.&(])AAgiilJ~·::k ~ c' t.:: 61.l, I\ 

:...- 1i':j'7 i~Mlii1ftlH::::ff < .twT, i .:'."'-*'\/ ?l'HIU€19 

.Q .:'. t '\", ;J»;; I- 7' v - I- J: Tfi ~ (;ffL.,. - :;n:::1\/1i'11 

tt;IJ~fi~ 19 0 

2) ~~EEJi 1 : ¥t.&J:O) SOP Jf~ IC U)PJ1;Ht 9 .Qf~B-53' 

0)/\)1- / i:::: f'fillil\/ 1i' i ~I_,::!" 9 0 .:: (]):¥t.& i * '/ I- 7' 
v - H::::O)-ttT, I\/ 1i'IJ~·mlli~ I.., t.:: t .:'. 0 "'-, 7 7 ·;; '7 .A 

i•1b l..,t.:: SOPJf~ IC 0!l111t, lli~Ji~-tt.Q1J$;T9o 

3) AAEEJi 2 : ¥t.&J:o:i SOP Jf~ IC UlZ IJ11It9 .Q i}B-'Jt 

O)J'()l-/(::::f'filli/\/:$1':§':~1..,;:1"9o {O)J:(:::: SOPJf~ IC 

i~~. M~890)JJ.it:-9~i::l7'7TW110T~Mi..,, 

)~Iii~~ -tt T ttlii 9.Q1J$: T 9 o 

4) 2l~·titWH~~-.A I-: ~fJci)ft-tfi;-:h-ttt.::I;F::f 

:,,twn~~-.A 1-i, ¥tJiiJ:O)SOPJf~ICO)J&IJ111ti}B-'Jt 

i::::•1b V19o {O)J:(:::: SOPJf~ IC i~c'f.::&> t::t-7' 
/fJcT::f17~/79.Q1J$T9o 

5) /\/1i'IJ 7i::l-: /\/1i·~-.A I- i£t.&o:i SOPJf~ IC 

o:i:i&110M9t::::.A".7~-::--~•i::::J:~•1bi..,190•1b1.., 

t.:: t .:'. 0 "'-SOP Jf~ IC i ~c' t.:: di:> t, * ·;; I- 7° v - I-, 

::t- 7> &i .Q c' t;J:WfflO)-"Jv r. :::i /A7:it 1J 7 i::i -:t.Pi:::: J: 

~-r~-.Al-i~MM~~-tt-r•Jlf9.Q1J$T9o 

6)/\/1i'7-'1 ·;;7': SOPJf~IC i¥t.&J:O)J&IJ{11t8t:::: 

i;F:t :,,*ttJ'li~IJfJ c· T1J.iUHt7i L, t.:: di:> t, /\ ::-- ?l't!i::::;~ 

il L,ltt~9.Q1J$;T9 o 

(4) !hl:.1J$; 

~tt~. 89;F77-1:...-7, ~~¥171::°/7, ~M. 

1i ~tt~: t1~g~i::::.An.Q:IJl;iJ'l"f~~tto:i¥f!1J~·~ 

(i cMi I_,< fJc ':tJ];iJ,::::,Ef.Jc' ::!" 9 0 

2) i1B9;f- ·;; 7- 1/7 : ~~*tMD~t:::: J: IJ, SOP Jf~ IC O)JJ. 

i ;F ·;; 7- 1 >'.t'itt::: J: IJ •1b9.Q1Jito 

• Methods of packageing Model SOP IC 

The following methods are available for packaging 
Model SOP 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 SOP 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 SOP IC with flux 
coated for melt fitting. 
3) Thermal pressure bonding 2: Apply preliminary sol­

der to the pattern on PCB, to which Model SOP IC is to be 
mounted. Place Model SOP 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 SOP IC 
is to be mounted. Place Model SOP IC on the spot and 
cure with an oven, etc. 

5) Solder reflow: Coat solder paste on the PCB to 
which Model SOP IC is to be mounted, by screen printing. 
Place Model SOP 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 SOP IC on 

ihe ff1ounting pait of PCS 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 SOP 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 SOP IC by spraying or 

dipping. 

4) Total dipping 2: Liquid resin is thickly coated over 

PCB including the part of Model SOP IC by spraying or 
dipping. 
5) Casting: House the entire PCB including Model SOP 

IC in the resin case previously publicated and charge 
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~~#717~/~1:*~•~fA/v-•r17~ 

/ ·~n:: J: I) SOP 11~ IC ~m-51 f~t'&:t&±!;t;:f ~1\JT Q 11'$:.o 

~~~r17~/~2:*~·~·ffl~•~fr17~ 

/ 'f ~ J: fJ SOP 11~ IC §B-51 f ~<L'&:t&~1;t;:f ~ < ~1\JT 

Q 11if.o 

5) )iff~ : ?b S IJ' L; 61>~@ I., Ts~' tdMH~"J-- A,::, SOP 

11~1Cf ~t&:t&~1;t;: Hll&IJT, z. Z. '::*~7dMH!:l f ii.A I., 

nf11::cOl-tt.Q11i!o tc.tC. l, t<l.Lt.O)llJf-O)~JtH~O)ql(*ffil::J:-:i 

T, ICf(})t(})•, /\/)i'j;tlt§B-51,::A t-vAlf1.Ja~i:. 

n .Q~ntJ''?i> •J, ,, "} 7 y :::i - t- tf1h~ c t.t .Q#li;g.tf?h •J 

:!:To 

J,jJ:O) J:? t:: ~.q 0)••11'$:.tf ?b I) * T IJ', I\ 1-;i1) "} I'' 

ICO)~@l::s ~'T .§;ffl cOI n T ~\QI\/ )i' 1) 7 D -'$:.!::-:::> 

~' T t;t: TC: t:: .:·;ff~(}) t (}) c I., T, :*J.lH~'E :/ .i -Jt.-11::0) 

tc. &IJO)J\/ ?i'71 "J 7°'$:.t:: J: .Q •&19tl f-:::> ~·1::~ i., :!: "to 

• 7" 1J:;,. t- ~~t::!Uir~J'Z."i& •JtU'.f(})it5 c I\:;,. :)1"7 1' ·:; 
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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. 

e 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 SOP 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 SOP IC in view of 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. 
Direction 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 

RD Nm 47 



=e / ') ~ '/ ? IC/Monolithic ICs 

3) /\ / :;qitA.O)tH.&O))~)~f1.Jr'il~ %J Ii(;:: J: IJ' /\ / '.i 

j' rJ "J ~h'f~'.t IA.:: •J, .:i=:-11.- FflBt: J: -:i z i~t= ~ -:i z ,, 
//j'tfO) i) ~ tJ> -:if.:: I) l ;!: 90)1", +53-t=~~~.fii~~ l H~: 

U~9 -:...-~nH: fi-:i Z < t:.· ~ c 'a 
4)/\//f7/ t-:1:-:ic'l'(;J:, 1.Jl,~J:.1..lt:$< (:Qt, 

I\/ ·)i'tJ>;Mft, z•T-t:ll£ IJ _ltJ>' IJ 1-tt ft,O)T, ~~~~~O) 

7 ~ 1", 'Jl'~:®j,'~lH: l Z < tc_· ~ c 'o 
5) 7° 1) / i-.~t.&~ / -v- /(;::I:: .All:.ilt>9 Q'Jl'~tJ'il!i Q 

ijj;.g.(;J:, l::::'.All:.ilt>i:ll.~C:ICO)/\/:$/'j•HtflB5tttJ''ilii1 IJ 

(;::Jfr9~·Q C !::.A ~frfi\t)-:J(tf.:: (: ~(;::, ,W~~f: IJ tJ>~'.:f 

l Z /\ / ?l'f;j-(g~JllmTJt~O)t±\ Q J:~.g.tJ'ilii IJ 190)T' 

~ Q"' < illft l lJll(I) it ( t l < f:3_ ~ \, '0 

:::i.Jlllb/rfi '""' -u 
~~~~~~~~~~--' 

6) SOP Jf~ IC O)niiiJ1:<!;;flBO)""f (;:: (;J:/ \:';I - / ~:iE G-tt Q;: t tJ' 

T ~ 19tJ', C' ~ Q~N IJjjf~)Bl'\"1' 7 / f-:'O)!\:';l - / (:~N 

'.IE l, ~~i&O) t 0) T tH~ii ~ c· ~ Z:M[~~ < t:3. ~Po 

7) SOP Jf~ IC O)jft!J[Hj(;:: (;J:, 1:-Jv f-:' '/J' G « v ·:; I- 0)-tj- j';:z 

l--v-!--W~•~nk~-F7v-LO)ffl~~ij~t±\lZ 

c'Q t.:: i1t> ICll>J~ ~Wlili ~ -tt Q Ullfl:-=f~ ~ '.t c; Q~fl tJ' 

il!i •J 190)T, .::z«- / :...-1· Hell. 1_, z < tc. ~ c'o 

(2) ttliliWJ~fil 

1) ttJiliWJ(;J:I ;f ;:f /*O) t 0) ~«-.A H;J;t: l, ;: n 

~.A '7 1) - /~nliJ1J;:~~(;:: J: IJ ~fj) l ;!: 9 0 (;f ·:; 7- 1/ 1f1J 

):ft (j: 7-' 1 .Ar-:: /-tj- - tJ> i) O))jiit±\.:l:ff-'.JE (;:: l-:5 i) c' 0) <''+ 
5t~~~itJ'~'~T9 al 

2) ttliliWH;J:'E-Jt.- t-:'lHitJ'$c'f.::ilt>, ~9HlHf1tt.t'l'i®. 

~c·9 0 ~Mf1tJfH fflc'Z < f.':_' ~ \,\0 

3lttliliWJO)•JJ.t lZt;t, l19~·Q t.:i:-;i, t-:'lmt/ 

1J :...- i-.~t.&lm e: mtlilic- ~ t', •9 ~· Q e:~1tff0)1\ :...- 9· 7 

/F~A.~Ji.t±l9~~ttWi!!iij;J:9om•O)•JJ., •-r-R 

flB'/J' i) 'E-Jv HliiRflB* c·O)-;j-$~+53-~JI: l Z)~ilt>Z < 

f!, ~ \, 'o 
4)ttli!iWJO)~fiJlfH;l;C: l Z t;J:, •T-0)/\ :...- ?11ttt 7 / 

F11tlJA.O) (j: Ji. t±l l ~~JI: l Z ffi{JO) J: 7 t:Wic' Z < f.':_' ~ \, 'o 

SOP 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 SOP 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 SOP IC) 
1) Do not repeat to bend the pins of Model SOP 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 SOP 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 com in 

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 SOP IC 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 Small outline 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 SOP 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 SOP IC and PCB.) 

5) Do no rub the marking after long-time cleaning or in 

wet condition. Otherwise, the 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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• Precautions for use of Model SOP IC 

(1) Designation of product 
The designation of Model SOP 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 SOP. 
Ex.: Models DIP and SIP 

BA4558 
(2) Pin layout 

Model SOP 
BA4558F 

Model SOP 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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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 SOP 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, !llectrical characteristics, etc., of 
Model SOP IF can be selected in the same way as models 
DIP and SIP IC. 
(5) Package power (permissible loss) 
The permissible loss of Model SOP 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. lri 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. 
Time Temperature range 

temperatur 

Preheating 
150°C 60sec 140±10°C section 

Solder bath 260°C 10sec 240-260°C 

(7) Cleaning 
1) Use a detergent other than chlorine base ones 
(chlorothene, trici'tloroethylene, 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 

27-29kHz 

Uitrasonic 
output 

300W-

Temperature l Time 

30°C(Max.) J 30sec(Max.) 
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~ 14 
~!!If~ 

MAX )~)j' a;¥ r .. i )B )j' ~ 

.:y AA flB 150°C 60sec 140 ± 10°C 

/\/ :$1'+\t 260°C 10sec 240-260°C 

(7) )j\; i!; 

1) )j\;i!/JWJ Ii, i.UH~i@WJ (? D D-lz /, I- 1)? v / 
~) ~fsel'IH-.Qc~-Tq:it:f~A.L,, 7J<tJ.~:J;tL, HCl~O) 

ig~tt1J' ;n~1:. ~ -tt. iflM~tt~1tO)s-t ntf~ 9 t.:.iMse 

ffl L,fJ\,\""('( f::_~\,'o 

2)~--~~0)m••~~T•~~9csijT9o 

27-29kHz 300W ~)_t 30°C (Max.) 30 rP (Max.) 

(8)if!M)illttt 

soPm IC l'li,t~~O) DIF'l!rnlf SIPmO) IC t!:bl!.X vr,tM 
n~~ ~ '<"'1H~B~ilfftJ'.::, =r "J 7°:1: z.·O)~giilfttn.ff\,';: t tJ' G, 

if!M~~O)~~K~l'~AY1:.~:!:9. 

~UO) SOP 'If~ IC O)ifJM)ill\1i ti, -::i f5 0) ts ~ H*~iE L, Z 1, ':!: 9. 

7°v ''J:,; ""? ''J tJ : ;!!!i~J±, 2~1±. 10oai¥Fa9 

~iM.~iillttiil:®' : +we' 95%RH, 1 OOOai¥Fa9 

~iM.~iUM'F~ili : +85°C, 85% RH, 500ai¥Fa9 

~::kli:~ ~1±1~17' ;;z mtm : 500ai¥Fa9 

(9)7 :t - ~ >7llilff0)'/f~~;l;*U:M' 

SOP 'If~ IC Ii, 1H~B~ilff ~ tJ ·y I--"''/ I'' 7 :t - ~ / ·'.:f L, Z 1,' 

:1:90)1', ~$!l11iT'<"', 1\/$'1,HtttO)ffiifJ'G, El!Hf~ L, 

'<"' j£'/fH fi :b fJ 1, ' J: ? ii!!: L, -r < t::. ~ 1, '. 

(10)1*~ 

~UO) SOP 'If~ IC 0)1HlBllilffli, I\/;;·/. ·y ~:ll!!J! ~ JiiE L, T 

\,, 9 t.: 11>. i~Jr tJ'' :...- ;;·1-mtt. 1*~·~ ~ 1f 1., -r \,, * 9 tJ', 

T~clfifilJO) fJ 9 A(< '.¥:iM.t:ifi:1, '~:ti L, t.:~fifit:f*~ L, T < 
t::. ~ \, '· 

iMi!l : o-3o·c 

~~Ji : 75%RHtff 

* t.:, f*~lrnr .. it:-::i1,,z11c;A.n, 1tt±l t.,O)Jil"Hr~ s!.Jil,' 1., 

:1:9. 

(8) Resistance to moisture 
In the critical test for resistance against moisture, Model 
SOP 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 SOP 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 SOP 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 SOP IC are treated with 
solder metal, aiming at excellent solderability and shelf 
life. However, store the IC in dry room-temperature loca­
tion within iii~ ioilowlng 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 WJ. IC O)j'fJfU:<Ml:a 

(1) /\/'.Sfi;J!t 

1) I\/ '.Sf IJ 7 Cl-~!;: J: .Qfl.g., Fig. 16 !:ff-9)A!Jl/ 

Cl 7 7' 1' JI,..~ El~ C:: [.., ( .::.'{ffflJli\,' * 9 0 

2: 
w 
a: 
::i 
f­
<( 
a: 
w 
Q_ 

~ w 
f-

10- 15'C/s 

150'C 

30- 40' 25- 35" 

TIME (s) 

Fig. 16 

2) /\/'.Sf7'1' ·;;/!:J:.Qfl.g., {fffliiiJ!:~~~it(.::.' 

{ffflbjifi\,' * 9 0 

/\/'.Sf71' ·y/O)~d*°: 260"C 7: 10f.PJ..1r*J 

~:ti5'HJ: : 12s·c±s·c-r:saifrai 

~:ti1l~ii'.RJligieyrai : 1 ~r .. ii1r*J 

):£) /7 7.. 7- ·;;? 7 7 ·;; t-f'\'·y 7--:/!.t, P»~ L,t.:t*:im7: 

I\/ '.Si 7' 1' ·;; /~O)~)tt~~7.. I- v 7.. ~i;JfJD9 {> C::, 

1'\'·y ?-- :;-17 ·;;? 0)~~9 .Q s-t ntf&> •J * 9 0 P» 
~!:::~ L,(!i, =f-Ji... FtH1lO)~;JttJ:, ~jg~:;l:im1:s 

!t .Q:t&ii'.7: t)ttff\, 't.: [.., * 9 0 

1\:...-~ 1J 7ci-~1:s1.'-r t, ~:tiifi~ A.n.Q.: e: tfRI 

1m-r: &> n ';ftlt:1~1.' t.: [.., * 9 0 

(2) H·y ?"- :/O)P»~ • n~t:i:l 

1 ) :tiXii'.~i* !::: J: {> P»~I ff 0.15%J..1J: (;: ~ {> C::, ? 7 

·;;? tJf~~9.Qs-t ntf&> •J ;1;9 o 

'* 0.3 

0 
f= 
<( 

O: O.L 
0 z 
jjj 
a: 
55 0.1 
m 
'f 
a: 
w 
~ 0 

/' v 
5: 0 200 

*~i:kOFR64 .1 
R~(25'C/65- 85%) 

L I~'/ 'T-'/;'7 71 :; 7 ~:'t. 

400 600 800 1000 

TIME (hr) 

Fig. 17 fitil'~1!f-ml~I. (QFP 64pin) 

(3) F711'1'·;;?°2!~ 

H ·;; 7- - :; ? 7 ·;; ? H;Jj (" t.: IJJ, ~~;tJ;)Jl 7: -2211.t L, t.: I'. 7 

11'1'·;; ?-2211.tt .:'.If.I~ L, -r1.' *Ta 
1) ~t<ti~';t, 1 ~r .. ii1r*J1:.::.'{fffl< tO::~l.'a 

2) ~ml 1 ~r .. i HI~ L, t.: t 0) ,;1:, 12s·c -r: s a;Jr .. iO) 

!'(-,:\'-/ ?~:blkO)f~.::,'{fffl ( fO:: ~ \, '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 ± 5"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·:; 1-1~·:;7"-~0)~~:n~ 

(1) *''f·:;-t-:/Z: C:o:>l1t~~~:1J)!J.>Hftl:lj'ijff~lm 

H·;1'T-~ ~ ~ 15 it; 
~71 '1·;7~!l 

jf~ ti.: il/'/To1'i! IJ 70-iJ; V. P. Si! /l/1Z:t 

SOP-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 6 0 6 0 

-40 6 0 6 0 

SSOP-16 0 0 0 0 

-24 0 0 0 0 

QFP-32 6 6 6 0 • 
-44 6 6 6 0 • 
-64 x 6 6 0 • 
-80 x 6 6 0 • 

0: ll!.Eili'iJ, LO.: llll'll!.Eili'iJ, X : ll!,Ell::f'i'i]', • t'7 { H·y ?1!J.!li~a'\f(7,) 

,_e,~;t,IJ 

(2) ~~1J)!t:sLH>l1t~£Ji 

1) /\/ ~71 ·:1 :t1:J: .Q~~ 

:ti.-t:-1- 15o·cx6ol1;J)l...t 

71 ·:1 :t 260°CX 1 Ol1;( Max.) 

2) IJ 7Cl-l:J:.Q~~ 

1'f·:1 'r-:/'~ffii 24o·cx10 t.P(SOP Type} 

23o·cx10 t.P(OFP Type) 

3) V. P. S)!l:J:.Q~~ 

l'f·:1'r-~~ffii 215°CX30l1;(Max.) 
• ..... ---!'- •- L...,,. .LEIA. 

4) /\/'.)I -l Tl~o. -QJ;l!ijo 

'J - l''JlB£Ji 25o·cx1ol1;(Max.) 

.X.L.t350°CX 3l1;( Max.) 

• Methods of mounting flat package 

(1) Recommended method es of mounting each pack­
age and shipping status. 

Package Mounting methodes 
Dry-pack 

Shape Solder dipping Ref low V.P.S 
Soldering package 

iron 

SOP-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 6 0 6 0 
-

-40 6 0 6 0 

SSOP-16 0 0 0 0 

-24 0 0 0 0 

QFP-32 6 6 6 0 • 
-44 6 6 6 0 • 
-64 x 6 6 0 • 
-80 x 6 6 0 • 

O:Applicable, Lo. : Conditionally applicable, X : Not applic­
able, e : Prefer dry-pack package. 

(2) Recommended temperatures for each mounting 
metbod. 
1) Solder.dipping 

Preheating 150°C X 60sec or more 
Dipping 2so·cx1osec(Max.) 

2) Reflow 
Package surface 240°CX 1 Osec(SOP Type} 

230"CX10sec(QFP Type) 
3) V.P.S 

Package surface 215°CX30sec(Max.) 
4) Solder iron 

Lead part temperature 
260°CX10sec(Max.) or 350°CX3sec(Max.) 

54 RDNRI 



i: / 1) ~ ·~ ~ IC/Monolithic ICs 

• ~~ff~~ 
IJH±-::> ~·,:::~ LJ.::'22.aff~l~"Z'*itl.A ~-It(\. 'f.:: t.:·1, '( 1,' * 9 

tf, E!~Mi.Ao:>.:·~+ii!iio:>~H:::,;1:, ~:1H±*"Z'sr .. i1,,gt>-tt < 
fC. ~\,'o 

sS•o:>•*~g.~~'22.·~~f~~l*9o 

(1) 7- .i - ::f:::i /Y-7'22.a (SOP) 

/7 'A 7- "J? 7- .i - 7' (;m;~l\1511:.~l.1j!J ':::~?IJ~oll)9 {>1):<\ 

(*i:U.: mm) 

Yl/fi-T~ 
:::J /j"j--;j-)! :::J/7j-~fJl7)~--

AXBXC(mm) (1~) 

Spin S X 4 X2SO 50 
----

14, 16pin S X 4 X2SO 25 
--

1S, 20pin 9.6X4.5X400 25 

22, 24pin 9.6X4.5X400 25 

2Spin 12.6X 5 X400 20 

40pin 15X5.3X430 15 

(2) Y--l:::"/·~7''22.a (SOP8-24pin) 

SOP ff~ IC UiSJlli-T-7°1't~Jlli l, z. ttf 1) -JLd:::~\,'f.::1J 
:<\: (*f:U. : mm) 

4.0 

M1rnf!at IC 

Sprocket hokl 

Base tape 
(nonadhes111e) 

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) 

Container of units 
per level 

Spin S X 4 X2SO 50 
---------+------------l--------·-----

14, 16pin SX4X2SO 25 
----------+ ---------------------t-

1 S, 20pin 9.6X4.5X400 25 
-------t--------------+---------

22, 24pin 9.6X4.5X400 25 
--- ----t-----------"--------------

2Spin 12.6X 5 X400 20 

40pin 15X5.3X430 15 

(2) Taping package (SOP 8-24 pins) 
Model SOP IC is bonded with adhesive tape and wrap­

ped onto a reel. (Unit: mm) 
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(3) .I/;F;t.7-t::"/'1~~ (SOP8-16pin) 

;tUr ·;.i f-~(7)7- /i: SOP ff~ IC ~A.ti., fJ 1<:.-7- -/T: 

!HVl, Z:tL~'J-Jt-i:~1,\f;::n~ 

A 

B 

Do 

D1 

E 

F 

Po 

P1 

P2 

T 

T2 

w 

Tape 
Wide A 

12mm 330Max. 

16mm 330Max. 

.:;7,...ZJI,; 

P, 

(Unit: mm) 

SOP 8 SOP14 SOP16 

7.0 ± 0.1 7.0 ± 0.1 7.0±0.1 

5.7 ± 0.1 9.5 ± 0.1 10.8 ± 0.1 

4'1.5::1:::&· 1 4'1.5::1:::&· 1 "'1.5 ::1::g·1 

4' 1.5 Min. 4'1.5 Min. 4'1.5 Min. 

1.75 ± 0.1 1.75 ± 0.1 1.75 ± 0.1 

5.5± 0.1 7.5± 0.1 7.5± 0.1 

4.0 ± 0.1 4.0± 0.1 4.0± 0.1 

8.0± 0.1 8.0± 0.1 8.0± 0.1 

2.0± 0.1 2.0± 0.1 2.0± 0.1 

0.3 0.3 0.3 

2.0± 0.1 2.1 ± 0.1 2.1 ± 0.1 

12.0± 0.3 16.0 ± 0.3 16.0± 0.3 

T(Max) 

r1 

CD 

(Unit: mm) 

B c D E w t T(Max.) 

50Min. 13.0±0.2 20.2Min . 1.5Min. 12.4~~·0 3.0±0.5 20.4 

50Min. 13.0±0.2 20.2Min . 1.5Min. 16.4~~-0 3.0±0.5 24.4 

J:.;!Jfo'il "ETI ~------------<. .. \ .:. ·::\ 
\ 

7"'-JV 
Quantily 2500pos/reel 

(3) Emboss taping package (MF8-16pins) 
SOP 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) I~ v "J t- '22~ (QFP) 

~~CT.>7~~1-~-~~tt~T~h. fhf~h~~~~ 

~ 

~=f :k 'r- :A ;fit;; AX B (mm) 1 ~~f.:IJ:l(I (fi) 

QFP 32, 44pin 216X116 50 

QFP64pin 256X116 50 

QFP80pin 256X116 50 

• •1:1:11::11.1vrCT.>~111.\ 

*"'~CT.>?!>, 9!-00J.i&V~~~~OOWB~Jl~l:::if'.&1>~fi~%J 

ff (.Xl;t~~) 1:~Mft7-> tCT.>i~l:l:J"t~~*';t, ii!i.1~1;: 

~-j < fal±lffiiJ;lfil·~~9 0 

~H±"'E..I 1) :.-·:1? IC~"'~';!:, filll&%JJII:~~~ ~:l:"tff, 

-$~~~CT.>tCT.>t-~:l:"to~~~~8:1:~T~, ~tt 

'8'~:t.!!~1:srRi~'*-t! < t.: ~ ~'o 

(4) Pallet package (QFP) 
ICs are arranged in a hard flat case and stacked. 

Case dimensions Number of units 
Number of pins 

AXB (mm) per level 

QFP 32, 44pin 216X116 50 

QFP64pin 256X116 50 

QFP80pin 256X116 50 
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BG2011SM 

BG2011SM GaAs 11lli1f }A;m;~j;~rfifi 
GaAs Low-noise, Wideband Amplifier 

BG2011 SM tJ:, GaAsFET 0) Jj' - t- • ~· v 1' / r .. i i.:: ttH1c 

~-f&0~fiW&$•~-~~l'~.Atl:l:1J1'/~-§ 

/A f 500 i.::~15' c: it l c I .Q 0) l'' )'HlB? ·;d" >7@1~~ 

tfcilJ *it/t, 0 

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. 

• !J;l¥:& 

1) $-~l'd!>.Q (200-1500MHz). 

2) il\:W&l'd!>.Q (2.3dB (TypJ at 1000MHz). 

3) ~;flH~l'd!>.Q (10dB (TypJ at 1000MHz). 

4) 1J1~l'{ih 1 '\">~c 1 (SMT) 0 

5) Atl:l:1J VSWR t.f1J1C:c' (1.7 (TypJ at 1000MHz). 

•Features 
1) Wideband (200-1500MHz) 
2) Low noise (2.3 dB (TypJ at 1000 MHz) 
3) High gain (10 dB (TypJ at 1000 MHz) 
4) Small and easy to use (SMT) 
5) Small input/output VSWR ( 1.7 (TypJ at 1000 MHz) 

• JD~ 
TV j'-.A 7-, CATV, BS-IF, 71' './ v-~ 3 /7/7° 

•Applications 

TV boosters 
CATV 
BS-IF 
Isolation amplifiers 

•~lf~-;j")i~/Dimensions (Unit : mm) 

2.9 ± 0.2 

1.9 ± 0.2 

0.95 0.95 

0.95 0.85 

1.8 ± 0.2 

•l*J$1§1iMMJ£~/Circuit Diagram 

,----- -------
(3) OPEN~ 

I I R, 
I 

(2) IN b--_._--l 

(4) OUT 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I '(1) GND 
L------ - -- ___ _. 
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• ~Miil::k~*tt/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

Fv1;, · 'J-7-rai~I± Vos 6 

'f- F • '.J-7-f'ai~EE VGS -4 

:i: ff~Ui!lc pd 200 

'T-l'.i11.-)Ji!li Tch 125 

1*ff:i!\Jt Tstg -55-125 

• 'il~r.J~tt/Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. 

'f- Hliiln~ilit IGSS - -

~fa FV-1'/~ilit loss 90 170 

;tira::::i;...:$1?:$1 :..-:;:i:. gm 60 90 

'f- F • '.J-7-~Wi~EE Vp -1.0 -1.5 

~ffl~iJ.U)( f 0.2-1.5 

f1mPH.§Jt f>G - ±1.5 

~:hflJ~~ PG 9.0 10.0 
-----·- . - --- -------- ------t--

mUH!i:X NF - 2.3 

.A.1J:li':1±iJ!i.l::I:: VSWR; - 1.7 

:±1 :h :lf:1±iJ!iJ::t VSWR0 - 1.7 

• 'il~r.J~tt!Dl~/Electrical Characteristics Curves 

PG 

iD 

Vds=3.0V 
ld=25mA 

4.0 

~ 10.01-----+-------~----l 

0 
CL 

z 
<( 
0 

a: 
w 
"?: 

~ 

3.0 

5.0 w 

1 cNF.r. r: ~ 
0 5o 1 oo 200 soo 1 ooo 2000 

FREQUENCY : f (MHz) 

Fig. 1 PG. NF-~)J!i:)(~;!f·li 

Max. 

50 

300 

-

-2.5 

±1.7 

-

2.7 

2.0 

2.0 

Unit 

µA 

mA 

ms 

v 
GHz 

dB 

dB 

dB 
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Unit 

v 
v 
mW 

·c 
·c 

Conditions 

Vg5=-4V, Vds=OV 

Vds=3V, V95=0V 

Vds=3V, ld=25mA, f=1kHz 

Vds=3V, ld=0.1mA 

Vds=3V, lct=25mA, f=0.2-1.SGHz 

Vds=3V, ld=25mA, f=1GHz 

Vds=3V, ld=25mA, f=1GHz 

Vds=3V, ld=25mA, f=1GHz 

Vds=3V, ld=25mA, f=1GHz 

4.0 

Vds=3.0V 
1D 
:!1-

1=1 OOOMHz u. 
3.0 z 

2.0 

111 [I I I I I'" 
0 10 20 30 40 50 60 

DRAIN CURRENT Id (mA) 

Fig. 2 PG, NF- i< v 1 /l[iJit~;!f·li 



• S J'\7 ;t,-'.)1/S Parameters 

frequency S11 S21 

(MHz) MAG ANG MAG ANG 

50 0.406 -19.1 4.027 170.0 
------1 

100 0.378 -13.8 3.937 170.2 

200 0.367 -13.5 3.874 166.2 

500 0.341 -22.5 3.700 150.4 

1000 0.275 -37.7 3.294 125.7 

1500 0.189 -48.0 2.869 104.2 

2000 0.097 -48.9 2.501 85.7 

-j50 

S12 

MAG ANG MAG 

0.108 11.2 0.080 

0.109 6.6 0.038 

0.109 4.3 0.044 

0.108 5.1 0.117 

0.110 10.7 0.205 

0.118 16.9 0.253 

0.134 20.8 0.271 

RD Nm 

S22 

ANG 

-59.2 

-31.1 

32.6 

50.2 

37.3 

23.3 

12.0 

BG2011SM 
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• ~Ji!il)JJliJl1J~*7·a "/ ?~ 
SH7 :I- -9 

PG,NF 

NOISE 

SOURCE 

NETWORK ANALYZER 

OUT 

NF METER 

BIAS T 

VGS 

$&U, ~~-~M~Z~M~~-~~~~. nm•~u 

~tl'.mi.\Hf i'F~tf c =b +-$3-~~M* ~ rr -:i Z < tc ~ 1, 'o 
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BU8307CS/BU8307CF 

BU8307CS 
BU8307CF 

-~i!il\!ffll~Jfl.A/ f'--/1f1'77 
Pulse/Tone Dialer for Telephone Set 

BU8307CS/BU8307CF (;J:, HJf,7, ~i17'7, 1-- -/ :$1'1 

7'70)fiijjf~J.\fjg'[ 17·;;7°t:;J;;c&;, HJf,7,-+l---/O))Jt 

.g. /)' 17' ;i,s J: 7.f 32 mo:i 1J /)' 17' ;i, tfi'iitm ~~~!~if.I 

LSI 1"9 o 

The BU8307CS/BU8307CF are telephoneset LSI integ" 
rating the pulse dialer and tone dialer functions into a 
chip, enabling pulse -+ tone mixed dialing and 32 digit 
redialing. 

·~:Bi: 
1) H;f,7,/j'17'7C: 1---//)'17'70)~/jg'[:fi'L,, /~Jf, 

7--+l---/§17'7.-@1§17'~Wi'iJ•-r~~o 

2)~~~ff-~lf~<@•~~l:'~-~~9~~C:lfl:' 

~ ~ 0 HJf, 7-, 1-- - / C: t (,:: 2.5~5.5V H~~iEo 
3) 32 ;fjjO) I) § 17' )f, j. -'E; I) '[ pq~ I_, l ~ \ ~ 0 

(51~) 1---:..--=E- 1<aift:tt-=E- i-·~ctio:>t.:iJ0(:;1.-=E:1J 

i1ffi~ffl9~~&;;1.-'E;~O)~*:ff~ffi·~~ffiC: 

~I) ;J;; 90) l:' .::')1~ ( f_:· ~ ~ 'o 

4) B *· 7' ;I. 1) fl, t;-j- /)', 1::¥ 1) A, tt§I, i>'i~, 

~-7-1--7~7', &§!mffi~M~9~o 

5) DTMF t±l /J 1/-"'Jf,O) Voo ~:ff·iit.l~·~ ~ 'o 

6) DTMF t±l/Jf.!il)Ji@o:>~f.!i.11.iiilfi:ffj;-~~'o 

+1.lllJ~* +o.15%, -1llm* -0.08%o 

•Features 

1) Having pulse dialler and tone dialler functions, it is 
possible to dial in the mixture of pulse -+ tone. 

2) Operation voltage range is so wide as the LSI is 
operable directly by line current. Voltage range 
guaranteed for pulse and tone dialing is 2.5 - 5.5V. 

3) Built in 32-digit redialing memory. 
(Note) In tone mode, a digit in the memory is used 
to store the mode, so be careful that the maximum 
effective number of digits of the memory becomes 
31. 

4) The LSI comply with standard specifications in 
Japan, U.S.A., Canada, U.K, Korea, Taiwan, Au­
stralia. 

5) There is no Voo dependance of DTMF output level. 
6) Small deviation of frequency dividing for DTMF out­

put frequency. Maximum in the + side : + 0.15%, 
maximum in the side : -0.08% 

• 91-Jf~-1"5~~/Dimensions(Unit : mm) 

BU8307CS 
19.4±0.3 

BU8307CF 
15.0±0.3 0.2±0.1 
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•Applications 

Telephoneset, cordless telephoneset 
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• ~Mfi::k~*1t/Absolute Maximum Ratings {Ta=25°C) 

Parameter Symbol Limit 

~ibi!~I± Voo 7.0 
-
.A.:tJ~I± V1N Vss-0.3-Voo+o.3* 1 

t±l:tJ~I± 1 Voun Vss-0.3-Voo+o.3* 2 

t±l:tJ~I± 2 VouT2 Vss-0.3-7.0* 3 

~~m~ J BU8307CS 600* 4 

pd 
BU8307CF 550* 5 

tb1'Filii\IUUll Topr -10-+60 

flf.l'.f )lii\Ji~Jjf] Tstg -55-+125 

*1 ROW1-ROW4, COL1-COL4, HS, MODEIN, OSCIN, 

67%/60%, LH/SH JiiH'l:iOOFJl 

* 2 OSCO UT, KEYTONE, DTMF ;!i/iH·l:iOOFJl 

*3 MODEOIJT. MFMllTF. nPMUTE, DPiilii'fl:>OOm 

*4 Ta=2s·ci:1..tz.·fll!ffl9.Q~.g-1;1:, 1·c 1:-:J~ 6mW ~i~L:.Q. 

*5 Ta=2s·c ~:l..t1'f!effl9.Q~.g-1;1:, 1·c 1:-:J~ 5.5mW HJ<.L:.Q. 

• :lt~l!Jfg\H~/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. 

~jjj!~J±: Voo 2.5 3.0 

~:lmf.!iJ)JJl~ lose - 3.579545 

~:lmJi!iliiJl~iiiii:ii Afosc -1.0 -

"' - .A. :tJail'rai tKD 40 -

"'-~Ml:Pi\'rai tKu 5 -

*1 3t!J1''f-(7)fDJ!111{7·;1~, jgJt, ~IH!'f!Jt~h:l'9. 
~*1111:-:J''c lii00fll!m1: t,;: .Q3t!J1'-T--" -n 1:sr.,, ,.g-n-tt < tc_ ~ ''· 

* 2 ~ - .AtJllM'Ft 9 .Qlli¥1i, ~iii 40ms Ii~ -.A.ti(.,""(< to~''• 
*3 ~-lllllili:l\\H'Ft9.QP;¥1i, 1Hl: 5ms li~-lllllili:t {.,""(<to~''· 

Max. 

5.5 

-

+1.0 

-

-
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Unit 

v 
v 
v 
v 

mW 

·c 
·c 

Unit Conditions Test Circuit 

v -

MHz Fig. 8 

% * 1 -

ms *2 Fig. 8 

ms * 3 Fig. 8 



BU8307CS/BU8307CF 

• 'tl~tr-.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Voo=3.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

iJJ1t';li;iM 1 loop - 0.27 0.5 mA l±:l1J~~fili mi.-:A 

iilft';fi;)M 2 loor - 0.66 1.0 mA l±l1J 20kQ~filj t--/ 

j. 'f IJ flf<}if';fi;)M IMR - O.Q1 0.5 µA 

j. 'E IJ 1!Mi\'';li;l.1: VMR 1.0 - - v 
.A.;IJ';!i;l.1: "H" V1H 0.9Voo - Voo v Voo=2.5-5.5V * 1 

.A.1J';fi;l.1: "L" V1L Vss - 0.1Voo v Voo=2.5-5.5V * 1 

.A.1J';fi;)M "H" l1H - - 0.05 µA Voo=5.5V * 2 

]\.1J';fi:)M "L" l1L - - 0.05 µA Voo=5.5V * 2 Fig. 7 

'1'--/JL-7' ., 71!.tm RKu - 48 - kO ROW1-ROW4 m.:r COL1-COL4 

I 
'1'--/JL-'.i".7:--t!fm RKo - 5.8 - kO ROW1-ROW4 m.:r -- --

COL1-COL4 

KEYTONE '//7~5Jil. IKTL 250 - - µA Voo=2.5V 
Vo=0.3V 

KEYTONE '..I -:A ';fi;)M IKTH -250 - - µA Voo=2.5V 
Vo=2.2V 

l±l1J '// 7';fi;5Jil. las 250 - - µA Voo=2.5V 
Vo=0.3V * 3 

---
l±:i1J IJ -7~5Jif. IQLKG - - 0.05 µA Voo=5.5V * 3 

* 1 ROW1 -ROW4, COL 1-COL4, HS, MOOEIN, OSCIN, 67%160%, LH/SH ililil-T,:ii\!i!!l 

* 2 HS, MOOEIN, 67%160%, LH/SH ililil-T,:ii\!i!!l 

*3 MOOEOUT, MFMUTE, OPMUTE, OP'11ii'H:ii\!i!!l 
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BU8307CS/BU8307CF 

• !l~tf..J~tt AC/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Voo=3.0V) 

Parameter Symbol Min. Typ. 

~~~~ll~tr.i tos - 0.8 

'\'--71~".7/.AP;JFa'l tos - 30 

:±11J1\Jv.7. v- t-- 1 PR1 - 9.9 

:±l:h/\Jv.7.v- t-- 2 PR2 - 19.9 

1\Jv.7. :7'v-? .lt 1 BR1 - 66.7 

/\Jt-.A:iv-?.1:1::2 BR2 - 60 

1' /9-7'1 ::;·91i,;t<- liDP1H - 838 
A' 1H 

1' /9-71" ::;·911.-;t<- llDP1L - 845 
;;( 1L 

1' /9-71 ::;·91i,;t<- llDP2H - 469 
A' 2H 

1'/9-71:/9Jv;t<- l1DP2L - 473 
A' 2L 

1-- -/:±l:hlli\'Fa'l IMF - 101 

~-;,u( /j-f1 )jJvf,-;:l.' liDPM - 101 

1-- -/:±l:h-$1-~~:ii IL>tl - -

ROW1JlJJ 1---/:±l:h~EE VoR 144 178 

COL1J!IJ 1---/:±l:h~EE Voe 198 243 

~~:f 1J I /7 7' :/.A PEHB 2.0 2.7 

l---/:±l:h~$ DIS - 5.0 

>F-.7.'P\lFa'l IPA - 3.6 

7 ·:; '\'-;,. ?Pi¥Fa'l 1 lHK1 - 607 

7 ·:; '\'-;,. ?Pi¥Fa'l 2 lHK2 - 84 

7·:;'\'-/?;f<-.A'Pi¥Fa'l 1 lHKPA1 - 1.0 

7 ·:; '\'-/ 1f;f<-.A""Pi¥Fai 2 lHKPA2 - 406 

~1- ~::t-1~-7.,/Jl\lFa'l IMO - 1.7 

:::t ;,. 7 ·:; ? llil'Fa'l toH 1 -

'\'--ff~~~)Jt~ fKT - 1193 

'\'--ff~~:±l:hP<JFa'l IKT - 34 

:f 1) ;f< - A'P\lFa'l 1 H IPP1H - 334 

:f 1J ;f<-.A'P;¥Fa'l 1L tpp1L - 340 

:t 1J ;f< - .A"P\lFa'l 2H lPP2H - 168 

:f 1) ;f<- .7.'P;JFa'l 2L IPP2L - 171 

1-- - / :f 1J ;f< - .A""PiJFa'l IPPM - 256 

*1 11: COL1 illi'H= "L" v-"Jv>;'.-9-;t ZtJ•G, COL2ilifiH·IJ'""L" v-"M:IJ: 

g ;!: ""{'O)Pi\'r.9. 
b:O~OITT~TO)tlln••~~~<~89~~~/1'~~~/~~~ 

!'llllllllTgPi\'tJ•G, COL2~TIJ'""L" v/\"Jvt:IJ:g;j;""{'O)Pi\'r.ll. 

Max. Unit Conditions Test Circuit 

2.0 ms tos=t1 -12 * 1 

- ms 

- pps MODEIN=Z (OPEN) 

- pps MODEIN=H 

- % 67%/60%=H 

- % 67%/60%=L 

- ms MODEIN=Z (10pps) 
67%/60%=H 

- ms MODEIN=Z (10pps) 
67%/60%=L 

- ms MODEIN=H (20pps) 
67%/60%=H 

- ms MODEIN=H (20pps) 
67%/60%=L 

- ms *2 

- ms *2 Fig. 8 

0.15 % 

216 mVp_p 

295 mVp_p 

3.5 dB 

10.0 % 

- sec 

- ms LH/SH=H 

- ms LH/SH=L 

- sec LH/SH=H 

- ms LH/SH=L 

- ms 

- ms *3 

- Hz 

- ms 

- ms MODEIN=Z (10pps) 
67%/60%=H 

- ms MODEIN=Z (10pps) 
67%/60%=L 

- ms MODEIN=H (20pps) 
67%/60%=H 

- ms MODEIN=H (20pps) 
67%/60%=L 

- ms MODEIN=L (TONE) 

+· t, 

:I 1: t, 

* 2 / -? 11.-511"7' 11.-Pi\''1'-jljlT<fllili'i: t, -r: ~ -;.,wn ~ n;l:T. tote t, ~ -/tl:lnPi\'r.i. s~V'1" ;.,9-:r'1v-111i..;J<-A'Pi\'l!.91;t~if!:101ms t;t!!fli\: t, *T. 

'J 511" 7' Mi\'t;t ~ -;.,t1:1nPi\'r.i. 1" ;.,11-71v-111i..>f---A'Pi\'r.9;1t 101ms t:li!llt~n*T· 

*3 ;f /7 •J ?~1'HTgPi\'l;t, HS~T!'~ff!; 1ms j;t "H" v-"lvt:*l!l!f t,z <to~''· 
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• 'iE~f(.J~tillll*!/Electrical Characteristic Curves 

~ 
~ 8001---t---t-----ll----l--+--+---1 

r 6001---t---t-----11-----1--+--+---1 

~ ! y 
6 4001---t---t-----ll----li.L'.:_,,,_-+--+---1 

~ y 
rr 2001---t----t---l-----l--+---t----1 
w 
fl 
0 

o'---'---'----'--+-_,_-~-~ 
0 2 3 4 5 6 7 

SUPPLY VOLTAGE : V DO (V) 

Fig.1 

.. 500r--r---.---,.---,---,.--...,.--~ 
:} 
5 
> 400t---t----l--+---t---+--+--~ 
w 
0 

~ ~ 3001---t----I--+---+--+--+--~ 
0 
> 
r 
::J 
fl 200t---t----l--+---+--+--+--~ 
r 
::J 
0 
w z g 100 

;;: 
0 
rr 

~ 10 

Cf) 9 
0 
. . 8 
z 
0 
i== 7 
rr 
0 
tii 6 
0 
r 5 
::J 

fl: 4 
::J 
0 3 
w 
5 2 
r 
;;: 1 
0 
rr 0 

0 

3 5 6 

SUPPLY VOLTAGE : V DO (V) 

I 

2 3 4 5 6 7 

SUPPLY VOLTAGE : V DD (V) 

naNm 

BU8307CS/BU8307CF 

~ 
~ 
J 800 v N 

r z 
w 
rr 
rr 
::J 
0 

0 z 
i== 
<( 
rr 
w 
fl 
0 

600,1---t---l-7-..f---l--+---+---l 

SUPPLY VOLT AGE : V DD (V) 

Fig.2 

"°;;: 500 
1 .. 

> .s 
} 400 

w 
0 
<( 

~ 300 
0 
> 

5 
fl 200 
r 
::J 
0 

w z 
g 
~ 
0 
0 

100 

0 
0 2 3 4 5 

SUPPLY VOLTAGE : V DO (V) 

6 7 

- 10~----.---,.---r---,-----

~ ll---t---1-----l--+--+-_j_ _ __J 
Cf) 9 

0 81----11---+--+-_j_-_j__-i--~ 
z 
~ 71---+----lt----l--+--+--L.---' 
rr 
g 5,t---t----lt----l---+---+--+----1 

B 5J __ J___J'-"::d::::::±:::::::t::__J_ _ _l 
r 
~ 41--t-----1--+--+--+-_j_ _ __J 
r 
::J 
0 31--t----\--+--+---1---L.---' 
w 
z 21--1-----l--+--+--+--l----1 g 
~ 

8 0 
~o--'--~2-~3---+4--.l-5--5L-___J7 

SUPPLY VOLTAGE: V00 (V) 

67 

I 



68 

...n 
Row1:-0-

--
~ COL4 ~ _,., 

-0 --

..n 
~ ROW2 COL3 

'-f-Q.. 
ROW3 COL2 ~ 

4... --
ROW4 COLI ~ 

...n 

,--g_ 
-<> HS DP 

~ 67%/60% 
--

~· ~ DPMUTE 

rl MODEOUT MFMuTE 
1--M- DTMF 

t-OaopF 
MODEIN 

_JL OSCIN LH/SH 
CSA3.5 iaMG~ 3~tB~ 

_!!""!:".' OSCOUT KEYT ONE 
;--; 

~ t---1 H V00 v,,, 1---i 
~ 

F+H1 l ~100 j.uF 

f 
Fig.7 DC ~ttilU:lE:liU! 

HS DP 

67%/00% llPMUTE 

MODEOUT MFMJTE 

MODEIN DTMF 

OSCIN LH/SH 

BU8307CS/BU8307CF 

1 2 3 P, 

4 5 6 T 

7 8 9 R 

* 0 # H 

~ 
~ 

-L 
;> 9 -?l A 

~ 3 -f 

10K 

.._,.,~-+-+--O DP 

"--r.,.,,---t--t---o DPMUTE 

'""""=--+-+--<> MFMUTE 

OSCOUT Km ONE 1------+--+--o KEYTONE 
30PP 

v .. v,. 

+ 
100µF 

Fig.8 AC ~ttilll :iEl§I itr 

RDHrn 



• llJ1'Ffill.IJF.I 
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* 0 jj: ROW4 ROW4 *· 0 jj: H 

BU8307CS/BU8307CF 
t!il~~iBiWi (Hz) 

~iBiWi (Hz) ~iBiWiijjijf! (%) 

697 696.41 -0.08 

770 769.79 -0.03 
flfll'f 

852 852.27 +0.03 

941 941.99 +0.10 

1209 1209.31 +0.03 

~ff 1336 1335.65 -0.03 

1477 1479.15 +0.15 
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9 ~;::. C: tJfZ ~ ;t: 9 o 'J ?' 17' Jt-t±J:h i:p i;1: :!f- J..t.J t;t'Jf. Lt 

Ntt 6 n ;t: it Iva 1J ?' 17' Jv~7f~Z db nti'~j(jj:!f- t;t'§f. 
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.)( T IJ (j: 32 #1 f ~ I., n' 1 9 o 
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'J ?'17"Jt-.)(-'E'n::::i;1:, 1tJt-:A-'E- FZi;tCQJ-[]], !ell, ITl, 
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HJvA'E- FtJ1 6 !---/'£:- i<"-0)-l:JJ;f'l;ltJ'', '1"77·;1? 

f~, '--@O)J:i.i'iJli~c·9o '£:- FtJJ:f'l::tlliffi-T-fl'\'JvA 

(MODEIN=H:!:t.:,iZ) ,;::~~:lE:L,, [I] (;l:tdi~) ~­

fAti9~~t~~?Tl---/'E-F-"tJJ:f'l;l~~ilbO)ffl 

$H :I- 'E iJ Ci=~ itvlf ;I: 9 o 

HJvA'E-1''1'51'1J7Jvi~.J%)!t±:li:j:i';::ITJ (;l:t.:li~) ~­

Ati9:Q t, ITl (;l:t.:'i~) ~-Atil-:.lill:i0)5f'1J"Jvf~-!% 

f)!t±:IM, 3~8~0)*-XW§~-A~n, ~M0)5f'1 

J"Jvi~-1%,i t--/'E-1''1')!t±:l~n-;1:9o ~O)~~~~­

'i DTMFi~.J%t l,T)!t±:l~n-;1:9o 

;1: t.:, t- - >'E- F-"tJJtl;t ~ t.: ilb0)·~$~'i IJ 51· 1 J7 Jv :1-

'E IJ c•~~*n:Q t.:ilb, iJ 51·1J7 Jva;'f,:ti~~51'17 Jv 

IJ''i'i]"ljgt'9o ~O)~, MODEIN!liffi-T-,icO)f:i'Lfi:';::~?T 

t~-AtiaH:liil L;'E- l''tJ""~~:lE:~ n-;1:9o 

(5) 7·y~/1' 

t[8] 

77~/?~~fL,;1:9o~~-7M, M0T77~/? 

*-Xf §~-A L,;1:9 0 [8]~-tqJT tliiJa;'f,:51'1 J7Jv)! 

BU8307CS/BU8307CF 

t±Ji:j:lt'~n,iii!i:-ts ';::? 1 J7 Jt.-)!t±:I f i:p11:. r.,, 7 ·;1 ~ :..-?~ 

~f~~L,*9o 77~/?~~~. LH~Hlliffi-T-~~? 

Z 607ms, 84ms IJ''i~H~ t' ~ ;!': 9 o [8] ~ -!ql"'f 'i, :t 7 7 

7?-:t/77? (77~/?~~)-:t777?*-X 

(77~/?*-X~~)-:t777?0)~~t·~~1J 

IJ;l:q 0 

[8]~ -~Ta;'fO) IC pqflmim 

CDAti'E- F~;i;;i~';1: 1Ji2·;1 t-~nri'Jt.-A'E- t.:'t'~-ts~im 

t1JIJ;l:9o 

f.:t~ [., MODEIN=LO)a;'f'j: t--/'E- l''t r.,n/g~~n 

;1:9o 

®71 t-* 1:..-:;z,;1: 1J i2 ·;1 t- ~ n 1J 51· 17 Jt.-i'iJli~tJ~*im': 

1JIJ ;1:9o 

@[8]~ -tqJ"'ff~ t JIM L, Z 1fa0) ~ -~T tJ"'i'iJli~t' 9 o 

77~/?~:l-'E~~~-S~*n*tt~o 

77~/?~~i:p~[8]~-0)hAtif~0#06n;l:tt~o 

[8]~-t•<1f•O)~-Ati~JIML,T~i'iJ~n;l:9o 
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Jj!j El "'-ll'k1'F 
.I - 7 )(; 'J.' 1 7 )(; (1) t wwww 
MODEIN=H 
./-7 )(;'j.'17J(; (2) twwww 
MODEIN=Z 
.I -7 )(;'j.'17 )(; (3) t wwww 
MODEIN=L 

7'7i:?:;!.;f--:;!." t wEPJwww 

;t; - :;z."<7) ii cp Mil* t wEPJwww i 

t []].A.IEfl 

IJ 'J.' 1 7 )(; ( 1) t wwww j 
t []] 

IJ ?f17J(; (2) t [ui]&J ... [g3[fil j 

t []] 

IJ 'j" 17 )v't,t.Li:. ( 1) t wwwwLO.[]JillJ 1 

t []] 
IJ ?( 17 J(;'t,t.Li:. (2) t wwww j 

t []J.6.[]]ill] j 

t []] 
[!]"'-i:J:~ twwwww! 
'£- Ft;IJ~;t 

(MODEIN=HorZ) t []] 

7·y"'/'i f[BJ 

A: ;F-.A";i/;ffcpt:{ji*IC'f-'°jlJl"fq{io 

;:, : 7tfiA-J..1JOJl!t!Jl$7lii, lii*IC'f- Hlfll'9 {Jo 

3X4 (2ot7) :f--H·;; i-·i:J:.Qf*itm 

Jj!j§ '\'-Jj!j§ 

IJ 'J.'17 )(; t wwww j 
(MODEIN=HorZ) t 00 
l~H-J..1:Ji:J: ~ t [j][g]IEJOOIEJ 
'£- [''t;IJ~;t 

(MODEIN=HorZ) t 00 

?1'17M:!:l1J 

-1 2 3 4, 
HJ(;:;!. 20pps 
,1234, 
HJ(;:;!. 10pps 

~ 
DTMF 

.Q____!,2 3 
3.6S 

,Q___!,2 3 
3.6S 

,Q___!,2 3 
;;;:3.6S 
t 
EPJc·iicpMll* 
1 2 3 4 
1 2 3 4 

1 2 3 ... 2 3 

l!!\ifj1:J 

1234 t []][]]tl!IT 
l!!\ifj1:J 
1234 
1234 t 

[]JillJ~T 
l!!\ifj1:J 

1 2 3 4 
~~______, 

It)(;;<:. 3.6S DTMF 
L__,2~3______,4 
It)(;;<:. 3.6S DTMF 

7 ., "':,, 71M'F 

?I' 17 J(;ifj1:J 

1 2 3 4 
1 2 3 4 

1~L_Jt ____ J 
/~)(;;;<:, 3.6S DTMF 
L__,~ ____ jt_ __ _J 
It)(;:;!. 3.6S DTMF 
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t::t77·;;7 

i::t:..-7·;;7 

IJ 'J.' 17 )(; )< '£ IJ pq:g 

wwww 
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wEPJwww 

wEPJwww 

[Q]EPJ www 

wwww 
wwww 
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DODD 
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DODD 
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wwwww 
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IJ ?( 17 )(; )< '£ IJ pq:g 
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HS 

MODEINl----------------------H0 ,z 

'F-:tin 

OSCO UT 

KEYTONE~--+:=:!IWC:.._llllL-__JIJllL_JllllL __________ _ 

DP 

DTMFl----+--1-+-l-----l...j.1----------------L 

DPMUTE 
MFMUTEl------+-1-+H----441----1-------1------H 

MODE OUT H 
\PA 

HS 

BREAK 
MAKE 

MODEINI---------------------- L 

'F-:lljlT 

OSCO UT 

KEYTONE t---------------------- l 
DP H 

DTMF 1-----....J1[_j] 1 

DPMUTE>------1==-~1 -,'-==-"'---------------":;....-H 
MFMUTE 

MODEOUT I I I II '---'--'--'---"--------------
~ M ~~ 

l------------------------H0,z 

BRAKE 

MAKE '------'I'"'-'----
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HS 

MODEINi----------------------Ho,Z 

'f-JH 

OSCO UT 

KEYTONE!----WIL..----....IWll'--....llWl--------­

DP 

DTMFi------------i--+-----+------L 
DPMUTE·f------.....__ __ _, 

MFMU-fEt---------~ H 

------~ MODEOUTi-----------i--+-----+------H 

(1) ROW1-ROW4, COL1-COL4 

:t-*'- F.A.:1J:Vf/H·C'9 o 

3X4 (2of7) ~!~-'t-J{,y F, 4X4 (J)-'t-H,;1 F1Jft~*1G 

l:' ~ ;J: 9 o :t - .A :1J 1J'~5/}J C:: t.i: .Qt.: i1J i: t;t, ¥-(]) ROW 

.A.:1JC::¥-(J)COL.A.:1Jf~3-l-9.Q&, ¥-(])ROW 

s d:: U COL .A.t.J f ll'ilPift: "L" v-":'Jvt: l., i 9 o -'t-(J)f£ 

B1~11'iJffif:IEJll.,(j:R5/JJC'9o 1--/'f- l''C'~/~j'J[,!--/ 

i§-15-f~~~-t!t.:~'~-;§'i-(;t, ROW1-ROW4 C:: COL1-
~- -~ ~ 

COL3 (])? I- 1) 'Y 'J .A i*Jl'll'iJ-(J) ROW if.: (j: COL _t <'.' 

f£B(])-'t-f:IEJlT9.Q~C::~d::~~~C::fJ:~i9oM/1J~ 

~(J)-'t-f:IEJlTt.,~~-;§';-~R~C'9o 

(2) HS 

7'Y'7.A1 'YT A1JYiM-TC'9 o 

"L" v/'\'J[,C';1-77'Y'J, "H" v-":'Jvl:'::1-/7'Y'J (:fJ:IJ 

i 9 o :$1' 17' ;i,f§-15-*:±laif (;t ::t 7 7 'Y ? e: t.,, ;< -t 1J 1);ilti\' 

ffi\'o(;J:;t/7,;1?C:: L,i9o 

(3) 67%/60% 

:$1'17'JvJ{Jv.A 7'v-? J:l::W~*-YiM-Tl'9 o "L" v-"''Jvl:' 

60%, "H" v-"''Jvl' 67% C:: tJ: iJ i 9 a 

(4) MODEOUT 

-t- l''~;!;':!W(J):±l :1JM-Tl:'9 o 

:±lt.J-t- FfJ''J{J[,.A(J)ffif"Z" v-":'Jv(:;/J:IJ ;!:9 0 :±lt.J-t­

FfJ' t- -/(J)Pif "L" [/-":')[, C:: fJ: I) i 9 0 ::t / 7 'Y ?Pif "Z" 

v-":'J[,(: t.i: I) i9o Nch ::1--7"/ Fv1 /:±l:1Jl'9o 

(5) MODEIN 

-t - l''W~ *- (]) t.: i1J (J)YiM-T C' 9 o 

"L" v-"''JL-l:' 1--/-t- F, "Z" v-":'JvC'HJv.A-t- F 

10pps, "H" v-":'J[,C'HJ[,,A -t- F 20pps C:: t.i: I)* 9 0 t.: 

t..: t.,, ITH-.A.t.J Gt.:~-;§';-(j: "H" i f.:(;l: "Z" v-":')vC't 

1--/'f- i''(;:f.j:IJ;J:9 0 

~(J)YiM-T,:::tff#Lffi' t., z "H" v-"'JL-t t., < ';t "L" v-"'JL-f 

"9-*-.Q~-;§';-(;tfff#L1~f 10kOJ.-:ffC:: GT< t..:~~'o 

(6) OSCIN, OSCOUT 

l*lflB~:/i~(J).A.:±l:1JYiM-Tl'9 o 

OSCIN C:: OSCO UT (J)f'ai (;::7.J<&~:/i-T it.: t;t iz 7 ~ 'Y 'J 

~ti -T ( CSA3,58MGU300AB i f.: (;t CST3.58MGWU 

300AB) ft~;WCL,i9o CSA3.58MGU300AB ft~*1C9.Q 

~-;§';-t;t OSCJN, OSCOUT fJ> G -t :ti-t':ti VSS f'ai(:, CH 

5117' 30PF (]) ::i /'r'/-if ft~*lC L, i 9 o 

(7) KEYTONE 

:t-BM5f:±l:1J9.QM-Tl"9oCMOS:±l:1JC'9o 

::t 7 7 'Y 'J Pif, J{Jv .A -t- Fl'.' (;t~T (J)~5t}J:t-t!flT(:X<j­

t., z, ;J:t.: 1--/-t- Fl't;t!Ell, llil, [B](J)~~:t-t!flT(: 

X<J-t.,T~~~(J)885f:±l:1JGi9o 

:±l :1J ~ illlB fKr= 1193Hz, :±l :1J Pif f'ai tKr= 34ms, R :±l :1J 

Pif(j: "L" v-""Jvi::tJ: I) ;!:9 0 

(8) LH/SH 

7 'Y :t >7.Piff'.!l f W~*-.QM-T-1"9 o "L" v«JvC' 84ms, 

"H" '-'-"'J[, l:' 607ms C:: fJ: IJ i 9 o 

(9) DTMF 

1--/-t- Fail, -'t-(J)f!flTl:MJitGt.: DTMFi§-15-f:±l 

:1J [., i 9 0 DTMF f§-l5-*:±laif.J.-.:.15'H;t, "L" v-":'J[, C:: fJ: I) i 

9o CMOS:±l:1Jl'9o ~(J)~-TtJ1 S VSSF'ai(:2QkO(J)tff 

titft~*lC [., i 9 0 

(10) MFMUTE 

DTMF f§-15-*:±laif "L" vA:')(, C:: fJ: I) i 9 0 R:±lt.Jaif, s 

d::U;f / 7 'Y ?Pif "Z" v-"'J(, C:: fJ: I)* 9 0 Nch ::t-7'/ 

l''v1 /:±lJJl:'9o 

(11) DPMUTE 

:$1'17'JL-HJL-.A*:±laif, sd::tf7,;1:t:.-~i'~fi'aif, "L" v 
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1'{J(.,(:1JIJ;l:9 0 1--/-t- Fail, 1!!Ul:l/JPil, sJ:V:;t/ 

7 "J? ai}(j: "Z" v/'\'J(., c 1J fJ ;!: 9 o Nch ;t-7'/ I" v 1 

/:±l/Jt'"to 

(12) DP 

0 OOL4 

OOL3 

OOL2 

OOL1 

DP 

DPMUTE 

MFMUTE 

DTMF 

LH/SH 

OSOOUT KEYTONE 

Vss 

Fig.11 (a) BU8307CS (SDIP22pin) !:::0 /i!!cii'CT11 

0 

Fig.11 (b) BU8307CF (SOP24pin) l::'/llcii'CT11 

BU8307CS/BU8307CF 

/\'J(.,A"'E- Fail, ~-(J)¥Jll'i:M!itld.::$f1J7J(.,/\'Jr,A~ 

:±l/JL,;1:9o ;<1?Pil"Z" v/'\'J(.,, :7'v1?Pil"L" v/'\'J(., 

cf.ti) ;1:9 0 :$f1J7J(.,HJ(.,A:±l/JPiJJ..:t;>Hi "Z" v/'\'J(.,c 1J 

IJ ;1:9 o Nch ;t-7'/ f"v1 /:±l/Jt-'9 o 

ROW 

COL 

HS 

67%/60% 
LH/SH 

MODE IN 

H 
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Fig.13 ~:lm!Elllft 

MFMUTE 
MODEOUT 

DPMUTE 

BU8307CS/BU8307CF 

D 

"~f 
D 

Fig.14 DTMF :±J::IJ!Ellf~ 

H z L A.::l:Jlf~:<\ :±J::IJYffil'r :±J ::l:Jjf~:<\ 

HS ;;j-/7·;i? * 1 ;;l-77·;i? CMOS MODEOUT N MOS ;;l--7°/ i<v1 / 
·-

67%160% HJv:A 7'v-? J:t 67% * 1 1tJv:A 7'v-? J:t 60% CMOS KEYTONE CMOS 

MODE IN 1tJvk'E- ~· 20pps HJvkE- F 10pps f.->'E-F CMOS DTMF CMOS 

LH/SH 7 ·;i ~ :-- ·'.ifl;J'or.i 607ms * 1 7 ·;i ~ :-- ·'.ia;J'or.i 84ms CMOS MFMUTE N MOS ;;j--7°/ Fv1 / 
7 ·y ~ :-- "f *' - :A'fl'1'or.i 7 ·;i ~ :-- ? >l'- :A··a'1'or.i 
1.0sec 406ms DPMUTE N MOS;;l--7°/ Fv1/ 

DP N MOS;;l--7"/ Fv1/ 

---j r--MIN: 40ms 
v •• 

ROW z L z 
Vss 

v •• 
COL z L z 

Vss 

Fig.16 ~McV~?1/~-7i-:A~M 
+ 

100µF 1Mfl ;J-77·17 

• 'fj!ffl..tO))i:1' 
Vss 

-~~A~, ·~O)~~..t#~~~~J:~ZIC~$0)~ 

t "J I- @R~t.f.iE'.% (;::§l!Jf'F ~ tJ: ~'.: C:: tf <V; ?> f::: l1J HS YIM-Ti: 

~T~~9J:jtJ:@Mf#~9?>Z.ci~•l1J~*9• 

(CPU i!ilJffl]f;j: c' (;:: J: ~J ·;~~Affif HS YIM.Yi:-.§_ H t,-.A( 

Ji.- i~;t ?>!~'2J(: 'j:~~1''9 0) 

*••m•~:<1:~~ij••~~~~ffij~••~~~w~~~• 

~';U~c!EIJl~~ CR~flil:lE:~H*~ < <'::~~? ';:: Vr< tct5~ 1 o 

RD Nm 75 

• ~iii 
~ 

I 
H 
)(, 

:A 
f. 
I 

::.,,. 
'ff 
1 
7' 
7 



BU8307CS/BU8307CF 

• Riffl [§11M;'f91J/ Application Example 

04 

03 

02 

01 

0328 
22 

0327 
2 21 

Cm 0326 

3 20 
0324 0325 

4 19 DP' 
ON HOOK 0 

s400B 5 18 
OFF HOOK RJs4 
67% S302 

6 17 
60% 

DP MUTE 
0 

MFMUTE 
0 

7 16 

8301 
R392 

8 15 
8303 

9 14 

10 13 

11 12 
R3os 

ZD301 

~ -A.tJm-T (ROW1-ROW4, COL1-COL4) r-.(f)/ 1 ;;(, ~)Bi(f))~}..~tlr~im I: fJ: ·M~lr~·(: (;!:, ~ -A.tJm-T I: GND rair-. 470pft.!E 

)i(f):::i /7'/-lt (C321-C32s) ~ }dt ·n<J-~ V"l < t!. 2; L'o 

Fig.17 
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llBJli*% "' :g rui:g * t::. t.:t1±t~ llBa'1 <l) ~ll,a}l aa 

C301 ~fll!l:::J/7/-tt 100 µ F 6.3V ~)W,J\'1 Jt";J.. :::J /-T/-ttl'9 0 

C302 iz7"·:;'7:::J/7/-tt 30pF 
3E~-'f(J)~foj'.@:§il'9 o (CH :$11 /) 

C303 iz7" ·:;'J:::J/-T/-tt 30pF 

C311 71 Jvb:::i/-T/-tt 15nF DTMF tJ:l/:J(J).fill'f,\filiiHJ -H7- 71 JL-:$1 H1i!P.lt9 .Q t;:.N;(J)'.g.T9 o 

C312 71Jvb:::i/-T/-tt 33nF 

C321~C32s iz7"·:;'J:::J/7'/-tt 470pF ~-.AtJYi/i-'fA.(J).11 7,'", ~i1UU Hn <"' t::. N; (J)'.g_. T 9 o 

R304 :.IJ-;f,;.,tftm 10kQ 1/BW S301 t:::, =i -71 /'/ :$11/(J)7-1 ·:;7 f Jll1,'t;:.~.g-, 7-1·;17f7-
71 f:' c" -ti" .Q J.icp l'' VDD-GND Fait.if:, =i - I- 9 .Qt::. N; ';::.to Z. .Q ~;w, 
~EE VDD (J)i!iT Hn!l:.9 .Q t;:.N;(J)1ftml'9 0 

- ---- , ---- ------

R305 :h-* ;.,1att 100kQ 1/BW ~ -m~.g.(J)tJ:ltJ v/\'Jv f ;i~9 .Qt::. N;O)T ·:; 7 .:j:.- :$1 H1i!P.lt [., H, 
I 

R307 :h-# ;.,1att 100kQ 1/BW 
.Q tM.it T 9 o 

R3os :h-*·;.,tftm 5100 1/BW ~mt%1J~R.lll1ftm l' 9 o 

R311 :h-*·;.,tftm 5.1kQ 1/BW DTMF :±l /:J(J).fil$ff!llECl -1q 7 1 Jv :$1 H1i!P.Jt9 .Qt::. N;(J)tftt.it 1'9 o 
-

R312 :h-# ;.,tftm 5.1kQ 1/BW 

R313 :.IJ-;f,/tftm 5.1kQ 1/BW DTMF tl:l tJ [.,/\,"Jv f *EE9 .Qt::. N)(J)tftm 1'9 0 

R391 :.1J-;f,/tftm 10kQ 1/8W NMOS::f-// Fv1/:±l/:J(J)/Jv7·:;/Jlltftml.'·9o i.!n, iBilfH 

R392 ;IJ - *' / tfttit 10kQ 1/8W 
:$1P;¥,;::(J)J;;1Z,~1'&> fJ, ~fle.lllP;¥';:: ';t~~ <':::,;cf J ;!: 9 o 

R393 n-;J'/tftm 10kQ 1/8W 

R394 n -#;.,tam 10kQ 1/BW 

ZD301 'Yi-T-$i1:;f- f:' 5.1V ~il*~fE;lnJl.~iill (MAX 5.5V) PLJ:,;::J:.~ 9 .Q (J) f ll1Jli:. [., ;\: 9 o 

X301 3E~.:r X' TAL or t7 2. ·:;1 ·)f 1y7(J)m!3E~Jll3E~-'f L'9 0 

3.579545MHz iz 7" ·:; 73E~-':ft.:t CSA3.58MGU300ABH't!ffl [., ;!: 9 o 

S11~S44 /·:;:,.i7-1·:;7 16pcs ~-#-F7-1771'9o :::J/5171-film~O~T(J)t(J)f.~JllT 

c" I, 'o 

S4oos I- ·'.iJL-7- 1" ·:; 7 1 m1c12t~r.'I- $i 177 IC';:: 7 ·:; 71'JUH-9-x .Q t::.N;(J):A 1·:;71'·9 o 

S301 l-~i'Jv7-1·:;7 1 §~le\ 2 t~,<#., $i1J7~~-Fffl~Jll7'1771'9o 
(20pps/1 Opps/DTM F) 

S302 7-71 F7-1·:;7 11Ellm3~,<#.. $i 1 T JvJtJv7- ::l'v-'7.l:tf~t.R9.Q7-1·:;71'9 o (67%/60%) 

S303 i-·'.iJv7-1 ·:;7 1 IEllm2~,<#.. 7 ·:; ~ / ~i"Pi¥Faii~f.R9.Q7-1·:;71'9 o (LH/SH) 
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BA6566/BA6566F 
BA6566FP 

BA6566/BA6566F/BA6566FP ,;t, I\/ F iz 'Y HU! i: 

~,~f.i:~2'1:.fllM":~9~ .A t:•-7;z.. ·:; t- '7-7IC1"9 o 

*•~~s~•~tm~1.,z@•~*W9~ttt~, @ 
*M's ~~~!i§~~Jj. i lll1 fJ w [, zm~ [,, ~~!~i IU1J 

1., ;1:9 o * t:::.@a~t:J: ~*~~!a'I~~1t~M''iEffic' 
;1:9 (AGC)o 

BA6566/BA6566F and BA6566FP are speech network 

IC having fundamental . functions required for talking 
with handset. 

·~:& 
1) ~8!:11T~'Y7 v / :h'J~'* ~ c \f;:_/1.>'.JE~~~J!:~JJ. 

1"5i"1f-~ ·:;?v:---1~', f:E~v:---1'i~fffil1J,:M!it 

("~ ~o 

2)*8, ~-~@•~~~J:~if1/~/t-C-~~ 
AGC 1J:r.\'.t:l*m [,Tc'~ f;:_/1.>, lmilUJHfrt:s ~ 11.>~~ 

f.f'g~o 

3) ~ l!] )J:!l~)J:!l)ft..A t: J: ~ ~~1'1= ti~' f.i: c 'o 
4) HSOPH·:;/r-:Ji1Jeffll.,TC'~f;:/1.>1i5!:AAffl$'\.f;tit t-

7 /:;-A )I tf/l'~o flE-:i T, DIP/~ 'Y Jr- :Jfiemaif t 
$'\.1;tit@l!l1tfj:!;lm1t1"~~ (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 trans­
mit and receive by means of circuit current. 
Therefore, any telephone standards are easily satis­
fied. 

3) No error operation due to RFI. 

4) Thanks to the HSOP package in use, the external 
transistor for power dissipating is not required. 
Therefore, the external circuit is operable commonly 
where the DIP package is used (BA6566FP). 

BA6566/BA6566F /6566FP 

.A.l::-7*'/ i'?-? 
Speech Network 

• *m-t~~/Dimensions (Unit : mm) 

BA6566 
22.9±0.3 

181716151413121110 

~:::::3:JJ! 
1 2 3 4 5 6 7 8 9 

~1~e"'!T~· D~ ~I~~ +1<'i ;;; n 
~ ~ o.5±0.1 o.3±01 

~ ~I I 2.54±0.3 I I I 
<'i 1 20.32±0.3 ~ 

BA6566FP 
0.3±0.1 

' I 

•JIH~ 

~il!.fl;& lf~il!~)l.fl~ 

•Applications 

Telephones, Equipments related to the telephone 
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BA6566 BA6566F 

Tl2 

tv1u AGC 

vcc RI vcc 

R01 RC R01 

• ~M:li:k:lE*tt/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

mno~EE VL 16.5 

ff:gm:<J<: BA6566 pd 1100* 1 

BA6566F 600* 2 

BA6566FP 1200* 3 

!lhf'Fi.llilffBlltl Topr -35-+60 

1!fff:).!1../tfBlltl Tstg -55-+125 

i~it~mt IL 125* 4 

*1 Ta=25°Cl'..lJ::C'{ll'fll9Q:\!.!-&>;'i, 1·c ':-:i~ 11mW lf~[.;Q. 

*2 Ta=25°Cl'..lJ::C'{~fflTQ:\!.!-&';li, 1"C 1:-:i~ 6mW lf~[.;Q. 

*3 Ta=25°Cl'..lJ::C'{~fflTQ:\!.!-&';li, 1"C 1:-:i~ 12mW lf)ljG[.;Q, 

Unit 

v 
mW 

·c 
·c 
mA 

90mmX50mmX1.6mm O);ii"7 7.I;;f-~ ~~:\iii;i:;il<;P;f, 71 /lijljl'>~-:.-': 

11;,,1.:tt1t0);:: 1:. 

*4 BA65660):\!.!-&';, Ta=50°Cl'..lJ::C'~fflTQt,l!-&';li, 1·c 1:-:i~ 1mA lf~[.;Q, 

BA6566FO)t,I!-&';, Ta=SO"Cl'..lJ::C'~fflTQt,l!-&';l;l, 1·c 1:-:i~ 1.4mA lf))Jt[.;Q, 

BA6566FPO)t,I!-&';, Ta=SO'Cl'..lJ::lf{~fflTQt,11-&';tJ:, 1"C 1:-:i~ 1mA lfj)Jt[.;Q, 

RDHIR 

BA6566/BA6566F/6566FP 

BA6566FP 

~ 
8! 
.mi 

MF I 
MO MU 7. 

1::· 
I 

VCC RI 'f-

* ·:; 
RC R01 RC t-

'7 
I 

R02 AT ? 
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BA6566/BA6566F/6566FP 

•il~fr.J~tt/Electrical Characteristics (Ta=25°C) 

Conditions Test Parameter Symbol Min. Typ. Max. Unit Circuit 
IL(mA) AGC Mute f=1kHz 

71/~J± (5) VL(5) - 2.0 - v 5 Fig.2 

71 /~!± (20) VL(20) 2.5 3.5 5.0 v 20 Fig.2 

71 /~!± (30) VL(30) 3.0 4.0 5.4 v 30 Fig.2 

71 /~)± (90) VL(90) 5.2 7.0 9.5 v 90 Fig.2 

Mute CJ - v-"'"Jv .A:tJ~J± V1L 0.1 0.18 0.25 v 20-90 Fig.2 

Mute CJ- v-"'"Jv .A:tJ~it l1L 25 35 45 µA 20-90 Fig.2 

*~ili7' 1;,. 1 (20-90) Gn(20-90) 37 41 44 dB 20-90 OFF OFF Vin=-50dBV Fig.3 

*~iliJf1;,. 1 (30-90) Gn(30-90) 38 41 44 dB 30-90 OFF OFF Vin=-50dBV Fig.3 

*~ili7'1;,. 2 (20) Gr2(20) 38 41 45 dB 20 ON OFF Vin=-50dBV Fig.3 

*~ilil/'1;,. 2 (30) GT2(30) 38 41 44 dB 30 ON OFF Vin=-50dBV Fig.3 

*~iliJf1;,. 2 (90) GT2(90) 34.5 37.5 40.5 dB 90 ON OFF Vin=-50dBV Fig.3 

*~U~~- Dr - -46 -20 dB 20-90 - OFF Vin=-50dBV Fig.3 

*~iii .11 .:;(vr.;"Ji.. Nr - -68 -55 dBV 20-90 - OFF BPF=400Hz Fig.3 

-30kHz 

~**~iii tl:l :tJ v r.;'j(, OT(20-90) -2 +3 - dBV 20-90 - OFF Dist=-20dB Fig.3 

(20-90) 

ill7'i!~i1itl:l1J v1'11- OT(30-90) 0 +3 - dBV 30-90 - OFF Dist=-20dB Fig.3 
(30-90) 

~~iliJf1;,. 1 (20-90) GR1(20-90) -13 -10 -7 dB 20-90 OFF OFF S1=1 Fig.4 

Vin=-20dBV 

~~iliJf1;,. 1 (20) GR1(20) -13 -10 -7 dB 20 ON OFF S1=1 Fig.4 

Vin=-20dBV 

~~iliJf1;,. 1 (30) GR1(30) -13 -10 -7 dB 30 ON OFF S1=1 Fig.4 

Vin=-20dBV 

~~ili7'1;,. 1 (90) GR1(90) -16.5 -13.5 -10.5 dB 90 ON OFF S1=1 Fig.4 

Vin=-20dBV 

~~u:~~.-1 DR1 - -46 -20 dB 20-90 - OFF S1=1 Fig.4 

Vin=-20dBV 

~~ili.11:;(vr.;"Ji..1 NR1 - -70 -60 dBV 20-90 - OFF BPF=400Hz Fig.4 

-30kHz 

~*~~ilitl:l:tJ v-"'"Jv 1 OR1(20-90) -15 -7 - dBV 20-90 - OFF Dist=-20dB Fig.4 
(20-90) 

~*~~ilitl:l:tJvr.;"Ji.. 1 OR1(30-90) -11 -7 - dBV 30-90 - OFF Dist=-20dB Fig.4 
(30-90) 

~~iliJf1;,. 2 (20-90) GR2(20-90) +5 +a +11 dB 20-90 OFF OFF S1=2 Fig.4 

Vin=-20dBV 

~~iliJf1;,. 2 (20) GR2(20) +5 +8 +11 dB 20 ON OFF S1=2 Fig.4 

Vin=-20dBV 

~~iliJf1;,. 2 (30) GR2(30) +5 +a +11 dB 30 ON OFF S1=2 Fig.4 

Vin=-20dBV 

~~iliJf1;,. 2 (90) GR2(90) +1.5 +4.5 +7.5 dB 90 ON OFF S1=2 Fig.4 

Vin=-20dBV 

~~Hf~:iH:2 DR2 - -46 -20 dB 20-90 - OFF S1=2 Fig.4 
Vin=-20dBV 
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Parameter 

~l\iV 1 ;(v-'':"Jv 
(20-90) 

'li:~V 1 .:~:"L., "\"Jv 2 

(30-90) 

Mi*~lli!it±ltJ v«1i- 2 

(20-90) 

Mi*~lli!it±ltJ v«Ji- 2 

(30-90) 

DTMF '11/1 

DTMF 7'1/2 (20) 

DTMF '11/2 (30) 

DTMF 7'1/2 (90) 

DTMF.if:i~ilt:I: 

DTMF / 1 X""l..,,'<lv 

Mi* DTMF t±ltJ v«Jv 
(20-90) 

Mi* DTMF t±ltJ v«Jv 
(30-90) 

AT}j1/ 1 

AT'f1/2 

3Z1*1 /l:::"-51>.::i: 

• illtiE:IElitt/Test Circuit 

BA6566/BA6566F/6566FP 

Symbol Unit 
Conditions Test Min. Typ. Max. Circuit 

IL(mA) AGC Mute f=1kHz 

NR2(20-90) - -66 -50 dBV 20-90 - OFF BPF=400Hz Fig.4 

-30kHz 

NR2(30-90) - -66 -55 dBV 30-90 - OFF BPF=400Hz Fig.4 

-30kHz 

0R2(20-90) +1 +7 - dBV 20-90 - OFF Dist=-20dB Fig.4 

0R2(30-90) +3 +7 - dBV 30-90 - OFF Dist=-20dB Fig.4 

Go1(20-90) 30.5 33.5 36.5 dB 20-90 OFF ON Vin=-40dBV Fig.5 

Go1(20) 30 33 36 dB 20 ON ON Vin=-40dBV Fig.5 

G02(30) 30 33 36 dB 30 ON ON Vin=-40dBV Fig.5 

Go2(90) 27 30 33 dB 90 ON ON Vin=-40dBV Fig.5 

Do - -41 -28 dB 20-90 - ON Vin=-40dBV Fig.5 

No - -64 -55 dBV 20-90 - ON BPF=400Hz Fig.5 

-30kHz 

00(20-90) -4.5 -0.5 - dBV 20-90 - ON Dist=-28dB Fig.5 

00(30-90) -3.5 -0.5 - dBV 30-90 - ON Dist=-28dB Fig.5 

GA1 23.5 26.5 29.5 dB 20-90 - ON S1=1 Fig.6 

Vin=-40dBV 

GA2 26.5 29.5 32.5 dB 20-90 - ON 181=2 Fig.6 

Vin=-40dBV 

ZTEL 450 565 750 Q 20-90 - - Vin=-20dBV Fig.7 

T, T 2 OTMF Mute AT 
r-------------- ----, 

I 
I 

'"'1 
I 

15V 

10µ 

+ 

TO Tl1 Tl2 MF MU RI RC AT 

GNO RL CL VL POC AGO VCC R01 R02 

100µ 100µ 

1.2k 1.5k 

+ + + 
22µ. 10µ 

220µ 

AGO R, R, 
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BA6566/BA6566F/6566FP 

I, AGO Mute 

v, R, 

1500 

Fig.1i.Rl:lE:¥*1iilH#ft!I 
VL R, 

AT 
GNO 

T, T, DTMF 

Fig.2 

AGO Mute 

Fig.1 ill:lE:¥*1iilH#ft!I 
R • <->------<,_.... 

AT 

T, DTMF 

Fig.3 

___u_ 
AGO Mute 

AT 
L--~~~--4~~..._~-0~+---0GND 

T, T, OTMF 

G,=201og~ 
VL 

Fig.4 

RDNfR 



T, 

~---__..__ _ _.__--<>----+--VGND 
T, 

G, = 201og YR 
VA 

~---+--~o---_._---<J-----+--VGND 

ZTEL=~ 
Vu 
--1 

Vu 

T, 

T, 

Fig.5 

AGO 

T, 

Fig.6 

AGO 

T, 

Fig.7 

RD Nm 

BA6566/BA6566F/6566FP 

DTMF 

Mute 

AT 

VA 
DTMF z, = 6000 

Mute 

R,r>---~ 

AT 

DTMF 
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BA6567K 

BA6567K Al::°-7--*·:1 "'7-? 
Speech Network 

BA6567Kt;J:, 1 7- "J 7"t:~8iH~O)J!~85, tJtf!O)Qlf)M85 

tt1mt11mit:~-r 7a>t11m1 -rr.;:-rf';J~ [., -r~' *9 o 

$1]mJ~-T-32pin (HOM), 33pin (LS) O);t,Jl.g.;t:J-ttt:J: l)J\/ 

~~~~)MM,-~~-. •M~1-~~~0)W~iW~ 

~*9o 

*~· ~1~~~?~/~~~@~•@••0)·~~. ili 

lU~~O)~t:J: IJ ¥1tf@~~ f W IJ ~i {> 1J"itf 1*ffl [., l ~ \ 

7a>~~--0)~~-7-*~~7-?~~"'7a>t)MM&~~ 

~ [., < [<i)J:. [., 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 balance network circuit selecting system 
according to long or short distance in use. 

·~ft 

1 ) @•~mtlL =5mA* ~~i'f=ilJljgo 

2) -~~85tlfjgf';J~o 

3 H~M. ~ 1- ~:t11mi@~f';J~o 

4)@•~mt~J:ij•~& ili~~f-~t.,J!~MO)Y/ 

7" If 1/0) ::J / ~ Q - )v il}fi~ (El~. -¥~. w~ i ill lo 

5 j QFP44plrir\ ·y ,, _ ;/'(J) f;:_ l1J ·12: ·:; 1' O);j\~·ft, 

• .m~ 
~85tl1Q lf~85~lltl~ 

• 9Hf~;j"~~/Dimensions (Unit : mm) 

14.0±0.3 

10.0±0.3 

0.2 

~1t~ 
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 
long or short 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 ci ci 0 
Ci Cf) 0 i== i== 

0 > z z 0.. 
_J I f- f- f- f-

TDC 

TOE 

S01 VL 

SDI Vcc2 

SPO DOI 

SG DC2 

RG1 SL 

R01 SUB1 

R02 vc 

VR v,,3 

RG2 PDO 

a: 0 0 0.. _J a: Cf) ci 0 Cf) 
a: z ::::; z z > 0.. :J 

m m m z Cf) 

(ii) Vcc1 (Spin, 27pin) l;t, 9~llill'*lif~L,-CT<'<~', 

• :::J/ I- D-Jl-'E- I''~/ Control mode table 

HOM LS 

OFF 
OFF 

ON 

OFF 
ON 

ON 

111 OIHM'F:!X!l.!l 
x 1;1~rn1'F:ixt~ 

i! ~iii 

0 

x 

x 

(2) *~Ii 1'7 -( J\j:JJl!l;t~l~t1J1'Fif!l.!ll'&> {> 

~ ~iii 

0 

0 

x 

Iii; ft lhf'F:lt® 

x /\/ F-tz 'Y "ii~ili 

0 !Kft~~ili 

0 f!il'ill, :::_ .i-" 

• t@X<fft:;A;:::lf'.~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

mtio'i:1± VL 20 v 

~~~~ pd 900* mW 

lhf'Fiffillt l'B Ill! Topr -30-+60 ·c 

f¥:ffiffilltl'Bllll Tstg -55-+125 ·c 

'i:~'i:mt le 150 mA 

RD Nm 

BA6567K 

~ 

"" ~iii 
#,!! 

I 
:A 
t:• 
I 

7-

* 'Y 

" '7 
I 

'7 
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BA6567K 

• t!Uit~~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit IL(mA) Conditions 

i!J1'F".li)lifial! ILQ 5 - 135 mA -

ii:)lif"oliJ± 1 VL1 2.2 2.5 3.0 v 20 

ifi)llf~J± 2 VL2 4.6 5.6 6.6 v 90 

7'/:1*tJ± Vee, 1.69 1.89 2.34 v 20-90 MPAD=ON 

/{17'.A~J± Vee2 1.00 1.18 1.43 v 20-90 

3fllifiilli3tf!lij]~ ~ tmi 1 IBN1 40 52 65 mA lil!Emt-+lli:Bellltl 

:!ffljfiilll§H!Jij]~ ~~mi 2 IBN2 25 34 50 mA lli:l!Emt-li!Bellltl 

:!ffljfiilll§H!Jij]~ ~ I:: A 7 1) :;t A~ IH 9 18 22 mA 

i!~iHl:l :tr.r>l 1 1To1 - 7.3 - mA 30 -
i!~!:±l:htmi2 IT02 - 15.1 - mA 90 -
tJAJ!l!iy;., /)i!l'lfill:)lif 1 lsp1 - 9.8 - mA 30 LS=ON 

tJA)!l!iy;.,/)i!l'lf•mi2 lsP2 - 20.3 - mA 90 LS=ON 

:!flifiilYij]~~ONtJ± 1 VsNL - - 0.5 v 30 :MGNDtiJ± 

:!flifiili!l!Jij]~ ~ ONtJ± 2 VsNS - - 0.6 v 90 :MGND'iiJ± 

<*~*> (v;n=-50dBv, f=1kHz) 

1--;1i-iftJmA1 GTA1 33.5 35.5 37.5 dB 30 -

1--;11-tumM GTM 29.5 31.5 33.5 dB 30 MpAo=ON 

1- - ; ;1-f1Jm A2 GTA2 30.5 32.5 34.5 dB 90 -

•*l±l:h:tili 1 VTD1 -1.0 - - dBv 30 ~$=10% 

fi*l:l:l:h:tili 2 VTD2 -1.0 - - dBv 90 ~$=10% 

<~~*> (v1n=-30dBv, f=1kHz) 

t--;JvflJmA1 GRA1 17.5 19.5 21.5 dB 30 -

t--;;i,f1JmM GRM 14.5 16.5 18.5 dB 30 MpAo=ON 

I- - 9 Jvfljf~ A2 GRA2 15.0 17.0 19.0 dB 90 -
fi*l:l:l :h:tili 1 VRD1 -2.0 - - dBv 30 ~$=10% 

•*l±l:h:tili2 VRD2 0.5 - - dBv 90 ~$=10% 

<tl!J!l!i*> (v;n=-40dBv, f=1kHz, LS=ON) 

1- -; ;1-f1Jm A1 GSA1 17.0 21.0 25.0 dB 30 -
~-;;i,f1JmM GsM 14.0 18.0 22.0 dB 30 MpAo=ON 

1- - ; ;i-f1Jm A2 G8A2 15.5 19.5 23.5 dB 90 -
iii*l:l:l:h:tillii 1 vso, -18.0 - - dBv 30 ~$=10% 

lii*l:l:l:h:tili2 VSD2 -16.0 - - dBv 90 ~$=10% 

<~IU!IH;., I::'-~;., A> (v;n=-30dBv, f=1kHz) 

I\/ l'i? ·:; Hi~ 1 ZTE1 450 600 750 0 30 -
I\/ l'i? ·:; Hi~ 2 ZTE2 450 600 750 0 90 -
tJAjli~~! 1 ZTE3 450 600 750 0 30 LS=ON 

tl!J!l!i~~! 2 ZTE4 450 600 750 0 90 LS=ON 
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No. Symbol Function No. 

1 RI ~8i!i.A.;IJ 1 44 

2 RC ~8i!i.A.;IJ2 43 

3 BNC Sf !ti liil lllHi!~ :II 42 

4 MP ?.::..i J7JvH·-; i''.i\.;IJ 41 

5 BNL ;ueMl'IHiiliilmilli'l 40 

6 R SJ!ltiliilmilli'l~8i!itl:ln 39 

7 BNS i!IieMJIHiiliilmilli'l 38 

8 Vcc1 'iii!il 1 37 

9 N.C. l!\littifm 36 

10 SPC :jjJ;;;EJ\-{ H.A'.jij!:ll: 35 

11 LIS fli'iimt~tl:l'.lil!I 34 

12 PDQ 'iln~JlJJXl!ilmtl:ln 33 
,_ _________ 

13 Vcc3 'iii!il 3 32 

14 VG ::::i / HJ-Jvl\1' J7 .A'.lil!fi 31 

15 SUB1 ~i!ii*7'7/ F 30 

16 SL ~1'7~~7~:...-::;~~liilmm~~v«~ 29 

17 DC2 ~1'7~~7v:...-v~~liilmw:11:2 28 

18 DC1 ~1'7~ ·-; 7v:...-::;·~~liil~W:ll:1 27 

19 Vcc2 ~i!ii2 26 

20 VL liil ~'* 25 

21 TOE )!~i!itl:l;IJ I~·-; :$1 24 

22 TDC i!8i!i 1'"71' J\.i\.;IJ 2 23 

RD Nm 

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 

~8i!if&:tl!tt:l-I!! 2 

~8i!iJ7 / :t'iii!il 

~8i!itl:l;IJ 2 

~8i!itl:l;IJ 1 

~8i!if&:tl!tt:t-I!! 1 

:tlJ;:/Ef&:tl!tt:t-1!! 

:tlJ;:;;E:t•J tl:l;IJ 

:tlJ;:;;E i' .. 71' 1\.A.;IJ 

:tlJ;:fl>tl:l;IJ 1 

:tlJ;:fl>tl:l;IJ 2 

1~~*-17/ F 

:tlJ;:fl>ifllJf.111.A.;IJ 

f*li ~ .i - f-.ifllJf.111.A.;IJ 

i!~i!i.A.;IJ 1 

i!~i!i.A.;IJ 2 

i!~i!i1ift.iE'.lil!:ll: 1 

i!~i!i1ift.iE8:11: 2 

~i!jl1 

l!\littifm 

l!\littifm 

i!~i!i:t•J tl:l;IJ 

i!~i!i F71' 1\.A.;IJ 1 

BA6567K 
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MFM1 MFM2 T2 T1 MFl1 MF12 

co I c,. ~ i R,. • co 0.22µ+ R,. c,, 270k ~ + 100µ c,. 
27k + 0.22µ ill! 

LS j,\'o 'Ill :i 
SW4 HOM ~3 " lfl:f" '/ R,~?~!l_. - > 

"ti 
"ti 
5' 
I» g: 

~R15 
~ 

55nF R, I I I I I 1022µ1·wvr=25V"l25v I 15k m 
>C 

C17 
I» 
3 

1?7 ~ .,7 Fi, I I I I L 
c" 

"ti 

7.t'-t.J 470p 
i6" 

'fl 50V 

10 

c Io.047µ ~ o, 
"I5ov 

~· I ,. , IJL, 

sn sF>1 
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+ 014 
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BA6569S/BA6569FP 

BA6569S 
BA6569FP 

-~ljfl,ijj A I:: - 7 * ·:; f-. '7 - ? 
Speech Network for Telephone Set 

BA6569S/BA6569FPtt, I\/ l''t "J l-~~i5t:~,~ld:¥:* 

~~i~TQAl::°-~*71-7-?~T. 

*·~~SO)m~im~GZ@~~*WTQttt~,@ 

~~SO)~·m~O)hfD~WGZm~G, ~--i~~ 

G:l:T. :l:t.::, @*-*~t:J:Q*~~i!iiliIO)~fl:Hm.iETQ 

~llE (AGC) i:JJax, PBX kMJ/tTQf;:d)O)? .=.:i.. y Jv 

PAD~llEifllli::t Z\. 1 :l:T. 

BA6569S/BA6569FP are speech network IC having 
fundamental functions required for talking with handset. 

•!fiJ~ 

1 ) ¥=*~~i5~1JE i l*.iit G z \,IQ 0 

2) ~~i57" 1J 7'/7"0)~/~iJvW1J!lffi.:Y.tlMn'.I. Gz1, 1 Q. 

3) ~~i5H7-7' :.-- /O).A.1J!lffi.:Y.tf~!l!3L G Zs fJ ~ ::\"- ~ / 

1f .A 1J tJ"liJIJE. 
4) "'1? 7" 1; 7' :.-- 7"tt-¥ii.A.1J c·l'iiJ~IV 1A't:~gi1, 1 • 

5) MF 7" 1) 7' / /O).A.1J!lffi.:Y.L;t: ~ ::\"- ~ / ?'.A.1J tJ"liJIJE. 
6) 917'Jt.-1~Jt.-A)/10f~i'&~@~~il*.iit. 

7) -;>.=.:i..J'Jv/\'·y F!lffiT-i:WTQo 

8)~M, ?1?, MF0)&/~7'//~@~~~~J:Q 
AGC U~GZ1,'.g• 

9) .iE~~t:J:fJ3'l~1/l::"-9/Af_H'l-~~.g. Gt.:: 

WJZ?1~/-~0)~-~-@~imtt-*~md 

~~ {>. 

10) ~~i5W 1J tJ" BTL 19l~t: Id: J Zs fJ, 91 j- ~ ·y? v 
/ :/ tJ<'fj;, \,' f.:: d), 91 T ~ ·y ? v ~ - I\ SJ: tf t 7 ~ 

·y? v ~-1\0) c "5 s i: tMJ/t~ ~ .g. 

11) 9HiflB~ tJ~·~ Id:\, I 0 

12) SDIP 22pin, HSOP 24pin I~ "J fr-Vo 

•Features 

1) Basic speech functions included. 
2) Separate receive pre-amp with single output ter­

minal. 
3) Separate receive power-amp input terminal, cause 

it is possible to mixing input 
4) Balanced input for microphone input to provide im­

munity to common mode noise. 
5) MF pre-amp input terminal is possible to mixing 

input 

• 9Hf~;j-)!~/Dimensions (Unit : mm) 

BA6569S 

~Jj 
1 11 

~ 0 ~ 
~ ill • --ro m~ 0 '"T11 1__1_~ 
ti ' ' ' ....; ~r~ mMMMNt=0.5±0.1 ;:; 1 1--1.778±0.3 I 

17.78±0.3 

BA6569FP 

13.7±0.3 

24 13 

~ ~n;::]] 
)..._..I 12 

2.8Typ. 

P-i~ 
Ff;±0.1 

LJ 
8.8±0.6 

~r:µtiiiiiinnn · nnfW ~tEJ~=t~1 
...: ~ :4t- -W..- ci 

~ 0.4±0.1 0.8±0.2 0.3Min. 
0 

6) Dial pulse waveform improvement circuit included. 
7) Manual pad function included. 
8) The transmit, receive, and DTMF amp are provided 

with AGC in accordance with the line current. 
9) AC impedance can be increase by positive feed 

back, cause power supply circuit (for dialer etc.) can 
constructed by one resister. 

10) Dynamic or piezoelectric type can be used with 
the receiver, because receive power amp have big 
dynamic range by BTL circuit. 

11) Few external components. 
12) SDIP 22pin and HSOP 24pin packages. 

• m:£ 
~~i!i~s J: ui~~i!i~l.l~ft 

• Applications 

Telephone set and telephone rated apparatuses 
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• :to·:;?~ 1 Y?7.L../Bloek Diagram 

RPO 

RMI 

R01 

R02 
VR 

GND 

TIN-

TIN+ 

• j!M:ll:*~*&/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

J:ll1J011S:: VL 18 

ilHUltilll IL 135 

l BA6569S 1100* 1 

ff3ttl$1<: _] pd 
BA6569FP 1200* 2 

lbf'F)j!Jl~ll!I Topr -25-+so 

Tstg -55-+125 

*1 Ta=25°CJU..l:1'~JllTg:il~~. 1·01:-:>~ 11mW tilf.(.;g. 

*2 Ta=25°CJU..l:1'~JllTgfill~~. 1'C I:?~ 12mW tilf.(.;g. 

MUTE 

VL 

CL 
POWER 
DISS!- PDC 
PATION 

RL 

AGO 
AGO 

MPAD 

voe 
VREF 

VB 

TO 

~---uTFC 

1--------uTPF 

Unit 

v 
mA 

mW 

·c 
·c 

90mmX50mmX1.6mm (f)fl7AI~~~~li'.ilii~~71 ;:...~jilf~-;:...~A,t21'tlt(f);: t. 

90 RDHIR 
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BA6569S/BA6569FP 

• 'l~rr.JMti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, f=1kHz, BPF=400Hz-30kHz) 

Parameter Symbol Min. Typ. 

71/tl± (20) VL20 2.8 3.3 

71/'ilil± (120) VL120 4.5 7.4 

H L.,.•Qi, A :fJ'.111± V1H 1.3 -
L v-"'JL-.A.:tJ•I± VtL - -

L v-"'JL-.A.:fJ~)lff ltL 20 39 

I± ttJm GAP 5.5 8.5 

~ IJl: AGCl!1i .6.GRPA - 2 

v ~ii MPADl!1i .6.GRPM 3.5 5.5 

-;, iii*t:l:l:fJ VQMRP 0 3 

I K ttJm GKP 17.5 20.5 

I~ T fi*tti:fJ VoMKP 0.5 3.5 

• t11m GAD -16 -13 

liil IJl: AGCl!1i .6.GRDA - 2 

v ~ii MPADl!1i .6.GRDM 3.5 5.5 

::,.. fi*tti:fJ VoMRD -18 -15 

I K t11m GKD 3.5 6.5 

I~ T fi*i:ll:fJ VoMKD -17 -14 

fljf~ Gr 30 33 
M 

AGCll'ii .6.GrA - 1.5 
I 

MPAD!Mi .6.GrM 3 5 
c 

a*i:ll:IJ VoMT -3 0 

fljf~ GM 12.8 14.8 

M AGCltiil .6.GMA - 1.5 

F MPADll; .6.GMM 3 5 

ii;*i:ll:IJ VoMM -3.5 -0.5 

1±11 REC~ .:i. - H~i:ll:IJ VMRP - -52 

111iil REC~ .:i. - H~i:ll:IJ VMRD - -67 

MIC ~.:i.- H~i:ll:fJ VMT - -51 

R1NA:IJ1' /l::'-:$f/A ZRtN 12 18 

T1NA:fJ1' /l::'-:$f/A Zr1N 21 30 

je)JIH /l::'-:$f/A ZrEL 500 620 

* 1 IL «: 20mA tJ•? 90mA ';::~JIU. to~<l)'Umif1t:I: 
*2 S3«:;f.::J~3 ::- 2 tJ•>;;r.::;~ 3 ::- 3 ';::if1t L-to~(l);f1Jmif1t11: 
*3 i!tiiMl!ilii~l;t L-'t't5•J:l:-ttA., 

Max. Unit IL(mA) S1 S2 S3 Conditions Test Circuit 

3.8 v 20 1 2 2 Fig. 16 

9.0 v 120 1 2 2 Fig. 16 

- v 40 2 2 2 Fig. 16 

0.8 v 40 2 2 2 Fig. 16 

60 µA 40 2 2 2 Fig.16 

11.5 dB 20 1 1 2 Vr=-20dBV Fig. 17 

- dB - 1 1 1 *1 Fig. 17 

7.5 dB 20 1 1 - *2 Fig. 17 

- dBV 20 1 1 2 THD=5% Fig. 17 

23.5 dB 20 3 1 2 VKr=-30dBV Fig. 17 

- dBV 20 3 1 2 THD=5% Fig. 17 

-10 dB 20 1 2 2 Vr=-20dBV Fig. 17 

- dB - 1 2 1 *1 Fig. 17 

7.5 dB 20 1 2 - *2 Fig. 17 

- dBV 20 1 2 2 THD=5% Fig. 17 

9.5 dB 20 3 2 2 VKr=-30dBV Fig. 17 

- dBV 20 3 2 2 THD=5% Fig. 17 

36 dB 20 1 2 2 VM=-40dBV Fig. 18 

- dB - 1 2 1 *1 Fig. 18 

7 dB 20 1 2 - *2 Fig. 18 

- dBV 20 1 2 2 THD=5% Fig. 18 

16.8 dB 20 3 2 2 Vo=-20dBV Fig. 18 

- dB - 3 2 1 *1 Fig. 18 

7 dB 20 3 2 - *2 Fig. 18 

- dBV 20 3 2 2 THD=5% Fig. 18 

-40 dBV 40 3 1 2 Vr=OdBV Fig. 17 

-57 dBV 40 3 2 2 Vr=OdBV Fig. 17 

-43 dBV 40 3 2 2 VM=OdBV Fig. 17 

24 kQ 40 1 2 2 Vr=-20dBV 

39 kQ 40 1 2 2 VM=-40dBV 

740 Q 40 1 2 2 Vs=-20dBV Fig. 19 
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• tl~rr:J4'ttdHl/Electrical Characteristic Curves 

92 

w 
C!l 
<( 

r­
~ 41----21'<.+-----+-----l----I 
> 

0~0~~--150~-~10~0~~-1~5-o~~-'200 

LINE CURRENT: I, (mA) 

38 l 
34 AGO=OFF 

!{~ 
; 301 / 
C!l 

0.. 
er: 
C!l 

z 
<( 
C!l 

261----1----+--+--+---+--+---I 

22.____, _ _.,~-'----'-~-+-~+----' 
0 20 40 60 80 1 00 120 1 40 

LINE CURRENT : I, (mA) 

0~0-~20~-4~0--6~0~-8~0~1~0-0~12~0~--'140 
LINE CURRENT: I, (mA) 

naHrn 

> 
CD 
~ 

w 
C!l 

~ 
~ 
~ 

~ 
0 

BA6569S/BA6569FP 

VOMT 

v OMM f-=:::: 

-81-f---l~--+--+---+---+--+----l 

~ - 1 21----1'----1--+----1---1---+---I 
~ x 
:§ 0 20 40 60 80 1 00 1 20 140 

LINE CURRENT : I, (mA) 

20.----,~---.--.-~-.--1~~~~ 

16J----J-:=::j::::;~;;;;;;;-¥'A~Q~O~-=O~F~Ft::::l 

r~;:: 
~ 121----l--+----+--+--+---1--~-... _J 

4-=----1~__,_~""""""~--'---+-~+----' 
0 20 40 60 80 1 00 120 1 40 

> 8 
CD 

4 

LINE CURRENT: I, (mA) 

.L--
w 
C!l 
<( 

~ 0 
0 
> 
r­
::i -4 
0.. 

i 
f7 

r­
::i 
0 

~ -8 
::i 
~ 
x 0 
<( 

~ 

20 40 60 80 1 00 120 1 40 

LINE CURRENT : I, (mA) 



-101--~1----1~---1~-+~-+~-+~-J 

c5 -14 / 
AOC =OFF -

z 
<i 
0 

-18t--~f~---\~--t~-+~-+~-+~-J 

-22r--~~~~~~-+~-+~~~~ 
0 20 40 60 80 1 00 120 140 

LINE CURRENT: I, (mA) 

24t--~t-----\t-----\~--t~--t~--t~-; 

z 
<( 
0 

m 
:::.:, 

Q 

161--~1-----11-----1~--t~---\~---\~----j 

12 0~-=-2~0~~40,,----t6~0~~80,,--~1~0-0~1~2~0~140 
LINE CURRENT: I, (mA) 

12 

8 .___ 

0 4 

z 
<( 

0 

0 

-4 
0 20 40 60 80 1 00 120 1 40 

LINE CURRENT: I, (mA) 

RD Nm 

BA6569S/BA6569FP 

> -10~~~~~---,~---,~--.~--.~-, 
m 

, -14f----+--:::::;~=-9 ...... +-+--1-'-l 
> I--" 

~ -18>--~l--+--~+-----\t-----\~--t~-+~--l 
_J 

0 
> 
f-
:::i 
a. 
f­
:::i 
0 

::;; 
:::i 

I 
26 ----\---- ---- ---+- -- --+ 

::;; -30r--~~~~--t--t--t~--t~-+~~ 
x 0 20 40 60 80 1 00 120 1 40 
<( 

::;; LINE CURRENT: I, (mA) 

> 8 
m 

w 
0 

;". 0 
_J 

0 
> 

f- -4 
:::i 
a. 
f­
:::i 
0 

0 

> -10 
m 
:s 
, 

-14 
> 
w 
0 
<( -18 
f-
_J 

0 
> 

-22 
f-
:::i 
a. 
f-
:::i -26 
0 

::;; 
:::i -30 

_L 

I 

I 

::;; 0 x 
<( 
::;; 

Fig.12 

20 40 60 80 1 00 120 140 

LINE CURRENT: I, (mA) 

-

20 40 60 80 1 00 120 140 

LINE CURRENT: I, (mA) 
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800 

600 

,....._ 
-

§ 
~ 400 

N 

200 

0 
0 20 40 60 80 1 00 120 1 40 

LINE CURRENT: I, (mA) 

• il:iEIBli&~/Test Circuits 

10µF 
r---~------;VL 

r-'V\fV---1 Mp AD 
1.5kO 

3 
%l--<>- 02 

83 <j>l 
I 1.5kO 

22µF 
AGO 

VR 1 22001 
r-------, ~ 82-5 

R10 : i ~-3 --<>-------;R01 
: 182-1: ~ · 
111l i2 I 2 1 µF 2 

100nFi T 1~00 
:16 2: 2 75002 

r---;R02 

RMI 

: 82-2: 8~ 82-6 
R2 ' I 

L_-o-A"o ___ , ~ 

TO 

TFO 

TPF 

TIN-

TIN+ 

MF 

VB 

MUTE 

voe 

RIN 

RPO 

BA6569S/BA6569FP 

470 

l----t% 
22nF 

33nF 
t----lt---t-------f--t--___,UMIO-

33nF 
1----1;1=~-1-------+-..._--<n MIO+ 

t-----t-----o DTM Fl N 
47nF 

4700 
2.2kO 

1 
47µF 51° 2 

1--------jl------c>-- O----OMUTE 
47µF r + 

100nF 

22~1827 2.7kO -

2 100nF 
~-----__,·vvv----1f--O K TIN 

7.5kO 
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V,.,, (V) 

VL 

r7/:71Elifft 
Fig.15 wR~ 

Tl 

L 

2µF 

Tl 

T2 
2µF 

2.5H 
L: WJ926 
C: MPW142 

Fig.15 1--7/'i@lil! 

¥*;~t'1':1Elifft 
Fig.14 wR~ R 2n--___.-~ 

u----.--< iG ND KT IN 
MIC+ MIC- DTMFIN 

220µF MUTE 
VL<J--------,.....,..,VL Rl 

r5/:71Ellfft 
Fig.15w~ 

£*j-~IJ:;f:IE]ifj\ 
Fig. 14 wR~ R2 

G ND 0-_.__-"--+---'---~--()G ND KT IN 
Tl T2 MIC+ MIC-

VL 

GND 

, 
DTMFIN 

• l!Jfl:~IY'J 

BA6569S, BA6569FP l;l:, /J-':<7)¥*1Di'FH'ft.' ;!; 9 o 

(1) /\/ f''i! ·:; H.~~83 

~831Ql*'*J: IJ * G ti:r ~ t.:1~'5V\/ H! ·:; I- <7).A 1:::"-t.J 

t: t±l :tr9 .Q t t t t:1 \ / r-:· i! ·:; I- <7)-x 1"7 fJ• G <7)f~'5 f ~ 

831Qlf'*I:* I) t_: [., ;!; 9 o 

(2) DTMF*t±lsJ:Lf:f- 1--/)..:t.J 

BA6569S, BA6569FP t;J: ~ .:i - I- .A 1' ·:; 7- f fJlll ~, 9f..'1\B 

fJ•G<l)~!IJ..:t.Jt:J:-?TI\/ Fi!·:; "*~83~- Ft 

DTMF*t±lsJ:Lf~- 1--/J..:t.J~- f''tHT.J~~Gtt., 

;:<7)~- f"<l)Pi\'t:t;J:, /)'1'7'7fJ•G<7) DTMFf~'5f@*'* 

':*t±l [., * 9 0 

VL 

r5/71Ellfft 
Fig. 15 wR~ 

BA6569S/BA6569FP 

VL 
MUTE 

Rl 

¥*;~U:<EIEJU 
Fig.14wR~ R2 

GND0---__,..,GND KTIN 
Tl T2 MIC+ MIC-DTMFIN 

'--<>----<>--' 

VL 

r7/:71Elifft 
Fig. 15 wR~ 

VL 
MUTE 

Rl 

¥*;~U:<EIEJU 
Fig. 14 wR~ R2 

GNDn---__._--nGND KTIN 
Tl T2 MIC- DTMFIN 

v, 

(3) AGC 

IQll'*fJ' G <l)~mt<l)*~ ~ t:/it l5'lf1J~~H~~lll§t:IDl!I~ L, ;1; 

t'o ~)M;li~t.'Pil' rn!'i~fJ~'lfit.') t:t;l:flH~f'Ftf;!;9o ;!; 

f;:, AGC ~-Tt:ti*l'i:T .QtgJ]L<l)fifiHt~ .Q;: t t:J: IJifilj~~ 

<7)11£11::• f IDl!l~9 .Q;: t ;If(!~* 9 0 

(4) -x:::::...:i7'J'vl'i·:; f'' 

PBX <l)J:? t:IQlf~~)M;lf~f.J: < 'l M!'i~;IJ~'lfit.'~-&t:M 
lit9 .Q Nl.l, ~mtiit:mJti G fflJ~~f-'.lEA-Hf.Q;: t b~· 

7!~;!;9oM~D~-T~M~9.Q.fR~.Q;:t~J:-? 

TflJ~~<7)R11::A f IDl!l~t' .Q;: t ;1Jf7! ~ ;1; '9 o 
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BA6569S/BA6569FP 

SDIP HSOP 
ac ~ :g ~ m 1rn 

Yili'Hi~ YiliT-fi~ 

- 1,13 NC NCYi/iT- IC i;l;Jf!B,:lill~~ h n't;i:\,'~:iL \....t.:YiliT-1'9 o 

1 2 GND 'f7 / FY:liT- ICC1)~j~11ti:il:"t'9o ?f1:1"- f:'j'IJ ·;; "/<1) (-) Yi/iT-l:Jl*'l: \....:1:90 

GND I::. <1)1!.,,:jJ!};t fJl*'l: \....;I: 9 o @t'i!~ili!1f~1, 'P;\',:'!'~UtfJ (~ 

2 3 RL ~:tJ )llf jtli#LJl~YiliT-
•l f~C1)fi#L~~-~tt:l:9o@~11•<1)*$9W~C1)Yi/iT-~6•!±1 
96~~fi#LC1)"8~:tJf~9W~9.Q~~W~ij;l:9o~m-~C, 
1/2W f GND /::.<1)Fai,:IJ*'l:\....:1:9o 

3 4 CL 1 / !::0 -?f/ A~'.iEfflT J{11tA::J/7'/"lfC101=10µFf GND /::.<1)F.lJ,:Jl~\....:1:9o ii[•ll 
#LfJ:.,f9~f;';t R19sf GND /::.<1)Fai,:IJ*'l: \....:1:90 

4 5 VL VL fflT ~~fiMYi/iT-"t'9o*!±l•~~~C1)fflT~6l§J~~!±l:tJ~h;l:9o ?f1 
:1"-F7~~:;c+JW~m*'l:\....:1:9. 

:1"-7°/<1)~f;f1H~C1))~~';t~ tJ ;I: tt lvo (MPAD=OFF) GND -"Jl*'ll 
5 6 MPAD "'<'=iJ7Jv/\·;; FYiliT- \....t.:~f;, fUf~i~~iltJ"~*I::. t;i: tJ :1:9 o 5dB <7)i~~:i:H~9 t.:~':1;1: 

R102=1.5kQ f GND /::.<1)Fai,:IJ*'l: \.... :1:9 o 

:1"-//<1)~f;f1H~-:l'E: I::. fj: tJ ;I: 9 (AGC=OFF). GND -"Jl*1C \....t.:~ 
6 7 AGC AGCfflT- L>. flH~ll£11::i:tJ''~* I::. t;i: t J :I: 9 o 5dB <1)flH~ll£11:I f f~.Q t.: ~ ': ';t c, 

R103=1.5kQf GND /::.<1)Fai,:IJ~\....;1:9. 

7 8 PDC I~· 11 q ::i ;_, 7' ;_, "lfll~fflT ~:tJ)ll!jt!§Ji!l\<7):5l•1{1 /~A ::J /j'/"lf tmti;'C \....;I: 9 o C101=22 µFf 
GND I::. <1)Fai,:IJ~ \....;I: 9 o 

8 9 VR ~ai'iH'7-J7 ;_, 7°~~ffl'T ~~i'i,~'7-J7/7°<1)~i!JllM•mcr1'9. ?f1:1"- F7 1J·;;"/<1) C+l 1JllJ 
':Jl*1C\....:1:9. 

~•fi~~m~t~ffl991::.8~n~/~;,,'f::i;,,7;,,"lf~m=1µF 
9 10 R01 ~ai'i!±l:tlffl7- fJl*'l: \.... :1:9 o EE~~f{i!!ffl99 I::. 8 lifJiljifflji:fit R19s=220Q ill~ 

\....:1:9. 

10 11 R02 ~~i'i!±l:tJi!ili7-
~~i1ifi':~m~f{i!!ffl99 I::. 8,i9E£<1)t.:~ R104=750Q fJl~ \....:1:90 
EE~~ffi!!ffl9.Q I::. 8 t;tf)iljlffl': R104=220Q fll*"C \.... :1:9 o 

~::i-~.A:tJY:li7-<7)~M~~•t;i:<~C1)Yi/i7-~.A:tJ~h~m~w~•fi 

11 12 RMI ~~ili/\'7-7'/7° .A:tJilili7- ~!±l:tJ~h:l:9.~a7°~J7/7°!±11Jffl7-l::.~-~~·ffi#L"t'~~~ 
/'f\...."t.A:tJ\....:1:9. t.:t!.\...., ~~ili/\'7-7'/7°,:t;t AGC/MPAD ,;1: 
ffJJ8;1:tt/vo 

12 14 RPO ~~jli/IJ J7//!±11JfflT ~-/IJJ7/7°,:J:tJ:li!ll\Jiii~hMUTE, AGC (MPAD) l§Ji!l\fli-:itd~ 
<1)~~i1il~~tJ"!±l:tJ ~ h :1:9 0 

13 15 RIN ~~i'i.A:tJilili7- @~~6<1)~·-~tW•Dtt@i!llfli\....Z.A:tJ\....:1:9. 

14 16 vcc i;l;JflB~ilJll~EE J\11\A ::i /j'/"lj" C10s=47 µFf GND /::.<1)Fai,:1trc \.... :1:9 0 

H v'XJL-:1: t.: ti:1"-7°/"t'JiMC1)Jiai1i~M,:t;i: tJ :i: 9. 
~<1) I::. 8 MF 7° 1) J7 /7°,H~tt~xM I::. fj: t) ;I: 9 o L l//'(Ji,,""(' MF .A:tJ ': 

15 17 MUTE ~i-~.A1lffl7- J'JUA 6 ht.: DTMF j~~f llil~':*!:l:I \....:I: 9 o ? 17 J7 /7° l::.~~i1i7° 1J J7 
;,,/f~tt~Ml::.\...."'<'17~6<1)*am~tl§J~~6<1)~··~f~ 
- - LI 'd=T 
...L I' V 0. '1 0 

16 18 VB i;l;Jf!B1\ 1 J7 AfflT J\1 f~A ::J /j'/"lf C109=47 µFf GND /::.<1)!l.i,:Jl*'l: \....;I: 9 o 

~ .:i. - ~ i!ili7-tJ" L v-"Jvc7):t.lf;, ~ <1)ili/iCj'-,:).:tJ ~ht.: DTMF j~~tJf 
17 19 MF DTMFl~~.A:tJili/i7- @t'i!':*!±I ~ h :I: 9 o J\1 J7 Af:ltMffllilit R107=2.2kQ f VB I::. <1)F.,,,: 

llti;'C\....:1:9. 

18 20 TIN+ *ai1iiH1:1.A:timcr "'<' 17 .A:tJf3JZii.A:fJ"t'{i!!ffl9.Q~f;';t C111=C112 I::. \....Zfi!!ffl \.... Z ( 
tf.~\,\o '1'3fftic7)ijjf;l;!:::J/7/"lf""(' GND-"/\1 HA \....Z( t!.~\,'o 

19 21 TIN- *ai1i~~llA:tJYili7- ? 17 :IJ> 6<1)j~~f .A:tJ \....:1:9 0 

20 22 TPF *aU9;~.A:tlffl7-
~•m1;,,~-?i/AfJ:.~91::.8~~m\....:1:9o~•~~-~~\....Z 
< t!. ~\,'• 

21 23 TFC *aili~~n ., ~ mmcr *ai1i*C1)~~f1H~Hi:"""F~ tt t.:1,' I::. 8 C113 f GND /::.<1)Fai,:llti;l: \.... :!: 9 o 

@f-*~!!i!Jffln v/ ~ ~ 7-@i!l\<1)I ~ ·;; :$l"t'9o R110=47Qf GND I::. 

22 24 TO *aili~ilif!±l:tJililiT-
<1)F.i,:1t~ \.... ;1:9 o R110 ti*aili r:·711\~~!±l:tJfic7)f1H~f*:li: \.... * 9. 
:l:t.:, R11ol::. l::.'t,:'fl!IJ.Dtt@i!l\<1)'j'IJ ·;; "/<1) 2illftf4JOC99 R109f 
.ti;l:\....:1:9. 
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GND 1 

(a) BA6569S SDIP 22pin 

• "fl!JILl:O)i!Al 
BA6569S O)ff:@m~ ';j: 11 OOmW, BA6569FP O)~!f:@m~ 

';J: 1200mW (1!! I., 90mmX50mmX1.6mm O)tf7 A.I;F' 

::\'-;_,~~,&':~~I.,, 71 /';j:jfo]H51-/':';J:ldd;tLt l.,f;:: 

;f;l.'.il~) 1'9 o Z'..O)ff:@t~~,;J:~gn:J: -::i Z~1t9 {> f;::t/>, 

-f;ft~~Jl:,;::\,';ftf;::_t(' VL ~EEC: IC 1:5*:1t~t~mU: 

O)fj;lfff:@j~~~~X ~\, 'J:? £;:: [, l < f.:' ~ \, 'o 

ftDNtn 

BA6569S/BA6569FP 

(b) BA6569FP HSOP 24pin 
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BA6569S/BA6569FP 

• JiC;JftlB!i&91J/ Application Example 

98 

D101 
c,,4 

15V 
GND~ TO 

GND TFC 

RL TPF 

+ 
CL TIN-

R,,,470 

4700 

R109 

1---f 
G,, 3 22nF 

Rigs 

1.2kO 

0191 

,100µF 

l---G-'-":.:i' ii-:-3-'-3_n _F--lf----+--.----o MIG_ 

C101 10µF 
r----_._------; V L TIN+ ,__c_,_,, ... 3 __ 3_n_F_t---+---+----<' MIC+ 

R102 

.--v,;v---,MPAD 
1.5kO 

3 
~02 

1 

Rias 

1.5kO 
+ 

C,.2 22µF 

R1U---t~,--"G,.~,-------l 
1µF 

R2v--~fV\,----------l 
R,., 7500 

AGG VB 

PDC MUTE 

VR VCC 

R01 RIN 

R02 RPO 

RMI 

Fig.21 

RDNln 

2.2kO 
R101 

47µF 

G,.,47µF 
+ ' 

0107 100nF 

0106 

47nF 

SW, 

l3 

Rios 

R19a 
4700 

2 
O----OMUTE 

0105 

12kO 100nF 
f--OKTIN 

0104 

I47nF 



RDHm 

LINE 

Fig.22 

AB-6569-·· 

0189 

L2"~ L 1 

0 0 
RING TIP 

0 0 
GND KTIN 

Fig.23 

naNrn 

BA6569S/BA6569FP 

SER.NO .•• • 

0 0 
R1 R2 HAND SET 
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BA8215/BA8215L 

BA8215 
BA8215L 

-~51!1'!.7. l::°-7-* '/ "'7-? 
Speech Network for Telephone Set 

BA8215/BA8215L ,.;!:, I\/ l''i:! "J l--im~5'.::~,~ld:~:i.f:'ti 

~H~9'.Q:U:"-7;z..·;; l--'7-? IC1"9o 
*R~~s~m~t•~~z@~~~W9.Qttt~. @ 
~~s~~n•~~hfSijW~z•~~. ~n~,~~ 

~;!:'to 

BA8215/BA8215L are speech network IC having fun­
damental functions required for talking with handset. 

-~~ 
1 ) ~*im~5j"i~g f i*.li't ~ z ~ \ .Q 0 

•I\/ l''i:! ·;; 1--*~~5@~ 

• DTMF~W@~~ 

• :o\'--1---/A.t.Jm~ 

• ~ .:i - i-- :::i:,, i-- i:i-Ji...:&lf!W1~JJ-5-m~ 

2) @~~t!.ttt 1.3kOPi¥1.::ii!imtt!.t1it 1000~~~5fit ·j'7 / 

7im~5tf<: ~ .Q 0 

3) ~~5Wt.J;1fBTL@~'.::ld:-:iZSIJ, ~-17-~·;;?v/ 

';/tf$.~ 1 fc./1.>iz7 ~ '/? v';/-/q,::~<j-Jitl:'~.Qo 

4) 9H1,taB~tf1''id:~'o 

5) DIP 14pin, ZIP 16pin H·;; 'T-':/o 

•Features 

1) Incorporates basic speech network functions : 
• Handset transmit and receive circuits 
• DTMF transmitting circuit 
• Key tone input circuit 
• Mute control and side tone masking circuit 

2) Branch talking is possible with loop circuit resist­
ance of 1.3k 0 and 100 0 DC resistance telephone. 

3) Receive output forms a BTL circuit and with its 
wide dynamic range it enables the use of a 
piezoelectric receiver. 

4) Few external components. 
5) DIP 14pin, ZIP 16pin package 

• Jf H~ 
~~5tis J: v:~~5~l.lti~ 

• Applications 

Telephoneset and telephone related apparatuses 

• ~Hf~-f"~~/Dimensions (Unit : mm) 

BA8215 

I 19.4±0.3 

14 13 12 ,, 10 9 8 I 

~] 
"' 

1234567 

fi.~o "! :'l ~ T ~-Ti'1 
+I M '__J_ -=i: ~1~ ~mm0.5±0~ 

~ -j 1--2.54±0.3 I 
15.24±0.3 

BA8215L 

19.5±0.1 2.8±0.1 

01.0 

0.3 ffi!1 
~!~55 LJ ~ " 

'--~~~~~~---<! 
2.75 ±0.25 

13579111315 

~ 
2 4 6 8 10 12 14 16 

100 00364-34-S1 G553 



• 7·0 ·:; ?~ 1'77~7.t../Block Diagram 

vcc 

CB 

TO 

VL 

R02 

R01 

GND 

• il@Mfi::;f;:~*!/ Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limit 

l'PhO~EE VL 18 

illltf~)llf IL 135 

ff;1l!m~ 
900 (BA8215)* 1 

pd 
850 (BA8215L)* 2 

lhf!'i!..lilttl!I 
-25-+75 (BA8215) 

Topr 
-25-+65 (BA8215L) 

f,i!#i.ililal!I Tstg -55-+125 

*1 Ta=25"C1'll:.1'~ffl"tgt.llt/U 1·c t:-:>~ 9mW :fi.l£[;g. 

*2 Ta=25"C J:.11:.1'~.Ef.ITgt.llt/IJ: 1"C t:-:>~ 8.5mW :fiJA [;g. 

RDNRI 

BA8215/BA8215L 

VB 

MIC 
"<Ii 
~l!i 
JI 

MF 

I 
MUTE 

.A 
!:::" 
I 

KT 7 

* ·:; 

" ? 
RIN I 

'J 

NC 

Unit 

v 

mA 

mW 

·c 

·c 
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BA8215/BA8215L 

• ~~fr-.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, S1=1, S2=1, f=1kHz, BPF=400Hz-

30kHz) 

Parameter Symbol Min. Typ. Max. Unit 
IL 

Conditions Test Circuit (mA) 

71 ;.,~}±: (20) VL20 3.8 4.15 4.5 v 20 

71/~J± (120) VL120 4.1 4.6 5.0 v 120 

H v~·Ji-A.1J"of!:J± 
Fig.11 

V1H 0.8 - - v 40 S2=2 

L v~·JvA.1J~J± V1L - - 0.5 v 40 S2=2 

H v«Jv A. 1J".f!:ilii l1H 100 200 300 µA 40 S2=2, V1H=4V 

f1H~ GRo -13.8 -10.8 -7.8 dB 40 Vr=-20dBV 

'5i'~t fi:*:t±l1J THD=5% 
Fig.12 

VRD -19 -15 - dBV 20 

A.1J1/l:::"'-5f/A ZRIN 10 13 16 kO 40 
~f&i 

flH~ GKTD 10.5 13.5 16.5 dB 40 S2=3, 
VKr=-40dBV Fig.12 

KT 
fi:*:t±l:tJ VKTD -19 -15 - dBV 20 S2=3, THD=5% 

-~-

A.1J1/t::-5f/A ZKT 11 15 19 kO 40 

flH~ GRP 0.9 3.9 6.9 dB 40 S1=2, 

'5i'~t 
Vr=-20dBV Fig.12 

fi:*:t±l:tJ VRP 1 5 - dBV 20 S1=2, THD=5% 

A.1J1/l::"-5f/A 
EE~ 

ZRIN 10 13 16 kO 40 

flH~ GKTP 25.1 28.1 31.1 dB 40 S1=2, S2=3 
VKr=-40dBV 

KT fi:*:t±l:tJ VKTP 1 5 
Fig.12 

- dBV 20 S1=2, S2=3 
THD=5% 

A.1J1/t::-5f/A ZKT 11 15 19 kO 40 

flj~~ GMJC 19.6 22.6 25.6 dB 40 VM=-40dBV 

MIC fi:*:i±l:tJ VMIC 0 4 - dBV 20 THD=5% 
Fig.13 

A.1J1/l:::"'-:$f/A ZMIC 5 7 9 kQ 40 
m~t 

flH~ GMF 21.1 24.1 27.1 dB 40 S2=3, 
Vo=-40dBV Fig.13 

MF 
fi:*:i±l:tJ VMF 0 4 - dBV 15 S2=3, THD=5% 

A.1J1/l:::"'-:$f/A ZMF 9 12 15 kO 40 

MRRD 30 35 - dB 40 Vr=-20dBV 
S2=1-3 

Fig.12 
R.AD-- 30 35 - dB .10 Vr=-?OdBV IVlllHI-" 

~.:i-1-v~::t· 
S2=1-3, S1=2 

MRMJC 60 67 - dB 40 VM=-40dBV 
S2=1-3 

MRMF 60 67 - dB 40 Vo=-40dBV 
Fig.13 

S2=1-3 

AGRO - -6 - dB - Fig. 14~~!1 

·f 7 ;., TP~ili!\~:1: AGRP - -5 - dB - Fig.14~m Fig.14 

AGM1C - -15 - dB - Fig.14.~m 

* 1 kHz 0) BPF f~ffl 
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• fljl.ft-J~tlltll*Jil/Electrical Characteristic Curves 

~ 
w 
0 

10 

8 

~ 6 
0 
> 
\!;! 4 
:::J lL 

2 ~ 
0 

0 20 40 60 80 100 

LINE CURRENT : I, (mA) 

GM, 
24f--!L'.::J-.--+~+-.... """"~~=t---1-~4 : 

m ~ o 
'"- 20 _LJ / v "' +-----+-----' 0 ~ 
0 L ~ 

161---fil--+--+-l---+--+-l---+--+-j- 4 ~ z 
<i: 
CJ ~ 

12 i 8 i 
8 1 -12 ~ 
o,,._~-2~0~~-40~~-6~0~~8~0~~..,..,100 

LINE CURRENT : I, (mA) 

-12L.....-'--__.L~.L---'----'~-'---'-~'---"---'-6 
0 20 40 60 80 100 

LINE CURRENT : I, (mA) 

Fig.5 EE~~~i!-IE1*-*~iliH<¥1i 

RD Nm 

z 
<i: 
CJ 

BA8215/BA8215L 

26 

J 
GMIC 

8 

22 17 4 

m 7 7 

l 
::=.. 18 VMIC 

w 
CJ 

0 f:! 
• CJ 

z 

-' 
~ 

<i: 16 
CJ 

4 ~ 
a. 
~ 

J 
z 
<i: 
CJ 

12 

8 
0 

I 
7 

20 40 60 

LINE CURRENT : I, (mA) 

80 

0 

8 § 
::::; 
x 
<! 

-12::::; 
100 

> 
CD 
'"-

-12~-+. /~/"-+--+-+---l---+-l---+---l---i- l O > 
w 
CJ 

- 16 >---+--+r~=t~:--':+~~~=--~F=--'=t-v;::"ft---j=fl---j~1- 14 ~ 
7/1 ~ 

-20i---f+--+--l---l---+--l----l---+--+----l-18 ~ rt a. 
~ 
:::> 
0 

22 ~ 
::::; 
x 
<! 

-28'---'---'--"---'----'---1----'---'--'--1-26 ::::; 
20 40 60 80 100 

LINE CURRENT : I, (mA) 

J l'5 
8\"--r~::t::::t::l==+=~~V1,~ro-=J=-"==--1-14 ~ 

/ ~ 

41--_.IZ./--_._--l---l--+---l---ll---l-----+--l-18 ~ 
:::> 

0~74]-1---1--1---1----l---l---l----+--l-----l-22 i 
x 
<! 

-4 ,___.____._,___-'----'--"---'----"-.L--' -26 
::::; 

0 20 40 60 80 100 

LINE CURRENT : I, (mA) 
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32 

GKTP 

28 v 
iD I 
~ 26 

J VITTP 

f ~ 22 
0 

18 i 
20 40 60 80 

LINE CURRENT : I, (mA) 

• iJl!J~IEll!&~/Test Circuits 

1 6 

1 2 } 

8 

4 

0 

w 
0 

~ 
~ 
5 
~ 
0 

~ 
:2 

-4 ~ 
100 

188133 22µF 

v, 
15V + 1.5k!l 

GND~ 4.7µF 4.7µF 
+ 

1.5k!l 
15!1 

27nF 
3k!l 

R2 
8, 330!1 

2 

4.7µF
1t 1 

"'f1oonF 

voe VB 

CB MIC 

MF 

MUTE 

R02 KT 

R01 RIN 

R10 
150!1 i l ~ rr:_J 

330!1 

104 naHm 
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BA8215/BA8215L 

8001----+--+~+---+---l~-+--+~>---l---I 

600 'i-

4001----+--+~+---+---i~-+--+~>---l---I 

2001----t--+~+---+---l~-+--+~>---l---I 

o.,.__._.......,..,..-..._~__..___.___._~~-'---' 
0 20 40 60 80 100 

LINE CURRENT : I, (mA) 

Fig.8 ::Q:iliE 1 / l:::0 
- ?i"/ 7<-IEl*-*'l!!:iliE~~·l'i 

1.5k!l 

+ 
100µF 

lOµF 
+ 33k!l 

1.2kn 

MICIN 

DTMFIN 

22k!l 100nF 
1 

8, 2 
0-0 

KTIN 
l3 MUTE 

47k!l 10nF 

1 I 1000pF 

I 



VL. 

r7:--:7@lifj\ 
Fig.10¥~~ 

L 

2.5H 

L 

2.5H 

c 

T1 

T2 

c 

L: WJ926 
C: MPW142 

Fig.10 ~ 7 / 7 IEIBll 

MUTE 
VL R1v---,--. 

:HUJt£;$:@llll't 
Fig.!? '¥~~ R2 v-~1----' 

T1 
GNDc>----<-oGND KTIN 
T2 MICIN DTMFIN 

'--0---Cf--' 

Z,=600fl 

DC 
48V 

S4 OON 
R=400fl 

~ 
L~10H 

+ 
220µF 

1300fl 

]" 8 
p 

T 

ON 

y_ 

v., 

VL 

r7:--:7@lifj\ 
Fig.10¥~~ 

BA8215/BA8215L 

MUTE 
liL R1 

:HIJJE£;j;:@]Jlj\ 
Fig.9¥~~ R2 

GND c J---+--uGND KTIN 
T1 T2 MICIN DTMFIN 

600fl 

VL 

r 7 :--:?@lifj\ 
Fig.10'¥~.~ 

MUTE 
VL R1 

:H1J)E£::$:@llll't 
Fig.9 '¥~.~ R2 

T1 
GND 0----1-UGND KTIN 
T2 MICIN DTMFIN 

600fl 

v, 

Z0=600fl 

v, 
Z,=600fl 

1G4B42 
MUTE 

+ R1 
v., 

VL 

s, :~Ult¥::$:@ifj\ 

OFF Fig.9 '¥~~ 

R2 

100fl GND KTIN 

MICIN DTMFIN 

RDNm 105 

I 
J: 
t:" 
I 

'f-

* ·:; 
~ 
'7 
I 

7 



e iJ11J:AE::1J5ii (MUTE="H") 

( 1) ~8i5 

1) S3= R, S4, S5= OFF t.: [., OSC1 J: f J 1 kHz 0)1;§'5- ~ 

AtJ [.,, VM2 tfEE~aijt.:i;1:-1odBV, ~~ai¥i.:i;1: 

-3odsv i.: 1J .Q J:? i.:~a11-r .Q o 

2) S4=0FF, S5=0N L,t.:Pi¥0)VM20)1±\1Jv-"''Jv~VM2CV 

CT.Qo 

3) S4=0N, S5=0N l.,f.:Pi¥0)VM2 O)tl:ltJ i,,;x·;i,~)D.U;E 

T .Q o VM2@ t T .Q o 

t. GR=201og (VM2@IVM2(2)) 

( 2) *.8i5 

1) S3=T, S4, S5=0FF t.: [., OSC2 J: fJ 1kHz 0)1;§~~ 

AtJ [., VM1 tf-10dBV t.: lJ .Q J:? t.:~1119 .Q o 

2)S4=0FF, S5=0N t l..,t.:aijO) VM10)tl:l1Jv1X·;i,~ 

VM1(Vc9.Qo 

3) S4=0N, S5=0N i.: L,t.:aijO) VM10)tl:ltJ v/'\'Jj,~)11] 

;:[9.Qo VM1@C:9.Qo 

t. GMrc=201og (VM1@IVM1(2)) 

~:~M, *.•W•~.A1y7 (~g00) 

S4 : IBl*.JUftm ( 13000) O)ON/OFF .A 1·:;7 (OFF) 

S5:J1"7vJvtl~:lfttit (1000) O)ON/OFF.A1·:;7-

(0FF) 

BA8215/BA8215L 

• lbfl:mt~ 
BA8215/BA8215L !;!:, /X(7)£*ib1'F H'T~' ;I: 9 o 

(1) /\/Ft·:; t-)!~g 

~8i51H11~J: fJ *.Sn T ~ td;§~ ~I\/ i-:·t ·:; t-0).A t:0
-

:1J t.:t±1tJ9 .Qt t t I.:/\/ i-:·t·:; t-0)'71-71.1'00)1;§~~ 
~8i51Hll~I.:)! fJ tC. [.,;I: 9 0 

(2) DTMF*.tl:l.t:>J:tf;:f- t--/:AtJ 

BA8215/BA8215L !;!: 2:. .:i - t- .A 1 ·:; 7- ~ fJlll ~, ~H~B tJ> S 

O)~~Jf:AtJl.:J:-::iT/\/ l''t·:; t-*.~8i5=t:- l''c DTMF 

*.tl:l.t:>J:tf=\'-- t--/:AtJ=t:- Ft~W-~Sn, ;:(7) 
"'E- 1''(7) C ~I.:!;!:, -ff 17' 7 tJ• S (7) DTMF 1~~ ~ m~t.: 

*.tl:l9 .Qt t :t t.:=\'--iH /\/ Ft·:; t-0).A t:0 -:1J t.::1i~ 

;1:9o 
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DIP ZIP 
~[! -% ~ %; 

Pin. No. Pin. No. 

1 1 vcc P'l$11UHiliFr 

2 2 CB 1~1 H.A:i;.... 
j";....-ifti~~.:r 

3 3 TO i!~l'i • ilt:t.JWl• 
fll;ffitt~~.:r 

4 4 VL VL~'f 

5 5 R02 lft~l'il:l:l:t.J~.:r 

6 6 R01 lft~l'il:l:l:t.J~.:r 

7 7,8,9,10 GND ?7;.... F~'f 

8 - NC NC~'f 

9 11 RIN lft~!A 1:J ~.:r 

10 12 KT •-ffjjii§-
A.:t.J~.:r 

11 13 MUTE ~ .i-" 

A.:t.J~.:r 

12 14 MF DTMFf~-% 
A.:t.J~.:r 

13 15 MIC ?1'JA.1J~i'-

14 16 VB 1~17'.A~'f 

BA8215/BA8215L 

t& Im 

'*1$~).!f.~'f 1' 9 0 VLfJ'.;, t!m R101 t li ~ tilti.!f.ff#Ufi ~ n, :i;....j";....-if 
C101':J: IJ SJZ)t~ n t~ 'i9 o 

VL ~'f(l)jl[)Miltfil:~;E1l:ffl(l)jl[)M 7 1 - F 1~· ·:; 'J Jv- 7"til~JOC9 9 tc &'J(l)3"[)l!f, 
1~1 H.A :J ;....j";....-if ffi~ ~ i9 o 

----
1q:;::1J:jl[ii1tilt1:J B!l•"t 9 tc &'J(l)ilt:t.Jil!l•fflt!m R105 t GND I: (/)r~i,:tt~ ~ 
i9 o R105 l;tfi!ilpij;';::i!~l'i F71l~(l)JiU!l:l:l1:J~(l):Jt!i/lti*;E~i9 o 
itc, R105 I: I: t 1:1ll1Ji§-ll1Hl:.IEIB3(1) 7 •J ·:; V°(I) 2 )ZH f14.IOC9 9 R104f ti~~ i 
"to 

iltibi!f:lt~~.:r1'9 o i!ailil:l:l:t.Jf~-%11 ;:(l)~'ffJ' >JIEl**i:l:l:l:t.J ~ n * 9 o 
$!' 1' ::t- F::f 'J ·:; :.;·(!) <+ > mi:tt~ ~ :i:-r 0 

lft~Hi,:ll:iltmt. tffffl9 91:: ~ !;tf*ilfflt!m R191=3300 tti~ ~ i 9 o $1'1 
7~ ·y 'Jmt.(l)~.g. R191=001'fJ'i~'ii!ho 

lft~Hi,:ll:'llmt. t 1fffl9 9 I:~ ';tf*il.ll'ltll;m R105=3300 fti~ ~ i 9 o C191 
l;l~=i-1--~i"to 
$!' 1 T ~ ·:; 'Jmt.(l)~.g. R105=680Q ';::jl[91],:jl[)M:b ·:; I- :J >?;....-if C191=4.7 µ F 
ffi~~i"to 

IC(l)ii'!rl~llfil:1'9o $1'1::t-F/" 1J·y:,;·(I) (-) ~.:r,:tt~~i"to 

IC i*JfiB';::';tti~~ n t~':IJ:~'~.il: ~tc~i'-1'9 o 

1ll1Jl§-l!h1.l:.IEIB3t li-:i fdf(l)IEl**fJ' >J (l)'ft~l'if~-%t A.:t.J ~ i 9 o 

~ .i- 1-~'ffJf L vr{JL-(1)~.g., ;:(l)~'f~A.:t.J~n~•-ililil§-dlft~ff~ 
l:l:l:t.J~ni"to 

H (.,r{JL-1'li'i!\'(l)I\;.... F-l! ·:; 1--li~[li;jj(fm,;:::IJ: fJ i9 o 
L [/A;"JL-1' MF A.:t.J,:J.mii..;, ntc DTMF 1~-%• IEl~':i!l:l:l ~. KT A.:t.J,;::1.J~ii. >) 

n~•-ff~l§-tlft~ff~l:l:l:t.J~i-r. 

~ .i - 1--~'ffJf L v-"'"JL-(1)~.g., ;: (l)~'f,;::A.:t.J ~ ntc DTMF f~-%fJf[ijJ~':i! 
l:l:l~ni"t. 

?1 'J fJ' >J(l)ra-%t A.:t.J ~ *"t. 

IC '*1$1{1 J7 .A~i'-1'9 o /{1 It.A :J ;....j";....-if C111 tti~ ~ i9. 
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BA8215 

voe OB TO VL R02 R01 GND 

(a) BA8215 DIP 14 pin 

VL ROI GND GND KT MF 

6 

BA8215L 

voe TO R02 GND GND RIN MUTE MIO 

{b) BA8215L ZIP 16 pin 

Fig.15 ~T-l!C?IJ 

• flJIL.l:.0)):£:; 
BA8215 (})[-f3ffi$1<:1;1: 900mW, BA8215L (})[-f31j!i$1<:1;l: 

850mW ~9 o .: (})[-f3ffi$1<:1;1:i..\i)ll:::J:? T~fl::9 {>f.:d.>, 

:r n~~~,::~'nt.:l:~ vL ~s::c 1c i:::mtnit.t>~mtc 
(})'l:lff-F3m5'<:HH.t.i:~ 'J:? 1;: t...-r < tf. ~ ~'o 

MUTE 

H 

L 

108 RDNm 

BA8215/BA8215L 

MIC AMP MF AMP REC AMP KT AMP 

ON OFF ON OFF 

OFF ON OFF ON 

R. = 19k0 (T yp.) 

Fig.16 MUTE J...:1J~flllillilli3 



BA8215/BA8215L 

• Jit.lf.llalllttW!J/Application Example 

v, 
ZD101 + 

0103 

GND~ 15V 4.?µF 

R102 + 
1.8kfl 

R105 1511 

R103 

2.7kfl 

R104 

1500 

R, 00 6800 4.?µF 

R10---~ --+----'\/v'V------1 
cl~I 

vcc VB 

CB MIC 

TO MF 

VL MUTE 

R02 KT 

R01 RIN 

GND 

Fig.17 

R,., 2.7kfl 

0111 

10µF 
t· 

R110 

4.7k!1 

R,., 100k0 

R112 

1.2k0 

R111 

4.7kfl 

c,as 
100nF 

IC101 
10nF 

RI07 
C 10~ 10nF 47kfl 

IC'°' 1000pF 

~ °'., ~Jj -e'e 

---...... ~f 76 

+ 
0112 

100µF 

MICIN 

DTMFIN 

S101 

KTIN 
0 

0 @ 

Fig.18 
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BA8215/BA821 SL 

11 
- § D MIC IN GND R1 

JO 1~t·~it DIC,,, +O ~ 0 I 0 I 0 
l\/VR1112 JO 11 · R 

'> ...;' R112 

GND • ..L s ~r"I __,.,.,__ IOS er'.~ HAND SET "' + o Tcr:~o-v ~R.,, "I I~ -it- 11 Oc 0 c,,. ~ ."""" ~ c.,, L__J '" 

J9 ~;$ p rl --=~_:-II- o9 R.,, S101 ,.,.., 

0:: ~I~~ 102 T~ I 00 ,,...,.., R114 
•n -. la:"~J.1. :;$ -14-
,1$ o''--T·---_J·~ ra: o.,, I 

naNm 

R2 

0 KT IN 

0 
GND 

0 
DTMF IN 

0 
GND 

0 

Fig.19 
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BA8216 fi~~fl.lf.I A ~ - 7 * 'Y 1-- '7 - ? 
Speech Network for Telephone Set 

BA8216 Ii, /\/ t-:'i!·;i t--ii8i51::Al·~tJ-~:tttliH~9.Q 

.Al::"-7;?-·;i t--'7-7 IC l'9o 

*•~~s~m~f•~~z@•~*W9.Qttt~. !El 

•~s~~•m~~hf&ijw~z•~~. ~-~f~~ 

~;!:'to 

BA8216 are speech network IC having fundamental 
functions required for talking with handset. 

• !ti¥~ 

1 ) ~*ii~i5.m!li~ f i*i~ ~ z \, \ .Q 0 

• J\/ t-:'i!·y t--*~8i5@lllt 

• DTMF *W@Jilt 

• :::\'-- t---/.A.1J@lllt 

; ~ .:i - t-- ::J / t-- D - Jt.-;& tfilD1JUJa@Jilt 

2) @j-*tlftit 1.3k 0 Pift:ii![)mt.!ftit 1000 ~~8i5.m! t 7'7 / 

7ii8Mil' ~ .Q a 

3) ~8i5W1JiiBTL@~ltl:tJ--:iT.i:>fJ, 51'17-~ ·;i7v/ 

"./iirJ;.vt::.rJJ-tz 7 ~ ·;i 7 v ~ -1\t:Mlitc< ~ .Q a 

• ~Hf~;f"):!~/Dimensions (Unit : mm) 

r- 19.4±0.3 I 
I .!i 13 12 11 10 9 8 

~] 
00 1234567 

~1j~"mm·1 ti (VJ ~M 
~ ~ - 0.5±0.1 

~ --1 i--2.54±0.3 I 

rr1 I 15.24±0.3 

• .lf:ll.t 
~~a.m!t-J J: tf~8i5~il.m!~ 

• Applications 

BA8216 

8.8±0.6 

4) 9Hiltl}B~if2J'tJ-1, 'a Telephone set and telephone related apparatuses 

5) DIP 14pin l"!·;i Jr-".J 

•Features 

1) Incorporates basic speech network functions : 
• Handset transmit and receive circuits 
• DTMF transmitting circuit 
• Key tone input circuit 
• Mute control and side tone masking circuit 

2) Branch talking is possible with loop circuit resist­
ance of 1.3k 0 and 1000 DC resistance telephone. 

3) Receive output forms a BTL circuit and with its 
wide dynamic range it enables the use of a 
piezoelectric receiver. 

4) Few external components. 
5) DIP 14pin package 

00365-34-S1G553 111 
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BA8216 

• ~:;t;ffi:::;J;:~*9}/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limit Unit 

~P:/JO'il!:EE VL 18 v 
.'.'>48tffit.:':l!x ' l.,)>J tr1A /HAl:l:!.1111. 'L 

~~m~ pd 900* mW 

l:/Jf'Fi.ffillllttllfl Topr -25-+75 ·c 
f!Mfi.ffillllttllfl Tstg -55-+125 ·c 

112 RDNm 



BA8216 

• !l~B'!l~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, S1=1, S2=1, f=1kHz, BPF=400Hz-

30kHz) 

Parameter Symbol Min. Typ. Max. Unit IL(mA) Conditions Test Circuit 

71 :Ali:J.3:: (20) VL20 3.8 4.15 4.5 v 20 

71/~EE (120) VL120 4.1 4.6 5.5 v 120 

H v.r\Jl-A.:h~EE V1H 0.8 - - v 40 82=2 Fig. 11 

L v«Jl-A.:h'ltEE V1L - - 0.5 v 40 82=2 

H v.r\Jl-A.:h~llli l1H 100 200 300 µA 40 82=2, V1H=4V 

fl]~ll} GRo -13.8 -10.8 -7.8 dB 40 Vr=20dBV Fig.12 

ljf~i'; iii*l::ll:h VRD -19 -15 - dBV 20 THD=5% 

A.:tJ1 /l::"-'J/7. ZRIN 8.3 11.3 14.3 kQ 40 

~Si flj~llj GKTD 10.5 13.5 16.5 dB 40 82=3, Fig. 12 
VKr=-40dBV 

KT 
iii*l::ll:h VKTD -19 -15 - dBV 20 S2=3, THD=5% 

A.:tJ1/l::"-'J/7. ZKT 11 15 19 kQ 40 

fl]tll} GRP 0.9 3.9 6.9 dB 40 S1=2, Vr=-20dBV Fig. 12 

ljf~i'; !Ut*l::ll:h VRP 1 5 - dBV 20 S1=2, THD=5% 

A.:tJ1 /l::"-'J/7. ZRIN 8.3 11.3 14.3 kQ 40 

EE at f11m GKTP 25.1 28.1 31.1 dB 40 S1=2, S2=3 Fig. 12 
VKr=-40dBV 

KT iii*l::ll:h VKTP 1 5 - dBV 20 81=2, 82=3 
THD=5% 

A.:tJ1 /l::"-'J/7. ZKT 11 15 19 kQ 40 

f11m GMIC 19.6 22.6 25.6 dB 40 VM=-40dBV Fig.13 

MIC iii*l::ll:h VMIC 0 4 - dBV 20 THD=5% 

A.:tJ1/l::"-'J/7. ZMIC 5 7 9 kQ 40 

m~li fl]tll} GMF 21.1 24.1 27.1 dB 40 82=3, Vo=-40dBV Fig.13 

MF iii*l::ll:h VMF 0 4 - dBV 15 82=3, THD=5% 

A.:tJ1 /l::"-'J/7. ZMF 9 12 15 kQ 40 

MR Ro 30 35 - dB 40 Vr=-20dBV Fig. 12 
82=1-+3 

.::.:i-t-v~::t* MRRP 30 35 - dB 40 Vr=-20dBV 
82=1-+3, S1=2 

MRMIC 60 67 - dB 40 VM=-40dBV Fig. 13 
82=1-+3 

MRMF 60 67 - dB 40 Vo=-40dBV 
S2=3-+1 

L>-GRo - -6 - dB - Fig. 14~~ 

:17/H;\')1;£;&:11 L>-GRP - -5 - dB - Fig. 14~~ Fig. 14 

L>-GM1C - -15 - dB - Fig. 14~!lll 

NRD - -75 - dBV 120 Vr=O Fig. 12 

/ 1 A'v«Ji- NRP - -73 - dBV 120 81=2, Vr=O 

NMIC - -74 - dBV 120 VM=O Fig. 13 

NMF - -71 - dBV 120 82=3, Vo=O 

* 1kHz(7)BPF~ffl 
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• 'il~ft-J~ttitb*!/Electrical Characteristic Curves 

10 

8 

~ 
w 
0 6 
~ 
_J 

~ 
w 4 z 
:J 17 

2 t 
0 

0 20 40 60 80 

LINE CURRENT : I, (mA) 

Fig.1 ii!Iilit"l!:EE-llilk~"ll:ilit1;}•['1 

100 

241---jj"l--J--l-~F-~=t"'="'t="i-----1----14 

ro _j_ 

> 
CD 
:£. 

> 
w 
" ~ 
~ ~ 201 ~~tflil"t" __ '"4_+--=f= __ = __ i+-~:.+_v~.:::':i_:_?:==:=: o 

<i' 16 4 5 
~ 0 

12 J 
1 

8 

0 

::;; 
:::> 
::;; 
x 

-12 ~ 8'0~--'---2~0--''--~40 _ _.__6~0,__..__~8~0-.......,...,100 

LINE CURRENT : I, (mA) 

Fig.3 MF -llil*~~ilit1;}•['1 

w 
VRP Cl 

0 or---i--~::+:::+::t==F~F===f=~=='!6 ~ 
z z-~ ~ 
<i' I-
" -4f--~--t-+--+-t----t--l---+--t-;2 ~ 

114 

-8 7 
7 

5 
0 

2 ~ 
::;; 

~ 
-12.__-'-_,,.~_.__,.,_..__-=-_.__..,,..,..__.~ -'6 ::;; 

0 20 40 60 80 100 

LINE CURRENT : I, (mA) 

Fig.5 EE~"1'~i5-llil**~im1;Jtt 

RD Nm 

z 
<i' 
0 

BA8216 

25..--~---.-~~-.,.--.--.,---,.-,~---.3 

a· 
t---+---t--+---+--t--t--T- MIC "=±:::::::::i 

22 L 
/ 

4 

18 v.,~o 

12 -f 

LINE CURRENT : I, (mA) 

Fig.2 MIC -llilt~"i!:ilit1Mi 

-8r--r--ir-.---.-.---.-r---r-,---.-6 

-12 ,,.k:'.'.: 10 

w ro o 
:£. -16,J-----t---t--+--t--t---t----tVRDJ--t= -14 ~ 

: Ji ~ g -20·t--ff----ll---+--t--t---t--t--+-+--- -18 a. 

~ 
0 

z 
<i' 
0 

5 
0 

-24 j -r--+----t----t·-·-r--r--r---1- 22 ~ 
::;; 
x 

-28'~o-~~2~0~-4~0-~~6~0,---'--~8~0-~1-00 26 

LINE CURRENT : I, (mA) 

Fig.4 ~liit"1'~i5-llil*-*~ilit1Mi 

16.---.----.--.---..~.--...---,---,l.,---.,--~-6 

t---t---tl---+--t--t---r-t-G•m--t=:= 
......., 

12~-t/~+--+--l--+~l---+--l--+~~10 

8 ,___,....__,,__...,.....__,__-r---+--r-V •m --t-=-14 

t 4f---H'--il---t---t--t--+-t--+-t---l-18 

Or7Tlt--t--t--t--t--t---t--t--t-~-22 

4 -~ - ~o-'--~2~0~-4~0=--~~6~0--'--~8~0-'--~100 

LINE CURRENT : I, (mA) 

Fig.6 ~Jiit KT -llil*~~iJit1;Jtt 

~ 



32 

28 v 
7 ~ 26 

J 
~ 22 kt C!l 

18 t 
14 

0 20 40 60 

GKTP 

VKTP 

1 6 

1 2 

8 

4 

I--- --- 0 

80 
-4 

100 

LINE CURRENT : I, (mA) 

Fig.7 I±~ KT-!Bli1,'R~)Jii1i\'tt 

• iJl1J~191lm~/Test Circuits 

1SS133 22µF 

v, 
15V + 1.5k0 

> 
CD :e 
~ 

> 
w 
C!l 
<( 
I-
_J 
0 
> 
I-
::> 
11. 
I-
::> 
0 

z 
::> z 
x 
<( 
z 

GNDl 
4.7µF 4.7µF 

1.5k0 
+ 

27nF 
3k0 

R2 
s, 3300 

2 

4.7µF 1 
100nF 

1500 
R1 

3300 

1000 

800 

§: 
600 

J 
400 

200 

0 

1.5k0 

10µF 

vco VB + 

OB MIO 
33k0 

TO MF 
22k0 

VL MUTE 

R02 KT 

100nF 
R01 RO 

~ 
GND RIN 

RDNm 

BA8216 

--;._ 

I--I--

0 20 40 60 80 100 

LINE CURRENT: I, (mA) 

+100µF 

33k0 
1.2k0 

MIOIN 

15nF 

DTMFIN 

100nF 
1 s, 2 
0-0 

KTIN 
l3 MUTE 

10nF 
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L 

2.5H 
c 

Tl 

V,m (V) 

VL. 

r7/:7@llll\ 
Fig.10*~~ 

L 

2.5H 

T2 

L: WJ926 
C: MPW142 

MUTE 
VL 

j~.IJ'.it£*@]lll\ 
Fig.9 *~~ R2 0--1---__J 

GNDo---~f---0 GND KTIN 
~-<T>-1---<Te>2~ MICIN DTMFIN 

Z0 =600rJ 

R=400!1 

~ 
L;;o;10H 

S, o ON 

1300!1 

s, J ON OFF 
48V 

100!1 
v., 

BA8216 

VL 

r 7 :..-:7@llll\ 
Fig.10*~~ 

MUTE 
VL 

GND u----+---U GND KTIN 

Rl 

Tl T2 MICIN DTMFIN 

600!1 

Fig.11 il!!:ilit1M1ilUJ:li::@Jlft 

VL 

r 7 :..-:7@llil\ 
Fig.10 *~~ 

GND O--~f---0 

MUTE 
VL Rl 

j~IJ:;E£*@]Jil\ 
Fig.9*ftll R2 

T1 T2 

1U4Cl4<! 

+ 

600!1 

v, 

MUTE 

VL R 1 0---V..:::"' 

;_~IJ'.it£*@]lil\ 

Fig.9 *~~ 

R2 <>-----' 

GND KTIN 

MICIN DTMFIN 
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e )lllj'.<£:1J~ (MUTE="H") 

( 1) ~8! 

1) 83=R, 84, 85=0FF t::: l 08C1 J: IJ 1kHz C7)f~-% 

"IJ:)..1J l, VM2 ;lfJ.::E~Pi}t:::tJ:-10dBV, ~JittPi}t:::tJ: 

-30dBV t::: fJ. .Q J: 7 t:::~~fiil"t .Q o 

2) 84=0FF, 85=0N lt.::Pi}C7) VM2 C7):±J1J vr\'Jv"IJ: 

VM2(VC 9 .Q o 

3) 84=0N, 85=0N lf.::Pi}C7)VM2(7):±J1Jv/\'Jv'/J:)J!U'.<E 

'f.Qo VM2@<'::'f.Qo 

6GR=201og (VM2@IVM2(V) 

( 2) *8! 

1) 83=T, 84, 85=0FF t::: l 08C2 J: I) 1kHz C7)f~-%"1J: 

)..1J l VM1 t.f-10dBV t:::fJ..Q J: 7 t:::~~fi1J9 .Qo 

2) 84=0FF, 85=0N <':: lf.::Pi}C7) VM1 C7):±J1J vr\'Jv"IJ: 

VM1(V<'::9.Qo 

3) 84=0N, 85=0N t::: lf.::Pi}C7) VM1 C7):±J1Jvr\'Jv"IJ: 

)J!U'.<£:9.Qo VM1@<'::9.Qo 

6GM1c=201og (VM1@IVM1(V) 

83 : ~8!, *~!ffl~ ;;{J.1 "J 'f- ( ~~!iJ!IJ) 

84 : rBU.'Nt!f:tit ( 13000) C7) ON/OFF 7..1 "J 'f- (OFF) 

S5: H7 vJvtl~t!f;tJt (1000) C7) ON/OFF 7..1"J7-

(0FF) 

BA8216 

• 11.ifFfiltBJI 
BA8216 tJ:, /}:C7)~*jjjf'F "IJ: ff~';!: 9 o 

(1) /\/Fi!·;; 1--*~8! 

~~!IEJ;.'NJ: I)* i) n T ~ td~-% "IJ: I\/ Fi!·;; 1--(7) 7..1:::"- ;IJ 

t::::±J1J 9 .QC Ct t;::J\ / i''-tz ·;; !--(7)? 1? f.J' iJ C7)f~-%"1J: ~ 

8!1EJ;~t;::* I) f.:' l ;I: 9 o 

(2) DTMF*:±lsJ:Lf:t-- t---/)..1J 

BA8216 tJ: ~ .:i. - I- 7..1 ·;; 'f- "IJ: iFm ;it, ~H1B iJ' iJ C7)~JlU 1J 

t::: J: -:i TI\/ i''-tz ·;; I- *~8!'1:- F <':: DTMF *:±ls J: 'Cf 

:t-- t---/..A.1J'E- FC:"IJ:W~AiJn, Z.(7)'1:- FC7)C:~ 

t::: tJ:, /j' 17' 7 iJ' iJ C7) DTMF f~-% "IJ: IE!*~t:::*:±l 9 .Q <':: <':: 

t t::: :t- -1% "IJ: I\/ F -tz ·;; I- C7) 7.. l:::0 
- ;/J t: fi~ ;it ;!: 9 o 

• fj!Jf,l_t(J.))i~ 

BA8216 C7)~~tlt~tJ: 900mW l' 9 o Z. C7)~~j~5'<;: tJ:).ffi\.Ji: 

t:::J:-:i T~1t9.Qf.::~, f n~~rlt:::~'nLtl' VL ~!± 

t IC t:::)Mnl6t;~)McC7)f)tJ~'~!j=~j~51<::HJUiJ.~'J: 7 t::: 

l T < t.:' ~~'a 

RDNm 117 

I 
7-
t: 
I 

=J-

* ·:; 

" '7 
I 

7 



BA8216 

Pin No. ~Cl ~ ~ ~ ti li!l 

1 vcc i*Jf!B'!ll:i~~iliFr 
i*Jf!B'iltil:ililffl'T o VL tJ• 61!.HJi R101lli1_,·cll!:~tff:ll:M~ :h., ::J/7'/iJ" C101 
t:J: fJ5j<lit~ :h. n':I: To 

2 CB 
1~1H7-.:J/r/iJ" VL ~i'-<7)iili:mi'!ll:ili~'.lE11:;ffl<7)iili:• 7 1 - f:' 1~ ·;1 'J Jv- :t f jf~JilGT 7.d.: clf)<7)'.ll:mi1~ 
ll*1i:~-T- 11~7-.:::i /7'/-ttltl*1i: i.., :l:T o 

-~. '11!:1:J)i!jft 
~~~iili:mi'll!:1:Jl~'ltT9kclb<7)~1:J~•ffl•tt~~IGNDt<7)~~-*1i:L.,:1: 

3 TO 
llltttl*1i:~-T-

To R105 l.tliSJP;\'t:•~i!i t-:'711~<7)ft*!t\:11:J~<7):J:tlil1/illfl~'.lE I_, :!:To 
:l:t.:, R1os t t t t:fllO•llnllllilJl!<7) 7" •J ·;1 V'<7) 2 ill Hf4.JilGT 9 R104 ltl~ L., :!: To 

4 VL VL~-T-
~ii:MM~-T-l'To•~t1:11:lm~~~<7)~-T-~61lil~~tl:l1:J~:h.:l:To ~1~-t-:' 
7 1J ·;1:/<7) (+l fltlH:ll*1i:L.,:!:To 

5 R02 ~~i!it\:11:1~-T-
~8Uil:EEll!:!ll!lfffflT9 t ~ l.tf¥iifflmtt R191=330Q ltl*1i: l.,:l:To ~i17 ~ 
·;1 'l !l,\!<7)t,;~ R191=OQl'11' :!: ~':!:-!!Ao 

~~i!ifit:m1rn11ffflT 9t~1.tf¥iiffll!m R1oe=ssoo tll*1i: i.., :i: To c1s1 t.t 

6 R01 ~~i!it\:11:1~-T-
;,t=i- 1-- l.,:l:To 
~ 17 ~ ·;1 'J !l,\!<7)t,;~ R105=680Q t:iili:§IH:iili:min ·;1 1-- :::i /r/-Jt C191=4.7 µ F 
lllfl1i:L.,:!:To 

7 GND 77/ i-:-~-r ICft~~ilil'To ~1~-F7 1J ·y:/<7) (-) ~.:rt:ttfl1i:L.,:!:To 

8 RIN ~~i!iA1:J~-T- ru•llnllllilil!lli?k.<7)1liJ~~6<7)~~m~tA1:JL.,:!:To 

9 RC ~~i!i7'/:fl~11~7-. ~~7'/:f<7)31:•1~1 H7-.::J /r/-Jtl!l~ l.,:l:T o 
:::i:--7:,,-Jttt~~-T-

10 KT ~-ff~•At.J~-T-
~ .:i- 1--~-T-ti L vl';'Jv<7)t,;~. ~<7)~-T-t:A1:J ~ :h.t.:~-ff~•tf~~i!ifil:t\:11:J 
~:h.:l:To 

H [...-!';'Jv"(']i'lj\'<7)/\/ F-rr·y 1--liai!i:t;;fmt;::~fJ:l:To L v1'Jv1' MFA1:Jt:l.Ja;{.6 
11 MUTE ~.:i-l--A1:J~-T- :h.t.: DTMFf~~lllil**t:•tl:l L.,, KT A1:Jt:l.Ja;{. 6 :h.t.:~ -ff~··~~i!ifit:t\:11:J 

l.,:l:To 

12 MF DTMF i~~ A 1:1~-T-
~ .:i- 1--~-T-tJ< L vl';'Jv<7)t,;~, ~<7)~-T-t:A1:J ~ :h.t.: DTMF f~~tfllil**t:•t1:1 
~:h.:l:To 

13 MIC "'1'1'JA1J~-T- "'1'1'JtJ•6<7)f~~I A1:J i.., :l:T o 

14 VB 1~17'7-.~-T- IC i*Jf!B/~17'7-.~-T-l'To 1{11q:::i:,,7:,,-lj" C111 ··~l.,:l:To 

VB MIC MF MUTE KT RC RIN 
MUTE MIC AMP MF AMP REC AMP KT AMP 

H ON OFF ON OFF 

L OFF ON OFF ON 

~ w w w w w 0 I 
voe CB TO VL R02 R01 GND 

R.=19k0 (Typ.) 

Fig.15 MUTE A1:J~1il!illil~& 
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BA8216 

• liClJJllBlilt!J/Application Example 

R113 2.7k0 

1SS133 + 
0111 

0112 

A101 10µF 100µF 
A114 v, 1.5k0 voe VB + 
33k0 

ZD101 + c," 
GND~ 

15V 4.7µF MICIN 
CB MIC 

A102 c .. o ;J;. 
1.8k0 10nF 

R,,, 150 DTMIN ~ 
0104 MF ~i!i 

22nF R103 c,o, tll! 
2.7k0 lOOnF 

H 

I s,o, 
Rio• VL MUTE ~L 1500 

R,,. 100k0 
10101 KTIN 

R2 R02 KT 0 .A 
10nF I::" 

C,,, 100nF I 
4.7µF R,,, 6800 7-

R1 R01 RC 

~R,~ * Qf!U ·:; 

C,os lOnF 
I-
'7 

ciND RIN I 10,,, 7 
1000pF 

Fig.16 
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BU8874 

BU8874 -~~•m DTMF v~-/~ 
DTMF Receiver for Telephone Set 

BU8874 11, \itj:!ii:~iii!i.flJIH:::ml~ ~tit.: 16 ~UlO) 

DTMF f~~I 4 t:·y l-0)/(1'7 IJ- ~ IJ J7Ji,7-11 t:::~ 

liT .Q DTMF v ~-1( IC "t'T o 

::J/1"<? 1-t.i: DIPS pin l"<·;1'r--;;"t'~JJilA.:? ~I:::, ~ 

1'7~ ·:1?v/-;;tffb.1,'t.:11>, 91-i;tttA.:1JY/:1tf~tt:t: 

Tofl-1"111'Aff*Al-V1'::J/~~ij~m"t'@9~11>. 

-~HiO) / '7" '7 tf~1J•-tt :t: To 

The BU8874 is a DTMF receiver which decodes all 16 
DTMF tone pairs into a 4-bit binary serial data for TAM. 
This device is in compact DIP 8 pin plastic package, 
incorporates an AGC for wide dynamic range which 
remove an external amplifier. For use with micro­
processor controlled guard time, you make good use of 
know-how. 

•!!\¥:Ii: 
1) ~ 1' 7 ~ ·;1? v ;....-;; 45dB (AGC l*JiOo 

2) l"f'7-~rJ/=f:- l"o 

3) 4 t:' ';! 1-J(-( 7 IJ - ~ IJ J7Ji,j''-111±l:1J 0 

4)fl-1"111'Al*Al-V1'::J/"t'~m"t'@.Qo 

5) l::A71J ~Af;J"8A.:1Jii:/if- (ACKii:/if-)o 

6Y 4.19MHz*ii~:t.IJH~fflRJfigo 

7) DIP8pinl"<·;1'r--;;o 

•Features 

1 ) 45dB dynamic range (built in AGC circuit) 
2) Powerdown mode 
3) 4-bit binary serial data output 
4) For use with microprocessor controlled guard time 
5) With hysteresis (ACK pin) 
6) Uses 4.19MHz crystal resonator 
7) DIP 8 pin package 

•m~ 

\itj:!ii:•iii!i.fl 

• Applications 

Telephone answering machine 

• *~'1">.!~/Dimensions (Unit : mm) 

9.3±0.3 

Rl .0 I a 7 6 51 

-u~ 
"'? ci 1 2 3 4 J. "! ~7.6±0.3 -: 

"' +I -. ·" +1 +I 
• CD I CD IT"'"' -

o • I. I I · 
+I "" I"' -~ ~~os±o.1 o.>±0·' 

~ ~I I I (V) 2.54±0.3 
17.62±0.3' 8.8±0.6 
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• :i' Cl ·;; ? ~i 1' J7 ?' 71./Block Diagram 

PWDN 
(2) 

INPUT 
(1) 

osc 
(3) 

V 00(8) GND(4) 

BIAS 

osc 
+ 

CLOCK 
GENERATOR CLOCK 

COL 
FILTER 

ROW 
FILTER 

• ~M:ti:::*:JE:.m/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limit 

~PhQ'1il:EE Voo 7 

..A.:1J~EE V1N GND-0.3-Voo+0.3 

..A.:1J~mt l1N 10 

:±l:h~EE Vour GND-0.3-VoD+0.3 

ff:g~~~ pd 500* 

lbf'Fiililli'lBl!I Topr -10-+10 

f*ifiililli'lBl!I Tstg -55-+125 

• l1BU1JfF*#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. 

'11l:ibl!~EE VoD 4.75 5.0 

~~J!l)!li~ lose - 4.194304 

~~J!l)lli~mli! t;,,fosc - ±0.1 

RDNln 

STEERING CIRCUIT 

DIGITAL ODE 
DETECTOR 

Unit 

v 
v 

mA 

v 
mW 

"C 

"C 

Max. Unit 

5.25 v 
- MHz 

- % 

BU8874 

ESt 
(7) 

PARALLEL ACK 
~SERIAL (6) 
CONVERTER 

SD 
(5) 
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• 'ii:~fr.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Voo=S.OV) 

~mt~;¥tt 

Parameter Symbol 

i!J1'F•mt loo 

PWDNili/.l-T }..:t.J~EE "H" V1H2 

PWDNili/.l-TJ..:t.J~EE "L" V1L2 

ACKili/.l-T }../J~EE "H" V1H6 

ACKili/.l-T }../J~EE "L" V1L6 

J..:t.J•mt"H" l1H 

J..:t.J•mt "L" l1L 

1pinJ..:t.J 1 /l::'-'.f/ .A Z1N 

"H" l/A:'Jvi±l/J~fO~EE VoH 

"L" vA:'Jvi±l/J~fO~EE VoL 

* 1 ACK lili'f, PWON lili'ft:)ij:jj 

* 2 EStm'f, SDm'ft:;ij:jj 

iflill:~tjljl~~ft;I: [, l S IJ :J:-lt A, 0 

Parameter Symbol 

lf~J..:t.J vA:'Jt-lBOO VIV 

ff:g 2 f.!iJiJtr.i vA:"Jv!'i I: VTWP 

VTWN 

Jj!ij)Jt~~i±llBll!I BWA 

f.!iJiJt~ILti1.<lBl!!I BWR 

3 ;.J.:~~iJtff:glBoo TTT 

/ 1 .A'ff:glBll!I TN 

~l 17' Jv I- - /ff:g:lBlilJ TOT 

1~.JS-i±IJ.ll.~i±IPil'rai top 

1~ .JS-iilliliM~ i±I Pi\'r.i to A 

7·-~:,,71-v- i- fos 

i±I :t.J i'Ui!J#r.i IPAO 

t? ·:; I- 7' ·:; /Pi\'rai loL 
.. 

Min. Typ. Max. 

1.0 2.2 3.4 

Voo-1.0 - Voo 

GND - GND+1.0 

Voo-0.8 - Voo 

GND - GND+0.8 

- 0.1 1.0 

- 0.1 1.0 

10 30 50 

4.6 - -

- - 0.4 

Min. Typ. Max. 

-42 - +3 

- - +6 

- - +6 

±1.5%±2Hz - -

- - ±4 

- - -16 

- -12 -

- +14 +7 

5 12 20 

0.5 5 15 

- - 1 

- 70 150 

0 - -

30 60 

* 1: OTMFfll-15-1)..:IJ t.,, ://?Iv 1--/)il(;)J'O)il[!Ev-"lvi VIV l:T~. 
* 2: ~il!:FolilJi~J: IJ ~x±0.73% O)F.Ji.l!ittiiiiil'!HM'-:do OTMF ill-15-t:M [,''(O);\l!:;E. 

* 3: 2 F.Jitr.ii..-.o;;1v:i.l\'t..: r,. 
*4:ITTMFill-15-l:tftfft0)390)~~ttiA!iltl,T)..:IJ. 

* 5 : 350Hz I: 440Hz (±2%) O)f1";-15-t:M [, T O);\l!:;E. 

122 ftDHm 

Unit Conditions 

mA PWDN=GND 

v 

v 

v 

v 

µA * 1 

µA * 1 

kQ V;n=OdBm,f;n=1 kHz 

v loH=0.4mA, * 2 

v loL=1mA, *2 

Unit Conditions V;n(dBm) 

dBm * 1, 2, 3 -

dB * 2 -15 

dB * 2 -15 

- * 3 -27 

% * 3 -27 

dB * 3, 4 -27 

dB -27 

dB * 5 -27 

ms -27 

ms -27 

MHz ACKDuty40-60% -

ns ACK~so -

ns -
ns 

BU8874 

Test Circuit 

Fig.5 

Test Circuit 

Fig.6 



• tl~rr!l!M'ttdll*.fl!/Electrical Characteristic Curves 

f­z 
w 
CI'. 
CI'. 

i3 3 

>­
_J 
0.. 
~ 21--~-t-~~~~~~--t~~~--; 
(fJ 

(!J 
z 
~ 1f----7"'"-t--~~~+-~~---t~~~---j 
CI'. 
w 
0.. 
0 

0 3.5 4.0 5.0 6.0 

+8 

- +6 
'$. 

~ +4 
z 
0 
i'.= +2 
<( 

> 
~ 0 

SUPPLY VOLTAGE: V 00(V) 

Fig.1 ilHt~i1it-'il!:i~~Eni'itt 

'** ~ 
!§<:±: 

r------1 
v;,= 100mV,,(-i§.Jlj])JJi<T.> v"-!v) 

OJ tnl!if 

7.0 

!§<:±:_ >-
~ -2 
w 
::::> 8 -4 
CI'. 
LL. 

-6 

-8 
3.5 

'** 

4.0 5.0 6.0 7.o: 
SUPPLY VOLTAGE : V 00(V) 

naNm 

BU8874 

+10 

E' 
ID 0 :s 
_J 

~ -10 
w 
_J 

_J 

~ 
:llf:*: 

L 
<( -20 
z 
(!J 

V =VOTMF 
;, 2 c:>E~ (v'"(;J:-i§.Jlj))JJi~<T.> i..- "-iv) 

U5 
0 -30 
:J 
<( 
> 

-40 

-50 

+8 

~ +6 

<i +4 

z 
0 +2 
~ 

r---Wt~Ti;\' 

--1 JiruJ' 

3.5 4.0 5.0 6.0 

SUPPLY VOLTAGE: V00(V) 

'** !§<:±: 

V00 =5V > w 0 
0 

r---- v'"(;J:-;!l-Jlj);JJi<T.> v "-iv 

b -2 
z 
w 
5 -4 
w 
CI'. 
LL. -6 

-8 

1JJ tnll<f 

**:±: 

'** 

-50 -40 -30 -20 -10 

INPUT LEVEL : v'" (dBm) 

7.0' 

0 
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BU8874 

• iJlg~l§llHil/Test Circuits 

100k0 
10µF 1 •• 

INPUT v., 

PWDN ESt 
v •• 

osc ACK 0 

GND SD 

100k0 

4.19MHz X'TAL 

Fig.5 DC ~ttll!U:lE:ll!I~ 

INPUT V00 1----...----. 

..--------, PWDN EStt----+----t------uESt 

DTMF ~----10SC 

100k0 GND 

4.19MHz X'TAL 

Fig.6 AC ~ttillU:lE:ll!I~ 
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INPUT 

ESt 

SD 
LSB MSB 

DTMF 
r------tTone #n+1 

ESt VIL - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

ACK VIL - - - - - - - - - -

SD 

VIH - - - - - - - - - - - - - - - - - -

VIL - - - - - - - - - - - - - - b~ - - - - - - - - - ~I- - - -

LSB 

Fig.8 ACK c SD (J)511-" /'j 

RDNm 

b, 

DTMF 
Tone 
#n+1 

LSB MSB 

b, 

MSB 

BU8874 
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INPUT Yilii-TJ: •rnui ~ nt.: DTMF 1~.§%,i, 2 '(000) 6 ;.ju\ 

/ F1~;i. 71 Jv?I l', ~Mli!i.11~8C:1&U~li!i.11~8,:-$Hilt~ n 
£To -$flllft~nt.:&q(})f~i%'i, i:!Cl7Cl.A::J//\l,,-51 

£: J: IH§Jf~)~~jf~ ~ ntd~, DIGITAL DETECTOR A.f# 

*1i~ tl.£"9 o 

DIGITAL DETECTOR l' ,i, DTMF f~.f%(})&q :t:f1i!~fJ 

DTMF f~.§%0) li!il )~··Im';:: ilb .Q fJ' c? fJ'*IJ'.lE L., £To 

&qO)li!iJ~Bff1'!~tJli!il~B•lm-cilb.Q~~. 1il~tJ 

DTMF i~.§% H~t:i:I L., f.:;: C: ~ ~T Early Steering(ESt) t:l:I 
1Jf~.§%~t:l:\1J L.,£"90 fO)*a~, EStYi/ii-TfJf "H" (:tJIJ 

£'t 0 

EStYi/ii-TfJf "H" C:fJ-:JTc'.Qr .. i,:, ACKYi/ii-TJ:IJHJl-7. 

~.A1J't.Q;:(:£;::J:IJ, SDYi/ii-T,:7:::i- i''~ti.t.:: DTMF 

i~.§%fJf 1\ ·U- 1J - ::J - Fl't:i:l:h ~ti.£ 't ( Fig.7 ~!m) 0 

ACK Yi/ii-TJ: IJ .A:h ~ ti.9 ~~l~Jv.AO):iiHDO)J~Jv.7.0).li: 

'5 ...tfJqJ <: 7'- ?I~ 7 "J 7- L., £'to IOilaif £:, LSB fJ~· SD 

Yilii-T J: •J t:l:l :h ~ n *'to :.x 0) 3 '~ ;i- ;i. <: 7 ·:; 7- ~ n t.: 
7--$1fJf1 I:::":; l--f-:Jt:l:\1J~:h£'t (Fig. B~!m)o 

:t L.,, ~~~1~Jv.AfJ~·3g~_rfO)~~. $JTL.,c'7-51tJf7 

~7-~:h£tt~o5ft§~·(}).li:'5...tff~I~~~. E& 

Yi/ii-Tff~~~.li:'5...tff.Q£l'Ma~:11.*'to 

4 t:»:; 1-- • 'jl)J7Jv-T-51~ Tabel.1 £:~L.,*'to 

Table 1 :/ 'J J7 JL-7-'.HJ-Jit~ 

ROW COL 
*~ 

b3 b2 
[Hz) [Hz] (MSB) 

697 1209 1 0 0 

697 1336 2 0 0 

697 1477 3 0 0 

770 1209 4 0 1 

770 1336 5 0 1 

770 1477 6 0 1 

852 1209 7 0 1 

852 1336 8 1 0 

852 1477 9 1 0 

941 1336 0 1 0 

941 1209 * 1 0 

941 1477 # 1 1 

697 1633 A 1 1 

770 1633 B 1 1 

852 1633 c 1 1 

941 1633 D 0 0 

O= "L" v«·1~. 1 = "H" t.-"(J~ 

ACK PWDN ~* 11.!l 

x L li'iHJJfl''E- F' 

L ___J-H t~'7-~'7/'E- F 

H H *:lE*i 

X=don't care 

I =ACK pint: "L" l.-"(J~~bO;ttdltt:, .ll:-1;.J:if 
•JI·,Vl'Jt'7-:$i'7/'E- l"t:.A•J:!:9o 
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BU8874 

b1 bo 
(LSB) 

0 1 

1 0 

1 1 

0 0 

0 1 

1 0 

1 1 

0 0 

0 1 

1 0 

1 1 

0 0 

0 1 

1 0 

1 1 

0 0 



Pin No. 

1 

2 

3 

4 

5 

6 

7 

8 

BU8874 

mlfiif-:f5 ~l! ~Jl 

INPUT ;f-7 { ;tf~.JS-A. :l:Jm!fiif-o AC tJ ·:; 7' 1) .._, 7 vr < t~"~ l 'o 

1t'7- 51''7 :,,f~.JS-.A.:tJ~iHo 
PWDN "L" v/'\:Jv"'C'ii'ii\'tJ.Jf'F'E- F"'C'9 0 "H" v«Jv"'('1t'7-5i".l/'E- F':.A.~J. il!lfill'11!::1:J~i~'.!1~-t!: 

:1:9 o Z.(J)m!fiif-~ "H" v«Jv,:9.QR\\'ti, ACKm!fiif-~$'f;t: "L" v-"'Jv': [.,''[ < t:.~l'o 
~flfl~:til1nO)A.:l:Jm!fiif-o 

osc Z.O)m!fiif-t GND rai': 4.194304MHz 0)7J<r.,~:tJj1f-~lii~ [.,:I: 9 o :I: t~9HiBtJ' i)~:tJl1n.A.:tJ ifOili~T 
'to 

GND 77/ Fm!fiif-

'./ 1) J7 Jvj-'- :$! tl:l:l:Jmlfiif-o 
SD EStm!fiif-if "H" v/'\:Jv,:>:i:-:ol'l 1 .Q~;i;lm"'C', ACK ~ffiff,:-)10)/tJv.A ifA.:h ~ n .Qt' SDtl:l:l:Jm!fii 

f-';J: Table 1 k~9 DTMFil§.-%,:;t;l/it9.Q 4 l:: ·:; t-J\1"f- 1)-::J- F~tl:l:l:J L,:1:9 0 

~~JtJv.AA.:hm!fii't-o l::.A7 1J :/.Af;t~"'C'9o 

ACK EStm!fiif-if "H" v-"'Jv,:t..:-:otd~, Z.O)m!fiif-,:A.:tJ~nt~ 4li~JtJv.At;I: SDm!fiif-tJ:j:l:JO) DTMFi~ 
.JS-':;t;tfit9.Q 4 l::'·:; t-7'-5' ~tl:l:l:J ~i!::l:9o afJJO)ltJv.AO).li:.'l)..l:tJqJI ·:; "./'tJf-T-5'~ :/7 t-9 
.Qi\IJ,:7·;17G:l:9o 

ESt krJ7 1) /'/f~-%tl:l:l:Jm!fiif-o 
~l'lht..: DTMFf~-%.A.:l:JtJ'if>.Q~.g., Z.O)m!fiif-ti "H" v«Jv,:1JfJ:l:9, 

Voo '11!:im!m!fiif-

Fig.9 INPUT Fig.10 PWDN 
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---.--------v,, 

Fig.11 OSC 

v,, 

Fig.13 SD,ESt 

• flJJJJ:O)):Ul 
·l"i'7-~r'J/ 

ACK= "L" v"''JvO)C: 15, PWDN llffij-=H:rr-s_t;lflJ 

I·:.i:/t-9-;t.g;:C:,:J:IJ, l"i'7-~rJ/-'E- F,:9.g 
;: t 1.fiiJl>m-z' 9 o ;: 0) C: 15, l"i'7 - :$i' r'J / 'E - F~~J'E tJ> 

sn~-·+~•~. ~-~~d~~~*9o 

SDWB§~~~~$~J:.g~fflis99~~*9o 

·R~ 

~7~7?R~Ti~ffl9.g~~~~. R~~--~­

f.l>"r,mm e: t.t .g ;: e: ti~·~ .it s n * 9 0) -r, R~T ;1. - n ~ 
sr"i~ '~-Ii< t!:. ~ ~ 'o 
~-d:~?C7?i~A9.g~~~~. ~~1J7~ffl0) 

:::i;., 7/-lf i A ti. T < tC. '/!: ~ 'o ~fififH;J:, R~~5Bi:B.6X 

-$t1Jf)~~ ~IJ~', tJ>-:J 1''717'11t1JO)l&J~fi;JC: f.i: G IJ~'d: 
-) 1J:iifiJ;:)H/t, <.' ( t!:. ~ ~ 'o 
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v,.._ 

Fig.12 ACK 



• /iOJHili!~J/ Application Example 

c, 
rn-15-.A.:t.Jo>----~l l---+-----I 

0.1µF 

R, 
100k0 

BU8874 

Fig.14 

RD Nm 

BU8874 

1---------o } ~i- -7 ,_, 
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BA8204/BA8204F 

BA8204 
BA8204F 

'l!i!•JH t- - / 1) /'Ji IC 
Tone Ringer IC for Telephone Set 

BA8204/BA8204F 'j;, PlJi t±l i~ ~ iJ> <:> "'Jl- ff i ~~ 9 .Q 

I--/ IJ / jj IC 1'9 0 /'(Jl,.ffO)l!JjJUlllj;, 9H;tttO)ilU1L, 

:J/¥/~O)~~i~~9.Q;:t~J:?T~~1'9*9o 

TRG ~IH·,::J: IJ llH1JOOM~G:i~.i .Q;: t iJ"1' 9 *' 0 

*t.::, t±l1.l~f.H;:,j;ff~7-lj'-, 1-7/;<t!lft~:tl,t.::;< 

t::"-::b~ii~i-5~;: t iJ"1' 9 * 9 0 

The BA8204/BA8204F are tone ringer IC generating 
bell sound actuated by ringing signal. The frequency of 
bell sound is variable by changing the constants of ex­
ternal resistances and capacitors. The supply initiation 
voltage is variable at the TRG pin. 
You can select an output load out of piezoelectric buz­
zer, transformer coupled speaker, etc. 

•~A 
1 ) 'ffi;)l!ltt'ii)llf 1' cfb .Q 0 

2) 40V iitff 1' cfb .Q o 

3) TRGil:li:Ti fflt.'Tibi'l=OO~'iiiiii'iiff i~.i.Q;: t fF1' 

9 .Qo 

4) BA6564A, ML8204t t:0
/ ::I /H7 7Jt..1'cfb .Q 0 

•Features 

1) ·Low current consumption 
2) Withstanding 40 V 
3) External triggering or ringer disable. 
4) Compatible to the BA6564A and ML8204. 

• Applications 

Telephone, ITS, TAM, FAX 

• *~-:l"ii~/Dimensions (Unit : mm) 

BAB204 

"'? ci 1 2 3 4 j_'"'! Ff,7.6±0.3 '": 

0 0 0 

"? ~ 1 .. ~ . :!:I 
+1 M IN ..: ~cif]m0.,±0.• o.3±'' 

~ ~I I I "' 2.54±0.3 
17.62±0.3° 8.8±0.6 • 

BAB204F 

6.2±0.3 

I 4.4±0.2 I 

~3LJ~ I 
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• 7· Cl ·y 7111' -P 7· 7 .L./Block Diagram 

vcc 1 

LFO 4 

POWER SUPPLY 
WITH 

HYSTERISIS 

• il@M•*:IE~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

'ili:~'ili:S: Vee 40 

l BA8204 500* 1 

~~nl:Slc pd 
BA8204F 450* 2 

tii'Fi~Jt~WJ Topr -25-75 

i:iil#i.ffi\Jt~Wl Tstg -55-125 

*1 Ta=25°CJOJ..t1'flelll"97.>l;!!.g1~. 1·c1:-:i~. 5mW~i!R.l57.>, 

*2 Ta=25°CJOJ..t1'flelll"97.>l;!!g1~. 1·c1:-:i~. 4.5mW~i!R.l57.>, 

• tlUi!!llJfF•f-1'/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. 

Vopr 

RDNm 

BA8204/BA8204F 

'ii 
~iii 
II 

I 
t-
I 

/ 
') 
/ 
-jj 

Unit 

v 

mW 

·c 
·c 

Max. Unit 

38 v 
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BA8204/BA8204F 

• i!Ultf.JMti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=24V) 

Parameter Symbol Min. Typ. Max. 

tif'l'ml~!iil.Uli!I: Vs; 14 16 18 

11.if'l'IUiJ'ii~IUl~S:: Vsus 8.2 9.8 11.2 

11.if'l'ml~il!l•t)M Is; 1.3 2.2 2.9 

lbf'l'Mail!l'lt)M lsus 0.22 0.4 -

~~Jililj&'.~*3 fL 9 10 11 

~fiJilililll~* 3 fH1 446 512 563 

~iiJilililll~* 3 fH2 565 640 703 

l±l1:JiiS:: H v-"Jv VoH 19.7 22.0 23.5 

l±l1:JfliS:: L v-"Jv VoL 0.5 0.9 1.4 

llelbml~ta:: VTR - - 36.0 

*1 ibf'i'lllHrll•~(;I:,' ~-/ 1J/:fllJ'"~l'~lllllrllTQ0)(;::~1HHtt~~~1'T, 

*2 !lihf'i'IUiUlt~(;I:, ~-:.-•J:.-:fill'"~l!iiHll!!TQO)l:•~~t.t-~11~1'T, 

*3 ~l!JOP-ailll:tl:U, "'f'iiJO)~(:J:-:iT~:ii':<'!tl.:l:T, 

1 

1H1 1.515XR2XC2 (Hz) 

IH2=1.24XIH1 (Hz) 

Rh R20)1ft~filW:, 330kOJ:lJ:1'T, 

Unit Conditions Test Circuit 

v *1 

v *2 

l\am, 
Fig.5 

mA Vee= Vs; 

mA l\jlf.i, Vcc=Vsus 

Hz R1=773kQ, C1=0.1 µ F 

Hz R2=595kQ, C2=0.0022 µ F Fig.6 

Hz R2=595kQ, C2=0.0022 µ F 

v loH= 1 OmA,7pin=GND 

v IOL =10mA,7pin=6V 
Fig.5 

Vrms RTRG=330kQ Fig.4 

llHJJlllllrll~~l;t, ~-;,')/:fib'" Fig.40)!Eli&(:-r, llG!IJJ~llllii!TQO)(:•~~t.txillf•~1'T, 

iiitlilr: .. Hiall:it(;I: i,-r ti IJ :I: it A,, 

• 113itf.J!Mtilllla/Electrical Characteristic Curves 

132 

5.-----,-----r -~----~ 
2pin: Open 

1 4 

~ 31----+----+----+-----i 
w a: 
a: 
5 21----+--+--l--+----+-----i 

~ 
0. 
0. 
:J 
U) 

SUPPLY VOLTAGE: V,, (V) 

naNrn 

40.----...,..----.----r----. 
IOH=10mA 

~ 
]301-----+----+----+--~ 
I 

.:J 
w 201-----+----+----+--~ 

~ 
~ 
5 101-----+----+----+----< 
0. 

5 
0 

00!"---1~0,....---..,2~0---30,,..._ __ ~40 

SUPPLY VOLTAGE: Vee (V) 



IOL = lOmA 

~ 
.; 

> 
w 

20 0 

~ 
__J 
0 
> 
f-
:::J 
a. 
f-
:::J 
c 

0 
0 20 40 

SUPPLY VOLTAGE : V cc (V) 

• iJVJ~IBli&~/Test Circuits 

1µF 
250V 62k0 

f=20Hz 
Vm 

1SS131X4 

SW, 

R, 1 

R,=773k0,0,=0.1µF 
R,=595k0,02=0.0022µF 

36V 

lOµF 
50V 

BA8204/BA8204F 

+ ~-----12 

330k{} 

620k0 

Oscilloscope 

lfi§ 

Vs;, Vsus 

Is;, lsus 

VoH 

VoL 

Fig.5 il!U'.iEl§J.!3 ( 1) 

RDNRI 

lnF 

BA8204/BA8204F 

10k0 

SW1 

1 

1 

2 

2 

=~ 
I 

PQHR106YA 
(tHIJ*1ii=~13) 

SW2 

1 

1 

2 

3 
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~ 

SW, 

Vee 

6V 

• llJfFml!jij 
TRG yifffO)fieffl1:J)! 

Oscilloscope 
1 8 

2 7 
R, 

3 6 

4 5 

R,=773k!l, C,=O.lµF 
R,=595k!l, 0 2=0.0022µF 

C SW, 
' f 2 ,,,-0--. H 

1 f, 

Fig.6 iiU'.li::l§lllft ( 2) 

BA8204/BA8204F l' l;t, TRG Y:ffi-Tifiel-'ihi'l=l~IHa~EE 
(Vsi) Hl'.~~;:(:;lfl'8::H-o 

Fig. 7 O)J:? 1:, TRG (2pin) Y:ffi-7-;IJ> S, tI.Hit RTRG i 

Vee 1:tl*1C lJ * 9 0 t.Mit RTRG 0)1iB i R ~ 9;: t 1: J: ~J 

ih~OOM~EEiR~.Q;:t~l'8*9o 

Fig. 8 1:t!.Hit RTRG O)f@iR~t.:PijO)~Jbii~EE (Vee) 

)1!4'A:~mt (Ice) ~;jttVf- IJ*t" o 

134 RD Nm 

BA8204/BA8204F 

:!WEI SW1 SW2 

IL 1 1 

IH1 3 2 

IH2 2 2 

~---12 

5 

GND 

Fig.7 

40 

Vee (V) 

Fig.8 



BA8204/BA8204F 

·~ 
jj[!~ :t ~ II im 

1 Vee 'ill:iiiijY//Ff ~~'ill:iiiij~TZ9. §1~-F7~~:/~ffi~T~-~~*9· 

ii°*' t.;I: ~- :1:..-Zf~fflZ~*91i, Vee Xti GND ~T~r.ii:tttl'it, Xti'YI:l--§1 
2 TRG i-. 'J 1fJ..1J~T ~- Fflt~9.Q;:(:t:J:IJ, ~~~M'ill:iiiij'ill:EEfR~~~UR~f·~~~U9.Q;:(: 

1iZ~*9· 

3 LFI 'f!f;~itPil''.iE:tt 

-~~T 
7- 7 JL-illlJ~R~~ittt f )~'.iE9 ?.i Pil''.iE:tt f It~ ~ * 9. 

4 LFO 

5 GND GND~T 1c ~W.1!f:'ill:ttz.·9. § 1 ~ - F·:f 1J ·:; ::;·~e~Ti:tt*'1C ~ * -t. 

6 HFO ~~itPil''.iE:tt 
lt~~T 

1- -/illlJ (<iJ!ft~itttl ~-~~itttf)~'.iE9?.iPil''.iE:ttf•~ ~ * 9. 
7 HFI 

----·------ ----

8 OUT tl:l1J~T EE'ill:"/-tf- t•~9.Q1J'* t~ i.;1:, 

• ~JILJ:O))i~ 

TRG YiffiT-~ GND ':f~ifii'C9 .Q L. C: ': J:: -:i ZllUJJ~ll: 9 .Q 

<::. C: tf<: ~ :t: 9. t::-. tc.· ~ <::. O)~-&. Vee YiffiT-~B:tf30V 

~ ~ *- iJ \, 1 J:: -) ': '') I T - ~ -{ ::f - f-:' ': J:: I) ~ff~ $1]~~ ~ 

z < t:'. ~ \, 1 o 

• litlfl IEl~~J/ Application Example 

"7:,, A 11)- vr :$1' 1 T.:: ·:; 7 A l::"-:h i:tt~ ~ * 9 0 

1SS131 X4 
lµF lOµF 

50V 

BA8204/BA8204F lµF 

250V 6.2kfl 
o-ft--'V\A,,__.-<~-----<I~-+---------~ 
L, 

+ 

L, 

330kfl 
~----12 

~-.----13· 

Fig.9 

naNrn 

50V 470!l 

71---+-~ 

6 I 1.5nF 
330kfl 

5 
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BA8205/BA8205F 

t--/ IJ /jJ BA8205 
BA8205F 

Tone Ringer IC for Telephone Set 

il-¥:±li~.Ji5-fJ' G /\'JL-8 f ~~9 .Q I- - / 1) / jj' IC -z.:·9 o 

~'"•~~~•~nMtt~mtt. ~:.,.~:.,.~~~••~~ 

J: f J llTR9 .Q.:. e: n~·ilTtmz, * t.:: :±l :tJ~f.ii i: til±~ :i-tf-, 

t-5/~-~~~~~~-~Wt•~.:.C::WT~:l:9o 

This IC is a tone ringer for generating bell sound from 
ringing signal. 

•*¥~ 

1) ~illi1±917"Td!i.Qo 

2) ML8205C::~/~/H7:7'JL-

•Feature 

1) Absolute maximum supply voltage 40V 
2) Pin compatible with BA6565A, ML8205 

•JIB~ 

~8i!im, ~mijg~8i!im, M9~~8i!im, FAx, ~8i!ilitm~ 

~ 

• Applications 

Telephone, ITS, TAM, FAX 

• ~Hf~'1-5:k~/Dimensions (Unit : mm) 

BA8205 

I 9.3±0.3 
Rl.O 8 7 6 51 

WJ~ 
"'l~ d '!'.:! 
+I "' 
co 
cO "' 0 

+I 
"! 

"' 

1 2 3 4 

____ _l~ 
1

. 7.6±0.3 ii~I 

+1~-

t§±o.3 .I 
7.62±0.3 

1~ ..-' 
0.3±0.1 

0.5±0.1 

I. 8.8±0.6 • I 

BA8205F 

5.0±0.3 
0.2±0.1 

II 

1 2 3 4 J~i~ 
0.65 

'Cl__ 

;1it=Trl 
1.27 ± 0.2 0.4 ± 0.1 
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• ~M~:*::iEf§/ Absolute Maximum Ratings {Ta=25'C) 

Parameter Symbol Rating 

~iw.~J± Vee 40 

l BA8205 500* 1 

l\9''.l&:m~ pd l BA8205F 450* 2 

IJ.if'Fi.!illi3!1llm Topr -25-+75 

ilH¥i.!i!JU1llHI Tstg -55-+125 

*1 Ta=25°eJ:J_tl'ftlll"t<ii,l;\~li, 1·e1:-:i~SmW'fti1"t;;<>, 

*2 Ta=2s·ei:.1_tl'ftlll"t<ii,l;\~li, 1'et:-:>~4.5mW'fti1"t;;<>, 

Unit 

v 

mW 

'C 

'C 

e m~llJfF;le#-/Recommended Operating Conditions (Ta=25'C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 38 v 

• tfi~rr:J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=24V) 

Parameter Symbol Min. Typ. 

IJ.if'F~~~;~~EE Vs; 17.6 20.2 

1111-Fm*YC~i~~EE Vsus 10.4 12.0 

IJ.if'F~~)f!Jfit~)lit Is; 0.8 1.4 

IJ.JM~*YCil!lfit'ill:)lit lsus 0.45 0.82 

~*f.!il)J.li~*3 fL 9 10 

~*f.!il)J.li~*3 IH1 558 625 

~*f.!il)J.li~*3 IH2 705 783 

t±l1J'ill:EE H '-'''<Jv VoH 19.7 22.0 

t±l1J'ill:EE L '-'"'Jv VoL 0.5 0.9 

l!.~IJ.i~~~EE VTR - -

* 1 C -/I) /;lj!f#j}Ji'ftlllJM)T Q(/)1:1(.~IJ:il!;~il!;f:EL'o o 

*2 "-/ 1) /;lflf#j}Ji'fttl!i!til:T<><l)l:,Q·~IJ:il!:~1if:E1'9 0 

* 3 #j}Ji~iillllHt'F~iJ<l)rtl: J: ") Ti~:lE: ~ti ;t;, 

Max. Unit Conditions 

21.8 v *1 

13.5 v *2 

2.6 mA ml~f.i. Vee= Vs; 

- mA ml~f.i. 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 

23.5 v loH=10mA, 7pin=GND 

1.4 v loL=10mA, 7pin=7V 

36.0 v *4 

IL =1/1.290e1R1 (Hz), IH1=1/1.207 e2R2 (Hz), IH2=1.2531H1 (Hz) 

*4 nHJJllllMi~a:1;1 e-:- 1J:-fitfFig.3<7)18J~1:-r, ~iilttllllMl-t<><7)1:1".·~1J:xmi~a:L';, 

RD Nm 

BA8205/BA8205F 

illOJE:f9111ft 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.2 

Fig.2 

Fig.2 

Fig.1 

Fig.1 

Fig.3 
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• jJllJ:iEIEJi§i;gj/Test Circuits 

Fig. 1 

R,=165kQ, C1=0.47µF 

R2= 191 k Q , C2=0.0068 µ F 

liHl 

Vsj, Vsus 

lsi. Vsus 

VQH 

VOL 

lµF 

sw, 

1 

1 

2 

2 

250V 6.2k!l 

f=20Hz 
VTR 

SW2 

1 

1 

2 

3 

ISS131 X4 

OSCILLOSCOPE 

lOµF 
50V 

+ 

Fig. 2 

R,=165kQ, C1=0.47µF 

R2= 191 k Q , C2=0.0068 µ F 

J:lj§ sw, 

IL 1 

fH1 3 

fH2 2 

BA8205/BA8205F lµF 
50V 

8 

2 7 

3 6 l 4 5 

BA8205/BA8205F 

SW2 

1 

2 

2 

4700 

=d 
36V 4.7nF 

I 
10k!l 

220nF 

Fig. 3 

• Jit'Jfli11J/ Application Example 

1SS131,X4 
C, R, D, 

L,o--jt-'llV\,---....----11--..---.1-----.----------1 
1 µF 6.2k!l 
250V ZD, 12k0 2 + ~----~ 

D O, 

8 

7 

6 

5 

I ~ 'i l -,~~~F IR,._ 1 R 3 
L, 0-------i.-D•_,, J, "IO, 220~0 4 

36V ~20nF ...._ ___ __, 

e RSL iii1FfO)fi!Jfl::1i"5:A 
BA8205, BA8205F c·t;J:, RSLYifi:.'.ffif~'jhf'J:~~)lli'fi 

~mt (lsi) fR;t.Q;:tt.J~·"t'~;l;9o 

;fii;gj Fig. 5 0) J: ? t:, RSL ( 2 pin) t.J•.;,' t~tt RsL f 

GND t:~~ l.,;1:9 o t!ftt RsL C7)fifR;t.Q;: tt:J: IJjh 

~~~~-~mtfR;t.Q;:tY"t'~;i;9o 

Fig. 4 

138 ftDHtn 

180k!l PQHR106YA 
(~HJJf& = il.f'I.) 

R, 

1 µF50V 

R, R, =~ 
180kOI40l••F 

1okn T 

l lf:E?l/-tf-

2 

5 

GND 

Fig. 5 



• tl~U'roMttllb•/Electrical Characteristic Curves 

10,.-~~~~~~~~-.,.~~--. 

g~~~-+-~~---+~~--+~~--l 

<C 8f--~~-'-~~---+~~--+~~----' 
.§. 

.Jl 7 
~ 5~~~-+-~~---+~~--+~~--J 

z 
~ 5f--~~_,_~~---+~~--+~~--1 

a: 5 4~~~-+-~~---+~~--+~~--l 
I -R .. =6?kO 

~ 31--~~-+-~~A""'---~--~-+-~~-1 

~ 2 t--~~-+-~~~-¥j7.L._4R_ .. ~=~1~3k-O~:...---:::_--l 
~ .fl~ 
/~ - J.--R._-3~k.0 

25 

20 

w 

~ g 10 

5 
a. 
5 5 
0 

0 
0 

10 20 30 40 

SUPPLY VOLTAGE: V,, (VJ 

Vcc=24V 
2pin: OPEN 

-~ 

L--

10 20 30 40 50 60 

SINK CURRENT : I"- (mA) 

ftDNRI 

25 

~20 
6 

> 

w 15 

~ 
...J 
0 

~ 10 
1[ 
5 
0 5 

00 

BA8205/BA8205F 

Vee =24V 

2pin: OPEN 

10 20 30 40 60 

SOURE CURRENT : IOff (mA) 
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BA8206/BA8206F 

BA8206 
BA8206F 

'm:~lilHH i' - / 1J / iJ IC 
Tone Ringer IC for Telephone Set 

BA8206/BA8206F tt, lllJ':±l1g-%fJ' S-"·;i,.g-t~~9.Q 
1-- - / 1) / jj' IC 7!9 0 /'\'.Jt.-.g-O)~)&'BiHH1~tO)j,!t:f1£, 

:::i/~/~O)~BtR~9.Q~t~~~T~R7!8*9o 

RSL ~-=H: ~ ~J lb1'F~~)~ft~51it t R ~ .Q ~ t fJf7! 8 * 

9o 

* t.::±l:h~fiiH:itEE~7·'lJ'-, 1--7 /.A~-@J~ nt.:.A ~­

t;~t~-S' ~ c tf7! 8 *9 o 

The BA8206/BA8206F are tone ringer IC generating 
ringing signal to bell sound. The frequency of bell 
sound is variable by changing the constants of external 
resistance and capacitor. Using the RSL pin, it is 
adjustable for reduced supply initiation current. 
An output load is selectable out of piezoelectric buz­

zer, transformer-coupled speaker, etc. 

·~:llt 

1) 11£5~-~51it7! ~ .Q 0 

2) 40Vi!INEE7!~.Qo 

3) RSL ~-T ~ Jfl~' Tlb1'F~~)~ft~51it i R ~ .Q ~ c fJ~·-r: 
8 {lo 

4) BA8205, BA6565A, ML8205, cl::0 /:::J/Jt7-7'Jt.-7!~ 

.Q 0 

•Features 

1) Low current consumption 
2) Withstanding 40V 
3) Adjustable for reduced supply initiation current. 
4) Compatible to the BA8205, BA6565A and ML8205. 

• JIH~ 
~~!~, ~~~g~~i!i~, \i;:f''lft:~~!~, FAX, ~~!!itffl~ 

iii[ 

• Applications 

Telephone, ITS, TAM, FAX 

• Wlf~-tj'~~/Dimensions (Unit : mm) 

BA8206 

9.3±0.3 

Rl.O I s 7 6 s I 

LJI~ 
"'[~1-+ffii_li R' 7.6±0.3Ji~ 
a · -,- . 11. 
~ M I N -

:: ~ >-- I OMO.' I I "-'±"·' 
M 2.54±0.3 

1.7.62±0.3° 8.8±0.6 

BA8206F 

5.0±0.3 0.2±0.l 

8 7 6 5 lr 

! r(J W11 
1234 J~1 

0.65 

cil__ 

~d=r~JL ~ --1 ~ g 1.27±0.2 0.4±0.1 

140 00359-34-S1 G554 



• 7· D ·:; 71117' ?' 7 A/Block Diagram 

Vee 1 

POWER SUPPLY 
WITH 

HYSTER I SIS 

LFO 4 1-----------' 

RD Nm 

BA8206/BA8206F 
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• *!xrrilj;:'.iE*'&/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits 

~~~EE Vee 40 

~ifgH;j!ie pd 500 (BA8206)* 1 

450 (BA8206F)* 2 

tif'F~llnlill Topr 

f¥f.f~llnlill Tstg 

*1 Ta=25°C~J1:1'~!llTQl4l~l;t 1°CI:-::>~ 5mW ;:i;lt;Q, 

*2 Ta=25°C~J1:1'~!llTQl4l~l;t 1'CI:-::>~ 4.5mW ;:i;lt.;Q, 

-25-+75 

-55-+125 

• :tl~llJfF~d!f/Recommended Operating Conditions (Ta=25'C) 

Parameter Symbol Min. Typ. 

Vopr 

BA8206/BA8206F 

Unit 

v 

mW 

oc 

"C 

Max. Unit 

38 v 

• il~rt:l~ti/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vcc=24V) 

Parameter Symbol Min. Typ. 

tif'FOO!ra~ibi!~E£ Vsi 14 16 

tif'Ftli!!i!~Ul!:i!Ul!:E£ Vsus 8.2 9.8 

tif'FOO!rail!ltUl!:itit lsi 0.9 1.3 

tif'Ftli!!~ilUf~itit lsus 0.22 0.4 

~~JaliJH!< (i.13) IL 9 10 

~~JaliJ!i11& (i.13) IH1 461 512 

~~JaliJ!i11& (i.13) IH2 576 640 

t±l1J~E£ "H" v-""Jv VoH 19.7 22.0 

t±l1J11!:E£ "L" v'°"Jv VoL 0.5 0.9 

~tiOO!ra~E£ Vrn - -

)11) iJJf'FlllJM!il[J±J;t, ~ -/ IJ / :fl/f~j,li.-:lllJ~T QQ)l;:1(o\Wf.J:tl!:)Jiii'llEE1'T o 

i:t2) ibf'Filtilili11!:EE~. ~ -;., 'J /:flt.f~l!i.-:ilttill:T ?.>O)l:1(0\Wt.l:'ilil!11i:EE1'T, 

i:t3) ~lilif.lii!l1&11, l'J!aO);;.t1:J:""-r~'.lE~n:i:-t, 

1 
IL= 1.234XR1Xe1 (HZ} 

1 

IH2 = 1.24XIH1 (Hz) 
i:t4) R1, Rz O)l'fl:iJl!fil!li, 330k0~.11:1'9, 

Max. Unit 

18 v 
11.2 v 
1.7 mA 

- mA 

11 Hz 

563 Hz 

703 Hz 

23.5 v 

1.4 v 

36.0 Vrms 

)15) llHIJlllJM!'iiEEl;t, ~ -/ IJ /;lfff Fig. 6 0)19JJ!j\j;: l, l!lliJJ.-:lllJM!9 QO)j;:1(o\Wt.J:3'1:JJl!'iiEE1'9 0 

142 naNm 

Condition Test Circuit 

(i.11) Fig. 4 

(i.12) Fig. 4 

11\\~f.i. Vee=Vsi Fig. 4 

11\\~f.i. Vee=Vsus Fig. 4 

R1=773k0, C1=0.1µF Fig. 5 

R2=595k Q, C2=0.0022µF Fig. 5 

R2=595k Q , C2=0.0022µF Fig. 5 

loH=10mA Fig. 4 
7Pin=GND 

loL =10mA Fig. 4 
7Pin=6V 

RsL=9.1kQ Fig. 6 



• 'llUitrt:l~ttdll~/Electrical Characteristic Curves 

f-ti:i 3f---- ---------+-- ---- -~----- -·---
0: 
a: 6 2'----+----~--l------+-------1 
>­
_J 

8:: 1 
::i 
(/) 

~ 
-1 
w 
C!l 
<{ 
f-
_J 
0 
> 
f-
::i a.. 
f-
::i 
0 

10 20 30 

SUPPLY VOLT AGE : V" (V) 

40 
loc=lOmA 

20 

00~--1::::====2~0;::::::==:::::1:====:::;140 

SUPPLY VOLTAGE: Vcc (V) 

-
40 

naHrn 

40 

~ 
] 
I 

> 
w 
C!l 
<{ 20 
f-
_J 
0 
> 
f-
::i a.. 
f-
::i 
0 

00 

BA8206/BA8206F 

20 40 

SUPPLY VOLTAGE : V cc (V) 
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• illt.iEIEli&~/Test Circuits 

10k{l 

R1=773k0, C1=0.1 µF 

R2=595k Q, C2=0.0022 µ F 

(ii) SW1, SW20)~fiE(;j:"""f~O)cs~J 

144 

:iw El 

Vs;, Vsus 

Is;. lsus 

VoH 

VoL 

v v,, 

R2=595k Q, C1 ~0.0022 µ F 

J~§ 

IL 

IH1 

IH2 

SW1 

1 

1 

2 

2 

6V 

SW1 

1 

3 

2 

8 

5 

c, 

SW, 

c, 

SW2 

1 

1 

2 

3 

Fig.4 

OSCILLOSCOPE 
SW, f>-'--1 -----

2 

OSCILLOSCOPE 
s1------

R, 

C, SW, 

BA8206/BA8206F 

6 
>~ 
> 

2~ 
'------+---t----0 t, 

1 

SW2 

1 

2 

2 

Fig.5 

RD Nm 



155131 X4 
lµF 
250V 6.2kil 

lOµF 
50V 

BA8206/BA8206F 

BA8206/BA8206F 

+ 
~----12 

I~ 

• lbfF~IY'I 

f=20Hz 
VTR 

ASL ~ilffO)fseffl1.J)! 

36V 

BA8206/BA8206F 1",i, ASL Yll!i-Tffse~'iirf'f:ifflM)i!l·~ 

mt (lsil fRx0.:C:tfl"~*To 

Fig. 7 0) d:: ? ,:::, ASL (2pin) Yllli-T IJ>.:;,' t!fm AsL f 

GND ':::t~~ ~ * T 0 tftm AsL O)fjH f R i {>.: C: '::: d:: ~) jJJ 

fF/fflM~-~mtfRi0Z.C:Yl"~*To 

Fig. 8 ':::tffm AsL O)fjH f Rx t.:Pi¥0)~)~~EE (Vee) -

)j!j-~)Jit (Ice) ~ifttf~~*To 

3 

Fig.8 

Pin No. ~il -!§- :g %; 

1 Vee ~i.lii!!lili'f 

I 6 

5 
lnF lOkil PQHR106YA 

620k{} 
( t~IM.& =MU~.,) 

Fig.6 

-----12 

5 

GND 

Fig.7 

RSL=62k{} 

30 

~ ~~ 

~~ 

IC O)~iJ!!lili-T-1'9 o ~ 1 ;f- F7' 1J ·:; V'l7)ffiilfflj'f,:m~ [, :1:9 o 

2 RSL RSL!lili'f GND!lili'ft0)~~-Mim~9~2:.ttij~~~~~-i-~9~ 
2:. tff""{'~ :1:9o 

3 LFI f!tml i8<Pif:li::tt '7- 7'J1;jffljO)~:IJNmli8ltti)~:lf:9 ~Pif:li::!& itl~ [,:I: 9 o 

4 LFO -~ilili'f 

5 GND GND!lili'f IC O)~fft~til: 1' 9 0 ~ 1 ;f - ~· 7· IJ ·:; V'0)8!lili'f,:tJ~ [,:I: 9 0 

6 HFO ~mliBlPif:li::tt I- -/jfflj (i'iJllimmliBltt) O)~:IJNmli8lttii~'.\E9 ~P;f:lf:@itl~ [,:I: 9 o 

7 HFI tl*1C!lili'f 

8 OUT lfl:h!lili'f l.I:~7'if-itl~9~ :/J':I: Ht, I- 7;.... .A i1l' Vr ~ 1 :t- ~ ·:; 'J .A 
t°-h ,:.~ [, :1:9 0 
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BA8206/BA8206F 

• JiCiJf.llEllft~IJ/Application Example 

BA8206/BA8206F 1µF 
50V 470!) + 

8 

2 7 

=~ 
6 I I 5 

1.5nF 10k(l !±~7'-!f-

330kfl 

Fig.9 
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BA 1604/BA 1604F 

BA1604 
BA1604F 

PLL "jj"j\, " - / 7-' :::J - ~- IC 
PLL Tone Decoder IC 

BA1604/BA1604F Ii, PLL ~:l*ffl ld.:$Jl.\,'Pci.J51U1tiiHIHi 

~ 'b -:it.: I- -/7-'::::i-:$1 IC "Z.'9 o 

~L@M, -~@M, •ff1t•@M~ljWn••~~@M 

fJ' '::> tl4.IOC ~ :h T \,' i 9 o 

A.tif~-15--JJ'@MO)Ji~;ig;:ijti*J': ci'> .QC::~, PLL,i.A.tif~-!5-

kli:iHtn (o ·;.1?) t.,i9o Z..CJ>c~, +::::i-5/0)Wn•fffJ' 

Tij~, z..O)~t~•ff1t•@•~ljwn••~~@•O) 

I- 7 / v· ~ 9 ~ON~ -tt i 9 0 A fiij Ii 1 OOmA Max. i C' ~ 

i'F ~ -tt .Q ;:_ C:: fJ'C' ~ * 9 0 

7::::i - '.';l'O)i:j:i{.'Pci.15&'.:X (fo) 'i PLLO)•mtflllj{ifl~~~O) §5.E 

~~Pci.15&'.:X,:J:-:> nl):;t ~ :h * 9 0 ;:_ O)Pci.J5&'.:Xli5,6pinl: 

ti*le ~ :ht.: CRO)iiHR ': J: -=> T );;it;t ~ :hi 9 o 

The BA 1604/BA 1604F is a tone decoder IC of PLL sys­
tem, with an sharp frequency selectivity. 

·~:& 
1) •5J11'.;ig;:ijtl!i~ 0~14%1 C''i'iJi!£C' ~ .Qo 

~Wn@•~1oomAi"Z'AM•mtijc:h, ••@•~• 

*a"Z'~.Qo 

3) i:p,[,,Pci.J51.t:X'ti:'.lE:l~W·~\, 'o 

4J ~f~-15-. ~litt.i: c: ':M 1., -r~\, 'ti~~tmn -JJ"if> .Q o 

5) 9HlBttUitC: J: IJ Pci.J)&'.:X ~ 20 : 1 O)J1'~11!1,:il£ ~ .Q ;:_ C:: 

fJ'°C' ~ .Q 0 

6) I 7-ff-U XR-567, './? t-71 ·;t 7 ~U NE567 C::'Ji. 

:tlttfJ''J!> .Q 0 

•Features 
1) Independently controllable bandwidth (up to 14%). 
2) Logic-compatible output with 100mA current sinking 

capability. 
3) High stability of center frequency. 
4) High out-band signal and noise rejection. 
5) Frequency adjustment over a 20-to-1 range with an 

external resistor. 
6) Compatible with EXAR XR-567 and Signetics 

NE567. 

e JIH~ 
·~!ml 
j''- :$/{~)!~ii: 

'J ~ - 1- ::::i :..- 1- o - ;i,~fi: 

• ~ff~'1");!~/Dimensions (Unit : mm) 

BA1604 

9,3±0.3 
Rl ,0 1·8 7 6 5 I 

~T~ 
~_lu; 

~[~14~ij M17.6±0.3Ji~ 
o . T' IT. +I "' N -

: ci 0.5±0.1 0.3±0.1 

~ ~ I I 
17.62±0.3 8.8±0.6 I 

2.54±0.3 

BA1604F 

5.0±0.3 

8 7 6 5 

~f(O 
1 2 . 3 4 

;:;;_L__ 
1! ~Lr;;.~:;;;;o;;::;;(1;;;;::;;;;n:;:;iff 
..:r~r-1 ~ -Jl 

0 1.27±0.2 0.4±0, 1 

• Applications 
Telephone 
Data communication systems 
Remote control systems 
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• 7·ci ·:t 71£ 1'77? 7 A/Block Diagram 

• ~Mfi::k:lE:~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Rating 

~ill\~EE Vee 9 

t 
BA1604 300* 1 

~:gf!ij~ pd 
BA1604F 350* 2 

tii'FimlJU'~WI Topr -10-+75 

iliH'fi.1!.lllBWI Tstg -55-+125 

*1 Ta=25'e])JJ:l'.'~lllT61,!;l'i%1J:, 1·e1:-:>~3mWt~l.::6o 

*2 Ta=25"e])JJ:l'.'~lllT61,!;l'i%1J:, 1"et:-:>~3.5mWH.f.L:6o 

e m~llJfF*f-1:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.75 6.0 9.0 v 

BA 1604/BA 1604F 

Unit 

v 

mW 

·c 
·c 

e 'C~IY:l*itt/Electrical Characteristics (Unless otherwise noted Ta=25'C, Vee =5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

11\\i~~P#~mt 1 lo-1 - 6.0 10 mA RL =20kQ, 7177:$/0FF 

11\\i~~ai\''llti* 2 10-2 - 10 15 mA RL =20kQ, 7177:$/0N 

Ll.J-1-.r.IE>rr \/,.....,, .... - - 15 v -
~JJtel.:X:.. •vu1 

.A:tr~EE V1N -10 - Vcc+0.5 v -

P-iJi.lth~:lE:ll Afar - ±60 - ppm/'C -

P-iJi.lth~:lE:ll Afov - 0.5 2.0 %/V -

:fi*~iit;m;~Wi WMax. 10 14 18 % of lo 10 =100kHz 

:fi*~iit;m;~-r :11. AWMax. - - 3 % of lo -

:fi*~iit;m;~!Wi~ti aw, - ±0.1 - %/'C V1N =300mV rms 

:fi*~iit;m;~Wi~lb t.Wv - ±2 - %/V V1N =300mVrms 

.A:tJlHJi: R1N - 20 - kQ -

7177 :$10N:fi1J,.A1:J~EE DoN - 20 25 mVrms IL =100mA, 1i=10 

7177 :$10FFfi*.A1:J'iltEE Do FF 10 15 - mVrms IL =100mA, 1i=f0 

2 i~ ~~:IR!l: V1R - 6 - dB ;m;~pl;J I ;m;~?'H~~ 
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Parameter Symbol 

iW<tJ'.A. :l:Jf~%~<f~;);l;~~IHll:I:: R 

:±l :l:J~fOlitll: 1 Vsat-1 

:±l:l:J~fOlli:ll: 2 Vsat-2 

:±l:l:J 'J-'7\ili:mt IL 

lWi*ON-OFFf.!j]JI~ TMax. 

:±l:l:J.:1L.I: IJ l!i¥ra'l IH 

:±l:l:J.:\l:TIJaifra'l tL 

• illtl:lEIEIM~/Test Circuit 

+ lµF 

0.0lµF 
IN PUT o--------j >----< >-1 

0.0047µF I 

• 9i-1ttt$8/iO)~IJl'I 

(1) C1, R1 : to ~J:Effl 

Vee 

BA1604 

2.4 kn. 

I 0.0033µF* 

Fig.1 

Min. Typ. 

- 6 

- 0.2 

- 0.6 

- O.D1 

- lo .120 

- 150 

- 30 

RL 

i:p,L,,~)8z;J!: (to) !;t5,6pinF.lJO)t!.H1cR1 c. 6pin, GNor .. iO):::i 

/ r/-lfC1 t:::: J: -.J n~'.IE <:'.'ti.::!: 9 o f. 0) C. ~ O)J:E;jt;t, 

to~ C11R1 (kHz) (C: µf' R: kO) 

(;:: J: I)* 61> 6 ti.;:!; 9 o 

Spin(;:: IHE m )Bl(})~ J± :If~~ 6 ti., f. 0) tm l"1i\ IHW cc -

1.4V, if~ii!i:mE~m;t Vccl2 l'9o ;:O)yaH·l;t~f.lH!U1c 

1k0 * l'~~ihl' ~ * 9 0 

6pin(;:: l;t 1 Vp_pO)t~;J!:~;Jl:jf~O) .=_frj )Bl :If~~ 6 ti., Sf:t~ii!i:mE 

~J±(;J:Vcc/2<:'9 o ;:O)~-Tt::::l;t, ~tm~O)j-' .:i -7-1-lf 

1? Jv~)M,Jl~J:Ell f iSL <:'.' 1J.~ 'f;:; 61> !::::, ~ 1/1:::0 
- 51' /.A 

O)~l\;jO)O'J.ti*1GZ:· ~ * 9 0 

(2) C2: Jv-7'71 JL-$1 

2pin, GNDfl,it::::tt*1G <:'.'ti. f;:; :::i / T' /-!fC2 !;t, PLL@~IH~B 

O)D-H.A 71 JL-$1C.1J.-.J-rs1J, ai\'J:E:;J!:!;tT2=R2C2':::: 

J: I) :;}t 61) 6 ti.;:!; 9 (R2 t;t 2pin0) pig JSB1/1:::0 -:$1'/ .A : 

10kO)o ::l:f;:;, C2!;t~)8z;m;~l"1i\t*J:E:[.,T~'::l:9 0 2pin 

O)~}±(;t, i:p,L,,~)8z;J!:t::::M t., T 0.95fo-1.05fo O)lff00<:', 

BA 1604/BA 1604F 

Max. Unit Conditions 

- dB Bn =140kHz 

0.4 v IL =30mA, V1N=25mVrms 

1.0 v IL =1 OOmA, V1N=25mVrms 

25 µA -

- - -

- ns R L =50Q 

- ns R L =50Q 

• JiCiJH~j/ Application Example 

Fig.2 

20mV !%of foO)ii!i:f.$8{)1J.~1tf L, ::!: 9 o 

(3) C3 : tl:l:1J 7 1 Jv$1 

OUTPUT 

GND 

. 
~0.0033µF 

1 pin, GNor .. i i::::tt*1G <:'.'ti. t::: :::i :...- 7:...- -ttC31;t;m;~~\.O)f~i5-
':::: J: .Q .A / 1) 7" .A f ~11:9 .Q f;:; 61)0)0-1~.A 71 JL-$1 C. [., 

Tfl!!btl., ai\'J:E:;J!:!;J:T3=R3C3t;:: J: I) :;j;t61) 6 ti.::!: 9 (R3t;t 

1pinO)P'gJSB1/l:::'-:$1'/.A:4.7kO)o 

.A/~7"-Am-l5-t•~tl:l97a>O)f~~~61>~. ~~2~~ 

97a>.:C.f!J~61>G::l:9o td!.G, C3:1f::k:~9~7a>C., 

1 pinO)~J±:~1t:l.f~)BlJSB(}) :::i /I~ v - $10) .Av·:; -:/ 3 Jv F 

~J±:~•97a>::l:l'~~~W~~.Q~61>, JiCi3•llW~<1J. 

IJ*9o 

(4) C4 : )_:1J 'JJ ·:; 7' 1) >'.i :::i;., 7:...- iT 

(5) C5: ~~71 JL-$1,Ef.i:::J /j'/ij' 

• Jdfl1J~liiH-O)~IJl'I 

(1) )_:1J : 3pin 

)_:1Jf~.J5-l;t :IJ ·:; 7' 1) :...- 1·:::i :...- 7/-lf f ii t., T3pint::::1Jo *- 6 

ti.::!: 9 0 .:. O)~-Tl;tGNDC::::M G, 2VO)P'gJSBii!i:iM~J±::IJ'.:l.J' 

:l.J'-.J T .tJ IJ, )_1J 1 / l:::'-:$1'/ .A !;tt(.)20kO <:'9 o 
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(2) :±11.J : Spin 

~J!:±l1.J81H: 'J:i*lilH'7- t- 7 / V ::<. ~Q) :::iv 7 51 ff~ii~ 

~nTslJ, ~"f.HJ:Vcc, 8pinr .. i1:~tiil:~:l:9o ;m;~l*JI: 

A.1.J1~~ff.A.-:it.:t~, t-7/V::<.511J:~Mll~, 8pinQ)~ 

• 'l~IY-J~ttdtl•/Electrical Characteristic Curves 

'.§ 
0 

~ 
~ 

20 

5 

V1N=300mV 

Vcc7 
7 
Vcc=6V 

i 1 0 
t­
o 
~ 
0 
z 
C1i 

5 - -

0 
-50 -20 0 25 50 75 100 

AMBIENT TEMPERATURE: Ta (C) 

102~---~-~-~------. 
R1 =2k0 
C, =470pF 

100 l----+------+------+---t--+------1 

~ 981----1----+---+-----+--f--~ 

90 '----'---_L.--'----'--'-----' 
-50 -25 0 25 50 75 100 

AMBIENT TEMPERATURE: Ta (°C) 

R,=20k0 
18 lo "" 1 OOkHz 1---+--+-+--+--+-l-l----l 

< 16i---.----.-+-----+--+-+--+--+-....d'.'...A----l 
.S J7LOCK 
2 14i----t---t-+-----+--+-+--h.L-L.+-+---l 

~ 12r--t--+-+---l--+-~l.L'.'.'~--+--1---l 
~ 10t----t---t-+-----+---J.l./"£_+--+----+~,,..""1-~---l 
5 8 t----t---t-+--V'~---+-+...~~J....---l--4P'_F_R+E-E--l 
~ 6t---t---+---+17~L"~~!---,~j_./"=---,....e--+----+--l-----I 
5 4t----t---t--z7~~]7'~..L.Y----t-+--+--+--1---l 

0 2t---t---+--~+-+-e--+---1--l----l-+--1 

2 3 4 5 6 7 8 9 10 

SUPPLY VOLT AGE : V cc (V) 

Fig. 7 l!\lif~-l'Hi\'~J1ii-~i!f,~E£~M1 

BA1604/BA1604F 

t'LIJ:1WJT (0.6V Typ.) l:f.i:IJ :1:9 0 

20VPJ"""fQ)fBl!lli*ll'~IJ~illl!:fJ' €>~fol~ !IDh ~ i! .Q <:. t t l' 
~:1:9o 

20 

0 
100 

!-1J 
: -l 'I I 

_i_l 
CI 

! 

T Vcc=s.oTJ' 

!I Tmm 
1 I !1 

-

' 
]I 

]".. 

I ~ 

1 
] 

lk 10k 100k lM 
CENTER FREQUENCY: lo (Hz) 

V 1N=300mVrms 

8t---+-----+------+--+------+----4 

61----+------l-----+-----1---1--~ 

AMBIENT TEMPERATURE: Ta ("C) 

\ 

1k!:--~~'-----'-~'-----'-~L--....L..---1__J 
0 2 4 6 8 10 12 14 16 18 

BAND WIDTH BW (%of lo) 

Fig. 8 C 2 lk lf Cal.: J: ~~iBi'llF~!Ji 
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1.4 r--r-t-t-t-t-t+++--+--+-+-++++H 
~ 1.2 

~ 1.0 r--r-t-t-t-t-t+++--+--+-+-++++H 
> 0.9 t--t--t-t-t-t-t+++--+--+-+-+++++A 
::i_ 0.8 t---t--+-1f-+-i-H-++----+--+-+-+--+--1--l.ll-l 
.2 
<] 0.7 t--t--+-lt-t-H-+++--+--+-+-+-+-Jl++l 
,__ o.e r-------t--t----11--+-+-+-+++-+-f--+-l-lv++l-I 

~ 0.5t---t----t-t-+-+-H++---+--+--+v~-++H 
>- 0.4 o---r--t-t-t-+-H++---+--vf-1'1--1-1-++H 

§i! 0.3 t--t--t-t-t-+++++---+-..+--+-j--H-++J 
~ 0.2t---t---+-t-t-+-H+l---1 ;/-AlZ':'---f--+-1-1-1--l-l-l 

~ 0.1 t----t-t-t-t-+ckl-l'f'Cv--+--+--+-j--H-++J 
lL -H-H 

0~1--~2!::=~3-4L5LLUJ,.1~0-~20.,.-3L0~40~5~0...ll.LJ100 

CENTER FREQUENCY : lo (kHz) 

naNm 

BA 1604/BA 1604F 

l 

Vcc=5V 
R,=20k!l 

25t---+---+---+---+--~----; 

>w- 20r-~i5FF3~;:;f;:::2f::~ll OFF~ON 

o f::::::==r ON~OFF 

~ 151----F--+---+---l---+----l 
0 
> 
~ 10t---+---+---+---+---+-----l 
a. 
~ 

51---+---+----+-----+---+-------< 

AMBIENT TEMPERATURE: Ta ("C) 

Fig.10 71-T7:$1A1Jffi!i<ffl'-~00i.!lilf1i\'•t1 
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BA1610/BA1610F 

BA1610 
BA1610F 

FSK 'J = J7=f:7 .b. IC 
FSK Linear Modem IC 

BA1610 i;t, /\-77 .:i. 7't.- "J? 7..nt\. U~·=m) FSK 

IJ.::. 7"-'E 7 .£,.ffl IC 1" To 1 7 ·;,- 7'1"i2S'.5tf~tf1" 9, PLL 

f l*.l~ 1.., n'·~d:ill.>, ~1Hlti.1HH:::M vr §89<7)~5.Jtfx;m;~ 

f'.5tm1..,~t9<7)h7-?~~~n*Ta 

The BA 1610 is an IC for half-duplex system FSK linear 
modem. 

• *¥:& 
1)'.5tm~si2Sm~<7)m~~~~/~W~c?c7..1"~~ 

T.Qo 

2) 1 7 ·;,- 7'1"¥-=m<7)J2S~f~1FiiJljgo 

3) ~~~l±~IH!t.f$:c' (Vee=5.5-14V) <7)f;:ill.>, 1 ~ 

~*11J.6XtfilJliEo 

4) ~)Jtfx~IH!t.f$:c' (fMax=200kHz)o 

5) 5.ffilll~:lf:Jltf 1 OOppm1·c tfln n' .Q a 

•Features 

1) Switching from RX to TX operate with zero-cross 
sine wave. 

2) Single chip contains half-duplex TX and RX func­
tions. 

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 (100ppm/°C). 

e J:lB~ 
*? /~~Mi<7) 7-? f~i2S 

-~HUt~r .. i<7) 7-? i~i2S 

• Applications 

Data communication for Key-telephone. 
Data communication for any system. 

• ~m-t~~/Dimensions (Unit: mm) 

BA1610 

26.3±0.3 

Rl.2 ,_120-19_1_8 -17 16 15 14 aj 

t2::::::€JJ~ 
1 2 3 4 5 6 7 8 9 10 7 .6±0.3 

M ~ 111 . ~r =]~ -.: 'i'iI ... ~~~B ~ :;; : I : o.5±0.1 ... 0_, 
~ o~-

~ 1 i- 2.54±2~--~±0.3 I I 8.8±0.6 I 
BA1610F 

20191817161514131211 

1§1 
l,jj \\Jt 110.3Min g 

+I 
~ 
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BA1610/BA1610F 

..------------------------------------------------------, 

R, IN 

S/M IN o-4-+---~ 

T /R SELECT n---5-+-----~ 

16 

1-------t1~3-o FSK DATA OUT 

'------"'------1-'1~4 -o FSK COMP IN 

~----+=---o WAVE FORM ADJUST 
.-----+::--O WAVE IOf1M ADJUST 

T, OUT 

LOOP FILTER 

• ~M:li:k~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

Oll!:JW-~EE Vee 14 

~~Hil9c J BA1610 600* 1 

pd 
BA1610F 550* 2 

IM'Fi_!iJUffOO Topr -10-60 

1¥:ff:i_!iltlBOO Tstg -55-125 

ii* kfJ v-"''Jv V1N MAX 3 

12pin i!*-~fof~)li! lsAT MAX 5 

*1 Ta=2s·c~J..tl'~f!l9.Q~~IJ:, 1·c1:-?i!6mW~ilR.t::.Q. 

*2 Ta=2s·c~J..tl'~fll9.Q~~IJ:, 1"C 1:-?;! 5.SmW ~ilitt::.Q. 

• 'llStt~~tt/Electrical Characteristics (Ta= 25"C) 

Parameter Symbol Min. Typ. 

ilUl'Oll!:)ITI: Ice 6.8 9.0 

Unit 

v 

mW 

·c 
·c 
Vp_p 

mA 

Max. 

11.2 

~iJUll~lt le - ±2.0 ±3.2 

~i!.li:Jti_!ilt't;;'.itlt ft - 100 -

~iJ.li:JtOll!:JW-Oll!:EE'ti?'.itlt fvcc - ±0.1 -

fi*-~tl~~)J.li:Jt IMAX - - 200 

i;\l$'t;;'.it1t0ll!:JW- Vref 2.6 3.0 3.3 

i;';i:JB1 ( -1 J7 ::Z '<!!:EE Vs 1.40 1.55 1.72 

Tx/Rx Cl -Oli!:EE VL - - 0.8 

Tx/Rx I\ -1 Oli!:EE VH 2.0 - -

DATA Cl- .A.:1JOli!:EE VoL - - 0.8 

DATA/\1' .A.:1JOli!:EE VoH 2.0 - -

:iE~iJ.lit:l:l:1J v"'Ji.. VouT 0.85 1 -

~1~.A.:1Jm!ilt Vs - 2.0 -

naNm 

Conditions 

-

-

-

-

-

-

Unit Conditions 

mA ~1~ai¥ ( Ill\ A. fJ a;¥ J 

%/of -

ppm/°C Ta=0-55°C 

%/V Vcc=12V±1V 

kHz -

v -

v -

v -

v -
v -

v -
Vp_p -

mVrms -
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o--..._--1 1 TX OUT 

10k.O 

• ililil-Tl!lUili~IJJ'I 

( 1) TX OUT (1 pin) 

::\=--v 1) 7' OUTPUTililif-o ~1~J:i.t1' /)Jf;l/~~6 :h.:1:9 o 

~)&';Ht 

{ 6pin, ?pin raio:>::i /7/-t.t 
Spin L···4pin X 

Spin o:>t!.t#i: 

Spin L···4pin 

{ 
6pin, ?pin rai li:JV'r7Ho:>C:8 O)::i/7/-t.t 

10pin o:>t!.t#i: 

~ _... h . "' ._ ... I ~~·- 7~~~ r~ 
1--1 / '/ ·./ L v; C... C! 1 V.J-J / T / 'J 

9pin o:>t!.t#i: 

-z')~;!:IJ*9o 

30k.O 

(2) WAVE FORM ADJUST (2, 3pin) 

~~-t.t1'/·f~%9GM~7'/7o:>~1'/~~o:>~~o:> 

ililif-t'Ta 

(3) S/M IN (4pin) 

FSK7'-11.A:t.Jililif-o i:iv··;?' Ho:>C:8, 10pino:>111' 

~/?m#i:t'~-~W~:!:ij:l:Tai:l9~?'Lo:>C:8, 

9pin 0)91' ~ /?f!.t#i:t'~)Jf~f.Jf~;!: IJ :1:9 0 

-l~J:llPif0)71 v 1' f.Jfif.:]6 µ s i!D IJ :!: 9o:>t', FSK 7'- 11 fi 
*v- I- t.JfJi~' C: 8 ti 9pin o:>t!.t#i:f, 91-tiH 7/9A.11 

A. 1' ·; 7-t'-t:J.l:fl;t :!: To 

BA1610/BA1610F 

(4) T/R IN (Spin) 

*•·~S-t:J.l:fl;{ililif-o i:i9~?'Ho:>C:8*S, i:iv~ 

?'Lo:>C:8~So ~~~. *·~SW:fl~~-t.t1'/•W 

ifi:J ?' i:J A. t'~1'F ~ :!: 9 o 

(S) TIMING C (6, ?pin) 

vco 111' ~ /?::i/7/-t.tililif-o {ffflTG::J/7'/-t.tt;t, 

~~tto:> t 0) f t~*1i: Vt< t!.' ~~'a X SOOpF~10 µ F 0) 

ftlHlt: ~T < tC.~~'o 
(6) TIMING R (S, 9, 10pin) 

t'~ffl~~H:h.~~ij:!:tt~o ~~. ~-~t'o:>VC07 

1J -7 :,.=.:,. ?~5&'~ f il!U:l'E:T G C: 8 ti, ~A.:t.Jt' 1Spin 

C: 17pin f DC:/ 3 - I-~ ttT, 16pin t'il!U:l'E:t' 8 :1:9 o 

~1~aifo:> voe 111' ~ /?t!.t#i:ililif-ti Spin t'9 a 

(7) CARRIER DETECT (12pin) 

llillt~~)!f:±l:t.Jo .:o:>j)jfif-t;I: PLL f.J>'i:J ·y ?'~:fl. T~,~~' C: 

L v l"(JL-, i:J ·y ?' ~ :ti G C: /\ 1' 1' / !:::" - ~/A. t\:filH: ~ I J 

:!: 9 o .:o:>:±l:t.J ti, 13pin C: llil~, :;t-7/ ::iv?' 11111' 

7:±1 :t.J t'iE ~ ~ '~f'F Hr titt Gt: ti, Vee C: o:>rai t: 7 '" 

7' ·y 7t!.t#i:H~*1i: ~:!:To .: o:>:±l :t.J ti, 3 mA :!: t'o:>~fii.i 

~mt Bl 8U:.t.: C: t.J't' 8 :!: To 
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(8) FSK DATA OUT (13pin) 

.:. O)t±l 1J ,;1:, ~Jlt±l 1J~-C Vee t: :1Jv7' "J :ttiHit i ft*'1C 

~T~~~tt*9.~mqO)VC07~-7/~~-~~ 

'b ~~ '~i!fMO) (:: ~ 'j: L vA:'Jv, 'flt~\ ~i!fMO) (:: ~ti/\ 

11/~-§/Aft±l1J~*9• .:O)t±l1J~~A*-CO) 

~Fof~mti ~I ~l.t.t;.:. C:: tf-r:· ~ * 9 a 

(9) FSK COMP IN (14pin) 

FSKJ:l::!iX5.A.1lo 16pin i:tl*'1C~ntdftmC:: GND i:tl*'1C 

~ nt.::::i >T'/-it C::-c7-1Z 71 Jv1l H~.r;t ~*9. ::i / 

1~1/-:$!0)~i'Fi.fii~t:9.Qt.:<ID, 13pin, 14pinr .. i-"lE 

ml-~Jf.Uftm 560k o i tl*i'C ~ ~ 9 a 

(10) QUAD FILTER (15pin) 

~ ::t - i< 7 7- ,., -11l.*ti~i!fnt±l 1J a -T ,., 1Z 1J / ·'.7' 1 tJ: < 9 

t.:<IDt:, ::i /7/-lf &> .Q ~ ''i ::i /r/-lf UftfitO):~HIJ*~il 

BA1610/BA1610F 

fj)' ~ T, GND t:tl*'1C ~ ;!;9 o 

(11) LOOP FILTER (16pin) 

Jv-:113l.*El~i!ft±l:1:Jo PLL O)Jv-:171 Jv:$l ,;1:, Spin t: 

·•~n~filmC::GNDA.ft~~n~::i/7/-lft:~~T 

~~,r;t~n;,t;9a 

(12) RX IN (17pin) 

m~.A.1J~Ta.A.1l1/~-§/A~5.~Q1'9a~$ 

A~tJ:.A.:1:J1~~v-"'Jv,i, 200mVrms-1Vrms O)r.,i-c9 a 

( 13) Vs (18pin) 

i*.lflBJ~17'A~EEa .:_O)~T':';t:, Vs=1.6V1ft±lT~'* 

9a 

(14) VR (19pin) 

£$~EEa .:. O)~Tt: 'j: VR=3.2V 1J~·w T ~' * 9 a 
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BU2907F CMOS x Jv7 ;t. CJ 7' 1' IC 
CMOS Multi Melody IC 

BU2908F (;;!:, HALT .film, ON HOOK DIAL, HOOK SW, 

1JiHi SW .A :1J :f ~ t.,, ~~i50)1JHi'H~r t VCflJl'lH' ~ .Q ti 
liH i*J~ [., t~~~5ffl CMOS""<' Jv7;I.i:J7'1 IC l'9 o 

BU2907F is a CMOS multimemelody IC for tele­
phoneset, provided with HALT function, ON HOOK 

DIAL, HOOK switch and HOLD switch input and oper­
able to generate hone of telephone call. 

• !M'~ 
1 ) ;I. Q 7' 1 lllltt : 2 llll 

2) iffjl: .siz~~ 
.g-;m! : 2 *?IJ (.i.=. '//) 

3) illlO)M;JX t., ltl!:*'1:iJ!~ 
4) I//'\.'D-/:::J/ l-D-Jv(;::j:{>J7'.;l·y?~~ 

•Features 

1) Number of music melodies : 2 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~ 
~~5ffl 

• Applications 

Telephone 

• 91-ff~-t~lill/Dimensions (Unit : mm) 

~U~o o o o o H o o ml ...: ~ I 1.27±0.2 
0 ~±,£1.:.j I-

(1*'111.: mm) 

• iiiiiiT·fteii'.~/Pin Connections 

0 
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• iliiiffO)~fij;/Pin Name 

Yili·'Hi~ m+:g fl!! ~" "" 
*~Ur.:1;::9 .Q z. t i:J: IJ~~~~.LI: L,, ilHt~ 

1 HALT 
:h~~l1>Z'.!.>~<9.Q 

2 RES 7=:i7"Jv'Ji!·:; t-:A.:h 

3 GND :i:J..../JO)¥iUl:~ ov 

4 ON HOOK >t ::..- 7 ·:; 'J ':I 11' Jv A. :tJ 

5 N.C *lil!lf.I 

6 HOLD f!f:jjr.IJ~.~Hf~T :A.:h 

7 HOOK 7 -:;'7 :A.:h 
----+ 

8 SELECT lill~i!UR:A.:h 

9 ENV --litt±l/JP;\'7"'7 7- 1 7' HIGH 

10 SOUND1 SOUND2 J: IJ 1 >t 'J 51--- 7·~~ '-lit~ t:f:l :tJ 
-----

11 SELCTL lilli!HRPi\' 7" 'J 7- 1 ·j' LOW 
---· 

12 MUTE ilfi*cp7"'J7-17· LOW 

13 SOUND2 SOUND1J:IJ1 >t'J51-7'flh'-lit~t:f:l/J 

14 HOOKCTL >t / 7 ·:;'JP;\' )z.lj:)lfi*cpy'J T 1 -j' LOW 

15 HOLDOUT ilfi*cpy 7 T 1 7· LOW 

16 OSC2 OSC1 cO)r~i,;:: CR Hi*7\:9.Q 

17 OSC1 OSC2 t O)r~ii: CR ~ lt*71:9 .Q 

18 Voo +3V O)~)/.Hlt*7\: 

• ~M:ii:*:~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

mtm~EE Voo -0.3-+7.0 v 
+--

ff~m:!I<: pd 600* mW 

l!f:fl:i.!\\/ftBOO Tstg -55-+125 ·c 

:A.:h~EE V1N -0.3-Voo+o.3 v 

t±l:h~EE Vour -0.3-Voo+0.3 v 

• lt~lbfF5'd4:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Limits Unit 

~i/iil~EE Voo 2.0-4.0* v 

:A.:h~EE V1N O-Voo v 

tbl'Fi£l/f Topr -25-+75 ·c 
* 'J J:l-, 'J ~iJUill SOOkHz (l)llif 

ftDNm 

Ii~ 

kfJ 

:A.:h 

-

:A.:h 

-

:A.:h 

:A.:h 

:A.:h 

t±l:h 

t±l:h 

t±l:h 

t±l:h 

t±l:h 

t±l:h 

t±l:h 

t±l:h 

:A.:h 

-

if~:<\'. 

A 

c 
-

A 

-

A 

A 

A 

B 

B 

B 

B 

B 

A 

B 

-

-

-

BU2907F 
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• -~~~tt/Electrical Characteristics (Unless otherwise 'noted, Ta=25°C, Voo=3V) 

Parameter Symbol Min. 

1\1 v«JvA.tJ•EE V1H 2.2 

a - vl';'Jv A.tJli:EE V1L -

1\1 v«JvA.tJ~illl l1H 8 

1\1 vl';'JvA.tJ•mt l1H -

1\1 vl';'JvA.tJ~illl l1H -

a- vl';·JvA.tJ~illl l1L -

a - v "''Jv A. tJl!:illl l1L 5 

a- vl';·JvA.tJ~illl l1L 5 

a- v«Ml:ltl'ili:EE 1 Vou -

a- v«Jv:±\tJ~.'I: 2 VQL2 -

:t-7> n..-1:,,t1:11J 1J-7~ili! IL -

Wl•tllll (i.IJf'FP#) loDOP -

il!l-~illl (ff.tl:.P#) loDST -

lbf'F~iBitt fcK 0.1 

~:li~iBitt lose 270 

• illti'.IBIB&~/Test Circuits 

Voo 
v •• 

A 

Voo 

1CD 
1k0 

GND OSC2 *®~.tl:.ii11'11i:~iJIEjHIJ;E'.!l<l' 
R 12;tl- e 'C-HAL H/I 
'~~ l.. '°CL'{>!!liiS-Y v 
~;;<.'.$1t:12~t-, "L.. 
SER~~·~fi"J '"Ci.!!~;E 

v •• 
v •• 

v,. 

4-8 
RES.HALT 

GND 

.. {> 0 . • • 

Fig.1 

Typ. 

-

-

18 

-

-

-

10 

10 

0.3 

0.3 

-

0.3 

0.1 

-

450 

*HALT .A.:IJ'ilt)Jitj~IJ;E'. il<l' R 12 ;jl- e -C· 
HALTJilll~~ l.. -C L'{>!!liiS-Y v ~ :<- '.9 
t:12~t·; e L..SER1'];4'i'~rrL')H1J;E 
.. {>, 

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 

v •• 

158 naNm 

Conditions 

RES :1Jv?fr) /ilPJ 

HALT :1Wl' ·:; :1~ IJ 

A.1J:1W7'·:;:1~1) 

RES :1 JV'?f rj / ~ IJ 

HALT :1Jv7' ·:; :1~ IJ 

)..1J:1Jv7' ·:; :1~ IJ 

loL=1.6mA 

loL=4.0mA 

:1Jv7' ·:; :1t.J. 1..-

fcL=1MHz 

HALT=Voo 'J [J ·:; 'Jw.tl:.P# 

RExT=10kQ, CExT=330pF 

v,. 

Voo 
1.6mA 

Fig.2 

v •• 

v •• 

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 



BU2907F 

•f!tftli 
(1) A :tJ t::M9 .Q :±l :tJ (2)~.A :tJ t::M9 .Q :±l :tJ 
(j);;t / 7 ·:;? /J' 1-\1 JI-Hit HOOK A:fJ (7 pin) ff "H" 

O)~;A'.®l' ON HOOK A:tJ (4 pin) f "L" O)~;A'.l~C 9 .Q 

C. HOOK CTL (14 pin) tt "L" f:±l:tJ l:l:9a fO)ff 

HOOK A:tJ (7 pin) f "H" O)~l~iJ> S "L" O)~;A'.®I: 

CD HOLD A :tJ (6pin) f "L" 0) ~:k i~ t: 1¥ ~ tJ fJ'. S 

HOOK A:fJ (?pin) f "H" O)~;ki~iJ' S "L" m:A:i~t: [., 

t.:•illl!!tHHJJfJ' S5\Q• t., :l:9 a 

L,f.::l~Jrg-xli, ON HOOK A:fJ (4 pin) ff "L" O)~l~ 

1;: IJ .Q C. HOOK CTL ( 14 pin) Ii "H" C. IJ IJ?JJlt~~® 

t:~IJR~ff~IC [., :l:9 a 

CZ)ll!!5iQ•~. SELECT A:fJ (Spin) O)ij~J-~H:~j!tJf,11,-:i 

~•ii~. 1111n?llifcn~ct1E-:i-rm:JE1111f~~&s•• 

[.,:l:9a 

HOOK A:tJ (7 pin) i.Jf "L" O)~li,!l (3)111! El 
1:t.i;.QC. HOLDA:fJ (6pin) f~IHtlt MUTE (12 

pin) HOOK CTL (14 pin) HOLD OUT (15 pin) Ii 

"L" f:±l:tJ [.,, SELECT A:tJ (S:ti pin) O)ij~J!t:tlE-:iT 

tlil:JEO)ll!!t.f5\Q• ~ n * 9 a 

@fJj!,jfii'.g.M!l*llif A HOOK A:tJ (7 pin) tJf "L" O)~;k 

ii!ltJ> S "H" O)~®(;: [., t.:•il ti, HOLD A :tJ (6 pin) 

f~IHtlt 1J < 1J IJ, :jijJl HOOK A:tJ (7 pin) tJf "L" 

O)~li,!lt:IJ-:i~llif. ··~ttM:±l:tJf "H"t:t.,R~f~ 

ttv:l:9a 

@fJHi'/.g.M!l*fl B HOOK A:fJ (?pin) tJf "L" m:A:i~ 

l', :jijJlHOLDA:tJ (6pin) f "L" O)~;A'.i~l:9.QC., 

5\Q• f ~tt [., ;!: 9 a f O){~ HOLD A :tJ (6pin) fJ'' "H" 

mx®I: tJ .QC. :±l:tJ f "H" t: [., t.:1lR~ ff~tt [., :l: 9 a 

1. ~O)fttJ'~ 

2. ~/ 1) - /A I) - -f A 

SOUND1 ~UlJ1J1JT 

' ' ' ' ' ' 
SOUND2LJLJ!Lnfl 

' ' 

ENV lllj : 
1 Beat M~~bc 

Fig.5 

r------------------------------------------------------------, 
I I 
I 
I 
I 

osc 

DIV 

Melody control 
HOLDO----~~~ci~rc_uit~___. 

SELECT 0------t .Mode control 

I 

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 •• 

I I 
I I 
L------ - - --- - - - -- - - - - - - - - -------- -- ------- - - - - --- -- - -- - -- ----- __ ..J 

Fig.6 

naNm 
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BU2907F 

Fig.7 
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HOOK 

HOLDOUT--r-:~+-~_J-~~~~+-~~~~~_jj 
: 
l Lose ·=-:-=----'.------- :,! r' 

; osc: OFF-r-1 BEAT____; · '-"----' I l I I 

I ON I : PL : : 
ON OFF AYING ----' 

LINE LINE HALT 

ON HOOK 

HOLD 

HOOK 

BU2907F 

' ' 
I 

~--+--_Jr 
r----_Jf 

HOLDOUT--r-~l--~_f~~~---i~~~~~~j 
; . 1 . r 
I 1 0$0 ' ' ~OFF-:--1 BEAT--i ; 

'ON' ' : ON OFF PLAYING ______ 1 

LINE LINE HALT 

I- B 
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BU2907F 

(8) ~ ~ 

@•~allJ J J1 J n1 J. ffl r ui r· )J1 J a J1 J:g,J a 1 

@# J d J I J JJ lj. v f I r u I r· )j I J d j I )Q!=B 

, r I f' v j I r=17 n I r· )JI d j J I J;gµ J I 

4l J d j I r JJ I J. v r I r u I r· )j I J d j I :Jc±:J ' II 

Fig.10 dll;O)ttff~ @*aJ11J J 1f1r1Ja1va1rJ1J.JJIaw14 J 

, j J I r5 v f I J J I JJd I J. ;\j I 1J.)JI 3 J I J. 

@# f' I A f I J J I J. )JI tJ I J.,;,JI J 1J I J 

@# f' 1r·v r I J J I J. )di J. JiJl,J.JJI J. I J. II 

e 7D·:t7-;;I;:f..v-1f 

BU2907F t;J:, i*Jfl'B? D "J? :;- I ;:f..- 51 i i*JiJG I., ·n' ;I: 9 o 

ftti@ntt;J: CR i1Hitt9 .Q .": t t:J: ""'.) T~M.6.X;"Z" ~;I: 9 o 

f~~. ~fil~~?D7?fAn9.Q.:ttm•1"9o f 
n·ftt~m i 1.-~rn=~ 1.., * 9 o 

(1) CRftti 

~ ~"" 
~t-1 _..__ __ 1~0801 

Fig.12 CR~~@~ 

(2) 1rnB? D •;t? An 
Yoo 

16 osc 2 

17 osc 1 

• 1 .= ~ -\"' }ii I) -f? •;t i' 

l'i''7-::t /~ •J -tz ·:t i' i tJ•tt .Qt.: Ill) t:, 1Hitt~ C, ~tf 

i*Jfl'B7JHfr] / MOStll:#Lt:J: IJ, 4? ~/"i1"17 JllJ;.1..t 

Fig.11 'j IJ -/A IJ -:fA 

RESYifii-Ti "H" t: VCf~~' (Fig.14)o 1 ?~/"i1"1 

?Jvt;J:, J;_l""f~J:?t:tJIJ;l:9o 

1 ? ~ / "iT 1 ? Jv=6/fosc 

~~I.,, ~-~ff~ti~~ff~~i*J, 'JD7'J~~~t:ft 

tiVn'.Q.":to 

HALT~j;fmt:di>.QP(ft:, RES 1::0 /i "H" t:9.Qt~tif'F 

L,;1:9~1")1~1..,(""f~~\o ;l':f.:, 1Jiz·:ti'~;*:fm (RES 

'C/1f "H" ~;*:Im) t:di>.QP(ft: HALT 'C/i "H" t:9.Q 

t~lbf'F I., ;I: 9~(:·)1~ I., ( < t~· ~ ~' (Fig.15) o 

\I 

f0.22µF 
2 

-----o--1RES 

RES 

HALT---r-r-

' lW1'F1''.lE: ' RESET !;f, 

* i!lt;J>!O):lz:J;.;IJ' IJ 11\'frsi t:J;t [.; 
00)'.iE:ll!ttHl'.l!'o:T Q1l·J!ii 
if:>IJ:<To 
(iEJiltt~U(;J:i!it;m!:lz:J;.tJ' 1) 

11\'fr.i 10msJ.:J.l*J<7)~.g-) 

RES_j-TL 
i+-----1 : 

HALT ---l ; \--+----
' ' ' ' ' ' : I ~ 
' ' ' 
' l!IJ1'F1''.lE: ' 4? :/ / 

-tt1' 7 JvJ.;J.J;. 
-c·if.>nlt 
RESET'if'l!J 

Fig.15 
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BU2911 

BU2911 CMOS ""'l Jlr7- ;I. D 7 1' IC 
CMOS Multi Melody IC 

BU2911,.t, ;(Dr1' 2f!I!, 7"7-.L.a6fl~i*.l~L,, 

~t'D1w!l:.-tfJHm ~ fflli ~ t.: )flffl CMOS 7 Jl/f- ;( D 7' 1 IC T 

9o 
BU2911 is a general-purpose CMOS multimelody IC 
with 2 melodies and 6 types of alarm sounds together 
with the oscillation stop function. 

·~:lit 
1) ;( D 7' 1 f!lltt : 2 f!I! 

2) 7" 7 - L. a : 6 fin: 
3) 9Hlfl::.l-v/Hi:J:IJ'7/:/3 ·:; t-)~~. v/'\"JL4-Jv 

i-:·;~~~JR1R 

4) vr..:"Ji.-*-1" i-:·O)JR:tRt:J: •Jitill& L,RJlm 

5) I//'\"D-7°::J/ t-D-Jvi:J:7a>7':$1·:;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~ 
1/9-*/, F7"7-v1.L., ElJll.,ai\'~t. !itJ!. 

• Applications 

lnterphone, door chime, alarm clock, toy 

• 91-ff~-t)ijg)/Dimensions (Unit: mm) 

22.9±0.3 

18171615 1413 1211 10 

R12 i:: :: : 2: ]J~ 
1 2 3 4 5 6 7 8 9 

~1~~J~ ~~ 
i;Ovvvvvvv~u ~ 

6; _J I 2.54±0.3 I I I 
~ I 20.32±0.s ~ 

• ~iiliT·~ili:jg)/Pin Connections 
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• ~:X<.tB::k:iE~/ Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

mnQ•EE Voo -0.3-+7.0 v 

flgtl'l~ Pct 600* mW 

1liH¥iB!lilallE Tstg -55-+125 ·c 

.A.:tJ•EE V1N -0.3-Voo+0.3 v 

t:l:l:tJ•EE VouT -0.3-Voo+0.3 v 

• :tl~lbfl'~#/Recommended Operating Conditions (Ta=25'C) 

Parameter Symbol Limits Unit 

•il*•EE Voo 2.0-4.0* v 

.A.:tJ•EE V1N o-voo v 

lbf'FiAili Topr -25-+75 ·c 
* 'J J:l ·y 'J /lil)!lil:j(IJ' SOOkHz O)i;j 

• -~rr..J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Voo=3V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

1\-f v«Jv.A.:tJ•EE V1H 2.2 - - v 

o- v«Jt-.A.:tJ•EE V1L - - 0.7 v 

1\-f v 1'<Jv.A.:tJ•illi l1H 8 18 32 µA RES.HALT /Jv';l') /ili> IJ Fig.3 

1\-f v«Jv.A.:tJtilli l1H - - 5.0 µA HALT /Jv7' ·y /i!i> IJ Fig.3 

1\-f v«Jv.A.:tJ•illi l1H - - 5.0 µA R J.,.1:J/Jv7' •y /i!i> IJ Fig.3 

1\-f v«Jv.A.:tJtilli l1H - - 1.0 µA /Jv7' ., /, /Jv$l'} ;.,..tJ: t, Fig.3 

D-1/A;"Jv.A.:tJ•iJli l1L - - 5.0 µA RES, HALT /Jv~') / ili> IJ Fig.3 

D-1/A;"Jv.A.:tJ•illi l1L 5 10 20 µA HALT /Jv7' ·y /i!i> IJ Fig.3 

D-v«Ml:l:tJt/.l. l1L 5 10 20 µA R J.,.1:J/Jv7' ·y /i!i> IJ Fig.3 

o-v-"'·Jv.A.:tJtilli l1L - - 1.0 µA /Jv7'·y /, /Jv~'i;.... fJ: L, Fig.3 

o-v«Jv.A.:tJ•illi1 VoL1 - 0.3 0.5 v loL =1.6mA Fig.2 

o- v«Jvt:l:l:tJtEE 2 VoL2 - 0.3 0.5 v loL=4.0mA Fig.2 

::t-// FH/i±l;IJ 1J-7~~ IL - - 5.0 µA /Jv7' 'Y /fJ: [, Fig.4 

)~-~~ (!JJ1'1=H~) !ooor - 0.3 20 mA fcL=1MHz Fig.1 

ilUt•illi (D.!l:lli¥l IDDST - 0.1 10.0 µA HALT=Voo -7 o ·y -71~.!l:lli¥ Fig.1 

lbf'Fll!iliBi~ fcK 0.1 - 1.0 MHz 

~:l!illl!iliBl~ lose 270 450 630 kHz RExT=10k0, CExT=330pF 

164 RDHIR 



• i~~IBJl&~/Test Circuits 

v •• 

iQ) 
ilk!) 

v., 

•llim 

v •• 

A 

v., 

GND OSC2 * C2)M>.rl:ii!IJ!ttliJfi>!!~:;Ell\i' 
R 12*- e -C·HALTIW 
ii*~ L "l"l'M~1';-Y v 
,:.l;>;5'': 12~-t?·~ eL 
SER ~<f';-~:ff.,""()!g:;E 
9-Qo 

v •• 

v •• 

4-8 
RES.HALT 

GND 

Fig.1 

•HALT .A:!Jfl[iJfl;>l!g:;Ell\i'Rl2*- e -c· 
HALT1IJ!li!*~ L -Cl,.Q:lll-1';-Y v :;;i; :$> 

': 12 ~i? ·~ e L SER~1;~rrl'i!IJ'.;E 
9-Qo 

Fig.3 

(1) ;1. i:J71, 77-.L.l~UR 

SEL1-SEL3 <l)f!G~-tt~Jl,;:J: IJ 8 ~Mfl~UR I., *'to 

SEL3 SEL2 SEL1 fl m 
0 0 0 MUSIC 1 

0 0 1 MUSIC 2 

0 1 0 7'7-4 1 

0 1 1 7'7-4 2 

1 0 0 7'7-4 3 

1 0 1 7'7-4 4 

1 1 0 7'7-4 5 

1 1 1 7'7-4 6 

(2) 5ifi~t - I" <l)jttj.R 

SEL4 <l)~Jll:J: IJ, '7 / ~ 3 ·:; t-~~~. v~Jl;;t--J[.. I" 

5~~<1)-W IJ :fl~ f I.,* T 0 

SEL4 

0 

BU2911 

v •• 

v •• 
1.6mA 

8-14 

GND 

v •• 

v •• 

15 

GND 

Fig.2 

·Voo 

v •• 

GND 

Fig.4 

fOO~f.,, An~~~~-~n6~t~<. ~X~J77-

1.·<1)~1) l' §jjj~!I:. t., *'to 

-----1 cycle-----

A :IJ!i I 
~!~~~~--~~~~----'· 

w :IJ-~!:,,_~~~~~~~~~~-~~ 

:-------1 cycle-----

Fig.5 

®v"'"Mt--Ji.. 1"5~~ START Antil:!i~ 6 n n'6 
~. ~X~J77-L.·f-~t.,~~t.,, AnM~l'~~W 

~!I:. I., * To t;; t~ I.,, 7' 7 - L. 1 -6 1;:-::> I.' -r '.t 1 cycle 

*!7~~!1:.1.,*"to 

----1cycle•----< 

L...-~~~~~~~~r-
'------~---'r 
----1 cycle, ___ ....; 

Fig.6 
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(3) ili :fJJ'\')l; .Aff~!m 

souND1;i n n n r;-1!-i n n n r:-
~ U U U U\ U U U LJ ! 
' I I 
' I I 

SOUND2-t, 11 r+l--, 11 r+­
\ LJ LJ: LJ LJ j 
I ' ' 
' I I 

ENVD ~ : 
:---1 Beet---i 
' 1 cycle-------, 

Fig.7 

(4) ~~ 

Fig.8 MUSIC1 MtJ•f.i:).111111'¥ 

6" 1J JI n J I Ji J• )) 1 I J ) J J r I I r J 

Fig.9 MUSIC2 7cf5 f.i:~O)*O) Tl' 

(5) ?1 ~ / 1f7-"r- t-

CDMUSIC1, MUSIC2 

STARTk 

I 

ENV--LJ 
' ' 
I ' 

u 
SOUND-tdx:=::1------~r, 

I ' ' 
! I 1 I 

MUTEl i \ r--
' ' I ' 

:-1 Beet-..: 

:------1 cycle------_, 

Fig.10 

START~ 

ENV--u---------.w 

SOUND-x::x::x:~: r, 
i: CD 1 ® ) f 1 I 

: :_142ms-!_145ms~®X 1-l ~CD®x 6-------l 
MUTEl ' 1812Hz ' 1812Hz ' ' ' . I 

1oyole 

Fig.11 

BU2911 

@CHAIM2 (Ring lit) 

>---------1 cycle--------' 

Fig.12 

@CHAIM3 (Pl lit) 

SOUND 

MUTE 
! 76ms i ,-

1701 Hz 

-------1 cycle-------' 
Fig.13 

@CHAIM4 (7-"r1 hlit) 

STARTk 

ENVlJ...------. 

SOUND-TI #,r-----------t 
: : 530ms 1 ,__ ___ 2317ms ____ --<, 

MUTE' ,_____1812Hz--· 1437Hz ·r 
1:---------1 cycle---------; 

Fig.14 

@CHAIMS (PIPI lit) 

START~ 

ENVw,--------.... u 
SOUNDil x xx~~* 

: : 212ms : : : 212ms 1 1 

MUTEl :-1812Hz--:--153ms---: :-1s12Hz-:--610ms=r--

:---------1 cycle 

STA8T-i 

ENV ' 

Fig.15 

SOUNDii ~, * 
: : 566ms : 580ms 1 

MUTEl :---1s12Hz___, i----1437Hzl 

I : 
~---~·--'-'1 cycle-----~ 

Fig.16 
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BU2911 

r-------------------------------------------------------------------, 
I I 

: I 

OSC1 
OSC2 

I 
I 
I 
I 
I 
I 

osc 

DIV 

HOLD u---------1 
Melody control 

circuit .__ ____ ___. 

SELECTr ,__ ___ ___, 

I 
I 
I 
I 
I 
I 
I 

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 
circuit 

SOUND1 

>---USOUND2 

Voo 

L------ - ---- - - - -- - - - -- - - - -------- -- ------- - - -- ----- - -- --- ----- --...1 

Fig.17 

• ?CJ·:t?~.:c-*v-11 

BU2911 It, l*J~B7 Cl ·:17 ~- .:c * L.-- ::11 f l*JMJl [., n':l':9 o 

~~@~~CRf~#H9Q~t~~~zm•?8:l':9a 

f~~. ~$&S7CJ~7fAh9Q~t~~-?9of 

tt-f tt~f?tl f P.11'1.:ff- [., :l': 9 o 

(1) CR~~ 

~ ~°'c' 
~,_I --i----1osc1 

Fig.18 CR ~~[lj]l13 

(2) 9~$7 Cl ·:1 7 Ah 

Fig.19 '1Hlll7 Q ·:; 7 J...1J@~ 

• 1' .::. °Y 1' Jv I) -lz •;t f'-

1~ '7 - ;it- ;....ll;J •; -tz ·;t ,.. t n1 tt Q t.::aoi.:, 9H1tt~ c .. :.~Hf 
1*1$7" Jv ~');.... MOS lttii:I.: ~ fJ, 4'7.Y/-It17 JvP.11:. 

RESi1ilH·f "H" !.:L,T<t.:~1.' (Fig.20)o 1 '7.Y/-tt 

1' 7 Jvlt, P.11'~~? 1.:t;,: IJ:l: 9 a 

1 '7 .Y /-It 1' 7 Jv=6/fosc 

t.: t.: [.,, ~iliil~EE!tihf'r~l.H~IHll*J, 7 Cl ·:1 7 !t~'.1EI.:~ 

t.i[.,Tl.'Q~to 

HALT;it(®!.:~Qll;jl.:, RES 1::0 /f "H" l.:9Q t~lbf'F 

[., :J': 9~?iE~ [., Tf ~ \,\ 0 :J': f.:, 1) iz ':I 1-;it(fm (RES 

l:::"/tJ~ "H" ;it(fm) 1.:~QPi¥!.:HALTl::"/f "H" l.:9Q 

t~ih1'F [., :l':9~?)i~ [., T < t.: ~I.' (Fig.21 lo 

Tv .. 
022µF 2 

~----0---iRES * 11!\!l!O)JI.J::>'J' IJ ~ra~l:J;C; [; 
c O):;E:)&,;l:la'.51!9 ?o'.IZ·~>'J' 
b;,1)£9. 
(liill!iliJIH;l:llt;J.!!JI.J::>'J' IJ 
~r.1J 10msi;1.pg0)~~) 

Fig.20 1 = ~ i' Jv •) i! ·:; I- [lj]l13f?ij 

' ' ' 
RES--r-TL 

' ' ' 
HALT~ 

I o I 

: llJfF~:lE:: : 

RES__rf---L 

HALT _t---tL_ 
' ' ' I 

1. lfJfF::f'~.I 
' ' ' I ' RESEHt, 47'':// 

>'J'>'J'"' f,t l' 0 -It 1' 7 )t,. J:).J:: 
-i:·ai:itt.'i 

Fig.21 
RESET'l!WJ 
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• J(;.1f.1'91J/ Application Example 

3V 3V 

T 

N.0 

N.O 

SOUND2t-------t--¥v"v----, 

MUTE.t-------+----+---+---- TO MUTE 

START SELOTLt----

ENV SOUND! 

Fig.22 

i.12) ffillllEll!Mll!fllli!l:·:)l,'-nt, 7'/'J 'r-'l 3 :.---r-~ '!":.:'.if~< tf '/!:~', 
i.13) ;:QJIEJB31illl!ii~'!":Jil1*1t"t Q-ffl]l'ili) IJ. ibiHi¥~T .Q t.QJl'l.t~!>IJ 

;l;-tt!v, 
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BU8701F 

BU8701F i! JL- 7 --~~Jn PLL ~ 5Jift ~ / i! if 1' if 
PLL Frequency Synthesizer for Cellular Phone 

BU8701 F t;t:, CMOS :,, 1) 7' Ji.- A 1J PLL f.!i] i&'tt:,, / -Jz "if 

-r-ifz9o Yiffi-T-nAE:c::J:1J 8Ji1Jr7Hrf.!i.IJ:l::tli~HRC'~~ 

£~~f.!il~ (:, CPU iJ> S <7):,, I) 7' Ji.-7- :H:: J: I)~.!.?~ 

f.!i.IJ:l::Hll:AE:C' ~ ~ 10bit /CJ 'f 7? ·;i;i,71\ 1 ~;t C: ?bit A 

'7 Cl rJ ;IJ rJ / ~ f :jf ~ -r \, \ * 9 0 7 :i 7' Jl--'E::; :i 7A7' 1) 

A 7- 7 C. <7)*Jl..g.it ': J: IJ, 1 GHz •!ff.* ('·<7) PLL f.!ili&'tt 

:,, :.,.. -Jz "if -r -tf t mP.Jt z ~ * 9 o 

CMOS serial input frequency synthesizer. Eight set 
value of reference divider can be selected (S1 - S3). 
The dividing ratio of 10bits programable divider, and 
?bits swallow counter are set up by serial data from 
CPU. BU8701 F is available to PLL system ( - 1 GHz) 
with dual-modulus prescaler. 

• !M':& 
1) CMOS :,, 1J7'Jl-A1J PLL :,,/-Jz-ij-1-tfo 

2) CPU iJ> 6 <7):,, 1) 7' Ji.-7- ~ ': J: I) /CJ 7' 7? ·;i1i,7'1~· 

1?f<7)n'.lE:M, ~J:ljA'7ClrJ7JrJ/~<7)n'.lE:MfA. 

1J~*9o 

/CJ?' 7? j';i,71\ 1 ?f <7)J...1J~~AE:1iUB!iII (5-1023) 

1'1Ji.- A:'- '7 CJ '1 n '1 / ~ <7)J...1JnAE:1iUMII Co- 127) 

3) £~~~~,E.JH :.,.-1~·-~i*IJlo 

4) ~f'F'~l±ia!W1.f11-'\. 1 (Voo=2.7-5.5V)o 

5) 7' :i 7' Jl--'E ::/ :i 7A/ 1) A 7-7 (:<7)*Jl..g.-tti: J: IJ 

1 GHz ;m; ;!; C'<7) PLL f.!ili&'tt:,, /-lz "if 1-tf HJJP.lt C' ~ ;!; 

9o 

6) £~f.!ili&'tt~f.!il~t;t:A.1JYIM-T- s1, s2, S3 <7)*Jl..g.-tt,: 

J: I) 8 lm IJ <7)~f.!ij]J~·iiJ~gz9 o 

7)~ffllt•~<7)W1J~. 1*1Jl7~-V~/7'W1J, ntt 
'77 ~ - :/'~/7'W1J<7) 2 *&ltffl~ ~:ti z1, 1 *9 o 

8) :,,1J7Jj,?CJ·;1?, 7-~7·17Yiffi-T-t;t::,,:i~ '/ "" 

') jj'J...1J C'9 0 

•Features 

1) CMOS serial input frequency synthesizer. 
2) Set value of programable divider, and swallow 

counter by serial data from CPU. 
Set value of programable divider. (5-1023) 
Set value of swallow counter. (0- 127) 

3) With internal inverter for reference oscillator. 

• ?i-ff~-1"5!~/Dimensions (Unit : mm) 

10.0±0.3 

~ 
~1~1=_D 

12345678 

~G':6nnnnnnnd ~~ -1 
• ,-- I 1 ~ ~'------...J\\.10.2±0.1 
~ 0.05Mm. --1 I- -i I- ~ 1--

0.4±0.1 1.27±0.2 0.3Min. 

4) Wide operating voltage. (Voo=2.7-5.5V) 
5) BU8701F is available to PLL system (-1GHz) with 

dual-modulus prescaler. 
6) Eight set value of reference divider can be 

selected (S1-S3). 
7) A couple of outputs for phase frequency detector 

are available. 
Internal charge pump output. 
External charge pump output. 

8) Serial clock, data latch are schmitt trigger inputs. 

•m~ 

-JzJi.-7-ti~i!i rn~•t1~!. m;m;t1~i!il 

• Applications 

Cellular Phone. (Mobile Telephon, Portable Telephone) 
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e ·j' a ·-:; ? ~ 1' 7? 7 ..£./Block Diagram 

z 
0 
Cf) 
0 

:.'. 
0 
Cf) 

0 
Cf) 

_J 
0 

• ~M:li:k:lE:~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limit 

".I ii! ".I a: VDD 7.0 

J...::IJ".113:: V1N Vss-0.3-VDD+o.3 

tl:I ::IJ".113:: 1 Voun Vss-0.3-VDD+0.3 

tl:l::IJ•a:: 2 VouT2 Vss-0.3-7.0 

~~:iji~ Pd 500 

IJ.Jf'F)g)ifi!ll!I Topr -35-+ 85 

f!U.figJi Tstg -55-+125 

)11 : SCK, SD, DL, FIN, 81, 82, 83, OSCIN Jffil'T-l:iiffl. 

ii 2 : M. LD, PD, FD, OSCO UT Jffil.:H:iifflo 

ii 3 : FU >ilii'fl:iiffl, 

• :!1M~llJfl:5'ef-l:/Recommended Operating Conditions (Ta=25"C) 

Parameter Symbol Limit 

-.;;iiii!•a:: VDD 2.7-5.5 

J...::IJ1113:: V1N Vss-VDD 

170 RD Nm 

Unit 

v 

v 

v 

v 

mW 

·c 
·c 

Unit 

v 
v 

:::J 
LL. 

0 
_J 

ii 

1 

2 

3 

0 
LL. 

0 
n. 

BU8701F 



• ~~rt-J!f\Jtt/Electrical Characteristics 

~~rt-J!f\Jtt 1 (Unless otherwise noted, Ta=25'C, Voo=2.7~5.5V) 

Parameter Symbol 

.A. :tril!:I£ "H" V1H 

.A.:fJ ti!£ "L" V1L 

.A.:1:Jtiilii 1 "H" l1H1 

.A.:1:Jtiilii 1 "L" l1L1 

i:±l:1:J11l:I£ "H" VoH 

i:±l:1:J11l:I£ "L" Vol 

OSCOUT i:±l:1:J11l:I£ "H" VoHOSC 

OSCOUT i±lfJ~I£ "L" VOLOSC 

l:±lt.J~-.A11l:ilit loso 

l:±lt.J:.-/?tiilii los1 

l:±Jt.JIJ-?~jjjt IOLKG 

7-)1 t ·;; t- 7' ·;; :taifrai tosu 

7- )I*- Jv Faifrai toH 

;_,I) y JJ., CJ ·:;? /j!jJJ(~ tcs 

7-)17 ·;;7-)11 ~ >?lli¥rai toLT 

'T- )I 7 ·:; H~tfflaif rai toL 

* 1 : SCK, SD, DL, S1, S2, S3 Jffii'j'l:~fflo 

*2: M, LD, DO, FD, Jffii'fl:~fflo 

* 3 : M, LD, DO, FD, FU Jffii'J'l:~fflo 

*4: FU Jffii.:Y.l:~ffl, 

Min. Typ. Max. 

O.BVoo - Voo 

Vss - 0.2Voo 

- - 1.0 

- - -1.0 

0.99Voo - -

- - 0.01Voo 

0.9Voo - -

- - 0.1Voo 

-1.0 - -

1.0 - -
- - 0.05 

- - 1 

- - 1 

2 - -

2 - -

1 - -

tl[~rt-J!f\Jtt 2 (Unless otherwise noted, Ta=25°C, Voo=5.0V) 

Parameter Symbol Min. Typ. Max. 

IJ.ifl'~ilii loo - 3.0 -

.A:fJ~li VFPP 1.0 - -

.A:l:J~ilit 2H l1H2 - 27 -

.A:l:J~ilit 2L llL2 - 27 -

~~IJ.if'F/liJ)Jti;x IMAX 30 - -

Unit Conditions 

v * 1 

v * 1 

µA Voo=5.5V * 1 

µA Voo=5.5V * 1 

v l:±l :1:J l!l\f!l. f.f * 2 

v l:±l :1:J l!l\f!l. f.f * 3 

v l:±l :1:J l!l\f!l. f.f 

v l:±lt.Jl!l\f!l.f.f 

mA Voo=2.7V,VoH=2.0V* 2 

mA Voo= 2.7V.VoL =O.BV * 3 

µA Voo=5.5V.VoH=5.5V * 4 

µs Fig. 4 '/')7'Jv'T-)l},jJ 

µs )11 ~/-'f7--v- t-

µs ~ml 

µs 

µs 

Unit Conditions 

mA * 1 

AC if.i'i-&i'O):Jm%j 
Vp-p 1Btil1i.A:l:J *2 

FIN=3.0~30MHz 

µA V1N=5.0V * 2 

µA V1N=OV *2 

MHz 
AC *ti-&i'O):Jmi!i 1.0Vp-p 
.iBtil1i.A:1:J 

* 1 : 'iiM'F~iJit)ijlJ:;E'lki'l'IJ FIN=5.0MHz <TJ AC *1>1l-<TJ:iilti&: ( 1.0Vp-p/Voo=5.0V, 0.8Vp-p/V0 o=3.0V) t )jJ L., OSCIN, OSCO UT 

1:12.BMHz<TJ*illi~lliHtl~*'I:. FIN, OSCIN J-:m<TJ.A:l:JJffii.:Y.t Vss t L.tl:l:l:JJffii.:Y.Hlllili:L.Oif<TJt<TJC-9, 

* 2 : FIN, OSCIN Jffii.:Y.l:~fflo 

~~rt-J!f\Jtt 3 (Unless otherwise noted, Ta=25'C, Voo=3.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

IJ.if'F~ilii loo - 0.6 - mA * 1 

AC *ti-&i'O):Jm%j 
.A:fJ~li VFPP 0.8 - - Vp-p 1Btil1i.A:1:J * 2 

FIN=3.0~20MHz 

.A:fJ~ilit 2H l1H2 - 8 - µA V1N=3.0V * 2 

.A.:fJ~ilit 2L l1L2 - 8 - µA V1N=OV *2 

~~IJ.if'F/l!ilil1i;x IMAX 20 - - MHz 
AC *ti-&i'O):Jm~O\l 0.8Vp-p 
.iBtil1i.A:tJ 

* 1 : ibi'F~iliti&~:;E5ki'!'IJ FIN=5.0MHz <TJ AC *1>1l'<TJ:iI~ti&: (1.0Vp-p/Voo=50V, 0.8Vp-p/Voo=3.0V) t A:i:J L., OSCIN, OSCOUT 

1:12.SMHz <TJ*illi~tJiHtl~*'I:. FIN, OSCIN 1'J~~<TJ.A1:JJffii'l't Vss t L.tl:l:i:JJffii'J'tlmlili: L.O#<TJt<TJC-9, 

* 2 : FIN, OSCIN Jffii.:Y.l:~fflo 

naNm 

BU8701F 

Test Circuit 

Fig.2 

Test Circuit 

Fig.2 

Fig.3 

Fig.2 

Fig.3 

Test Circuit 

Fig.2 

Fig.3 

Fig.2 

Fig.3 
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• 'ii~rf.J!fiiji'illb*i/Electrical Characteristic Curve 

::t' 
.§. 6 i------t-----+---+----1 
-

~ 
w 
[ 4i------+-----+--~+----l 

::i 
0 
CJ z 
~ 2f-----+-----+-+--·-+-----l 
0: 
w 
[}_ 
0 

SUPPLY VOLTAGE: V00 (V) 

Fig.1 !i.Jf!''il!:mt-'il!:il*"i!:J.:ni'f•['i 

• iJllJ~IBll!tt!E/Test Circuits 

tosu•tDH• toLT,tDL 

VDD vss 

SOK OSCIN 

SD OSGOUT 

DL 

FIN 

M 

LD FU 

PD FD 

Fig.2 

172 

BU8701F 

>1-------lVDD VSS ,__ __ _,__... 

OSCIN 

DL S3 

FIN S2 

S1 

LDo----+-----lLD FUt------+--<>fu 

PDO---+------lPD FD >------+--o FD 

Fig.3 
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• tift:rut!Jll 
(1) ~ 1J 7' Jv-T'- 9 ,:-:n '( 
7- 9 (]))..tJ ti MSB 7 7' -7.. 1-1'9 o 

:A '7 D '/ ;iJ '// '.i'O)~lEiili 7'0 ':/ 7 7 7·;1;71~ -( $[0)~~'.lf.:iili 

SD Yili-T,:ri· 1:t- 1) :::i - Ft:J: .Q ~ 1) 7' Jv-T- 9 ~ A.tJ I.,, 

;!': 9 o ;:_ (J) kfJ ;I/ MSB J: I) 17bit ~ 7 I- v :/' 7.. 9 /\. i:l -

F~n-T'-97·;17-f§~ (DL=H v«Jv) ':J:-:i( 17bit 

~7 t-v:/'7..9(])t\;im~ 17bit7·;17/\.,i;!i.,,;1':9o •ii! 

~nt.:v'\J"gil7..'7a?h?/9 (?bit), 7"a1·777·11; 

-j'J\-{/j. (1Qbit) (]))..1J(:f.J:IJ;l':9 0 

(2) 7..'7i:Jr);1Jrj/9 (?bit) (])8~:tE:1ili:,:""J~'( 

~-~W7..'7i:JrJhrJ/9(])8'.tf:Mtf.J:~;1':9o 

8~'.tf:1ili: ti 0-127 C f.J: IJ ;!': 9 o 

07 05 05 04 03 02 01 ~'.lf.:iili 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 1 1 
0 0 0 0 0 1 0 2 

1 1 1 1 1 1 1 127 

BU8701F 

7 .:t 7' JH: ;;- .:t 77..7" 1J ~Jr-7(])?Jf.!iJ}U/ 64165 (])~ 

.g.(i 07 ':ti "O" ~ A.1J I.,, Z < tC. ~ ~ 'o 

(3) 7"a 1· 777'11;7'1\1 :)( ( 1 Obit) (J)8~:tE:1ili:': ""J~' T 

Ds-D111/7"a 1· 777'11;71\1 :)f(])8~:tE:1ili:': f.J: IJ ;!': 9 o 

8~'.tf:1ili:'i 5-1023 C f.J: IJ ;!': 9 o 

017 015 015 014 013 012 011 010 Og Os ~'.lf.:iili 

0 0 0 0 0 0 0 1 0 1 5 
0 0 0 0 0 0 0 1 1 0 6 
0 0 0 0 0 0 0 1 1 1 7 

1 1 1 1 1 1 1 1 1 1 1023 

SD ~----------------= 
SOK -- .. ------ --------- -- __ fl_f1__ 
DL 

lrn.--1---' 
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BU8701F 

Pin No. M'f:fs '1l ll!i .A.i±Lh 

1 VDD VDDM'fl'9o -
---

~7~v9A9Q)?D~?.A.:1:JM'fl'9o~~~W COMS 
0 2 SCK fJI·;; "./Z.·7'-9 ~7 H: l:i:9o .A.:tJ 

'./ .1 ~ ';J ~ ~ I) jj' 

3 SD 
:;, iJ 7' Jv7-5' .A.:1:JM'fl'9 o COMS 
(j"-:$10).A.:tJ'j. MSB 77'-A ~1'9) .A.:tJ 

- --! 
7-9 7 ·;; rM'fl'9 o 

CMOS 
4 DL 

(H v«JvP;\''./7 ~ v:>A5'0)7'-5' ~/D-777 
.A.:tJ :J'Jv 7'1\1 51· SJ: V" A '7 D ') fJ ') / 9 ':: D - I'' [., ;i: 

'./ .1 ~ ';J ~ ~ 1) ·jj' 
9) 

A '7 D ') fJ ') / 9t/D1'77·;iJvj-'1\11f0))1.1J 

5 FIN 
M'fl'9 0 .A.:1:Jl1Jl,::1\ 17' A IEl~l\S J: V"7' //tJ'&> 

.A.:tJ 
fJ ;t: 9 o 7 .:i 7' JH: :)'.:i 7 A 7° 1J A'T-7 (:Q)ti~ 
';t. AC *a;@;l'fi-:i Z < t~· 2' 1, 'o 

T .1 7' JH:-;; .1 7 A/ IJ A'T-7 ~ :J / ~ D -JL-9 
QM'fl'9o*W1l~FlN.A.:tJ•MQ)~~~Wij~ 

6 M 
llilJrn lZ~1t: L,;J;9o T .1 7' JH: -;; .1 7 A / 1) A CMOS 
'T-7-"Q)fi~'d: DC *a;@;l'fi-:i Z < t!. 2' 1, 'o W:tJ 
( 'E :;· .:i - Jv~~'.it 'd: H v r<Jv l' 64 ;!; t~ 'd: 128, L 

l/A;'Jvl'65 ;i; tdd: 129 t f.J fJ ;i; 9) 

1:iLJ!lJ:ttxMQ)W:1:Jj)f/,j'fl'9 o 
CMOS 

7 LD ( D ·;; ? L, Z t,' Q t ~ I! L v « Jv ~ , D ·;;? 1J<,;t.-( 
W:tJ n "(\,'Qt~ 'd: H vA;'Jv~W:tJ L,;!;9) 

~-r~--;/*//Q)W:1:JM'fl'9o 
(£$71f.!iJMQ)W:1:J t, t/o1'777'Jv7'1\11f0) 

CMOS 
8 PD W:tJ fv C Q)r.iJi~dd:J-:.(""fQ) CS IJz.·9 o) 

W:tJ tr>tv: PD=Hv«Jv 
tr=fv: PD=Zv«Jv 
tr<fv: PD=Lv«Jv 

9 FD ~tt~r~--;/*/7°fflW:1:JM'fl'9o CMOS 
(£$71f.!iJMQ)W:1:J 1, t /D 1·77 7·Jvj-'1\.1 'f0) W:tJ 

W:tJ fv (:Q)r.iJi;fi,d:J..'..ffQ)(:;SIJl'9o) 
~ 

fr>fv FD=Lv«Jv, FU=Lv«Jv 10 FU Nch 
fr=fv FD=Lv-"<Jv, FU=Zl/A;'Jv ;;t-// Fv1 :..-
fr<fv FD=Hl/A;'Jv, FU=Zv-"<Jv W:tJ 

11 S1 
&$f.!ili8l871 f.!il~W :1:J f, ';t. S1 ,S2,S3 Q)*Jl.;@;-tt ':: J: CMOS 
I) *:it[.,;!; 9 0 S1 ,S2,S3 Q)*JJ.;@;-tt(:: J: f) 8 Jii1I)0) J..:tJ 
7Tf.!iJW~•l'9o (£$f.!il•B7Tf.!ilMW:1:J~Q)7Tf.!iJ 

12 S2 J:t~~ll) CMOS 
J..:tJ 

13 S3 
CMOS 

J..:tJ 

14 OSCO UT 
7]c1lMMliHtl~iliH <: 9 o CMOS 
(~~$1J> 0i~-l§-~iil!ti.A.:1:J9 Qt,jJ;;@;'d: OSCIN M'f W:tJ 

':: AC*E;@; ':: Z .A :1:J L, Z < t!. 2' t,') 

15 OSCIN CMOS 
.A.:tJ 

16 VSS Vss;lffil.:rc:-. -
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M,LD,FD 

~ 
1 l 1 1 1 1 
8 - -

256 16 64 128 n 

S1 0 1 0 1 0 

S2 0 0 1 1 0 

S3 0 0 0 0 1 

FIN 

OSCIN 

1 
512 

1 

0 

1 

BU8701F 

SCK,SD,DL,S1 ,S2,S3 

1 
1024 

0 

1 

1 

PD FU 

FIN 

OSCIN,OSCOUT 

1 
~ 

1 

1 

1 

OSCO UT 

• ~JIU:.(J.))i~ 

1) 7"a 77-x·f1v7'1\ 1 ~·,;1:'1~.l:t s *)Jlij(J.)~l)::JE ,;1: \." ~ 

:!':'It lvo 

2) .A '7 J:l rJ 1J rJ / 51 (J.)~l)::JE1i 'j: 0-127 \." 9 o .A '7 J:l rJ 
tJ '1:..-51 (J.)~l)::JE1ifJ~7"a ?' 7-x-:fJiv71\ 1 ~-(J.)~l)::JE1i 

tLJ:(J.)1i ':Id:".) T ~' .Q ~.g.i: ,;1:, 7"a ?' 7-x·f;rv71\ 

1§(J.)&:Jf:~-1(J.)B:Jf:t~~ti~~~ij:1':9o 
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• JiCiffll§ll§~J/Application Example 

VDD 

SCK SD DL 

Fig.6 
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BA4112 

BA4112 iiral!JfJ FM-IF ~":A 7- .b. IC 
FM-IF System IC for Communications Equipment 

BA4112t;J:, FMli_fg~Jl:lt:::mJ~ l.,f;:~;m;~FM-IF/~))flC 

1"9 0 20MHz (Max.) 0) .A.:h )!))If~~ JM~~~. :lt!l!Ji, 
~)Jfl.,Tt:l:l:1J9-@t;f1J', ~$~~. 7'?'T1-f71Jt-:$l, 

:;;.. 'T Jt-7-, :;;.. t- -v :.-- :::J :.-- t-- Cl - Jt-O)~~lm ~ 1 7- ·:1 :11."tM 

JOC [., l ~ \-@ t.:: <ID, iz '/ I- 0)1MHt, ~~:1J1t1J~RJIUU: t.i: IJ 

*"to 

The BA4112 is a narrow-band FM-IF/detection IC develo­

ped for FM transceivers. 

-~~ 
1) 3.0mA (Typ.) l:flb~ff~:1J C' &>-@a 

2) -3d8Hif IJ ~ ';! T 1 / ?iz / :J.. ;1Ji'5.0 µV (Typ.) C' J1> -@o 

3) :'.Pt.i:~ '9Httt$~1."2nd ~:\'if n' S~5.lft:l:l:1J * z·O)@~ 
;IJi'fMJOCC' i!, iz ·;1 t--0)1M!Ht1J~®n-@o 

4) -t I- Cl - 7 UMC3357P (:: 1:::0 ;.... :::J // ~7- 7'Jt-C' .ti -@ 0 

• llH.~ 
VHF;m;FM)i_fg~ 

:::J- Fv:J..71.---*/ 

• ~ff~"tj-~181/Dimensions (Unit : mm) 

19.4±0.3 

Rl.2 116 15 14 13 12 11 10 91 

L\=;::;::::r:;=;=;:=;:=;==;==;=TT=r=M>I~~ 
1234ob/8 

"" 0 

![~~g·~~ 
~ ~ 0.5±0.1 

+I -
~ l 1--2.54±0.3 I 
m 7 .6±0.3 

17.78±0.3 ~': 

A~:., 
I 8.8±0.6 I 

•Features 

1) Low power consumption (3.0mA Typ.). 
2) Typical limiting sensitivity at -3d8 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. 

• Applications 

VHF-band FM transceivers 
Cordless telephones 
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BA4112 

• ·io ·;1'71i17"?7.L./Block Diagram 

CRIST AL osc I 

e ~X<.tfi::k~*&/Absolute Maximum Ratings (Ta=25"t) 

Parameter Symbol Limits Unit 

~i!l!~EE Vee 12 v 

~:gm~ pd 500 * mW 

lbi"Fili\IOBl!ll Topr -HV-60 "C 

i*:ffili\lt~ll!I Tstg -25-75 oc 

• 'm~ft!J~f.£/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=6.0V, f1N=10.7MHz,.t.f=±3kHz, 

fm=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Cir cu it 

l!l\ill~~~mt lo 2.0 3.0 5.0 mA SQUELCH ON Fig.1 

20dB S!Nm\ilt 20dBS/N 15 20 25 dBµV - Fig.1 

~iBi:±l:tJ [//'(Jj, Vooe 250 350 500 mV V1N =80dBµV Fig.1 
. ·------·--- ------------

~iBil±l1J~$ THO - 1.8 3.0 % V1N =80dBµV Fig.1 

~iBi:±l:tJiBmi~EE Vooe 2.0 3.0 4.0 v V1N =OV Fig.1 

~iBil±l:tJ 1:..-1:::0 -$1/ .A ZouT 280 400 520 Q - -

71 JL-97'/"fJf1 :..- Gv 41 46 - dB VIN =1mV 10kHz Fig.1 

71 JL-9 :±l:IJiBmt~EE Vooe·f 1.5 2.0 2.5 v - Fig.1 

;,, Jr '"7 1::: A-r 1; ;., ;,, Hys 50 100 150 mV - -

2'..:i-t-a- RmL - 10 50 Q V12=GND Fig.1 

.::. .:i- l-1\1 RmH 1.0 10 - MO V12 =2.0V Fig.1 

.A'-\'"t'/a- ScL - 0 0.5 v V12=2.0V Fig.1 

.A'-\'"t>/l\1 ScH 3.0 5.0 5.9 v V12=GND Fig.1 

2'.'-\'-ttirm~1H~ Avm 17 20 - dB f IN =10.?MHz -
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• ill~l§ll&~/Test Circuit 

V cc=6.0V 

MURATA 
CFU-

4550 

r 

' ' 

• JiOJDf§IJ/Application Example 

CF CFU455E(MURATA) 

LI: 2150-2072-118(SUMIDA) 

XI : 10.245MHz 

BA4112 

Fig.1 

Fig.2 

ftDNm 

.__. ___ _,-,INPUT 
10.7MHz 

~----~MUTE IN 

----<> SCAN CONTROL 

33kll 

10kll 8 

A FOUT 

BA4112 
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BA4113 

BA4113 31-Fa.ll.I FM-IF ~'A 7 .b. IC 
FM-IF System IC for Communication Equipment 

BA41131;1:, ~;ft!;~FM~f~t11:s1.'T, ~=f.li~;/J• 6~ 

jJi'.*1'~ 17·:;:11:1*Jjl~f.:IC1', BA4112(])!ifj~fl~I: 

~t.: 11* 9 0 ~jJi~;IJ• 6 AFCftll:l:l:tJ ;IJf CI) t.:-tt7.i~, ft 

1.JUflfigt-fi:IC~ ~Ts IJ' * t.: 71 JL-1!(]):11Uiif:titii:~~ 

)Ji:::i { Jv(])~•~:::i /7/if ~l*liil ~ T\.'7.> f.:olf>, 9HtLtllll 

61:.t~tJ: < t:i:?Tl.'*9 0 

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. 

•Mjt 
1) ~~Jl1'ili>9 (-3dBsens=6dBµV)0 

2) 'flijj1jft~:tJ 1' iii> Q 0 

3) AFCt±l:tJ#i!1'ili>7.>o 

4) 9HtLt$61:,1Jf~tJ:l.'o 

•Features 

1) High sensitivity 
(-3dBsens=6dB µV) 

2) Low power consumption 
3) With AFC output 
4) Few external components 

• .mlf! 
~;ft!;~FM1f :1JL-.A-H-A.7[J1f { /~f~tl 

• Applications 

Narrow band FM double superheterodyne receivers 

• ~M-tii~/Dimensions (Unit: mm) 

22.9±0.3 

r:::::~:111 
123456789 

a 
+I 

~ ,--------,~ w~ ¥FfNYYY¥ ~ 
~ 2.54±~ ~±0.1 I .... I 
~ I 20.32±0.3 I ~ 
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BA4113 

• :io ':I?';/-( 7'?'7 .4.&V'Lt.ffliJlJ /Block Diagram and Application Example 

INPUT SCAN CONT. 

33k!1 

• i@Mil::k:i:.m/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'lll:i!Hl!:EE Vee 12 v 

~~t!!i~ pd 550 * mW ,. 

*Ta =25"CJ:LI:: 1'f~,EIJ; .Ql;l!1?;1~, l"C 1:-:i ~5. 5mW1'i!JI. [;.Qo 

• C~fr.J!fijfi/Electrical Characteristics {Ta=25°C, Vcc=SV, f1N=10.7MHz, Af=±3kHz, fm=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

l!!\fE;.J'}~'lll:)llf IG - 3 6 mA SQUELCH OFF 

-3dB IJ ~ T { / ~i"rn!!Jl V1N(LIM) - 6 - dBµV 
--

7 1 Jv 9 7' :..--1' If 1 :..- Gv(FIL) 40 - - dB V1N=1mV 10kHz 

~"iJ"~~~f1H~ Gv(mix) - 28 - dB 
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BA4114 

BA4114 llra•m FM-IF ~AT A IC 
FM-IF System IC for Communication Equipment 

BA4114ti, ~;m;~FM1f7Jl-:7.-/"\'-A.7Cl11' 1' /~1~ 

•fflt:m!~Ht.f.:IF~ :7. 7.L.IC"{', Jiii$~~1Blia, 11'"1111 

/~7>:7.1!!.~:f-tt, IJ~·;1~7"/7', ?>t-1"77-vFM 

~•IBla J1'X7/~ :7.~~7·:7.:f-V/~/~Cl-

• 91-~'1"~~/Dimensions (Unit: mm) 

JlllBl!i&, :7.~Jl-7:7. 1' ·;171J•i?>ffil.lilte:tt. Tl.':l:T a 1.2R 

~-Ti!i!i§'.tiBA4112C ~ /J"\'77Jll"filil-?>11"', fil;~ii\~1± 

lbf'l=~MIX.A:t.Jf.!il)li:JXO)J!:i. "{'8A4112J: IJ~tl. Tl.':!: "t 0 

:J: f.:, 71' JL-110)),,!t:f.lv ';! 7 /1'tlttit, IJ ~ ':J 117 /"j' 

0)1~1' 7 :7.t!.ttit, ~51.lllBl!f&O)~~l:l~ /7/-tt t ~- Vl"I.' 

9 t.: clf)9i-f-tttllBi:IH1 :'.Pld: <, 1J,~1t1J"'~;Jr( e; tl.9/\/71 

111' 7' 0) t?. ·;1 H: :U ii "f "ta 

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. 

• !MJA: 
1) ~~lUi!~J±lbf'l=1J"'iiJli~N1> 9 (Vcc=1.8-7.0V)0 

2) 60MHz;l:"{'O).A,:t.Jf,!iJ)J.ll~tMIXT 9;: t 1Jf~ ~ 9a 

3)fil;)l!lft~:t.J"fil1>9 (la=3.5mA at Vcc=4V, Sq=OFF)0 

4) ~~Jl"f iii> 9 (VJN(lim)=6dB µ V)a 

5) ~~~l±.'1!ff.!illm~Jl0)~1tt:~<.t I., Tlbf'l=1J"'~'.lE:"f iii> 

9u 

6) :7.~Jl-7 • :7.::\'--V/~/ ~Cl-Jll1Blil§t~~l.,T1.'9a 

7) ?H-tttllB.ft.11"':'.P lJ: 1. 'a 

•Features 

1) Operable with low voltage power supply (Vee= 1.8 
-7.0V). 

2) Input frequencies up to 60 MHz can be mixed. 
3) Low power consumption (lq=3.5mA at Vee=4V, Sq 

=OFF). 
4) High sensitivity (ViN(llml=·6dBµV). 
5) Stable operation with fluctuating power supply voltage 

and ambient temperature. 
6) Built-in squelch scan control circuit. 
7) Few external components. 

12345678 Fl=t7.6±0.3 

~rt~0.2 -~~§" +I l__l +I ,...: 

~ t 0.5~0.1 3:1:.0.1 
;tJ 2.54±0.3 I 0 · 

M 17.78±0.3 8.8±0.6 

~- f''i,.;;7.71,.;*/ 

H-:Jj-JL-1Wt** 

~7/~-/~ 

MCA 

7:.1~/~ 

• Applications 

Cordless telephone 
Personal radio 
Transceiver 
MCA 
Radio controlled device, etc. 
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• :to·:; 7-:i 17" ~i71'.~HH'H-tttlBlttt~ /Block Diagram and external circuit 

SCAN CONTROL 

33k!1 

RF IN 0.01µF 

14 13 

• 111fl'*f-t./Operating Conditions (Ta=25'C) 

Parameter Symbol Min. Typ. Max. Unit 

li;)Jif,~J± Vee 1.8 - 7 v 

~*MIX.A:1:JJlil)Jt:JI: fin - - 60 MHz 

• t11litt..l~tt/Electrical Characteristics (Ta=25'C, Vcc=4V, f1N =10.7MHz, 6f=±3kHz, fm=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

~1~'5ai¥l!:)JI! lo - 3.5 7.0 mA SQUELCH OFF 

20dB S/Nrel\Jt S(20dB SIN) 15 20 25 dBµ V -

::t-71' ::t~:1:J~I± Vo 100 150 250 mV -

MIX~~flH~ Gv(max) - 28 - dB -

7 1Jt.-51J":..-7"f!Ji~ Gv(lill 40 49 - dB V1N =0.3mV 

RDNrn 
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BA3414L 

BA3414L ilm-l!JO -:i 1' ? -p / 7° 
Transceiver Microphone Amplifier 

• ~Hf~-t"):i~/Dimensions (Unit : mm) 

BA3414Ll.:t, ii1~.fl0)? 1? J" //HAHjgf 1 7 ·;i /ft L.. 

t.:1Cl'9o 

?1?7//, 1; ~ ·:.i97//, 71Jv9J"//liHfilit.J 

f ON/OFF9.Qilit.J:J.1·;i7$tJ' GfM/OC ~:It n' * 9 o 

"1? J7 :..-/$1.:t, ~@llttf1H~80dBO)~~Jlr //l', 

ATIS~O)*ti:I f :;1JJ1: L.. t.:9~$ifiljmJO) ~ :i -7- 1 / 1'.flfM 

f1*Li\ll...H'*9o 

* f.:, I) ~ ·;i 9 J" / / /::. 7 1 )[, 9 J" / / f l*Jj! [., l ~' oQ f.: 

11>, il&l!N~'\'!>::f'!UliiA-tO)M1ifUf~~ I::. id: ""Jn'* 9 o "1 

?r:..-/O)~:i-:r1:..-1'tt:1:::t.J;;i.17-rt~m9.Q~t 

~~?T, ~~~-~O)W~~~t~~~-~9.Q~l::.W 

illlm t id: fJ, 1£filiJfflft.\:li¥hit©1JE~O)'J'!M!ft1:~.rr. !> * 9 o 

The BA3414L is a monolithic IC provided in a chip with 
microphone amplifier functions for communications 
equipment. 

•M:lit 
1) 17 ·;i /l'FMii1~.flffl? 1? J" //f fM/OCl' ~ .Q o 

2i 1; ~ ·:.i 9 y :..- / t l*Jii! L.. n, .Q o 

3) :J. /7 ·;i 9 71 Jv9 fflO)J" //f l*Jj! L.. l\, '.Qo 

~?1?J"//O)~:i-7-1/1'l::.ilit.J:J.-(77-f~.ll. 

L.. l 9~$ifi1JmJ l' ~ .Q 0 

• Features 

1) FM communications microphone amplifier housed in a 
single package. 

2) Bu!!t-in !im!ter amplifier. 
3) Built-in splutter filter amplifier. 
4) External and independent control of microphone 

amplifier muting and output switch . 

• fflit 
H-'./j-Jv~*fR~FM)if~.flO)? 1? J" //ffl 

• Applications 

FM personal communications equipment microphone 
amplifier 

184 00020-22-A 1 G531 

19.5±0.1 

01.0 

0.3 

1--1.27±0.2 0.5~ 
19.05±0.3 2.75±0.25 
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BA3414L 

• i@it[:ft:J;:~*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'ililii'ilE£ Vee 15.0 v 

ff!gftil~ pd 400* mW 

lb1'FiAiillBl!!l Topr -25-75 ·c 

1*ff:iAiillBl!!l Tstg -55-125 ·c 

• :lli!@lbft:*# /Recommended Operating Conditions (Ta=25"C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 3.5 5.0 14.0 v 

e 11~1Y:J~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 

lo 0.9 2.5 3.6 mA Fig.1 

mJ[§Jffl~E£flH~ Gvo 65 80 - dB VouT =-10dBV Fig.1 

:i:~IDililli::ffi:$ THD - 0.2 0.5 % VouT =- 13.7dBV, Gve = 53dB Fig.1 

iilt*t:l:l:h11E£ VoM 0.6 1 .1 - Vrms THD=1.0% Fig.1 

A.:h~•-fi11E£ VNIN - 1.2 2.0 µ Vrms Rg =2.2kQ Fig.1 

A.:ht!Hi'L R1N 20 30 40 kQ V1N =-60dBV Fig.1 

:::i:.- t-c:i-11-.Av·;; 
VTH 0.5 - 1.5 v VOUT =-20dBV 

Fig.1 
;., 3 Jv F11E£ MUTE t:l:l:h: - 55dBV P.rF 

f#l[§Jffl11E£f1H~ Gvo 35 46 - dB VouT =-20dBV Fig.1 

:i:~j}ij)Lli::ffi:$ THD - 0.04 0.2 % VouT =-20dBV Fig.1 

I) ;: '/ $1'!il:E£ VoL -10.0 -7.5 -6.0 dBV V1N =-15dBV Fig.1 

A.:h~lUlfi11E£ VNIN - 7.0 8.7 µ Vrms R 9 =2.2kQ Fig.1 

Gvo -1.5 0 1.5 dB VouT =-20dBV Fig.1 

I VoM 0.6 1.3 THD=1% Fig.1 

ml[§) ffl \lll:EEflH~ Gvo -3.0 -1.5 0 dB VouT =-20dBV Fig.1 

OFF~?Cl.A 1--? CT 50 60 - dB VouT =-20dBV Fig.1 

::J / I- Cl - Jv .A v ·;; 
VTH 0.5 - 1.5 v VouT =-20dBV 

Fig.1 
;_, 3 Jv F'ilE£ MUTEtf:l:h:-55dBVPJT 

fi*t:l:I :h'ilE£ VoM 0.6 1.3 - Vrms VouT =-20dBV Fig.1 

A. :h:/tltit R1N 20 35 50 kQ V1N =-40dBV Fig.1 
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e iJllJ~l§li!jgj/Test Circuit 

• Jitlfl~J/ Application Example 

• fJ!JflJ:.Q))i~ 

(1) BA3414LO) 7 1 )v :$! J7 / J'O) A :tJtirn:' I\ 1J7A181~/rr 

~ j;lq~ GT~\~~ 1t.: ill), IJ ~ ·:; :$! J7 /7' (:Q)ttif:)H: 1J "J 1' 

IJ / 7::J /-j'-';_,..ij" ~ f~ffl ~:ft oQ ijjg.i;t, 8pin-14pin r.,,,;:: J\ 

1 J7 .Affl}!.tl1i:Ht*l'C GT< t~ ~~'a 

(2) .A 7'7 ·:; :$! 71 Jv9 i;1:, CR71 Jt.-:$11f.it+1"19 '7-.A 

~7'? 7- 1 ·"f 7 1Jv9 Q)•f4J£ ~ t !>, -18dB/oct. Q)~~ 

J!!tmi~iftt~ ~:J.!i G n 1 *"ta r? 7- 1 ·:f 7 111--9 Q)~!i:tt 

'j:' 
C. R,+R2 

1 ' 2 ff ir fo R, R2 

C2=.-------
/ 2 ir f0 ( R1+R2) 

Q)~tJ· G*!ll) G n;t: "to 
ttt~l§l~/rrl" i;1:, fo=.1,500Hz t GT R1=150k Q, R2= 

15k0, C1 =5,600pF, C2=1,000pF t GT~ 1 3:"t o 

(Fig.4~~) 

Fig.1 

Fig.2 

186 RBNIR 

S, : MIC AMP Gvo-Gvc 
5 2 : LIM AMP GvoHGvc 
S, : POWER ON MUTE ON-OFF 

0.1 µF 

S,: MIC AMP MUTE 
s,:OUTPUT SW 

BA3414L 
~-+ FILTEERRAMP ~ 

I ,j_ /l I BIAS I 
v 

10 14 

33k[l 

IN 

R, 

Fig.4 

BA3414L 



• -~UY.J~tillll**/Electrical Characteristic Curves 

10 

!;; 6 
w 
a: 
a: 
" 0 
f­
z w 

~ 
3 
0 

~ 

0 
I 
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z 
0 
i= 
a: 
0 
I-
({) 

Ci 
0 
z 
0 
~ a: 
<t 
I 
_J 

<t 
l­

10 

0.1 

o 
1-0.01 

i 
v1 

i 
5 10 15 20 25 

SUPPLY VOLTAGE:Vcc (V) 

Voe 5V 
1-lkHz 
MIC AMP 

~ 
~ 

0.01 0.1 10 

120 

100 

05 
:!?. 
g 80 

(!J 

z 
< 60 (!J 

w 
(!J 

~ 40 0 
> 

20 

OUTPUT VOLTAGE: V0 (V,msl 

Fig.7 :i:~~ii!i~$--t±l1J~l±tt'1l"1 
(7177'/"f) 

+- %=1~ .. 1-
RL=lOkn -+-- --1- H Your= -30dBV 
LIM AMP 

::si 

' Ill 
100 lk !Ok 

FREQUENCY: f (Hz) 

Fig.9 fJl@~MIH~--~;B<~H{f'l"i 

( ') ~ ·y 9 7' / /) 

:I 
100k 

RD Nm 

BA3414L 

140 

120 

Iii 
3100 
g 

"' z 80 
<l 
"' w 

"' 60 

~ 
0 
> 40 

20 

1J)~;!;l5J 111111 

Vour=r-lOdBV 
RL=lDkn 
MIC AMP 

I 

~ 

I I 

1 
100 lk 10k 100k lM 

FREQUENCY: f (Hz) 

Fig.6 fJl@~MIH~--~iJJiJlc1~tt(71 '77'//) 

20 
vcJ= 5 "J 1 

10 RL=lOkn - +--+---+----+--T +----l 

REF Vour=OdBV -t 
MIC AMP v --+-- ---+-­> 

ID 
~ -10 ----

: -20 r----r--t---t----+1-<1>--+-+----+-+---+---J 

~ -30 r----r--t----r-·-[H---J-----t·--r---t--+----j 
'::; 
§! -40 1--l--·-+-----+ ........ -+----+--+----+-+-­
f-

" ~ -50 l----+--f-·-J171-~--+--+----+--+----+---I 

0 -60t----+--t--~k"'~J._,__--+--+----+--+----+---I 

-70t----+--t---J-----t--+--~--+---+--+---< 

-80 0~-+--,-o.~5~~~1.~o---+~~1.~5--+~2~.o~-'---"'2.5 

CONTROL VOLTAGE: VrH (V) 

Fig.8 :±1 :1J'gfJI: -- :::i / t- c:J -Jt..;U_, ·y ;., 3 J~ F 

-.a::~tt (7177' //) 

~ 
0 
I 
f-

z 
0 
>= a: 
0 
f-
U) 

Ci 
0 z 
0 
::;; 
a: .. 
I 

...J 
;'! 
0 
f-

0.1 

0.01 
0.01 

Vee= 5 V '""! 
f=lkHz -~ 
LIM AMP'°i 

j_ 

1 

~ 

0.1 
OUTPUT VOLTAGE. Vour (Vons) 

Fig.10 :i:~i.l!liJJi~$ -- :±1 tJtJI:~~tt 
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BA1602L 

BA1602L FM -f /11-:fJA IC 
FM Intercom IC 

BA1602L Ii, FM 1 /11-:h.L.ffl IC 1'9o 2ffi!Q) VCO 

( 'ill±mtlfltl~#R:H:), 13HIHl:.X:H:, ~M~511l:H=, )JJlff~iflff~:H:. 

I--/::\'-.-¥ 7-t? 7 fJ: ct r;Ji! (.., T .tJ IJ, ~~3i~1Ht.-&'C1 

t--~n~Q)FM1/11-:h.L.c(.,T~ffl1'~*9o 

The BA 1602L is an IC for FM intercoms. 

·~fi 
1) PLLn~tt*ffl (..,Tl.' 9 f;:; llJ, ~!lff~.;,1'ihf'l=ff~ 

;E l,,Tl.'9o 

2) ~n\¥3iaiS1J~. :1vA t--?n~l:M~1'~9o 

3) I--/::\'--¥ /i?Jl-IEJl!!t r;Ji! (.., T l.'9 f;:; llJ, I- -/n 
~A.Q)X<f~ff~.;, 1' t1b Q 0 

4) l::AT 1J ~A t=b?A?'"Jl-7-flfjHr;JiG (.,Tl.'Q 0 

~~-ffl~OQ)~#RW~ff•1/M1'ms~. ~~-~ 

~ff:'.PfJ:l.' 0 

~*~~Mftt~~T=b::\'--¥77-¥-v/9, a~?i.... 

/9:fJf~il:(.,fJ:\,\o 

7) ~~Jlt~~ T =b, A?'" Jl-7$Jit;t~il: [.,fJ:1,'o 

8) ibf'l='iii!ll'iil±~IHlff6-10V cft;.1. ' 0 

9) )J!jJf~)lltff:'.PfJ:I. 'o 

•m~ 
FM 1 / 11 - 1J .L. ~A 7 .L. 

t--/7::J-1i 

• *m-t>Am!J/Dimensions {Unit: mm) 

•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 VCO 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 squelch 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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•:ta ·:1 ?~ {Y?7.L./Block Diagram 

PHASE 
,.____,>----1DETECTOR 1 

• leM:ll::itlE~/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits 

•ilU~EE Vee 10 

ff!fi!fi~ Pd 400* 

lllf~ia.lflttll.11 Topr -10-55 

1*fiiill/flft ll.11 Tstg -55-125 

BA1802L 

Unit 

v 
mW 

'C 

'C 

• :llU@lbfUtf!l:/Recommended Operating Conditions {Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

illlf.ilEE Vee 6 8 10 v 

i:p,L.,li!lliJHk Fo - - 450 kHz 

• t1•8'!1M1!/Electrical Characteristics (Ta=25t, Vee =&V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

jl;ijcp1L>f.!lliJllft FoMAX 450 - - kHz -

111!~~-)Jil lo 9.5 12.5 19 mA -

~iJlll:l:l:t.J VRO 30 40 50 mV 
VIN =60dB llV, 450kHz 
.6.f=0.2kHz, fm=400Hz 

~iJlll:l:l:tJJli!l! THO - 2 4 % 
VIN =60dB llV, 450kHz 

Af=1kHz, fm=1kHz 

if1' ;.;iJllJt$ THDSINE - 6 9 % 4pin 140Hz 

ji1J' 7' 1" 7 '/ 11 lifl s 120 220 320 11V 7:.'l"Jv'f- ON v-"'Jv 

A:tlt!tt R1N 6 10 13 kO Spin 1kHz 

RDNIR 

BA1602L 
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• l!l~liHH'!J/Test Circuit 

• liOlllfff/ Application Example 

• liOlllliH&O>i!tl!l'I 
(1) ~~1Htn:r.t 

l l~j 
RX F o CHECK SQUELCH OUT 

~~lia1.ii-t0)~~,.t. '2S~Fat- 11IO)BA1602L 1'rrl.' 
*"to 
'2S~1a0>J!l)Jitt i.t, 

A: 230kHz 

C : 310kHz 

E: 390kHz 

B: 270kHz 

D: 350kHz 

F: 430kHz 

BA1602L 

8A1802L 

Fig.1 

Fig.2 

Vee 

Re A,o 
nc F"n 100k0 sl .. I 0.047µF 

TX IN 

0)40kHZ7. 7 ·:; ""j'O) 6 )Ji1J• 6~1J."-:> f.:; 2 )Ji t-JB.m I.;* To 

'2$Fa°$0) ~~ l.t VCOO) R :lEti:JlB ';: ~~1a~ t-1.JD it 9 ;:: C:. 

';: J: IJ FM~~t- rrl. ', '2SFal±l1J '.t)Jiff~flmK,::J: IJ ~fj;l 

•1~ilim~~man*"t0>1', 1±1n~•*n9~1!lili~ 

~ti.tilt< fJ." -:i n, * -to 
* f.:;' ~1a$0)~~ '.t PLL':: J: 9 FM~)Ji t-rr "'.) ""( \, \ * 1" 0 
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BA1602L 

>----4--0--TX OUT 

BA1602L 

11 
'--------------+---11----RX OUT 

Fig.3 liiWrn.~i51JA(BA1602LX 1) 

(2) I- -/1J~':: J: .Q ~Pifim~! 
l---/1J~~J:.Q~~im·~~~~. *~mf2M~M 

1602L Zfr~' ;t: 9 a.:~ I- -/1J~i:t, ~fil:ilf~i5-~i:j:i':: I- -

:,,f§i5- (im~100HzJ.:.l""fl fm:!:9 .Q.: t '::J: 1J, {t!J~f§i5-

t~~5JIJHr? :t~-r . .11 .A'(~-Tv:..- :>Id: cH:::M vr 
~ljJ{''J: I_, ':: < ~I t ~ \ ") ~;\'~ f t;!f "'.) n \ * go 

@~~Hf4Ji.JG i:t, J:.~c (1 l ~ ~P;!fii~!1J~':: I- - /f§i5-.g'.£~. 

Fig.4 

• IEliHtlilt~iltlll'I 

(1) VCO (~J±lfjljf;q].g~~: VC01, VC02) 

t-- -:..-f§i5-~5JIJ.A'7 Jv7m~. t-- -:..-::\=-,., >-tzJ1.-m~f~ 

1.Jo 1_, t.:ff~i:: Id: 1a 9 o t-- - :..- ::\=- -v :..- -tz Jvm~i:t, ~fil:ilf§i5-

~i:j:i & 6 t-- - :..-m:5- f~<@~-r. ~ffi~i-.-:..-m:5-t~ 
;t .Q.: t z~m vn,;t:·to 

I----+<>- TX OUT 

3 TONE 
SQUELCH 

10 

TONE IN 

-:::>--+! i!liff3!lff3 >---+-<>-'TONEOUT 

BA1602L 3 CARRIER 
SQUELCH 

·~-+-<>- RX IN 

' RX OUT 

f-. - /nA':: d:: .Q liiJH;j)j~iS (BAl 602LX 2) 

vco~.~tt~CR~~•-r~~~h.Q7~-5:..-~•• 

toz.g~ 1_, ;t: 9 o -=~ t t5, totCR~~f~d;J: 

1 
lo (Hz)= 2CR (R: O,C: F) 

naNm 191 

I 
F 
M 
1 
/ 
51 
I 
c 
0 
M 



(2) f:iHfl..tt~ii (PHASE DET1) 

f:ii.ffi..tt~Bti, ~ti@n~~Q~WK1'*~~ft"t~ij, 

VCOO)~!fROO)IJ(IJtfo t);. :tJfa~fsO)f:ii.ffi~ t ~~-I± t ~ 

"t!±l:tJ ~*To 
(3) fii.IWJ~)IJ(@lf3 (PHASE DET2) 

VCOO)~!fR0051.1ilkfo t A. 1Jf~{5-fs11fii.IM ~ "t 1.' Q -/J' ~ ? -/J' 

t!l!IJ'11l~*To @n•~t:tf:ii.ffi..ttf!Btfii.1~1', fotfs-JJf 

fiilltll ~ "'(\, '7->fi~l±l:tJ ti"H" t f.j: I)* T 0 

(4) A?°Jll7@n 

• tHt~tft!llll•/Electrical Characteristic Curves 

12 

10 

~ 
l 
;: 
0 z 
UJ 
::> 
fil -2 
a: ... -4 

~ -6 

-s 
-10 

-12 

100 

80 

40 

20 

~ ;Th9 )'.... J -"_r.. Voe 

--...; 100 •-+--

~ 
''+-t-

I\ 
420kHz T\: 

K 
l'\. 

"' 1'. 
~ 

-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 FMJ!:li\l~tt 

-m~~~A1G1 Vcc=8V v ·~ fo=430kHz 

1-1 
LOCK RANG~ 

111 

~ 
~ ~ 

~" -10 -8-6-4-2 0 2 4 6 8 10 

BA1602L 

fii.l~~)IJ(!±l:tJti~.:z. ~ ·:; t-@!&tli~"tA?"JH·!±l:tJH~ 

*ToA?-~7-l±l:tJti, ~~4~U~A.1J~~·wtt.;: 

I), ~j)..,:tJ~!:"L"tt.i:?>t.:clt.>, t-7/:/A~t.i:~t9H1 

LtT?>;: t t:~ IJ A?°JH·@!&-JJ<ijt~1'~ *T 0 

(5l t--;...~ -17;...-tzJ11@n 

iHM~!W~O) t.: cit.> t:m:I: ~ft t.: t- - ;...f~4 t t- - ;... ~ i7 ;... 

i?Jll@!&t:~ IJ·fltiJ11'~ *T 0 t- -/~ -17 /i?Jll@!&li~ 

ffiO) t- -;...f~{5-0).=,jijitH1JD~9;: t 1'~JJl ~ n'*T o 

> 
8 
> 
Uj 
0 

~ 
§1 

8 

2.0 

1.5 

1.0 

0.5 

Vcc=BV 
fo=430kHz 

~ JS 
; -0.5 1----1--~>-----.+-__.-->,H-b.-~--l-~ 

z -1.0 l-----+------jf-----!---+--+---'""'""-.-+--1----~ 

~ \. 
-1.5 l-----+------jf----.+-__.--+--+\>.--1----~ 

-2·~a -6 -4 -2 0 2 
DEVIATION:foEv(kHz) 

Fig.6 FMfliPj~tt 

10 15 20 25 
DETUNING FREOUENOY:fo(kHz) Rvco(kll) 

Fig. 7 :\' 1':17 i' - i..-;., ~. a ·;1? i..-;., ~ Fig.8 I- - ;.,JJ)Jilt-Rvoo~tt 
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600 

n:•oo~• -- f -
~ 

500 100p r vco 

~ -t >-
0 z w 
::J 400 -- -
0 w I a: 
lL 
a: w 
ii' 
a: 

"' 300 0 

200 
5 10 15 20 

Rvco(kO) 

Fig.9 ~-\' IJ yfiil)htti:-Rvco~;Jti 

16 
fo=430kHz 

15 
Vreg 

" 14 '>5 
.s o; 

~ 
S! > 

"' 13 ~ 4 z· 
w ~ a: 
a: 12 0 3--::J > 0 
t- a: 
z 0 
w 11 !;; 
0 _J 

"' w ::J 

s '-' w 
0 10 a: 

10 

SUPPLY VOLTAGE:Vcc(V) 

i.,.~·.l 1/-:$1~1± 

Fig.11 ~f~~l!;J~)J!t -F;[)f,~J±~;J·li 

lo F 1) 7 I-

25 

0.2 

i£: 
-::; 
t 

-0.2 ~ 
2 

-0.4 

11 

RDNrn 

BA1602L 

Vcc=SV 
V1N=60d8pV 

~ 101-----+-----+-----+------

"" w 
~ __/ ~------
5 1---~.:t7-:-,,:.--;-t----o,7C/"-
3 -2 -~ --icz-+----

~ -41 ----b ..... :Sl.....~~~~~"""'-------1 a: -6 r- 7 
~ -~~~---f,_:::::~-=--+~~~~~"""'----1 
0 

100 200 300 400 500 

CARRIER FREQUENCY: fo(kH') 

Fig.10 ~-\' 7°7- -\'-I// :J, 
CJ"/ 'J v/'.)'-~-\' I) J7f;1il)Bl~~;J1i 

1.5 ~-~--~--~--~-~---
Vcc=8V 
fo=450kHz 

1.0'-----+---+----+--__,f----+-~ 

0.5 l----J,,---+---+---1---+---

~ ~ VCOl 

VC02 

-0.5 f----+-·---+---'~-~---+-------< 

-1.01-----+---+---+----J,...---+----I 

-25 25 50 75 100 

AMBIENT TEMPERATURE: Ta('C) 

Fig.12 lo t'' 1) 7 1--fiilll!li.lili/UiJ•li 
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BA6580DK 

BA6580DK FOO Jf)'J - I" 71 I-- J7 / 7° 
Read/Write Amplifier for FOO 

BA6580DK l;J:, 5V .ll!-ibi'Fi'iHjgt;J: FDD ffl 1) - F/71 t­

IC C'9 o 

3.51 /7-, 51 /7-, 5.251 /7-, 81 /7-(})9~T(}) 

FDD l:MJit L" ~ * 9 o 

The BA6580DK is a 5V single power supply read/write 

IC 

·~ft 
1) 71::::J·:;l::'-717.'7 F71::1'Jfl (FDD) ICC'17-·:; 

/I: IJ - FIElli~. 71 t- IEI~. :::i / t- l::::J -J(,IEJ~ ~ l*l 

jt~T~'7a>o 

2) +5v.ll!-~i~ibi'F1fi'illiE"t', 71 t-~(})A..·:; !-'.'"-(}) 

l=PfJO~f:H;J:, + 5V .X.lt+ 12V (})i:PfJOl.J~·i'iJliE"fifi>.Qo 

3) IJ- i-:·IEl~.A:tJ, 71 t-m~tf:l:tJ(J)"A1·:;7-:--?IEI~ 

~i*Jjl~T.51J, 9H;Ht1f'1:::t- Fl.Jf=1'~C'ifi>.Qo 

4) IJ- f-'.'/IJr//lt, 7'1/-tzv'J Hiti.:r1:J:1J, 

100 i'B'.X.lt 200 iH(}):iiib;flJ~~~~tR"t' ~ .Q o 

5) 71 t- ~)iiE!;J:, 9\.l1Bt!.l;:J1i:I: ~ fJ 1 - 15mA O)f'a'l"t"~i;E 

i'iJliE"t', 71 7.'71*.1~ t-7 ·:; '7 "f(})71 t-~51itfifiiEtl 

liE ~ l*l~ ~ n' .Q o 

6) 111 b. F j. 1 :--mt.~:~tJJ~IEl~l*Jjlo 

7) 1J- F • 7-11t±l:tJIEl~37.7- t-t±l:tJl.JfiiJliEo 

8) jilljiiij~C!ill:MJit ~TS IJ SIDE1 f~-li5-l:J: IJ, !iii~"-·:; 

j-'.'~tJ)IJ~~.Qo 

9) QFP44pin I~·:; fr- :::i'"f1J,M1t ~ ~Jlo 

•m~ 

71::::J ·:; l::'-717-.'7 

• 91-ff~-t~i~/Dimensions (Unit : mm) 

14.0±0.3 

~I ~ t- -A1iiiiiiiii~ruliurn &L 
0.05Min. 

• 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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• :lo·;; 7 917~}7 h/Block Diagram 

f-
:::J z 0 LU 
<( :s: f- LU <l'. 

0 f- f-
f- <l'. <l'. <l'. 

I! 
<( 0 0 0 0 
0 0: 

I~ 
LU 

LU LU LU 0 :s: (f) 
t:: t:: <( <l'. 

w 0 0: 0: 0: 
0: 0.. LU :s: :s: 

N - N N N 

f- f- ~ ~ f- f- (f) 
(f) (f) :::J :::J CJ 
z z LL LL 0 0 
0 0 LL LL w w 0 0 0 0 0: 0: 
LL LL (l_ (l_ 
LL LL 
0 0 

• ~M:li::k:lE'.f&/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

Vcc1,3 7 
il!:iw.il!:EE v 

Vcc2 16 

tift~ll~l!I Topr o- 70 ·c 

f!f;:ff~ll~l!I Tstg - 55 - 125 ·c 

71 :l:$1Jv*.A.1J~EE V1 - 0.5 - 7.0 v 

Rwm.:rffif!EE VRw 25 v 

PD t±l:IJ~EE Vpo 16 v 
IJ - F-T-:$1 t±l:IJ~EE VRo 5.5 v 

:::i 'E / F71' ·;7'~)Jit lcoM 130 mA 

1' v- 7.: F71' ::l'~)Jit IER 130 mA 

RDNm 

0.. 
::? 0 

f- 0 z 
LU 0 (f) 0 0 
0 0 <( 

0 0: :s: :s: w w 

0 "' 0 () 
(f) (f) () ~-CJ 0 > 

Conditions 

-

WC CONT, WRITE DATA, WRITE GATE, 
ERASE GATE, SIDE1, OC, TDF CONT 
m.:rt:iim 

71' t-t\;li!ll' RW01, RW02, RW11, RW12, 
WR DUMP m.:rt:iiffl 

POWER DOWN m.:rt:iiffl 

READ DATA OUT m.:rt:iiffl 

COMO, COM1 m.:rt:iiffl 

EOO, E01 m.:rt:;IJf.j 

BA6580DK 
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• tl~rr..J~tt(DC)/DC Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc1=Vcc2=Vcc3=5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

m1lil!mEElEllll 1 Vee1 4.4 5.0 6.0 v -

m1lil!mEElEllll 2 Vee2 4.4 5.0 6.0 v 5V Mlit"- "") f'"O)ijjf; 

m1lil!mEElEllll 2 Vec2 10.8 12.0 13.2 v 12V ~<Jfit"- ·y I'" O)ijjf; 

miti!mEElEllll 3 Vec3 4.4 5.0 6.0 v -
-·~~ 

lecrn - 34 46 mA ')- l'"ft# 
il!ljl(m)lit1 

lee1w - 34 46 mA -;71 Hi\' 

lee2R - 0.17 0.23 mA 1J- l'"ft# Vec2 = 5V 
il!ljl(m)lit2 

lee2w - 18 24 mA 71 t--ft#Vee2=5V1W=5mA 

lee3R - 14 19 mA ')- l''ft# 
ilHltm)lit 3 

lee3W - 17 23 mA 71 t--R# 

• tl~rr..J~tt ( •J - I"*) /READ Electrical Characteristics (Unless otherwise noted, Vcc1 =Vcc2=Vcc3=5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

&tJJmEEflH~ Avo 140 200 260 VIV GSO-GS2 r~iO):::i /j"/-Jttl1'1C 

ll'ml.A. 1J'ill:EElEml V1eM - 2 - v -

"f IJ J7 ;_,. "f &tll A:fJ mEE l"Bml V10 0.5 - 30 mVp-p Rs~ 1% 

&tJJ tl:l :tJ mm~l\Wi Voo 3.0 - - Vp-p RL = 1.2k 0, THO= 5% 

tl:l:tJifI$ THO - - 5 % f=125kHz, V10=10mV 

t:-"7~tl:l t:-"7:/7t-- PS - - 1 % f = 125kHz 

"1 v-"'Jvt±l:tJma:: VoH 2.7 - - v Vee= 4.75V, loH =- 3mA 

i:::i - v-"'Jvt±l :tJma:: VoL - - 0.5 v Vee= 4.75V, IQL = 12mA 

tJ:l :1J :il:J: I) Jl#r~i tPLH - - 100 ns RL=6200, /Jv7'·y/ 

HJl.-7.f,!<if~ tJ:l :1J :il:"""f I JP#r~i tPHL - - 25 ns -

:$11 ~ ;.... 7l"Bml 1 t1 0.5 - 4 µs :$11 L.. F.>< 1/ · 7·0v:$l 

:$11~;....7l"Bllll 2 t2 0.15 - 2 µs IJ- f'' • j"-:)ltJ:l:fJ 

:$11~/7*i!llt1 Et1 -15 0 + 15 % R1=12k0, C1=100pF 

:$11~:--?•lit2 Et2 -15 0 +15 % R2 = 10k0, C2=50pF 

• tl~fr.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc1 =Vcc2=Vcc3=5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71 HlHRRiltll:IJ•EE VeMWR 4.3 4.5 - v leoM = 115mA 

71 H~ilHRftiltll:IJ•EE VeMWO - 0 - v -

:::J'E/ F711\ IJ - l"ilHRftiltll:IJ•EE VcMRO - 2.0 - v -

IJ- l":JFilURftiltll:IJ•EE VCMRO - 0 - v -

tl:l:tJm)litl"BmJ leoM - - 115 mA -

i:::i- v-"'Jt.-til:tJma:: VOLE - - 0.5 v IER = 100mA 

1v-A'l"711\ tl:l:tJ 1J--7m)lit ILKGE - - 100 µA -

11.;-xm)litl"BIHJ IER - - 100 mA -
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• 'lt~tr.JIM'tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc1 =Vcc2=Vcc3=5V) 

Parameter Symbol Min. Typ. Max. 

71 I- ';!j;)lit~ll::lE:*i1ill Ac1w -10 - +10 

71 ~ UH~IIft<tttt Ps1w - ±1 -

7 1 "';!j;)liti..11./J#<f.ftt Tc1w - ±0.05 -

71" 1'"71 t~ 71 "';lj;llif"·:;7:.:,..7 lw -1 - +1 

71 "';lj;llif~ll::lE:lilllll lwR 1 - 15 

OFF P~ 1J-?';!j;)lif ILKGW - - 10 

:::i:..- H::J-Jv /\1 v-"'"Jv.A.1.J~EE V1H 2 - -

ci:/'·y? *1 Cl- v-"'"Jv.A.1.J'lll:EE V1L - - 0.8 

:::i :..- "o-Jv " 1 v -"'·Jv .A. 1.J ';!j;E£ V1H 2 - -

ci:/'·y? .iE/J(c;J.:;\ v ·y:, 3 Iv !"~II 

(:,, .1 "- ·y I-) ci- v-"'·Jv.A.1.J~EE V1L - - 0.8 

*2 ~/J(c;J.:;\ v ";:, 3Jv F~II 

t: .A -T 1) './.A ';!j;E£ Vr+-VT- 0.15 - -

*1 l1H - - 20 
.A.1.J';!j;llif 

*2 l1L - - -0.2 

';!j;)Jjj(';!j;EE'f!fF~t:IJ';!j;EE Vcc1 3.5 3.9 4.2 

';!j;iJil(';!j;EE'f!fF~t:IJ';!j;EE Vcc2 3.5 3.9 4.2 

* 1 QC, TDF CONTlilH·,:liij)jj 
*2 WC CONT, WRITE DATA, -W-R-IT_E_G_A_T-E, ERASE GATE, SIDE1 ~f-,;:,:fjtjfj 

• liCiJflf§IJ/ Application Example 

Fig. 1 

naNrn 

Unit 

% 

%/V 

%/°C 

% 

mA 

µA 

v 

v 

v 

v 

v 

µA 

mA 

v 

v 

Conditions 

-

-

-

-

VRw= 20V 

-

-

-

-

-

V1H = 2.7V 

V1L = 0.4V 

-

-

R, <'> 
3300 <'> 

~ 
D, D, 
@ ® 

@ ® 

L,,L,.L,;560µH(RC-875-561 K)SUMIDA DK 
SW,( 1J- 1'7' 1! 7 /7'.'i-1 /il!IRSW) 

SIDE 0 SIDE 1 
IJ- f-'ft¥ R5 R6 

71 I-~ R6//R 1 R/ 1R7 

197 

F 
D 
D 

I 
IJ 
I 
F 
7 
1 
1--
7' 
:,.. 
/ 



• ~7-mt!JJ 
(1) "-"J F.7.1 "JT* 

12pin = RW01 ······ SIDEO 1J - F • 71 I-"- "J FffltiJC 

¥ililT-

13pin = RW02 ...... SIDEO 1J - I'' • 71 I-"-·:; Fffl*1C 

¥ililT-

21 pin=COMO ...... SIDEO 1) - I'' • 71 I-"-·:; i-:·:::i "E 

/ffl*1C¥ililT-

14pin = RW11 ...... SIDE1 1J - F • 71 I-"-·:; Hl*1C 

¥ililT-

15pin = RW12 ······ SIDE1 1) - I''· 71 I-"-·:; FffltiJC 

¥ililT-

19pin = COM ...... SIDE1 1J - F • 7 1 I-"- ·:; F ::J "E 

/ffl*1C¥ililT-

(2) IJ- F/IJJ"//* 

9pin = GSO ······ 1)- F • /IJ J"//if 1 /~1R¥ifilT-

8pin = GS1 ...... GSO-GS1 rai:::i /7/-ttffl*1CPiiX 100 

?pin= GS2 ······ GSO-GS2 rai:::i /7/-ttffl*1CPiiX 200 

6pin = PREAMP OUT1 ...... 1J - F • / 1) J" //~lb 

t±l:hYffiiT-

5pin = PREAMP OUT2 ...... 1; - i-:· • / 1J J" //~lb 

t±l:hYffiiT-

(3) 71 7 J7 v/~ -vJl.-1"//* 

3pin = DIFF INPUT1 ...... ff&7tn~lbA.:hYiliT-

4pin = DIFF INPUT2 ...... ff&7tn~lbA.:hYffiiT-

2pin = DIFF CONST1 ······ ff&7t:iE:txffltiJCYi/iT-

1 pin = DIFF CONST2 ...... ff&7t'.l'Etxfl*1CYi/iT-

44pin = DIFF OUTPUT1 ...... ff&7tn~lbt±l:hYffiiT-

43pin = DIFF OUTPUT2 ...... ff&7tn~lbtl:l:hYffiiT-

(4) :::i /J'\'v-51* 
41pin =COMP INPUT1 ...... :::i /J'\'v-51~1bA.:hYiii 

T-

42pin =COMP INPUT2 ...... :::i /J'\'v-51~1bA.:hYiii 

T-

(5) 511b.F.i<1 /71 Jl.-51tl:l:h* 

40pin = TDF COMP ...... 511 b. I'';< 1/7 1JI.-51 @Ii! 

ai¥'.l'EtxfiliiEfflO)fitit ~ ffl*1C [., * 9 0 

39pin = TDF CR ...... 511 b. F ;I. 1/71JI.-51 @Ii! 

CR ai¥'.l'Etxffl*1C 

37pin = RDO CR ...... IJ- 1''7'-51tl:JJJJ'\'Jl.-.7.l\i)~:iE: 

CR Pii:iE:txffl*1C 

33pin = READ DATA OUT ...... 1) - F7-51 tl:J]J 

TTL"H" v-"'Jl.-1"?71·j'3 .7.7- t-tl:l:hll~J:.\:, LS240fEI 

~ 

BA6580DK 

txtl.J~A.:h "L" A.:hC'Pii:iE:txtf~~< ~11*9o 

34pin = OC ...... 1) - i-· • 7- 51 t±I :h, 3 .7. 7 - I- :::i 

:... t-a-Ji.-A.:h 

"L" ./-7 Jl.-t±IJJ, "H" A.:h, "Z" t±l:h 

(6) 71 I-* 

26pin=WC SET ...... 71 I- ~5lif*:iE:fflfititffl*1CYi/iT-

25pin=WC COMP2 ...... 71 I- ~)JiffiliiEi~:iE:fflfititfl 

*1CYffiiT-

27pin=WC CONT"""TTL v-"'JI.- "H" <:'WC SET 

1,'·*:iE: ~ tl..Q~)Jif, "L" <:'WC SET t WC COMP O);fD 

C'*:iE:~tl..Q~)Jif~~410~l.,T71t-~5lift.9.Qo 

(~.i~·:; 1-A.1:) 
----

29pin = WRITE GATE = 7 1 I- [-fiiJ if - I- TTL v /'\. 
Jl.-"L"J7?717' (~.i~·:; 1-A.:h) 

28pin =WRITE DATA ...... 71 t-7'-51.3'.CFIJ I·:;:,/ 

C'lbf'I= (~.i~·:; 1-A.:h) 

17pin =WR DUMP ...... 71 I- '.)i'//fititfl*1CYffiiT-

18pin =WR DUMP··· ... 71 t-'.)f'//fititffl*1CYffiiT-

(7) 1v-X* 
----

30pin = ERASE GATE ...... )!lli;:;~)Jif[-fiiJ if- I- TTL 

v-"'JI.- "L" J7?717' ( ~ .i ~ ·:; 1-A.:h) 

24pin = EOO ...... SIDEO )jlJi;:;~)jjf~/?YffilT-

22pin = E01 ...... SIDE1 )jlJ$;il!;)Jif://?YffilT-

(8) ~im\YiliT--t O)ft!J 

36pin = Vcc1 ·· .... sv ~i~YffiiT- ( 7 1 :;- 51 JI.-*) 

2opin = Vcc2 ...... 71 Hi¥:::i .:i: :...i:nna~EEYi/iT-, sv 

x td: 12v i:n:l.Ja 

10pin = VGC3 ...... 5V ~im\¥ifilT- (J"j-[J ?*) 

16pin =ANALOG GND ...... J"Ti:I ?*?7 / l''Yi/iT-

38pin = DIGITAL GND ...... 7 1 v· 51JI.-*7· 7 / l''Yi/i 

T-

23pin =ERASE GND ...... 1 v-.7.'?7 / FYiliT-

31 pin= SIDE1 ...... "·:; F-lf 1 l't;/J:1~1-a~. TTL v/'\" 
JI.- "L" 1"?71 7. 

32pin =POWER DOWN ...... i.!£~EE~t±lt±l:hYi/iT-::t­

// :::iv? 511±\:h Vcc1, Vcc20)c"50-/J', xtd:jiijj1Jtf 

m'.l'E~EEPJT':~.Q t 71 t-IEJ!i!, 1 v-.::~ ... m~~~ll:. t., 

::t-// :::iv? 51 "L" tl:J:h 

)i: (1) READ DATA OUTPUT Yi/iT-td:, 7 .7.? ::t / :/ 3 / 

,;:::J:IJ "L" 1"?717"'H" 1"?717'~~1R<:'~;t: 

"to 
(2) 71 I- ~)jjf~~'.l'ElltW::<t 

W C CONT = "H" 0) t ~ 

1.4 
1WR = RSET X 10 
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W C CONT= "L" (J) C:. ~ 

1 WR = 1.4 X (RESET+ RCOMP) X 
RSET X RCOMP 10 

oc WG EG S1 PD COM1 COM2 EOO E01 RD OUT. 

l H H H z 2.0V ov z z RD -lt1 F 0 1J - F 

l H H l z ov 2.0V z z RD -It 1 I'' 1 IJ - F 

l l H H z 4.5V ov z z l -lt11''0711--
·----.-

l l H l z ov 4.5V z z l -lt11'"1711--

l H l H z 4.5V ov l z l -lf1 F01v-:;l;" 

l H l l z ov 4.5V z l l -lf1 F11v-;;( 

l l l H z 4.5V ov l z l 
-lf1F0711--· 
1 v-.;( 

l l l l z ov 4.5V z l l 
-If 1 t'" 1 71 1-- • 
1v-.A' 

l Harl Harl Harl l ov ov z z z i>i'ID:EE~tl:l 

H - - - z - - - - z -

F 
D 
D 

I 
') 
I 
F 
7 
1 
1--
7' 
;., 
/ 
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• "'- -:; I"~ ill!iM181 
(1) 1 v-;z:" ·;1 Fif::::i .:r: /Yifil-Tn' G?t~ vn '.Qijj1?;-

5V 

RE 

Fig. 2 

Vcc2 
5V or 12V 

Vcc2 
5V or 12V 

RE1' v-X 
'1155fE~~JE:ffl 

BA6580DK 

Fig. 4 

• ~Jfl..t(]))i:~ 

(1) GND i!5C**J'{51-/l:-:Jl.'T 

7'70?1'7/ F 

1 v-A'·~7'7 :..- i-· 

AGND (16pin) 

EGND (23pin) 

7' 1' :/ 51 Jl-17 / F DGND (38pin) 

GND !!i:!**/'{51-/ tl: AGND, EGND, DGND 1§.11 (l)r,.i 

"("~ti~ ;IJ~'@:tJ '.'.!-'"' < "' .Q J: ? 1: [., -r < t.: ts \, \ 0 * tc. 7c Cl) 

ft!JC1)9HittllB.iiiO) GND 1:-:Jl.'T B AGND, EGND, 

DGND t:M t...-r+?t~lil.'1"51-/51 ~!El t... c t...T < t.: ts 

(2) Vee ~*11~11-::.-1::::?~ 'l' 

7 1' :/ 51 Jl-* Vee1 (36pin) 

::::i 'f: /* Vee2 (20pin) 

7'70 ?* Vee3 (10pin) 

CD 1§VeeYifii-TIH~$.11'.A'O)~IJ~~ttt;i:-1.,J:?, + 
?t~li" '"'51-/ 51~191 t... c t...1§ Vee Yifii-=f0)1' :..- l:::"-11'> 

A tiH.A ::::J /I::: J: IJ +?tilt ( [., T ( t.: ~ \, 'o 

BA6580DK 

Vcc2 
5V or 12V 

Fig. 3 

~ Vee1 c Vee3 Cl) ~ti~ Ii '.lf:'*' t~~ 1:::: s "' -r ± 
1 OOmV tll*J 1:::tm ;;t T < t.: ts 1, 'o 
@ 71' t- ~)Jit*:lf:fflt[{;tit R10 Ii Vee3 ( 10pin) c WC 

SET (26pin) 0f'a'lt:::}i;Wi: t... "l < t.: ~ ~ 'o 

® 7 1 t- ~)Jltfffi:iEYifii-T WC COMP (25pin) Ii Vee1 

( 36pin) c O)rai(/) PNP t- 7/::;·A51A1 ';/ T 1:::: J: IJ fftlOC 

ts ti H'*-9 0 71' t-~)Jitj:Jt:lf:IEl~li Vee3 ~~M~c t...T 

IM'I= t...-r1. '.Q tc.clb Vee1 c Vee3 (7)r,.i1:~ti~if~ .Q c~ 

~JOC?f C f;t IJ;T. 9 o 

@ 'f: .I"'<' Jl-Tnii:lf::ic~:lf:Yifii-T TDF CR (39pin), RDO 

CR (37pin) 1:~~ ts ti .Qt[{;tJLQ)~)JiiHi Vee1 Ylfij-=fA.fi~ 

t...T< t.:tsl.'o 'f:.l"'<Jl-'f-(})Pij:lf::i(liVee1 ~~$(:: t...T 

):Jt'.lf:~ti;T.9o 

(3) 0 )i ';/ ? .A:t.J~-=f(])t/!:JI 

WC CONT (27pin) 
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WRITE DAT A (28pin) 

WRITE GATE (29pin) 

ERASE GATE (30pin) 

SIDE1 (31 pin) 

OC (34pin) 

TDF CONT (35pin) 

VREF 

::t - 7" / T{if!Jf.l L, ~ c' T < tC. ~ c 'a 9rnB J: IH~Jt~1:li: 

(TTL, CMOS I/". Jl,) i 4 ~ .Q fJ', DGND 3Z. ,;:1: Vee1 

A.l®JE: I_, l < f:.· ~ C 'o 

CD Vee1 = Vee2 = Vee3 O)~.g. 

Vcc1 
5V~v,,, 

I T Vcc3 

I 
~ Vee1 = Vee2 = Vee3 

R 27k.O 

5V_ry=rv," Vcc2 
Vcc:1 

I 

BA6580DK 

(4) 11iMiN'.A!ii¥0)l&!iJi~ttl: ·:n 'Z 

BA6580DK 0) Vee yifffi t-7 / :;·;;z. ~ ;;z.-'( ·:; 7-~l:J: IJ 

ON/OFF 9.Q~.g., 9H;flt~~f-1\7·y=t-, ~U IC 1~·7 

~=t-i•~L,TM!f.l~~~ff•OO. Mlf.l~S•OO~T~M 

tlO)h~SfWiliMttt~~+*~~~-V/i~T@R 

:Ai::~i*JE:L,T< tC.~c'a ~s~iJii\:g):APi¥0))Jtff~,;:1:~JTi 

;f$:.,:L,T<fC.~c'o 

90%-- - - - - I - - - - -

~-o-'-----1-7µ_...s_(-Mi-n.)-----TIME 

v, 
1V Max. 

~~~0----17~µ-s-(M-in-.)---~ TIME 

'il!:i.!lifit.Aa\l ( t = o µs) J:~O) J:? (:::.::;: 7- .. ; 7'~x'=~11::9 ~ :ijj-& 

V1=1V (Max.) C: L,T< tc.·~c'o 
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r-------Vcc1 

5V 
33µH ,___... ___ v CC2 

Vcc3 

( l.:UJ .. Ui:!<D, Cl!, @ :i:J'.l!H:>mm 

~~~L•n-~~~~¥~~~~n-~. x~~~ 

t [,.!jl.~:ltltmn-:it L,T< t.:~~'o .:iL:!>LIJ~~lli¥, 

Rt;J:Jii<flC''F'.l:.!i.lllJ~1t9 .Q t>~t;t'fi'iJC'9 o 

• 11~rr..J!M'ttdtl~/Electrical Characteristic Curves 

202 

~ 3:t----+~J~+--+---+---;.o<---j 

5i 
12 en 
z 2t---+-~...._,i--__,....-;-
8 
w 
::;: 
~ lf---f-7'-b,,C.-..-1:7~·---r---t------j 

TIMING RESISTANCE: R,, (kfl) 

RDNID 

BA6580DK 

Vcc2.J 

lV(Max.) 

TIME 

[_SY) 

5 

"' 4 -.:; 
.S' 

I 
3 I-

0 
~ 
w 
en 2 ....I 
::::l 
CL 

~ 
CL 
I-
::::l 
0 

TIMING RESISTANCE: R,, (kfl) 
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BA6587K FOO Jf.l'J - f'' / 71 " 
Read/Wright Amplifier for FOO 

BA6587K t;t, 31 /7-, 3.51 /7-, 51 /7-Mlit7D ".! 

t:"-71 .A 'J F71 :;l'ffl IC<!, '7 /'f- ·:; /t::: I) - f''[!j]~~. 

71 "mu i*!j! 1.., -r L' a: 'to 
H'7-i!- :1'~~g;&u 5V .l!l!-Jbf'Ft:::J: fJ1tbl1Jfilt~:tJ ~ ~ 

J.li(!~;!:'to 

BA6587K is 3, 3.5 and 5 inch adaptive floppy disk drive 
IC with read and write circuits incorporated in one 
chip. Low power consumption is realized by power 
saving function and operation with a single 5V power 

supply. 

-~~ 
1) 5V .l!l!-~i/Hbf'F 

2) Jb1'F~l.He!Hll;t 4.4-6.0V c/J;.L' 

3) '"'7-i!-:7'yi/H·l:::J:.Q.A~/1'\1-'E- f''O)ID):Jttf 

.A~ ;.,,1'\1~i11Jft~1J 6.8mW (5vn~) 

4) 'fltjl1Jft~1:J 

1)- F~ 200mW (5V n~) 

71 H~ 85mW (5V ~. lwR=IER=OmA) 

5) / 1) 7' //l;t, 47.5dB O)jl:ib'liEEflH~tf~~ s tl..Q 0 

6) 'J- F7-~n~;t:XIDt:Jtffl::i /-T/-lf.:&U1Vt-.A.%i 

ID):;f:ffl::i / :r:.-- ifi*!il 

7) fl'/Hr:Jt:kt;IJIJJl~l!il~i*!il 

8) 71 I- ~)Ml;! 4 @:lll§t:::t;IJ IJ Jl ~ RJ~g (~il!~Jli*!~, 

~il!~IUf.~. ~~lli*I~. ~~ll9f.~) 

9) ~1AF~1/71~~~2@'.t;l]ijjl~ 

10) 'liilili~J±1Jf"'f~ti:ll!ili&~i*!it[.,T.t:>IJ, 'lii!i\.ll:.~J:. 

;If IJ ~-\'!>~ilili'liEE'flt""FH~l:::sL' l";if'iE!f ~~h ~!fu-i: 

t:::1Jt.JJ: 't .Q 0 

• *ff~-:1"~181/Dimensions (Unit : mm) 

°' o'J d d 
+I +I 
~g 

14.0±0.3 

~I ~ t .Aliloonn)rn ruiiWL 
0.05Min. 

•Features 

1) Operable with a Single 5V power supply. 
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 witing 85mW (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 prohibited even 
upon buildup or undervoltage of the power supply. 

00225-35-S3G563 203 

F 
D 
D 

I 



• :ia "J? 1f 1' 7"? 7.£.AHHt-f>t~tlEllHil/Block Diagram and External Circuit 

BA6587K 

RDR 

DGND 

TDR1 

TDR2 

TDFC 

Dlicc 

Cl 

Cl 

DIFO 

DIFO 

DIFC2 

0 
LL 
i5 

0 
a: 

0 
0 
lL 
i5 

0 
o._ 

LL LL 
0 0 

I~ I~ I~ 

Power 
Down 
Sense 

Internal 
Power 
Supply 

0 
w 
a: 
o._ 

Gl 
a: 
o._ 

()1) IJ-F·71'" ""'/ FO)~~tt(:J:-:o'l (~;\'C:HJ~O)'fj):;tillf~ili9.Qf,§])1Jifl 

W2MHztt~~-.Qt8) 71'c••wij.bij·~·-~·WR~••t 
;!<,;:'.: 91Jl;'l-lf A IJ:'t 9 o f O) J: '.) '"'!Jli':-(t, ;/J"lli]O) J:? '"'7/ 1) 1J"- y 3 / 

':z~"''1\'1J'®.:: s JJc'.:: t llii!~ VdJ~iti vc <to i:c', 

204 naNrn 

0 
_J 

8 0 
> 0 
<( 

0 
I 

0 
0 
0 

C\J 
(fJ 
0 
;;: 

(fJ 
0 
;;: 

BA6587K 

wcso 

ECS 

NC 

ED1 

Driver 

0 z 
0 
<( 

0 
0 
> 
I 

HVCC 

EDO 

WT 

WT 

RW11 

RW10 

RW01 

RWOO 

1J- l"lll7-~ '1<-7 f-]10kfl 
(f-]5kfl x 2) 



j'[J ·:; 'J ~ilii"Hi-15- Yifii-T~ till im 
12 RWOO 

-ij-1 FO R/W "·:; FJl*'l:Yifii-T 

"':; F;;l.1·:;=F* 
13 RW01 

14 RW10 
-ij-1 F1 R/W "·:; l''Jl*'l:Yifii-T 

15 RW11 

9 GCO 
71/~!lYiti-T 

')-1'"/l)y//* 
8 GC1 

6 PREO 
/I) Y / /Jl:IJJl±J 'fJYifilT 

5 PREO 

4 DIFI 
if&*~illh.A 1JYifii-T 

3 DIFI 

2 DIFCO 

if&*~* 1 DIFC1 if&*:lthJlil>iYifii-T 

44 DIFC2 

43 DIFO 
if&*~illhl±l :tJYifii-T 

42 DIFO 

:::i:.-Hv-9* 
41 Cl 

:::i /J~v-97l:i1J.AtJYiti-T 
40 Cl 

37 TDR2 H k. I''.>< 1/71 lv"11!i¥'.iE:fi:1ili.iHIH-
91.L.F;.<1/ 36 TDA1 911' F;< 1 /71 lv9~'£Yiti-T 

7111,.9* 34 RDA IJ- l''J'-9i±J1JHJ1,.;;1.11ill~'£Yifij-'f 

32 RD 'J-l'':T-91±l1J 

22 wcso 71 t-~mt~'.lE:Yifii-T 
23 WCS1 71 ~'!iiM1ili.iEYi!T-1(LC=L(l)U'iJ~) 

71 t-* 24 WCS2 71 ~'<iiM1iliHli'r2(HD=H (I) U'ir~) 
16 WT 

71 Hi/ I:'.'/ 'l:lfttttl*'l:Yifii-T 
17 WT 

18 EDO -if1 l''01v-X'i±ltJ 

1v-;;i."* 19 ED1 -ij-11'· 1 1 v-A"l±ltJ 

21 ECS 1 v - ;;i."~mt~'.lEYiti-T 

25 HD* 1 ~$1!.'lt/~WltWmYifii-T 

26 LC* 2 t- 7 ·:; '7 ~/ ?i-~WmYifii-T 

27 WD 71t-:T-9.AtJ 
:::J / t- [J-Jl,. 28 WG 71 l'ff"l.A1J 

Cl :;":; '7 .A tJ 29 EG 1v-A"ff"I.A1J 
30 S1 "·:1 l''-lj-1 l'"Wm.A:tJ 

33 PS Jt'7-tz-7'.A1J 

38 TDFC* 3 91i.F;<1 :.-71 Jv9"£ttWm.AtJ 

iJR.~~l±l 31 PD iJR.~~l±ltl:l1J 

11 HVCC /1) y//* vcc 

7 AVCC 7'7CJ'i*VCC 

~i.!i!* 39 DVCC :r:;·91i..*vcc 

10 AGND 7'7Cl?'* GND 

35 DGND -T"./9Jv*GND 
20 NC 

* 1, 2 

HD LC 7 1 ~ 11 mi illt1H:oJE:J;l: 

L 221::'/I: 231:'/I: 241::0 /'l'IDrJE~tl.toil[ill! 44 1:':---2 1::·:--ra90)Jf:J;!: 
H 

IJ'':fif~ 
H 22 I:'/ I: 24 I:' /l'~ll:JE ~ ti. to l!tilll 

L 221::'/I: 231:'/'l'~ll:JE~tl.to~illl 1 l:':---2 l:':--r.iO)JE:J;!: 
L 

lf:fif~ 
H 22 1::·;, 'l'IDIJE: ~ ntci!l!:illl 

ftDNm 
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• j!M:fil::k'.iE*&/ Absolute Maximum Ratings (Ta=25°C) 

Parameter SymbOI Limits Unit 

tialtEE 
AVcc.DVcc +7 v 

HVcc +16 v 

lbf'Fi!\llfillll Topr 0-+10 ·c 
1¥1'¥i!\lllallll Tstg -55-125 ·c 
7:/' 9 Jv*.A:htEE V1 -o 3-DVcc+0.3 v 

RW~lff'lll:J30: VRw +25 v 

PD l:l:l:h~EE Vpo +16 v 

1v-A'·1'71 :ttmi leR 100 mA 

EO~-T~EE VER +25 v 

Parameter Symbol Min, Typ. Max. Unit Conditions 

'll!:ial'!l!:EEfillll HVcc 4.4 5.0 6.0 v 
-

'll!:i!il~EEiBllll DVcc 4.4 5.0 6.0 v 

'll!:i!il'!l!:EElBllll AV cc 4.4 5.0 6.0 v 

• 11~tr.J!M1i/Electrical Characteristics (Unless otherwise noted, Ta=25°C, HVcc=AVcc=DVcc=SV) 

Parameter 

ffltli~liil iMltmt 

IJ- I'~ liili&'ilt)Jlt 

711-~ liillli'!l!:mt 

(lwR=leR=OmA) 

7. v ·:; ~ 3 Jv l''lltEE 

t:7.7 1J ~7.'iltEE 

l:l:l:h L v-"'Jv'!l!:EE 

l:i:l:1J IJ-~'ilt)Jit 

206 

Symbol Min. Typ. Max. Unit Conditions 

ICCHS - 0.01 0.03 mA HVcc liiliMltmt 

lccos - 0.85 1.3 mA DVcc liilttr'!l!:mt 

Ice As - 0.5 0.7 mA AVcc liillli11mt 

ICCHR - 1.7 2.4 mA HVcc liilttr'!l!:mt 

lcCDR - 21.5 29 mA DVcc liili&tmt 

ICCAR - 17 23.5 mA AVccliili&tmt 

lccHw - om 0.05 mA HVcc liilttrtmi 

I cc ow - 10 18 mA DVcc liilttr~mi 

lccAw - 7.0 10 mA AV.cc liilJtr~)llt 

VrH 3.5 3.9 4.2 v AVcc l'iltflH:~l:l:l99 

VH 50 - - mv 

Vol - - 0.4 v Vcc=2V, loL =0.5mA 

IQH - - 1 µA 

naNm 

Test 
Circuit 

Fig.3 

Fig.3 

Fig.3 

Fig.4 

Fig.4 

Fig.4 

Fig.4 

BA6587K. 



Parameter Symbol Min. Typ. Max. Unit Conditions 

IJ fJ / ~ 1) :$11 J.,. 

POWER SAVE-READ Tr1 - - 1 ms PS ':J::.Q *1 
-

READ-WRITE T,2 - - 4 µs WG,:J::.Q 

Tr3W - - 300 µs WG,:J::.Q *2 

WRITE-READ Tr3E - - 20 µs EQ ,;::J::.Q 

SIDEO++SIDE1 T,4 - - 40 µs S1 ':J:: 7-> 

JHJJ'ill:EEflH~ Gvo 45.5 47.5 49.5 dB f=250kHz, V1N=2.5mVp-p 

~ilt!llHiftt BW 3 - - MHz 250kHz=OdB, -3dB~)/t~ 

SIDEO-SIDE1 ?CJ.A "-7 GcTLK 50 - - dB f=250kHz 

Ub.A:tJ:l!m R10 20 - - kQ 

.A :tJ :l!UU1Hl'lll:EE( 1 ) VN1 - 4.5 8 µVrms f=400-1MHz 

.A:tJ~lUlfi'll!:EE(2) VN2 - 5 10 µVrms f=400-1MHz *3 

.A:tJ'.//?~ilit lsJNK - 100 200 µA 

~IJJ.A:tJ~EE~*~ili V1Nmax - - 15 mVp-p *4 

~IJJt:l:l:tJ~EE~ti Voo 2 - - Vp-p ~$5% 

~jJJtfl:tJ:jftffi Roo - 120 - Q 

~jJJtfl:tJ~ilit~ili loo 5.8 7.4 - mAp-p 

l'ilH!l1~.JS-~:aJ:I:: 
L=330µ H 

CMRR 50 - - dB 
V;n=100mVp_p, f=250kHz 

60 - - dB L=330µH li=125kHz 
~iii!~EE11£1JJ~:aJ:I:: PSRR 

V;n=100mVp-p }t=400kHz 40 - - dB 

'il!:EEflH~ Gvo 14 16 18 dB f=250kHz, RE=510Q 

~ilt~1i\'tt BW 3 - - MHz 250kHz=OdB, -3dB~i/t:!t 

DIFC1-DIFC27 CJ .A "-7 GcTLK 45 - - dB f=250kHz 

~jJJ).:tJ:jftffi RID 30 - - kQ 

fl!br:lf:tt~ll':lf:Yili'Hll :tJ :l!tt Rco - 100 - Q 

fllHr:lf:tt~:lf:Yili'f~ilit lsJNK 0.5 0.75 - mA 

~jJJtfl:tJ:j!ffi Roo - 50 - Q 

~IJJt:l:l:tJ~EE~Jjl; Voo 2 - - Vp-p ~$5% 

t:l:l:tJ'.//?~ilit los1NK 1.8 2.8 - mA 

*1 lllHHi-:J//q;-~flll(l):IJ ·~:t•J ::.-cr:::i::.-7::.-'7 0.01 µF, il&~illl.At.J-GNDr.i(l):::i;,j';,"if 1000pFP..f'F(l)t.I!~ 

* 2 :i:Ji'l§ l:s' 'c 44pin-2pin roihlV' 1 pin-2pin r.i(l)fl&~:<E'.ttf'l(I) C (l)filH~ 0.01 µF PXF t 1-.~o 

* 3 fltt~illl.At.Jl:J: IJ 1Vp-p, 250kHz ~ .At.J [,, TDF JtJ~;i:iMj 1.2 µs, RD JtJ~;l:iMj 0.5 µs l:~:;E: l,fo t ~ o 

*4 8-9pin r.i~llfttl'liliiE [,tot~ ~~t; 

ftDNrn 
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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 Conditions 

~lb.A. :f:Jt!.HIL R10 10 - - kQ 

~*~ti.A.:tJ~/.I V1Nmax 4 - - Vp-p 

TD M/M /tJv::l.ti~lE~llll tro 500 - 3000 ns 

Ero, -20 - +20 % Rrn=200k0 (trn~2.35µs) 
TD M/M JtJv::l.tiff!/t *5 

Ero2 -12 - +12 % Rro=40k0, Cro=100pF(,,) 

TD M/M /tJv :Ail/ii~l.It'< PStro1 -12 -5 +4 %/V Rrn=200k Q (trn~2.35 µ s) 

:fftt *5 PStro2 -6 -1 +4 %/V Rro=40k0, Crn=100pF( ") 

RD M/M/tJv::l.ti~lE~llll tRO 125 - 1500 ns 

RD M/MHJv:Ail/iifl)i{ ERO -20 - +20 % RRo=36k Q (tRo~0.5 µ s) 

RD M/MHJv:Ati~l.It'< 

:fftt 
PStRo -12 -2 +12 %/V RRo=36k Q (tRo~0.5 µ s) 

:iL "5..t:If1 J ~rai ITLH - - 70 ns 

:il:-5 """F:lf•J~rai ITHL - - 25 ns 

l::'-?:;7t- P.S. - - 1 % V1N=0.15-2Vp-p 

CJ - v.l'\Jvlil :tJ~l.I VoL - - 0.5 v loL=2mA 

/\1 v.l'\Jvlil:tJ~l.I VoH 2.7 - - v loH=-0.4mA 

71 t-~im~li>ElBOO 1wR 2 - 20 mA LC, HD yj/ij-'fl:J: MliiE~mt~%t> 

'liliiE71 1-~mi~>Enoo 1wc - - 5 mA LC, HDYifil-T~.'.?l:t:lt.'"l 

7 1 t- ~imfl)i{ AClw -7 - +1 % lwR=6mA, Rwcso=1.91kQ 

71 t-~im~J"li b.lwR -2 - +2 % Rwcso=1.91kQ 

71 t-'im!'i)!ll'iJI~tttt PSlw -4 -2 +1 %/V Rwcso= 1.91 k Q 

lil:tJ~fa~l.I VsATRW - 1.3 1.8 v *5 

ILKRW1 - -
::f 7 ii\' IJ - ? 11l;)m 

20 µA :JrnHR1ftlJ VRw=14V 

ILKRW2 - - 50 µA i~HR1ftlJ VRw=14V 

71 t-7'-$1!N1J11tJv::l.w.i two 70 - - ns 

51 ::.:..-?1~7/:A b.lw - - 0.5 % f=500kHz 

5 100 mA 

0.8 1.4 v IFR= 100mA. RFr.so= 1.8k Q 

100 µA I ;~H=20V -- - -

* 5 TDR2 Jili'HI OPEN 
*6 1w=12mA !:~:;E l.,fotl:J:IJ~EE:a'T!f"lO'~ lw if10.8mA i:t;,:.Q I:: ~If) RW Yi/i'flJ)~fEo 
*7 HVcc=12VIJ)/::~!1 VRw=20V 

• 

208 l\DHtn 

*5 

*6 

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 

Fig.18 

Fig.18 

Fig.18 

Fig.18 

Fig.18 

Fig.18 

Fig.18 

Fig.18 

Fig.19 

Fig.18 

Fig.20 

Fig.20 

Fig.20 

BA6587K 
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Parameter Symbol Min. Typ. Max. Unit 

"1 v ·""<Jv .A :IJ'ill:EE 1 V1H 1 2 - - v 
D-v-"'Jv.A1J'ill:l.:E 1 V1L1 - - 0.8 v 

"1 v-"''" A:h'itl.:E 2 V1H2 2 - - v 
D - v /\;'Jv .A :h'itl.:E 2 V1L2 - - 0.8 v 
.A:h~EE 2l:::A7 1) ~A VH2 0.2 - - v 
1\1v-"'Jv.A:h~EE3 V1Ha 2 - - v 
D-v-"'Jv.A:h'itl.:E 3 V1L3 - - 0.7 v 
.A:h~EE 3 l:::A7 IJ ~A VHa 0.2 - - v 
"1 v /\;"Jv .A :tJ~;m 1 l1H1 - - 10 µA 

D-v-"'Jv.A:tJ'lt;m1 l1L1 - - 40 µA 

"1 v/\;'Jv .A :tJ~;m 2 l1H2 - - 10 µA 

D- [.;/\;'Jv.A:tJ~;m 2L l1L2 - - 40 µA 

"1v-"'Jv.A:h~;m3 l1H3 - - 10 µA 

D-v-"'Jv.A:tJ~;m 3 l1L3 - - 400 µA 

Conditions 

LC, HD, TDFC, PS 
--

LC, HD, TDFC, PS 

WG, EG, S1 
-
WG, EG, S1 

WG, EG, S1 

WO 

WO 

WO 

LC, HD, TDFC, PS 

LC, HD, TDFC, PS 

WG, EG, S1 

WG, EG, S1 
-
WO 

WO 

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) $! 1J.,,";<1 /71 JI.-$! TD M/M HJL-J:jl;~Ji'.J1Hi1Ff TDR1 (;I r*Jiltlt: 15pF r*Ji< L. ·us IJ' AVCC t:/JvJ7·1:1L.tol>H•Htlft 

m RrnO)JJ.t:J:? T TD M/M HJL-J:jl;'b~li'.9 Q.:: I: b'<' ~ ;!' 9 o l.. ;I)> l.. f O)J:? t:f~lll l..toi!Jf;, TDFC=H (lifi.iEi:fit>:\> 
c') I:~ t: TDR2 Yilif-O)r*JJlll!g!AO)~tfC' TD M/M J<JL-J:jl;tJ', JliJilllti:~il'tti:ffl? Tl.. :t? (f)C', ~llJO)i!lJH;t+~ii;fi!; l.. T < t!. 
~\..\, 

;!'to, TDR1 Yi/ij'f-GND rait:J>Hitt <' Crn=100pF fill}..[, T~:;Eti: H!Ul l..i~lll9 Q.:: I: t: J:? T, TDR2 Yili'fO)r*Jiltl!i3'AO)~ 

tlb'1J1 ;'< < :\> IJ, Jlij)/Ji:ti:t:M l, l'~JE l, tdil'ttn1·1~ €> :11.Q J:? t: :\> IJ ;!' 9 0 ;!'to TDR1 r*Ji<O) 15pF O)r*Jiltl!i3'A0)1{7 ·;t '\'O)~ 

tft1J1;'< < :\> IJ TD M/M HlvJ:jl;$! 1 "/7*1!JltioJJ: l..;1'9 o 

f,f t; Crn=100pF I: Crn=OPEN 0)/: ~O)::J :..-m ... -$1 )..:IJ)lijj/Ji:ti:M TD M/M HJv.Atlil0)77 7 i: Fig.2 t:ii' l..:1'9 0 

5000 ~---r=o-M_/_M-,-~-Jv-J:-~=~-5-00_n_s---3~0~00~n-s:_-::_-::_-::_-:_-::_-::_:_~': 

---- RDM/M1~Jv7-~i'il 125ns-1500nsl---+--.+--+--I 

L ~ ~ 20001--~~-~--~-7"'-r~---+17':--,.'"-t--t---t-1 

~ C,,=~ .d C,,=OPEN 

~ 1000 ~!~1;"'.~mE~ig~~-~~~~~g~ 
~ Cro=\ooJ 

l-f-++++t------7'f----+--t--+--H-H-t--Rro = 39 k!J -
I I 

~ 5001--__......,,:"+-'-+++4+--~~F---+,,,-.+-+----+---t-+--t-1 

5 10 20 50 100 200 500 

TOR, RDR~lt'.iEtftt.it (k!J) 

Fig.1 911>. I''.)( 1/7 1 Jv9 

(ii 8) TDR1-TDR2 r.iO)fili.iEtftmi:-:>tt9't: TDFC=H t: L..to I: ~O)fili: 

~ t--f--1-+-+++---+----+---+--+--+-i-+ lili.iH!H.i\: = 27 k o -
~ 2~>-+++++---+---+-+-+---61~~1"!-+-Cro~'OPE~--...... __.+-+-r- l} Rro~200k0 
~ liil.iEt!&t.it= 120k!J-
I-

1r--t--+-++++---+---+--t---+--t-t--tt+------t---r---1 

5 10 20 50 100 200 400 

Fig.2 ::J :...nv-9 .A:h~iBii!iJtM TDMM J~Jv:Al!i 

(TDFC=H: m.iHl:frt>fJ:~') 
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• i!llJ~IBllHl/Test Circuits 

(1) )1!4fit~)it 

12 1314 15 

HVcc 

AV cc 
AGND 
10 

DGND 
35 

-28 
WG 

EG 29 

fl 
o,av 2.0V 

BA6587K 

READ WG = EG = 2.0V 

WRITE WG = EG = O.BV 

Fig.3 ilHfillllt lccHs. lccHR. lccHw. lccos. lccoR. lccow. lccAs. lccAR. lccAw lll'.ii::IEIB! 

(2) illt~IH~l:±:I (AVcc ':ct •J~l:±:I) 

210 

12 131415 

11 HVcc 

39 DVcc PD 31 

7 AVcXGND DGND 
10 35 

'E=:$1 lwR (RW 00, RW 01, RW 10, RW 11) 

IER (EoQ, Eo1) 

AVOO'llJ± 5V 

RDNIR 

AVCO 

llmA 

v,._ 



HVGG 

6 

12 RWOO 

13 RW01 

14 
RW10 

~-----'-15"-IRW11 

2-0.01 µF 

·POWER SAVE~READ 

PS [ ~Iil! !'I 'f1J:;E:¥$t;J:ifil'/f:l!Jffi;l,;l!l\ 1'. !tt:.<: L, <: DGtltl±OJ~ l 
1t'1£tJ' ± 15%b'-:>lil\~llltJ'90% i:<J:.t: t.i: ~ IF.¥rsi I'.-;~" 

GI 

• WRITE <-+READ 

WG 

GI 

TrJW 

RD .w.u""'f-----------+~ 

• SIDEO+-+SIDE 1 

Fig.5 Tr1. T,2, Tr3w, Tr3E. T,4 iJ!U:lEIEllffl 

HVcc 

50 5fl 

s, 

Fig.6 GvD. BW, GcTLK, V1Nmax. Voo. Roo )J[g:li::IEJlffl 

RDNrn 

BA6587K 

F 
D 
D 

I 
IJ 
I 
f-'" 
7 
1 
t-
7' 
/ 
-;! 

211 



50 

s, 

450 

0.lµF~ 

50 s, 

s, 

GVD 

HVcc 

5H!J/D-7 
OdB 

S,, S,"ON"' 

( 1 Q- b.GVOa/20 1 Q- AGVOb/ZO ) 

RID= 1-10-mo,;20+1-10-JGVDb/20 X10 [kO] 

0.1 µF 

l!.GVDa l;t S1=S2=a <1J I:: ~<TJL!.GVD (dB] 
l!.GVDb I! s,=s,=b<TJI:: ~<TJL!.GVD [dB] 

HVcc 

~li!J7°D-/ 
OdB 

+ 
DVcc 

L.P.F 

1MHz 

51 VN1 ilm:lE:1:1;tiJll~ll:Ol:i1'-l§-~A1J L.IJ:c', 
VN2il!J'.iE:ful:l:l;liJll~llilcA1J L., IJ-1' · 7-9~:±l1J"'1H>o 
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HVcc 

HVcc 

I,,,, (5pin) 

I,,,, (6pin) 

A Vee 

100 = I,,,, (5pin) +I,,,, (6pin) 

0.1 µF CMRR=-20109 IVouT/ (V1NXGvo)\ [dB) 

5V 

PSRR=-201og IV0u,/(V,,xG,,)\ [dB] 

Fig.11 ~S::~lbtJJJIHt PSRR illJJ~!Ellll\ 

42 

100µF 

1000 

R, 
s, 

G,, i.iJJ:;Ell;' R,=5100 

Rco i.!IJ:;f:ll;' R,=1000 

Fig.12 GVD, BW, GcTLK· Rco, Voo. Roo )DIJ~!Elllll 
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s, 

b 
Vour 

0.1µF ~ I 0.1µF 

GVD S,,S,"ON" 

( 
1o-0. GVDa/20 1o-0. GVDb/20 ) 

R10= 1-10-0.GVDa/20 + 1 _ 10-o.GVDb/20 X20(kQ] 

t.GVDat.tS6 • S7 • a(J)~O)t.GVD(dB] 

t. GVDat.tS6 • Sb • a(J)P~O) t. GVD (dB] 

A Vee A Vee 
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0.1µF 

RD 

ETDz PStro2 

iP.1J:;EJt¥ ON 

DVcc 

[kn] 

5V 

4k0 

E tro=(~-1)x100 [%] 
troo 

Et,0 =(~-1)x100 [%] 
tRDO 

Fig.16 V1Nmax. trn. Em. lRo. ERo. P. S. i~l'.iEIEJJltr 

100k{l 

41 Cl 

40 Cl 

01µF I I 0.1µF 
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RWCSO 

71 t-tmt'.iE5 

AV cc 

24 ° 
.__,VVl.--IWCS 2 ~ 

RWCS2 ~ 

.__,IMF23"'"-I WCS 1 
RWCS1 

wcso 
22 

Jj 

1 HVcc 

JI jl 4-330µF 

15 

0 ~ ::: 
:;:: :;:: :;:: 
a: a: a: 

lwR= I 1w00-1w01 I (Sl=H) 
MiE 71 t- 'iimt~'.iE:it 

1.22V-Vwcs 
= I 1w10-1w11 I (Sl=L) lwc10= RWCS, X9.6 

711-~mt~'.iE:it 

1.22V 
lwRo= RWCSO X9.6 

1.22V-Vwcs2 •· 

lwc20= RWCS2 X9.6 

Acl = lwR-6(mA) X 00 
W 6{mA) 1 

PSIW= 2 I lwH-lwL I X _11.6 I lwH+lwL I 

Rwcso=1.91kQ 

iltROO ::t 7 i! ·;; t- 'iimt '.iE:ii : 

216 

il:fR1fill RW iilii~f-': 71 t-tmtP.19H:Mil~':iJIUt9~mt ( 71 I- 51- ~ i-5' ll:ili!§~tiffl) 

Fig. 18 BA6587K O)lwR. AClw. A lwR. VsATRW· ILKRW. lwc. LRWOFF i!IU'.iE:ll:ili!§ 

t, t, 

------OmA 

ldw= lt,-1,I X 100 
t,+t, 

Fig.19 Alw. two O)'.iE5illllf~ 
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A Vee 

RECSO 

21 ECS 

1/R"' ( 1/0X 10-•) 

0 
0 
w 

0 
w 

b HVcc 

BA6587K 

1v-.7."'<i[illt IER(5mA-100mA] 

1 v-Xlfl1:J;lf~ll::lE:'i!Elllt1iliPJ..tl7) F71 ::l'ljg1:J C: f.J. ~ J: 

? L:..t~cl7)? 7 7 J: IJ AVCC-ECS rail7)t!.Uit(REcs) ~ 

j~:l£'.9~o 

1v-X'i!Elllt~*l7)~~J:ij*:l£'.9~o 
I - Vcc-(VsATER+VEHEAD) 
ER- RED 

VEHEAD: 1 v-.7." • "-"J FL:J:~'ll[fE~""f 

RED : Eoo iiHRPi\' REDO 

Eo, iiHRPi\' RED1 

Fig.20 Im loH. VsATER iJIU:lE:l§J~ 

VIHI 

VIHI 

VIH2• VIH3 

VIL2• VIL3 

llH2• I IH3 

llL2•1!Ll 

LC HD TDFC PS I 

WG EG ST WD I 
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BA6600K 

BA&&OOK FDD il:PJ - I''/ 71' i' IC 
Read/Write IC for FDD 

BA6600Kti, 70·:;1:::"-71.A? F71:7' (FDD) fflO) 

IC\:' 1J-F@l!~ (7'771·7'71Jv91*.1~), 711-191~~. 

1v-%191~i?/~~~l::G*~O)\:', ~~O)~~~­

~iffl-:Jl'~'*9o 

The BA6600K is a IC for floppy disk drives (FDD) integ­
rating a read circuit (with active filter built in), a write 
circuit and an erase circuit in one chip having the fol­
lowing features. 

• ~it 
1) 5V !l!-i1!11'\:', i1!1t~IHHi 4.4V-6.0Vo 

2) IX'?--Jz-:7't:~.Q.A9/1~1 • -'E- f-:'O)~:li::f.fi:i]"l!go 

A 9 //~1Pit)i1ift~:1:J 4.?mW (Vcc=5V Pit) 

3) 'fa)lUt~:tJ 

'J - t-:'Pit 170mW (Vcc=5V Pit) 

71 I- Pit 120mW (Vcc=5V Pit) 

1f! G, IER=90mA Max., lwR=5mA, IER, lwR till* 

< 0 

4) :1 ') 7' / :1-t'&~n ( HPF) ti i*.1$~~(:', LPF, t'& 

~ffl*J~o 

LPF :&lft'&~n (HPF) ti, 9H1tHftl'it\:'aif:li::~O)~ 

LPF···4 ;.j;:O)i'i]"~71 Jv9' 1 M/1.6M/2M t:s~ 'l'W 

~lifi'i]"l!go 

t'&~n (HPF) ... 1 ;.j;:O)i'i]"~71 Jv9 (LPF t:)liJJ), 

1 M/1.6M/2M t: s ~' T ffl~ l ifi'i]"l!go 

5) v"-''Jv.A 71.A/J:rtifsem G, tl£*0)91b.t-:'.i<1 / 

6) 1) - f-:'7- 9 HJv.Aljriti 400ns !ilil:li::o 

7) 71 t- ~mrn~allfiw~ ~ t.fiiJl!go 

• 9H•HHftm\:', 1M/1.6M/2M i:s~'l'W~VfiiJl!go 

• 1*.191-f.!ilO)W~l tii*.191-li!ilJ:l::l*.lil\.', 2-4allf/t:w~ 

• iliiJfM!YiliiT- 3 Yi/ii-Tc', 1*.191-li!ilJ:I::, W~~ 1-7 ·:; ?l~URo 

al 1v-x~•u. ~•••/~••0)2allfiW~lW 
iiJl!go 

9) 711-IBl~~~t~t-IBl~il*.l~o ~n~~~~-F 

Pif;/J'S71 t-aift:-t;IJ~lt.:nit, RWOO, *t.: RW10 -/J' 

S711-~--/J~·•n.Qo 

• 9Hf~'1")i~/Dimensions (Unit : mm) 

14,0±0.3 

11) ~ifi~l±:1~~~!±l19J~O)l*J~I: ~I), ~i.tili.ll. "5 J:.1Jf 

IJ Pit'\"'~~~m~~Pitt:s~ 'l', 1'1Etlf~1l>JJ. Hill::.o 

•Features 

1 ) Operated by a single 5 V power supply in an opera­
tion range of 4.4 V- 6.0 V. 

2) Power-saved standby mode is settable. 
Power consumption in standby 4.7mW (at Vcc=5 V) 

3) Low power consumption 
In reading 170mW (at Vcc=5 V) 
In writing 120mW (at Vcc=5 V) 
Note : IER=90 mA Max. and lwR=5 mA are not in-

eluded. 
4) Preamplifier-HPF differentiator is internally con­

nected with a builtin LPF differentiator. 
Time constants of the LPF and the HPF dif­
ferentiator can be set by external resistor . 
LPF ... 4th order variable filter 
Selectable at 1 M/1.6M/2M 
Differentiator (HPF) ... 1st order variable filter 
(linked with the LPF) 
Selectable at 1 M/1.6M/2M 

5) The level slice system in use eliminates the time 
domain filter conventionally required. 

6) The width of read-data pulse is fixed at 400 ns. 
7) Write current is selectable in multiple stages. 

• Selectable at 1 M/1.6M/2M by external resistor 
• Selectable 2-4 modes between inner truck and 
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outer truck by inner-outer ratio feature. 
Changeover track and inner-outer ratio are 
selected by 3 control pin. 

8) Erase current is selectable in 2 stages of normal 
density/high density. 

9) The write circuit contains a reset circuit. Thus, writ­
ing current flows from the RWOO or RW10 when 
writing mode is selected from a reading state. 

10) Changeover of the side in writing or erasing is dis­
abled. 

11) Thanks to a builtin detection circuit for undervolt-

COMPO 

FIL.C 

C11 

DIFFOO 

BA6600K 

age in the power supply, incorrect writing is dis­
abled upon building up or undervoltage of the pow­
er supply. 

•m~ 

7Q·;d::°-71.A.7 f'"-71 ·:;f (FOO) 

• Application 

Floppy disk drive (FOO) 

ED11 

ED10 

EDOO 

WT1 

RW11 

RW10 

RW01 

RWOO 

WTO 

FIL.52 

FIL.53 
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• ~Mil*:AE:f&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

DVCC +1 
ti.it I!: 

AVCC +7 

lb1'1'~1llel!ll Topr 0 - +10 

f*#~lllellll Tstg -55 - +125 

7'::l:$1Jv*J..11'11!:1.!: V; -0.3-DVCC+0.3 

RW~T-'iil.!: VRW 

LVS lflt.J'lil.!: VLvs 

1' v-.A 1'71'":1'iiill! IER 

EDill/iT-~I.!: VER 

f-!'3ffi9<:: pd 

* Ta=25"CJU..l:."t'~Jll't?Jfl-€;11, 1·c 1:::-:i~ 5.5mW ~~t;?J. 

ilillilcMi*~~l;t t...-ra•J :1:-ttlo., 
i'F!ft!llil'li:11rliilO)J:? i::t.i: ?>, 

- 600 

1 
a." 
.. 400 
z 

~ 
~ 200 
w 
0 

0:: 

r--
~ 

IS 

' 

~, 
,, 

' w 0 
:;: 0 25 50 75 100 125 
fr 

AMBIENT TEMPERATURI;:: Ta (0 0) 

+16 

+16 

100 

+16 

550* 

• :tlti!HIJfF;fe#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. 

DVCC 4.4 5.0 
lbf'Ftilii!fil.!:tUll 

AVCC 4.4 5.0 

220 naNrn 
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Unit 

v 
v 
·c 
·c 
v 
v 
v 

mA 

v 
mW 

Max. Unit 

6.0 v 

6.0 v 



BA6600K 

• ll~'UY:J!f\¥ti/Electrical Characteristics (Unless otherwise noted, Ta=25'C, DVCC=AVCC=SV) 

Parameter Symbol 

fflf&a~i1Ht11i:int Ices 

1J - Fa~i~tt11i:int lccR 

7 1 t- a~ilUUl!:int lccw 

*1 Rrn1=15k0, Rrn2=20k0, Rrns=30k0 

(HD=lwRc1=FIL. C=L) 

*2 Rwcso=2.65k0, IER=90mA Max. (iwR. IER '~II*<) 

Parameter Symbol 

::z. v ·:; :,, =i Jv i'''ill:I± Vrn1 

I:: 7. 7 'J :,, 7. 'ill:I± VH1 

::z. v ·:; :,, =i Jv i'''ill:I± VTH2 

I:: 7. 7 'J :;, 7. 'ill:I± VH2 

::z. v ·:; :,, =i Jv i'''ill:I± VrH1-
:t7iz·:;I- -VTH2-

tl:\;IJ L v-"Jv'ill:I± VoL 

tl:\;IJ 1)-~'ill;int loH 

Parameter Symbol 

POWER· SAVE-READ TR1 

READ-WRITE TR2 

TR3W 
WRITE-READ 

TR3E 

SIDEO+-+SIDE1 TR4 

Min. 

-

-

-

Min. 

3.5 

50 

3.2 

50 

0.25 

-

-

Min. 

-

-

-

-

-

Typ. Max. Unit Conditions 

0.94 1.4 mA 

34 47 mA *1 
---------

24 34 mA *2 

Typ. Max. Unit Conditions 

3.9 4.2 v p1Ji5B LVS, 5'i-t5B LVS (LVS1) 

- - mV p\J§B LVS, 5'i-t5B LVS (LVS1) 

3.5 3.8 v 5'i-t5B LVS (LVS2) 

- - mV 5'i-t5B LVS (LVS2) 

0.40 0.55 v 

- 0.40 v Vcc=2.5V, loL =0.5mA 

- 10 µA VH=12V 

Typ. Max. Unit Conditions 

- 1 ms PS '.::J:: {> 

- 4 µs WG ';:J::{> 

- 300 µs WG ';:J:: {> 

- 20 µs EG ';:J:: {> 

- 40 µs S1 ';:J::{> 
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BA6600K 

Parameter Symbol Min. Typ. Max. Unit Conditions 

jj;IJJ~JHIJ~~ Gvo 46.5 48.5 50.5 dB f=125kHz,V1N=2.5mVp_p(~ib) * 1 

SIDEO-SIDE1 
GcTLK 50 - - dB 

f=250kHz, V1N=100mVp_p(~IJJ) 
?CJ.A t--7 *1 

jj;IJJ.A/J~l'it R10 8 25 - kQ 

.A/J~lU1t~~JX VN - 4.5 6.5 µVrms * 1, *2, f=FULL 

.A/J".//7~mt lsJNK - 110 - µA 
-

;J;t~l;J: IWRC1=H 0.5 - 8 mVp_p HD=H, 
jj;IJJ.A/J~EE~g~!i V1N 

0.5 - 4 mVp_p HD=L, 1J"? IWRC1 = L 

llilti:lfi~~~J:t CMRR 50 - - dB 
f=250kHz, V1N=100mVp_p 
L=330µ H *1 

~iilf.'iiEE~lh~~J:t PSRR 40 - - dB 
f=400kHz, V1N=100mVp_p 
L=330µ H *1 

* 1 Rm1=15k0' Rm2=20kQ' Rm3=30kQ (HD=1.6M/2M=lwRc1=FIL.C=L) 

*2 1=125kHz, V1N=1Vp_p:::J/Hv-9.A:tJi\l 

"j'IJ Y/7-LPF-fl:~H (HPF) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

-15 - +15 % IWRC1=L Rm1=15kQ, Rm2=20kQ 
LPF/HPF Pi\''.JE~*i!ili Ern R1;13=30kQ 

-18 - +18 % IWRC1=H HD=1.6M/2M=FIL. C=L 

7' 1) 7' / 7'-LPF-ll&:?tii*it~fU 
Gvoo 45.5 49.5 53.5 dB 

f=250kHz, V1N=2.5mVp_p(~IJJ) 
f~ *1 

ll&:?tiil±l/J~-~/'/ 
to 100 - 550 kHz ~'.JEi\'.O) Typ. fiU:: l' '.iEi!i 

~iit~~'.JE~l!ll 

*1 R1i11=15k0, Rm2=20k0, Rm3=30kQ (HD=1.6M/2M=lwRc1=FILC=L) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

v«"Jv • .A 71 .Ai!IM;fi!IJl EtLs -2 - +2 % f=250kHz, V1N=2.5mVp_p(fj;iJJ) 

-A71-Av-"Jv VsL 26 36 45 % 
.A 71 .A v«"Jvfi/~-71i 
V1N=2.5mVp_p (~th) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

RD HJv.A!i tRo 280 400 520 ns ~J'.JE v«"Jv 1.5V 

RD HJv.A!i~EE~:tf'ri RStRo -3.0 +o.5 +4.0 %/V 

:iL "IS ..t. tJff J Pil'rai trLH - - 70 ns 0.4V 1J' 6 2.sv ;J; l'O:>:i'L"!S..t.filHi\'rai 

:iL "IS "'f tJff J Pil'rai lrHL - - 40 ns 2.8V 1J>6 0.4V ;J;T:·O)j'["!:;"'ftJ'"IJPil'rai 

~-7"./7 I- PS - - 1.0 % V1N=100m Vp_p~3Vp_p 

l±l/J L v-"Jv~EE VoL - - 0.5 v 
l±l/J H v«"Jv~EE VoH 2.7 - - v 0.4V 1J' 6 70ns :iL "!:; ..t.ti -:it~ v-"Jv 

222 naNrn 



Parameter Symbol Min. Typ. Max. 

71' t-•iJl!~:JElallfl lwR 1.0 - 15 

71' t-•illf*All AClw -7.0 - +1.0 

71' I- 11till!A:: J>tt L>.IWR -1.0 - +1.0 

71' I- •illf'llil!UIEEfM'ftt PSlw -4.0 -1.0 +2.0 

l±l:t:J~;f!JCEE VSATRW - 1.1 1.7 

ILKRW1 - - 20 
:t 7P\¥ 1J -?till! 

ILKRE2 - - 50 

71' t-7'-$1,W.1]\J~J(,.Ati two 70 - -

71' 1-ilill!l*l~~.ltfftll AClwrr ±10X(1-~:Q::.lt) 

*1 lwR=5mA, Rwsco=2.65k0, lwRCh lwRC2· LCC;!l-4, f.EB:~:if:M~. 

WCS1, wcs21;:J:gfifiiUtlJll~~:l:f.t~'. 
*2 lwR=12mA l:ill'.:if: [,tfl:IJllEE~l'lft~'! lwR 1Jf 10.SmA 1;:f.;:glli\'O) RW~'f0)11E£ 

*3 lwRc1=lwRc2=H ~1'llit9gill'.'.if:Jtll)ii!I~ 

Parameter Symbol Min. Typ. Max. 

1' v - .A~))~:JElallil IER - - 90 

l±l:t:J~itO~ll: VsATER - - 0.8 

l:f:l:fJ IJ-?fi)) IQH - - 100 

Parameter Symbol Min. Typ. Max. 

).:fJtEE 1 H v-"\'.JI- V1H1 2.0 - -
).:t:Ji!ifE 1 L v-"\'.J(, V1L1 - - 0.8 

).:t:Jilll: 2H v-"\'.J(, V1H2 V~7 - -

).:t:JtifE 2L i..-r,;·Ji, V1L2 - - 0.7 

A:fJltfE 1 l::.Aj' IJ :/.A VH 0.15 - -
).:t:J•ill!1H l1H1 - - 10 

).:t:J•ill!2H l1H2 - - 120 

).:t:Jg))1L l1L1 - - 120 

).:t:J~ill!2L llL2 - - 200 

RDHRI 

BA6600K 

Unit Conditions 

mA 
HD,1.6M/2M ~IH·,;:J: 91iliiE11tiJI! 
~~t; 

% *1 

% Rwcso=2.65k0 

%/V Rwcso=2.65k0 

v *2 

µA ~FilURiJllJ VRw=12V 

µA ilUR1JllJ VRw=12V 

ns 

% *3 

Unit Conditions 

mA 

v IER=90mA 

µA VoH=12V 

Unit Conditions 

v LCC~IH·.IU~ 

v LCC~'f.IU~ 

v LCC~'f 

v LCC~'f 

v :/:i~ ·;1 1-.A:t:J 

µA LCC ~'fJ.:1~, VoH=DVCC 

µA LCC «ti'f, VoH=DVCC 

µA WO ~'f).:1~, VoL =0.4V 

µA WD~'f, VoL=0.4V 

F 
D 
D 

I 
I) 

I 
I'" 
7 
1' 
I-
7' 
;., 
7' 
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7' 1) 7' / /- LPF-flt~~ 

(4~) (1~) 
RWXO 

OJ~ OJ~ 
DIFFOO 

RWX1 /'---L..:L:;_;PF~J--j-T-t....-H-PF-J'I ~---iLJDIFF01 

[ 7 1" Jld! - ~:JElk] 

1M/~Wnl <1.aM. 2M) wm~ 

1 M ~ Rtil1 ~~:JE 

~l!Jl~ R1n1, R1m2 ~~:JE 

(FIL.SS ~llFfl;f: OPEN) 

1M/1.6M/2MW:Jl~ 

1 M ~ Rti11 ~~:JE 

1.6M ~ Rti11, Rti12 ~~:JE 

2M n~ Rti11, R1u2, Rti13 ~~:JE 

:PRE01 PREOO· 

Fig.1 

f = 1010 ( 0.84+0.0261nRfi11 + 0.84+0.0261nR1u2 + 0.84+0.0261nRtu3) [Hz] 
s Arr 2so+R1u1 2so+Rm2 2so+Rm3 

A=1.14 (HD=H, :l:t.:l;f:lwRc1=H) 

A=1.28 (HD=L, "/)•? lwRc1=L) 

Wl. ~. *iR:tJHllffO)Jlil;t o ~~W:T9o) 

224 ftBNrn 

BA6600K 



[71Jv:574ilttl 

60 

50 

40 

~ 30 
~ 

20 

10 

0 

-10 

20 

H v 

~ 

V1 1'I 

b. 
:I(B) 

(A)~ 1 ;[ 
" ~I\ 

1 Ok 20k 50k 1 OOk 200k 500k 1 M 2M 5M I OM 

FREQUENCY (Hz) 

Fig.2 PRE IN-DIFF OUT 1~tt 

4 /X LPF+1 /X HPF 

(A) LPF Q"71 .3 (2d8 1) ·:; /Jv) LPF fs: HPF fs=0.76: 1 

( 8) LPF Q=0.69 LPF fs : HPF fs=1 : 1 

~ F 
(A) (B) 

H (OPEN tf?t;) ~ :i:Z <7)1:- F 

1.6M/2M 2M i*J~ 1 M, 1.6M, 2M ;>j.~ 
ililii-Tt~=i-" 

L 1.6M i*J~, 2M i*J~ 1 M i*J~, 9i-~:i:Z 
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:>. 71 :>. v"'-1vilill,ll 
("L"T•? :A?) 
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Fig. 3 
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COMP OUT __J L 
L.S/M 

E ~ l_T,.--:IJ X 100 (%) 
tLS 2T 

Fig.4 

i,,;..;·;i., ;;<; 71 7.ilUiEPilrai : v/\(Jv 7. 71;;;<;(/)7;;;<;:t-/7'RS:raH, mrn·@l~~'.:s Lt .Q1:il.~llf :h ,.:-g. :b-t!T)IUiE ~ -t!, ffli 

.iE 9 .Q o f (f) Pif (f) ilUiE Pif rai ~ ~ 9 o 

~ 5001-----f-......J"l,f---t---l--+-++H 

i1l/ 
!ll!!l 
K 

" If' 
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71 I- IHI~~ [ 1 M/1.6M/2M -l;JJ~ ~] 

~ HD 

1M 
H 

1.6M 
L 

1M/~:WJl -l;JJ~~O)Jt.tJ S 

WCS1=0PEN 

1.6M/2M=NO CARE 

H 

WCS1=0N 
WCS2=0N 

WCS1=0FF 
WCS2=0N 

1M 

2M 

e1M 

e 1.6M 

e2M 

Rwcso, Rwcs1, Rwcs2 c·i*:<E 
Rwcso. Rwcs2 l'~:<E 

Rwcso l'i*:<E 
[ 71 "~mt~:<E~l 

L 

WCS1=0N 
WCS2=0N 

WCS1=0FF 
WCS2=0FF 

1.35X9.81 + (1.35-VsATwcs1) X9.81 + (1.35-VsATwcs2) X9.81 
lwR=----

Rwcso Rwcs1 Rwcs2 
(A) 

VSATWCS1, "».T.J VSATWCS2 (j: 0.07V Typ. 

(;Jl=i~HRilifil-=f-O)l~ 1;1: o l'~Hf9 .Q) 

[i*.19}PoilH:: tTJ~~ (2-4~~~)] 

LCC ilifil-=t-1: J: ~) ~mt.l:l:tTJ~ ~ 

~IWRC1 H 

IWRC2 H 

H 1 

OPEN 1 

L 1 

H 

L 

0.933 

0.9 

0.867 

L L 

H L 

0.867 0.8 

0.8 0.7 

0.733 0.6 

9}Poil---------1*.1Poil 

[~\iffJt/ii*:Wll -l;JJ~~ ( 1'"71 J~ff~~)] 

• ii*:Wll (1 M) Rrnxo//REDX1 i:-r~l*~:<E 

• ~:WJt ( 1 .. 6M/2M) Rrnxo i: -r ~l*~:<E 
~\iffJt/ii*\iffJlO)-l;JJ~~O)IJ~':Y1iil(;I:, EDXO t EDX1 ~-;,-3- I-, ;l:t.:t;J: EDXQO)Ji.{lefflo 

HD S1 EDOO ED01 ED10 ED11 

H H ON ON OFF OFF 

L OFF OFF ON ON 

L H ON OFF OFF OFF 

L OFF OFF ON OFF 
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• flt~fr.Jlf4jti:ltl!**/Electrical Characteristic Curves 
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-48 
HD="L" 
1.6M/2M="L" 
lwRc1="H" 
.A-1J=2.5mV,_, 

46 
(:i.lll!J) 

f= 125kHz 

RFILl,2,3 

= 15k,20k,30k0 
44 

05' 4 5 6 7 

500 

5. 2 

5 .0 

4. 8 

SUPPLY VOLTAGE: AV cc (V) 

HD='' L ", 1.6M/2M=" L "1.,or=" L '', 
o /1,v-7 .A-:!J100mV,_, 
f = 125kHz, Rm,,, 3 = 15k,20k,30k0 

SUPPLY VOLTAGE: AVcc(V) 

Rwcso = 2.65k0 

HD="L" 
1----1----1---1---1-1.6M/2M =" L " 

SUPPLY VOLTAGE: AV,, (V) 

229 

F 
D 
D 

I 
1) 

I 
f'' 

7 
1 

" 7' 
:,... 
/ 



230 

~ w 
ex: 
ex: 
:::> 
0 

w 
t­o: 
3: 

w 
0 
<( 
f­
_J 

~ 
D 
_J 
0 
I 
(/) 
w 
ex: 
I 
f-

6 

4 

3 

2 

0 
_,,. 

l/Rw ( X 1 o-') 

vth+ 

vth-

-25 ,0 25 50 75 100 

AMBIENT TEMPERATURE: Ta (°C) 

naNm 

w 
0 

~ 
~ 
D 
_J 
0 
I 
(/) 
w ex: 
I 
f-

6 

4 

3 

2 

0 

BA6600K 

vth+-

vth-

Li~ 
-25 0 25 50 75 100 

AMBIENT TEMPERATURE: Ta (°C) 

Fig.13 ilN.'iltEE~:±l'iltEE LVS1 Mf.iJIHl)gJl 



BA6600K 

• iJlq~IE]~~/Test Circuit 

AVGG 

12V .,i 

+ 
AVGG l i 

330µH 

450 "/ 

,,,, ~"''' 

Fig.15 

F 
D 
D 

I 
IJ 
I 
F 
7 
-( 

" 7' 
/ 
7' 

RD Nm 231 



BA6600K 

• tbf'l:~lj.EI 

(1) I) - "'* 
7' 1 ;< ?ji!ijrnij(l)A. 'Y F=i 1JLo'J>6 (7)f~~!;J: 7" ') J7 / /l'~ 

71 l-1''71J'it;J:, -lt1 l''!illH: F711\f:tif-:J°t\,'*9(7) 

l', ~ 1-'J ·;1? ;i.;i.1 ·;17-tf~OMO~EH·"""F!f"t1,'*9• 

*~711-Wffl(7)"-~F=i1~9-~*-9i&:lE'.9.QZ.. 

ttfl''f!:*To 711- F71J\(7)1''717'~mt!;J:, 71 l­

~mtR1:.IEl~~J:ijmM~h*9~ m•. ~~~~J:ij 
'71-$~~:1E: ~ ht.:~mti =i :..- 1- i:i-JvT .Q z.. t tJ'"'l' 'f5 * 9 o 

71 H~~!;J:~$7 ') ·y 7"7 i:i ·y /l' I-? ;i,~1"t:1:~fl ~ 

h, 711- F71J\H~~G*To 1v-;t.'1'"711\t;J: 

~~h~•. ji!ij-lt1F~-(7)J7//l'~~~~~h*9• 

.I 1 ;<' (7) j!jlj i~ t )J.!Uf~ ~ @i (7) t.: lt.l 0) Q - /\ ;t. 7 1 Jv 9 

(LPF) i. -J td~~ (;J:, 1:::0 -? ~ t±:\ (7) t.: lt.l (7)tJ'&:'1~ 

(HPF) t, -It FJv~A.(7)~ ;<'f/?~51H 'f>t.: 6 9t.:lt.J 

(7);t.71;t.v1'Jv~~:lE'.@~~"tt±:l::IJ~h*T· LPF t 
HPF (7)Pif:lE:~!;J:, ~'HlBJ: IH~:lE'.9 .Q Z.. t til' 'f5 * 9 0 

LPF (7) t±:I ::IJ)~JfH: .:i: .=. 9 9 .Q Z.. tffl' 'f5 * 9 o fl'&:'1 ~ h 

t.:f~~i =i //\'v-9 t:.A;IJ t.,-tm? QA A 1 'YT/?!: 

EGf~~!:J:IJ F717-~h, ••1:J:IJ1v-;t.'~mti 

mil*- .Q z.. c: tJ'"'l' 'f!: * 9 o 

(3) ~iffl!* 

J: •J 'J - F7- 9 /\;i..;i. i¥J:1:. G * 9. 

(2) 711-* 

J\''7--'1i'rJ/-{z/;t.@~ (LVS) J:IJ)~~i~:±J9.Qt7 

11-lhf'F, 1 v-;t.'~f'Fi?'B~U~.!l::. G*9. 

Pin No. m-r~ ti (tg 

1 DIFFOO !J'&'1ffiiiht±l nm"f 

2 DIFF01 11&'3-ffiiiht±l nm::r-

3 LIS. H v'''°1v.A 71 .A, l::'--7*-11- 1-'"fll:::i:..-7:..--ij-IJ~m::r-

4 L/S. M i..-«11-;i, 71 ;i,~:rtt~'f:.::.9m"f, ""l .A~ :..-?Pi¥ L 

5 PREOO -;r1; 7' :..-:tiiiht±ln'f:.::.9m::r-

6 PRE01 -;/'I) J7 / /Jii1Ji:l:l1J'£:.::. 9 m"f 

7 AVCC 7':t-c:J-7*ililiilm"f (5V) 

8 AGND 7':t-c:J'1*?7/ Fm"f 

9 FIL. S1 71' Jv9 (LPF, HPF) Pi¥'.li::~~'.li::m"f 

10 FIL. S2 71 Jv9 (LPF, HPF) Pi¥'.lE~~'.lEm::r-, 1.6M Pi¥'1i!i.iE.Ell 

11 FIL. S3 71 Jv9 (LPF, HPF) Pi¥'.lE~~'.lEm"f, 2M Pi¥M.iE.Ell 

12 WTO SIDEO, 711--'.$1-~-*-91l~m::r-

13 RWOO SIDEO, 'J- F71 I-"-·;; Hl~m::r-

14 RW01 SIDEO, 'J- 1-'"71 I-"-·;; Hl~m::r-

15 RW10 SIDE1, IJ - 1-'"71 "/\, ';! Hl~Yili"f 

16 RW11 SIDE1, IJ - i-'"71 I-/\.';! F/J~Yi/j"f 

17 WT1 SIDE1, 711--9- ~ :r--91l~Yili"f 

18 EDOO SIDEO, 1 i..--;i,····~/-7Yili"f 

19 ED01 SIDEO, 1 v-;i,·~•~:..--7Yi/i"f, Wlftnt~x'lili.iE.Ell 

20 ED10 SIDE1, 1 v-.A'~•~:..--7Yi/i"f 

21 ED11 SIDE1, 1 v-.A'~•~:..--7Yi/i"f, Wlftll~AM.iE.Ell 

22 wcso 71 I- '<i•i~'.lE.EllllUitll~m::r-

23 WCS1 71 1-M.iE~·*'.lE.Elllibtll~Yi/i"f, 1.6M Pi¥ 

24 WCS2 71 1-'lili.iE'<i•*'.lE.Elllibtll~m-T-, 2MPi¥ 

25 LCC 711-••~*~~~mm::r-c3;:i.711-Anl 

26 HD >i'iii'Wlf/~Wlf, ~mm::r- (TTL A1J, LJ'-771·:;r100kQ P-UP) 

27 1.6M/2M ~Wlf~IRPi¥ 1.6M/2M ~IRYi!i"f (TTL .A.1J, 100kQ P-UP) 

28 IWRC2 71 I- Pi¥, ~;i~~U'rll!~'.li::Yi/i"t-
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Pin No. ~.:r:g ti At 
~t 

29 IWRC1 711--a#, l*l:$'~~1liil'~~JE:~-T 
-

30 WD 711--7-,A:tJ~-T(:/.:i.!~i--A:tJ, "fl.."5 Ttf~) I"'/ ::;'"(·tiJf'F) 

31 WG 7 1 H!J'"I 7 - 1-- ( :/ .:i. ! ·y 1-- A 1J, L 7''7'7-1-j"100kQ P-UP) 
-

32 EG 1v-;;l,'~OJ-7-1-- ( :/ .:i. ! ·;1 1--A:tJ, L 7'77-1-j"100kQ P-UP) 

33 S1 "-·;1 F • -!f1 H;1.JW!xi~-15- (:/.:i.! ·y 1--A:h, L 7'77- 17"100kQ P-UP) 

34 LVS1 i>t'll!:EE~ilia#, ::t-/:..-:::iv7,ili:tJ 
AVCC :tfm'.lE1i!:EEPJTl'"L"ili1:J (Typ.=3.9V) 

35 LVS2 i>t'i!EEE~ilia#, ::t-/:..-:::iv7,ili:tJ 
AVCC :tfm'.lE~EEPJTl'"L"ili:tJ (Typ.=3.SV) 

36 RDO IJ- ~-7-,ili:tJ, TTL"H"v-'X"Jv7'?7"1 -j", 3.7-7-1 Hl:l:tJil~:<t 

37 DGND 7::.;-,1v*~7;., ~-~.:r 

38 DVCC 7:/, Jv*~i!i!Yi!i-T (SV) 

39 COMPO :::i :..-1tv-' ili:ti.:r.:: 'm.:r 

40 FIL. C 1.6M/2M a#, 71 Jv,iJ!iil~JE=IRi~-15- (TTL A1l, 100kQ P-UP) 

41 PS Jt'7 - -t? - :7"~'.lf:m.:r (TTL A :ti, H 7'77-17100kQ P-UP) 

42 -- l*lruli>t'll!:EE~ili ( 71 Hlil~, 1 v-.7-'lli.l~~.!.I:.) lli.l~~(f LVS1 ll!J~O)l!Jf'F~.!.I:. 
TEST ~-T 

7-.7- 1--Wffl (7-.7- 1--a#O) GND ';::~·9), )j '/ji' OPEN l'·i~ffl 

43 CIO :::i:.--1tv-5':>HilA:tim.:r 

44 Cl1 :::i/Jtv-,~tiJA:tJ~-T 

• ~m...t(l)iUt 

(1) GND!!c~/\-:)1-/l:--:n'T 

7'7-a?"-7"7/ f'" AGND (8pin) 

7:/"9Jv?"7/ F DGND (37pin) 

(2) Vcc!!cf.fR1\?l-.:..-1:-::>c'Z 

7'7-r:J?* AVCC (?pin) 

7 V 9 Jv* DVCC (38pin) 

BA6600K 

!!cf~/\-:)1-/ l;J: AGND, DGND O)r .. il"~1.iii.¥:if~:t.Jy~ 

< ~ .Q J:? 1: l.,T < tc ~ c'o ;J: t~-tO)ft!JOHH-tltgB~O) 

GND 1:-::>c'Tt AGND, DGND l:MGT+~H.li:c'/\-:)l­

/51 ~[HJ L, C:: l., T < tc ~ c 'o 

~ Vee Yffil-T l;J: '1UB ./ 1 .:i;··(l)~- ~~It~ c \ J: ? ' +)1-1.ll: 

c'J\9-/51 ~[HJ L, C:: L,~ Vee Yffll"fO)-f / t:'-5f / .:i; It 

/\.A :::J / I: J: I) +)11~ < [., T < tc ~ c ' 0 
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BA6605K/BA6607K 

BA6605K 
BA6607K 

FOO Jf.I 1) - I''/ 71' 1-- IC 
Read/Write IC for FOO 

BA6605K/BA6607K t;J:, 7 i:l "J 1::0 - 71 A? F 71 ·j' 

(FDD) fflO)ICl.", 1)-f-:'!EI~~ (7"?-T1"i71Jt-:$ll*J 

iG), 71 t--m~. 1 v-A"@rnH: '7 /7 ·;17°{1:; Gt.::tJO) 

c·9 o 

The BA6605K/BA6607K are IC for floppy disk drives 
(FDD) integrating a read circuit (with an active filter 
built in), a write circuit and an erase circuit in one chip 
having the following features. 

·~-Bi: 
1) 5 V .!l!-fh11'1", fbf'!'lBl!fH;J: 4.4V-6.0Va 

2) J"i''7-iz-71:d:.QA:$1/J\1 • 'E- f':'O)ft~:IFi'iJlma 

A :$l //\1Hif)jljft~7J 4.5mW(Vcc=5V aif) 

3) ffb~-~t.J 

iJ - t-:'aif 170mW(Vcc=5V aif) 

71 1--Pif 120mW(Vcc=5V aif) 

fff l_,, IER=90mA Max, lwR=5mA, IER. lwR t;J:~ 

<a 
4) 7° 1) 7" //-jj'&?j-~ (HPF) t;J:l*JflBWi~l", LPF, il'& 

?t@~l*Jj)Go 

~F~~!l'&?t~CH~l ~. ntt~•ttl"Hif~•O)n 

LPF···4/XO)PJ~71 Jt-:$1, 1M/2M ':s~'""lffllJ~;t 

:If PI Ima 
il'&?t~ (HPF) ···1 ij,'.O)P]"~71 Jt-:$1 (LPF t:)ifb), 

1 M/2M ': s ~' "( W~ i :lfP]"fjgo 

5) v«JL-A71A"/J:i.\:if~ffll_,, 1it*O):$l1.b.t-:'..><1/ 

71 Jl-:$1:/l'~o 

6) 1) - t-:'7-:$1 J\'Jl-Al!it;J: 400ns fi!fl~o 

7) 711--~mW~~~W~i:IJ~·PJliEo 

• 9H11H~m1", 1M/2M 1:s~'l"W~i:1JfPJliEo 

• 1*!9}l!JO)W~ it (;tl*J9}l!JJ:l::l*l:flc·, 2-4 ~~':m~ 

• t1Jf,Ql~T- 2 ~T-1", W~i 1-- 7 ·;1 ?~tRo 

8) 711--IEl~~~iz~l--IEl~il*liilo ~h~J:ij~-F 

Hif:1:»6711--Pifl:W~itt.:aif, RWOO, ;H.: RW10:1J' 

6711--~)M:IJf)Mh.Qo 

g) 711--~~1v-Xaif~s~.Q~1FO)ffl~ii~~o 

10) ~)i:~/±fff"f~t±l@~O)l*Jjl,;::J: IJ, ~)1:31.t,_t:IJf 

IJ Hif~~~~/±ffffaif,;::s~ \""(, ?f'iEtJ~~JJ. f~~o 

• ~Ht~\t~~/Dimensions {Unit : mm) 

~ ~ 
+I +I 
Q 0 CJ),...: 

•Features 

1) Operated by a single 5 V power supply in an opera­
tion range of 4.4 V- 6.0 V. 

2) Power-saved standby mode is settable. 
Power consumption in standby 4.5mW (at Vcc=5 V) 

3) Low power consumption 
In reading 170mW (at Vcc=5 V) 
In writing 120mW (at Vcc=5 V) 
Note : IER=90 mA Max. and lwR=5 mA are not in­

cluded. 
4) Preamplifier-HPF differentiator is internally con­

nected with a builtin LPF differentiator. 
Time constants of the LPF and the HPF differ­
entiator can be set by external resistor. 
LPF ··· 4th order variable filter 
Selectable at 1 M/2M 
Differentiator (H PF) ... 1st order variable filter 
(linked with the LPF) 
Selectable at 1 M/2M 

5) The level slice system in use eliminates the time 
domain filter conventionally required. 

6) The width of read-data pulse is fixed at 400 ns. 
7) Write currect is selectable in multiple stages. 

( 1 )Selectable at 1 M/2M by external resistor 
(2)Selectable 2-4 modes between inner truck and 

outer truck by inner-outer ratio feature. 
Changeover track is selected by 2 control pin. 

8) The write circuit contains a reset circuit. Thus, writ­
ing current flows from the RWOO or RW10 when 
writing mode is selected from a reading state. 
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9) Changeover of the side in writing or erasing is dis­
abled. 

10) Thanks to a builtin detection circuit for undervolt­
age in the power supply, incorrect writing is dis­
abled upon building up or undervoltage of the pow­
er supply. 

• :7' D ·y ? 11" 17" ?-.51.l,./Block Diagram 

0.01µF 

• BA6607K(J:"PS" 

* BA6607K l;t "PS" 

BA6605K/BA6607K 

•m~ 
7 D ·y I:::"- 7 1 'A? F 51 :;f ( FDD) 

• Application 

Floppy disk drive (FDD) 

ERASE 
DRIVER 

WRITE 
DRIVER 
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• ~M:B:*~l!/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

DVCC +7 
li:~~EE 

AVCC +7 

IM'Fi.il/llBl!l Topr o-+7o 

1lilff:i.illllBlll! Tstg -55-+125 

7:J5'Jv=*A.1Jl!:E£ Vi -0.3-DVCC+0.3 

Rwm.:r~EE VRw +16 

LVSti:l:f.J~EE VLvs +16 

1 v-::t: F71 :7"~ilit leR 100 

rnm.:r~EE VER +16 

~'f@HI* pd 550* 

* Ta=25·ci:t.l:l'iil!!ll"t~t,11;.g.,;t 1·c ':-:J~ 5.5mW ~)JJ(.i;~o 

ff!i!!!lft'.9<:,;J:Tl&JO)J:? ':;/J IJ :l:T o illili:~**~~rn Ve t:;IJ :!:ttlvo 

~ 600 
s 
n_" 
. . 400 
z 
0 
i= 
<( 
Q_ 

~ 200 
w 
0 

Cl'. 
w 
:s: 
0 
Q_ 

0 

f---

~ 
~ 

~ 
~ 

' ' ' 0 25 50 75 100 125 

AMBIENT TEMPERATURE: Ta ("G) 

• :Kt~lllfF~{4/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. 

DVCC 4.4 5.0 
IM'Fli:iM!li:EElBl!l 

AVCC 4.4 5.0 

236 RD Nm 

BA6605K/BA6607K 

Unit 

v 
v 
·c 
·c 
v 
v 
v 

mA 

v 
mW 

Max. Unit 

6.0 v 
6.0 v 



BA6605K/BA6607K 

• !l~rr:J~tt/Electrical Characteristics (Unless othewise noted, Ta=25°C, DVCC=AVCC=SV) 

@ttr~)ift 

Parameter Symbol Min. Typ. Max. Unit Conditions 

ffl-ill!Pil'il!ltf~)jjt Ices - 0.9 1.4 mA 

1) - f'"PiJ'il!J'lf~)jjt lccR - 34 47 mA *1 

71' Hil'il!l'A'~llit lccw - 24 34 mA *2 

* 1 R1i1=6.2kQ (HD=L, lwRc1=H) 
*2 Rwcso=2.65kQ, IER=90mA Max. (lwR. Im IJ:~<) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

:A v ·:; :;, 3 Jv F1itf£ Vrn1 3.5 3.9 4.2 v t*Jlifl LVS, ~~$ LVS 

l:::A'j- I) :;,:;,i.~E£ VH1 50 - - mV t*Jlifl LVS, ~~liflLVS 

:±l:tJ L v-"·1i-~E£ Vol - - 0.40 v Vcc=2.5V, loL =0.5mA 

:±J:fJ I) -".J~)jjt loH - - 10 µA VH=12V 

Parameter Symbol Min. Typ. Max. Unit Conditions 

POWER· SAVE-READ TR1 - - 1 ms PSl:J:.Q 

READ-WRITE TR2 - - 4 µs WG l:d:: .Q 

TR3W - - 300 µs WG 1:J:.Q 
WRITE-READ 

TR3E - - 20 µs EG l:J:.Q 
-

SIDEO--SIDE1 TR4 - - 40 µs S1 l:J: .Q 

Parameter Symbol Min. Typ. Max. Unit Conditions 

i.tlb~EE:fU~~ Gvo 46.5 48.5 50.5 dB f=125kHz, V1N=2.5mVp_p(i.tti) * 1 

SIDE()+--+SIDE1 ? D :A I- - ? GcrLK 50 - - dB f=250kHz, V1N=100mVp_p(i.tti) * 1 

i.tlb.AMt:l'it R10 8 25 - kO 

.A :tJ :!tlUUit~EE: VN - 4.5 6.5 µ Vrms f=FULL * 1, *2 

.A:tJ:.-/?~llit ls1NK - 110 - µA 
-

0.5 - 8 mVp-p HD=H :!: t~ ti IWRC1 =L 
i.tlb.A:tJ~EE:ff~~ili V1N 

0.5 - 4 mVp_p HD=L fJ•-:> IWRC1=H 

1llm11~.JS-~$;.l:t CMRR 50 - - dB f=250kHz, V1N=100mVp_p 
L=330µ H * 1 

*1 Rfil=6.2k0(HD=L, lwRc1=H) 
*2 1=125kHz,V1N=1Vp.p ::J//q,,-:;r_A]J1Ji¥ 

Parameter Symbol Min. Typ. Max. Unit Conditions 

-15 - +15 % R=6.2kQ, f=410kHz, HD=L, IWRC1=H 
LPF/HPF ffil''.lE:~filJl Em --

-18 - +18 % R=6.2k0, f=460kHz, HD=L, IWRC1=L 

7' IJ y / 7'-LPF-it&~~fl~~ Gvoo 45.5 49.5 53.5 dB f=250kHz, V1N=2.5mVp_p (i.tti) 

lf&~:1:Jl::"-~/7lli~ to 100 - 550 kHz ~'.lE:~O) Typ.100:1: "t'.lE:f.'.i 
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Parameter Symbol Min. Typ. 

v''"Jl,7. 71 7.iigffiJt Et Ls -2 -

7.717.v"'""' VsL 26 36 

Parameter Symbol Min. Typ. 

RD /~Jv7.~ tRo 280 400 

RD HJv7.~tEE~#tt PStRo -3.0 +o.5 

:u: "!S J:. :1Jq J ~r .. i trLH - -

.ll: "!S ""F :/Jq J R;lr .. i trHL - -
1:::·-7~7" PS - -

t±I :tJ L v « Ml!:EE VOL - -
t±l:tJ H v«Ml!:EE VoH 2.7 -

Parameter Symbol Min. Typ. 

7 1 "ll!:iit~:lElBllll lwR 1.0 -
71 "'iltiitti!ill AClw -7.0 -

71 "tiit~ 7"1i h.lwR -1.0 -

71 I- tiit•lf-•EE~#tt PSlw -4.0 -1.0 

t±l:tJf.l.fatEE VsATRW - 1.1 

ILKRW1 - -
::t711<l 1J-7tiit 

ILKRW2 - -
71 t-7'-1!Jii1Jv~Jv7.!Mi two 70 -

7 -( "tiitf*i!$'j.f.!i]J:~ffill AClwrr ±10X(1-~'.iEft) 

*1 lwR=5mA, Rwsco=2.65kQ, lwRc1. lwRc21'!-1.t, fHi~lt:lf:MJ;to 

WCS1, WCS2 (;:J:i()'lifiiEl!iili!~~:I: f.J:~'o 

Max. 

+2 

45 

Max. 

520 

+4.0 

70 

40 

1.0 

0.5 

-

Max. 

15 

+7.0 

+1.0 

+2.0 

1.7 

20 

50 

-

* 2 lwR=12mA t:Elt:iE: l...tll;IJ11tEE~l''fn' ~ lwR b' 10.8mA t:t..: '.()11#0) RW YiiFfO)'!ifE 

Parameter Symbol Min. Typ. Max. 

-( v - 7.""ll!:ini~ll::lE~llll IER - - 90 

t±I :tJ~fOl!:EE VsATER - - 0.8 

t±l:tJ IJ-?•EE IQH - - 100 

Parameter Symbol Min . Typ. Max. 

.A.1.J~EE 1 H v-"'Jv VtH1 2.0 - -

.A.:tJ11l:EE 1 L v«Jv VtL1 - - 0.8 

.A.:tJtEE 1 1:::7.7 IJ ~A VH 0.15 - -

.A.1.Jtiit 1 H ltH1 - - 10 

.A.:tJ~iit 1 L ltL1 - - 120 

.A.:tJ•iit 2L ltL2 - - 200 

238 naNrn 

BA6605K/BA6607K 

Unit Conditions 

% f=250kHz, VtN=2.5Vp_p (;i!'ti) 

% 7. 717. v«Jv1iB/l::"-71iB 
VtN=2.5mVp_p (;i!'ti) 

Unit Conditions 

ns *1J:iE v «Jv 1.5V 

%/V 

ns 0.4V :/J' & 2.8V :n.'O)Jl:"!SJ:.:IJflJW .. i 

ns 2.8V :IJ> & 0.4V :I: (!O)Jl:"!S ""F :IJfl J w .. i 
% VtN=100mVp_p-3Vp_p 

v 
v 0.4V:/J' & 70ns.ll:"!SJ:.:1Jf? t~ v«Jv 

Unit Conditions 

mA HD m-T,:J: 7->:/ili.iEtiit~~t; 

% *1 

% Rwcso=2.65kO 

%/V Rwcso=2.65kO 

v *2 

µA '1F!R1Ril1J VRw=12V 

µA !R1RillJ VRw=12V 

ns 

% *3 

Unit Conditions 

mA 

v IER=90mA 

µA VoH=12V 

Unit Conditions 

v 
v 
v ~.:i.~·y 1-.A.:tJ 

µA VoH=DVcc 

µA wom-r-~1;iJ., VoL=0.4V 

µA WD m-T, VoL =0.4V 



7' IJ 7' / 7'-LPF-fl'&~~ 

RWXO 

RWX1 

[71 JL-5!Hif~tt] 

1M/~mll (2M) W:ll;t 

7 1 JL- 51 !lif~tt I;!: Rrn l'~~ 

(4"1() 

"iiJl!l 
LPF 

1Et [.,, aif~tt1;1:~mll : 1 M=2 : 1 £:~~ 

[ff&~~:±l1J t:"-:\'-/ ?~).IJltt~~~] 

1010 0.84+0.0261n Rrn 
fs=--X (HZ) 

An 250+Rtil 

A=1.27 (IWRC1=H) 

A=1.13 (IWRC1=L) 

PREO 

Fig.1 

(1"1() 

"iiJl!l 
HPF 

BA6605K/BA6607K 

DIFFOO 

DIFF01 

1E! [.,, ..t.~l;I: "HD=L" O)~.g.l' ~ IJ, "HD=H" 1;::.~51, 'TI;!: "HD=L" O)lliJO) 1/2 0)~).1Jlft£;::~~ 

60 

50 

40 

m 30 
~ 

20 

10 

0 

-10 

-20 

V' 1-1 

~ 

.kh 
v ~ 

~ 
\(B) 

(A) I\\ 

'\~ 
l1_ \ 

1 Ok 20k 50k 1 OOk 200k 500k 1 M 2M 5M 1 OM 

FREQUENCY (Hz) 

Fig.2 PRE IN-DIFF OUT ~tt 

4;?:: LPF+1 /1;."'. HPF 

(A) LPF 0~1.4 (3d8 IJ ·:;/JL-) 

LPF fs : HPF fs=0.76: 1 (~mil~~) 

(B) LPF Q=0.71 

LPF fs : HPF fs=1 : 1 (1M ~*~· ~mil~~~) 
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:A 71' :A v"-J~iJi:l.l\: 
("l"T·v:::>.?) 

BA6605K/BA6607K 

Fig.3 

RDNm 



COMP OUT __J 

l.S/M 

E IT,-T,I % 
,LS=-2;---· X100 ( o) 

Fig.4 (iEiltilll.A.:hl:-r:iE:aT9ol 

l//'(Jl.-.A71 -Al!U~Mfr.,i: l//'(Jl.- • -A71 .A(J)-;r.A:f-/? 

~~f, ~9§~~~~~~ffifh~~bttT~M~tt, 

~~~~o~(J)Mj(J)~MMf~f~~o 

1000r-----...,,,...,,..,.,..,~,.......,..=r-r-...,..,..., I= t=62.5kHzO)~~fil:+€!"9n (,¢.;:~1-+-
.... 

H.P.F ~'.Jt)ij i.8!!& (Hz) 

RDNIR 

BA6605K/BA6607K 

L 

F 
D 
D 

I 
IJ 
I 

"" 7 
-f 

" 7' 
/ 
/' 
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e1M 
e2M 

H 

L 

1M/2M 

1M 
WCS1=0N 

2M 
WCS1=0FF 

Rwcso. Rwcs1 -z;~'.lE:o 

Rwcso -z;~'.lE:o 

[ 7 -( "~ml~'.lE~] 

1.35X9.81 + (1.35-VsATWCS1)X9.81 
lwR = Rwcso Rwcs1 (A) 

VSATWCs1=0.07V Typ. (:J~l~URYl/H·(l)ljit;J: 0 -z;~tlf9 .Q) 

--
IWRC1 L L 

IWRC2 L H 

~:lE.lt 1 0.9 
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AVCO 

Rwcso 

wcso 

H H 

L H 

0.733 0.7 



• llUlttr:!MtidbM!/Electrical Characteristic Curves 

50 

J 
z 48 
<( 
0 

w 
0 

~ g 46 

...J 
<( 

~ 
w 
ffi 44 
IJ.. 
IJ.. 
i5 ~ 0 

r-- -· 
HD="L" 
IWRC1="L" 
A.1J =2.5mV,_, 

(iltl.i) 
1=125kHz 
R,11 =62k0 

- 25 0 25 50 75 100 125 

AM.BIENT TEMPERATURE : Ta ('C) 

Fig.6 7' IJ 7' ::.-/tJI:flJ~-JilillllliBll~tt 

~ 
3: 400 
w 
'.'.] 
::> 
Cl. 

~ 300 

0 
<( 
w 
0: 

~ w 
0: 
0: 
::> 
0 

~ 
0: 
;;:: 

;y 0 

52 

5.0 

4. 8 

y 

HD="L", IWRCl="H" 
:::i /;~t.--7 A-1l100mV,_, 
1=125kHz, R,11 =62k0 

__.. 

- 25 0 25 50 75 100 125 

AMBIENT TEMPERATURE : Ta ('C) 

Rwcso=2.65k0 
HO="L" 

-i---

-25" 0 25 50 75 1 00 

AMBIENT TEMPERATURE: Ta ('C)· 

Fig.10 71' t-t)ft-Jllll!liBJlH 
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BA6605K/BA6607K 

~ 
C!l 

~ 4 
0 
w 

8 

~ g 4 6 

...J 
<( 

~ 
w oc 
w 44 
IJ.. 

*-"-.,, 
IJ.. 
i5 

0 

"' 500 .s 
j! 

400 

300 

~ 

-
HD="L" 
IWRC1="L" 
A.1J =2.5mV,_, 

(HIJ) 
1=125kHz 
R,11=6.2k0 

4 5 6 

SUPPLY VOLTAGE: AVCO (V) 

HD="L", IWCl="H" 
:::i :,-1~t.--7 A.1l100mV,_, 
f=125kHz, R,11 =6.2k0 

4 5 6 

SUPPLY VOLTAGE: DVCC (V) 

Rwcoso=2.65k.(l 
HD="L" 

7 

"'"'1--
~ 5.01f---t----J-==""-1.~--~+t---+--+-----< 

0: 
0: 
::> 
0 
w 
..... 4,81---+--+--+--+--+--+--< 
a: 
;;:: 

SUPPLY VOLTAGE: AVCO (V) 
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15 

< 
§. 
a: 
~ 10 .. 
f-z, 
w 
0:: 
0:: 
:::l 
(.) 

w 
f-a: 
$: 

0 
0 0.5 1.0 1.5 

l/Rw (X10-3) 
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~ 5~-- ---e~---le---J---+----J 
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_J 
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• il!JJ~li!H!&li!l/Test Circuit 

AVCC 

26 

• lllfl:mt!J:I 
(1) IJ- f"* 

71 .A?O)jilijim"0)"-·;1 l'::i1 Jv/J>SO)i~~t.i, -:/'J7'':/'f 

~~~~nk~. jilij~11"~~0)r/-:l~~~~~~n• 

"to 
/ 1 .A' 0) l!llJ ~ t j.Jt ff~ ~ fllli 0) t.: .lb 0) Cl - /'\' .A 7 1 Jv 51 

(LPF) I~"? t.:1~~ ti, r:·-? ~ t:l:I 0) t.: .lb O)ft~Hi 

(HPF) t~ l"Jv~/\.0)'1' .A:\'-/7~~1 tt.: S9t.:dJO) 

.A 71 .A v .f'(JvB~IEI~"- t t±l 1J ~ ti;!: 9 o LPF t HPF 

0)-~~~. ~$J:~B~99~cW~8:1:9oL~O) 

t±l1J~m1~=,99~tW~8:1:9oft9~tikm~1 

::I / I~ v - ": .i\. }J ~, it' Cl ? Cl .A .A 1 ·y 7 / 71: J: I) 

•J-1"7'-'/~Jv.AfM~~:l:9o 

BA6605K/BA6607K 

AVCC 

AVCC 

15 

12V J;. 

330µH 

+ 0 

AVCC J ~ 
~II~ 

Fig.14 

330µH 

(2) 711-* 

71t-1"71 J~~. ~11"'11H: 1"711~f:t~f"?Tl.':1:90) 

~. "'1- •J? .A.A1 ·;17-'lf~ < i%fa~EETl'tf-C1.':1:9 o 

:l:t.:71 t-Wffl0)"-·;1 l"::i1 Jv9- ~ ;/!.-9 IB~99~ 

C'/f~8:J:9 0 711- 1"711~0) f"71'1~•t.t, 711-

~-~~IEJ~l:J: IJi:j!;~~ ti ;1:9/J~, Wf}t, r:J9j.f,!ijl:J: IJ 

~$B~~tik~•f::i/t-CJ-~99~tW~8:1:9o 

71 H~~t.t, r:J$7 •J ·y -:/7 CJ ·y -:/~I- 7 Jvibf'Ft:~:ll 
~ti71I-1"71J~HUb~:l:9o 1v-.A'l"71Jq,t 

EGi~~t:J:IJ 1"71':7'~ti:l:9o 

(3) ~iliii* 
/'\''7-1frJ /-tz / .AIEJ~ (LVS) J: IJ~~f~t:l:l9 9 t, 
71 t- Df'F, 1 v- .A'IJJ{'F I :JB~t:~!I:. ~:I: 9 o 
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BA6605K/BA6607K 

Pin No. ilili'f ~ II lie 

1 DIFFOO fl'&1Himlbl:ll1Jilili'f 

2 DIFF01 fl'&1tff~lbl:ll 1Jilili'f 

3 L/S.H v«'Jv.A 71 .A, l::"-'J;J<-Jv Fffl:::i:..-7:..-'!J"tt~ilili'f 

4 L/S.M v«'Jv • .A71.A~Ji:i3l'E=::llilili'f, x .A:\'/?P\¥ L 

5 PREO "'j'IJ 7//l:ll1J'f=:$1ii/i'f 

6 AVCC 77-c:J?*~~iili'f (5V) 

7 AGND 77c:J7*77/ l''ilili'f 

8 FILS 71 Jv9 (LPF, HPF) P\¥'.JE:ft~:if:ilifii'f 

9 WTO SIDEO, 71 t-9-~*--9tl~ilili'T 

10 RWOO SIDEO, IJ- F71 t-"·;i Fl'l~ililiT 

11 RW01 SIDEO, IJ - F71 "" '/ Fl'l~ililiT 

12 RW10 SIDE1, IJ- F71 t-"·;i Fl'l~ililiT 

13 RW11 SIDE1, IJ- F71 ""'/ Fl'ltil'Cilili'f 

14 WTI SIDE1, 71 t-9-~*--9tl~iliii'T 

15 EDO SIDEO, 1 v - .A'illllt:,,. :..- 'J iliii'Ttltil'Ciliii'T 

16 ED1 SIDE1, 1 v- .A''l[)Jit:,,. :..- 'J iliii'Ttl~iliii'T 

17 wcso 71 t-'l!tlllt~:IE:fflt!.Ui'i.l'ltil'Cilili'f 

18 WCS1 71 HiliiE'lltlllt~:if:,EIH!.Ui'i.tl~ilili'f, 1 M Pt¥ 

19 HD iim"WJl/~WJl~:tRilili'f (TIL A.1J, L 7'771:f100k0 P-UP) 

20 IWRC2 71 t-P\¥, l*J9i-~fi'Llll~:JE:ilili'f 
--

21 IWRC1 71 1-P\¥, pg9}~fi'L1lil~:iE:ilili'f 

22 WG 71 HilfRJ'f- t- C:--.i~ ·;i t-A.1J, L 7'771 7100kQ P-UP) 

23 EG 1v-Xr-FRT'f-t- (:,,.i~·;i t-A.1J, L7'771:1100k0 P-UP) 

24 S1 "7F•'!J"1FW~lm~c:--.i~71-A1J, L7'771:1100k0 P-UP) 

25 LVS ~'llt~~l:llP\¥, ~--:r:..-:::iv'J91:1l1J 
AVCC :llm:if:~~J,~f'fl' "L" l:ll1J 

26 WD 71 t-7-::l!A1Jilifii'f, :iL'Sl':lf~JI•;i:/l'IJJf'F (:_,.i~ '/ l-A1J, 100k0 P-UP) 

27 RDO 1J - F7-::1! l:ll1J, TTL"H" '-'"''Jv7'J 71 ·f 

28 DGND 7':/9Jv*77/ Filili'f 

29 DVCC 7':/9Jv*~~ili/,i'T (5V) 

30 PS* H'7--l!-:7'~'.l1::~1" (TTL}.,:f), L 7"'77--( '1100kQ P-IJP) 

31 CIO :::J/Hv-:$1~jb).,1Jilifii'f 

32 Cl1 :::i:..-1tv-::ll~IJJA.1Jiliii'T 

* BA6607K l.t "PS" ( H 7'? 7 1 7) 
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• fl.IJIJ:.O))i• 

( 1) GND i!!ic;$1\9 - / ':-:::>L' T 

AGND (?pin) 

7"'./'9Jv?7/ I" DGND (28pin) 

i!!icf$J\9- / 'j: AGND, DGND O)r .. ,l"~1:il~t.f~:1:J1''tJ 
< tJ .Q J: ? ';: t_, T < tC. ~ L 'o * tc. -t O)fil!0)9H<t Lt l'.lB6'110) 
GND ,;:-:::> L' T t AGND, DGND,:M !_, T+~H~L'I\ 

9 - / 5 I~ IEJ I_, C I_, T ( fC. ~ L ' 0 

J77D?* 

7':.i'9J'v* 

BA6605K/BA6607K 

AVCC (6pin) 

DVCC (29pin) 

~ VeeYiffi-T-,HHlB/ 1 :;(O)~~IHIStLt iJL'd::?' +SH~ 

L\/\9-/51 ~IEI t_, t t_,~ Vee Yiffi-T-0)1 / l::"-)f /A 'j: 

/\.A ::J / t: J: ~) +?t1tt ( t_, l ( tC. ~ L 'o 
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BU9500K 

BU9500K FDD Jf!I :::::t / t- CJ - 7 
FDD Controller 

BU9500Kt.t, 5V.l!l!-~i.lil\l'j}jf'fiiJ!jgfJ: FDD,Efl ::J / I- 0-

71Cl'9 o 

31 / 7-, 3.51 / 7-, 5.251 / 7-, 81 / 7- 9 r.;: T IJ) 7 

0 "J 1::0 
- 7' 1 .A 7 t:X<]-/it [., ;!: 9 o 

The BU9500K is a 5V single power supply FDD control­
ler. 

-~~ 
1) 70 ·:; 1::0 -71.A7 ,Efl1Cl'17- ·:; 7,;:;;i;7 ·:; 7-'E-? :i 

/I- 0-Jf.,, .Al::°/ i<Jv-'E-? ON/OFF:i /I- 0-Jv, 

:Jlt~~J:t.:i /I- O-Jf.,, "-·:; t'O- l'::J/ 1--0-Jv, LED 

::J/ 1--0-Jv, ~7'CJ:t.:±J[.,::J/ l--0-Jv,Efll])OV":;?@ 

R~il*Jlt t., n '.Qo 

2) 5V.l!i!-j}jf');"il}ljgl'+20%-10%1J)~J±~j}jt:X<]- [., Tj}j 

f');"il}ljgl' iii>{> 0 

~&~IJ).A777'-'E-'.>llJ)~jji~$iW~~.Q~tW"ilJ 

ljgl'&, {> (2;j>i:JJIDJJ"&i, 1-2;j>i:Jjij}JJ"&i~)0 

4) .A7 ·:; 7-'E-'.>llJ)J'e'J-::J/ 1--i:::J-Jv:±J:hi t-:J 0 

5) l--7·:;77J'//?il*Jlt[.,, -~~J:t.~)Mt[.,('j: 

71 Jv'.>llJ)W~~ffll])f~-%i:±J:1J9.Qo 

6) H'"")-:;f /~':: IJ :\'- "\' IJ ·:iv- I- f "ilJilH: 9 {> 0 

n1v-X11Ai~~~~?TW~~"ill"•t9.Qo 

8) "-·:; t'O- l'l~j}jl])J'e'J--tz-·:1'@!mi'l'f9.Qo 

9) 1 /.:I.- .A LEDIJ)&~#.1.:tT-'E- I' i t-:J 0 

10) 7- i' ·:; :\'-/ -~i'~i\',::.:i:- 9 i @~9 Q 0 

11 ) T 1 .A 7 7- I / :;·~11g i t '".J 0 

12) v-T 1'.>!1 ~ >71:fiXm~i t-::io 

• JIBt 
70 ·:; l:::"-71 .A? 1''717' 

• ~m-t~~/Dimension (Unit mm) 

20±0. 3 

I llo.4 19 

I ~ P~11 
~· is±o.3 ., 

;fi?.,g{inonnDDDDDDDDDDDD~ 
N • 

0 

•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 
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• ~Ml&::*::~#t/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

ti.!f.tl± Voo 7.0 v 

f-f:g:m~ pd 500 * mW 

IM'l'~JttBllII Topr -25-75 ·c 
f¥fl:~JttBllII Tstg -55-125 ·c 
.A:h~'ftl± V1N Vss-0.5 - Voo +o.5 v 

• :tl~l/Jfl:l~d4 /Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Voo 5.0 v 

• ~~iJt-J~tt/Electrical Characteristics (Ta=25°C, Voo=5.0V) 

Parameter Symbol Min. 

1 :rr ·:; 'J 7-. ~ 1 ~ :.,, ?'l'Bllll 1 Tl 9.0 

1 /'r ·:; 'J 7-. ~ 1 ~ >7mllll 2 T2 3.0 

~WiH''.:i-71 .It AcLK 30 

~W~iBitt ICLK 0.981 

~'T7'1v1 To1 0 

1\1 v1'1t.-.A:ht1±1 V11H 2.0 

i:i - v A;')t,.).. :h ti± 1 V11L -

I\ 1 v A;')[,).. :h t1±2 V12H 2.75 

i:i - [.,-A;')t,.).. :ht1±2 V 12L -
"1 v-"JL-.A:h'1!tl±3 v-r+ 3.0 

i:i - v1'Jt-.A:htEE3 Vr 1.2 

t: .A 7 1J ~ 7-. tEE V3 0.8 

DLSl:l:l]JONifl:EE VoN 0 

DLSl±l 1J IJ - 'J tl* IL -
1\1 v1'ivl±l:ht1* loH -0.5 

i:i- v-"JL-l±l:htl* IQL 1.6 

)l:'tfftl* 1 1001 -

ilHttl* 2 1002 -

*1 v00=4.5-6.0V, i.ll.lf~il'ttl:-:>~'<li;i1;iJlg7'-:$"!°~1i'9~. 

*2 J.tJ71'/<J)7'1 v1'<J)Pi\'r.i<J)t!f:•Ji!&U~7·Y'I' 
R01-RDO, WD10-WDOO 

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, Voo=5V1'<J)i!70·:;?~1!iiJi!ili&'.i:ll.f=3.0MHz-5.0MHz 
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BU9500K 

Unit Conditions Test Circuit 

llS C=0.01 llF, FR=1.0kQ *1 Fig.1 

ms C=0.1 llF, 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)..]J 

v Fig.5 

v 
:::J/Hv-~)..]J 

Fig.6 

v Fig.6 

v Fig.7 

v './ .1 ~ •:; !- !- IJ 'jj')..}J 
Fig.7 

V3 =Vi-f--VT-
v Fig.7 

v ION =5mA Fig.8 

µA Voo =6V, Vo=6V Fig.9 

mA VoH=3.5V Fig.10 

mA VoL =0.4V Fig.11 

mA ~ti&Pi\' NO LOAD *1 Fig.12 

mA ~ti&Pi\' READP;\' *1 Fig.13 



Ylli-T Ylli-T-ii 1/0 .A.t±l:t.Jlf~j.\'. 
/Ji., 7' "J / 

ii.\% ltltit 

Ylli-T Ylli-T-ii ii.\% 

1 POR I TTLv"(J'v 1MQ 33 MON 

2 N.C. - - - 34 OCR 

3 DRV1 I TTLv"(J'v 1MQ 35 DS 

4 DRVO I TTLv"(J'v 1MQ 36 PCS 

5 1kHz 0 TTLv-"'Jv I!!\ 37 HLD 

6 PUP 0 TTLv-"'J'v I!!\ 38 INU 

7 PH1A 0 TTLv-"'Jv I!!\ 39 EJT 

8 PH18 0 TTLv-"'lv I!!\ 40 TSO 

9 PH2A 0 TTLv-"'Jv I!!\ 41 D2S 

10 PH2B 0 TTLv-"'Jv I!!\ 42 GND 

11 TKO I :::J/Hv-~ I!!\ 43 N.C. 

12 TKLO 0 TTLv"(JL- I!!\ 44 N.C. 

13 IDYR I 7'f-D?'7/;_,3 ·:;I'- I!!\ 45 Voo 

14 IPD I Yi:::·:; t- 1MQ 46 ROI 

15 CSL 0 TTLv-"'Jv I!!\ 47 RESET 

16 CIN I Yi-".·:; t- I!!\ 48 S10 

17 WPD I ;.,i::: ·:; t- I!!\ 49 soo 
18 DLS 0 :t-// i-:·1--1 /Tr I!!\ 50 ERS 

19 MS 0 TTL v"(J'v I!!\ 51 WDOO 

20 OSCO 0 ~:llNfi I!!\ 52 WD10 

21 OSCI I ~:llNfi I!!\ 53 GTX 

22 DC 0 TTLv"(J'v I!!\ 54 PCO 

23 ROY 0 TTLv-"'J'v I!!\ 55 TEST 

24 RDO 0 TTLv-"'J'v I!!\ 56 HON 

25 WP 0 TTLv-"'J'v I!!\ 57 HDL 

26 TKO 0 TTLv-"'J'v I!!\ 58 IUOP1 

27 IP 0 TTLv"(J'v I!!\ 59 IUOPO 

28 S1 I I TTLv"(J'v 1MQ 60 DCR2 

29 WGI I TTLv-"'Jv 1MQ 61 MDL 

30 WDI I TTLv-"'J'v 1MQ 62 MCIN 

31 STEP I TTLv-"'Jv 1MQ 63 CM 

32 DIRI I TTLv/'(Jv 1MQ 64 PSC 

• ill~~IElii~/Test Circuit 
Voo 

]'l ~ lt;J g B 16' 
l_f fPD 

I I-~> ::; 

a: 

IP IOYR 0. lµF 

8 5j I~ I~~ "' 0 0 

5. lkO 

D 
CSA 4. OOMG :;i:; 20pF 

Fig. 1(a) 1/7'·:;7A:$'1 ~ / 7'Uil¥J;~1J:JE@lm 

RD Nm 

1/0 

I 

I 

I 

I 

I 

I 

I 

I 

I 

-

-

-

-

I 

I 

0 

0 

0 

0 

0 

0 

I 

0 

0 

I 

I 

I 

I 

I 

I 

I 
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.A.t±l:t.Jjf~j.\'. 
/Jv7'·,/ 
jftj;t 

TTLv"(JL- 1MQ 

TTLv/'(Jv 1MQ 

TTLv-"'Jv 1MQ 

TTLv-"'Jv 1MQ 

Yi:::·:; t- I!!\ 

TTLv-"'Jv 1MQ 

TTLv«Jv 1MQ 

TTLv«Jv 1MQ 

TTLv-"'Jv 1MQ 

- -

- -

- -

- -

TTLv-"'Jv 1MQ 

Yi:::·:; t- I!!\ 

TTLv«Jt.- I!!\ 

TTLv«Jv I!!\ 

TTL v"(J'v I!!\ 

TTLv"(J'v I!!\ 

TTLv-"'Jv I!!\ 

TTLv-"'Jv I!!\ 

TTLv-"'Jt, I!!\ 

TTLv-"'Jv 1MQ 

TTLv-"'Jv I!!\ 

TTLv-"'Jv I!!\ 

TTLv-"'Jv 1MQ 

TTL v"(JL- 1MQ 

TTLv-"'JI.- 1MQ 

TTL v«Jv 1MQ 

TTL v/'(Jv 1MQ 

TTLv-"'Jv 1MQ 

TTLv«Jv 1MQ 

Fig.1(b) 71~/'7-T-v-~ 
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Yoo 

:0 0 Ir o z 
I~ l_J "" W D i5 Ir "'> w 

a: 
0. lµF 

8 D It/) 
I kHz 

0 
"' If) z w 
0 0 Cl r 

Yoo 

8 0 0 

"' "' z 
0 0 0 

5. lkfl 

0 20pF 

l.4Y--l------lc----+------I----
ADl---~1 

,, 

ADQ----~· 

~ ,, 
T01= I t1-ts I, I t2-ti I 

--J----+-----l-----l--1.4Y 
wD1 ___ _, 

t, 

wo~o----~' 

'· 
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ACLK=TH:HTL XIOO [%) 

TESTJilFflfLO)~ftlKHzli/iii'-tJ' 6 WJiHNli(t7D ·y? 
O)f.!J)IJi:i:) l:l'i'I L.:f.!liiJi:\:O)?D y ?b't±l:/:J;'< h{>o 

l
oolrozlo 
i~~~o~ 

a: 

Yoo 

O, lµF Jl ADI ADO 0.1µF 

naNrn 

lz o 
0 z !(f) 
:2p·10 

5. lkQ 

Fig.4 (a) READ DATA ~H-7'·1 v1')~1J;;E'.[8]1l& 

WDI 

Voo 

WD~O r,, 
~ ~ 1"16 ~1"' o o S:::2oo 

~- 1~ ~I l l~l ------li 
GSA4. OOgG 20pF 

l 
Fig.4 (c) WR IT E DAT A ~Ff-7 1 v 1' j~JJ:lE@im 

---2.ov 

--0.BY 

Yoo=5V(' .HaO)A:iJ v-"'Jl-O)j~~('·iJJj'F7 A ~ H'TC' iE 
L,<iJJiH"{>;:l:o 

m Fig.4 (a) 1:t>e 1 c, ROI O)v-"'Jo~J::oal:Ojt:;E:!, 

ROD b'iEI, < t±l:l:J ;'<ti.{>;: l:o 

Fig.5 A.:t.Jfil~ 



0 
g 
0 

RESET 

STEP TKD 
0 g 
0 

lo 8 ~lo I!> 0 ~ 

~ 
0 

Fig.6 (a) A :t.J"lll:l±L iP.U:lE:191~tl 

10 0 0210 
_J :il 0 6 a.. 
I t- > 5:: 

lkHz 

Fig.7 (a) .A:tJ~f:E3 i~U:li::[E]~t\11il 

Voo 

1>-10 0 0 2 

I~ uJ ...J "" ~6 O. lµF t3 I I-

0: 

DLS 

i3 
"' 1~ §11"' VoN 

0 - "'0 

5.1kl1 

0 
CSA4.00MGl20pF 

Fig.8 DLSl:ll:fJON11!f:Eil!IJ:li::[E]Jltr 

0 
0 
> 

0 
2 

"' 

Voo 

loH 

OUTPUT 

VoH 

Voo 

O.lµF 

ION 

BU9500K 

RESET 

STEP UlJlJ1JlJ1IlfITTlJlf 

TKD==-~-V1~------l--J---.-1· -- ::::: 
TK; 

RDNrn 

Fig.6 (b) .Ai:±l/Jil1J 

.-1-----,----------4.0V 

Fig.7 (b) .Atl:l:tJl1ll 

w..J~ooa.. \
.._ ICl o o z lo 
t3:r:t-> !: 
0: 

o I"' i§ 0 

0 
0 
> 

Voo 

0 
2 

"' 

Voo 

l O.lµF 

DLSl----1-_,.,..,.___, A 
10kl1 

IOL 

Vo 
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Yoo 

IMO 

~----1IDYR 

W_J~DQO... 
I

r- lo o o z lo 
~:r:1-> ~ 
a: 

~ 
0 

0 
z 

"' 

Fig.12 ilHf~ilitl i~IJ'.lE@all 

• lbf'l=filtl!IJ 
(1) SPINDLE MOTOR (Table1, Fig.14~~) 

71A?fr-17~~/~•@&~ttQ-l:-9T9. 

~~ft 

Voo 

A 

O.lµF 

1) 1~'7- f!.- -j"~)f;: th,:, GIN C: MON O)ANDc .. -'E - 9 

IEl&t.fiilll~T9. 

2) -'E- 9 ::it- /f~~ (MON) ,;1:, OS TLATCH9 Q.: C: ff 

RJll~T9. 

3) :tJ f!. ·y 1-- 1 / ~~~. *1300ms-r - 9 i @•i ~ tt, 

7-17~~/~~Uf!./9~/~~~i~l/Q.:C:W 

RJl!~T9. 

4) -r-90)Jlli~Pi\', ~:k~5Mtl511UtQf.::lh, *1300ms 

~. A~~7-'E-90)~~fWQ.:C:WiiJftT9. 

* 7 i7 ·y ~ / "/ ... 71 A? HfT'.li::O)fRji'"- f!. ·y 1-- 9 Q.: 

c: 0 

* IJ ~,., IJ :7' v- 1-- ••• IJA 1-- 7' c: il'il t;~~T. ~)m!ON 
Pi\'"- ·y f'' f:il. ii' i I-- 7 ·y ? 00 ': ~ - ? ~, PDC 0) 1--

7 -f .A 7 ~tl.J~~HJiO)~~ 

BU9500K 

Yoo 

IMO 

~----ilDYR 

L,,, 

Pin Name 

MON 

MS 

MDL 

MCIN 

PSC 

0 

8 ~ 
0 

..,_ 
lz o > o 
0 z ["' a: (/) 
~ooon. 

5. lkO 

Fig.13 il\JJf'lll:)lit2 illlJ'.lE@ttll 

1/0 Function 

I MOTOR ON ti~ 

0 "H"ZMOTOR@tiiff"l 

MON~ DSZLATCH9 .Q~~"L" 

CIN t MON<T.>ANDZ'E-5 ~@ti~ 

-tt.Q~~"L" 

f--t' ·;i't-/?fli\',:::'E-9 ~300msec 

rai@ti ~ -tt .Q~~"L" 

H'7-iz·;i t--H':i'?t~"H"'E-5.ilil 

11.illil'raicf:><T.>-" ·:i Ft:l - F~.ll-. 

Table 1 

RESET-.~~~~~~~~~~~~~~...-­

CIN 

STEP 
DS 
MON 

MCIN 
CM 
MDL 
PUP 

POD 
MS 

Fig.14 

AC 'f:-5'-r-1/5'"7 ~ 3 /'E-5'-:::f.L.. • -"!v ~ 

L~...,, 7 t:17".A'f:-5'---::J"L.. -"!v ~ 
DC 'f:-5'17 .. 7 ~1-t~ 'f:-5'r· Jv ~ /J":a:i-::J'L.. -"Jv ~ 

L:t.J 7° r /-"Jv r 
5'" 1 i..-- 7 r ·/J" it 

77'..- L-A'E-JrlV f:l><t-o!L. •-"IV f 

5'" -1 i..-- 7 r1 7 ~ ~ ,., Jv • =¥,., ·y 7° 

L 7 ::; r Jv • .:¥.,., ·y 7° 
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(2) DISK CHANGE/ (INDEX) (Table 2, Fig.15~ft{0 

71 A? i! ·;1 t-P;g: §fi -=£:- 9 ONf~~~ I :±1 L, f.: IJ, 

71A?i!!lfil~:±l1.,~5'l?O)A9-~~l~~.Q~~ 

O)'bO)T!9o ii~(;!:, 1/7'·;1?A;J-;-JL-l~:±l Vi91i, 

3.51/7~-r!1 :,..7 ·:1? A;J-;-Jt.-O)Jd:~'BO)(;I:, -=£:-9 

J: IJ Z.0)1~~ I :±l 1., * 9 0 

~il~ 

1) DS(!DCIRESET9.QZ. t1iRJijgZ:9 0 

2) CINO)~J!(;I:, y A? (!ij_mu .Q;:: t 1.fRiliEZ:9 0 

3) CINI F7"71A9 ·;rt Vt1ifffl9 .Q~ft. i! /-tfO) 

~!!_(;t:, r,l'J t; 6 ;ft H'{> t ~';:"H"t ld:{>J:? ';:~'.lE 

I.,, DCR(;:(j:°)A71'D·;1?l.A.na:9o 

4)CSLl;t:, :hi!·;1 ~i!/A0)91~/?l~~;l:9o 

80msecO)Pci]!lJl (!200 µsrai-tt // IJ /?AUTO LOAD 

Pi¥(;t:3msecO)Pcijl!Jj(!200 µsrai-tt // 'J /? 

* F7"71 A9 j". .. 71 A? Ii!'/ ~ vr 1'71M [;.Q 

;:_ C ';:J: IJ1~~1:±19 0 

(DISK CHANGE) /INDEX (Table3, Fig.16~00) 

~il~ 

1) IP:±l :tJ 91~/?11, ~~9'iJl;:~r.Jfl9.Q;::t1iiiJiiE 

T!To 
2) 1/7'·;1?AHJ1'Aljli(;I:, 3.4-3.6ms(!9 0 

(3) HEAD LOAD/(AUTO LOAD) (Table4, Fig.17, 18~~~) 

FDD(;I:, 7' 1 A? t" ·;1 FI 10-20gO)l±::tJ T!tiM I.,, 

READ/WRITElbf'F I fi" ~' ;!: 9 o ;:: 0) f.: ~ 7 1 A?~ 7.f 

"'/ F0)51,f$1fr,,im1;: 7d: IJ * 9 0 READ/WRITEihf'FPilrai 

~~~. 71A?C"-'l1"1~9~~0)~ml"-'ll"D­

l''~t~t~'~' ;1:9 0 

f. -:fJ-,;:J: "? Z (;!:, At::"/ FJL--=f:-90)0N/OFF-r!~ 

J! iJH'9 'bO)'bdi> IJ ;1:9 o 

~il~ 

1) DRVO, DRV10)tl]ft~ (;:J: IJ, IW5191 /3((;1:/-

-Y~91 /0)V~/1F~ihYZ:~;l;9o 

2) " ·;1 I'" D - F O)ffRJ~1~ 

a)7 i"' ·:1 "\'- / ?Pi¥0)Ji.O)-=f:- 9 l!!lfiJ..:.t~O)-=f:- 9 l!!lfiPil 

1;: :n i! ·:1 ~ 1J"1lUi ~ n -r ~' .Q ~ft o 

b)7 i"' '/ """/ ?PiJO)Ji.0)-=£:- 9 IQlfiJ,:j~O)-=f:- 9 l!!lfinil 

(! 1 /7 '/? AHlvA ;I)>' 2 ~.A.t.J ~ ;ftf.:~fto 

3) "-'/FD- FPi¥rai11, 33-36msT:9o 

4) RESETi:p !;!:, HEAD LOADV ~ / 1 FI t'f'7 -7" ·;1 

/~.Jl:.0)1~~;1)>'(! * 9 0 

BU9500K 

Pin Name 1/0 Function 

DC :h-tz ·;1 1- :1.f:l,&t.J>tl,.Q I:: "H" 1::: t.i: IJ1JiHi¥ 
99 

CIN 

DCR 

DCR2 

CSL 

"JJ -tz ·;1 I- 1 :..-1~~ 
DCf~~C7) 1J -tz ·;1 1-A.:t.J /\ 1 v.I'\ 
J[,I ·;1 ~ I- IJ jj 

ocm~C7)Viz71-A.:t.J C-v« 

}[,I-') jf 

0 71 fi.?~:±lffl-tz/"iJ"Ul!ib991~~ 

Table 2 

RESET 

GIN 

DOR 

DOR2 

DO 

CSL 111111111111111111111111 

Fig.15 

Pin Name 1/0 Function 

IPD 1 /'j'·y -7 fi.-tz /"i;J":IJ> ;:,Cl)HJvfi.J.,.;'J 
c-t..-«Jt-I ·:; ~ i- •J ti 

IDYR I IP:±l :fJ 'il 1 ~ / 7~~ffl CRtlM!9i/iT-

IP 0 1 /'T·y -7 .7.HJl-.7.:±l;'Jf~~ 

Table 3 

RESET 

IP 

Fig.16 

Pin Name 1/0 Function 

HLS A.·;11'"~7'1.7.?ifiit:fl!ll,"?lt.Q:I.;% 
"L" 

HDN 0 imsl'il17': H'7-7";17'~"H" 
C-'ilV'il17':~71'"§~/~"W 

HDL 0 imsl'il17': 1~'7-7'";1/~"H" 
C-',z 1J',z17': ~·y 1'"7"·;17'P;f"H" 

Table 4 
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RESET 

MON 

DS 

IPD 

HLD 

HDN 

HDL 

MS 

RDY 

Fig.17 ~51717° 

(HEAD LOAD)/ AUTO LOAD (Table5, Fig.19w~m 

~;\'~ 

1) HLD!/''H"O) (: ~, CIN!f"H"': :lj: 9 :!: l'§fi I.,:!: 9 o 

2)CIN, HLD!f7'771 "7'1', CM!fA.tJ ~ tL9 C:, 

HLD!J"OFF(: :lj: 0 ;!: l'§fi I.,;!: 9 o 

RESET 

CIN 
WGI 
DS 
EJT 
CM 
HLD 
HDL 
HDM 
PCO 
MS 

ERS 

WD10 

Fig.19 DC 'E-7 :::i / ~ D-JL.-

(4) INUSE LED (Table6, 7, Fig.20, 21, 22, 23wmn 

:,, ;z. 7 L ':tt*'l'i: ~ tL tdl~il'O)FDDO)? "5ffl.1£fseffl ~ tL 

Tl' 9 FDD f ~9tO)1'9 0 ~:$:~'ii': ,;J:, Z. 0) LED,¢.i.:tJ 

i:j:l '.t 7 1 .A 7 0)~11£ l.t c· ~ ;!: tt /i,o 

~;\'~ 

1) IUOPO, IUOP1 O)*Jlg.tt ': J: f) 4 ijl!j;jjO)LED,¢.i.:tH: -

l''ft-:il"l';!:9o 

RESET 
MON 
DS 

IPD 
HOS 
HDN 

HDL ----" ~~~~~~~~~~n~~~~n__ 
CSL II I I I 

PCO 

MS 
RDY 
IP 

Fig.18 D-7 1) 717° 

Pin Name 

HLD 

HDN 

HDL 

RESET 

INU 

Pin Name 

INU 

IUOPO 

IUOP1 

DLStll:tJ'E- ~· 

I 

II 

m 
N 
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1/0 Function 

tJ iz ·:; I- :IJ''ti t,Jl, * :h .Qt J7 7 7 1 j' 

tlJIJ D-71;/j"/f7.."7.-1-

0 ::t- t-D- Fffl7..7'·:;HO)f§ .P24 
tlj)J 

0 ::t- 1-D- Fffl7..7·:;HO)f§ .P1A 
tlj)J 

DC'E-$1::J/ t-D-J~tlj:tJ "H"J7 

77-1 j' 

~7..7b~S0)19I7t-m~ F7 

17izv7 H•:ttn,.Qt~O)hiM'F 

Table 5 

Fig.20 IUOPO=L 
IUOP1=L 

Fig.21 IUOPO=H 
IUOP1=H 

1/0 Function 

~7..7b1/5'-7I-7..AJJ 

IN USE 

0 F717'izv7 t-LED0)~/7 F7 

11\ 

~7..7b1/5'-7I-7..A:tJ 

DRIVE SELECT 

LED,#.\il'E- Fi!HR 

LED!i':\iJ'E- Fi!HR 

Table 6 

IUOPO IUOP1 Function 

L L V'Lf~i!8<l 1 t~ DSt INUt 
O)AND 

H L INU ~ DSO):il:"lj T !JC: 
LATCH 

-
L H II tcHfU*l't~DSO)OR 
H H It II tO)OR 

Table 7 



(5) READY (Table8, Fig.24~!!{0 

71.A7W7-~~~/~~nt-9d~~@ti~T·~~ 

tt~fl.!1,:<f., .Q;: t '"'" '* 9 0 

!M=~ 

1) 3.51' /7-*l't 51/7-*l't~71 7'<TJ<f.,.Q t.J. ~ 

l!l!llmfl' ~ *9 0 

2) 71.A7@tift300rpm<TJt.§~D2S" L" t ~. 1 / 

7·:; 7 .AJtJt.-.A lf~Wl200ms:t£Jll' .A •HJ.: Lt.Qt 

RDYt.t"H"t:t.J.IJ *"to 

71 .A7@tift360rpm<TJt.§~D2S" H" t ~. 1 / 

7 ·:; 7 .A HJl- .A ~WI l.f166ms:t£Jll' .A IJ *1i: Lt.Qt 

RDYt.;l:"H"t: t.J. IJ * 9 0 

Fig.22 IUOPO=H 
IUOP1=H 

Fig.23 IUOPO=H 
IUOP1=H 

Pin Name 110 Function 

OIN 

025 

ROY 

ROY 0 ;< T 1' 7"fJ~A IJ 'E-:9 ti;;:JE:1§15 vr 
~'7->t!, 1"717-tzv11-;;t1:r~, 

7->t"H"tt..:7-> 

CINti7"171' :t t t..::h.li,CIN7"1 

7 1' 7fHJJfF9 7-> 

Table 8 

I I I I I I I I I I I I I 1111111 

__ _. 

Fig.24 

BU9500K 

(6) WRITE (Table9, Fig.25, 26~!!{i) 

-~~b<TJ~~<TJ3891'~/~m~l~~~*9o 

!M=~ 

1) WRITE GATE/.f M i; tdl ti 10-20 µsr .. i 2 µ5(/) 7 

tJ·:;71ftl:l1J~n*9o 

21 1'71' 7-1! v7 t- ~ n Tl.'T, t -9 lf~~':@ti 

~Tl.'T, 71' t-:1a77 t-~nTl.'T, 71' t-lf 

- Hf001.'f.:l!i¥ ~ IJ•WRITE DATAI tl:l:1J ~ *-!t A, 0 

* ~-7··•/"\.•:; l'l §(19(/)~ IJ /5f*-"*.Qt- !'<!);: 

tl', ~1'£<TJ"-·:; l'<TJl.'.Q~ 1J/5{jj:~tHI::~~. 

f:. <TJ7;;1J' l'nl<il I *~~NUH: Lt .A 7 ·:; :11~-15-1 tl:l 

~/"\.·:; 1'-"*Qo 

* ~ IJ /5f···jilljiJii71.A7':~%'T, f:.<TJ71.A7<TJtt 

1 1'0, tt 1 I' 1 <TJ!ii.1-=I=~ "7 ·:; 7 (/)'V.7' I~ IJ / 

51' tpl)l,5;0 

FDD(J)t,§~ t.t, --:J(J) ~ IJ / 5f t:;&7;: 2 :ljl:(J) t- 7 ·:; 

7 ~IJ•t.f.1,\0 

JtiJjjFDDl' Ii, ~ IJ / 51' t "7 ·:; 7'.tlii.I [;;@;'*l'-N! 

m ~ n, tit~IH.t t- 7 ·:; 1 t P!f,5;;: t 1J"~ tJ•? t.: 0 ••. 

(7) READ/(SIDE LATCH) (Table10, 11, Fig.27, 28~!!{i) 

~b~h~fl<TJitaUH1tt1' l'O,tt1' I' 1 <TJ1JWil'9 o 

!M=~ 

1) R/W ICIJ• 0:,<TJREAD DATAI ROI t:.A:1J ~. ;: nt: 

If- t- I /J'LtTtl:l:1J ~*9 0 ;: nt:J:: IJ lt'7--l!-

7 tt.J.IJ*9o 

1v-.A', 71' t-lli¥, t-9~!1:.lli¥, 1J-I!·:; H\¥t.t 

READ DATAll±l:1J i.J*-!tlt.o 

2) READ DATAl::l:l:1J,.t, DSl'lf- t-IJ>'IJ>IJ•?Tl.'*9 o 

Pin Name 110 Function 

ROI READ DATA<l).A:tJ~'f 

RDO 0 READ DATAO)i:!:l:tJ~'f 

Pin Name 110 

511 

soo 
D2S 

0 

Table 10 

Function 

SIDE1-tzv1 i-O).A:tJ 0 SIDE10)t! 

"L" 

300rpm0) t !"L",360rpm0) t !"H" 

Table 11 
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Pin Name 1/0 Function 

WDI 

WDOO 

WD10 

RESET 

WPD 

OS 

MON 

CIN 

WDI 

WD10 

WDOO 

WP 

CSL 

MS 

ERS 

HDL 

STEP 

WGI 

WDI 

WD10 

WDOO 

WRITE DATA<l)J../Jf~-13-o .il:TIJ 
I·y:J~!l}J 

0 WRITE DATA <7) RWIC A. <7) ti:l /J f~ -13-

("L" I ·y :17' 'J 7-< -;i) 
0 WRITE GATE <7) RWIC A.<l)ti:J/Jf~-13-

Table 9 

Fig.25 

Fig.26 

____ r----
1 ___ _r-

Fig.27 

RESETU 

D2S 

S10 

WP 

(READ) /SIDE LATCH 

1~ft 

BU9500K 

Fig.28 

1) D2S1<Hl.l~A Q;: t t:J: fJ, 2*ln0)-t- ?1 IEJ*i;xt: 

:M!it9 Q;: t jfRJljg1'9 0 

2)-lf1 Ftv7 H:J:fJ, jjlij©i71A7~~ai¥, A.") 

Fftl.J~;itQt.:tt1'-if1 FO, -If-( 1''10)R/Wi.fl:'~ 

*90 
3) SOO A. S1 I tf A Jv - ""(:' t:!:J 1J ~ tt, R/W IC 0) SIDE 

SELECTt:!:J 1J 1:.A.1J ~ tt * 9 0 RESEHMI:, SOO, 

S10~t:"L" (HEADf SELECT IA:·~') l:'9 0 

4) *'A 1-1 v-A'i:tit;J:S11i:f~1t vrtSIDEt:!:l1Jt;ttl.) 

~;it 9"t:1¥~~ tl*9 0 

(8) ERASE (Table12, Fig.29, 30~~~) 

;x*lm0)1v-X?11~/?fR~~*9o 

1M~ 

1) 1 v - A .. ?11 ~ /? f ~;it Q Z: t t.f"Z' ~ * 9 (MODE 

~~~Jo 

~/Jt~l-t/-Jft~~?l1~/?l:'711-7D77 

l-f#!t:!:J~*9o 

3) WPt;t, ~i!i:i'9:.A.PifJ7771 ·ft f.f. IJ *9 o 

4) ERSt.fJ7771 7" t f,f.QO)t;J:, F717'tv7 I-~ 

tt -n' -r ;1. 7' 1 J7 iJf .A.-::i -r .ti fJ, t - :$! iJflEJ*i ~ -r 
~'QC~O)hZ:'9o 

~fl.*9o 

(9) STEP BUFFER (Table13~~) 

A.~FfGaO)t-7~7A.S~~ttQAT~~/?t-:$l 

O)ffilJ~1~.J5-f ili ~ * 9 0 

1~ft 

1) F717'tv7 t-~n"l~'f.f.tttttJAT'J7HlvA 

ti~ tt-:> It* tt ho 

2) RESETi:tiX.ti, IJ A I- J7 I 7 - f iaZ: ~ f.: C ~, A 

7 ·y 7HJvAti~Lt-:>lt 0tl*ttho 
3) *'A 1-1 v-A'i:tiL:.A.1J ~ ttt.:AT 'Y 7HlvAf~ 

Lt-:>LtQ;: tiJfRJljgl:'9 o 

4) PCOt;J:, P/W*O)H'7-t- 7'L:~btt * 9 0 
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Pin Name 1/0 Function 

WPD 

WP 

ERS 

WGI 

OS 

OIN 

ERS 

STEP 

WGI 

OS 

ERS n_j 

Pin Name 

STEP 

DIRI 

OS 

PCS 

PCO 

71' t-7"CJ7-'7 l--1:!/-tt.A:h,"L"l'7 

1' t-7"CJ7-'7 ... 

O 71' t-7"CJ7-'7 H:l:l:ho "H"l'71' t-

7"Cl7-'7 t-DSC'GATE 

0 1' v-A't±l:h 0 "H"l'1' v-A'ONo R 

WIC= HO) t (! l;J:J:ifi 

1/0 

I 

0 

71' I-If- 1-.A:ho "L"NJt!i6'71-ff 

iiJ 
f"71'-:7'-t?v'7 1-.A:ho "L"l' ~·71' 

'1'-t?v'7t-

Table 12 

Fig.29 

Fig.30 

Function 

STEP.A:ho .iE~ c!> >;,O)HJL-A 'ti 7 

A '7 l'MlitiiJli~ 
'Y-'7:1.irtiJ t:~'.iE:o "H"9H!i.I 'Y-'7, 

"L"Pi!J!I -;.,- '7 
f"71''7'-t!v'7 H~~ 

1~'7--1:!- 7t:rr? t (!"H" 

At:°/ f"JL-'E-:$10)gfi~l:"L" 

Table 13 

BU9500K 

(10) INTERNAL STEP (Table14~00) 

STEP BUFFERf l*JllBB~t::::i;.... t- D-Jv [., :1:9 o 

!M'~ 

1) l.WJii1.J:<.\: i JitjR Ti! :!: T (MODE ~OOlo 

~1t-7~7iWA7~7'T*Q~fJitjRT\!:1:9 

(MODE~OOlo 

3) A7·:1/t.-- t-fff~t:~)f:'t:'i!:l:9(MODE~00lo 

(11) PHASE CHANGE (Table15~00) 

·~Hll.WJiiffiW~ifflJ"<JvAi~~:±l:tJ i 1±19 o 

!M'~ 

1) PH1A-PH280)l;JJ~i91' ~ /7t;t., A7"·:1/"E-

91H1JfflO)J{"'( ;Y--71cO)~fflf~mt vr <11> •J ;1:9 o 

(12) RESTORE (Table16, Fig.31, 32~00) 

FDDt.f~jjj!ONPi§', A.·:1 l"i t-7·:1700;1:"("~[.,, FDCl*J 

O)TRACK COUNTERi IJ -1! ·:1 t- L.. T" ·:1 H~ii'. c fJ ') / 

9 fi;t.J-ttQtifi:f [.,;1:9 0 

!M'~ 

1) IJ At- J"fl!O)A 7 ·:1 /I/- t- f ~J!9 QC.:: t.f"(" \! 

:!: 9 (MODE ~OOlo 

2) IJ A t- J"ml~{~TKD1J>'"H" ~ 6 til*I~/\. :/- 7 [., * 
9 0 l.,1J•l.,, ~~/\.16t-7·:17:/-7 L..TtiTKD1J>' 

"L"t:~6~tttLti'JA t-J"I7-c L..:l:To 

!*1~/\.16 t- 7 ':I 7 :/- 7 9 Q Mt:TKD1J>'"L" c ~ tL 

~ :/-7TQ1.J~ffl~"~iT:/-7L..:1:9o 

.::O)c~, (l*J~/\.;/-7 L..t.:A7"·:1/Jll+(112A 

7 ·:1 /)~ti[., T ti TKD1J>'"H" c ~ ~ ~ tt tL ti 1) A t­

J" I 7- c L..:l:'to 

(13) TRACK COUNTER (Table17, Fig.33, 34~00) 

t-7 ·;170):Ql9~~ (00 t-7 ·:17) f~:±l l.,f.: IJ, t-7 ·:17 

O)JX 1:n7 :..- t- L.. n1u±" ·:1 FtJ" cO)f:ilil'.t:<11> Q tJ• 1!l!lrn11 

L..:l:To 

~;¥~ 

1)t-7~7fJrJ/9~~ij. 31*1~t-7~7~ijl*J• 

/\.0):/-7 Ui.ll:'t:'~ :1:9 o 

~GnY7"771~c~Qt-777Ji~«t-777W 

L.'t:'To 

Pin Name 1/0 Function 

Table 14 
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Pin Name 

PH1A 

PH1B 

PH2A 

PH2B 

PUPS 

NKS 

Pin Name 

TKD 

POR 

RESET 
TKO 
POR 
PUP 
PH1A 
PH2A 
PH18 
PH28 
TKLO 
TKO 

1/0 

0 

0 

0 

0 

0 

1/0 

Function 

®JS~l'!i:ll:h 

" 
" 
" 

'A-T "l i::/?-t- ~H'7-7":; /ffli:ll 

:h 
1-2tl'!lf!l!JO)~,g."L" ': 9 7-> t, ~-
?lb~l~~6~~97.>-t-Ft~7.> 

Table 15 

Function 

"7 ·:; '700-t! /-ij- .A:h 

'J-t·:; H~':'J'A l-7'111'? t~"H" 
t97.> 

Table 16 

Fig.31 

RESET~r~~~~~~~~~--,~~~~­

TKD 
POR 
PUP 

PH1A L_J 

PH2B 
TKLO 
TKO. 

Fig.32 

Pin Name 1/0 Function 

TKO O 1- 7 ·:; '700':" ·:; Ftf b> IJ, tr? I" 
7·1"7'-t!v? 1-~:tl.H'7.>t~"H"t 

~7.> 

DS 

T80 

1"71 ·i-rr v '7 I- .A:h 

Max.80 I- 7 ·:; '7 (Jtl!ii) O)t/!!flO) f> 
O)';l:''H"t97.> 

GTX O 'A1·:;771Jv~b>7.>~'';l:, i!f~~JJ. 

'il!:mtllillfillffli:ll:h 

Table 17 

BU9500K 

STEP I lllll 111111111111111111111111111111111111111 I I 

DiRI SI n_ 
TKO 

Fig.34 

(14) POWER CONTROL (Table18~!ffi) 

~;!f~ 

1) iz "JI- 1J :.-·~t'P;¥r .. i1;t, 14ms1"9 o 

2) PUPQ)lf:l1J.:C- F !~~1" ~ a:9 (MODE ~!ffi)0 

(15) MODE (1) (Table19-22~~~) 

DRVO="H""-·1 FD- F!mih D-9'J91/ 

DRV1="H" 

(16) MODE (2) (Table23-25, Fig.35~!ffi) 

DRVO="H" :t - I- D - '.$/·~~th DC.:C- 9 :::J / I- D - Ji, 

DRV1="L" 
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Pin Name 1/0 Function 

PUP 0 

Table 18 

1J A t- Fai¥0) 1 t-7 ·:; 'J i1iiJ l*J 11B 
lii!JS1J:<\'. 

PUPt±l:IJ ~l*Jll'il r- 7 ·:; 'J 
T80 

AT·:;/v-r- AT·:; /*fJ AT·:;/v-r- 'E- F i:.t.tO):,,-nqo"iiJ 

"H" 4msec 2 AT·:;/ - 2tl'I II OK 

"L" 8msec 2AT·:;/ 3.0msec 2tl'I II OK 

Table 19 

D2S 

"H" 

"L" 

Table 20 

1v-A·91:::.:..-7· (µs) 

D2S T80 AT·:; /i~J~AAJJiiliJ~O) 
/ 1J 1 v-A·91:::. :..-1· ;t:A r-1 v-A"91:::. :..-7 

/'J1v-A'912.:..-7· 
11 12 

"H" "L" 160-180 520-540 11 + (2920-2940) 

"H" "L" 160-180 520-540 I 1 + ( 5800-5820) 

"L" "H" 360-380 920-940 I 1 + (2920-2940) 

"L" "L" 360-380 920-940 t 1 + ( 5800-5820) 

Table 21 

PUPt±l:IJ'E- F PCS PSC Ill! ~t 

~t 

"L" "L" 'E- 9 IBlfiRi¥" H" 

"L" "H" '/j\'~;:"H" 
I 

"H" "L" 'E-90)E~~O)hf.('E-91BJ~W 

"H" "H" 'E - 9 Ell!bai¥J-:.19j."H" 

II Don't Care :,,-'Ji:j:i;&LJ'"l:? f- IJ /7'i:j:i 

Table 22 

T80 
IJ A 1-- J7ai¥0) 1 r- 7 ·:; 'J i1iiJ l*J 11B 

lii!JS1J:<\'. 
PUPt±l:IJ ~l*Jll'il r- 7 ·:; 'J 

AT·:;/v- r- AT·:;/*f) AT·:;/v-r- 'E- I'' ~j_tO):,,-'J~"iiI 

"H" 4msec 2AT·:;/ 1.5msec 1-2tl'I II OK 

"L" 8msec 2AT·:;/ 3.0msec 1-2ft! II OK 

Table 23 

D2S 

"H" 

"L" ~XF 300rpm 

Table 24 

RD Nm 

BU9500K 
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025 

"H" 

"H" 

"L" 

"L" 

STEP 
TKO 

TBO 

"H" 

"L" 

"H" 

"L" 

1 v - A' :ji 1 ~ :,... 7 ( µs l 

7' 1J 1 v-.::01 ~ :..-7 ;J<'Al-1v-A'1'1~/7 
11 12 

160-180 520-540 

160-180 520-540 

360-380 920-940 

360-380 920-940 

Table 25 

TKLO ~-~~---------......___._ __ 
TKO 
PUP 
PH1A ~-..rlL......f'"--,_ ______ _,,_r--
PH2A 
PH18 
PH28 ---' .._ _________ __JI '---

Fig.35 

(17) MODE (3) (Table26-28~!m) 

DRVO=L "':J l'D- l'imih /-v)v~17' 

DRV1=H 

TBO 
1) A I- J7Pit0) 1 t-7·:;7t-fiiJ p;j$ 

DJbiini\'. 
AT·:;1'v- t- AT·:;7'~1J AT·:;7'v- t-

"H" 4ms 1AT·:;7' - 2+fl 

"L" ams 2AT·:;7' 3.0ms 2 +!! 

Table 26 

D2S 

"H" 

"L" 

Table 27 

1v-A'1'1 ~:..-7 (µs) 

D2S TBO 
/IJ 1v-A':jl1 ~ /7 ;J<'At-1v-A':jl1~/7 

11 12 

"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·:; 7'HlvAA1.JiiliJlO) 
:;'I) 1v-A':jl1 ~ /7 

11 + (5800-5820) 

11 + (5800-5820) 

I 1 + (5800-5820) 

11 + (5800-5820) 

PUP:±l1.J :ftp;Jf!J t- 7 ·:; 7 
't-1" J:.Ll:.O) :/-7 iffRJ 

I OK 

I OK 

AT·:; 7'1~JvAJ...1.Jii[tiO) 
:;" IJ 1 v - A, :jl 1 ~ / 7 

11 + (2920-2940) 

11 + (5800-5820) 

11 + (2920-2940) 

t1 + (5800-5820) 
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(18) MODE (4) (Table29-31~00) 

DRVO=L :;f- I- CJ-1f~~lb DC'E- 9 :::J / I- Cl-Jv 

DRV1=L 

T80 

"H" 

"L" 

D2S 

"H" 

"L" 

D2S 

"H" 

"H" 

"L" 

"L" 

IJ A t- 7"11i\'(7) 1 t-7 ·;1? ~fiiJ 

7--T·:.i7'v- t- 7-7"·;1/)!IJ 

8ms 27-7·;17' 

8ms 27-7·;17' 

T80 
7' ') 1 v - x :$1 1 ::. ;_, 'j 

11 

"H" 160-180 

"L" 160-180 

"H" 360-380 

"L" 360-380 

i*lllll 
IHJJM11J:it 

7--T·:.i7'v- t-

3ms 2 ti:! 

3ms 2ti:l 

Table 29 

Table 30 

1v-7.':$11 ::_;_,'j (llS) 

#7-t-1v-7-'91::.:.-7 
12 

520-540 

520-540 

920-940 

920-940 

Table 31 

PUPl:l:l1J ~i*l~t-7·;1? 

'E- F J..:.!J:.(7):,, - ? ~RT 

II OK 

II OK 

,, 300rpm 

7-7 ·;i /l~JL-7.A.1J~ti(7) 
/IJ 1 v-;7.':$11 ::_ /'j 

I 1 + (5800-5820) 

11 + (5800-5820) 

11 + (5800-5820) 

11 + (5800-5820) 

naNrn 
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• 11~frn~ttdHJ/Electrical Charactristic Curves 

264 

"' :1 

-
>-

1-+-++++1ttt--t-+-H-ttttt---1-l>'Ho',;:,1ooopF 

1om1emL•• 
r-t-+H+Htl-17-t-JZ-.l'titttttL-.Jl-t C = lOOpF-

0. 1 '----'---'...LI-'.WL-t-~~1-~~~-+-~= 
100 lk IOk 100k lM 

RESISTOR: R In) 

Fig. 36 TJ-C and R (TDFR'.111~/'f~mi)1i¥tt 

10 

r=~oo sv' Ta 25°0 
Jr 

v ,C=O. lµF 

1. 0 
_l 

O=O.OlµF 

v 
0. 1 lL lL 

C=O. OOlµF 

i/ v , n IL 
I k 10k 100k IM 

RESISTOR : R (n) 

Fig.38 T2-CandR (IDYR'.111~/'/~llf]) 1i¥'ti 

0. 5 ~~~-~~~-~~---,J-,----, 
C=100pF R=1.8k0 Ta=o·o 

t----+---41::::--+--+--+.L--->'~·. i-20· c ----t--1 

o. 4 ~+i::s~~~~~~.L..L~~-tl 
-r-1 

L T/=-4J·o 
(;;- 0. 3 t---t--+-r---/,7't---t-"t"---r---i--r---, 
3 Ta=-60"0 

0. 2 l--+--+-+---+----+-+--t----1---+---i 

0. 1 1--+---+-t---+--+-+--t----t--+---< 

4. 0 4. 5 5. 0 5. 5 6.0 6.5 
SUPPLY VOLTAGE: Voo IV) 

BU9500K 

100 
~Voo 5VTa 25·0 

lll 

.IL 
O=lOOOpF 

10 lL'. 

JZ C=lOOpF-v ~ 
1. 0 

IJ7 

0. 1 100 1 k 10k 100k TM 
RESISTOR: R In) 

Fig. 37 T 2-C and R ( RDPR '.111 ~ / '/~llf]) 1i¥'1'i 

1. 9 1-----+--t---+--+-----+--+--+----1 

Ta=o·o 

-3 1.sl---t"""""""-::--+-----"r-....;;z'f---+--+----t 
,::-

1. 7 

4. 5 5. 0 5. 5 6.0 
SUPPLY VOLTAGE: Voo IV) 

1. 52 
0;=100pF R=IO. Skn 

1. 50 
~a=Ol_ 
~ ~ Ta=20°0 

j_ 

~:·o 
TaJfo'.o~~ 

1. 48 

~ 1.46 

1. 44 ~ 

I. 42 
4. 0 ~5 ~o ~5 &.o &5 

SUPPLY VOLTAGE: VoolV) 

Fig. 41 '.111 ~/'/~IHI 2-2-g;m!gE£1i¥•f'i 

naNm 



11 f--·--!'-=,..,,..-d--l----1------+ Ta =60"C 
"F=1---i--+-~ 

Ta=20°C 

Ta=0°C 

4.5 5.0 5.5 6.0 
SUPPLY VOLTAGE: Vcc(V) 

54,------,--.--,~----,--.----~ 

_b-,,. 1 =60°C 

51 f---·r------1---+--+--+---+---I-~ 

50'-----1-_J_ _ _J_ _ _L_.l..___J _ _J_ _ _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) 

RD Nm 

BU9500K 

5.0 

4. 0 

'i]; 3. 0 
..§. 

2. 0 

1. 0 

4. 0 

C=O. lµF R=50k!l TTa=~o·c 
Ta=60°C IT 

t----1 

il 

~ 
1
J=o·c 

Ta=20°C 

~5 ~o ~5 6.o 6. 5 
SUPPLY VOLTAGE: Voo(V) 

3. 99 ,---,-,----,-----,-...,--,-~-,-~-

N 
I 
::;; 

lli'"""t:::=t==+=::i=t== Ta =0°C 

3. 98 L.__L___J_ _ _j____L _ _t___l__L____[__[___J 

4. 0 4.5 5.0 5.5 6.0 6. 5 
SUPPLY VOLTAGE: Voo(V) 

~ si--+---+--l---+-----+---1-~.-Fc.....-+-Tu~=~2~o·~c 
..§. 

0 

"' 
f­
z 
w 
a: 
a: 
=> 4 
0 

~ 2 --+---+---+--+++=1_ ·--- --
f--J---,___J___j__-+=tt---+-- -~ 

I 
4. 0 4. 5 5. 0 5. 5 6.0 6. 5 

SUPPLY VOLTAGE: Voo (V) 
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<( 
E 

---;; 8 t--- -t----t-

" ,, 
f-

~ 6 1-+-f'7"9,..C7"f---f--+t-
a: 
a: 
::> 
0 

>- 4 1----+---+--j--j------t 
..J 
a. 
a. 
::> 
{f) 

4. 0 4. 5 5. 0 5. 5 6.0 

SUPPLY VOLTAGE: Voo (V) 

BU9500K 

6. 5 

RD Nm 



BA6465FP-Y 

BA6465FP-Y (;!:, FOO ;;z.t::"/ ~·Jl.-'E-9~~i1JJ'IH:lffl~I.., 

f;:_ IC 'Z'To 3 t§:i:5Bi'MfP..l 1J.::. 7~~ib1JJtt:J: ~J~mttm-r, 

~tttm-r"to Hr:;i--1z--f~tm, 7/7"2'WI, :/.:i.~"j 

l--7//~l*lltl..,, FGf~~O)J:tliJit:{~ffl'Z'i!:l:T, IC 1i 

1J,~1~·;1Jr-;)fJ:O)-z', i! ·;1 t-0)1J,~ft'fiCKl:lt:l:To 

The BA6465FP-Y is a IC developed to drive FOO spin­
dle motors. Using the 3-phase full-wave pseudo linear 
driving system, the IC provides high functions and per­
formance. 
With builtin power-saving function, 2 amplifiers and a 
Schmidt amplifier, the IC is applicable to the amplifica­
tion of FG signals. You can modify your set smaller ow­
ing to small-size package of the IC. 

• *"~ 
1) 3 t§:i:5Bi'MfP..l 1J.::. 7~Ub1J:ito 

2) l:l:l 1:JaMa~E£1f 1lf < , t§ t: J: -Q '~"7 ·y =t- tij,' tJ: ~ 1 o 

3) I ~'7 - i! - :imttiEii i! o 
4) ;j-;-Ji.-~;Jil[;;z.--( ·;17-1*1~0 

5) 1J [// 1-- IJ ~ •y '.)/ mtfiE1i i! 0 

6) 7 / 7" 2 fil, I:: ;;z. 7 / 7"1*1~ 0 

7) AAi!!!fflilHl~l*l~o 

•Features 

1) 3-phase, full-wave pseudo linear driving system 
2) Low output saturation voltage and small regulations 

by phases 
3) With power saving function 
4) Builtin Hall power switch 
5) With current limiting function 
6) Builtin 2 amplifiers and hysteresis amplifier 
7) Builtin thermal shutdown circuit 

• mi.t 
FOO, ;;z. I::"/ ~·Jl.-'E-9 

• Application 

FOO, Spindle motor 

3#FE-91''7-f I~ 
3-Phase Motor Driver 

BA6465FP-Y 

• ~~Jf~-tj");!CKJ/Dimensions (Unit : mm) 

2.8Typ. 

25 H 14 

0 0 
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• :ta-;;? 1117/f? A/Block Diagram 

• *!M:ll:*~t3/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits 

Vee 7 
~~'ll!:EE 

VM 24 

[-f~tl$1< Pd 1450*' 

lbf'l'i..!i!Jll'Bll'll Topr -20-+75 

f*ff:i~JllHll Tstg -55-+150 

l:ll:tliimt lour 1300* 2 

*1 90mmX50mmX1.6mm :t.f7AI>Y-~~~IM.lii~~ 

Ta=25'e J: • .Ll:1'ffffl l,follftli, 1·e ';::?~ 11.6mW t~t::-'.>, 

*2 tot!.[,, Pd 1.W' ASO HU.t,;:~1;: t, 

Unit 

v 
v 

mW 

·c 
·c 
mA 

• ltilllllfF,~H~/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. 

Vee 4.25 -
lhf'l''ilt~~EE~llll 

VM 3,0 -

268 RDNIR 
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Max. Unit 

5.50 v 
20 v 



BA6465FP-Y 

• 11~fr..J~1i/Electrical Characteristics (Unless otherwise noted, Ta=25°C,Vcc=SV, VM=12V) 

Parameter Symbol 

IIilll!il!:mt Ice 

.:0//"(1 Pil'IIilll!il!:mt lsr 

17pin i~~a11!:EE V17 

<MDA> 

*-Jt-.A.:IJ;\ 17 7-~mt lsH 

*- ;i, .A. :IJ ll'il~l'l~EElilHI VHB 

*-W~.:nii<1J,.A.:IJ v"'Jv V1NH 

I- ;i,. '7 tlii~~EE.A. :IJ~:g Ee 
noo 
l-J1'7tlil~EE;;t7iz·;J I- Ecofs 

:±l:IJ71 ~·;i-~EE Ecidle 

"if- >F .A. :IJ~mt Ec1N 

.A.:±l:IJ-7'1:,.. GEc 

START/STOP ON noo VSfs ON 

START/STOP OFFliiHJ Vs;s OFF 

i±\;/Jf/1,fa~EE H VoH 

:±11:JiMD~EE L VoL 

:±1 :IJ ~·-:71 :7"1iE1:J IQ(MAX) 

1J v :,.. I- IJ ~ ·:; :$1 ~EE VcL 

<Amp1, Amp2> 

Amp1 .A.:IJ1 /l::'-:$f/7- RsA 

::t-/:,..;i--7°-?'1:,.. GA 

DC 1\177-~EE VsA 

:±l:IJ H~EE Vo HA 

:±l:IJ L ~EE VQLA 

Amp1 .A.:IJ~EElilHI VAB1 

Amp2 .A.:IJ~EElilHI VAB2 

- ::,, .i ~ ·:; I- Amp-

1::7-7-'J::,,;i_!Jii Vhys 

:±l;IJ L ~EE VoLhys 

:±1:1J7°11-7 ., 7°t!ftt Rshys 

* Tj : 7 ·:; :11"J 0/ "\' /? °' 3 ;., )M,Jl!' 

ilftbiQ>llirnm1i: t.. -cs •J ;t -tt A-o 

Min. 

-

-

-

-

1.5 

50 

0 

-150 

-

-

0.420 

3.5 

-

10.4 

-

800 

170 

14 

65 

2.25 

3.6 

-

1.2 

1.2 

±112 

-

7.0 

Typ. Max. Unit Conditions Test Circuit 

9.0 14.0 mA ST/SP=5V 

0 10.0 µA ST/SP=OV Fig.6 

0.8 1.2 v 17pin '= 10mA mt.A.nil' 

0.5 5.0 µA H+=High, H-=Low or 
H+=Low, H-=High 

- 4.0 v 

- - mVp_p 
Fig.7 

- 5.0 v 

0 +150 mv Ec=2.3V ':;(1 l., "l 

0 10 mV Ec=2V, RNF=0.5Q 

1.0 5.0 µA Ec=2.5V Fig.8 

0.510 0.600 A/V Ee= 2.5V, 2.8V (f) 2 ,<#, 
-nirn'.(f: RNF=0.5Q 

- - v 
Fig.9 

- 1.2 v 

11.1 - v lo=600mA 
Fig.10 

0.3 0.9 v lo=600mA 

- - mA RNF=OQ, Tj=25°C* 

RNF jffi-f-';ll:/I, RNF=0.50 
Fig.11 

200 230 mV 

20 26 kQ 

70 - dB !=500Hz 

2.50 2.75 v 

4.0 - v loA=0.5mA Fig.12 

0.9 1.3 v loA=0.5mA 

- 4.0 v 

- 3.0 v 

±150 ±188 mv 

0.1 0.3 v loLhys=2mA Fig.13 

10.0 13.0 kQ 
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• 'l~rr.J~ttdbjl/Electrical Characteristic Curves 

3.o..---....----.....---,----...-----. 

~ 2.5 

~ 2.01---+--+---+---+---+---t 
z 
0 

11.5~ 
ffi 1.0 ~ '' ........ 
a_~ 0.51---+--+---+----+'"-....c--+---1 

- .............. 

' .... , 
°o!------:2±5--50::':---~7~5-~10~0:--~1~2~5-1~50 

AMBIENT TEMPERATURE: Ta ("C) 

v,, ..----,---,---....,---....----, 

~ Ycc-0.21-----t---1-----t---+----l 

.} 
· • V cc-0.4t----+---+----+---+------< 
w 
" ~ Vcc-0.6 ~ 
~ ~ 2!n 
z Ycc-0.8 ~ o ~ 22pin 

a:~ I ----1---t----1-~__::~:::pt--~..._~:::.I Ycc-1.0t-

~ 24~ 
V cc-1.2t----+---+----+---+------< 

V cc-1.4...._ _ _.._ __ .__ _ _.._ __ ..__ _ __, 
0 200 400 600 BOO 1000 

OUTPUT CURRENT : 10 (mA) 

Fig.3 ..t$J:±l 1Jf.!"1iil3:- :±l 1J'ilmt*¥11 

• j!IJ~l§llHll/Test Circuits 

270 

21 pin 22pin 24pin 

''f ~f ,,~ 
R, = 50, RNF=0.50 

Fig.5 

23pin 

'·1 

BA6465FP-Y 

10.------.----..--.--.....----....-~ 

~ : 1----t--+'-lz-+----t--+--+--I 

a: 
::> 
0 
f-
5 
0 a: 
i5 

~ 
.. 

> 
w 

" <( 
f-
_J 

0 
> 
z 
0 
i= 
<( 
a: 
::> 
f-
<( 
C/) 

41----t-----l---+---+--+--+------l 

2 t---+-7--f--+--l -+----i--l------+----< 

00'--.... .c._----'-2--3'----'4----'-5--5'----'7 

SUPPLY VOLT AGE : V cc (V) 

0.8 

0.6 
24pin 

02 

200 

OUTPUT CURRENT : 10 (mA) 

A.1J*f* l±l1Jt\:ll 

1 2 

L H 

H L 

M M 

M M 

H L 

L H 

High=3.0V 

Mid=2.5V 

Low=2.0V 

RDNln 

3 4 5 

M M H 

M M L 

H L L 

L H H 

L H M 

H L M 

ll!J'.lf.:;f-1;.," 
6 21 22 24 

L H L L 21pin High 

H L H H 21pin Low 

H L H L 22pin High 

L H L H 22pin Low 

M L L H 24pin High 

M H H L 24pin Low 



Fig.6 

21-24pin.1-6pin 

1 
Fig.7 

2.5V 

Fig.8 

BA6465FP-Y 

Ice : 'll!:ilitiit A CT.>iio (ST/SP=5V) 

lsr: 'i@:iliti!t A CT.>'fio (ST/SP=OV) 

V17: 11t!Ht V CT.>ii (ST/SP=5V) 

lsH : 'i@:ilitiit A CT.>fiR VsH=2.5V 

~s:AWn~~ijffl~b9AWn~~~~ 

H; Hn+>Hn-, L; Hn+<Hn-

V1NH=AWn~1Jffl~b9 

I Hn+-Hn-1 fi 

Hn-=2.5V N=1, 2, 3 

Ecofs : V=5mV t f.i: 9 VEcCT.>'fi 

Ecidle : V CT.>ii 

Ec1N : Ec=2.5V CT.>w.f A CT.>ii 

GEc : Ec=2.5V CT.>Pi¥ v CT.>ii t V1 

Ec=2.8V CT.>w.f V CT.>fit V2 

(V1-V2) (A/V) 
4 

Ee : VEcti o-sv CT.>lUll<.', ii~$Jili 2. l-Jv-7tlj1;-CT.>1il'tttif~ 6 

:tia;:to 
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1-6pin 

J_ 

l 
Fig.9 

Fig.10 

LI r ... .. 

L H 
2.5V 

Fig.11 

272 

BA6465FP-Y 

Vs1s ON : :±l:h~'Ttf .A:±l:h~Ji I)'= f.j. 7-> Vs1sO)fil!Hi 

Vs1s OFF: :±l:h~'T1.f:i:T ::t-//,:f,f. 7-> Vs1sO)fil!Hi 

VoH: .A:h*1*';:.J:IJ:±l:1J)R!'.lE~'T~"H"':97.> VoHO)fiH)RIJ'.iEo 

VoL: .A:h*f*':.J: I) :±l:hllllJJ'E~'T~"L"': 9 7-> VoLO)fiH)RIJJ'Eo 

RDNm 

600mA 600mA -
21.22T 21.22t 24pin 24p1n 

V VoH V VoL 

VM RNF. 



BA6465FP-Y 

. ~,f~1 l·U 
~~~s_w~, ~w, I~ 

11 pin 12pin 13pin 
16pin 15pin 14pin 

Fig.12 

GA: GA=V2IV1. SW1=1, SW2=1, RsA=AV1NIAA1i, SW1=2 

VsA, Vshys : V30)'fio 

VoHA: V40)'fio SW1=2, SW2=3, V1N=2.2V 

VoLA: V40)fio SW1=2, SW2=2, V1N=2.7V 

rr 
Ampl,2 

Fig.13 

Vhys : V1N € 1:.tfl'~' ~, V2 ff "H" t:t.i: 9~0) V10)fi€ VH, 

V1N € l' tfl' ~' ~ V2"/Jf "H" "/J> €> "L" I: t.i: 9 P~O) V1 O)'fi 

€ VLCT9 t 
Vhys =±(VH-VL)/2 SW1=:t-7'/ 

VoLhys: V1N=1V, SW1=1 t: Ld.:~O) V2 O)fio 

Rshys: V1N=4V, SW1=21: l,,f.:~O) AO)fi€ A1 t'99 t 
Rshys =5/A1 

ftDNm 

lOpin 2 

·~ 
2mA 
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• tbfF~ljij 

(1) *-Jv.A:tJ-t±:::tJ 

3 fi30)*-Jvf~{} ~ *-Jv 7' //'"('~it;(.,, 7 t- 1) ·:; 7 A 

flBZ~im. ~PX~ n, ~it;ltlJf;QJIEJJlir-Z", ~mt1£~~ ntdi, 
t±:::tJ F71''':.A:tJ~n. t±:::tJ i-:·511q;t'E-)l:::i1Jv0) 

~~ib~mt ~ 1#~ (., * 9 0 

*-Jv.A:tJf~{}C::, t±:::tJ~EE, t±:::tJ~)jftO)f:il_~l3(;J: Fig.14 

0) J:? IJ~f;fd: fJ •J * 9 0 

30' 

1 
Al 

A2 

Fig.14 

BA6465FP-Y 

(2) t-Jv7:::J/ t-Cl-JvYffii-=t-

9pin C7) t-Jv7:::i/ t-Cl-JvYffii-=t-1:1.rnk.Q~EE,:J:•J, t±:: 

:tJ~mt~:::J/ t-Cl-Jv9.QZ:C::tlZ~:l:9 0 

Fig.15 

(3) A?- t-/A t- f1'Yffii-=t-

3.5V J...:.Lt c"IEl*i'E- F, 1.2V J.:.t"f"Z A )1/1\ 1 ( t±:::tJ t-

7 /VA :$1 (i:i:Z OFF'E- I'') (;::;;j:>J :!:9o 

(4) 1~7-?7 / l''Yffii-=f (RNF) 

1~7-?'7/ FYffij-=f(;J:t±:\:tJ$.ltC7) GNDYffii-f-Z9o Z:O)Yffij-=f 

C:: GND rai(: (;J:t±:\:fJ~mt~t:f:lO)f.:clbl:1tHK:f1t (tit~ 0.50) 

~f~*le (., :1:9 0 

(5) t-Jv-7 I) ~ ·:; t-Yffii-=f (TL) 

t-Jv-7 1) ~ '/ t-Yffii-=t-UP:IJQ9.Q~m:J:-:;Tt±:\:tJ~mt~itlJ 

~N9 .Q;:: C:: ti"Z ~ :1:9 o Z:O)Yffii-f-C::1~7-?'7;,.. l'"Yffii-=fif 

~~EE~~IJ.QJ:?~~~:l:9o ~~L,~7~~t-ff~~ 

:J:90)Z)i~ L,T < tC.~l'o 

(6) i:il.fi3fflif'l'Yffii-=f (CNF) 

t±:::tJ:ll~~L,t.:~~, Z:O)Yffii-f-C:: Vccrai(::::i/T'/-if~ 

f~*le (., l < fC. ~ l 'o 

7' / 7" 1, 7' / 7" 2 (;J: ~- 7" / Jv- 7" If 1 / ;f.{J 70dB 

(Typ.) C7)7'//Z9o 

.A:tJYffii-=f(;J:, 7' // 1 IC l*ifln'· 2.45V (Typ.) (;::1~·17' 

A~ ti Tl':!: 9 o :!: f.: 7' / /(;:: (j:/\ 17' A~ n Z l' :!: 1:t /t,o 

( 8) I:: AT I) :/A 7' / 7" 

I:: AT 1):,, A 7' / /(;J:, I:: AT IJ:,, Ait;±12omv (Typ.) 

0)1:: AT 'J :/A 7'//'"('9 o 

.A:tJYffii-=f(;J: IC l*lflBZl'i'17'A ~n Tl':l:9o 
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Pin No. Yi'f~ II lifi 

1 H1+ ;J<-Jvf~~.A.:tJYi'f 

2 H1- ;j;-JVf~~.A.:tJYi'f 

3 H2+ ;J<-Jvf~~.A.:tJ~iH 

4 H2- ;J<-Jvf~~.A.:tJ~ilH 

5 H3+ ;J<-Jvf~~.A.:tJYi'f 

6 H3- ;J<-Jvf~~.A.:tJYi'f 

7 S-GND f~~$GNDYiH 

8 CNF fiHIHififl ffl :::i ;... 7';... -if~t*11:Yi'f 

9 E.e tf:!:tJiltiJlt11JljfOOYffi'f 

10 Hysour1 ;:, .i ~ ·:; I- Amp1 :±l:tJYi'f 

11 Amp1our Amp1 :±l:tJYl/i'f, ;:, .i ~ ·:; I- Amp1 .A.:tJYi'f 

12 Amp11N- Amp1 1.ii]i.A.:tJYl/i'f 

13 Amp11N+ Amp1 :JFl.ii:~.A.:tJYiH 

14 Amp21N+ Amp2 :JF/.R~.A.:tJYiH 

15 Amp21N- Amp2 f.Rfi.A.:tJYl/i'f 

16 Amp2our Amp2 :±l:tJYl/i'f 

17 H-GND ;J<-Jv~'f 1~17'7.. • 7..1 ·:;=f-

18 NC N CYl/i'f 

19 Vee ~im!Yi'f 

20 VM 'E - :)! iltil!Yi'f 

21 A3 i±l:tJYi'f 

22 A2 i±l:tJYi'f 

23 RNF :±l :tJffl"oiillt~:±lYi'f 

24 A1 :±l:tJYi'f 

25 ST/SP 7..:$1- t-/7.. I-·:; :tm~~Yi'f 

FIN FIN ii)1il!:f.& FIN ti, 1h"f GND t:~t*'l: Vt< t~-/!, ~ 'o 

• fi!Jf.IJ:.O))::Ul 
(1) .A:±l1:J@~ 

1 ) ;uz - "/.A h"1' (ST /SP 25pin) 

12k0 

(f!tttil,Hyp.fl-C·'t) 

Fig.16 

2) 17pin V17 

RDNRI 

BA6465FP-Y 

Fig.17 
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BA6465FP-Y 

3) f-J[,?'j~1J.A.1J (9pin) 4) :::J 1 M:l:l:tJ (A1 24pin, A2: 22pin, A3: 21pin) 

22 24 

~-----+-------+---oR,, 

Fig.19 

Fig.18 

5) *-;i,J-.:tJ (H1+: 1pin, H1-: 2pin, H2+: 3pin, H2-: 4pin, H3+: 5pin, H3-: 6pin) 

1k0 

1k0 

(tJJJJtii!IHyp.ii! T9) 

Fig.20 

6) Amp1 .A.:tJ • t±l:tJ 

13 
(t.!WLii! IH yp.ii! T·9) 

Fig.21 
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20k0 

lkO 

12 

0 Vee 

f I 
0 Vee 

11 

GND 

(t!HJtii! IHyp.ii! -c·9) 

GND 

Fig.22 

naNm 



7) Amp2 )..1J • tl:l1J 

U!ttfifi (Hyp.{ilrc··9J 

Fig.23 

L_~_.__~~+-~~~~+---~~--oGND 

11 

Fig.25 

* A.t1:11J1BJ~O)f!.Hitfl,j:, ±30%1\7 ·;; 7 O)l').i~ vr 
< f!.°t5\,'o 

(2) t-Ji-?t~~ 

l-Jl-7 f~~ )..1J (Ee) :M RNF ~f-~8:,j:~~O) J:? t: fJ IJ 

:J:9o 

~[ 
/ • 2.3 E, (V) 

Fig.27 

BA6465FP-Y 

Fig.24 

10k0 

10 

-1---'-__.-..oGND 

(:llfttfifi(Hyp.{ii 1:'9) 

Fig.26 

(3) .7.11-1-/.A l-·;17" 

.A11-l-/.Al-~7")..1J~tt~•~(1)0)1)0)J:?fJ 

A.tl:l1JIBl~l'9 0 

.A 1' - 1-/ .A I- ·y 7"~-=f,j:-?mV/"C O)j~Jt:!M'tt ~ ~ -:i C'." 

S IJ, f~l'Ji:t ±30%1\5 ';I::\'- :J: 90)l')~Jl:~;jiji,;::j_i~ ~ 

('." < f!.°t5\,\o 

(4) *-J!,)..1J 

*-J!,)..1J,j:, (1) 0) 5) O)J:-jfj:)..1JIBJi3"t'9o 

*-11-~-=f'j: ~ 'J -.A', H7 vJi-~~c!i s l'tfil!ffll' ~ 

:J:9o 
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(5) Amp1, Amp2 

.A.:t.J~IIDH~~ Tf~ffl ~ n ;t "9 C: tl:l:t.Jtf-YWI L,': < ~ 'liJf'F 

~ T .Q i'l'JtiHitfdi> .QO:>l')i;i; L, T < tC. C. ~ 'o 
(6) -if-? Jv~-\' ·y I- 51''7 / (TSD) 

175°C (Typ.) l'A1-A30)::::J-(Jt-tfj:t.J~::t-//"*i~';:L, 

;1:"9 o *-:_i 2o·c O:>).ffil./il::.75· 1J ~ .A:l.fil1> IJ*To 

• Ji5Jf.11Eliftf§IJ/Application Example 

Fig.29 
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H1 

H3 

Fig.28 



BA6470FP-Y 

BA6470FP-Y ,;1:, FDD .At:"/ FJi..-'E- 9 ~UJJ.l=IH:~~ ~ 

:tit.::17-·:;/IC1'9o 7':/9Ji..--tt-;Fl*J~, Hl:i~ilt.A 

1 ·:; 7- / ?'-JJ-:it'E- 9 1"51 J~<l) t.:: /1), IC1 'WIC''E- 9 <7) 

~UJJffilJmJ tFi'iJli~t= Id: 11 ;1; 9 0 1c ti1M\U~ ·:; 'T- :;-r· 9<7) 

1'-tz·:; f-<7)1M\l.1Ui~n19o 

The BA6470FP-Y is a 1-chip IC developed to drive 
FDD spindle motor. The motor driver with builtin digital 
servo using 3-phase full-wave switching system can 
drive and control a motor, using only one chip of the IC. 
It is possible to make your set smaller owing to a 

small-size package IC . 

• ~:Ill: 

1) ~~ilo, FG 7'/7°, i!D?D.7-7'17?9, itffl'.7 

1A? 1J ~ -*-9, fUrilo, I 5-7':--/tJ' 0FX.Q .:r 
:;- 9 )1,.--fj- - *' mttl*l~o 

2) .A 1·:;7 / ·'.it±l1J1l-:i-to 

3) t±\1J~iJit~t±\~~1J:r.\:o 

4) ffiljmJflB (4.2~6.0V), 1~'7-§B (4.2~13.3V) C:~i~ 

~?}tt i:.J :h.Qo 

5) AA~wrmttl*l~o 

•Features 

1) Builtin digital servo circuit consisting of an oscillator, 
FG amplifier, zero-cross detector, speed discrimi­
nator, integrater and an error amplifier. 

2) Switching output system 
3) Output current detection feedback :;ystem 
4) Power supplies for the control unit (4.2-6.0V) and 

the power unit (4.2-13.3V) are separable. 
5) Thermal shutdown circuit is built in. 

•m~ 

FDD 

• Application 

FDD 

BA6470FP-Y 

FDD .7. I::°/ f'' Jil-l: - 9 I'' 71' / '\ 
FDD Spindle Motor Driver 

• 9i-ff~-f")i~/Dimensions (Unit : mm) 

0 0 
I I 13 
i--11.95Typ. 

• :io ·:; 7 91 J7?'5 h/Block Diagram 
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BA6470FP-Y 

• ~Mjl:k'.iE*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'lll:il\l!'lliEE Vee 7 v 

'lll:il\l!~EE VM 13.5 v 

ff~m~ pd 1450*' mW 

llJ1'Fi~ffiBllfl Topr -20-+75 ·c 
fljl:j',figffiBllfl Tstg -55-+125 ·c 
l:±ltJ'lll:mt lour 1000 mA 

* 1 tJ 7 .A I ;f,~ :;,~iii 90mmX50mmX 1.6mm fjiffli;\' 

Ta=2s·c ~)_tl'.'fjiffl9M!)l15'1!, 1·c t::i~ 11.6mW '!:il£T.Qo 

• :lt~11Jfl:;fef4'/Recommended Operating Conditions {Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit. 

ibf'F'll!:EEiBllfl Vee 4.2 - 6.0 v 

lb 1'F'lli EE iB llfJ VM 4.2 - 13.3 v 

• fl~tr:llfiff.t/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=SV, VM=5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

llilllll~mt Ice - 22 32 mA l:±ltJ OFF~ Fig.3 

;J;-Jt-.A.tJli'IHll.A.tJiBIHI VHB 1.5 - Vcc-1.2 v Fig.3 

;J;-1v .A.tJ1!11J.A.tJiBIHI VHIN 80 - - mv Fig.3 

"1 v«Ji-l:±ltJ~;fa11l:EE VoH - 0.90 1.10 v lour=350mA Fig.4 

Cl- v-"'"Ji-/:±ltJ~;fa'il!:EE VoL - 0.28 0.45 v lour=350mA Fig.4 

SS Yi/i-T ON 'lll:EEiBllJl VssoN 0 - 2 v Fig.3 

FG 7' /-pf 1 / GFG 40 42 44 dB Fig.5 

ii Cl '7 Cl .A 7 1 'T '7 :$7 
VFG min 2.5 - - mVp-p FG 7'/7".A.tJlUf Fig.5 

.A tJ:Qi1J' v-""'"' 

it'Cl'7Cl.A'T'17'79 
VFG NM - - 0.5 mVp_p FG 7' / 7" .A tJlUf Fig.5 .11 .A"'?-'.// 

SC 9l/ffCl - v-"''Jv'lll:EEiBIHI VscL 0 - 1.0 v Fig.5 

SC Yili-T~ FJl-v«Jv'IJl:EEiBIHI VscM 1.5 - 3.0 v 
. 

Fig.5 
------

SC Yi/i-Tl\1 v-"'Ji-'lll:EE~IHI VscH 3.5 - 5.0 v Fig.5 

~~ti~Nmf.!iliBih lose - - 600 kHz Fig.5 

~~ti~~••ff .ti.lose -0.2 0 +0.2 % *1 Fig.5 

Jiff T { A '7 IJ IPIJVlf.!iliB<h 1 lo1s 1 - 300 - Hz ~~ti: 460.8KHz SC=L Fig.5 

ilff'T {A '7 1) IPIJVlf.!iliB<h 2 lo1s 2 - 600 - Hz ~~ti : 460.8kHz SC=M Fig.5 

ilff7 {A '7 1) IPIJVlf.!iliB<h 3 lo1s 3 - 360 - Hz ~~ti : 460.8kHz SC=H Fig.5 

7J v / " IJ ~ ·:; 9 'lll:EE VcL 300 380 480 mV RNF=0.68Q Fig.6 
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• 11~1'.f.J~ttl11li*/Electrical Characteristic Curves 

2.0 

~ 

• 1.5 > 
w 
0 
<l: 
f-
_J 1.0 0 
> 
z 
0 
f= 
<l: 
a: 
=> 
f-
<l: 
(J) 

OUTPUT CURRENT : 10 (A) 

Fig.1 lflt.J~'fO "L" ~EE-lflt.J~iJM~tt 

• ill~'.AE!Eli!~/Test Circuits 

ITIJ ITO ol 
Fig.3 

Hu 

H 

H 

H 

L 

L 

L 

BA6470FP-Y 

Vee 

~ 

• > 
w 
0 
<l: 
f-
_J 
0 
> 
z 
0 
f= Vee 
<l: -1.5 a: 
=> 
f-
<l: 
(J) Vee 

-2.0 
0 0.2 0.4 0.6 0.8 1.0 

OUTPUT CURRENT : 10 (A) 

l§ll!M!til!t Hu+=Hu-=Hv+=Hv-=Hw+= 
Hw-=2.5V, SS=H ())Pi\'()) A,()){j 

*-~A.t.J~ffiA. A.lflt.J•J!ijo lflt.JWW:fl:b.Q~ 
t.Jieim /:())1'~.Q.1§-*-JvA.t.JYili-T~EE 

SSYi/i-TON~EE 

Hv Hw 

L H 

L L 

H L 

H L 

H H 

L H 

A.lflt.J•J!IJo lflt.J;lf"llJ:fl:IJ.Q ~ 
/:())1'~.Q I H+-w I ())~EE 

A.lflt.J•li•Jo l:ilt.JiJ'"W:fl:b.Q SS 
Yili-T~EE 

Uo Vo 

H L 

H M 

M H 

L H 

L M 

M L 

Wo 

M 

L 

L 

M 

H 

H 

*-Jv.A1J 
H; H+>H­

L; H+<H-
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BA6470FP-Y 

o] ;t--Jv.A.:tJ 
i:Jl:§ 

Hu+ Hv+ Hw+ 
)llJ~tl:l:IJYfi'f ::Et.i:*i* 

H L L Uo lo=350mAil!l!±l 
P#<7)V1 <l)fj 

!±l:tJ~fa L H L Vo *-Jv.A.:tJ 
'll!:EE H 

L L H Wo H=3.0V 
L=2.0V 

H L L Wo lo=350mAil!l.A. 
P#<l) V2<7)f00: 

!±l:tJ~fa L H L Uo ;t--Jv.A.:tJ 
~EEL 

L L H Vo H=3.0V 
L=2.0V 

v. 

Fig.4 

J.ij El ::Et.i:*i* 

FG 7' /-pf 1 / 20 log (V40) P-P 100:/V3<7) P-P f00:) 

·ff[J 7 [J .A :T 177 :\! SDO tf 91L7- i' - t- ii fJ ';::t!Jf'F9 
iiM,.A.:tJ 7.> V30) P-Pi00: 

if[J'J[J.A:T17'?:\I SDO tf M tl;mlc· iii> 7.> V30) P-P.f00: 
.11 .7.'7-:// 

SCYlfil'TL~IHallII 91L7-t'-t-O) (T1+T2) = 
1536/460.8 (ms) C: t.i: {> v 5<7)'fm 

ITJJ [IIJ SC Ylfil'T M ~EEfellII 91 L'f- t'- t-0) (T1+T2) = 
768/460.8 [ms) C: t.i: 7.> Vs <7)'(00: 

SC m.:r H ~EEfellIJ 91 L'f- t'- f-0) (T1+T2) = 
1280/460.8 [ms) C:t.i:7.> V50)f00: 

~:lm~~:lmp.jj)J!i~ 600kHz iz 7 ::;, "J 7 ~:lm'T 

~:lm~~:!m*All 460.8kHz iz 7 ::;, ·:; 7 ~:lm'T Jk '(f;.Ht 
Lt:::i ....., :T....., -tt fel :it 

Fig.5 
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FG-SDO ~ 1b.7-1'- I-

1.lrn< 1/(T, + T,) 
I T, T2 I 
I I 

(. 1/fFG i· I 
FG r-1 --r--.... .----..., --! ~--~!~' ~----'r---

H \ I 

SDO MJ],__--+------'r~---------'fl__ 
L : I 

2.t,,~ ~/(T, + Tzl 

FG 

H 
SDO M---1---+------'-----------~ 

L ' 

3.f,,>1°/(T,+T,) ,...::....' --..., 

FG--! I: 
I ' 

H : : 
SDO M--jjr---~-----.LJ;-', ------.LJ 

L : 

ITIJ DJ] 

Fig.6 

L 

RD Nm 

SC T1 

H 512/460.SkHz 

M 256/460.SkHz 

L 256/460.SkHz 

BA6470FP-Y 

Tz 

1024/460.SkHz 

512/460.SkHz 

1024/460.SkHz 
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• llJfl:iltlll'I 
( 1) ;t- -Jv A.:1J t :±l:1J~J.±11L:~~ 

;t--JvA.1J~EEt:±l:1J~EEO) Hw+ 

1.iH~ ~f~tt;t Fig. 7 0) J: ? ': (21pinJl""-j-+-"'kc+---t--,..+o<=-1--+-"' 

(2) ··if-;j<° 

Hv+ 
(23pin) 

Hu+ 
(25pin) 

Fig.7 

7-:J 9 Jvif-;f- f !*I~ t., T~'* 9 o FG f.!il)J.U~fR~50) 

R~f.!il~~f009f.!il~t.,~f.!il~~~JRJm~tt~J:?~ 

PWM R~ {.,"°(~':1:9 o 

1) R~5 (8,9pin) ••-:r'1.7.7 1J~.t.-90)7D·:;7 

f-:::> < IJ * 9 o ~* 600kHz * t' 'HM'F l., * 9 o !itfflffqO) 

J:? ':-tz 7 ~ ·:; 7R~-Tt :::i /7/iff-:::>LtT < tC. ~ ~'o 

*~~$7Dy70)~·A:1Jt~•t''to 

2) .Al::°- F-W~.:Hlff (11 pin) SCYIM-T~EE,:J:-:>T9 

f.!iJO):tJrJ/ 1--~tfRtJ•J*'to 

Seill/i-T'iltf£ tJ"J/t-:J[ ~j1p.!jj)Jt:J[ 460.8kHz llijCT) 
FG CT)[ilJJtljp.!jj)Jt:Jt 

L(OV-1.0V) 1536 300Hz 

M( 1.5V-3.0V) 768 600Hz 

H(3.5V-5.0V) 1280 360Hz 

FG<300Hz 

FG I 512 1024 I 512 1024 
\__11536 __/ ~ 1536 

n?/• n?/• 
~llU' 1' :::<. 7 ') !' tfj:IJ :t-// 71.__ ____ __.r 
~ 'i'·-:5' tfj:IJ tfj:IJHigh 

FG=300Hz J I j 1 I 
FG I 512 I 102'1 ) 512 I 1024--.J 

\__ 1536 \__ 1536 __/I 
n?/•- n?/• 

tfj:IJ:t-// 

Fig.8 

BA6470FP-Y 

open 0) t ~ ';t Vee/2 t fJ: IJ M ~;!;;Im t IRJ t; t''t o 

3) ••71.7.7 1) ~ .t.- 9 (17pin) PWM R~f~'5-f 

17 pin tJ>Gt±l:1J {.,*'to (Fig. 6)0 

(3) ;;.9- 1--/.7. 1-- ·:1/YIM-T (1pin) 

-'E-90)0N/OFFm!liln'.'To 2Vtfl't'ON l.,3VJ:JJ:.t' 

OFF {.,*'to 

(4) FG 7'// (13, 14pin) 

-'E-9tJ•GO) FGf~'5-f:lt!l~l.,*'to lf1/';J: IC J*lffBO) 

fiH1c.ltt'~lll)GtLTslJ, 42dB (Typ.) t''to :11!1~!.,f.: 

•O)m'5-~IC1*1$t'~1~'ll--@mf•-:>Z••71.7. 

7 I)~ .t.-91\.)..tJ ~ fL *To 

(5) 71 Jv97'// (16, 18pin) -ill1J{JIJ7'// (19pin) 

••71.7.7 1) ~ .t.-9 t' PWM R~~ tLtd~'5-Hl9 

l.,TOOR~t.,*'to ~O)ocm'5-~~{JIJ7'//~*G 

fL, -'E-90)@fifilJIJ{JIJ{.,*'to -'E-90)@fi •• tJ~!j!~\ 

t ~ 'j:~fi t fJ: ~ J:? ':tif'F {.,, @~•·;l)f~~ \ t ~ 'j: 7 

Jv l--Jt-7 f tJ•tt ~ J:? ':tif'F t., * 9 o ilJIJ{JIJ7';.... /O):±l:1J t 

t.,zcNF (19pin) tJ~·s•J, R~~.ilO):::i;....7;....iftfftm 

(fft~1iti: 0.01 µ F, 330) f Vee r .. i,:tl*'1C {., T < tC. ~ ~ ' 0 

(6) RNFYIMT (4pin) t:tJv/l--1)~·:; 1--

4 pin ';t-'E-9 F71 J\,:t±1:1J$9:0) GND YIM-Tt''t o 4pin 

GNar .. i,:1ltfftm Ot~0.680) ffl*'1Ct.,z<tc.~~'o z: 
z: t'R~ U.:~EE f IC l*lffBt' 7 1 - l'"J\ ·:; 7 vr t±I :1J~ 
mE f ilJ!J~R {., * 9 o illlJ~R~l* I Max ';t: :tJ v / 1-- 1J ~ ·:; 9 ~EE 

t 4pin fftm R4pin J: IJ' /X:rtt'*lll) G tL* 9 0 

( )- 380mV(Typ.) 
IMax Typ. - R 

4pin 

FG=450Hz 

FG>450Hz 

FG=600Hz 
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• JitJD l!Hl'9lJ/ Application Example 

Fig.9 

naHrn 

BA6470FP-Y 
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• f!!JfL.l:.O)il~ 

(1) -Jz 7 ~ ·;; 7~~-T0)1J.i1tt:lE:ni:-::ic 'T 

fieJ=llt .Q iz 7 ~ ·;; 7~~-ri:J: -:i T, 1H1tt:lf:BO)~JE1ii 

1.fWfJ I)* 9 0 

f!!ffl9.Qiz7~~7~~-TO)~-:IJ-t+~~Hlk~T 

:lE:Bf);R:OtJ-Cf~c'o HE8~{'FfiJi~O)iz7 ~ ·;; 7~~-Tf 

{leffl ~ ti. .Q .-@;-ii, CSB460E201 f {leffl l., T < t.: ~ c 'o 

Z.O)HijO)jj.i;ftt ::J /j'/-tfO){iW: Fig.10 0) ts IJ T9 0 

t.::tC.' t.,, Z.O):lf:BTO)J'iil:JtJHiiiEJl717..7 'J ~ .:7--9tl:l:1J 

;l:TT90)T, ~f!!fflqO)~~:lE:B~lj~-90)ttg~J: 

Spin 9p1n 

I 1500pF I 
~~~.,r1-, 

Fig.10 

Pin No. ~iliFr~ ~ 

BA6470FP-Y 

~§tiBfffn.Q.:.tff®~;t"to f0)·-@J~ff80)~~. 

~~-TO)~iElBfi!'!'.J! L,~Jl:Hr-:i T < tc.· ~ c'o * t.::, ::i 

/j'/-tfO)~S-::i8~lj~JlMttf+~•·~k~~T, 

{leffl9 .Q ::J /j'/-tf >b;R:;E [., l < fC." ~ C 'o 

(2) AA~J!IT§Jm (TSD) i:-::ic'T 

ihf'F)AftJliit~-@J)Aft}li: lT*-1175°C (Typ.) T 1''711\0) 

ti:l :1J f ~T OFF ~;I: 9 o *-115°C (Typ.) O))Afii.Jl t: 7.. 7 1J 

'/klf®IJ;l:9o 

(3) CNFllffiiT (19 pin) i:-::ic'T 

~~ttOtJO) CR t ~ T, 19 pin-Vee Faii: 0.1 µ F, 330 f 

iili:?IJU~*"C~T< t.:~c'o 330iiB+kHz0)~~1ftl:l:1J 

i: ® .Q •.g.i:ieJ.J:~lVf® IJ * 9 0 

19 pin-Vee Fai i: 30k Q ! t~*"C l., ;I: 9 t ~jbaifFai, W/F fJ 

c·O)~if·titf~~ ~ n * 9 o ~jbaif® .Q c' i.t~~rnaifc~:mc 

0) t:"- 7{i§1J~·~c '•-@J 19 pin-Vee r .. ii: 51'-1 ;;f- Ff t~*"C 

L,;t9tt:"-7.fs~~.QZ.tffT8;1:9o Z.O)•-@J~ 

~O)f.:: &'.>iUIH:B kOO)ttUJt!t~*"C t., T < t.: ~ c 'o 

~. 

~· 
1 SS 'E-90) ON/OFF Lo: 'E-9 ON Hi: 'E-9 OFF 

2 Uour UflH-91±l:IJ 

3 Vour VflH-91±l:IJ 

4 RNF n?-J::BO) GND 

5 Wour WffH-9t±l:IJ 

6 VM /~?-$(7)~ilil[ 

7 GND 1~-l}J::BO) GND 

8 OSC1 ~:tm1~Yili<T-

9 OSC2 ~:lm1~Yffii-T 

10 GND 1~-l}J::BO) GND 

11 SC .A l::" - l'"ljJ:I~ 5t Yffii-T L : 1536 tJ ') / t- M : 768 tJ ') / t- H : 
1280 tJ')/ t-

12 Vee 1~-l}J::BO)~ilil! 

13 FGO FG J7 / "1'1±! :h 

14 FG- FG J7/7"}...:IJ-Yffii-T 

15 FG+ FG 7'/:1}...:IJ+Yili-T 

16 FIN fl7j-7' /"1' )..:IJ 

17 SDO ll!i71' .A7 1J ~ :?:-91±l:IJ 

18 E, IN I7-7'/:f}...:IJ 

19 CNF I7-7'/°1't±l:IJ 

20 Hw 
- Wfl'l-1ff1J;j;-Ji,)..:IJ 

21 Hw+ Wfl'l+1ff1J;j;-Jv)..:IJ 

22 Hv- Vfl'l-ffilJ;j;-Jv}...:IJ 

23 Hv+ Vll'l+ffil];j;-Jv}...:IJ 

24 Hu- u fl'l-ffilJ;j;-Ji,}...:IJ 

25 Hu+ u fl'l+1Rl1*-1i,J....:IJ 
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BA6471 FP-Y /BA6472FP-Y /BA6473FP-Y /BA6474FP-Y 

BA6471 FP·Y/BA6472FP·Y 
BA64 73FP· Y /BA64 7 4FP· Y 
FOO .A I::°/ I'' JI;-=(:- 9 I" 711~ 
Motor Driver for FOO Spindle 

BA6471FP-Y/BA6472FP-Y/BA6473FP-Y/BA6474FP-Y 

tt, FDD .::u::0
/ J-.'J[,'f-9~~1Jj,Ef.l(.:::~~~nt.:: 1 T"J7' 

IC T9 o 

7:/'9Jv-tf--;Fi*JJl, J\''7--tz-·:;:r~liEf1~. 3~13~i&'.li 

1t.J. 1J.::. J7~~1JJ1.J:rti.:::J: ~J ~~l!ET~ttliET9 o 9H1LHlB~ 

1f::*:"1/iiL.:::~lj)JiT~, IC t.f1J,ru!H·;;J;--:;/""('9(l)Tiz·;; J-. 

(l)1J,ru!1Uf~ n :!: 9 o 

The BA6471FP-Y I BA6472FP-Y I BA6473FP-Y and 
BA6474FP-Y are 1-chip IC developed to drive FDD 
spindle motor. 
Its functions are high owing to builtin digital servo, 
power saving function and the 3-phase full-wave 
pseudo linear driving system. The number of external 
devices can be greatly reduced while reducing the 
size of your set thanks to a small package of the IC. 

·~~ 
1) 3~13~5&'.~.iHJ;t 1J.::. 7'~Ub1l:rto 

2) 1±\t.J~:fO~f±tfili < , ~13i.::: J: .Q 1\7 '/ :t- tf::!r Id:~ 'o 

3) ~ttliE7'::.;9;i,-tf-#§~i*liio 

4) H'7-iz- :7'~1iEf1 ~ o 

5) ;J';-J[,~)IJA1' ·;;'Ti*Jiio 

6) §~~m~ ~ 'ilJliEo 

7) 1J,ru!H'7-H·;;J;--:/' 

•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 SSOP and 24 pin power package 

• 9i-ff~-f")i~/Dimensions (Unit : mm) 

0 0 
I I 13 
~1.95Typ. 

~ ~,~13¥-~ ~1~!~ ~E-3_1 \\jll_l 
- G__j 'l 1-~ -J 0.3M1n. 6 

f- 0.4±0.1 0.8+0.2 +I 

•m~ 

FDD 

"' -
0 

ci 

• Applications 

FDD 

(') 

ci 
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BA6471FP-Y/BA6472FP-Y/BA6473FP-Y/BA6474FP-Y 

• 7a·-:1?~·17~7A/Block Diagram 

• IW§~lf:ll:::k~*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~P;IJO'lll.3:: Vee 7.0 v 
i-1'3fi~ pd 1450* mW 

lb1'Fi.1Jl~lll Topr -20-+75 ·c 
1*1'.¥1.ilf~lll Tstg -55-+150 ·c 
i:ll:IJ~311!:mt lour 1000 mA 

• ~~11JfF*14=-/Recommenc!ed Operating Conditions (Ta=25°C} 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.25 6.5 v 
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BA6471FP-Y/BA6472FP-Y/BA6473FP-Y/BA6474FP-Y 

• 11HiJf..J~li/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

IEll!MimI Ice 13 18 25 mA :±l:h OPEN Pi\' Fig.6 

;t--JL-llll~J...:hlal!I VHS 1.5 - 4.5 v Fig.7 

;t- -Jv Amp J...:h~/J. VHin 60 - - mVp_p ~llJJ...:h Min Fig.7 

:±l:h~~atll: Vsat - 0.95 1.20 v lour=350mA Vsat .g.~ Fig.7 

l!/J. T 1 7-. 'J 1) :±1 :h H VoH 4.7 4.9 - v Fig.8 

J!/J.7'1' 7-.'J 1J:±l1J L VoL - 0.1 0.25 v Fig.8 

~Ur Amp :±l:h H VEinH 3.0 3.3 3.6 v 10pin=2.0V 

tt# Amp :±1 :h L VEinL 0.5 0.75 1.0 v 10pin=3.0V 

FG J7/-j'Jf1 / GFG 38.fl 42 44.fl dB t=300Hz Fig.9 

l!/J. -T 1 7-. '7 1J iUuJ,J... :h VFGMin 5.0 - - mVp .. p FG Amp J...:hl!Ul Fig.10 

l!/J.7' 1 7-. 'J 1) / 1 7:°? - :; .. ;_, VFGnm - - 0.5 mVp_p PG Amp J...1J:llll Fig.10 

I 7-)7 / 7°~$18;1ft Verr 2.4 2.5 2.6 v 9pin ~tll Fig.6 

ffi1JUIJJ...1J71 ;_, Gerr -14 -11 -7.5 dB VRNF X<J" V9pin, VRNF=0.56Q Fig.11 

iii~lh1'F~i1Hk Foscm - - 550 kHz ~~ii 9Hl3A.1JPi\' Fig.10 

~1~~ii.llh *'i/J.* L>.Fosc -0.2 - +0.2 % Fig.8 

::IJ v ;_, " 1) .::. ·:; $l ~ll: VcL 175 205 235 mV 20pin M Vee RNF=0.560 Fig.11 

7-.$l//{1~ml lsr - 0 3.0 µA Fig.6 

BA6471FP-Y 

BA6473FP-Y 3.0 - 5.0 v 7-.$?//{-fti:li Fig.6 
12pinH lBl!I V12H 

BA6474FP-Y 

BA6472FP-Y 3.0 - 5.0 v lh1'F~im Fig.6 

BA6471FP-Y 

BA6473FP-Y 0.0 - 1.5 llJ1'F~lm Fig.6 
12pinL~l!I V12L v 

BA6474FP-Y 

BA6472FP-Y -'- 0.0 - 0.5 7-.$?//{1~11 Fig.6 

BA6471FP-Y 

BA6472FP-Y 3.5 - 5.0 Fig.10 
16pinH ial!I V15H v 

BA6473FP-Y 

BA6474FP-Y 1.5 - 5.0 Fig.10 

BA6471FP-Y 

16pinM lBl!J BA6472FP-Y V15M 1.5 - 3.0 v BA6474FP-Y 1:11 Fig.10 

BA6473FP-Y 
MtiiliJIJ;l;-ttf,, 

16pinL~l!il :i:~~ V15L 0.0 - 1.0 v Fig.10 

25pin ~~18:/l: V25 - 0.8 1.0 v 25 pin 10mA ml [,it,,fj. Fig.6 
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BA6471 FP-Y/BA6472FP-Y /BA6473FP-Y /BA6474FP-Y 

• C~B'!l!M'ttdtltl/Electrical Characteristic Curves 
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2.0 

90m~ x501m x 1.~mm 
~ ti7 ;n:if-oF ~;!U.& 

a_" 1.5 
t---KJW z 

0 
>-
~ 1.0 
Cf) 
Cf) 

0 

0: 
w 0.5 
5: 
0 
a_ 

c. 
;; 

> 

w 
0 
<( 

>-
_j 

0 
> 
z 
<::,> 
>-
<( 
0: 
::i 
>-
<( 
Cf) 

> .s 

0 
0 

1.0 

0.8 

250 

200 

w 150 
0 
<( 
f-

'3 100 
> 

0: 

50 

0 

~ 
' ' ' ' 

' ', 
' 

' ' ' ' 25 50 75 100 125 150 

AMBIENT TEMPERATURE: Ta ('C) 

600 8QO 1000 

OUTPUT CURRENT: I, (mA) 

Vcc=5.0V 
R,, =0.560 

~ 

1 
\ 

0.5 1.0 1.5 2.0 2.5 3.0 

CONTROL INPUT VOLTAGE: V 90;, (V) 

. . 201---r--t-----J---t---t-~--i 

~ f­
z 
w 
0: 
0: 
::i 
() 

~ 101---J---t----i---t---t---t--l 
::i 
() 

0: 
() 

0 ~0--'----,2,____,3,.--___,4 _ _,.,5 _ _,.,6 _ _,,_7 

SUPPLY VOLTAGE:Vcc (V) 

v cc.-----,---,---,---~--~ 

>" Vcc-0.21-----t---+---+----+---1 

w 
0 

~ v cc-0.4t-----t---+---+----+---l 
_j 

0 
> 
z 
0 

>­
<( 
0: 
::i v cc -0.8j----j--"""""lt::"'""':::--+-+---+---l 
>­
<( 
Cf) 

RD Nm 

21,24pin 
v cc - 1. 0 "'0----,2'*0""0--4"0'"'0,.---';o:6-:co""o-....,s'°"o"'o-....,1c-='oo o 

OUTPUT CURRENT: I, (mA) 



• iJllJ;iEl§li&~/Test Circuits 

Fig.6 

Fig.8 

0 

Fig.10 

BA6471 FP-Y /BA6472FP-Y /BA6473FP-Y /BA6474FP-Y 

0 

Fig.7 

0 

Fig.9 

0 

3.0V 

J,, 

Fig.11 
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BA6471 FP-Y /BA6472FP-Y /BA6473FP-Y /BA6474FP-Y 

• 11Jfl:fill.ljij 

(1) *-Jv.A.:t.J-t±l:t.J 

3 *~O) *- Jvf~-15- f J7 / /l:'J:miJliii l.,, ~ I- IJ "J ? A$ l:':tl!i 

1Jliii:g..6X~ n, :tm1Jiiiiffi1Jm!i.il~~l:'~mr~~~ ntd~. t±l:t.J i-;·7 

1 ri i::: A. :t.J ~ :tL, t±l :t.J F 71 t '\(;t-=E - '.>l ::i 1 JvO)~~ih~mt 

ff:J:!:~L.,:J':'to 

*-JvA:t.lf~-15-tt±l:t.J~fEO)f:iH~';t, Fig. 12 O)J:? t.i:~ 

f*';::f.J:IJ:l':'to 

30° 

Fig.12 

(2) I7-7'/7 (9pin) -~mr•iir/7' (?pin, 

20pin), 1Jv/l- 1J~";l-

I 7-r :-- 7 J-:t.J (9pin) ,;:: t;t, f.i!Hrnn' SO)ffi11m~1±t.f 
~n~. ~:ttij~mr•iir:--7t•L.,T:tm1Jliii~m!i.ilai:::.A. 

I), t±l:t.J~)1i[fffilJ1ilJL.,:J':9o 20 pin 'j:~)1i[~~)iy//O) 

!:Hi A. :t.J ~I/Fr t t.i: -:i T ~' t 9 o Vcc-20pin r,.9';::11HiHJi 

(RNF) f t~H~ L, T' 'E- '.)I ';::mrn .Q~mt f ~EE t L, T~ 

tfll,, 71-1''t\·;,i?f1.J1 tt.QJ:?,;::L,n,t9o :hi// 

1- 'J ~ ·y 1-m~';::J: 11 t±l:t.J~mrtiffilJBR~ :ttt9 0 t±l:t.JffiiJBN 

~mt IMax. 'j: Vcc-20pin r,.90)fJ;.\J!.HJi RNF t;:: J:-:> T)~;j: IJ, 

(3) .A'.)1- 1-/.A l-·;17'~-T (12pin) 

'E-'.>lf ON/OFF ~it.Q~-Tl:'9o .A'.)l/t\1P~t:'H~I 

~~~)1i[fi:t'l:::Jt;:: l,:J':'to 

~0-X~l:'O).A.:t.Jo97?~TSO)•~l:'9o 

12pin BA6471FP-Y BA6472FP-Y BA6473FP-Y BA6474FP-Y 

H 7.9/1\1 7.9- t- 7.9/1\1 7.9/1\1 

L 7.9-t- 7.9/1\1 7.9-t- 7.9-t-

(4) ~-~ (17, 18pin) 

o :;- ·;,i? 0)£*? o ·;,i? fi'PJ t 9 o Jitffl!i.il~MUO)J:? ';:: 

'I! 7 ~ ·y ? ~:lm-T t ::i :.-- 7 :.-- 'if f t~Hr1C L, T < t!. ~ ~ 'o t t.:: 

17pin 1.J' S9H1B? o "J? f iilUtA:t.J9 .Q ~ t t l:' ~ t 9 o 

n::k 550kHz :l': l:'i!Jf'F I., :l': 9 o 

(5) .A I::"- H;JJ~it (16pin) 

.Al::"- H;JJ~it~-TO)~f±t;::J:-:iT, o-Si'·;1?0)7t~•11~· 

~pl) :J':90)l:', 'E-'.)/O)!i.iJfi·f~1~~it.Q ~ e:11~·l:'~ 

:l': 9 o !i.ilfii.,;l: BA6471FP-Y, BA6472FP-Y, BA6473FP­

y l:' ,;1:, 300/360/600rpm 0) 3 ~n l:'' BA6474FP-Y t;J: 

300/360rpm 0) 2 ~ttl:'9 o 

~0-X~l:'0)7t~•~TSO)•~l:'9o 

?)' ~ ~ 
16pin 

BA6472FP-YT BA6473FP-Y BA6471FP-Y BA6474FP-Y 

H 1536 1280 1365 

M 768 768 -

L 1280 1536 1638 

(6) FG 7'/7' (13, 14, 15pin) 

'E- '.>l 1.J1 S 0) FG fg-15- f :tl!liJiiii L, :l': 9 o if 1 / t;J: IC ~flBl:' 

42dB (Typ.) C~~'.\E I., T di> IJ :l': 9 o :tl!liJiiiif~O) FG fg-15-t;J: 

~1~71-!i.ilMf•-:iTD97?~.A.:t.J~:tt:l':9o 

(7) ~JlT1.7.?1) ~ ::f..-'.)/ (11pin) 

)tJlfJUxL,, {O)~';::Jit[.:;f.:: PWMfg-15-f 11pin 1.J1 St±l 

:t.J L,;l':9 (Fig.13~~)o 
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BA6471 FP-Y /BA6472FP-Y /BA6473FP-Y /BA6474FP-Y 

FG<300Hz FG =450Hz 

1
,512 I 1024 71 

1536:1J?/~ : 1536 
~lt71' 7-7 'J i1tll:IJ:;t-/:..- rT"!._: __ n_.,_:..-_~ _ _J 
~*-7tll:IJ _..__ ___ --J, I ' 

tll:IJ High 

512 FG 

FG =300Hz 

FG 
J .__I ___.I r--
k512 I 1024 ,.k512 1 1024 ,.I 

FG >450Hz 

~lt71' 7-.7 '! ~ *-7 tll:IJ _ __._ ___________ _ 

FG >300Hz FG =600Hz 

Fig.13 BA6473FP-Y 16pin=LO)~.g-

Pin No. YiilT-.:8 

1 H1+ 

2 H1-

3 H2+ 

4 H2-

5 H3+ 

6 H3-

7 S-GND 

8 CNF 

9 Err in 

10 Fin 

11 SD out 

12 ST/SP 

13 FGin+ 

14 FGin-

15 FGout 

16 SC 

17 osc 1 

18 osc 2 

19 Vee 

20 RNF 

21 A3 

22 A2 

23 P-GND 

24 Al 

25 H-GND 

.~,, 

"" 
;F-JL-.A:h Amp1 if..A:h 

;t--Jv.A:h Amp1 ~.A:h 

;t--Jv.A:h Amp2 if..A:h 

;t--Jv.A:h Amp2 ~.A:h 

;t--Jv.A'n Amp3if..A:h 

;t--Jv.A:h Amp3 ~.A:h 

f~-IS-lli!GND 

Err Amp l±l:hf:iHIHiliflfll:i /7'/-ttYiilT-

Err Amp .A:h (fl~ Amp l±l:h) 

tl~J"// ~.A:h 

Ji.IJ:T 1' :A? IJ ~ ;;f--~l±J;IJ 

:A~- 1-/:A I- ·;1/YiilT-

FG Ampif..A;IJ 

FG Amp~.A;IJ 

FG Ampl:l:l;IJ 

:A I::'- t::i;... H:J-Jv 

~tifi l±l:h 

~tifi .A:h 

f~-IS-$ iii.Ill 

1"71' /~-llll•i!ii ('ii)lif~l±JYiilT-) 

'E-~ l±l:h3 

'E-~ l±l:h2 

1"71' I~-$ GND 

'E-~ l±l:h 1 

;F-JJ, 1~1'J":A :A1' ·;17- (GND) 

e ffllL.l:.O))iAl;: 

(1) i:!7 ~ ·;17~:1AH·0)9H1tt'.lE:fx 
MJ!l99i:!7 ~ ·;i 7~:1AHO)~mt:J: -::i T, 9H1tt'.lE:fxO) 

~.iE'fiiiJHi: IJ * 9 0 

:lE:fx*:lE:f~n9M~. Mffl~n9-t:?7~~7~~~0) 

~-:n-c+~~~Wf~~n~L~'.lE:fxf*:lE:~T~~ 

\, 'o BA6471 FP-Y, BA6472FP-Y, BA6473FP-Y ~, '*i.\ 
•ttttm~~AA~TO), i:!7~~7~~~f~MfflO)~e 

l.t, CSB-460E202 f~Mffl< t.:~1,'o -t'O)~e. 9H•ttt 
'.lE:~l.t Fig.14 iif~~fjft C ~ IJ ;!: 9 0 

Mm~ n9:::i;.....7;. .. '"'t1.t, m1t"l"'~/l~~tt1+~~11: u.: 
? .i ~*:lE: ~T < t.:~1,'o 

~017 1--t, X : eSB460E-202 
e, : 1500pF 

x I c,1 e,: 330pF 

Fig.14 
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BA6471 FP-Y /BA6472FP-Y /BA6473FP-Y /BA6474FP-Y 

~'T 

~-'.)!IEJ~;x (FG 7'//l±l:fJ: 15pin) tHsefflPi¥C1.>ll-sf 
~;x~lj~-11o:>tt~~~ij, ~nt~~~~ew~ij* 

To fo:>~e1;1:~~T-o:>~~Jilil)Bi:;xH'&filli!fl L, TIEJ~;xt 

ef?-1tT < tC. ~ ~ 'o 
~~Jilil)Bi:;xo:>fl'&:filli!!l!HJ.i;ftto:>::i /7'/-tt': TRJlifl"T o 

~ 1_, < li~~T- ;1. - fJ-t: .:'~§~ < tC. ~ ~ 'o 
(3) ;F-Jv~T-o:>tl~1J$,:-::.i~'T 

;F-1i...~.:ro:>1~17.:;~Jilff';t, iUIJ:ll~. ~HIJ:ll~C:tt: 

RJliEl"T o 
tc.tc. 1_,, iiH1Jtt~o:>~e';1:*-1i...1±1:1Jtf;F-1i...flil;ffl.A:fJ~ 

IHI i ~ .::t tJ ~' ~? ':~~t: ;:·51~ < tC. ~ ~ 'o 

H+ 
1, 3, 5 pin 

2, 4, 6 pin Q-J\A/\,----l-----' 

H-

(4) ;F-Jv.A:fJ l//'(Jvt:-::.i~'T 

~;F-Ji....A:fJ (1-6pin) o:>v-"'·;i...1;1:~ * IJ~::kt:IJ IJ * 

Tc, A1~~/~/1Xdl±l~~ed~ij*"foM~.A 

:fJ': T 100mVp_p f El~ C: I_, T .A:fJ I_, l < fC. ~ ~ 'o 
(5) 23pin (~-11ili:mt GND) t:-::.i~'T 

23pin ';t~- 11ili:mto:> GND l"1~~flB GND (?pin) t ';t 

tt*7\: ~ n l~ \ *-1t /i,o 

~ - 11ili:mto:>im.~ t tJ ~ f;; /1)1~9 - /~IJ: ct: Ii .:').1~ < 
fC, ~ ~ 'o 
(6) ~M FIN 1:-::.i~'T 
~MFIN ';t-tt·iA 1-v- t-t:-::.i1Jt.f-::>TSIJ*9o 11.'f 
FIN i GNDH9-/C:fl~L,T( tC.~~'o 

'------Kf---------..__,., 9 pin 
Ernn 

BA6471FP-Y,aA64j3FP-Y 
BA64 74FP-Y 

11,iin BA6472FP-Y 
SD OUT 

ST sic 25 kn 
12 P"' D-'vv-:,__.___JV 

294 

13 pin 
FG in• 

2okn 

1 Spin 17pin 
OSC2 OSC1 

23.5kn 

1 4pin 15pin 
FG in- FG out 

RDNrn 

1 kn ,A 
r~r--1 ~ 40( 

A3 
21 pin 

~-----+-----_._ __ -0P-GND 
23pin 



BA6471 FP-Y /BA6472FP-Y /BA6473FP-Y /BA6474FP-Y 

• Ri lf:I !El Mf§IJ/ Application Example 

R, 
~--~\!Vlr---------------"·····-------~-

Fig.15 

$~"!. MEMO 

Ra. Rb Hall ~-TO)~)ljttf:l:fj1\ 1J7.A~j~'.iE[,;!:9 a 

CNF t±l:tJ~ilitt::tH!lfffiif Hr~' ;1: 9 

C1 ,173-:lEtt 

R1 '1173-:lEtt 

C2 ,173-:lEtt 

R2 ,173-:lEtt 

C3 FG Amp fJ ·:; / 1) /?'::i /-T'/if 

C4 FG Amp/\ 1 tJ ·:; 1--:lEtt 

C5, Ce ~~~ffl:J/7'/if 

C7, Cs, Cg t±l :tJ il1liM~:lE If.I 
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BA6479FP-Y 

BA6479FP-Y t.:t, FOO .A!='/ i'"Jl-~-11~1JJ,Ef.11:m)~~ 

:h.t.: 1 7 ·:;7' IC "t'9o 7V'1!Jl-if-;j{ftiJ«, 1'1''7-i?­

:1flligf-;j" ~, 3 ffi~idl~'ft..l 'J.::. nn1.rn-~1: J: •J, ~•fig 

"t'~f:!:lig"t'9 o ;iH-;tlt$£;1f*iil:~l]iJ!"t' ~, IC ;lf1]\ru! 

/'\'·:; 'r-V'"t'90)"t'i? ·:; "0)1]\m!ft;lf~:h. :t 9 0 

The BA6479FP-Y is a 1-chip IC developed to drive 
FOO spindle motors. With builtin digital servo, power 
saving function and 3-phase full-wave pseudo linear 
driving system, the driver provides high functions and 
performance. Using greatly reduced number of outside 
devices, you can make your equipment set smaller 
thanks to a small package of the IC. 

-~~ 
1 ) 3 ~~~idlm~ 'J .::. J7l~Dn;;:to 

2) :±l:tJ~~O~l3:1.f11£<, ffit:d:.Ql~7'/:f-1.f1''f.t~'o 

3) ~f:!:fjgj'-'::J 11 J[,if-;j{IEJ~ftii!o 

4) ~ti~~:ji~)Bl~ 491.52kHz 

5) 1~'7-i?-:7'm!fjgf-;j"~o 

6) ;t--J[,~~.7.1' ·:;=J-ftiilo 

7) IEJfii~"W:jl ~ i'i]"figo 

8) 1]\~/'\''7-J~'.:;'r-V'o 

•Features 

1 ) 3-phase full-wave pseudo linear driving system 
2) Output saturation voltage is low and less fluctuating 

in phases. 
3) Builtin high-performance digital servo circuit 
4) Osciiiating frequency of the osciiiator 49i .52 kHz. 
5) Builtin power saving function 
6) Builtin Hall power switch 
7) RPM is selectable 
8) Small pciwer package by HSOP 25 pin 

·.m~ 
FOO 

• Applications 

FOO 

BA6479FP-Y 

FDD .A I::/ I'' Jlr=E -11 I'' 71' I~ 
FDD Spindle Motor Driver 

• ~ff~-t~~/Dimensions (Unit : mm) 

2.8Typ. 

0 0 

296 00420-36-S2G558 



• 'i [J ·:; ? 1117" ?' 7 L./Block Diagram 

• ~Mll::k:IE*1}/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbor Limits 

~Pi.JO~f± Vee 7.0 

ffmi:l~ pd 1450* 

IJJ'f'Filffi./UilOO To pr -25-+75 

'flil:ff:iffil/UilOO Tstg -55-+150 

1±\tJMnl!:ilit loMax 

* 90mmX50mmX1.6mm 7J7 :AI;f~ ::.-i!>H.li!:iii:~ 

Ta=25°ei:.Lte'fil'lllo~:ll!frl;t, 1·e 1~-:i~ 11.smwi/£[.;~. 

1000 

• :tlt~11Jff~f-l:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. 

Vee 4.2 

RDNm 

Unit 

v 

mW 

·c 
·c 
mA 

Max. 

6.5 

BA6479FP-Y 

Unit 

297 
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BA6479FP-Y 

• 1(~tr.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=5V) 

Parameter Symbol 

l!iliffl".l!:JM Ice 

.::o //~1-JM 1st 

*-Jvl<iH§.A:1JlBl!l VHB 

*-WJ7/7'.A:1J~IJ VHin 

:±l:1J~la•1± Vsat 

•JJ71A1~~*-~lil:1JH".l!:I± VoH 

•JJ71A1~~*-~lil:1JL".l!:I± VoL 

~Ur Amp l±l:1J H •I± VEinH 

U!~ Amp :±l:1J.L ".l!:EE VEinL 

FG Amp'f1/ GFG 

•JJ? 1 A1 IJ ~ *-~if,;1J\.A:1J VFGmi 

M?1 A1 1J ~*-~/1A""?-V> VFGnm 

I 7 - Amp £$".l!:tl VErr 

%1JUIJ.A:1J'f1;., GErr 

~~~~~~i~tt lose 

~~~i~tt•~JJ* .6fosc 

;/J v ;., I- 'J ~ ·:; ~ ".1!:1± Vc1 

12pin H lBl!J V12H 

12pin L lBllil V13L 

16pin H lBIHI V15H 

16pin L lBIHI V15L 

25pin ii~la•EE V25 

* R•~-~~-~~!,?R•~~T~~-z~. 
*~il'oli:i!t&itt~~~tl;t l,T s •J :1:-tt!v, 

298 

Min. 

17 

-

1.5 

60 

-

4.7 

-

2.8 

1.3 

38.5 

2.0 

-

2.47 

-14 

-

-0.2 

175 

3.0 

0.0 

1.5 

0.0 

-

Typ. Max. Unit Conditions Test Circuit 

22 31 mA Fig. 6 

- 3 µA 12pin=5V Fig. 6 

- 4.5 v Fig. 7 

- - mVp_p ~IJJA:1J Fig. 7 

0.95 1.2 v lout=350mA, J:.Ti;~t Fig. 7 

4.9 - v 500 µ AJM :±l Pi!f Fig. 8 

0.1 0.25 v 500 µ A JM.APif Fig. 8 

3.0 3.2 v 10pin=2.0V Fig. 9 

1.5 1.7 v 10pin=3.0V Fin. 9 

42 44.5 dB 1=300Hz Fig. 9 

- - mVp_p FG Amp.A:1J~'.jf Fig. 8 

- 0.5 mVp_p FG Amp.A:1J~'.IJ Fig. 8 

2.57 2.67 v 9pin ".l!:ilt Fig. 9 

-11 -7.5 dB VRNF M V9pin RNF=0.560 Fig. 11 

491.52 550 kHz Fig. 10 

- +0.2 % fosc=491.52kHz Fig. 8 

205 235 mV Vee M 20pin, RNF=0.560 Fig. 11 

- 5.0 v A~//~1t;l;!W Fig. 6 

- 1.5 v l!Ji'Ftl;!W Fig. 6 

- 5.0 v IFG=360Hz l'IOJ!!n Fig. 10 

- 1.0 v IFG=300Hz c·IOJ!!n Fig. 10 

0.8 1.0 v 25pin t: 1 OmA JM.AP(!f Fig. 6 

RDNrn 



• ~~rt-.l~tiJ!bjj/Electrical Characteristic Curves 

2.0 

~ 
~ 1.5 

z 
0 

f:= 
<( 1.0 
0.. 

~1.45W 

~ 
(/) 
(/) 

0 

a: 
0.5 w 

~ 
0 
0.. 

', 
'-I 

0'------L.--J'---------'----1~'' ~ 
0 25 50 75 100 125 150 

AMBIENT TEMPERATURE: Ta (°C) 

1.0r------,--~---.----,---~ 

> 0.81------1---+----+----+-----i 

w 

" ;: 0.6 t-------1---+---+--
_J 

0 
> 
z 0.4f-----1----+---+--,.~£f--/--l 
0 
f­
<( 

a: 
::J 0.21---t---:J,tp"--+---l-::-=--+------l 
f­
<( 
(/) 

> 
-S 

250 

200 

~ 150 
<( 
f­
_J 

0 
> 100 

a: 

50 

200 400 600 800 1000 

OUTPUT CURRENT: 10 (r:iA) 

~ Vco =5.0V 
R,, =0.560 

~ 

\ 
\ 

0o.5 1.0 1.5 2.0 2.5 3.0 

CONTROL INPUT VOLTAGE: V,,," (V) 

BA6479FP-Y 

c, 

<( 2 51---1---1---1---t----j---j--=-! 

-S i--v-
~ 201---+~+--+--~~~---+--~+-----" 
§ _L 
~ 15t---+---+--,+-+---t---+--+----1 

::J 
0 
~ 1 Ot---+---+-<-+---t---+--+------1 

::J 
0 
a: 

51~-+---+-+-+---+---+--+----j 

070--o--~2=-----c3~-47--~5--75--=7 
SUPPLY VOLTAGE: V 00 (V) 

V~r---.----.------,----,--~ 

>' v ,,-0.2t----t----t-----t---+----1 

w 

" ;: v ,,-0.4 
_J 

0 
> 
z 
0 

f­
<( 

~ v ,,-o. 8t---t--",.....""'==:--t-r-+---1 
f­
<( 
(/) 

200 400 600 800 1000 

OUTPUT CURRENT: 10 (mA) 
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Fig.6 

Fig.8 

300 

~ c: ~ 0 "" 
0 "" "" 
Ii-·~- 11 295Hz 
11 ""'~ 305Hz 

"' 

BA6479FP-Y 

)J!!'.lE5l<i!J: 

E1 

L 

H 

M 

M 

H 

L 

Ice: E12=0V 

1st: E12=5V 

V11H: .A:$! /J{1;j;\;fl&,;:f.i:.Q E12 CT>fBl!li 

V11L: IJJf'f;j;l;fl&,;:f.i:.Q E12'1>fBl!li 

V2s : 25pin •EEiR!'.lE 

Vsat 

)...1.J5l<i!J: t!:l 1.J tl;ll& 

E2 E3 E4 Es Es 21 22 24 

H M M H L H L L 

L M M L H L H H 

M H L L H L H L 

M L H H L H L H 

L L H M M L L H 

H H L M M H H L 

)J!!'.li::;f-1:,... I-

21 pin High 

21pin Low 

22pin High 

22pin Low 

24pin High 

24pin Low 

E,-Es H ; 3.0V, M ; 2.SV, L; 2.0V 

VHB: ErEs~'iiJ~ Vl, J:.~ct!:l1.J1J<'~~!!)ilJ t!:l1.J <'! :h..QfBl!lio 

VHin: H, L L--«JL-ji~'.J.>t.i:< [,"('~'~J:.~ct!:l1.J1J<'~J!lj1Jt!:l1.Jc'! 

:h..Q~,M~o 

)J!IJ'.li::5l<i!J: 

Cs: 330pF 

Cs: 1500pF 

X : 491.52kHz t 7 ~ ·:; ~ fttiT 

VoH: 11pin t!:l1.J ~ High';:[,, SW1 ; 1 l' 500 µA mtt!:llt.lCT> 

•EEiR!'.lE 

VoL : 11 pin t!:l 1.J ~ Low ';: [,, SW1 ; 1 l' 500 µA mf}..ll;lCT). 

S::)J!!'.li:: 

Ll.fosc : 17pin C1)/i¥J)Jtf,(C1)1Jiifi ~)!!!'.IE 

VFGmi: FGIN ';: 295Hz, 2mVp_pl' )...1.J [,, SDOUT l' High 

1J!IH: 3.39ms (Typ.) C1)/i¥JltJll't!:l1.J 

: FGIN ';: 305Hz, 2mVp-pl')...1.J [,, SDOUT l' Low 

1l!IH: 3.28ms (Typ.) '1>/i¥Jltlll't!:l1.J 

VFGnm: FGIN ';: 0.5mVp_pl' )...1.J [,, VFGmin'1>t!:l1.Jb"l'f.i:~' 

.::. C: 

RD Nm 



Fig.9 

Fig.10 

Fig.11 

BA6479FP-Y 

ilUJ:lE~M* 

VEinH: SW2; 2, E11=2.0V, Spin 'il!:Jl:il!U;E 

VEinL : SW2 ; 2, E10=3.0V, Spin 'il!:EEil!U:lE 

GFG : FGIN ': 300Hz A.tJ 

VErr : SW1 ; 1, 9pin 'il!:fE)l!IJ;E 

lose: E15=1.ov t: z 1668 ~fl!il 

E15=1.5V t: Z 1390 ~fl!i]O)tf:ltJ ;If~~ iJ ti 7-> foO)fBfil] 

V15 (H,L): fo=491.52kHz, m,;tO)~fl!i]~;lf~~iJti7.>, -tti-ftiO) 

E150)fBl1!i 

iQU:lE~M* 

RDNID 

Vc1 : E10 ~ Vee /:. t., Z, 20pin ~f]):;lf Vee t:~<t t., Z c tit!. 
ttl':b'."? Z ~, 7-> t:» f il!U:lE:9 7->o 

GErr: E10 fliJ~~-t!Z 9pin ~fil 2.4V-2.2V ;!:l'·0)~11:;aij' 

t:, Vee-20pin r~9t.>«:'. tit!. tt~11:;97->1J> f T°Y-"''Jv~ 

ff, l.,f.:tO)o 
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• •lllfl:mtlJI 
(1) *-Jv.A.:1J-t:l:l:1J 

3ffi~*-Jv~~f7//~:J11~[.,, ~~UY?A$~:1:il 

~••~n. ~~~m@n~~~-~~n~•. t:1:1:1J~7 

11'\t::.A.1J ~n. t:l:l:1J ~711•q;1:~-11:i111-~IHh~~ 

1#1:** L..'3:9 0 . 
*-Jv.A,1Jfg~t t:l:l:1J~ff~1l!f!H;I:, Fig. 12 ~J:? tJ:~ 

f*';:tJ: IJ '3:9 0 

Fig.12 

(2) I7-7// (9pin) -~~~);7// (Spin, 

20pin), 11 v/ ~ iJ.:: ·:1 ~ 

I7-7//.A.:1J (9pin) ':::1;1:, ~UH~f.l·S~l!ilJfllll~ff;lf 

nan •J, z. :tt1.1"~~~~7 /"'ft li L.. -r~~lli'lflill@n,:::.A. 

IJ, t±l:1J~)llff:li1Jfllll[.,:1:9o 20pin l;l:~)Jlf~~7//~& 

ti .A. 1J Yili T- t tJ: -:> -r 1,' '3: "to Vcc-20pin r .. i ';: 11H!t :tit 

(RNF) f~*ICL..-C, ~-11,:::)Jlfn.Q~)Jlff~fft [.,"'[~ 

t:l:IL.., 71- ~1~·:1?ffJ•,t.QJ:?,:::L..H':i:To 

FG <300Hz 
L_ 

FG 256 I 1 412 

FG 
1 668 :IJ".I/ t- 1 668:1J".I/ t-

im!f7' 1' :A 7 '! _...._l±l_'fl_;t_-_7'_:--________ _ 
~;j<-7i:ll1J 

FG>300Hz 

FG 

BA6479FP-Y 

1Jv/ ~ iJ.:: ·:1 ~@n,:::J:•Jt:l:l:1Jti~f.l"ifi!Jlm~tlt9o t:l:I 

:1Jl!ilJJm°li~ IMax. I;!: Vcc-20pin r .. i~fltt!i;:tit RNF I:: J:-:> -C 

~* IJ' 1-K::it"Z';J(clf.> i:, :ft* T 0 

205mV {Typ.) 
IMax. (Typ.) = RNF 

Spin I;!:, il~~~7//~t±1:1J~90 ~~11:.clf.>~:J;.r]" 

/-If I Vee r .. i1:::~*1C L..-C < t!. ~ 1, 'o 

(3) A11- ~/A ~·:1/Yi/i-T (12pin) 

~-111 ON/OFF ~-tt.QYi/ff~9o A1!/1~1Hil'':::l;J:@ 

n~)Jlft ·tm 1::: L.. :1:9 o 

(4) ~~ii (17, 1Spin) 

i:1 V ·:1? ~~$? i:1·:1?11-F•J t "to lit.m@n'IJ~~J:? 1::: 

1z 7,:: '.:I ?~~TC :J /7'/"lf ffltll\: [., "'[ < f!, ~ \, 'o :!: f.: 

17pin f.l• S9~llB? i:l ·:1? lifitl.A.:1J"t 9 z. t t "Z' ~ t "to 

~:;k 550kHz t "Z'fh1"F [.,:!:To 

(5) A!:::"- ~W~i (16pin) 

Al:::"-~W~iYl!i-T~~ff~J:-:>-C, i:l:/y?~9~~W 

Rn•J '3:"t~~. ~-11~@fi~IRfl:~-tt.Q z. tfJ~"Z'~ 
:1:9 o @fi~l;I: 300/360rpm ~ 2 ~~1'9 o 

(6) FG7// (13,14,15pin) 

~-11 fJ> S~ FG f-g~f:l11~ L..'3:"to lf1 /';!:IC ~llB"Z' 

42d8 (Typ.) ':::~'.lE [., -C iii> IJ :!: To :l:ill!i~i~ FG f-g~ I;!: 

~~,::y~@ntli-:>Ti:lVy?~.A.:n~nt"to 

(7) itJl'.T1A? 1J.::-*-11 (11pin) 

mm~~~Mt?i:1y?f~~L..-rfl:?~~•m~~~ 

MI .IHx L.., i ~1i'l:::Jit l5 t.: PWM f-g~ I 11pin fJ• S t:l:I 

1J L..t"t (Fig. 13~~)o 

FG =450Hz 

FG >450Hz 

~·'---I---" 
256 : >-, 2_5_6 ,___ 

~Open~ 
~ 
~ 
FG~~-tt~~~<~•t~<~• 

FG =600Hz 
.n.......rl__JL 
~ : 256 

n?:-- t-ope'n :IJ".I/ t-
~ 

Fig.13 
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Pin No. ~T-:fl 

1 H1+ 

2 H1-

3 H2+ 

4 H2-

5 H3+ 

6 HT 

7 S-GND 

8 CNF 

9 Err in 

10 Fin 

11 SD out 

12 ST/SP 

13 FGin+ 

14 FGin-

15 FGout 

16 SC 

17 osc 1 

18 osc 2 

19 Vee 

20 RNF 

21 A3 

22 A2 

23 P-GND 

24 A1 

25 H-GND 

l/Ji\~t 
~t 

*-Jv.A.:tJ Amp1 JE.A.:tJ 

*-Jv.A.:tJ Amp1 f!;..A.:tJ 

*-Jv.A.:tJ Amp2 JE.A.:tJ 

*-Jv.A.:tJ Amp2 f!;..A.:tJ 

*-Jv.A.:tJ Amp3JE.A.1:J 

*-Jv.A.:tJ Amp3 f!;..A.:tJ 

f~%$GND 

Err Amp tl:l 1:J f.i'r~~HilH'ltffl ::::i / 7 / -tj-jl~~T-

Err Amp .A.:tJ (tUt Amp tl:l:tJ) 

tl?t Amp f!;..A.:tJ 

ifli 7 1 7-. '7 'J 2. .:?- - 5' tl:l :tJ 

7..5'-F/7..F~~~T-(~w7..:$1-F) 

FG Amp Jf..A.:tJ 

FG Amp f!;..A.:tJ 

FG Amp tl:l:tJ 

7..1:::"- F · ::::J/ HJ-Jv 

~Im~ tl:l:tJ 

~Im~ .A.:tJ 

f~-15-ilB~il* 

F711\flB~i.!l\ (~mt~tl:l~T-) 

'E-5'tl:l1:J3 

'E-5'tl:l1:J 2 

F711\$ GND 

'E-:$1:±l:tJ1 

;;J-;-Jv~-=fJ\1J77..7..1 ·:;f- (GND) 

BA6479FP-Y 

• ~ffl...t.O))i~ 

( 1) t 7 ~ ·:; ? R:f.!H5'H;t tt :<E:;Jt 

R:lm;ThO))'j.i;j-tt !Hrn~H;J: Fig.14 O))i IJC· 9 0 

~ffl9~t7~~?R:lm-TO)~mt:J:~T. ~tt0:li::ft0) 

J.00.iE{jfi;lf~;/J" I) *9 o 

:li::fti7c:li::f ~ n~Mt:, 1~m~ n~ t 7 ~ ·:; ?Rtm-T.i< -

1:J t+7ttJ-~[qf ;/J" ~ *1.t.::J:l', :li::;)( fi;!c:li:: GT< tC. ~ L ' 0 

18pin 1 ?pin 

t~~ 
I I 

Fig.14 

( 2) R:lmiTh5'HlB.A :1J t: -:Jc' T 

5'HlB? D ·:;? f{~ffl9 ~-.gt;J: OSC2 ~T- (18pin) t!' 6 :tJ 

~70/~~/~/~;/J"Gl', ••.A:tJ9~=tWl'~* 

9a =O)•.g, OSC1 ~T-(17pin)t:t;J:;IJ-t:ttt*YCG;/J"L' 

l' < tc.· ~ L'o * t.::, OSC2 llffii-T~EEt.f Vee J..jJ:, GND 

J:.ll't:tmti.tJ-L 'J: 7 t:)i~ GT< tC. ~ L 'a 

(3) 'E-9 §ti;)(X<J-~$? D ·:;? ~)Si;)(t:-:Jc 'T 

t 7 ~ ·:; ?R:lm-Tt: d:: ~R-~)Sift, &> ~ L \ tHHlB? D '/ 

?O)~~nwm:<E:•<:&i~Tt, M7t:li::ftsd::~'E-90) 

ttftt:J:ij, .:C-9§tiftt=fnf~f~•.gw,-v.,ij*9o 

fO)·.g~R:lm~~-fW~~GT§ti;)(f.gbttT<~ 

~L'o t7 ~ ·:; ?R:lm-Tf{~ffl GH'~•.gt;J:, 5'H;ttt0) 

~/~/~•fW~~=t<:Rtm~~-O)·~~WPJftl' 

9 a ~f G < t;J:R:lm-T ;< -fJ t:~;f§~~ < tC. ~ c ' 0 

(4) ~-7;1,..:,,-r·:; 1--:fr)/ (TSO) [j]~~t:-:Jc'T 

tt.g).ilf,Jit: G Tif.1170°C (Typ.) <:'9-"'TO)!HrnHi!UJi G 

*9oif.11~C(T~.)O)~Ji~A~0:,,AW~ij*9o 

(5) ;t--;i.-~T-O)tt*le/J)!t:-:::ic'T 

;t--;1,..~.y(J)1\1'7"A~T-t;J:, •91Jtt*le, ilHIJtt*lettt: 

PJ1jgl'9 o t.::tC. G-, •91Jtt*le(J)•.gt;J:;t--M:l:l:1Jt.f;t--;1,.. 

rPJ;flU1:Jtr!:OO f ~~ ;/J"L' J: 7 t:~;ft:)i~ GT< tC. ~ c> 0 

(6) ;t--;1,..J..:tJ v-"'J1,..t:-:Jc'T 

.g.;t--;1,..J..:tJ (1-6pin) (J)vl'\'Ji,..t;J:~* IJJ&!::kt:;IJ-IJ * 

9t, A1'~+/~/1'XWW~•.gW&,ij*9o•~.A 

1:Jt:T 100mVP-P f 13~t GT .A:tJ GT< tC.'~L'o 

(7) 23pin ( 1<71' ;\gB GND) t:-:Jc'T 

23pin t;J:, .:C- 9 ~)MO) GND l'fgi5-gB GND (?pin) t 

titt*le~ ti TL'*tt/,,a 'E-9~ifitmH~t ;/J" IJ *90)<:', 

J'\9-/!Ml;IJ- c' t: t;J:)i~ GT< tC. ~ L ' 0 

(8) M:AA Fin t ?pin t:-:JL'T 

M:#.Fin t;J:~7·A 1--v- H:-:J;/J"fl~TSIJ, 7pint;J:i~ 
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i5-flB GND C: Id: -:J T '' ;!; 9 o 1fh -f Fin C: ?pin '€: GND H 

'.$1- / (: tt*11: ~ l < tC. ~ '' 0 

(10) .A.t±l:1JIEJ~ 

1) *-Jt.-.A.:1J (1-6pin) 

Fig.15 

2) ll7l'J7/7° (9,10pin) 

Fig.16 

9pin 

3) ~Ji-T1A.? 1).::. ;?-.-'.$1t±l:1J (11pin) 

Fig.17 

4) A. '.$1- I-- • A. t-- ·y 7° ( 12pin) 

10k c--IV" 

23.5k 
(Typ.) 

Fig.18 

20k 
(Typ.) 

BA6479FP-Y 

I 5) FG J7/7° (13-15pin) 

13pin 14pin 15pin 

Fig.19 

6) ~)i::J/ t--D-Jv (16pin) 

Fig.20 

7) ~:Ii~ (17,18pin) 

1 Bpin 17pin 

Fig.21 

8) -'E - '.$! t±l :1J ( 20-24pin) 

~in(Vccl 

t"I ""'" 
721,22,24pin 

ll23pin 

Fig.22 
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• Jitffl!Hli&91J/Application Example 

R, 

F 
D 
D 

I 
F 
D 
D 
.A 
t:" 
;,. 
I'' 

Jv 
Fil 

v,, 3 
ll'l 
~ 
j~ 
'E 
I 

11 
I'' 
7 
1 
/\ 

Fig.23 

gBc~ lie 

Ra.Rb Hall ~T-~:ilil:tt.Q~ili!, t:l:\;IJJ\1J77.1~.1!:5*'.i'E [, :!' 9 o 

CNF t:l:ltJ~ililo:>tH!lliliflHfi\,' 19 o 

C1 'l)t:;Ett 

R1 'l)t:;Ett 

C2 ,.'1-:;Ett 

R2 ,.)1-:;Ett 

C3 FG AmpA.;IJtJ ·:;7'1J /?Fil 

C4 FG Amp I\ 1 • tJ ·:; I- Fil 

C5,C5 ~~~Fil 

C7,Cs,C9 t:l:\:1J)~jf~~:<E.Fll 

RDHm 305 



BA6485FP-Y 

BA6485FP-Y Lt, FDD .Al::"/ l''Jv'E-9~~jhffl(;::~JHs~ 

:ht.: 17'";7°1C1"9o 7V'9Jv-ff-;f-i*J~, /\'7-i!­

:i~Hgf;j' ~, 3 t§:i:)/I~f.l;J. 1J .=. 7~UJr:/J~(;:: J: ~J, -~Hg 

1"•tt•T9o ffiAmp~?'1/iflM0~8~J:~T 

*~Q~t#T~, *~<t:ti.~9~1", -~~-1!7~~ 

ffHIJ1"9 o 

The BA6485FP-Y is a 1-chip IC developed to drive 
FDD spindle motor. It provides high functions and per­
formance by means of builtin digital servo, power sav­
ing function and 3-phase full-wave pseudo linear driv­
ing system. The gain of the FG amplifier can be made 
larger by the constant of external device, so it is most 
suitable for a thin type set. 

-~~ 
1 ) 3 t§:i:)/I~fJ;l IJ .=. J7 ~~jh1J~o 

2) t±J7JjMO~EEifflf < , t§(;:: J: Q 1\ 7 'Y =\=- tf:PiJ ~ 'o 
3) •·tirm7'V'9Jv-ff-;Fi9JR~l*.i~o 

4) FG Amp~-71 /i9Hilttft:f1i:T5;1(~-'5~ ttfc·~-'50 

5) '''7 -i!- 7-~HgM ~ o 

6) *-Jv~)ffl!.A 1'Y7- l*.i~o 

7) IQJfi:il.W~;ti5JHgo 

8) 1MM1\'7-/\·;1 fr-"/o 

•Features 

1) 3-phase full-wave pseudo linear driving system 
2) Low output saturation voltage with less variations by 

phases 
3) Builtin high-performance digital servo circuit 
4) The gain of the FG Amp can be determined by an 

external resistance. 
5) With power saving function 
6) Built-in Hall power supply switch 
7) Revolution frequency is changeable. 
8) Small-size power package 

• ffl'9i 

FDD 

• Application 

FDD 

BA6485FP-Y 

FDD A.I::"/ f''Jlrl:-9 1"711~ 

FDD Spindle Motor Driver 

• ~ff~;f'~~/Dimensions (Unit : mm) 

0 0 

6 
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BA6485FP-Y 

• "j" [J ·:; ? ~ 1 J7 ''i 7 .L./Block Diagram 

7 

" tli\ 
I) ~ ., ff;IJ F 
7 fill D 
A @I D 
@I Ji&. 

I Ji& 

F 
D 
D 
7. 

-tt-7Jl-
I::" 
:..-

~-\' ., " t.: 
7"'.I/ Jv 

ffl 
3 
ffi 

:tJv/" ~ 
') ~ ., 7 iBi 

'E 
I 

11 
t.: 
7 
1 
I~ 

• ~M:il*:it#t/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

t~tl± Vee 7.0 v 

~~ti!~ pd 1450* mW 

lbi'FjgJJii!WI Topr -25-+75 ·c 
iJH.rnlt~IHI Tstg -ss-+1so ·c 

t±l7J~~tii lomax 1000 mA 

* 90mmX50mmX1.6mm :157AI;J('f:lilE<l&lli:i'li 

Ta=25°e i:LJ:<'if!ll'totl.,g.1.1:, 1·e t:?~ 11.smw €~t;o. 

• :11ti!@l11fl:*#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.2 6.5 v 

naNrn 307 



BA6485FP-Y 

• 'C~fl'!l~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=5V) 

Parameter Symbol Min. Typ. Max. 

llllllft~)Ji! Ice 17 22 31 

.A9 /!~-(~))!! 1st - - 3 

;F-JJ,l'i]fll.A.:1Jl"Bllil VHB 1.5 - 4.5 

;F-JJ, y / 1' .A.:1Jm\ili VHin 60 - -

i±l :1JWJ;fa~1± Vsat - 0.95 1.2 

Jtffl'71A'J 1) 2. 
VoH 4.7 4.9 -

;f--9i±l:1J H~I± 

Jtffl'T 1A'J 1) 2. 
;f--9i±l:1J L~I± VoL - 0.1 0.25 

UVitJ7/1'i±l:1J H~I± VEinH 2.8 3.0 3.2 

'j7j-y//tf:j:1J L ~I± VEinL 1.3 1.5 1.7 

FG J7/1'-;t-1'/ 
GFG 65 70 -

)J,-/'f1 / 

JtJiT 1 A 'JI) 2_ 
VFGmi 250 - -* -9 ~!J\.A. :1J 

it!l T 1 A '7 1) .:: * -9 / 1 "/.,'? - :; / 
VFGnm - - 60 

I7-J7//;li$~tJ: VErr 2.47 2.57 2.67 

ffil]fap .A. :1J If 1 / GErr -14 -11 -7.5 

3EiHi3E~~il.li~ lose - 1000.8 1100 

3E~~il.li~••1l* Mose -0.2 

1J V / t- IJ .:: "Y 9 ~J± Vc1 175 

12pin H wllil V12H 3.0 

12pin L wllil V12L 0.0 

16pin H wllil V15H 1.5 

16pin L l"BIE V15L 0.0 

25pin ll?!.fa~J± V25 -

* ··~-~~-t7l~?R•~~T~~-~~. 
*~.l11.J:iltni:J1.til!Rmt1;1: t.,zs•J :t-tt.1v, 

-

205 

-

-

-

-

0.8 

• fl~fl'!l~ttllll*i/Electrical Characteristic Curves 

~ 
o._" 

z 
0 
i== 
<( 
o._ 
U5 
(fJ 

0 
a: 
w. 
5: 
0 
o._ 

308 

2.0.---.,..----r----------, 

1.5 

1.0 

.0.5 

00 

90mm x 50mm x 1.6mm 
:l:i7:o<:r:;f-4''-'i!iHN 

~ -1.45W 

~ 1', 
' ' ' 

' 

~ 00 ~ 100 1~ 100 

AMBIENT T.EMPERATURE: Ta ("C) 

Fig.1 1t·:;?--V"~ffili~~ 

+0.2 

235 

5.0 

0.5 

5.0 

1.0 

1.0 

RD Nm 

Unit Conditions Test Circuit 

mA 

µA 12pin=OV 
Fig. 6 

v 
mVp-p !il!J.A. :1J Fig. 7 

v 10 ut=350mA J:. l' il"~t 

v 500 µ AiJi!tl:la# 

Fig. 8 

v 500 µ A iJi!.A.i# 

v 10pin=2.0V 

v 10pin=3.0V Fig. 9 

dB 1=300Hz 

mVp-p FG J7/1'tl:l:1J 

Fig. 8 

mVp-p FG J7/1'tl:l:1J 

v 9pin ~ill Fig. 9 

dB 
VRNF M Vgp;n 

Fig. 11 
RNF=0.56 Q 

kHz Fig. 10 

% lose= 1000.8kHz Fig. 8 

mV 
VccM 20pin 

Fig. 11 
RNF=0.56 Q 

v l!Ji'F~*ml 

v .A9 /!~-(~*® 
Fig. 6 

v IFG=360Hz l'l'i]l\ij 

v IFG=300Hz l'l'i]l\ij 
Fig. 10 

v 25pin ':: 1 OmA )Ji!)..J# Fig. 6 

~ 25>-----+---+--+---+---+--~~----l 

.s v 
_8 v 

20t----1 ·---+---+-,_.,_:+---+---1-----l 

~ r § 151----1--+-~,lJ-+---+--+--+----I 
1-5 10>-----+--+-+--+---+---+--+---< 
0 
a: 
i5 

5r---+--+-+--+---+---+--+---< 

2 4 6 

SUPPLY VOLT AGE : V cc (VJ 



1.01--------------

w 
(!) 

~ 
0 
> 
z 
0 
>== 
<( 
a: 
::::J 
1-

('jj 

0.8--

24pin 

OUTPUT CURRENT: lo (mA) 

250 

200 

~ 

il': 150 
> 
w 
(!) 

~ 100 
_J 

0 
> 
~ 

z 
a: 50 

0 
0.5 1.0 

Vcc=5.0V 
R.,=0.560 

=s 
1 
\ 

1.5 2.0 2.5 

CONTROL INPUT VOLTAGE: V9p1N (V) 

• illlJ:iEIBl!i~/Test Circuits 

Ice: E12=0V 

1st: E12=5V 

V12H: 11Jf1'~f!.!li::t.i:9 E12 O)~llfj 

V12L: .A? /1~1~i!H::t.i:9 E120)~1lfj 

V25 : 25pin ~S:ill!l'.iE 

3.0 

Vee 

~ 

J Vee-0.2 

w 
(!) 
<( Vee-0.4 
I-
_J 

0 
> 
z 
0 Vee-0.6 
>== 
<( 
a: 
::::J 
I-
<( Vee-0.8 
(/) 

Vee-1.0 
0 

Fig.4 

Fig.6 ll!U'.iEl§I~ ( 1) 
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200 400 300 1 000 

OUTPUT CURRENT: lo (mA) 

J::flllllfl:t.J~fa•a:-:±l:t.Jtilll~tt 
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BA6485FP-Y 

Vee Vee 

Fig.7 iRU'.i.Ef91~~ (2) 

.A:1J51M4' t±l:1J~;l;ii,,~ 
i~U'.i.Eif-1 :.- t-. 

E1 E2 E3 E4 E5 E5 21 22 24 

L H M M H L H L L 21pin High 

H L M M L H L H H 21pin Low 

M M H L L H L H L 22pin High 

M M L H H L H L H 22pin Low 

H L L H M M L L H 24pin High 

L H H L M M H H L 24pin Low 

E,-E5 H; 3.0V, M; 2.5V, L; 2.0V 

VHS: E,-E5~iJJ1!'. V(, _t~ctll:hlf~J:!)filfJt:lj:IJ <" :tt<>flll!lo 
VH;n: H, L v-")v~~'.!>t.i:< 1,n,~_t~ctll:1J1Jf~J:!>mfJtll:h<":tt7.>iN1Mlio 

310 RD Nm 



).llll:lE*it C5: 100pF 

Cs: 470pF 

Fig.8 i.llll'.lE(§)lffl (3) 

X: 1000.BkHz -1:!7 ~ ·:; 7~ti-T (HEE!l\'li'Fiifi: CSBF 1000J209) 

VoH: 11pini±l/Jf Highl:L., SW1; 1 l'500µAlliti±IHi\'O)~f:£).llll'.lE 

VoL: 11pin 1±1/Jf Low i: L., SW1; 1"{'500µAllitA.Hi\'O)~f:£i.llll'.lE 

t.fosc: 17pin O)Ji!iliJ.ll:i:O)jjiii~fil!ll'.lE 

VFGmi : FG1N 1: 295Hz, 3mVp-p"{' A./J L., SD OUT"{' High 111ui: 3.39ms (Typ.) O)Ji!i]Jllll'l±l1J 

FG1N 1: 305Hz, 3mVp-p "{' A./J L., SD OUT"{' Low1l!JJI: 3.28ms (Typ.) O)Ji!ijllJl"{'l:f:l]J 

VFGnm: FG1NI: 0.5Vp-p"{').../J L., VFGm;O)l:f:l/J;lf"{'f.!:~'<'..Co 

).llU:lE*it VEinH : SW2 ; 2, Eg=2.0V, 9pin ~f:E).111]'.lE 

VEinL : SW2 ; 2, Eg=3.0V, 9pin iltf:E)J!IJ'.lE 

GFG : FG1N I: 300Hz A./J 

VErr : SW1 ; 1, 9pin ~f:E).llU'.lE 

Fig.9 ).11!'.lE(§)lffl (4) 

RDNID 
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BA6485FP-Y 

Fig.10 illU'.lEl9J!m (5) 

)HU;E~d* lose: E15=1.0V,:Z 1668~)iliJ 

E15=1.sv ':z 139o~)iliJ(l)i±\fn'J't~?nQ fo(l)frll!!J 

V16(H,L): fo=1000.8kHz, m;t(l)~)jlij;l&lft~?tLQ, fn·ffl.(1) E15(1)frjllfl 

Fig.11 illU;E191Jm (6) 

)HU;E§1Ri* Vc1: E10 ~ Vee t I., l", 20pin ~tittf Vee ':MI., Z cnt.:'W"ftf-::i z1, 'Q !J> ~illU;E9 Qo 

312 

GErr: E10~ <iJ~ ~ -ttl" 9pin '.li:'fll: 2.4V-2.2V :I: "{'(l)~'(tt:X;t I.,, Vee~2Qpin r~itJf cnt.:'it~1t9 Q !J> ~ 7:.--"°Jv~~ L,t~ 

'l'J(l)o 
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• IDfl'~IJl'I 
(1) ;j;-Jt-.A:tJ~t:e:tJ 

3~l:JO);F-M~i5-f7'//T:'~~ t,,, -x r- 1J "J? ;;<.§BT:'~ 

~. ~~~n. -~~•@•c<•~••~nk•, t:e:tJF 

711H:::A:tJ ~ n, t:e:tJ F711qt'E-9::i1 Jt-0)~~~• 

~ :a: i#mfi t,, * ·to 
;F-Jt-.A:h t t:e:tJ•J.±O)i1Hl:J'J:, Fig.12 O)J:? fJ~i~d:: 

fJIJ ;J':g 0 

30' 

Fig.12 

(2) I7-7'// (9pin) ~•~'}·1f!J.i7'// (Spin, 

20pin), fJ v/ r- 1) ~ ·:; 9 

I 7- 7' / 7" .A:h (9pin) ':: t;J:, fl?r•t.J• S O)!fiiJE•I±tf 

~tJij, .:nff•~-~7'//f.t,,T·~~-@M~.A 

f), t±l:tJ•~fffilJEL,;Jogo 20pin ,j:.~,~~7'//0)J.R 

fii.A 1:Jm-T t fJ-=> Tl';!': go Vcc-20pin rai '::itttff#i: 

(RNFl H~*'1Ct,,z, 'E-9,=~n.Q•~:a:•I±t 1.,z~ 

tf:j [,,, 7 1 - FI\ ·:; ? i :tJ' l t .Q J: ? ':: [,, T c' ;!': go tJ v / 
l--~~79@M~J:ijtf:j:1J.~ff~W~n;Jogat±l:h~W 

BA6485FP-Y 

·~ I Max. ';J: Vcc-20pin raiO)ffttff#i: RNF ':: J:-:> T * ;!': 
1;, /~GtT:'>.lttlfJSh;J':go 

205mV(Typ.) 
IMax(Typ.) = ---­

RNF 

Spin ,;J:, ·~-~7'//0)tf:j:tJT:'go ~-.Ll:tlfJO)::J>r 

/-lt f Vcdait::t~*'1i: L, T < t:. ~ c 'a 

(3) ;z9- r-/;z r- ·:;/m-T (12pin) 

'E-9i ON/OFF ~-tt.Qm-=fT:'go ;;<.9/J\1ai¥t::t;J:@ 

··~ii:tot:: [,,J:gu 

(4) ~-- (17, 1Spin) 
D :;· ·:; 'JO)£i!? D "J? f'f'FIJ ;!':go fitlfl@~~j91JO)J:? ':: 

t7~ ·:;?~B-Tt::i/-:T/-ltif~*'1i;L,T< t:.~c'o J:t.: 
17pin t.J• G?'}§B? D "J? i@t~.A:1Jg.Q.: t tT:'~ J:g o 

~::k 11 OOkHz ;!': T:'~i'F [,,;!':go 

(sl 112 ?r~m~ 

~--O)~-~~Bf1n?r~L,T~~-:T1;;<.?~~ 

:?--9-".A:h t,,J:g o 

(6) ;z 1::·- i-·m•~ (16pin) 

;;<.~-F1:JJ•~m-TO)•J.±~J:-:>T, D~~?0)7t~Bff 

RtJ IJ* gO)T:'' 'E- 9 O)@fiB iR1t ~ -tt .Q.: t iJ'°T:' ~ 

J: go @fiB';J: 300/360rpm 0) 2 ~~i[Z.·g o 

(7) FG 7'/7° (13, 14, 15pin) 

'E-9 t.J• GO) FG i§i5-i~~ [,,;Jog o 1}f;tlttfftit0)1@T:'* 

;!': .Q J: ? l:: fJ-:> Tc';!': go ~~~~O) FG i§j} ';J: :/ .:i ~ ·:; 1-­

@Mi•-:> T D~~?-"A:h~hJ:go 

(S) ~~7'1;;<.?'J~:?--9 (11pin) 

FG~i5-0)~Mt?D~?i7t~L,T~-:>k¥i!~j}O)~ 

1-H.l:ttxl, fO)~'::r,tt.;t.: PWMi§i5-i 11pin t.J•St:e 

1:J !.,;Jog (Fig.13~1¥.0 0 
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FG<300Hz FG=450Hz 

J I I L_ 
1

512 I 1156 , 1512 I 1156 )II FG 

i!Effl'T'17-7 1J 
~:Z--7t8:1J 

FG=300Hz 

FG 

;)Effl'T'-17-7 1) 

~:Z--7t8:1J 

FG>300Hz 

FG 

i!Effl'T'17-7'J 
~:Z--7t8:1J 

Pin No m-T:fl 

1 H1+ 

2 H1-

3 H2+ 

4 H2-

5 H3+ 

6 H3-

7" S-GND 

8 CNF 

9 Err in 

10 Fin 

11 SD out 

12 ST/SP 

13 FGin+ 

14 FGin-

15 FGoui 

16 SC 

17 osc 1 

18 osc 2 

19 vcc 

20 RNF 

21 A3 

22 A2 

" 1668:1J., / " )Ii 1"!"==:±1::;:66::::;8====7! 
,t8:1J~-/:.- rr1 nsi:.-e r 

f\~1156 
1668:1J?/" 
t8:1J~-7·;, 

t8 :IJHigh 

)\512 I 1156---,,i 

1668 
:IJ? /" 

FG>450Hz 

Fig.13 16pin=L (})P;¥ 

ti At 
~t 

;J<-Jv.At.J Amp1 if..Ah 

;J<-Jv.Ah Amp11!;..A1J 

* -Jv .A 1J Amp2 if..A 1J 

*-Jv.Ah Amp21!;..A1J 

*-Jv.Ah Amp3if..A1J 

*-Jv.Ah Amp31!t.A1J 

f~-15-flB GND 

1li:mt!lfii 7' ;, "1 i±l :tJ fii tl'lfifift Ill :::J >7';, -ttll~Yiii'f 

Err Amp A 1J ( f.l13- Amp l±l h) 

fl13-Amp1!;..A1J 

iU!'7'1A'J 1) ~ .t.-:9i±l1J 

7. :$1- I-/ 7. I- ·:; 7"m-T 

FG Amp if.A:tJ 

FG Amp 1!;..Ah 

FG Amp i±it.J 

7.t:'- F • :::i;,. HJ-Jv 

~lJNft i±lh 

~~ft .Ah 

f~-15-$ •illl 
F71 J\flB~i.!ll (•mt~l±lm-T> 

'E-:$1 l±l1J3 

'E-:$1 l±lh 2 

23 P-GND F71J'l$GND 

24 A1 'E-:$1 l±lh 1 

25 H-GND *-Ml~-T-1\17'7. 7.1 ·:;7 (GND) 

314 RDNm 
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: Open l 
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T 
~0-~Bd*~<~6tM<~6 

~ 
~~ 
n?:.-e :nsi:.-e 
~ 

Open 



• {f.Jf.IJ:.O))iJ! 

(1) i!7~ ·:;?RiH·9HiLt'.lEft 

RtJiff;0)9HiLt@alH;J:l'~O)ii IJ 1'9 0 

~ffl9~-tz7~7?RtJiTO)~~~~?T, ~M~'.l£ft0) 

iiLiEfitffH1: •a9 o '.ltfli~'.ltf c:H1.~Mt:, 1.fffl~ n~ 

i!7~7?RtliT~-~t+9~~Mf~~n*..l:."t', '.lE 

ftf*'.l£L,T<t~~1,'o 

18pin 17pin 

~~ 
I I 

Fig.14 

( 2) Rt!i~9HlBJ.. :tJ ';:: ·::n' T 

9HlB? CJ·:;? ffit!ffl9~ijJftt;t OSC2ililiT (18pin) 1J•S 

~77~/~~/7/~~t.,"t', ~mA:tJ9~L.tW"t'8 

;J: 9 o ;: O)ijj-ft, OSC1 ililiT ( 17pin) t: t;t ~ ';:: =btt*1C (., 
~\,\""(' < t~ ~ \,\0 * t::, OSC2 ilitiT~l±t.f Vee PJJ:., 

GND J..:ll',;::tJitJ.~1, '~? t:ii:~ (., T < t~ ~ \, 'o 

(3) 'E- $1 IEl~flM£$? CJ·:;? ~i8lftt;::-::i1,' T 

i! 7 ~ ·:; ?RtliTt:~ ~R:ti~i8lft, a~ 1, 'tHHlB? CJ·:; 

?O)~•ftWm'.lEfi°t'A?Tt, m9'.ltfls~U'E-$10) 

tt~~~ij, 'E-$11El~ft~t'nf~f~ijj-ftWN.iij:J:9o 

~O)ijj-ft~R:ti~•ftt~~~L,TIEJ~ftf-ftbttT<~ 

~"'o i!7 ~ ·:; ?RtliTf~ffl l.,°H'~ijj-ftl;t, 9Hitt0) 

~ /7/~fiif~~~;: t "t'Rt!i~illlftO)~fili!~t:fi'iJfml' 

9o ~(.,< t;J:R:tiT~-~t;::ft!Jf§~< f~~\,\o 

(4) ~-xJ'-'~1'·:; 1-~rJ/ (TSO) 1Elil3t:-::i1,'T 

meiBIJl t: vr f.J 170°C ( Typ.) ""(' 9"' T 0) IEI~! f ll!ffli (., 

:J:9o 

f.J 15°C (Typ.) O)jgJl t: AT IJ ~A ;If a IJ;J: 9 0 

(s) *-'"*TO)m*1!:1.11!1:-::i1,'T 

*-''-'*TO)I' 1' J7 .7.yi/ffl;t, ~91Jm*1C, ~Hlltt~ t t ,;:: 

i'iJjj~l'9 0 

td~ t.,, ~91Jm~O)ijj-ftt;t*-M±l1:Jtf*-MOi.lflU:tJ*B 

litlf~~ ~"'~? ,;::~~t:ii;@; (., T < t~ ~ "'o 

(6) *-;r,A:tJ v"'M:-::i1,'T 

~*--'J(.,A:tJ (1-6pin) O)v"'J'-'l;l:A;J: IJ!§*t;::~IJ ;J: 

9t, .7.{7~/~/1'XWt±J~ijj-ftWN.>ij:J:9o~tiA 

:tJl:T 100mVp-p f §ti; t (., T A:tl (., T < t~ ~ "'o 

(7) 23pin (t:71'1'$GND) t:-:J\-'T 

23pin t;l: 'E- $1 ~)MO) GND l'f~~f!B GND (7pin) t I;!: 

m~ ~ tJ. °H' :J:tt A,o 'E-$1il)MO)ffJl3t ~ IJ ;J: 90)""(', 

/"1$1- /Wij~ ~ t: l;t)i;i; t., T < t~ ~ 1, 'o 

BA6485FP-Y 

(8) fDl:M FIN t 7pin t:-:J\-'T 

fDl:MFIN 1;1:~7·;i. 1-v- r.i:-::i~;lf?TSIJ, 7pin t;J:f~ 

~f!BGND t~?T\-':1:9o tQ,f FIN t 7pin f GNDl"i 

$1-/tmit!J'CL,T< t~~"'o 

( 9) A t±l :tJ IEIJl3 

1) *-;r,A:tJ (1-6pin) 

IT Vee 

1,3.5pin~1 k(Typ.) I ~ 
2.4.6pin 

1k (Typ.) j 

Fig.15 

2) ~97"/7 (9, 10pin) 

9pin 

Fig.16 

10pin 

3) ~Jl71.7.? 1J~.:;'/:.-$1t±l:tl (11pin) 

11pin 

Fig.17 

4) .7.$1- I-· .7. 1-·:;7 (12pin) 

25k (Typ.) 
12pin D-"V\/\,--+--I 

23.5k 
(Typ.) 

Fig.18 

20k (Typ.) 
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5) FG7'// (13-15pin) 

13pin 14p1n 

Fig.19 

6) J*Ji'.::J/ 1-D-Jv (16pin) 

Fig.20 

316 

15p1n 

7) ~:Im~ (17, 18pin) 

20k (Typ.) 

14k 
(Typ.) 

18pin 17pin 

Fig.21 

8) "E-'$1t:l:l:t:J (20-24pin) 

Fig.22 

RD Nm 
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• litilfl IEJtttf§IJ/ Application Example 

Ra 

Rb 

F 
D 

c, D 

" !11' r I '! 
w; 

"/ ililJ 
1iP 7 @:I 7-

@:I 1!11 c, F 
1!11 D 

D 
c, :A 

1::· 
/ 
I'' 

)J., 

I'll 
3 

-it-<Jv ~!l 
:...- -\7 ''/ ~ ~ 
'f'// ;B;, 

'E 
I 

51 
Vee n v :..- r Vee I'' 

0 '! ~ '/ '7 19 7 
1 

,,D~I 
j\ 

c, 

c, 

7- '7- r 

FG:J1' Jv 

Fig.23 

$c'i. ~2 

Ra,b ;F-JJ,~f-,:mt:tt .Q ~mt, :±lt.JJ\ 1)7 A,~€ ;~:iE [, * 't 0 

CNF :±l:l:J~mtO)'f3H!Jfllitl€h~' *'to 
c, 'l?t:lE~ 
R1 'l?t:lE~ 
C2 fl?t:lE~ 

R2 tt?t:lE~ 

C3 FG 7'// :At.J'fl ·:;/')/?I'll 

R3 FG 7' // 71 /~'.lE:ffl 

C4 FG 7'// J\1 ·'fl·:; I-I'll 

R4 FG 7'// 71 /~:lEJ'll 

Cs, 6 ~:tmtiffl . 

C7, a, 9 :±l t.J iBi.if~~:lEl'll 
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BA6487FP-Y /BA6488FP-Y 

BA6487FP-Y 
BA6488FP-Y 

FOO .A I::°/ t·='Jll-=E-9 f''71' /'\ 

FOO Spindle Motor Driver 

BA6487FP-Y /BA6488FP-Y t;t, 12V 0) FDD .A 1:::0 
/ I" Jv 

~-~~tiffl~~~~:l1.~17y~~1"9o~V~~ 

-lj--;j{l*JJ!l, /'1''7-iz- :1flijg# i!' 3 ~~~jdilffl.ll 1J .= 
J"~ilJn~';:::J: IJ, ~flfm1"~ttfi€1"9 o ~~#,t$~1Jf* 

it;,;::: ~IJit! 1" i!, IC 1Jf 1Mflr< '/ 'r- V 1" 90)1" iz ·;.i I- 0)1j\ 

ll!ft;tJf~ :11. * 9 0 

The BA6487FP-Y/BA6488FD-Y are 1-chip IC de­
veloped to drive 12 V FDD spindle motors. With built in 
digital servo, power saving function and 3-phase full­
wave pseudo linear driving system, the IC provides 
high functions and performance. You can modify your 
set smaller owing to a small-size package of the IC 
along with greatly reducing the number of devices con­
nected externally. 

·~fi 
1 ) ~im!~~ 12V 

2> 3 ~~5Biliilfl.ll 'J .= 'P~ibn~ 
3) :±11J~f!J=~1Jf~<' ~1:::J:{>1{7•y:f1Jf~f,,:-~\ 

4)~ttim~V~~-lf-;f-~~l*J-

5) 1'1''7-iz- :1flli~1-t i! 

6) *-Jviii!ii.A1 ·;.irl*Jil 

7) ~~lk-W*~RJli~ 

8) 1j\ll!l'l''7-l'l'·;.i'r-V 

•Features 

1 ) Voltage of the power supply 12 V 
2) 3-phase, fu!!-wave pseudo linear driving system 
3) Low output saturation voltage and small regulations 

by phases 
4) Builtin high-performance digital servo circuit 
5) With power saving function 
6) Builtin Hall power switch 
7) Revolution frequency is selectable. 
8) Small-size power package 

• .llH.t 
FDD 

• Application 

FDD 

• *~'1"~~/Dimensions (Unit : mm) 

2.8Typ. 

0 0 

318 00329-36-S2G558 
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• a@X\ffi:j;:~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~iJU~I± Vee 13.5 

aq:~m~ bd 1450* 

ti1'F~lital! Topr -25-+75 

'fjff:~lital! Tstg -55-+150 

:±11.Jff~'ili:lll! lo may 1000 

* 90mmX50mmX1.6mm :1577.I;Y-'\''li!IMJi~il;I; 

Ta=25'C IUJ::.1'1i!Jll9gt£1.g.~, 1·e ':?;! 11..SmW ~~[;go 

• Ht~lbfl:'1k#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. 

Vee 9.0 

naHm 

Unit 

v 

mW 

·c 
·c 
mA 

Max. 

13.2 

BA6487FP-Y /BA6488FP-Y 

19 

Unit 

v 

319 
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BA6487FP-Y /BA6488FP-Y 

• Tl~rr.J!fijtt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=12V) 

Parameter Symbol Min. 

(ij)Jla~ffi Ice 22 

:J..9 /J\-f~ffi 1st -

*-Jt-fl'il~!l.A:hiBllll VHB 1.5 

*-JL-]7 /1' .A:hml\li VHin 60 

t±l/J~fDili:!± Vsat -

J.!JiT 1 k'J I).::_ VoH 11.7 
t-9:±1/JHili:!± 

J.!Ji71:J..'J 1) .::_ VDL -
t-9:±1/J L ~I± 

tl7rJ7//ili:1J H ~I± VEinH 6.3 

ti?rJ7/1'ili:1J L ~I± VEinL 4.7 

FG J7/1'71 / GFG 38.5 

J.!Ji71:J..'J 1) .::_ VFGmi 2.0 
t-9ft1J'AJJ 

J.!JiT 1 A 'JI).::_ VFGnm -
t-9/1 A'?-:// 

I 7 - Amp £~~ill: VErr 5.95 

ffiiJ'fOO.A:h71 / GErr -13.0 

~~~~~J!JiJUlt lose -

~~mliBi~~li* Mose -0.2 

1J v/ t- I).::_"/ 9~1± Vc1 190 

12pin BA6487FP-Y 3.0 

HiBllJJ 
V12H 

BA6488FP-Y 10.0 

12pin BA6487FP-Y 0.0 

L iBllll 
V12L 

BA6488FP-Y 0.0 

16pin H iBllJl V16H 3.5 

16pin L iBllJl V16L 0.0 

25pin ~fD~!± V25 -

* ~l!ii*"!Jil;tll'il-1:!7-" ·y'J~l!iii'-l:TO}fljH'1':l'9, 

*~.ll.t;ti!liil:Mt~~~~rn r,zs •i :i:tt;.,, 

Typ. 

31 

-

-

-

0.95 

11.9 

0.1 

6.5 

4.9 

42 

-

-

6.1 

-10.0 

1000.8 

-

235 

-

-

-

-

-

-

0.8 

• ~~rr.J!fijtt1!Ul/Electrical Characteristic Curves 

z 
0 
f= 
<( 
Q_ 

u; 
(/) 

0 
a: 
w 
:;:: 
1i' 

320 

2.0~-----------~ 

90mm X 50mm X 1.6mm 
ti 7 .A :r: ;f- '\' ;, iliH& 

0.51---+---+---+---+-~---+----I ', 
' ,, ., 

0 ~0--2~5--5~0--7~5-___,10=0-~12~5-...,..,,150 
AMBIENT TEMPERATURE: Ta (°C) 

Fig.1 H ., ?- - ~·AAffiJ!Elll** 

Max. 

47 

10 

10.5 

-

1.2 

-

0.25 

6.7 

5.1 

44.5 

-

0.5 

6.25 

-7.0 

1100 

+0.2 

300 

12.0 

12.0 

0.5 

8.5 

12.0 

2.5 

1.0 

naNm 

Unit Conditions Test Circuit 

mA 
Fig. 6 

µA 

v 
mVp_p liiJJ.A:h Fig. 7 

v 10 ut=350mA J:Tii:it 

v 500 µA mt:±lai¥ 

500 µA 5Jit.Aai¥ 
Fig. 8 

v 

v 10pin=5.5V 

v 10pin=6.5V Fig. 9 

dB f=300Hz 

mVp_p FG J7/1'.A:h~-

FG J7/1' .A:h~-
Fig. 8 

mVp_p 

v 9pin ~ill: Fig. 9 

dB VRNF x1 Vgp;n, RNF=0.560 Fig. 11 

kHz Fig. 10 

% fosc=1000.8kHz Fig. 8 

mV Vee M 20pin RNF=0.560 Fig. 11 

v il!M'F~U~ 

v :J..9/J\-fi;!;ii.!1 

:J..9 //\11;l;ii.!1 
Fig. 6 

v 
v iJ.Ji'F~;l;ii.!1 

v IFG=360Hz "{"[i'i])!~ 

IFG=300Hz c·fl'iJJ!~ 
Fig. 10 

v 
v 25pin t: 10mA 5Jit.Aai¥ Fig. 6 

4 401-----+----+-----+----1 
.s 

~ 30 i---
ii!~ 
a: 
:::i 
0 20t-----+----+-----+-----I 
f-
5 
0 

~ 10t-----+-~--+-----+-----I 

8 10 12 

SUPPLY VOLTAGE: Vee (V) 

Fig.2 ~IUUl!:5Jit-~i.bi!'il!:l±1i¥tt 

14 



1.0~-~--~-~--~-~ 

~ 
ii 0.8 f-----l----+-----+---+---

> 
w 
Cl 
;: 0.6 24p1n 
_J 

0 
> 
z 
0 
i= 
<! 
a: 
::J 
f­
<! 
en 

OUTPUT CURRENT : 10 (mA) 

CONTROL INPUT VOLTAGE: V,,," (V) 

Fig.5 RNF lll:EE-ftilJfillJJ...:h lll:EE~i!'tt 

~ 
~ 

> 
w 
(') 
<>: 
f-__, 
0 
> 
z 
0 
i= 
<>: 
a: 
::J 
f-
<>: 
(jJ 

RD Nm 
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Vee 

v,,-02 

Vcc-0.4 

v,,-o.6 

v,,-o.s 

v,,-i.o 
0 200 400 800 1000 

OUTPUT CURRENT : 10 (m1\) 

Fig.4 J:.1ft1Jtl:l :hMlfD'!IEE-tl:l :h lll:)Jlt~i!'tt 
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• iJllJ~IBlll!i!l/Test Circuits 

Fig.6 )J!U'.lf:llil~ ( 1) 

Vee Vee 

Fig.7 )J!U'.iEllil~ (2) 

J...:tJ§lf~ :±l:tJ~!m 
illU'.iE>l"1:..-1--

E1 E2 E3 E4 Es Es 21 22 24 

L H M M H L H L L 21pin High 

H L M M L H L H H 21pin Low 

M M H L L H L H L 22pin High 

M M L H H L H L H 22pin Low 

H L L H M M L L H 24pin High 

L H H L M M H H L 24pin Low 

E (1-6) H ; 5.5V, M ; 6.0V, L ; 6.5V 

VHB: E (1-6) ~iiJ\(£ [,"(, J:iici:ll:IJIJ<~'fl)ilJ :±l:IJ i'! tl.Q~ll!J 
Vs;n: H, L v~!Vil~'.Pt..: < t,-n' ~J:iic:±l:IJlf~Jlii IJ :±l:IJ <'! tLQft'J''fiR 

322 RDNrR 
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1 OOpF 1.6kfl ~95Hz ~05Hz 
1µF 

lU'.lE~1t 

C5: 100pF 

Cs: 470pF 

Fig.8 iU:lElilH3 (3) 

X: 1000. 8kHz 1!7~ ·;t7~;j}ji-'f (HHl~f'l'iili: 1000J209) 

VoH : 11 pin tfl1J ~ Hight:[.,, SW1 ; 1 l' 500 µA imtfl~O)ilE£lU'.iEo 

VoL : 11pintfl1J~ Lowt:[.,, SW1; 1 l'500µAim.A.P~0)1iE£l1J'.iEo 

t. lose : 17pin O)Jl!ij)/Ji:l0)1.iliifi ~ lU'.lE:o 

VFGmi : FG;n t: 295Hz, 2mVp_p l' ).:fJ [.,, SDout l' High 1l!JH: 3.39ms (Typ.) O)Jl!ijl1Jll'tfl1J 0 

FG;n i: 305Hz, 2mVp_p l' A1J [.,, SDout l' Low 11tlH: 3.28ms (Typ.) O)Jl!ijl1Jll'tll:1J 0 

VFGnm: FG;n t: 0.5mVp_p 73·).,1J [.,, VFGmi O)tfj1J;IJ"l'{n'Z: l::o 

ilU:lE~1t 

Ve;nH : SW2 ; 2, E1o=5.5V, 9pin 11E£lU'.iEo 

Ve;nL : SW2 ; 2, E10=6.5V, 9pin 11E£lU'.iEo 

GFG : FG;n i: 300Hz A1Jo 

Verr : SW1 ; 1, 9pin 'iltEEIU'.iEo 

Fig.9 l!'.iElfilr& ( 4) 
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100 ~ 
E" pF 1.6k0 

ffG 

1µF 

Fig.10 iJlij'.lf:jg]ift (5) 

il!U'.lt~f4: 

lose: E15=2.5V 1:::-r 1668?1~ 

E15=3,5V (;:: Z 1390J1~0)tl:\:IJ ti~~ S tl..Q lo O)~IH!o 

V15 (H, L): lo=1000.8kHz, ;l,ll'.lf:O)?T~~ti~~s :11..Q, -r tl.'ftl.O) E15 O)~l!!Jo 

il!U'.lt~f4: 

Vet : E1o~ Vee t l, Z, 20pin ~f:ilti Vee !:::Ml, Z cnt.:WFti-:i Z~ '.Q fJ' ~il!U'.lt't .Qo 

GErr : E10 ~ i'iJjf ~'It-"( 9pin tfll 6.0V-5.BV :!: <.'0)~11:Pi¥1:::, Vee-20pin raitJf c tit.: lt~11:'t .Q fJ> ~ -T:,,«Jv3!1~ L, t.:: tJO)o 
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• l!JfF~~ 
(1) *-Jt.-A.:tJ-t±:l:h 

3 ;f'§O)*-Jvfgi5-f 7" //T:ttiili t.,, < t- 1) "J? :AJ'.IBZ.·:tti 

iii, ~~~n. ~ili~m@•z~••m~n~•. t±:l:hi< 

71 ''':::A.:h ~ n, t±:l :ti 1<711q;1: .::i:- 9 :i 1 Jt.-0)~~1»~ 

•ff:J:t:~[.,£9o 

*-Jv/\.1Jfgi5-C:t±:l:tJ~J±0)1:\I;f'§';J:, Fig. 12O)J:?1J~ 

f*'::: 1J IJ £ 9 o 

30° 

Fig.12 

(2) .I 7-7" / 7" (9pin)-~-~~7" / 7" (Spin, 20pin), 

tJ V / I- I) ~ •y 1-

.I 7 - J" / //\. :tJ~~~C~, m-srn~SO)~OO~J±ff~ 

~ij, ~hff~~~~7"/7"f~t.,T~ili~OO@MCA.ij, 

t±J:tJ~•f1filJOOL,£9o 20pin ';j:~~~~7"//0)f.itfiA. 

:tJ ~TC: 1J-::> T 1,' t 9 o Vee-20pin r .. i '::: ftU!:fit (RNF) f 

tl*1\:L,T, "E-9,:::~n.Q~~f~J±C:l.,T~t±JL,, 7 

1 - i-· ,, ·:; ? f IJ' 't .Q J: ? '::: vn' ;i: 9 0 tJ v :..- t- IJ ~ ·:; 

t-@MCJ:ijt±J:tJ~~ff~~~h;l:9o t±:l:h~~~~ 

IMax. ';J: Vcc-20pin r.,,O)fjftft:fit RNF ':::J:-::> T)~;I: IJ, ;.}\ 

:itT*O'> Sh;!: 9 o 
205mV (Typ.) 

IMax. (Typ.) R 
NF 

Spin ,;J:, ~~~~7"//0)t±J1JZ9o ~~1.1:.0)0):J/7 

/-If f Vee r.,i,:::tl*1C [., T < tC.' ~ 1, 'o 

BA6487FP-Y /BA6488FP-Y 

(3) :A9- 1-/:A I- ·:;7"~f-(12pin) 

"E-9f ON/OFF ~-lt.QYi/i-TT9o :A9/J\1ai\'':::'t 

@~~~~f tt'D '::: [., ;1:9 o 

:Jij-X~C'0)/\.1JoV~?~TSO)~ijC'9o 

12pin BA6487FP-Y BA6488FP-Y 

L ;A5'/J\1 ;A5'- ~ 

H ;A5'-~ A-9 //\-( 

(4) ~~- (17, 1Spin) 

o::; ·:;? 0)¥•? o ·:;? f f'l'IJ * -r 0 J1Dmm~mO)J:? c 
i? 7 ~ ·:; ? ~~T C: :i / T / if f tt;oc [., T < tc. ~ \, I 0 * t.:: 
17pin IJ' S?HlB? o ·:;? fii[tlA.1J9.Q ~ C: BT~ t9 o 

ITTl::k 1100kHz t TIJ.Jf'F l., t 9 o 

(s) 112-sr~m~ 

~~-O)~~~)Jtfx f 1/2 *~ L, Ti*Ji7' 1:A?1) ~ 

=?--9A./\.1J [.,;1:9o 

(6) :At:- H~Jm.t (16pin) 

:At:"-Ffflm.t~f-O)~J±CJ:-::iT, DV~?O)-sr~•w 

R~ij;l:90)T, "E-90)@fifxfRft~-tt.Q~C:ffT~ 

;!: 9 o @•ifx ';J: 300/360 rpm 0) 2~~ T 9 o 

(7) FG 7"/7" (13, 14, 15pin) 

"E-9 IJ> 60) FG fgi5-f:ttiili L,;1:9 0 1/1 / ';j: IC ~an· 

42 dB (Typ.) ':::~~:JE [., T il1> IJ ;!: 9 o :ttiiJi~~O) FG fgi5-';J: :/ 

i~~t-@Mf~-::iTDV~?A.A.1J~ht9o 

(S) i*JiT1 AIJ I)~ =?--9 (11pin) 

ffimi5-0)~MC:?D~?f*~l.,T~-::i~¥•mi5-0)~ 

Mf.H:t:n, fO)~':::J;Dl.;t.:: PWMfgi5-f 11pin IJ>St±J 

:tJ l.,;1:9 (Fig. 13~00)o 
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FG<300Hz 

FG 

~ffl'-T1 "A-7 1! 
~.:t--7tll::IJ 

FG=300Hz 

FG 

~ffl'T1"A-7 1) 

~.:t--7tll::IJ 

FG>300Hz 

FG 

~ffl'T1 "A-7 I) 

~.:t--7tll::IJ 

Pin No 

1 

2 

3 

4 

5 

6 

FG=450Hz 

J I I L_ 
1512 11156 I I 512 I 1156 I 
"==1668ti7/r7 i 1~1668 =--7 

, tll :tPt _ 7> '7""""""i ti 7 :; r r 
tll:tJHigh 

FG>450Hz 

J .______,I .__~r-
1512 I 1156 )\~51_2~~"-5-6~?1 
') 1168ti 7:; r 1668 

tll:tJ;t-/:; ti7/r 

FG=600Hz 

Fig.13 16pin=L O)llit 

.~i1Ff:8 fl im 
H1+ ;J;-Jv.A:tJ Amp 1 if..A"tJ 

H1- ;J;-Jv.A:tJ Amp 1 ~.A:tJ 

H2+ ;J;-Jv.A:tJ Amp 2 if..A:tJ 

H2- ;J;-Jv.A:tJ Amp 2 ~.A:tJ 

H3+ ;J;-Jv.A:tJ Amp 3if..A:tJ 

H3- ;J;-Jv.A:tJ Amp 3 ~ktJ 

7 S-GND 1~~$GND 

8 CNF 11llit9Ull7";.... :tl:l:l :tJ 1l'd1Hififlffl::::i :..-7:..-"iftt~~f-

9 Err in Err Amp .A:tJ (lUt Amp l:l:l:tJ) 

10 Fin lU}Amp~.A:tJ 

11 SD out ilflr1° 7.'l •J ~.:t--5il:l:l:tJ 

12 ST/SP 7.9- 1-/7. l-·;1:1~-f-

13 FGin+ FG Amp if..A :tJ 

14 FGin- FG Amp ~.A:tJ 

15 FGout FG Amp l:l:l:tJ 

16 SC 7.1:::"- F • ::::i:..- i-[J-Jv 

17 osc 1 ~~fil:l:l:tJ 

18 osc 2 ~~fi.A:tJ 

19 Vee 1~~$1li!ii 

20 RNF F71 J\$fli!ii ('lltllit~l:l:l~f-) 

21 A3 'f-91:1:l:IJ3 

22 A2 'f-91:1:l:tJ 2 

23 P-GND F71 J\$GND 

24 A1 '£-91:1:l:tJ 1 

25 H-GND ;J;-Jv.f-J\17'7.7.1 ·;17 (GND) 

326 naNrn 
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512 I 1512 I 
I Open/ 
~ r--r 
rnm•~~~*l<~6t•<~6 

JLJ(___JL_J 
p.L~ 

ti 7 :; r Open I ti 7:; r 
~ 



• 1J!JILl::.(J)it:ll 

(1) t7~ ·;i?R~-T-9H1tt:J'E:~ 

-~~(J)~Mtl@~~T~(J)~~T9. 

~ffl9~t7~7?R~-T-(J)~~~~?T, ~Mtl~~(J) 

~iEiiOtfJHt •1*9. ~~i~~ f ~:ti~ Mt:, ii!!ffl ~:ti~ 

t7~7?R~-T-~-ht+9~MHf~~:h.~£T, ~ 

~hR::l'E: t.,T < t:. ~''• 

l8p1n 17pin 

_br-1 
! I 

Fig.14 

( 2) -~~9HlB.A :IJ t:-:::> LIT 

9HlB? D ·;i ? f {i!!ffl 9 ~ :!Jjg t;t OSC2 Yit.i-T- (18pin) fl' i) h 

77~/~~/r/~~l.,T, ~M.A:IJ9~;::tifT8:1: 

9. ;:: (J):!Jjg, OSC1 Yit.i-T- (17pin) t: t;t ~ t: NU!: L, ~ L 1 

T < t:. ~ L '• * t::., OSC2 Yit.i-T~EEt.f Vee J.-:,(£, GND 

.l-.:f"ft:~:h.~ L' ~? t:)i~ [., T < t:_ ~ L 1 0 

(3) ,;;-9@fi~M~~? D ·y? Pcili&:~t:-:iL 'T 

t7 ~ ·y ?R~-T-t:~ .QR~Pcili&:~. <Ji>.QL 1 tHHsB? D ·y 

?(J)Pci]~~ifm:l'E:MT<Ji>?Tt, ~9'.l'E:~~~~,;:-9(}) 

1ijjgt: ~ IJ, ,;;-9@fi~t: f :h. f ~f ~:!Jjgtf<J!> IJ ;!: 9 0 

f(J):!Jjg~R~Pcil~~f~~~l.,T@fi~f%~ttT<~ 

~ L '• t 7 ~ ·y ?R~-Tf{~ffl [., n 1 ~:1Jjgt;t, 5'H";ftt(J) 

~/r/~MfRx~;::tTR~Pcil~~(J)~~~if~·T 

9. ~t.,< ttR~-T-~ -ht:1illffi~< t:.~''• 

(4) ~-~ Jl-;:, "\' 'Y t-9') / (TSD) [§J~t:-:>L 1 T 

tl%iAll/tt: L, Tt-:l 175"C (Typ.) T9-"'T(J)IEJ~H!!;~ [., 

* 9 0 t-:i 2o·c (Typ.) (J))Al\/t I:: AT I) ;:, A tJf<J!> IJ * 9 0 

(5) *-Jl-~-T-(J)tl*'l:1.J)!t:-:iL IT 

*-Jl-~-T(J)t\ 17 "AYit.i-T-ti, ~?IHl*'l:, 9:BIJtl*'l: t t t: 

~tmT9. 

t.:.t:. t.,, ~?IJM*"i:(J):!Jjgt;t*-Jl-i±l:IJ ti~·*-M~l~IU:IJlB 

ooH~x ~,,~? t=t~t:ii~ 1.., z < t::.· ~ ''· 
(6) *-Ji, A.:IJ l/A;'Jl-t:·::n' T 

**-J[, .A :IJ (1-6pin) (}) l/A;"J[, t;t &> ;!: •J ~:kt:~ IJ ;!: 9 

t, "A17~/~~1Xifi±l~:!Jjgif&>~:1:9 •• ~A.:IJ 
t: T 100mVp-p f El~ t L, T A.:IJ L, T < t:. ~ L '• 

BA6487FP-Y /BA6488FP-Y 

(7) 23pin ( 1"71t\fl6GND) t:-:>L 1 T 

23pin ti,;:;- 9 ~)i(J) GND l''fg~flB GND (?pin) t tttl 

*"i:~:h.TL 1 :!:ttlv. ,;;-9~mt(J)ff~t~•1*9(J)l:·, l"i 

9-/~~ ct: t;tii~ [., T < t:_ ~ L 1 0 

(8) 1i51:AA FIN t:-::>L 1 T 

1i51:AAFIN t;t~7·"A t-v- H:-:i~tJf?T.t:ilJ ?pin t;tfg~ 

GND tf.i:-?TL 1 :1:9. i'.,f FIN t ?pin f GND/~9-

/ttl*"i:L,T( t;;_'~''• 

e Alil::t.JIEll! 

(1) *-Jl-A.:IJ (1-6pin) 

Fig.15 

(2) fl97/7(9, 10pin) 

10pin 

Fig.16 

9p1n 

(3) Ji/tr17..? I)~ *-9i±l:IJ (11pin) 

Fig.17 
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(4) .A :)l- I- • .A I- ·;.1 :1 (12pin) 

25k 
12pin 

(Typ.) 
12pin 

20k 23.5k 
(Typ.) (Typ.) 

BA6487FP Y 

Fig.18 

(5) FG J7/:1(13-15pin) 

13pin 

Fig.19 

(6) ll.ll::J / t- i:i-;i, (16pin) 

Fig.20 

328 
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( 7) ~tli:ii (17, 18pin) 

18pin 17pin 

Fig.21 

(8) ~-1Zl±l:tJ (20-24pin) 

RDNRI 

19pin (Vee) 

--..--020pin 

--+----n 21,22,24pin 

_ _.__Q23pin 

Fig.22 
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• J;Dffl(Hl~f§IJ/ Application Example 

R, 

R, 

F 
D 
D 

7 

I ~ lEi 
IJ ~li 

"' il\IJ 
7 fall c, 
A @I 
@I :1j\ F 
:1j\ D 

D 
:A 

c, l:::" 
/ 
F 
)~ 

Jll 
-lj--7)~ 

3 
f§ 

~" '1 f :i: 'f') / )Bl 
'!: 
I 
5 

Vee t'' 
Vee~ IJ ~ '1 Y 7 

o~~J 
1 ,, 

c, 

Fig.23 

~m~ ~c 

Ra, Rb Hall ~"f,:)lit:h{>~)lit, l:l:LfJl\1J7:AJ;!i-~*:lE L,;J:9o 

CNF t:l:l:tJ'll!:iJitO)iJi:f§filiilHr~'*9 o 

C1 U171:lEtl: 

R1 ti71:lEtl: 

C2 ti71:lEtl: 

R2 ti71:lEtl: 

C3 FG y / 7' A :tJ 'h ·:; 7' I) / 7 Jll 

c4 FG y:,, 7' /\ 1 'h ·:; I- Jll 

Cs, Cs ~1m~ffl 

C7, Cs, Cg t:f:j:tJ)iJljf~~:lEJ!l 

RDHm 329 



BA6480K FOO JIFE-9- 1''71' 1'\ 
Motor Driver for FOO 

.At:0
/ i''J(.,=f:-:$1i-;·711\t.7.7-·;1/~-1'"711\~ 17 

·;17't::~Ml lA: FDD ,EIH-:$1 1"711\ IC"t'9 o 

.A'.$1/1\1-=t:- 1''1fdi>IJ;l:90)""(', ;f,-'.)l·;;f)(.,,Ef.lt L,T:Ri 

il"t'9o 

BA6480K is a driver for FDD 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. 

·~-lit 
1) *-Jr,v.A.At:0

/ FJr,=t:-5l i-;·711"\· .A-T·;11~~'7 

/'T ·;1 /ft 
2) .A'.$1//\1-=t:- F1fdi>IJH'7-i!-:7'1f""('~.Qo 

3) 5V ~i!iH~ffli'iJfi~ 

4) QFP 44pin I~ ·;1 'T-V'""('1j,mi_z; di> .Q o 

•Features 

1 ) Holeless spindle motor driver and stepper are inte­
grated into single chip. 

2) Standby mode in effect can greatly save consumed 
power. 

3) The IC is operable using a 5V battery. 
4) The size is so small as QFP 44 pin package. 

• ~Mil:;;I;:~*'&/ Absolute Maximum Ratings 

Parameter Symbol Limits 

~PIJO'll!:EE Vee 7 

llJi'F'll!:ilif.'ll!:EElBll!I Vopr 4.5-5.5 

ffg~$f<: pd 550* 

llJi'Fim.Jfl'Bll!I Topr -10-60 

iJF:f'.fim.Jfl'Bll!I Tstg -25-125 

SPOYi/ii"fffg'll!;)ljf losp 500 

STOYi/ii"fffg'il!;)ljf lost 150 

J..:1JYi/iiT-.A:tJ1l!:EElBllII l1N -o.3-Vee 

• ~~>j';i~/Dimensions (Unit : mm) 

14.0±0.3 

~ r t-Jfirumn ~ n Qi1Jl rtL 
0.05Min. 

Unit 

v 
v 
mW 

·c 
·c 
mA 

mA 

v 
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• 7·a "/ '/ ~"< 7"~"7A/Block Diagram 

No. ~[!-lg- ~ll. llJl No. ~[!-lg-

1 Amp out Op amp l±l:h 16 Vee 

2 Vs Al::°/ l''Jv'll!:il!i! 17 Gnd 

3 Spa, Al::°/ FJvli:l:h 1 18 LO 

4 PGsp Al::°/ FJvli:l:h Gnd 19 PGLM 

5 Spo2 A I::"/ FJvli:l:h 2 20 R2s 

6 Spo3 A I::"/ l''Jvli:l:h 3 21 R1s 

7 SPIN At:"/ FJv}..:h 22 Ri 

8 FG1 FG1 l±l:h 23 Vsr 

9 PGeR PGeRYiffif 24 Sro4 

10 PG PG i±l:h 25 R24 

11 CM pout PG 7'/11±l:h 26 Sro3 

12 Comp - PG 7'/"/J..:h (-) 27 R23 

13 Comp+ PG 7' /j'}.. :h (+) 28 P.Gsr 

14 FGeR At"/ rn~tJJPi\'r.i~'.iE CR 29 R22 

15 FG2 FG2 li:l:h 30 Sro2 

~ll. ff)j No. 

'll!:ibll 31 

Gnd 32 

F71 l'l±l:h 33 

F71J'Gnd 34 

1'"7 ·fl' PNP ~f!Ji:ll:IJ 35 

1"711'"-'-Al,17'A 36 

AT·:; l~-A:.·-Al,17' A 37 

AT·:;l~-\lli;)}jf, 38 

AT·:; 1~-l±l:h4 39 

AT·:;!~- PNP~f!Ji:ll1J4 40 

AT ·:;!t-l±l:h3 41 

AT·:; I~- PNP ~f!Ji:ll:IJ3 42 

AT·:;lt- GND 43 

AT ·:;H- PNP~f!Ji:ll:IJ 2 44 

AT ·:;l~-l±l:h2 

RDNrn 

~[!-lg-

R21 

Sro1 

STl1 

STl2 

STl3 

STl4 

LI 

STB 

INsw 

IN3 

IN2 

IN1 

AmPIN+ 

Amp1N 
-

BA6480K 

~ll. ff)j 

AT"Ji~- PNP!!/!t!Ji:ll:IJ1 

AT·:; /~-l±l:hl 

AT ·:;!t-J..:h 

AT·:; l~-J..:h 

AT·:; 1~-J..:h 

AT·:;!t-J..:h 

F71 J\J..:h 

A'.$1/J\1 J..:h 

Al::°/ l''Jv}..:1Jl;J)IJ~~ 

A t:0
/ l''Jv}..:h 

A I::"/ FJvJ..:h 

A I::"/ FJvJ..:h 

Op amp J..:h 

Op amp J..:h 
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BA6480K 

•tl~rr.J~tt/Electrical Characteristics (Unless otherwise noted Ta=25°C, Vcc=SV, Vsy) 

Parameter Symbol Min. Typ. Max Unit Conditions Test 
Circuit 

IIDl!!titift1 (ibi'F~) lcc1 2.5 4.5 6.5 mA Vccfi, \ISTe=5V Fig.1 

IIDl!tilft2(ib'f'F~) lcc2 4.0 6.7 9.4 mA VsT~T, \ISTe=5V Fig.1 
IID 

IIDl!tillt3(A 11 //{1~) lcc3 - 0.4 10 1-1A Vcc~T-. VSTe=0.5V Fig.1 
II! 

IIDl!!iltillt4(A11 //{1~) lcc4 - - 10 ' 1-1A VsTi!iiiiT-, V~T-, \ISTe=0.5V Fig.1 • STB /\1 v«JvA:t.l'.iiEE 
)lit 

V1H 2.4 - - v Fig.1 

-
STB [J-v'X"JvA:t.l'.IEE V1L - - 0.5 v Fig.1 

STBA:t.i•ift l1H - 0.6 10 1-1A VSTe=5V Fig.1 

:it/ti± VN - 0.28 0.4 v lo=100mA Fig.2 

:it7•1± VNOFF 4.2 4.8 - v lo=-100mA Fig.2 

A PNP!mib:±l:t.J•EE VR2 - 0.14 0.3 v R2=820Q Fig.2 

=r ::iv711~EE Ve - 1.64 2.0 v Fig.2 

") A:t.J~I± V1H 2.0 - - v Fig.2 

If A:t.ltl± V1L - - 0.8 v Fig.2 

I A:t.Jiltillt l1L - - -10 1-1A V1N=OV Fig.2 

$ A:t.ltillt l1H - 0.3 10 1-1A V1N=4.3V Fig.2 

77/1'11~7.l VcH - 1.3 1.6 v lo=100mA Fig.2 

77/1'11~7.l VcL - 0.9 1.2 v lo=-100mA Fig.2 

[J - v"'Jv:±I :t.JtEE VoN - 0.22 0.35 v lo=100mA Fig.3 

"1 v"'Jvl±l:t.J•EE Vop 3.6 4.1 - v lo=-100mA Fig.3 

:±l:tJtl±:OFF VQFF 1.9 2.0 2.1 v V1N= 2V Fig.3 

::i :..-m.--11 A:t.l~fl V1N+ - 2 10 mV Fig. 3 

::i:..-1~v-1IA:t.l!ii\ili V1N - - 2 10 mV Fig.3 

SPIN J...:tJ'oltillt l1NSP - 2.7 10 1-1A Fig.3 

A J...:tJ~l±~llil V1N 0 - 2.6 v Fig.3 

i::" ;\ ·1 7 -,;11 i.-"°iHi:iiJlif:E VSPBH 4.2 4.8 - v Fig.3 

;.... 1{ ·1 7-, o- vl'\Jvt:l:ttJ•EE VSPBL - 0.23 0.36 v lspout=1mA Fig. 3 

I" Logic 111 vl'\JvJ...:tJ•EE V1H 2.0 - - v Fig.3 

'" Logic o-vl'\JvJ...:fJ•EE V1L - - 0.8 v Fig.3 

$ Logic o-vl'\JvJ...:fJiiill l1L - 5.5 10 1-1A Fig.3 

Logic 111 vl'\JvJ...:fJ•illf l1H - - 10 1-1A Fig.3 

'7/:/3 ·:; t-ll\jrai(Ji:1J1) Tsmin 5.7 6.4 7.1 IJ s C=1000pF, R=10k0 Fig. 3 

'7;.... ::.- 3 ·:; t- ~rai(iii::k) Tsmax 6.0 6.7 7.4 ms C=0.11-1 F, R=100kQ Fig.3 

7;,;,3 'I ~11·(L11'M!11Jt1I VTH 4.2 4.8 - v Fig.3 

7;,;,3 ·1 ~a-v1'1~W1JtlI VTL - 0.18 0.3 v IT(lut=1mA Fig.3 
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Parameter Symbol 

).. }J irl</J. V1N+ 

).. /Jirl</J. V1N 
-

r-
p )..t.J~mt l1N 

G )..t.J~EE~II!I V1N 

$ J\ 1 v«Jvt±:l/J~EE VoH 

D-v/'\Jvt±:it.J~EE Vol 

'7 :...- :/ 3 ·y Hil'r~%1M') Tsmin 

'7 / :/ 3 ·y Hil'r~i (ii<:;*;:) Tsmax 

N1<1Nt1§'1tJv.A~ Ip 

7' t±:l/J~EE Vo DC 
/ -

7' )..}JI\ 17' .A ~mt fin 

$ 
Gain Gv 

• iJl1J'..iEIElml:iil/Test Circuits 

v, 

Fig.1 

Min. 

-

-

-

0 

4.2 

-

5.7 

6.0 

-

1.4 

-

150 

c: 
0 
!;;: 

Typ. 

2 

2 

0.8 

-

4.8 

0.23 

6.4 

6.7 

1.0 

1.7 

1.3 

600 

470!1 

100k!1 

1.!1 

Max. 

10 

10 

10 

2.6 

-

0.36 

7.1 

7.4 

10 

2.0 

10 

1000 

Unit Conditions 

mV 

mV 

µA 

v 

v 

v loL=1mA 

µs C=1000pF, R=10kQ 

ms C=0.1 µ F, R=100kQ 

µs 

v 

µA 

m 1=1 kHz 

1 IBl Jlll~o)?;. oclll 
r--------------------------, 
I I 
I I 
I I 
I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i~ l:t[:j 

v, 

BA6480K 

5 

I 

Fig.2 

naNm 

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 

BA6480K 

' I 
I 
I 
~ 
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Fig.3 

Fig.4 
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• ~Jll1"/ Application Example 

7-7» 1:::0 /?''E:-:$> 

!ll!lbiil-15-
~~fi 

7.1:::·::.- t'JL-'E:-:S> 

il!Jllrf~-15-
~~fi 

4.7µH 

BA6480K 

0 

Fig.5 

naNrn 

BA6480K 

4700 

56k!l 
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BH9610K v-i.f · 1\'?-:::i:.-- f-.CJ-7 
Laser Power Controller 

BH9610K I;!:, *7-< A?fflv--tf/1''7-::J/ HJ-7ffl 

IC 1', 1'1''7-::J/ l-CJ-Ji..1811&, DIA ::J/l~-:$1, jf'*° 
~1±118113, ~*-i!ii18113~ '7 /7 ·;; :1ft ~t.: tOH'T o 

The BH9610K is a IC for the laser power controller for 
optical disks and provided with a power control circuit, 
DIA converter, error detection circuit and a reference 

power circuit into a chip. 

•M:llt 
1) +12V 1¥-~i!iilbf'I= 

2) 2**1f6bitDIA::J/J{-:$rl:J:IJ, tf~it.hlJ.J{'f:~I: 

J%'T 2fiO)v--tfl'l''7-H£~,:~:lE:iiJlig 

3) ~hl±I ~tif'f:~O) v--tf 1'1'?-l;t, 9H1tt;F iJ :i -J... 

1'tE~,:~:lf:iiJfjg 

4) v--tf~1~-F~~~~O)~~. ~-;f-*O)ti~~ 

~~"9~~~~~1±11811&, ~~~~1±11811&0)~'*'~1±1 

181l&ti*Jlli 

5) ~'*'.:i:- FO)l:l:l1JYl/i-T (~-:1/::J v?'.$!) tf1-ttrn 
6) TIL vA::J[..O)CJV·;;?.A1J 

7) QFP44pinl'l'·;;'T-V 

•Features 

1) Operable with a single+12v power supply 
2) Using the builtin 2-system 6-bit DIA converter, you 

can freely select either level of 2 laser powers in 
writing operation. 

3) Reading laser power is freely settable by an exter-

nal volume resistor. 
4) To prevent breakdown of the laser diode, the IC in­

corporates an overcurrent detection circuit to stop 
operation of the servo system and an error detec­
tion circuit for the undervoltage detection circuit. 

5) An output pin (open collector) for error mode is 
added. 

6) TIL-level logic input 
7) QFP 44 pin package 

• 9f.~-t~181/Dimensions (Unit : mm) 

14.0±0.3 

~ f= ..Aiiinruu$m n n rrf1L 
0.05Min. 

•m:.t 
*71 A? F71:i (ODD) ffl 

• Application 

Optical disk drive (ODD) 

336 00272-'37-S3G565 
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BH9610K 

e ·j' a ':I 7 ~ 1' -Y /)' 7 .L../Block Diagram 

~ 

t;: 
m 

>- r- m l:L a. 
_J z :J z lJ.. w w () 
a. 

~ 
0 

2: I 0: 0: m 
> 2'. Cf) > > a. 
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• t@Mil:*::lE'.*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol 

~~il!:EE Vee 

lff~tll;li; pd 

ilJi'Fi.li\JliB!lll Topr 

i!i!l'fi.li\JliB!lll Tstg 

* Ta=25°C1'...!J:\.'fl!.lfl"t{>J;I!~~ 1·c t:-:>~ 5.5mW ~il!lt;{>o 

(1.!! [, 10emX10em O)~tfiit:~•O)lt¥) 

Limits 

18 

550* 

o-+75 

-40-+125 

• :tflj~llJfl=;\#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. 

Vee 10.8 

Unit 

v 
mW 

·c 
·c 

Max. Unit 

13.2 v 

•-~~~'Ii/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=12.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

IV 7''.// 

:t 7 i? ·;1 H~EE VoF - 1.3 5.0 mV 

/~17'.A1l!:illt Is - -40 -200 nA 

ii Cl? Cl .A f.!llidl~ BW 10 30 - MHz 

;z 'J .:i. -v- I- SR 3.0 8.0 - V/µ s 

l±l:tJ1l!:EE Vour Vref - 11.0 v Vre1=3.90V 

'ili:EEifilJ~~ Av 54 60 - dB 

:t 7 i? ';/ 1-i.li\Jllll'.1t h.VoF /h.T - 15 - µ V/°C 

~*l±ltJ'ili:iJlt loUT(Max) 5.0 15.0 - mA source 1l!:illt 

:t 7 i? ·;1 I- 'il!:EE VoF - 0.3 3.5 mV 

1~17' ;z "<ltiJlt Is - 0.08 1.4 µA 

-tm? i:i ;z f.!llidl~ BW 1.5 3.4 - MHz 

SR(+) 1.0 2.4 -
;(IJ.:i.-1/-1- V/ µ s 

SR(-) 1.6 3.5 -

l±l:tJ'il!:EE Vour 1.3 - 11.0 v 
J..:tJ".IEE V1N 2.0 - 11.0 v 
'ili:EEifilJ~~ Av 80 110 - dB 

:t 7 i? ';! 1-).ffi\Jllll'.1t h.VoF /h.T - 0.5 - µ V/°C 
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Test Circuit 

Fig.15 

Fig.16 

Fig.17 

Fig.18 

Fig.19 

Fig.17 

Fig.15 

Fig.19 

Fig.20 

Fig.21 

Fig.22 

Fig.23 

Fig.24 

Fig.25 

Fig.22 

Fig.20 



Parameter Symbol Min. 

S/H 7'// 

;;t7i? ·;1 1-fl!:EE VoF -
1? [J 'J [J A. 1!J )1/ilj( BW 1.2 

SR(+) 0.6 
A.I) .:i.-v- j-

SR(-) 0.7 

l±ltrl!:EE VouT 3.25 

.AtJ'lltEE V1N 3.25 

JiD~~r .. 'l (OVCCMP) I,, It -

JiD~~r .. 'l (OVPCMP) I,, It -
JiD~~r .. 'l (OVPLCMP) I,, It -
JiD~~r .. 'l (LDRW) I,, It -

;;t7i? ·;1 1-fl!:EE VoF -

.A1Jfl!:E£ V1N 1.0 

.A1Jfl!:E£ (LDRW) V1N 1.0 

.A1JiltE£ (OVCCMP) V1N 3.25 

:U:J:.1m1:1:1•E£ VT+ 8.43 

:i'i:l'IJ~l:l:l'il!:EE VT- 7.92 

::t7i?·;1 t-'il!:EE(V-PLY) VoF -

;;t7i?·;1 1-'il!:EE(B--DAC) VoF -

;;t7i?·;1 1-'il!:EE(P-DAC) VoF -

;;j" 7 i? ·;1 ").ffi\fl;f(ft:; h.Va:f/H -

DAl:f:l1Ji? I- IJ /'/9-'( J.. Tst -

*mile -

!ll.IDl!tt -

iRMltt -

VREF1 3.47 
l:l:l 1Jfl!:E£ 

VREF2 7.04 

~IUilfl!:EE;ffti h.VREF1/h.V -

h.VREF2lh.V -

1±11J:iifl!:E£ 8.(8.VREF) -
fl!:).!l('il!:EE;ffti /h.V 

).ffi\fl;ffti h. TREF1/h. T -

h. TREF21 h. T -

l±ltJ:ii'iiEE h.(h. TREF) -
l.ffi\/lilt'.ti !h.T 

l±l tJ'iilJlf IREF1 -

IREF2 -

Typ. Max. 

10 50 

2.8 -

1.7 -
1.9 -
- 11.0 

- 11.0 

0.8 1.0 

0.6 1.0 

1.0 1.25 

1.1 1.4 

3.0 .. 15.0 

- 11.0 

- 9.0 

- 11.0 

9.45 10.50 

8.88 9.87 

1.1 5.0 

0.4 5.0 

1.6 5.0 

10 -

1.0 5.0 

6 -

6 -
1/4 -

3.90 4.33 

7.90 8.78 

3.0 -

4.0 -

2.0 -

30 -

60 -

100 -

- 10 

- 10 

RDNrn 

Unit 

mV 

MHz 

V/µs 

v 

v 

µs 

µs 

fJ s 

µs 

mV 

v 

v 

v 

v 

v 

mV 

mV 

mv 

µ v1·c 

fJ s 

bit 

bit 

LSB 

v 

v 

mV/V 

mV/V 

mV/V 

ppm 

ppm 

ppm 

mA 

mA 

Conditions 

il!:EE*W~~#i 
Rvcc=9.1kO 
RGNo=6.8kQ 

Vcc=12V±10% 

Vcc=12V±10% 

h. VREF= 
VREF2-VREF1 

h.VREF= 
VREF2-VREF1 

Tr 'illJif7-.A I-
SINK 11!;)Jif 

Tril!:lJlf:7"-.A I-
SOURCE 'ilmt 

BH9610K 

Test Circuit 

Fig.26 

Fig.27 

Fig.28 

Fig.29 

Fig.29 

Fig.30 

Fig.31 

Fig.32 

Fig.33 

Fig.30-33 

Fig.31-32 

Fig.33 

Fig.30 

Fig.34 

Fig.35 

Fig.35 

Fig.35 

Fig.36 

Fig.36 

Fig.36 

Fig.37 

Fig.37 

Fig.37 

Fig.37 

Fig.37 

Fig.37 

Fig.37 

Fig.37 
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BH9610K 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

CMOS CJ V ·;; 7 

J...:1J'ili:G: VtL - - 1.0 v PPC0-5 ~~;!, :1 Jj, Fig.30 

VtH 4.0 - - v ~rj /;!!tit 10kQ Fig.35 

J...:1J~inl ltN - 0.5 - mA Fig.30, 35 

t:l:l:h~G: VoL - 0.2 0.4 v loL=2mA Fig.32,33,38 

VoH - Vee -

t:l:l:h~it IQL - - 2.0 mA Fig.32,33,38 

::>J"/t!l'it RoN - 50 100 Q Fig.39 

~il!a#r .. i tpd - 70 250 ns Fig.39 

')-?~int ILK - - 3.0 nA Fig.40 

J7j-CJ-'.f•;;i:.1·;;7 (ii\';Ron) 

~il!a#r .. i tpd 120 250 ns Fig.41 

~il!a#rai(sw1-sw2) tpd 120 250 ns Fig.41 

J\-(J7;;i:.:±l:1J 

t:l:l:h~G: Vo 3.25 11.0 v Fig.29 

t:l:l:h'ilinl lo 0.5 mA Fig.46 

t:"-?t:l:l:h 

t:l:l:h=:G: Vo 3.25 11.0 v Fig.29 

t:l:l:h~it lo 0.5 mA Fig.46 

J...:ht!l'itJ:t 

(SW1+R2)/(SW3+R1) - 1.00 - - Fig.42, 43 

(SW2+R2)/(SW3+R1) - 1.00 - - Fig.43, 44 

R4/(SW6+R3) - 0.94 - - Fig.42, 43 

10.7 10.9 v Fig.45 
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• !ljtfr.J~f.:tl!Ul/Electrical Characteristic Curves 

z 
;;: 
Cl 

80 
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(Ta=30°C ';:: T / - ? 7 -f A') 
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501----+--__,1----+----!-----l 

401------+---i---4----'--+v-----I 

30t--"'f""o;;;;;;:::±::;;;;;oo .... ~9"V __ i---i 
'""T"" 

20,l----+---41----+----!-----l 

101----+--~1----+----1----1 

0~0~~2'--~-4'--~~6'--~.~8,--~10 

V0"' (V) 

5 

4 

~ 3 ~ 
.} 

2 

~=--~~7=----9......_ __ 1~1~----"13'---~15 

Vee (V) 

Fig.9 VREF1 ti~tt 
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• llJfF~IY'I 

BH9610K(j:, 2-:>0)-ff-;J{-:ia·:;'Jffl"L,Ts•J, ~J; 

t±:l 1.., 11rf'F :-& tr 1t 8 l6.;z;11i1t e v 1'< ;i.- f B1As -ff- ;r,· 

(18pin t±:l:h), il8i6JJ.ti1'F•vl'\'J[;f PEAK-ff-;j{ 

(17pin t±:l:h) ;lf~ttM!> :1:9o 

LOON (34pin)="H" c l.,t.:aif, :!:9' BIAS-ff-;j{O)~j'C 

JJ.t±:l L,IJJf'FH'J1,', 18pin t:t~it:7'C~ nt.:: Tr 1iv--ff-1' 

1 ;;t- f''A.~mtfmt l.,)6J;;l:9o Z:O)Pife7)[.;l'\'Jv~~;Et;J: 

VPLY (33pin) 1'fi\,':J:9 o 

:.xt: BSGTLD (35pin)="H" c9{> c, BIAS-ff-;j{(j: 

B-DAC t: J: -;; H~;E ~ n t.:. ti~ i6JJ.tif'FC7)f[vl'\'J[; c 1J 

I) :1:9 o 

/J,:t: WTGTLD (36pin)="H" c9{> c, PEAK-ff-;f,';;t 

/(:Jd:IJ, Z:<T.>PifBIAS-ff-;j{(j:*-J[;f''~;l;!mt:id:IJ, ti 

~i6JJ.tif'Ffttv«Jvff;*NfL,:J:9o Z:C7)c8 PEAK-ff­

*~il8i6JJ.IJJfFC7)•cift0:>•~mtfmM9{JZ:c~f.i:ij 

:1:91.f, P-DAC C7)~~;Et;J: t---5zJ[;1'~~:lEH'J\,', B-DAC 

~lTt: t;J: 1' 8 :!: -it ho 

/X t:, PKHOLD (37pin) ="H" c 9 {> c, PEAK, BIAS 

ii!ii -ff - * c ti * - Jv I''~* Im t: Id: I) * 9 0 ;: C7) nif PEAK 

-ff-*~•*7'C~n~nC7)tf:l:1J~mtfA1~7:..-79{>;: 

c t: J: I) Rw.ltif'F ;liff *- * 9 0 

:J:t.::, v--ff-:$f1;;t- Fff*~9{if.::d.l,:, Wm"~t±:llEJ 

lmfi*J~ l.,T\,':l:9o OVCCMP (;!:, BIAS-ff-;f,'(7) F7 

1~~-#*8<f.i:ij9~~~~. -ff-;j{IJJfFf*ttL,:J: 

9 (Z:<T.>tii'Ft;J: BSGTDL(5pin)="H" t:T'i"A?R)"fig)o 

OVPCMP t;!:, 7-t f--1'1;;t- f"C7)~J±i!£:1~f~C7)(.;l'\'Jvf 

~f,!I. l., TS IJ, ;: C7) vl'\'Jv;lf*8 ( Jd:-:i f.::~~-ff-;j{jbf'F 

f*tt 1..,;1:9 0 

fl!!!:, 3 -:><T.>A 7-51 At±:l1J1filb IJ, -ff-;f,'IJJf'FH'J-:i T 

\,' Id:\, 'Pif £: DAG J\ A C7)Wm" f ~ S -t! {> OVPLY, If 8 i6 

JJ.Rw.!*tt f 9'0 S -t! {> LDRW, -ff- ;FIJJf'Ft.ffi P n T 1,' 

f.i:1, ';: c f9'D S "it{> OVCRT 1iilb IJ:l: 9 o 

•;)jjjj=f~IY'J 

(1) BPLB 

BIAS v- -ff- H '7- v «' Jv~;Effl DIA :::i / l'i- 9 

(B-DAC cff-L,:!:9o) 0))..1J7-9 (PPCO-PPC5) f 

~J;)6t; c 8(7)7 ·:; 7J'{J[;AA:hlii!ff-=f1'9 o 7 ·:; 7J'{JvA 

C7) 5:L !> T ;If I J 1', PPCO- PPC5 0) 7- 9 f B-DAC 1illl"l 

I) )6J; :!: 9 0 (TTL vl'\'J[;) 

(2) PPLB 

PEAK (.;- -ff- H '7- v I'\' Jv ~~ :lE ffl DIA :::I / 1~·- 9 

(P-DAC cff-L,:1:9o) C7))..:1J7-5z (PPCO-PPC5) f 

~J;)6t;nif<T.>7 ·:; 7J'tJ[;AA:hlii!ff-T1'9 o 7 ·:; 7J'{J[;AO) 

BH9610K 

J:L!>T1f1)1', PPCO-PPC5C7)7-9f P-DAC1.fJll"(IJ 

)6J; :!: 9 o (TTL v«'J[;) 

(3) DAFB 

B-DAC C7) High 1) 7 7' (.;/A ~f:ll: f A 1J 9{>lii!ff-T1' 9 0 

;:;:i:A.:h~nt.::~EEc VRmlN (26pin) C7)raie7)~£Ef 

64'fi~1..,-r, B-DAC ;/)> SJ":tD?'Ic l.,Tt±:l:h ~ n:l:9 0 

(4) DAFP 

P-DAC C7) High 1) 7 7' v /A ~f:ll: f A:h 9{>lii!ff-=f1' 9 o 

;: Z.£:)..jJ ~ nt.::~l±c VREF1IN (26pin) <T.>rai<T.>~EEf 

64 'fl~ l., T, P-DAC /J'S J":tD 7;1: c l., T t±:l:h ~ n * 9 o 

(5) BSGTDL 

DC/BIAS -ff-;F;i.--7°1'(7) F71 'J'O)~~-f~t±:l9 {> 

::J/J'{[.;-5ze7) ENABLE~~:lE:lii!ff-=f1'9o "L" 1'~~-~ 

t±:l'E- FcfJIJ, "H" 1'~~-~t±:lflittt9{>'E- l''c 

1J1Ji90 

(6) OVPLY 

tif'F~it~ (LDON="H") 1' LO £:~~mt1imtn, l/V J7 

/ 7° t±:l 1J ;l)f _t ~ I., t.:: c ~ "L" f t±:l 1J I., :!: 9 o 

( OVPLCMP: 10pin 1:-r (.;l'\')v~;E) 

* f.::~Ftif'F~® (LDON="L") 1', B-DAC, P-DAC £: 

Jll"( IJ )6 *ft f.::)..1J 7- 5z ;/J~·~z "L" t: 1J-::> f.:: C 8 ~19~ 

"L" ftf:l:1JL,, DACl\AC7)Wm"f~tf:ll.,i9o 

(7) LDRW 

tii'F~it~ (LDON="H") 1', B-DAC O)t±jjJ c P-DAC 

C7) t±:l 1J C7) * rai v «'J[; C, l/V J7/7°t±:l1J f J:l:.X I., IVIN 

(30pin) ;IJfZ.(7)[.;«'JvJ:IJ*~\,'Pif "L" ft±:l:1J I.,, it.:. 

Rw.J•~~il8i6JJ.R~*1'ifb{i;:cf~Stti9o 

(;;t-7"/:::i [.;'J 5zt±:l:h) 

(8) OVCRT 

~Ftii'F~fi.~ (LDON="L") C7)Pif "L" ftf:l:1JL,:J:9o :!: 

f.::tif'F~;l;!m (LDON="H") 1'BSGTDL (5pin) ="L", 

DC/BIAS -ff- ;J{ *-ff/ 7° J[; *- J[; F J7/7°t±:l1J ;/)~· 

OVCCMP (14pin) vl'\'JvJ:IJT~L,, it.::t;!:OVPCMP 

(13pin) (.;l'\'JvJ: IJ l/V J7/7°tf:l1:J;1Jf_t~ L,Hif, -:>:!: IJ 

~~•1f~t±:l ~ nt.::nif-ff-;Flbf'F;IJ~·*tt ~ n :i: 9 o -te7)nif 

OVCRT (j: "L" f t±:l 1.J I.,, -ff- ;J{ ;IJfjbf'F I., T 1,' Id: 1,';: c 

f~Stt:l:9o :l:t.:: LDON="L" 1' 1J-I!·:; I'- ~n:l:9o 

(;;t-7":..-:::i v'7 5zt±:l1:J) 

(9) PWDT 

~)Jj~fE~t±:lJf.l:::i /J'{v-9 v«·;i.-~:lEA1:J1'9 o Z:C7)A 

:tJ~fE;lfi*JllB VREF1B (3.9V) J: IJfl!;( fJ{i c, -ff/7° 

;i,*-Jv 1'7 :..- 7°:-&Lf-ff-;J{J7 :..- 7°C7)tf:l1:J ;IJf~iM!~EElli: < 
:!: 1' _t~ I.,, v--ff- :$f 1 ;;t- F (LD) f F71::fI.,1J 

(1JIJ:l:9 0 
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(10) OVPLCMP 

l/V 7"//t±Jt.J;lf _t~ l.,f,:C:. C: ~~t±J9.Q ::i //'\'1/-:$10) 

IJ 77'v/Av-"Jv~'.AE'.A.t.J1'' ~t±l ~ :tdt ti OVPLY 

(6pin) t:ts:\J!C: l.,T;T-~n:l':9o 

(11) Vee 

~imi~l±m-=fo +12V ~ ~P1.JD L, T < t!. ~ ~ 'o 

(12) FLTC 

OVPCMP (13pin), OVCCMP (14pin) 1'~~'.AE~nt.:::i 

//'\'v- :$zO)t±J:1J1.f, -.§.C:.O)Yiffi-=ft:t±lt.J ~ n, ~IH1 
1.JD 9 .Q C:. C: l' J '\' Jv .A Iii ~ J1\ L f .Q C:. C: ti 1' i! ;!': 9 o ;!': f.:, 

GND t:5i9C:.C:1' _t~[l::i / /'\' v- :$! O)Jbf'F ~~!I: l' i! ;!': 

9o 

(13) OVPCMP 

l/V 7" / :tt±lt.J ;If _t~ L, f.:.:. C: ~~t±l 9 .Q ::i / /'\'(/- :$! 0) 

'J 7 7' v :..- .A i,..r.;:;i.-~:AE.A.t.Jl', ~t±l ~ nnti-tt-#Ji.-­

/O)Jbf'F~f~!I: L,;1':9 0 

(14) OVCCMP 

DC/BIAS -tt-#*-tt / 7" Mt- -Jv FJ" / 7"t±l :1J tf, ""fill 
t.,t.:.:. e: ~~t±J9.Q::i /1'\'v-90)'J 7 7' v/.Av-"'Jv~~ 

:AE.A.t.J 1', ~t±l ~ n nti-tt-#Jv-/O)Jbf'FH~li: 1., * 9 o 

;!': t.: C:. O)~t±l ti BSGTDL (Spin) t: d:: -::i Tftil]f;!U1' i! ;!': 9 o 

(15) VREF 

IJ 77'v/A~l±t±l:1J1'' 3.9V-VF ( $( 1 ;;t- FO)Mi!i1J 

~~l±)O).dt±Jt.J~n:l':9o*B*#H~5/V.7.:$11' 

~mt:ll!Jifi' *Yiffi-=f/\. f:Jt~ [., * 9 0 

(16) VDAR 

IJ 77'v/A~l±t±l:1J1'' 7.9V+VF ( $( 1 ;;t- FO)Jllili1J 

~~l±)O).dt±Jt.J~n:l':9o*B*#H~5/V.A:$11' 

~mt:llllifi, *m-=f"'-f:Jt~ 1., * 9 o 

(17) PRSV 

PEAK -tt-#*-tt / 7" Jv*-Jv l'"J7//t±J:1J1', PEAK ffl 

LD F51J\A..m*YC~n*9 0 

I-to' no~\/ 
\ IUJ rLhJY 

DC/BIAS -tt-#*-tt / 7" Jv*-Jv FJ" / /t±Jt.J 1', BIAS 

ffl LD 1'"51J\A..fl*YC~n;!':9 o 

(19) PKV 

PEAK -tt-#*-tf-#7" /// JvJ" ·y '1'm-=fo 

(PEAK -tt-#*-tt-#7' / /?l=JX•i.A.t.Jm-=f) 

DC :&tf BIAS ~;l;l!!lt:s~ '( PEAK -tt-#*-tf-#7" // 

t±lt.JL;J:, LO F51J\L:mtiJc~:h.Ts~J LO 1''51/\;lf~ 

mt~mt L,? .Q~f!!lt:t.J:-::iH':l':9 o -t C:. "t'-tt-#7"//0) 

?l=JX~.A.t.Jm-=ft:1\1 J" .A ua~ .g.:. e: t:J:-::i z-tt-#7" 

//t±Jt.Jti75//~:h., LO 1''511\1.fON 9.QO)~!lJj 

~'1'~':l':9o 

BH9610K 

(20) PAIN 

PEAK-tt-#*-t:t-#7"//JX~.A.t.Jm-=fo (PRDEF: 

21 pin O)~~~ffl) 

(21) PRDEF 

~AK-tt-#*-tt-#7"//t±lt.Jm-=fo 

(22) PRCP 

PEAK -tt-#*-tt / '1' Jv*-Jv FJ" / :t?l=JX•i.A.t.JYili-=fo 

C:.O)Yiffi-=ft:*-;i.- Fffl::i >T'/-tt Hl*YC L, :l': 9 o 

(23) GND 

flti!lo 

(24) PBCP 

DC/BIAS -tt-#*-tt / 7" Jv*-Jv FJ" / :t?l=JX~.A.t.JYiffi 

To C:.O)Yiffi-=ft:*-Jl.- l''ffl::J/-r/-tt~tl*Yel.,:l':9o 

(25) VREF1B 

l*.IJSBVREF1B (3.9V) ~.=.:$zYiffi-=fo 

(26) VREF11N 

l/V 7" / /, B-DAC, P-DAC 0) "L" f~IJ IJ 7 7' v /.A~!± 

m-=fo 

(27) PBDEF 

DC/BIAS -tt-#*-t:t-#7" / /t±Jt.JYiffi-=fo 

(28) PBIN 

DC/BIAS-tt-#*-tt-#7"/:tJX•i.A.t.Jm-=fo (PBDEF: 

27pin O)~~~ffl) 

(29) SHFB 

DC/BIAS -tt-#*-tt-#7"//?l=JX~.A.t.Jm-=fo (PBSV 

: 18pin O)lE~~ffl) 

(30) IVIN 

7 ::t ~ 1f 1 ;;t- i-·O) 1;v ~~fiO)f§~tJ~·.A.t.J ~ n.QYiffif-1' 

9o 1*.JJSB1'PEAK-tt-#*, DC/BIAS-tf-#*.A.:1J, ;!': 

t.:~"m'~t±lm::i :..-Hv-:$1 t:mtiJc~ n H'*9 o 

(31) IVOUT 

7 ::t ~ $1"1 ;;t- l''t:» St±lt.J ~ nt.:~mt~ 1/V 7"/7"1'~mt 

(32) IPIN 

7 ::t ~ 1f 1 ;;t- Fn' s t±lt.J ~ nt.:~mtH~:m::~m9 .g 11 

V J"//O).A,t.Jo 

(33) VPLY 

oc i,..r.;:;i.- (~JJ.t±l l.,H\\'v--tf/'\''7-) ~'.AE.A.t.Jm-=fo .:. 

O)titi1' DC i,,r.;:;i.-tJ~·~'.AE~n:l':9o 

(34) LOON 

im"m'lbf'F~ml1' ON ("H") C: L, :l': 9 o ;!': f.:?l=Jbf'F~ml1' 

ti "L" C: L, ;!': 9 o 

(35) BSGTLD 

"L" 1'DC v-"Jv, "H" 1' DC/BIAS *-tt-;f-'tJf BIAS 

v-" Jv (ti i! it,# O)Hij\O) "L" fJllJO) v- ·if- /'\''7- v r.;: 
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Jf.,) (:f,j:IJ :t90 

(36) WTGTLD 

"L" ""(' DC/BIAS* if- ;J{ tf ON, "H" "Z' DC/BIAS* 

-tf-;j{ffBIAS vA:.')f.,~ HOLD~!IEc L,:t9o :tt.:~Pif 

t:, PEAK *-t.t-;f-'tf ON l.,, PEAK vA:.'Jv (it~~Ji.Pif 

(/) "H" fl1JO)v-·if-H'7-v«1i,) t:1h~t.i:~miuaw: 

L,;t9 0 

BH9610K 

(37) PKHOLD 

"L" ""('PEAK *-t.t-;f-'ti ON, "H" ""('DC/BIAS *-t.t­

;J{*"t: HOLD~U~t: t.i: IJ ;t 9 o 

(38) - (43) PPC5-PPCO 

DAC (/) vA:.'Jv~lt'.iE DATA A.1J~-T"Z'9 0 

PPC5 ~ MSB, PPCO ~ LSB c l., :t 9 o 

(39) GND 

t£!-l!lo 
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BH9610K 

• JC;J:nl§lllflJ/Application Example 

120k 

LD 

1kn 

Fig.48 
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BA6402F/BA6412 

BA6402F 
BA6412 

2 ~fl-9=- )Bz 7° 1J ('' 7 1' I ~ 
2-Phase Half-wave Motor Predrivers 

BA6402F, BA6412 t;J:7J7/-'E-'.;!f1;)Lt 2'!l=Fi11i~~ib1J 

#,(J)/'J F711'i·l'9 o 

BA6402F and BA6412 are predrivers of 2-phase half­
wave driving system for fan motor. 

·~ft 

1 ) D ·;; ? ~:±I, (g]fi~~ :±l~ljgfct ~ o 

2) * - J V:~Ff ffl :l't~imi!: v''Liao 
3) SOP Spin (BA6402F), DIP Spin (BA6412) (J)1j\!Ml_ 

!~·;; Jr-v·-r, 9HiLtflB£t.fY.fJ~ 1 t.:lllJ, ~~iliifitf 

1j1~ < -C9tJ 0 

•Features 

1 ) Provided with locking and RPM detecting function. 

2 ) Built-in constant current switching regulator for Hall 

element. 

3) Small packages of SOP Spin (BA6402F) and DIP 

Spin (BA6412) provide smaller mounting area be­

cause of a small package with fewer external 

parts. 

• 9Hf~-t~~/Dimensions (Unit : mm) 

BA6402F 

BA6412 

~·~. 

P11 fi1 [;Js ~ 2 ~I 
('!.": 0 
"' <t 

1 2 3 4 

..,J__i:;;;;;;;;;;~ 

;T~t=fflL 
1.27 ± 0.2 0.4 ±0.1 

0.2 ± 0.1 

-ir-

j~ =+ ! 
0.65 

9.3±0.3 

R1.o I s 7 6 51 

·w]~ 

"':!§ ~ ~ 
00 
<0 N 

0 
+I 

~ 

1 2 3 4 

.......-----,-1~ I 7.6±0.3 ii~ 

+I Fr~-~' !~ ~±01 
0.5±0.1 

I 8.8±0.6 I r§±o3 1 

7.62±0.3 

00194-36-S2G559 381 
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• 7·a "/? ~ 1 "?77 A.&V'liCiJJl'9lJ/Block Diagram & Application Example 

Vee 

• t@i'.tll::*::IF:*!/Absolute Maximum Ratings 

Limits 
Parameter Symbol 

l BA6402F BA6412 

m110'11!:1± Vee 30 

ff'.gn!!J<: pd 450* 1 l 900* 2 

ib1'Fii&!Ueml Topr -20-+80 

1¥1'fi.!llt~ml Tstg -55- + 125 l -55-+150 

t±l1J~i* loMax. 70 

*1 Ta=25"C1'.11:1'fUll9Qt;!!.,g.l;t, l"C ':-::>;! 4.SmW '§;)1£[.;Qo 
*2 Ta=25"C1'.11:1'fll.'JlloQl;!!.,g.1;1:, 1·e ':-::>;! 7.2mW '§;)1£[.;Q 0 

(~JJ: 1.0mm. iiii!110cm2 ? -t;Jrn < iiiill 35% 1'.1J:O)m7 I/ -J~ ~M.lii,:;i<~P!iol 

Parameter Symbol Min. Typ. Max. 

~n110~1± Vee 4 - 28 

.A.1Jtll± VBH 0.8 - Vcc-0.2 

382 naNm 

Unit 

v 

v 

BA6402F/BA6412 

Unit 

v 
mW 

·c 
·c 

mA 

Conditions 

Ta= - 20- 80"C ff'.gn!!J<:pl:J1'iJJ1'F ~ -tt {> 

;:. t 



BA6402F /BA6412 

• m:~tr.J~tt/Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vee = 12V) 

Parameter Symbol Min. Typ. 

IEl~ll~m! Ice - 1.9 

;J;.-1i,r:.--:1 Vhys + +3 -

}..;/Jl::;!.j' I):/;!. (+) 

;f.-WP:..<1 .vhys 
- -3 -

kfJ l:: ;z. 7 1J :/ ;z. (-) 

3pin ;E~m! 13 5 6.8 

6pin ;E~m! 15 5 6.8 

6pin 7 7 //~ff V5 3.1 -

?pin" 1 v-"''lvt:IJ;IJ~B: V?H 10 
~ 

10.5 

Spin 1\1 vA;'Jt,tJ:j;IJ~B: VsH 10 10.5 

e6~n@~ft~ili, D'l7~ili-~ 

6pini*J'f\W: Fig.1 O)J:?,::t.i:-:.:iT~'*To ;m*', .:C-9 

@•i.Ji¥'t*-Jt.-f§{}O)~Jtfl"'c· c6 ~ 1cfi5l:~ 1.,, T ~'*To 

.:C- 9 fJ'D ·;;?<'.I n.Q (:, *-Jt.-f§{}t.J'Jl.PJ ~ti S f.J: < f.J: 

.Q tc. l:h '= c6 tJ''fi5l:~ <'.In t.i: < t.i: •J ;i: -r o c6 'He~ <'.I nif.re 

,-; "6pin? 7 / 7°~EE" ;!: l'~EEt.J'.J:.fJ> .QC: 0 1 fJ'' ON 

L,, tl:l 1:J ~ 0 FF c'.l 1t .Q J: ? ';:: L, ;!: To 

6pin '.JE~mt 16 = 6.8 µA ( typ.) t.i: 0) Z9H;t '1:::i/7 /-If 

C5 O)fjil'.:C- 9 tJ>a ·y? <'.In T tJ' s tl:l 1:J~mt OFF,;:: t.i: .Q 

* "fO)ai¥rait.J'** •J *To (Fig. 2 0) B - c O)ai¥rai) 

(V6CL - VBEQ3) C5 
Ton=Ts-c= 16 

_,__ 4VsE • C5 
-. 6.8 µA (Typ.) 

~ 4.12 X 105 X C6 (sec) (Typ.) 

V6CL : 6pin ? 7 / 7'~EE ( ~ 5VsE) 

fc.C:~';f, C6 =2.2µFO)(:~ Toff~0.91sec (Typ.) C: 

f.J:IJ*To 

Max. 

4.0 

+ 15 

-15 

10 

10 

3.7 

-

naNm 

Unit 

mA 

mV 

mv 

mA 

µA 

v 

v lo= 10mA 

v lo= 10mA 

Conditions 

' 6pin;ALJ±l ~;ti; 
10 =6.SµA (Typ.) 

Fig. 1 

Fig. 2 
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• 1!16..to:>ii• 
1. ;t--JL-':iE:~'iMi!i! (3pin: 6.8mA(Typ.)) l;I:, IC PHlll/{ 

17 -Al812H:iiUa vr s •J, 3pin ;t-:1:.- (~fll IA:~ 

fm) C't;l:f!Jf.11'~:1;-ft/t.o 

2. ff3~~ 

~Jm)M.Jll:M-9 7-> IC O)ff3m~l;I: Fig. 30)C:.SIJ1'9 0 

~~ITT"CT.>~=t'I: Vr < tC. '15 ~ 'o 
1.0 

0.9 
0.8 

~ 0.6 

0.4 

0.2 

I--~1A6412 

" ~ 
"' I--- ./BA6402F 1' 

........ 
~ 

' ' 

' ' 

' ' ' ' 
' ' ' ' ' ' ' ' 0o 25 50 75 100 125 150 

3. )!lift~:h 

AMBIENT TEMPERATURE Ta ("C) 

Fig. 3 

:ii>: IC O))!li'A:~:h Pc 1;1:;.~j.l!C'~:±l '15 ti:!: 9 o 
3 

Pc= I Pen 
n=1 

• 'ljl~~ttd!lal/Electrical Characteristic Curves 

12'..-------,------,----,-----, 

~ 
LU 
0 
<( 
f-
..J 
0 
> 
f- 11 :::> 
0.. 
f-
:::> 
0 

·[ 
co 

" 
ml I I I I 

0 20 40 60 80 

7, Spin OUTPUT CURRENT (mA) 

BA6402F/BA6412 

(1) Pc1; lfill3~'1Ml:J: 7->~:h)ll!Jf 

Pc1 = Vee X Ice 

(2) Pc2; ;t--JL-~)Jff (3pin) t:J:Mi:1J)lli'A: 

Pc2 = 13 X V3 (V3 l;I: 3pin ~tit) 

IC 1'0)~:1J)!li'eH:fftiJi9 .Q f.: ~. Vee - 3pin r .. i1:~.l{; 
:tit>a:~A. 9 .QO)tf1li~1'9 0 

(3) Pc3; :±l:1J~1'0)~:1Jjll!Jf 

Pcs= (Vcc-VoH) X lo 

VoH 1;1: ?pin, Spin O)J\1 v/'\JL-~!£1.'9 o 

9~#1tl:f:l:1J I- 7 /~.A 510) hFE 7 /?>a:~ ( 9tili, 

lo l;l:iJi S -tt, ~:1J)ll!Jf1fiiJill:1lf~1.'9 o 

ff~m~ u~ ~ ~ ~ '~~~tt:i!!icl.IJi~' :i: 9 o 

4. i: - 51 J:l ·;1? i!i¥CT.>jllj:Ei1JI: ·:n' T 

i:- 51 tJ"'fiiJ'/J•O)~~t: J:-::> T .ll::!:-::> t.:~~:±l:h l;I: OFF 9 

7-> J:? t:illf'I= ~ * 9 0 

.: 0)11(¥, jllj:EilJ >a: 1.l>tt 7-> I: IH' -::it.: It. ~if. >a: OFF ~. 

Spin :::i :.- 7 /if >a: +fttDc~ ~ T '/J• S jllj:V:~i!i! >a: A. ti T < 
tC.-/5~'0 
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BA6404/BA6404F 

2#1~5Bz7° 1) I'' 7 '1 J'\ BA6404 
BA6404F 2-Phase Half-wave Motor Predrivers 

• 9Hf~'1")~~/Dimensions (Unit : mm) 

BA6404/BA6404F (;!: 7 7' /-'E- )I r<;J Lt 2 ;f~.:j:.)J.li~Uh/J:tt 

0)-:! 1) ~· 7 11\"("9 0 

BA6404 and BA6404F are predrivers of 2-phase half­
wave driving system for fan motor. 

·~~ 
1) IJ·y7~tl:l, 1BJ•ifx~tl:l#\!IJtJ;J"~o 

2) *-JL-~-Tffl:<E'iiiMilml*Jj!o 

3) SOP 8pin (BA6404F), DIP 8pin (BA6404) O)tj\JM! 

I\ ·y Jr-::;· l.', 91-i;f LtflB.f.:. t.J>'.'.);- iJ t,' t.: <lb, ~~[ljj~jt.J>. 

tj\~ ( -C9t>o 

4) r::l ·y 7 Wf~Pif (;::El j}j~i~9 {> o 

•Features 

1) Provided with locking and RPM detecting function. 
2) Built in constant current switching regulator for Hall 

element. 
3) Small packages of SOP 8pin (BA6404F) and DIP 

8pin (BA6404) provide smaller mounting area be­
cause of a small package with fewer external parts. 

4) Automatically reset upon releasing locking. 

• f@:Mil::;li;::iE*&/ Absolute Maximum Ratings 

Limits 
Parameter Symbol 

l BA6404F 

ffi!JO~EE Vee 30 

rF~tl'!~ pd 450* 1 l 
tii'Fii!llrBIHI Topr -20-+so 

BA6404 

9.3±0.3 

Rl.O ~~ \0101 
J~ 

1 2 3 4 

.......--------,_J8 
+I 

!~ 
0.5±0.1 

l§±o3 .I 
7.62±0.3 

BA6404F 

5.0 ± 0.3 

1 2 3 4 

;l__~~ 
+1 ~ L6iDiCliJP 
~T§Tj L JL 

1.27 ± 02 0.4 ± 0.1 

Unit 
BA6404 

v 
900* 2 mW 

·c 

1~1-fii!llrBIHI Tstg -55-+ 125 l -55-+ 150 ·c 
t±l:1J~)Ji! lo Max. 70 mA 

* 1 Ta= 25°e 1'..tl: Ii 4.5mW/°e l'ffi!R.o 
* 2 Ta= 25·e tLl:li 7.2mW/0 e C'ffi!R.o (l&JJ 1.0mm, iliitl10cm2 ? 5ilii < iliitl 35% 1' .. tJ:O)lilf 7 I/ -J/, 

~j&':~~~o) 

00195-36-S2G559 

I 76±03 ii~ 

rrc=ff = . 
~ ~ 
I 8.8±0.6 I 

0.2 ± 0.1 

Ir 

J~=f~ 
0.65 
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• :HJ·;;? "11' 777 .4~U'libJIH~J/Block Diagram & Application Example 

386 

LOGIC 

REGU­
LATOR 

naNm 

c:i,,7~tlj 

COMP 

4 

BA6404/BA6404F 



BA6404/BA6404F 

• 'lli'trr:J~f.t/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

1§1~\lilll!. Ice - 3.2 5.0 mA l:i:l:f.J OFF~ 

;f;-Wl':/j' Vhys + +3 - +15 mV 4pin ~m::M9 9 2pin ti± Vs=6V 
A1.J~.A7 I) :;...A (+) 

;f; - Wl' ;., 7" Vhys 
- -3 - -15 mV 4pin -.m::M9 7-> 2pin 'lltl± Vs=6V 

A1.J~.A7 1) :/.A (-) 

3pin JE:lrlll!. 13 5 6.8 10 mA V3pin=Vcc 

6pin :1C71'illll!. lac 4.0 7.7 12 µA V6pin= 1.5V 

6pin»ll:al:lrlll!. lad 0.8 1.45 2.3 µA V6pin= 1.5V 

6pin :1C»ll:'ll'illll!.!I: red 3 5.2 8 - lac/led 

6pin 'J 7 //'(ti±: VacL 2.2 2.6 3.0 v 
6pin :i /HJ,- - I- 'Iii± VacP 0.4 0.6 0.8 v 
?pin" 1 vr.:Jt-l±l:tJ•I± V7H 10 10.5 - v lo= 10mA 

8pin "1 vr.:Jt-t±l1J~I± VsH 10 10.5 - v lo= 10mA 

• 11Jff;Cil!i'lll.HHll (Ta=25"C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

m110•1± Vee 4 - 28 v Ta= - 20 - 80°c ~:fl!Hi7t:i*Jl'ibi"F ~ -tt 7-> 

z. t 

J..11111±* VBH 0.8 - Vcc-0.2 v 

RDNnl 387 

I 
7 
7' 
;., 
1: 
I 

11 
ffl 



BA6406/BA6406F 

2*6-¥-)Jf7° IJ I'' 71' /'\ BA6406 
BA6406F 

2-Phase Half-wave Motor Predrivers 

• ~Hf~;f')i~/Dimensions (Unit : mm) 

BA6406, BA6406F ,;1:, 7 17 /-'E - :$1 (<;)Lt 2 '~-'¥-)BllUb 

1J~<J)/ I) 1''71J{C'9 0 

BA6406 and BA6406F are predrivers of 2-phase half­
wave driving system for fan motor. 

·~:& 

1) C7?~W. @tia~W•Rtt8o C7?~WWn~ 
T-tt8 0 

2) SOP Spin (BA6406F), DIP Spin (BA6406) (})1j,ID1_ 

'~";J;--:/l', 9H1LHB£i/:!J'fJ~'f.:IJI), ~~ifiiUUf 

Jj\~ < -C9tJo 

3) C·;i?~~~Pi},:§ib~i~9.Qo 

4) *-1v.An 1::: ;z7 1J:,, :A118 o 

•Features 

1) Provided with locking and RPM detecting function. 
Builtin locking detection output terminal. 

2) Small packages of SOP Spin (BA6406F) and DIP 
Spin (BA6406) provide smaller mounting area be­
cause of fewer external parts. 

3) Automatically reset upon releasing locking. 
4) Provided with Hall input hysteresis. 

• ~X<.t:i!::;A::~~/ Absolute Maximum Ratings 

Limits 
Parameter Symbol 

J BA6406F 

~PIJO~EE Vee 30 

ff~m!I<: Pct 550* 1 J 
IJJf'Fi.!illllBWI Topr -20-+ao 

BA6406 

t§±o3 1 

7.62±0.3 

BA6406F 

5.0 ± 0.3 

1 2 3 4 

...,l_ 

;1 li=~c: ~~:;;;;;::;;;;J~L 
1.27 ± 0.2 0.4 ± 0.1 

Unit 
BA6406 

v 
900* 2 mW 

·c 
f!H~i.!illllBWI Tstg - 55- + 125 I -55-+150 ·c 
i±11J~mt lo Max. 70 mA 

* 1 Ta=2s·e l'.1..tl'Mlll9""J-£\'ftl;i, 1·e 1.:-:J~ 5.5mW '°ilit t.:"" (50mm X 50mm X 1.6mm (]):fi"7I;F-~iM&lll~Pil'). 
*2 Ta=2s·el'.1..tl'Mlll9""J-£\'ftl;i, 1·e1.:-:J~?.2mwHtt.:-?>. 

388 00197-36-S2G559 
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0.2±0.1 
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BA6406/BA6406F 

• 7'CJ ·:; 7 91' 7' ~./7.b.».V'RiJIH"J/Block Diagram & Application Example 

v,, 

• ~~trtJ~tt/Electrical Characteristics (Unless otherwise noted, ·ra=25°C, Vcc=12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

§JI! 'lll:ilit Ice -- 3.2 5.0 mA tl:l:IJOFFP~ 

*-JVF// Vhys + +3 - + 15 mV 4pin 'lll:m=x•l"9 .Q 2pin 'lll:I± Vs= 6V 
.A.:h t: AT IJ ;.,;;; (+) 

*-WF/7° Vhys 
-

-3 - -15 mV 4pin 'lll:m::x-t9 .Q 2pin 'lll:I± Vs= 6V 
.A. :h t: kr 'J ;., ;;; (-) 

6pin J'C'lll:'lll:ilit 16c 2.0 3.45 5.25 µA V5pin = 1.5V 
·-------

6pin M!:'lll:'lll:l* l5d 0.35 o.so 1.45 µA V5pin = 1.5V 
·-

6pin J'CM!:'lll:'lll:l*J::t red 3 4.5 s -- l5c/l5d 

6pin 7 7 / /'lll:I± V6CL 2.2 2.6 3.0 v 
-

6pin :::i /!'Iv- t-'lll:I± V5cp 0.4 0.6 o.s v 
?pin 111 v-"''Jvtl:l:h'lll:I± V?H 10 10.5 - v lo= 10mA 

?pin o- vr.;'JL-ti:l:h'lll:I± Vn 0 - 0.3 v 
Spin 111 v-"''Jvtl:l:h'lll:I± VaH 10 10.5 - v lo= 10mA 

Spino - vr.;'Jvtf:l:h'lll:I± Val 0 - 0.3 v 
3pin D - v -"''Jv tf:j :IJ 'lll:f± V3L - - 0.5 v l3L = 5.0mA 

3pin 'lll:ilitli~:h 13 s.o - - mA V3L = 2.0V 
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e tbfl:fUJ!ilJHillm (Ta=25°C) 

Parameter Symbol Min. Typ. 

mnn~1± Vee 4 -

J-.:h~I±* VsH 1.0 -

e a·;.i?#it:l:HI~ 
e~m~@~~. ~-9ijffl6~~•Mza~?~tt~~ 

~1:, ~-9~D ·y 7 ~~tl:l ~. e~e~t:tl:l:h~)t~tJJfJ, 

-t~f~D .,, ?t.fm~~ :tit::: t ~ 1:e~e~1:m~ ( ~-9 tf 
@.Q) 9.Qcc'?ti~T9o 

BA6406, BA6406F T t.t ;,x~ J: ? t: El ~g~ ~ fi ""? l" c' 

*90 

D '/ :7~:fi 

BA6406/BA6406F 

Max. Unit Conditions 

28 v Ta= - 20 ~ ao·c f-F~t1!!9':?;J l'illf'F ~ -tt '.\ 
z..c 

Vee - 0.5 v 

ON 

*-;r,J..7J~tJ]fJ:tltJ 6 fJ: < fJ:""J t::: ;:_ t T, a ·;.i ?~tl:l ~. 

6pin t:1C~PiH.ttl:l:h ON, 6pin !iX~Pif t.ttl:l :h OFF t fJ: ""? 

l"c'*9 o 

3pin t.t, imM~1'FPif ON, ~ - 9 a ·;1 7 Pif OFF t fJ: ""? l" 

c' * 9 o 3pin t.t :::t" - // :::i v 7 9 t fJ: ""? l" c' * 9 o 

' I 
[J '"J7 

11111* 

\/\/\/\. 

: toN* toFF* ii'ii!;lilfl'l: 
i fl~ I 

I High 

3pin L -------' 

*loN, IQFF 

6pin ::J/7'/ttc:±l:h ONP~rai (toN) OFFPifr,., (toFF) 

toN= C·(V6CL-V6CP) (sec) 
16c 

t C·(V6cL-Vscp) (sec) 
OFF= 16d 

390 

Fig. 1 

I 

c : 6pin 9H1tt :::i >T':..--tt 
V6CL ; 6pin 7 7 / 7"ii[EE 

VscP: 6pin :::i /l'i'v- t-~1± 

16e : 6pin 1C~~)t 

16d : 6pin nx~~)t 

naNrn 



• ~JfLt0)5i~ 
(1) 3pin (Cl·y?~tl:ll:l:l1JYi/i-T) t;t, ~i!f,QNO)t~, 

tJ!:sms, "H"tf.i:.QZ:c'/J'iNJIJ:l:9o 

3pin 

' ~.-----: : 
:----....; 
!tt~m~ 

Fig. 2 

(2) ~IHJ~Jlt::M9 .Q IC O)ff3ti!l~t;t, Fig. 3 0) Cs IJ · 

1'9 o ~~~~fO)~:iJ"t: [., l ( f;:_ ~ ~ ' 0 

(3) jllj.~1J 

* ICO)jllj.~1J Pc t;t, ssJ:f/X~-c'·l:l:l~tL:l:9o 

Pc= Pc1 + Pc2+ Pc3 

1) Pc1: @i3~)Ml:J:.Qjlljft~1J 

Pc1 =Vee X Ice 

2) Pc2 : ili1J~"'('O)jj1jft~1J 

• 11m89MttdHJil/Electrical Characteristic Curves 

Vcc-12V 

15 -
:;( 
5 10 

.5 
5 

00 2 4 6 8 10 12 14 16 18 20 

3pin SUPPLY VOLTAGE(V) 

Fig. 4 3pin l:l:l :tJ'll!:E::-'!i)lltfil1:tJ~i¥tt 

BA6406/BA6406F 

1.0 

! 
rI: 
z 
0 
j:: 

~ 
iii 
rn 0.4 
i5 

' ' 0:: 
w 0.2 ;:: 
0 
0.. 

' ' ' ' ' 
' ' ' ' ' ' ' ' ' 

25 50 75 100. 125 150 

AMBIENT TEMPERATURE: Ta ("C) 

Fig. 3 

Pc2 = (Vee - VoH) X lo 

VoH t;t ?pin, Spin 0)/\ 1 v-"''J(..~1±1'9 o ~H,Ht ili 11 f-

7 / :J~:$10)h1e7/?~~<9nli, 10 1;1:~i::.-tt, )l!i 

-~1Jifti.itl:1f~1'9 0 

3) Pc3 : 3pin 1'0))j1jft~1J 

Pc3= V3LX 13 

V3L1;t 3pin O)CJ-v-"''Ji..~1.±1'9 o 13 ti 3pin O)'ii5*1'9 0 

ff3m~ ~ Jm x ti:~ '~~~t:Acjj:.U~' * 9 0 

?: 
w 
0 

~ 
~ 
f- l lt----1---+-----+----1 
fr 
~ 
0 

lO'=-o __ _,,,20~---4-'-0----60.L--__JBO 

7, Spin OUTPUT CURRENT (mA) 
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BA6407 /BA6407F 
BA6408FS 
BA6407 /BA6407F/BA640SFS ~;!:, 12V WfflO) 7 }7 /-'E-

9ffl-'E-9 F71J\l'9o t:l:l1J l-?/:;;z9~i*JiGL,T~ 
I)' 9H1LttfB.ildf~~ <~I);!: l..,f.:o 0 '/ ?i~-%t:l:l1Jm7-

ii~, ;f;-Jvt:l:l1Jlliffi7- (BA640SFSO)JJ) ii~l'9o 

The BA6407 /BA6407F/BA640SFS are motor drivers 
special for 12 V fan motors. With builtin output transis­
tor, the number of external devices required has be­
come smaller. It is provided with a lock signal output 
terminal and a Hall output terminal (only with the 
BA640SFS). 

• !M':lit 
1) o,;1.,~t:l:l. 1H1~tt~t:l:l~~g11~. o,;1.,~t:l:lt:l:l:tJm 

Tii~o 

2) SSOP16(BA640SFS), SOPS(BA6407F), DIPS(BA6407) 

0)1)\l~l!J~'Y Jr-:;·1', 91-iiLttfB~ff~~~'f.:IJ.IJ, ~~ 

iiif.itff1J'~ < T9Co 
3) O '/ '7 lri~~Pi'f';::: El j}J~~9 .Q o 

•Features 

1) Provided with locking detection and RPM detection 
functions together with a locking detection output 
terminal 

2) Mounting area can be made smaller owing to the 
small package of SSOP16 (BA640SFS), SOPS 
(BA6407F) and DIPS (BA6407) requiring a smaller 
number of external devices. 

3) The driver is automatically reset when locking is 
reset. 

•m~ 
7r/-'E-9ffl'E-9 1''5-(J\ 

•Application 

Motor driver for fan motor 

BA6407 /BA6407F /BA6408FS 

2 *N~)Ji-=E- 51 I'' 711'\ 
2-Phase Half-wave Motor Driver 

• 9Hf~-;j-~~/Dimensions (Unit : mm) 

BA6407 
9.3±0.3 

Rl .o l's 7 6 s I 

UI~ 
"'[~1-+m11i M17,6±0.3ii-~ 
0 • I. IT. 
~ M I N -

: "! . 0.5±0.1 0.3±0.1 

~ ~ I I M 12.54±0.3 I 
7.62±0.3. 8.8±0.6 

BA6407F 

5.0±0.3 

8 7 6 5 

~~I~ 
1 2 . 3 4 

;;;i______~-~ 

~ r~t=finnJ1J uL 
"'. -I ~ 
0 1.27±0.2 0.4±0.1 

BA6408FS 
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• ·f [] '/ 7 ~ 17? 7 .L../Block Diagram 

LD 

Vco 

HALL+ 

REG 

HALL- LOGIC 

TSO 

• ~M:lii::k:IE*!/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits 

~li~EE Vee 15 

BA6407 900* 1 

ff~~~ BA6407F pd 550* 2 

BA6408FS 850* 3 

tif'F~lliBl!I Topr -25-+75 

f*f¥~1liBl!I Tstg -55-+150 

l:llt.J~illt louT 

l:llt.Jilli<JEE VouT 

IU~l:llt.JYlll-Tl:llt.Jilli<JEE VAL 

;t;-JL-f~~l:llt.JYlll-Tl:llt.Jilli<JEE VHQ 

*1 Ta=25·ei:L.l:.1'il!fflT-i5t.ll%1.t, 1·e1:-:i~7.2mWi1£[;'.5, 

*2 Ta=25"eP1...l:.1'il!fflT-i5t.ll%1.t, 1·e1:-:i~4.4mWi!lt;'.5, 

(50.0mmX50.0mmX1.6mm fi7 ;>;I;f-~ ~dE<llii~ili:Pi\') 
*3 Ta=25°eP1...l:.1'1il!fflT-i5t.ll%1;1, 1·e1:-:i~6.8mWi1£[;.;5, 

1.2 

30 

15 

15 

• :KUUllfF*f-1:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. 

Vee 5 

naNm 

BA6407/BA6407F/BA6408FS 

LOCK AL 
DETECTION 

& 
AUTOMATIC 
REVERSION 

OU Tl 

2 
:ffi 
~ 

GND ilt 
'E 
I 
~ 

"' 7 
1 
I~ 

I OUT2b * 
OUT lb* 
HO* 7 

7' 
/ 
'E 
I 
~ 
,Ell 

* BA6408FS (J) ifJ. 

Unit 

v 

mW 

·c 
·c 
A 

v 
v 

v 

Max. Unit 

14.5 v 

393 



BA6407/BA6407F/BA6408FS 

• g1il,f(.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=12V) 

Parameter 

@i!1imt (BA6408FS) 

@i!1imt ( BA6407 /07F) 

o ·:; ? Mt±lffl ::i:,. 7:,. 'ttx'il'ilmt 

o ·:; ? Mt±lffl ::i :,. 7:,. 'ttnll:'il'ilmt 

o~?Mt±lffl::i:,.7:,.'tJ'xB•~•ft 

o~?Mt±lffl::i:,.7:,."tt?7//'ilff 

Cl·:; ?Mt±lffl::i /7"/'tt::J /Hv- 1-';ll:ff 

t±l :1:J L 'itff 

t±l/J I) -?t• 

t±l/J•:J I 7-ltff 

1U~t±l:1:JYilH- L ltff 

tU~t±l:1:JYifi1-T 1J-?'ilmt 

* ;t--Jvt±l/JYifi1T- L ~ff 

* ;t--Jt-t±l:1:JYifi1T-'J-?•• 

Test Circuit ( ) l;l: BA6408FS 

*t!/J!.l:J:jjM:~,~IDi~fl;l: [., l t-:; IJ *1t /,, 0 

* BA6408FSO) "'-

Symbol Min. 

Ice 2.5 

Ice 2.0 

ILDc 1.56 

ILDD 0.24 

rco 3.0 

VLDCL 2.1 

VLDCP 0.7 

VoL -

loL -

Vaz 26 

VALL -
IALL -

VHQL -

IHOL -

• '.111il.rf.J~ttltll*l/Electrical Characteristic Curves 

:;;: .s 1 0001----+------+---+---+---+-----I 

-0 

':'-. 800~ 

~ ~ 
~ 6001----+---4~~"'.-----j~,--+--~--t------I 

w ' 
0 4001----+------+---+---~~,+----t---------i 

a: ~, 

~ 2001----+------+---+-----+--~-"-J------I 
0 
Q_ ' ' 01-----'---'----~-~,--...,-7-=-'~:..:::. 

0 25 50 75 100 125 150 

AiviBiENT TEMPERATUR[: Ta (°C) 

Fig.1 lt/JffiJA\lltl** ( BA6408FS) 

Typ. 

5.0 

4.5 

3.4 

0.79 

4.3 

2.48 

0.99 

0.8 

0 

28 

0.3 

0 

0.3 

0 

Max. Unit Conditions Test Circuit 

7.5 mA t±l1:J OFF P# Fig. (10) 

7.0 mA t±l1:J OFF ff# Fig.6 

5.25 µA VLD=1.8V Fig.7 (11) 

1.34 µA VLD=1.8V Fig.7 (11) 

8.0 - rco=ILDcllLDo Fig.7 (11) 

3.0 v Fig.7(11) 

1.2 v Fig.7 (11) 

1.1 v lo=200mA Fig.8 (12) 

10 µA Fig.8 (12) 

30 v ?7//~·=10mA Fig.8 (12) 

1.0 v lo=10mA Fig.9 (13) 

10 µA Fig.9 (13) 

1.0 v lo=10mA Fig.(14) 

10 µA Fig.(14) 

:;;: 
.$ 1 0 0 Ot--------t-----+---+---+----t------1 

o_" 

z 
0 
f:= 
<! 
Q_ 

w 
w 
0 

a: 
w 
:;;: 
0 
Q_ 

~ 800~-+----"'----+1'.--+-----+--+----------j 

6001----~+---4l___"...~"T--!I----+---+---~ 
' ' ' 400t-------+---------+---+---~'~,t---+----------i 

' ' ' 2001---+---l---+---+--__,,__-----1 

o~-+-----+--~--+--_._-~ 
0 25 50 75 100 125 150 

/'1.MB!ENT TEMPER.l!..TURE : Ta CC) 

Fig.2 lt/JffiJA\lltl** (BA6407) 
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:;;: 
~ 10001---+--+---+-----+·---+T-----1 

z 
0 

f:= 
<! 
Q_ 

Cf) 
Cf) 

0 
a: 
w 
~ 
0 
Q_ 

2'., 

• > 

8001---+--+---+----t----+-----I 

200t----t---t-----f-------j~,-l--------l 

' ' ', 
0~0--2~5--5~0---='7~5--1~00--1~2-5-1~50 

AMBIENT TEMPERATURE: Ta ("C) 

Fig.3 ~;IJff~llllit-* (BA6407F) 

1.4 

1.2 
y 

~ ~ 
~ OBZ ---+----

z 0.6 f+-------1--+---+---l--+---t------I 

0 

f:= <! 0.4 t-------t--+-----+----C-----1----t--------\ 

a: 
:::J 
~ 0.2 t-------t--+-----+----C-----1----t--------\ 

Cf) 

0 ~0-2~0-o-4~00-~60~0-s~o-0_1_0~0-0-1-2~0-0~2400 

OUTPUT CURRENT: I, (mA) 

naHm 

BA6407/BA6407F/BA6408FS 

7 

6 

f-- 4 z 
w 
a: 
5 3 
0 

f--
5 2 
0 
a: 
0 

0 
0 

+-

l 

2 4 6 8 10 12 14 16 

SUPPLY VOLTAGE: Vee (V) 
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BA6407/BA6407F/BA6408FS 

• iJl1J~IHlitt~/Test Circuits 

396 

> 

r~ 

OV 1.BV 3V 1.BV OV -11 ·-1 . 
ft~~~m -JJi~~~nc 
ILOC j~JJYE ILDO i,H.IJYE 

.: <1Jre9T7 7 / 7\'ll:I± 
v L DCL j~lj YE 

1 2 

\\ 

v LDCP v LOCL 

rco=lLocllLoo 

= (J)r.9-c·::i ;,.-1~ 1..- - r ~1± 
VLDCPj~UAE: 

3 

Vco( V) 

Fig.7 D ·y ?~:±Jffl::J /j'/-lj-ft~~mt, D ·y ?~:±Jlf.l::J /j''/-lj-J]j(~•mt, :fCJJ5l:'lli:'lli:mtJt, 
?7//-B:, ::J/Hv- t-'lli:B:iJIU'.li::l8l~lliil 

RD Nm 



HALL+ 

1pin il!6~Pi\' 6.0V 

7pinil!6~Pi\' 6.2V 

, 
l15V 

BA6407 /BA6407F /BA6408FS 

HALL-

6.2V 

6.0V 

6.2V! ! 6V 

1Uliltl:l1JY:ii'f L ~I± 

LD=OV 

1pin il!IJ~Pi\' 

?pin il!6~Pil' 

HALL+ 

1pin il!U~Pi\' 6.2V 

7pinil!U~Pi\' 6.0V 

fUliltl:l1JY:ii'f'- 1J-?~il!t 

LD=3V 

RD Nm 

HALL+ HALL-

6.2V 6.0V 

6.0V 6.2V 

HALL-

6.0V 

6.2V 
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0 

398 

LDtiffi'f~-.§.3Vt=VZ: 

fl'G 1.8V 1:9~. 

0 

ov . 

BA6407/BA6407F/BA6408FS 

1.8V 3V 1.8V OV 

t 
·-· . 

I 
::IE~~~m l*"!l!:'!ll:;nc 
ILDC jJ!IJ;E ILDD i!!U:>E 

:: OJ rai c· 7 7 / 7°"!1i:f:E :: OJ rai c ::J /I~ V - r 11f:E 
V LDCL j~Jjtf.: V LDCP jJ!ljA[ 

1 2 3 

Vco 
~ 

(V) 

t I 
VLDCP v LDCL 

rco=ILDc/ILDD 

Fig.11 f:l ·y 7~i±Htl:::i ::--7::---tt3'c'ii:'ii)Jit, f:l ·y 7~:±1.fll:::i /7'/-tt!Dl:'ii:'ii:)Jit, 3'c!D!:~'ii:)JltJ:I;, 
7 7;., /'iii±, :::i;., m,- - t- m1±illU:lEIEl:ttl~ 

naNm 



4pin ilU'.lEPi¥ 

13pin il!U'.lEPi¥ 

BA6407/BA6407F/BA6408FS 

0 

:±l 1J L '111:1± 

HALL+ HALL- HALL+ HALL-

6.2V 6.0V 4pin il!U'.lEPi¥ 6.0V 6.2V 

6.0V 6.2V 13pin il!U'.lEPi¥ 6.2V 6.0V 

4,13p1n 

T,,, 
l 

HALL+ HALL-

4pin il!U'.lEPi¥ 6.0V 6.2V 

13pin ilU'.lEPi¥ 6.2V 6.0V 

Fig.12 :±l1JL'l!l;I±, :±l1J'YI7-\i:I±, :fj1JIJ-7\i:ifit)IU)EIQl~ffiil 

0 
IH~ t±l :IJ !Z\iFf L '!ll:I± 
LD=OV 

'i"m t±l :IJ MB· 'J - :7 '!ll:>!it 
LD=3V 

naHm 399 
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BA6407 /BA6407F /BA6408FS 

HALL+ HALL-

*-Jvf~~t±l;IJYili'f L 'il!:EEiAU'.il::lh1' 6.2V 6.0V 

*-Jvf~~t±11:JYIH 1J-7'il!:mtillU:li::lh1' 6.0V 6.2V 

0 5p1n 

-p15V 
l 
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• 11Jf!;~~ 

(1) D "J ?~tl:l~/jg 

Eiihm9*@llttti, ~ -51 t.ffiiJ .::i n•O)~m-z"o ") 1 c nt.::~ 
i;L:~ - 51 O)D ·:;? ~~tl:l \..,, Elib9sL:tl:l:1:J'~iJH-l:JJ IJ, 

f0)•07?WM•cn~~~Elti~~m9*(~-51lfl§ 

~) 9~Cc'?=bO)"Z'9o 

BA6407 /BA6407F/BA6408FS c· t;t~),:O) J:? L: El ib1i11*~ 

1T-:il"c'*9o 

*-Jv)..1:JO)-l:J]IJ~:hSt.J:< t.J:-:it.::Z-tc·, D·:;?t~tl:l 

[.,, LO Yil;i-T:ft~ai¥titl:l1:J ON, LO Yil;i-T1i~~ai¥titl:l1:J 

OFF C:1J-Jl"c'::t:To 

• AL Yi/;i-T tiiffi'*°f'FiJJPi¥ ON, ~ - 51 D ·:;?Pi¥ OFF t 1J-::> 

l"c'*To 

• AL Yi/;i-T ti, ;;t - :1 / ::J v? 51 t f.J: -::> Z c' * 9 o 

• HO Yffii-Tti*-11-f8<5t:1PJ!!ij 1.., t.::f~-5tJ"tl:l 1:J c n ::i: 9 o 

• HOYi/;i-Tti, ;;t-:1/::Jv?51C:f.J:-:il"c'::t:To 

LO Yil;i-T ::J / T /-if t tl:l :tJ ON aM .. i (ToN) OFF ai¥r .. i 

(ToFF) 

C • (VLDCL -VLOCP) 

ILOC 

ToFF (fi5l:~ai¥r .. il = c. (VL~CL -VLDCP) 
LOO 

C: LOYi/;i-T9H-tLt::J/7/-if~:I: 

VLDCL: LO Yi/;i-T? 7 /:1~1± 

VLDCP: LO Yil;i-T:::i //\v- 1--~fE 

ILOC : LO Yi/;i-T:ft~~mt 

ILDD: LO m-Tfi5l:~~mt 

HALL fl7l-f.7\T __ _ 
\TV 0 vv: 

I 

OUT 10000: I 

(2.48V) 

(0.99V) 

(3.4 µA) 

(0.79A) 

' I 
: : I Tarr I ToN i : 

BA6407 /BA6407F/BA6408FS 

(2) LO Yil;i-Tl§~~~tl:l, D ·:; ?~tl:l~liE 

LO m-Tl*!J'.lBtiFig.16 O)J:? t:t.i:-:i l"c'::t:To 

Fig.16 

I L D 1ffii.=t-~Tiftl:l~~AE 
t 3.4µA 

im.m, ~- 511§,iPi¥Li*-;i,f~{5-0)~!!ijT CLO~ :ftfj~~ 

Gl"c'*To 

~ - 51 tfo ·:; 1 c n~ t, *-11-f~-5n~·w 1; ~:n s t.i: < t.i: 

~ t.:: /J) t: CLO tJ"fi51:~ c n 1J < 1J I)* 9 0 CLO t;t:ft~ c n 
*-1W "? 7 / :1~1±" * T~l±ffJ:.tJ"~ t 01 tJ" ON L,, 

tl:l:tJ~ OFF c'it~J:?L: G*To 

LOm-T:ft~~mtlLDc=3.QµA mt~) f.J:O)c•9H-tLt::J 

/7/-ifCL00)9"t'~-51lfD7?cnZ~Stl:l1:J~mt 

OFF i: t.i: ~ ::i: c·O)ai¥r .. in"i~ ::i: 11 * 9 0 ( Fig.17 0) s~c 0) 

ai¥r .. i) 

(VLDCL -VLDCP) • C (2.48-0.99) • C 
ToFF=Ts-c= I = 3 4 

LDC · 
;t--J[, 

f§"5- I 
I 
I 
I 

LO "''JC: 
I 
I 

i ·-,~=:t-
\(\(\ (\ 

vvv v 

IOOOC 
'E-70·;1? 

Fig.17 

LD"''jC :: I tf:j)J OFF : : : 
?5/7°~1±:~± ·---;;-: - - ----:-~-: - - : ------

11 I : I I 

LDiiH I I : : MN 
: : HIGH (:t-7'/:::iv?7) : 

I 
I 

ID ·;1?~t±J 
I 

'E-7 
D '/? 

HO 0 DD DI 
(BA6408FS <1lih) 

Fig.15 

RDNm 
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• iliiti7-filt1Jl 
BA6407 /BA6407F 

Pin No. m =f ~ 

1 OUT 2 

2 AL 

3 LD 

4 Vee 

5 HALL+ 

6 HALL-

7 OUT 1 

8 GND 

BA6408FS 

Pin No. m =f ~ 

1 GND 

2 NC 

3 OUT 2b 

4 OUT 2 

5 HO 

6 AL 

7 LD 

8 NC 

9 Vee 

10 HALL+ 

11 HALL-

12 NC 

13 OUT1 

14 OUT1b 

15 NC 

16 NC 

402 

BA6407 /BA6407F /BA6408FS 

fl!.\ At 
ijt 

:±lnm=r 2 

'IU&:±l1Jm:+ 
Cl ·;1 '7~t:i:I, !1Ub1i~.Efl CAPA 

~~~a: 

>F-Ji-.Anm=r+ 

;J;-Jt-.A1JililH-

t:1:1nm=r 1 

GND 

fl!.\ At 
ijt 

GND 

t:l:l1J 2Tr/'\·-:A.m=r 

t:1:1nm=r2 

>F-Jt-1~~t:1:11Jm=r 

'IU&t:l:\1Jm:+ 
Cl ';I '7~t:l:I. §t!.Jji~.Efl CAPA 

~~m=r 

>F-Jt-.Anm=r+ 

>F-Jt-.A:tJt;IFt--

:±lnm=r 1 

t:l:l1J 1Tr -"'-:A.~=f 

RD Nm 



• fl!.ll.J..t.<7)5:Ul 

(1) -if-"Jv • :/-t> "J t- ·/fr)/ (TSO) 

* IC (;J: -if - °" Jv • :/ 1' "J t- • /f rJ / '[- i*!~ ~Tc'* 9 o 

TSO (;::(J.t:A7 IJ :/A1f-::ittT di> I) *9 o 

z 
0 

LL 
LL 
0 

0 
(f) 

f-

150 

z 
0 

0 
(f) 

f-

175 

TSD ON (175"e Typ.) : l:i:l tJ Tr tffolij1J OFF 9 {> o 

TSD OFF : im*°fbi'F,:fi~o 
(25°e Typ.O)l::.::Z"TIJ './.::Ztf-::>tt-Cili.>I) ;\'g) 

Fig.18 

(2) )j:',jflt~;IJ 

* IC <7)jj:',jflt~;IJ PctJ.s J: t /J,:i.tTW:±l ~ :h * 9 o 

Pc=Pc1+Pc2+Pc3 

Pc1 : !Ern~~)titt:: J: .Q )j:',jfl{~;IJ 

Pc1=VeeXlee 

Pc2 : :±l :tJ~c·O))j:',jflt~:h 

Pc2=VoLXlo 

VodJ.:±l:tJ1, 2 Yffii-T-0) L ~1±1'9 o 

Pc3: AL, HO Yiffi-T-c·O))fljflt~;!Jo 

Pc3=VALLX IAL +("'VHoLX IHo/2) 

VALL,*VHOL (;J: AL, *HO Yiffi-T-0) L ~!±1'9 o 

IAL, IHO (J.AL, HO Yiffi-T-O))tit}-,~)titc·9 o 

*BA6408FS O)c7foi!J'ri:C::A.:h T < tC:' ~ l.' 

)i) HO Yiffi-T- :±l ;IJ (;J: :±l :hi8'5 t:: di> :hit Outy50% 1' :±l ;IJ 9 

.Qt;::th, HOYiffi-T-"t'O))fljflt~;IJ'[-VoHLXIHo/2 t ~Tl.' 

*90 
~!f~f~~ Hll x t.J: c' J:? AA~ntt::llc1U~c, * 9 o 

(3) *-Jv7'/7°A.:h~I± 

------------Vee 

~n,_.,-+-0...,0-++<o-+o+-<o~o""'-o-hn,_."'"'11._,11_._,n,_._"'"'fl._,11_,_,_,n_ v 00 -2 v 
!ID v v v vvv vv v vvv v v v 
~ 
{$ 
~ OOOOOOOOOOOOOOA 
~ V V trlTU V v v v v v vv vv +Vee 

~ 
-R 
~ 000000000000000 

__,,\)~(~)1~1~11~1~1~\/~\l~l~)~ll~\~ll~l~li~l~ll~J~Vc___ 1 v 

------------GND 

BA6407 /BA6407F /BA6408FS 

*-Jv~l1it = Vee 
R1+R2+RH 

RH: *-M~-T-0)1 /l::"-/f/A 

HALL - HALL+ 

-----u~----c, 

Fig.20 

*-Jv 7' / 7°0)A,;!Jt\ 17' A ~J±:(J., i8i5-0)~ljl/jj t~fh T 

1v~ (Vee-2V) O)le~TA:h"t'~.QJ:?i:: R1, R20)fj§ 

'[-~!l~T< t~~l.'o 

z.. 0) t ~, R1 = R2 t ~ -r veeia i:p,e,, t 9 .Q * - Jv*-T­

:±l :hi8'5'[- IC"-A:h 9 .Q Z. t '[-fi'J~ ~ * 9 o 

¥~&<7)1lc~.:RH ~ - / t:: J: 11 *-Jv*-T-1f Vee .11 A .. t.J: c 
O)~~llBHt .Q~i~;-;lf&> I)* 9 0 

Z..O)c~(J. Fig. 2QO)C1 O)J:?i:::::i/7/-lf'[-A.:hT< 

f~ ~ l, 'o 
* t::, *-JvO):±l:htJ' s 1c "O)*-JvA.:h *TO)llci~t.J'. 

~l,' C ~ (;J:jl!jcf.~.11 A'IJ''O) '? l < .Q~-&l-t.J''&, I)* 90) 1', 

t <1) t ~ (J. Fig.20 0) C2 0) J: ? i:: :::i / 7' /'if'[- A :h T < 

fC;' ~ l, 'o 
* IC (J., *-Jv A ;IJ (;::!:::A 7 1J :/A t.J''f.J: l. '<7) 1' A :hi8'5 

(;::+7f)i;i; ~ l < f~ ~ l, 'o 
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BA6407 /BA6407F /BA6408FS 

• lit ffl 181 ~iJIJ/ Application Example 

J_ 

l 
I 

I 
I 

LD I 

v cc I 

I 
I 

I 

I 
HALL+I 

-------------------~ 

LOCK 
DETECTION 

& 
AUTOMATIC 
REVERSION 

I 
I 

I 

AL 

I JUTl 

I 

I 

I 
I 
I 
IGND 

HALL 1-------0-t---

~ 

* BA6408FS (f) ifJ. 

404 

HALL - 1 

I 
I 

I 
I 
I 
I TSD 

REG 

LOGIC 

I 
I 

I 
10UT2 

~-----c-uOUT2b* 

~----------r--OOUT1b* 

HO* 

I I 
I I 
L-------------------------------~ 

Fig.21 
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BA9201/BA9201F 

BA9201 
BA9201F 

8 e>;1 t-- 7 '/ 71'1° ~ DI A :::J /I~ - ?l 
8-Bit DI A Converter with Latch 

BA9201 /BA9201 F ,;1:, ¥••iJW-@~~. A 1J 7- 9 5 ·;; 7-

@~U: i*J~ l.;f.::, 17-·;;/St:";; f..D/A:J//~-9l'9 0 ¥ 

•••@•~. -~~~~o~?t~~zs~. ns&s 
~¥•••t•ffl9~~tffC'8~9oA1JT-9~5~ 

7-@M~~~. Mft~DMf.ffl9~~~~Af88~m 

fflt9~.=.ttf(:"~~"fo 

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. 

• !M':& 
1) ¥•ffl•iJW-f i*lil ~Tc'~ o 
2i A.1J7-9~7 ·;; 7-~lmt~ ~ z s fJ, y 1 ::i:,.. ~c· 

l'~:J/ f..D-J1'1/88,:l'8~o 

3) iz f.. 1) /? 9 1 A500ns 0 

•Features 

1) Built-in reference voltage supply. 
2) An input data latch is used to allow simple microcom­

puter control. 
3) 500ns settling time. 

•JIB~ 

~til!U~, ffiiJUIJ~~ 

7~/'9J1':;t-71 :;t 

•-=r~~ 
i~-'5~~~ 

if-;J{::i / f.. D-Jf, 

• Applications 

Measuring and control equipment 
Digital audio equipment 
Electronic musical instruments 
Signal generators 
Servo controllers 

• ?rn~-ti:!~/Dirnensions (Unit: mm) 

BA9201 ~-----~:E_0._3~ 

"''i:::::~:J~ 
123456789 

"" 

.rM~! 
:1~ 0.5±0.~ 

;:; -1 1-2.54±0.3 I A _ -. 
20.32±0.3 lr--1µ" 

En-t --to.3:±:0.1 

I 8.8±0.6 I 

1 2 3 4 5 6 7 8 9 10 11 121314 

1.27±0.2 0.4±0.1 
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• 7a-:; ?~1'7/f7A/Block Diagram 

2 

• iliilFffilC~/Pln Connections 

BA9201F 

Fig.1 

406 

50k 

7''"/51 Jv"T-51 A.:JJ 
16 15 14 13 12 11 

LATCH 

BA9201 

3 

VEE~ 
v""t!lt.J 2 

RDHrn 

BA9201/BA9201F 

~Vee 
17 27 ...., 

2' 

2' 

BA9201 2' T:J~Ji..)..1J 

2' 

2' 

2• 

Fig.2 



BA9201/BA9201F 

• liexit•:*:~.t& /Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

~i.!i!-!±(18pin) Vee 6 v 
Ci.!i!fl!±(1pin) VEE -8.5 v 

ff~:tfi9': pd 500 * mW 

lbf'FjgJl~l!I Topr -25-75 "C 

1iff:jgJl~li Tstg -55-125 "C 

• ::J - !"~it/Code Formats 

Dig ital inputs Ana log outputs 

07 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 I 
• ll~tf:l~tt/Electrical Characteristics (Ta=25t, Vcc=SV, VEE =-7V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

;tMfill RES 8 8 8 bits - Fig.3 

:Jfill**tt N.L - - ±Y. LSB - Fig.3 

7Ji..;vr-Miillt IFS 1.90 1.992 2.10 mA - Fig.3 

7 Ji.. .A 'r-JL>jg/l1HJr TCI FS - ±50 - ppm/"C 9J.$~?J11ti.!i! Id: ffl\,' t~ t ~ Fig.3 

7 Ji.. .A 'r-Jv~l=Mifll;tt IFSS - - ±10 µA lo - lo Fig.3 

iz f- IJ :.;?~1' .£. Is - 500 - ns - Fig.3 

2.005 - - v 3--9pin R=50kQ 
pl;Jafl:llil•illHil± VREF Fig.3 

- - 1.990 v 3--9pin R=OQ 

pi;Jafl~iJ-if.)gJlt~tt TCVREF - ±100 - ppm/"C VREF =2.00V':~f,t{!l Fig.3 

111 v~J~f:i9J~A.'h V1H 2.3 - - v - Fig.3 

a-v~J~f:i9 J~A.'h V1L - - 0.8 v - Fig.3 

7'::l ~ JvJ..1JJ..1J•illt i1H - - 400 µA - Fig.3 

liilf!&•illt(18pin) Ice - 7 - mA - Fig.3 

liilf!&11tillt(1 pin) IEE - +12 - mA - Fig.3 

lb1'F11tl±~li(18pin) Vee 4.5 - 5.5 v - Fig.3 

lh1'Filtl±lttli(1 pin) VEE -6.3 - -7.7 v - Fig.3 

(ii) l::"/li·lHI:, BA9201 O)'tJO)C:T, 

RDNID 407 



• jg:iE'.IBJIHll/Test Circuit 

• {EfflJ:.0)$:£il 

Ice 

Vee ---+ 

1.000rnAt:i,ll!l 

500!1 

BA9201 t BA9201'F t ""{' !;!:, 1~ "J 'T- './ti'!tfJ. ?;i 0/JI:, 

~T-~*11:.:&V:jj/j-TllC!ilti'!tfJ. ~J *To .:'~Jf.H:~ t., -r 1;1: .:' 

):!~< f!_~\,\o 

Fig.3 

S, 

lo~ 
-JP\L_ ~ 

L 

5 1 on 

S2 VREF, VREFA iJIH:iE:H\¥off 
f O)f\IJO)H\¥on 

Vee 

408 ftDNrn 
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BA9211F 

BA9211F 10 t:::' ·:; "~~-5mtpq;il DI A :::J / 1<..- 9 
10-Bit D/ A Converter Built-in Reference Voltage 
Supply Circuit 

BA9211Ft;J:, ? Jv'.f 7'7 1 / ?IJ.Jf'Fi5JljglJ:-¥$~im!!El~/?t 

f r*J~ [., t.: 10 I::'·;; I- "E .I 1) ::,. ·;; 7 DI A::J //\ - :$! C' 9 0 

~maifr.,itff.ii~c" 7-':; :$! Jv-7"f- o ~t'ifi1Jm*~~"O)JiD 
fflf§~tt.,z~~~h~tO)C'9o 

The BA9211 Fis a 1 O-b1t monolithic DI A converter, built in 
with a reference power supply circuit that is provided 
with multiplying operation function. 

-~~ 
1) 101:::";; Hl!lffl'c·&>.Qo 

2) t I- 'J ;.,. 'f :$111' :lf250ns t f.i;~ C' &> .Q o 

3) ¥$ffl~im!fr*J~L,Zl'.Qa ~0)¥$~im!m~HH!u'.z:. 

t.,~~D~7C'&>~, ~MO)¥$~fffMffl9.Q~tt 

C'~.Qo 

4) ? Jv=f- 7'71;.,. ·'.7'IM'F:1J~·i5J1mz &> .Q o 

5) ff~~;IU;J: SOP 1-e ·;;fr--;/ c·)(;J-Jit L, Zs IJ ~~t::fljflj C' 

db .Q 0 

•m~ 
7'D 1' 7? ':iJv?' 1/J'/7' 

/D ?7? :7'Jv7" ·;; j-;?:.-:$1 

1~-i}~~~ 

-ij--;f-::J /I- D-Jv 

7-'V:$1Jv::J/ t-D-Jv~im! 

~T-~5 

BA9211F 

-: L___~------~ 
ti ~L~nnnnnnnnd 
"'T~!j ~ j L 

1.27±0.2 0.4±0.1 

•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 SOP packages makes it easy to mou­

nt 

• Applications 

Programmable gain amplifiers 
Programmable attenuators 
Signal generators 

Servo control 
Digital control power supply 
Electronic musical instruments 
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• :ia·;..?1'1J7?7.t../Block Diagram 

MSB LSB 
Vee 09 08 07 06 05 04 03 02 o 1 o; 

91 

18 13 12 

Caµ Vu. GND 

10 11 

INPUT 

20 

~L-.--W----1-1---U-~w-.~~-1+---+'--~~~1, 

CURRENT SOURCES 

LADDER NETWORK 

21 

BA9211F 

e ~X\t:ll:k'.iE*&/ Absolute Maximum Ratings (Ta=25°C) • i;iiiT·fifll~/Pin Connections 

Parameter Symbol Limits Unit 

'il!:iJUtlI 
Vee +5.5 v 
VEE -15 

~'.gtfl~ Pd 1650 * mW 

lilf'F~Jtl'Bl!!I Topr -20-70 "C 

fli\ff:~Jtl'Bml Tstg -55-125 ·c 
£~J...:tJYllti-TV1s, V17 V1s, V17 VEE-Vee v 
[J:; ·;.i '7 J..:hYliti-T V1N -5-Vee v 

* 7'J~:, 7:/iH&65X50X1mm ~-~<7lfi1n'9 0 !1!1*C'li550mW, Fig. 9#1!!!0 

Fig.1 

• tl~l'f.JMtt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=+5V, VEE =-12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

$J'WfliE - 10 10 10 bits - -
!jj.~tt - 10 10 10 bits - -

1!$t:Wiil**tt D.N.L 10 - - bits - Fig.2 

:Wiil**tt N.L - - ±0.05 %FS - Fig.2 

7Jv~Jr-Jv'ili:mt IFS - 3.996 - mA - Fig.2 

7 Jv:A'T-Jv'ili:mt 
TCI FS - ±50 - ppm/"C -

i.11Jt1*tt 
-

7Jv:A'T-Jv'il!:mt 
I FSS - - ±2.0 µA I FSS =I Fs-1 FS Fig.2 

M~tt 

iit:J :A 'T- MUt lzs - - 0.1 µA - Fig.2 

'i! " 1) ;,, 'f 9 1 b. ts - 250 - ns - Fig.5 

1\1 vl'\1~0; ·~ -7 }.:IJ V1H 2.0 - - v - Fig.7 
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BA9211F 

• 11~rr..J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee=+ 5 V, Vee=-12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

CJ-vl'\11-CJ :i ·~?}..fl VIL - - 0.8 V - Fig.7 
---------+---·----! ------+-----+-----+--- ---+---------------- ------

Cl:/ "I 'J )..:MltlJif I IN - - 70 µA - Fig.7 

~iJ)..:tJiltlJif I REF 0.2 

I 17 

~il!A.:tJ.7.Jv-v- t- dl/dt 4.0 

Pss+ -+- ---
Pss-

Vee 4.75 

Vee -10.8 

I cc 

I EE 

• iJllJ:iEl§JIHlll/Test Circuit 

Vee 

BA9211F 

RI =R2 =2.00k!l 
R 2 =50 k!l (vol) 
R 3 =0.0lµF 

1.95 2.24 v 

±50 ppmfC 

1.0 1.1 mA 

-0.5 -2.0 

8.0 mA/µs C=OpF 

±0.001 %FS/% Vcc=4.75-5.25V, Vee=-12V 

- ±0.001 %FS/% Vcc=5.0V, Vee=-11--15V 

5.0 5.25 v VouT= O V 

-12.0 -13.2 v VouT= O V 

13.0 17.0 mA Vcc=5V, Vee=-12V 

-16.0 -23.0 

257 393 

0.2 

mA Vcc=5V, Vee=-12V 

mW Vcc=5V, Vee=-12V 

mVrms R=1kQ 

i!: ii~*ii!Ultt {0.N.L.)&V';l~ii!i:l*•ti (N.L) a:>:;Eft 
(1) tll:t.Jll~O) lLSB t;;;:O>J: '.1'::'.iEtlTl>o 

LSB = ( IFS - I ZS ) /1023 
IFS = IO (1023) 
IZS =IO (0) 

(2) D. N. L 

D. N. L= {lo (N) - lo (N-1) I /LSB 
N=l-1023 (Nl1.A:t.JT'-1r) 

(3) N. L 

Fig.4 

Fig.3 

Fig.2 

Fig.6 

Fig.2 

Fig.2 

Fig.8 

Fig.8 

N. L= (lo (N) - (NXLSB+ IZS)) / IFSXlOO 
(%FS) 

N=l-1023 

Fig.2 D.N.L., N.L., IFS, IPss, lzs, Pss+, Pss-, l11i111J:li::ll!IJ!ll 
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Vee 

Vee 

412 

R 1 =R 2 =2.000 kO 
C=O.OlµF 

BA9211F 

Vee 

22 

VR= 0 -50 kO 

10 11 

21 20 

Fig.4 

.l. V1H Min 

VR 

19 18 17 16 14 

BA9211F 

~$'il!:ilU!:l±VREF)Ql]:lf:IE]~I\ 

.---+-----1-----.--t-- Vee 

BA9211F 

R 1 =R 2 =2.000kO 
R 3 =50k0 
C=0.01µF 

13 12 

10 11 

fl 
V1L Max.l l V1H Min 

naNm 

13 

10 

BA9211F 

Vee 

12 

11 

1 

~ t- -::f _L~B- -A-___ ~ /-.;:_ __ _ 
~ --h- -- - - -~---=- :::-:-:-
~ :2LSB : 
o 1 

~ 1 
~ 1 

~ I 
o I 

1 

1 

--+--------+I 
t f- ') /?111 J.,. I 

TIME (t) 



Ri ~R2 ~2.000kl1 
C=O.OlµF 
R 3 =50kl1 

Vee 

R 1 =R 2 =2.000kl1 
C=O.OlµF 
R 3 =50kl1 

c R, R, 

16 

BA9211F 

R, 

BA9211F 

R, 

15 14 13 

10 

Fig.6 

R, 

15 14 13 

10 

Fig.7 Ah "H", "L" ;&tfAh~il!EltNiHIJ~@• 

Ve£ 0 

r-
z 
w 

12 
a: 
a: 
::J 
(.) 

r-
::J 
a_ 
r-
::J 
0 

11 

l 
&$~~Ah~~-~-~~~@M 

Vee 

Vee 

12 

11 

22 21 20 

R 1 =R 2 =2.000kl1 
RJ =50kl1 
C=O.OlµF 

19 

BA9211F 

J di 
Cit 

IRE.F 

TIME (1) 

It~ VE'f'_ 

c R, R, R, 

18 17 16 15 14 13 12 

BA9211F 

10 11 

Fig.8 @~l\~mtlcc, IEEiHIJ~@~I\ 
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20 40 60 80 100 120 140 

AMBIENT TEMPERATURE: Ta CC I 

Fig.9 

BA9211F 

BA9211FQ)~*)i1J-~:1:JPdMax.t;;tt-J400mW1'.'&. ~J, 1~ 

ffl5!11.JUUH0-70°C t::: .t> 1.' 'l tit&~~~Q) J: 1, '~M& t:::~Jli 

[., 'l 1~ffl [., l < fC, ~ \, 'o 

• JiCiJIH~J/ Application Example 

~-----------12V 
1 k.fl 

5 k.fl 

2.0V Vee VEE Cap. VREF 

VREF ADJ. 

V1N(+) 
2 k.fl 

BA9211F Vo 

V1N(-) lo 
2 k.fl 5 k.fl 

LSB GND BA4558 

DATA 

DATA 
Vo 

MSB LSB 

0111111111 9.980V 

0111111110 9.960V 

0000000001 0.020V 

0000000000 o.ooov 
1111111111 -0.020V 

1000000001 -9.980V 

1 000000000 -10.000V 
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BA9221/BA9221F 

BA9221 
BA9221F 

12 t:":; "D/A :::J//~-9 
12-Bit DIA Converter 

BA9221,BA9221 F ~;;!:, 7 Jv 7 7' 7 1 / ·'.i iJJ1'FllJ~g ;J:, 12 

l::'.";.i 1-.::c..11J ::,,·;.i? D/A::::i::..-ri'-9l'9o llJ~~r .. ii;;1:, 

250ns t ~~l', 1;¥i: 7:; 9 Jv :t- 7 1 ;t (}))'-}-Cl ·'.if§{5-

l±l 1Jf:B'I"', ~J.t(J)7:J 9 Jv-7'"t-Cl ~t'ffi1Jfl07*1\.(})flf:iffl ~ ~ 

t [; T ml~ ~ n f;: t (}) \.'" 9 o 

The BA9221 and BA9221 F are monolithic ICs consisting 
of a multiplying 12-bit D/ A converter. 

·~:lit: 

1) 121::'.";.i I- -'f: ..I I-.::. ::,,7 1l'&>{>0 

2) ~itiz I- IJ / 7· (250ns) l' &> .Q 0 

3) 7Jv.:<.-7-Jv~mt (IFs=4mA) l'&i.Qo 

~"'?~f--;/7-{/lji}J~llJ-l'&i.Qo 

5) ti'ib~mtl±l :IJ l' &> {> 0 

• Features 

1) 12-Bit monotonic conversion. 
2) Fast settling time (250ns). 
3) Full-scale current (IFs=4mA). 
4) Multiplying operation is possible. 
5) Differential current output. 

•m~ 
7:;· '.)! Jj,,;f-71 ;f 

7:;·9 ;i.,::::i ::..- t-CJ-Jv7' ·;.i -T:t-9 

-ij"-;:f{::::i /I- Cl-Jj,, 

7'ci7'7L...~;~ 

A/D::::J//\-'.)! 

• Applications 

Digital audio equipment 
Digital control attenuators 
Servo controllers 
Programmable power supplies 
A/D Converters 

e ~Jf~-;'j-~l:ii]/Dimensions (Unit mm) 

BA9221 

_R_U I 20 19 18 17 16 15 14 13 12 11 I 

t§::::::§:r1~ 
26.3±0.3 

I 2 j 4 ~ b ) !; ~ JU 

"' 

"'[~I=~ ~r~I . ~ 

o~ II :-----M ti -- I 
"<t" N I I 1 
,..: 0 ~-0.5±0.1 

ti --;:; 1 1--2.54±0.3 I 7_.6±0.3 

22.86±0.3 I l_J ~ 
tS\1-

BA9221F 
13.7±0.3 

• ;ltiJj-=f~Ml:iil/Pin Connections 

BA9221 

f -\ o.3±0.l 

~ 8.8±0.6 I 

co{-_ ti 04 cit-JE3l.~ 
_µ2.3Min. 
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BA9221 BA9221 F 

14 

CURRENT SOURCES 
LADDER NETWORK 

Lsa 
B,, 

VREF (-) 

REFERENCEl AMPLIFIER ~~J~L_ _______________________ j 

16 17 
COMP VEE 

e ~MAi:k:\E:~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~ii*~!± 
Vee +7 v 
VEE -18 

BA9221 600 * 
~f'.ji\'t!il:'i<: 

BA9221F 
pd 

550 * 
mV 

BA9221 -25-70 
lhfl'~ffl'fllOO Topr ·c 

BA9221F -25-55 

1¥1-filii\ffl'fllOO Tstg -50-125 ·c 

¥$A.:tJYi/if-V14 ,V1s V14 ,V1s VEE -Vee v 
D 'j '"J 'J A.tJYi/if- V1N -5-V cc v 
* Ta=25ti:U:<.'~!fl9.Ql;l,!i;li,l"Cl:-:>~6mW (BA9221), 5.5mW (BA9221F) ~i)l!t;.Q, 

• C~tr.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=+SV, VEE=-15V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

?TMti~ 12 12 12 bits -

.lj!~tt 12 12 12 bits -

ti:Ml'ii!i:~-*tt D.N.L 12 - - LSB -

~l'ii!i:~tt N.L - - 0.05 %FS -

7Jv.AIJ'-Jv~illt IFS - 3.999 - mA VREF =10.000V 

7 Jv .A IJ'-Jvti*ilii\N1Ult TCIFs - ±10 - ppmtc -

7 jV A "}-iV~JirX~~~tt I --- -· I t"~b - ±2.0 !-!A IFS -!fG 

t!D.AIJ'-Jvti* lzs - - 0.1 µA -

-t!l-'J/7$11.L. ts - 250 - ns Ta=25"C 

J\1 v«Jvo '> ·:; 'J A.:tJ V1H 2.0 - - v -
D - v-"'"lvD :J ·:; 'J A.:tJ V1L - - 0.8 v -

D :J '"J 'J A::IJti* i1N - - 60 µA V1N =-5V-+5V 

¥$tim!A::IJti* IREF 0.2 1.0 1 .1 mA -

¥*tim!A.1J1(1J7 .A ti* I 15 - -0.5 -2.0 µA -
¥$tibi!A.1J.AJv-v- t- dl/dt 4.0 8.0 - mA/µs R 14=800Q, Cc=O pf 

'<l!:ibl!tl± ft<iftt PSs+ - - ±0.0001 %FS/% VEE =4.5V-5.5V Vcc=-15V 

tibl!~l±ft<iftt PSS- - - ±0.0001 %FS/% VEE=-13.5--16.5V Vcc=5V 

ih1'Ftibl!tE£fllllil Vee 4.5 - 5.5 v VouT=OV 

ihf'Ftibl!tEEfllllil VEE -18 - -10.8 v VouT=OV 
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BA9221 

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 



Parameter 

ti1'Fliill!Mlillt 

ti1'Fliil~iltillt 

il!l'ltili::h 

• lll~~l!il~~/Test Circuit 

Symdol Min. Typ. 

Ice - 11.0 

I EE - -16.0 

pd - -

u 1.2 .2 w Q. 
_I_, 0 w 

2 > > 
0 " 0 w 

BA9221 " > 

0 0 ci ci 0 0 

Max. 

18.0 

-22.0 

420 

± 0 0 

z 0 

"' " w 

> 

ci' 0 0 

Unit 

mA 

mA 

mW 

12 11 

ci 

0 

10 

Conditions 

Vcc=5V, VEE=-15V 

Vcc=5V, VEE=-15V 

Vee =5V, VEE=-15V 

rr~ 

R1=R2=10.000kQ 

VREF=lO.OOOV 

C=O.OlpF 

Fig.1 D.N.L , N.L , IFS, I FSS, I zs, Pss+, Pss-)Jfg'.JE:[§]~ 

R, 

BA9221/BA9221F 

Test Circuit 

Fig.6 

Fig.6 

Fig.6 

v,,------~~ 

V1N 

Vee 

20 17 13 12 11 ii(l) ¥.i!L\:IJ~iJil:~ll!J IREFQ)li':~ 
0 1.2 .Q w Q. 

_I_, ± 0 0 ci ¥$.A:IJ'il!:ilii:~ll!JIJ:, ¥$.A:IJ~iJil:IREFI::, 
0 > 2 z { Q)~;fQ) 7 iv'r- ::Z ~iJil: IFS ti< > "' 0 " w 
BA9221 0 w 

3<~<5 " " 1 V1H Mm > > 
IREF 

0 

0 0 0 0 ci' ci 0 0 0 0 
tiJi!-:>I REFO)~lllJt ~'? o 

10 
R1=R2=10kQ 
C=O.OlµF 

12 11 

u /.2 .Q Q. I + 0 0 ci u > 2 z > 0 "' () 

" " BA9221 > > 

0 

0 0 0 ci' ci' 0 0 0 ts 
0 0 

'._1__j_2_ 10 
V1H 

R1=R2=10kQ 
V1Hp:~ 

C=0.01."F V1L 
LOGIC INPUT 

VREF = lOV V1L_ MoP 
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1 ' 0 _o 

BA9221 

0 

2 

418 

~ Cl. ::;, _I__ 
0 
0 

>" 

'" 

IFS 

:!:, 
o" 0 

> 1 
10 

_I__ + 0 0 z 
CJ 

BA9221 .} > 

cl 0 o~ cl 0 0 

R,=R,=10.000kU 

Fig.5 J-.tJ H, L 1,0•-.::Jv.&tfDV°·~ 'J 

A tJtiJlll 1N il!IJ'.it!Elil3 

cl 

0 

VEF A >----+-_,_--~ 

R, 

20 19 18 17 16 15 

I-" -" > Cl. 
_I__ + 0 0 cl ::;, z 

0 CJ 
0 .] J BA9221 

Fig. 6 !ElllMiilitl cc, I EEillU'.it!Elllll 

ftDNIR 

BA9221/BA9221F 
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BA9221/BA9221F 

• JC;JIJ~J/ Application Example 

1.5kfl'. 

,--------+---15V 

REF 
BA707 

REF 

0.01µF 

Vee v .. COMP 

3V 3kfl 

0.3mV/'C 
v.., (+) 

BA9221 

3kfl 
v.., (-) 

LSB 

_____ Q~I~----

Fig.7 M.111.t.i:D/A~jjUiO)fJIJ 

V,,= +5V V.,= -15V 

R, 5kfl 
t----'l/'V"v---1 v REF ( +) 

BA9221 

GND/VLC 

Do---+-1-+-iH-1-+-i-+-i~ 
D, ---+-lf-+-'H-1-+-i-+-i,_. 
D,---+-<--H>-1-1-+-<.....,_. 

D, 

MSs--0-'-' ---. ,.....___._....._.._._._.._....._._.._.._, 
SERIAL DATA ___ --1 DATA 

OUT PUT 

5kfl 

v. 

DATA 

MSB LSB 

0 1 1 1 1 1 1 1 1 1 1 1 

0 1 1 1 11111110 

000000000001 

000000000000 

111111111111 

100000000001 

100000000000 

ANALOG IN 

10V 
FULL SCALE 

CONVERSION ----a 
COMPLETE 

So-----START 

ENABLE (SAR) 

• fl!JIJ J:. Cl)).i. 

BA9221 t BA9221 Ft~ ,;t, l'f ·'J 'T- '.)tJ"ffjtfJ. ~ f;:.11;1"::., 

Yili-Ttl~.~HfY:li-T!EllifJ"fJt"fJ. IJ :t 9 o 2:'.-(fffll.:~ I.,"""( ';t 2:'. 
).i;i;< f~~~\o 

CLK>-----CLOCK 

naNrn 

Vo 

9.9951 

9.9902 

0.0049 

0.0000 

:-;-0.0049 

-9.9951 

-10.0000 

419 
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BU9706KS 

BU9706KS LCD i! ?' ;( / !-- ('' 71' I~ 
LCD segment Driver 

• 9Hf~'i")i~/Dimensions (Unit : mm) 

BU9706KS tJ:, 40bit (J) ~ 7 I- v :/.A 51 t, 40bit (J) 7 "J 

7-~fJllJ;{.t.:, 40:±11.JLCDi!?.i</t- F7·f/~·C'9o 

BU9706KS Hi~'fi{ieffl [., T, 80bit J.-:l_t(J) LCD i! ?' ;< 

/ I- F71' 1\ HMP.XC' ~ :!: 9 o i*J$1El~~tJ: CMOS *M.6X(J) 

t.: llbiff.5~-~1.J C'9 0 

The BU9706KS is a 40-output LCD segment driver pro­
vided with a 40-bit shift register and 40-bit latch. 
You can compose a LCD segment driver of 80 bits or 
over using a number of the BU9706KS devices. Its 
power consumption is low owing to the CMOS con­
figuration of the internal circuit 

·~ft 
1 ) 40bit "/ 7 t- v -;;- .A 51 t 40bit 7 ·;1 7 (;: J: 1 J , ~ 1J r Jv 

A.1.J-1~7 vJvi±l:tJ 
2) ~ 7 I- v -;/.A 51 (i 20bit+20biU:-$}t1Ji"iJljg 

3) ~)mi~!± 3.5V-6V 

4) ~1~HHJ.J~J± 3V-6V 

5) 118-1/167:i-71 ~<flit 

•Features 

1) By means of the 40-bit shift register and the 40-bit 
latch, serial input and parallel output are realized. 

2) The shift register is dividable into 20 bits+20 bits. 
3) Power supply 3.5 V-6 V 
4) Voltage to drive the LCD 3 V-6 V 
5) Applicable to a duty of 1 /8-1 /16 

• ,Ell;£ 

~&~lf;I ~ ;z_ Jv 

• Application 

LCD panel 

12.4±0.3 

10.0±0.3 

_k_ 

,~ s~,.--~~-uuu-uu-uuu-uu~uuf-t 

• ~iilfflfc!ii:~/Pin Connection 

v, 
v, 
v, 

NC 

420 0027 4-33-S4G573 

c; ~ 
0 ~ 
I+ I+ 
0 0 

w w 

o,. 
015 
o,. 
o" 
o,, 
o,, 
020 
o,, 
o,, 
o,, 
o,. 
o,. 
o,. 
o,, 



• -;·Cl ·:; ? 91' J7 7· 7 1'/Block Diagram 

o, o, o, 

40 

40bit7 ·;1 7-

20 

D 
20b1t :/ 7 " v :/ 7. 7 

• ~X;f;llj;:~~/Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits 

~;~~l±lBIHI Voo -0.3-+6.5 

~.l'l.~i~~I±* Voo-V5 o-+6.5 

.A;IJ~I± V1N Vss-0.3-Voo+0.3 

ff'.gj~9': pd 500 

til1'FilffiJtlBIHI Topr -20-+10 

f'M.rnJtlBIHI Tstg -55-+125 

• lt~ll111fF*f4'/Recommended Operating Conditions (Ta=25"C) 

Parameter Symbol Min. Typ. 

~;~~!± Voo 3.5 -

~il'li~iw.~1±* Voo-V5 3.0 -

.AtJ~I± V1N 0 -

RDNrn 

Unit 

v 

v 

v 

mW 

·c 
·c 

Max. 

6.0 

6.0 

Voo 

20 

Unit 

v 
v 
v 

BU9706KS 

421 
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BU9706KS 

• *~tr..l~ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, V00=5V) 

Parameter Symbol 

H .A:tJ~EE*' V1H 

L.A:tJ~EE*' V1L 

H .A:tJ~llif*' l1H 

L.A:tJ~llif*' l1L 

H 1::1:1:1:J~EE* 2 VoH 

L l::l:l:1:J~EE* 2 VoL 

ON ~.t!Jfi:*3.*4 RoN 

)J!lj!f~)Jif loo 

* 1 DF, LOAD, CP, DI,, 0121 Ylfi'fl;::~fll 

* 2 0020, 0040 Jilii'fl::~lll 

*3 o,~o.oJilii'fl::~lll 

*4 Voo=SV V2=2/3Voo V3=1/3Voo Vs=OV 

*5 VIN=Voo. V2, V3, Vs Vo=Onillli'f~EE 

Parameter Symbol 

f:r;;iti1U!~r.i ( 1 l tpLH,\pHL 

f:i'i;iti/H&P#r.i ( 2) * tp(L) 

f:r;;itll~P#r.i ( 3 l * tp(D) 

Dl-CP SET UP TIME tsLH,lsHL 

CP-DI HOLD TIME ltiLH,ltiHL 

CP/\Jv.7.il'iil tw(CP) 

LOAD 1'Jv;l.1!1iil tw(L) 

CP-LOAD TIME tcL 

LOAD-CP TIME tLc 

if.:~-7 [J ·:; -7 Ji!ij)J!l~ tcp 

* Voo=SV, V2=2/3Voo. V3=1/3Voo. Vs=OV 

i!i;Jtil!:M*51~~tl;t I.,< t> IJ :1:-t! ;,,. 

422 

Min. 

4.0 

-
-

-
4.2 

-

-

-

Min. 

-

-

-

50 

50 

125 

125 

250 

0 

3.3 

Typ. Max. Unit Conditions 

- - v 
- 1.0 v 
- 1 µA V1H=Voo 

- -1 µA V1L=OV 

- - v lo=-40µA 

- 0.4 v lo=0.4mA 

- 5 kQ I V1N-Vo I * 5=0.25V 

- 0.5 mA CP=DC 1!{\~f.j 

Typ. Max. Unit Conditions 

- 250 ns CP-DOn i/HU#r.i 

- 250 ns LOAD-On il~P#r.i 

- 250 ns OF-On il~P#r.i 

- - ns 

- - ns 

- - ns 

- - ns 

- - ns 

- - ns 

- - MHz DUTY=50% 

RDHm 



GP 

Dl,,DI,, 

LOAD 

OF 0.8VDD 
0.2V,, 

tp(O) tp{O) 

naNm 

0.8VDD 
0.2VDD 

0.8V DD 0.8V DD 

0.8VDD 

0.2VDD 

BU9706KS 

423 
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BU9706KS 

Pin No. YiAf.::r:g 1/0 ill! At 
~b 

2-41 040 0 J:&1!UUJJ,E!JO)J±ltnlilffl'9 0 7 ·:; f-O)i*J8 t OF f§"'5-,:J: IJ Voo. V2, V3, Vs 0)\, \ 
-01 t'nn•tfl±l:tJ ~:It:!: 9 o l±l:fJ v«Jt.-';J:~lll!.1i!iH:wml t., -r < t.: ~ 1, 'o 

43-45 V2-Vs - mfa,Ubffl~il!iliHT:·9 o 

49 Voo - CJ'/·:; 'J ffl~i!UHtmfa,~thffl~iLUHi~ti l"\,' :!: 9 o 

42 Vss - Cl'/·:; 'J ,E!J~iM!ililffl'9 0 

53 011 I "./71--v'/.7.9 (1-20bit) 0:>7-9A.:tJYii\i'fl:'9o 'JCJ·:;'Jf§"'5-0):il.°51'1Jq)I 
7'/l'"./71--v'/.7.90)1~7!--§~7-9W&ij~;l::lt:l:9o 

54 0020 0 "./71--v:/.7.9 (1-20bit) 0:>7-9J±l:tJYii\i'fl'9o 'JCJ·:;'Jf§"'5-0):il."!Jl'1Jq)I 
•:;:Jt:[l'i]Jt~l.,TT'-91J<"J±l:tJ~:/t;l:9o 0020 C 0121 Hli~9.Q;:C::(:J:IJ 40bit 
0) "./ 7 I- v ::;· .7. 9 1JfmJ£ ~ :It;!: 9 o 

55 0121 I "./7 1-- v:/"7-9 (21-40bit) 0:>7'-9A.:tJYii\i'fl'9o 'JCJ·:;'Jf§"'5-0):i'l."!Jl'1Jq) 
I·:;:/"T:'"./71--v:/"7-90:>21 ~·:; l--§,:7-91.l'°SIJ~;!::lt:!:9o 

1 0040 0 "./7 1-- v:/"7-9 (21-40bitl 0:>7-9 l±l:tJYiili'Tl'"t o 'J CJ·:; 'Jf§"'5-0:>:il."!:> 1'1.lqJ 
I·:; :;,:[l'i]Jt~ [., T 7- 9 ;IJfJ±l:fJ ~:It;!: ""9 o 40bit P...!J:.O) LCD F71 J\f m!OC9 9 
ai¥t:, /k$i0) BU9706KS 0) DI Yii\i'Tt:!t*'l: [., L" ~,Ell[.,:!: ""9 o 

48 CP I 'l71--v:/".7.90:>'Jc7'Jm"'5-A.:tJ•.::rl'"to 'JCJ7'Jm"'5-0:>:il."!Jl'WijI7'/ 

l'' "./7 l--v:/'.7.90)pq:l1rn 1bit t.:,t"./71-- ~:lt:l:"to 

47 LOAD I 40bit 7 ·:; f-0)7 ·:; f-f§"'5-A.:fJYii\i'Tl'To LOAD=H l' "./ 7 1-- v ::;·;;z, 9 O)i*J~Ht 
01-040 ':{:E;;t &:It, LOAD=L T:·T'-9 i 7 ·:;f- [.,:!:To LOAD=L O:>ra9,;J:, "./ 
71--v'/.7.90:>P'l8WR1tt.,Tt77f-L,~7-9iSML,*'l:H:l:"to 

51 OF I mfa,~thffl l±l :tJ 0:>3l)JiHtfflf§"'5-0:> A. n•.:r T:· ""9 o 

7·:;77-9 OF OnYiili-T~EE 

H H Vs 

H L Voo 

L H V3 

L L V2 

424 RDNDI 



BU9706KS 

40 1 2 3 39 40 1 2 
OP Ln__fUl_ ............ lSL1Ln_ 

DI,~······ 
o-r 

LOAD 

OF 

• CP },:fJ(f)"iJ:."""F·JilJ C: ~ 7 1- ~ti:!: To 

0-t' 

•LOAD J....1J;lf H i:t;i:.Q t ~7 I- v :l.A '.$1(f)p;j~t;l:i? ~ ;i / H±J:h Or040 t:-.:>-.:>~tt t ij: IJ :l:T o LOAD J....1J1i L t:t.i:-:it..: t ;!(!) 

7'-'.$11i7·;.i7~tJ.:J:To 

• Riffll8U31JIJ/Application Example 

COM,1-----< 

COM,.1-----l 

SEG,~j -.--Jr--..... -....... --.----1 -,--l .. -.......... -,--'l 
SEG401------~ ol ............. o4o ol ............ 040 

01----------101, 

rD020 

L-01., 

00.,1-----101, 0040 

[ 0020 

DI,, 
BU9706KS BU9706KS 

0 0 

> >" > 15 3 ~ > > > o ...J o R 
<( •• ~LLC3a. J 

V, ~-------1+-lj-!-+-H------J:t-:.I-tj_--t-t-I--+------' _I: R 

v, l l _ri 
~ ~R 
~ ~ 
v, LJ M <R 
~, ~ 
~ ~ 

~--- 7'7 

Fig.3 
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/\ 1 ·f 1) ·:; I" IC/Hybrid ICs 

I\ 11' 1) ·:; I" IC~~':"? l, 't I ROHM Hybrid ICs 

o-.l>.O)J\17' 1) "J FIC(.t, i-tnt.::fft}iti?H\'1@}~1,f.j, =¥­

iif;Ull@:f~1i11i, ~n~ · ;1JnH1@:t~1i11r, @N~~~~tmi11r, *JJ.J'.L 

ztt®, ~~tt•~cO)~G~Qtt®lf~•~n~~tt• 

~O)~l '•& ··r-r o 

@JN~0)1M1!1t'\"'~Wgr~~1t~ c.·O);::·~ri:n::slit~ <' ~ Q 

i*ffilJ<', lt!if~~&, oA~~. ~tilld~~~c·O)J¥:~m~ 

i.ti.;ili'.l, VTR, :t-7"1:t~c·O)~~mi=~Q1<'rlil.tl' 

71'1 z· ;:·~nSJ' ~ l' t::. tc.· l' z s 1 J 1 -r 0 

o-L>.0)1\1 7' 1J ·') i-:·1ci.:1:, s~tiO)rlil.tl'.=.-7-··i=s 

lit~TQ~ili), amgr, ;:'~ffl~~. •*· MM~C.~~ 
tJ -ti Z z:'i~HR l' t.:: t.: it Q J: 7 , -::J ~-0) 4 51 1 / ~ ffl ~ G Z 

s•J1To 

1) BX:/ 1) - .::( 

:;t1J:--1--i!'Jc>mot.&J::.1:1c, J-.7/:/7-51, 5t1:t- F', tft 

lit~, ::J >r"/'ij' ~ C,0)7- ") /flB&HUx G t.::1~J\ ') 'T­

:/ G f.::J\ 17'1J ·:; FICl'T o !U<~.ll:O) GflEl'i~fr',Mt G 1 To 

2) BY:/ IJ-X 

'77 Jv .0:. 7£t.&J::.t:iift · tiHitfi$: ~ ~~~O.liltl G, IC, 1' 7 

/:/7-9, 51·1:t- F, ::J/'r/'if~C.0)7-·:;:1€lB6'"~t! 

ti G t.::1~J\.:; 'T- :/' G f.::J\ 17' 1) "; FICl'T o 

3) BZ:/ I) -7-" 

J7Jv.0:. 7£t.&J::.t:iii*. t!Hiti;f~~nUn.lillJ G, IC"{v ') 

1', =¥-ii1:$"{ v ·:; 1' ~ c.· ~ t!ti G t.::1~1\.:; 'T- :/ G t.::~W 

gr, ~f§fljgrO)/\ 1-:i 1) ') F'IC('T 0 

4) BW:/ IJ-X 

s~tiO);::'~!ilt:Jit; !_;, T ') /flB&'\"'®'*"r" 1A7 1) - 1' 

flB&~, l'/J'~Qjf~~;i;;flB6'"t:-::J~1 GZt, J\17. 1J ·:; F 

7-7/D:/'-UIH~GZ, iz·:; 1'£t.&f0)11l'~~l'f.:: 

G1To 

• 1ii?*, /J>-::J1j\D ·:; 1--l't•@l'f.:: G1To 

;:1~m.:1:1J'j,':I:<' t, ~mi.:1:mmr .. ii= z::·M1~0)l' < mi~i' 
l'•@l'f.::G1To 

e j§'flitl:fJ'loiJJ::. G 1 To 

J\17' 1) ·:; FIC1tH'd;: C:l:J: fJ, 71 7-7 IJ-1'. 

.\hO)f~ffl:l:lil!JIJiE(. l' ~, ~~O)j§'fli1ifJ'loiJJ::. G 1 To 

e ~G~Q@]N~~/\17' 1J ·:; F'IC1tG1To 

• @lN~~nH9:~/J>G~~(;:::IJa~~-t±Zl'f.::tC.'~, 'E/ 1) 

:/·:;71CO)mJ~, },ZtffO)/!])l!@l~~~t,'J\17' 1) ·:; F 

IC~ml~ G1T 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 as 

automotive electrical systems, in office automation 
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 can 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 7· ') '/ F IC/Hybrid ICs 

·~ ~ 
1 l ~f-*U~0)11'J,MMt, ff:!l1tO)fJE).tH::~:rr. "!:> :l: 9 a 

2) ~T~iTh0)*1J.:1l.T Im:::s Lt ~j:J¥•1iff(<i]J::. I., ;j: 9 0 

3) i'.lB£0)f~ffl,~:XtfllJIJiR(.T ~ ~ t.:: ~. 1m£P.JiJ..., 1J;;~~ 

!!, :(f}l~!!fJ c.· O)~f~1fill'i~1tl" ~ ;j: 9 0 

4) .A~. ~ltfilli fJ c.· f ,5,'(9 ~ T Ull.:rI. T I~iO)fjg7J fff<i]J::. 

I., ;j: 9 0 

5) IEIJ!~O)~W~f¥tfc· ~ :l: 9 o 
6) T 1 A 'JI) - t--i'.IB£L:::J;t~-r ¥t.&imf1t f 1 /10J,:JT(:::*'1J 

ij\"("~:J:9o 

n~~fJhWA<fJ~7.~-XfJ:!li¥:1I.J::.~W~fttfJ 

IJ;J:9o 

~~RAA~WH*'llT~. BfiO)~R~$W~W~:l:9o 

11!~~~£. O~;Th. filii**~;Th, :::l /I::" i - ".1, ~~!~. 

~f-iltil!U~.Th. 13 ihP..&~~. fi~~.Th. ~f-~.Th. :t - 7 1 :t 
~;Th, VTR, I J7 :::l /, ;iJ j. 7, ~ ~ / 1J Co 

• "':±l':::~L,"(O),Sfi!j\,\ 

*£0)? -ts, 9\.00~tU~tf9\.00H~~!!$(::::lf:61:l~ll!i111Mm 

W(~~~-l ~M*9~tO)fM:±l9~~~~. ~$~ 

¥-:5 < ¥nil:±lil9=~1J'1ih~T9 o 

*U" ,f"i I)") F IC ~£1J'll!i~!fmW(:::~~*9~1J>6fJ1 L::: 

-:J ~ :l: t, T (.t, *Uog~j!l_*':::sr"i1. '~t.Ht < t!. t51. '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. 

e 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 . 

428 RD Nm 



/\-'( -j" 1) '/ r-;· IC/Hybrid ICs 
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/\ ;( -;· 1) '/ I" IC/Hybrid I Cs 

ai.HiifilH: ~\, '"t /Quality Assurance 

Cl-1.0)J\ 1 -j" I) "J t'"ICl;l:"""f~[!O)t/li§ 7 Cl -I;: J: IJ ~~ 

'if. ~f~ffitt H¥ruE 1., n' *To 

• rlliW i*filE~ll 7' D 'f 7 L./ Quality Assurance Test Program 
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~Mi*f* il!!~i!JI!~ 

51~1J : 0,5kgf(5N) JIS C7022 A-11 
f!i!fflni\'r.i : 1o±1 s 15',t;. I 

Yi/i-T$t;Yi/il:f.f:!i : 0,25kgf JIS C7022 A-11 
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1 IHI t iu iElm 211.ll 

~iJJ~iall,!J: 10-55Hz JIS C7022 A-10 
~~Iii : 1,5mm *f*A 
tlilsl~r.i: 1min, X-Y-Z~ 
15(<;]1§- 2h ilt 6h 
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Tstg min-'iil'~-Tstg max JIS C7022 A-4 
30min 5min 30min, 25 if 1' 'J Jv 

Ta: Tstg max JIS C7022 B-3 
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Ta: Tstg min JIS C7022 B-4 
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Ta : 60±2°C, RH : 90±5% JIS C7022 B-5 
~r.i : 1oooh *f* B 

Ta : 60±2'C, RH : 90±5% JIS C7022 B-5 
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I\ -{ "":l 1) ·:1 i-:· IC/Hybrid I Cs 

I~·:; 'r- $/ f±ti/Package 
1J- l'"~i1H~;fj;(mm) illfiL( mm) illliW(mm) 
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I 7' 
I'" i? 
v/ 
.A 7 
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I 

p 
.,. 

s' ,; I 
t U W2 

1=4±1 -~~-WI 

p 2.54 
s 2.0 
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l~~-}-
s; \ ! \' 
t , , 

I ,J J W2 
i=4±1 -~~--wl 
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0.8 

0.4±0.1 
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s 4.0 4.0 1!!t (., 

W1 0.5±0.1 0.5±0.1 0.5±0.1 
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---,~ s, 1l 
P •• - -.e 

=m:r:JJ 
Wl 

S=2.0±0.5 
1=1.5±0.5 
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BP3002/BP3003 
BP3004/BP3005 
BP3002/BP3003/BP3004/BP3005 tHU!Mmi.:::oo~ [; 

fcMijg..i.=.·;; l'-T9o •1l!MO)£;$:Mijg (1i17'7, 1J/ 

jj, .Al::' -7 * '/ t- '7 - 7) f i*J~ [;, /\ ;_, I'' iz '/ t-, j' 

-if-, ~-*-l'•fM~9~~0z•n•w~~G~9" 

•!fij~ 

1) •1l!MO)£;$:Mijg f 9,.,,;:zi*J~ G Tc 1 ~" 

2) 1HlB .A 1 ·;; 1- i.::: J: ~J, DTMF, PULSE ( 10pps/20 

pps) 0)-\JJ~tfilJijgo 

3) ~* 17 #10)7 .A t--J-/J\- 1) ;;·17 Jt..Mijgf i*J~ [; 

Tl'~" 

4) ~/tiO)BI, &•. m~oo~•fffnsi.:::-rR~ill 
~1:: 

llt:o 

5) )jSi\!""'7 17 (j: ECM/ff•I ;;· 1-J- ~ ·;; 71J"iti.:::, ~8! 

.Al::"-:httff•1;;·1-r~ ·;;71J"itt.:::-r, j'-fj'-(j:ff• 

I;; 1-J- ~ ·;; 71J"itt.::: { :.h-f M;J-JIDtfilJijgo 

6) B;$:001*1~0i.:::•M~m•*M~tt•£•i.:::MJID 

( BP3002/BP3004)o *00, :fJ-j- ;;·~Lt i.::: Bell £•i.::: 

MJID ( BP3003/BP3005) 0 

•m~ 

•il!MJiZ V'•il!™!JIM~ 

BP3002/BP3003/BP3004/BP3005 

-~i!i .m .1 =- '/ " 
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. 

BP3003/BP3005 satisfy the Bell standard in the U. 

S. A. and Canada. 

• Applications 

Telephonesets and telephone related equipment and 
devices 
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imensions (Unit : mm) 

BP3002/BP3003 

lU 
4.0 ± 1.0 14.0Max. 

BP3004/BP3005 

2.!iMax. 

4.0±1.0 

BP3002/BP3003/BP3004/BP3005 

to.25±0.05 
56.3 

I 48.0±0.!i 

025±0.05 

48.25 

ftDNm 
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0 
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BP3002/BP3003/BP3004/BP3005 

•-~~~ti/Electrical Characteristics (Ta=25°C) 

• BP3002 

Parameter Symbol Min. Typ. Max. Unit Conditions 

VL 4.0 4.8 6.0 v IL =20mA 
·- - ------- --~---·-·-+------+-----t-----+-----+--------------·--------

DCR 200 240 300 Q IL =20mA 
------------- --------------+-------- t-- ---+----+-·----------

ACR-1 500 700 1000 Q IL =30mA, 1 kHz 
---------- -· . ·-------+-------+----+----+-----+----- ·-----·---------------

ACR-2 420 600 850 Q 

Txl1 
_ 32.5 _ 29.5 _ 26.5 dBm L1, L2=6000, Loss=7dB 

MIC .A.;IJ=300Hz, -40dBm 
-----------------+-------+----+------t-------t------+------------------

TxL2 -24.5 _ 21 .5 _ 18.5 dBm L1,L2=6000,Loss=3dB 
MIC .A.1.J=1kHz, -40dBm 

--------··----------·------j---------t----·---+---+-----t-----+- ----------------

~!iio 0•"'v-"·!v T 255 225 195 dB L1. L2=6000, Loss=OdB 
= 0 XL3 - · - . - . m MIC J-.;IJ=3.4kHz, -40dBm 

------··------------+----- --·--+---t---- ---- ----------------
lfi,-a'"' v-")v R 33 5 31 5 28 5 dB SP=2000, Loss=?dB 
~ 0 XLl - · - . - . m LINE J-.;IJ=300Hz, -14dBm 

--------------t-----t---+-----1----+---+-----------

RxL2 -32.0 -29.0 -26.0 dBm 
SP=200Q, Loss=3dB 
LINE J-.;IJ=1kHz, -14dBm 

---···--------------·------+------ ------+---+-----+---->---

RxL3 

DTM F JjS:fj v A;)v 

SP= 200 Q, Loss=OdB 
LINE J-.;IJ=3.4kHz, -14dBm 

-31.0 -28.0 -25.0 dBm 

_ 13.1 _ 9.9 _ 5.? dBm L1, L2=6000, Loss=OdB 
697Hz 

---------------------·------t-----+-----~---+-----+---t--------------

OoH -11.2 -8.0 _ 4.7 dBm L1, L2=600Q, Loss=OdB 
1477Hz 

---··---------------+--------1---+---+---+-----l-----------

DTMF :iif$ Don 8.0 % L1. L2=6000, Loss=7dB 
11Hl¥ 

---------------· .. --------··--+-----t---+----+---1---·-------------

DTMF :iif$ DoT2 

0.1 

'f-;J'- ~· 

:::i :-.-:;z 7 t-lftrn: 

4.0 % 

µA 

kQ 

L1, L2=600Q, Loss=7dB 
~tf 

Voo=2.5V 

---~-------·-------+----+-----+---+------t---+----------·----

30 pF 
----------------------j------+---t-- --+----+----+----------
~~~)Lil~ Fosc 3.58 MHz 

.. ------------------t---· 
ot - A. ;IJ aifrai TKO 40 ms 

:it.--17.l:t BR 66 % 
------·-----------------

t±l1.J1~1v;;<.v-t- PR1 18.6 pps ?pin, Spin tl*'1: 
-----

lfl1.JHJv;;<.v- t- PR2 9.3 pps ?pin, 11 pin tlMo 
-------·-----

.>< 'E 'J - 7 'J nifra9 TQHP 16 ms ON-HOOK aifra9 
-----+------+---+---+---+-----+-------------

DTMF lfj ;IJaifrai TMF 75 ms 

-r- - ;;.'aifr.11 Tp 3.75 
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BP3003 

Parameter Symbol Min. Typ. 

71/'il[I± VL 4.0 5.2 

il!Ditl!Hi\: OCR 200 260 

Y::ilittftm ACR-1 500 700 

3'.Di!tftti\: ACR-2 420 600 

~~ifiv,o,;J~ Txl1 -32.5 -29.5 

~~i'iv"'J" TXL2 -24.5 -21.5 

i!i:~ifii.,,,o,;;~ TxL3 -25.5 -22.5 

~~ifii_,,o,;·;~ Rxl1 -33.5 -30.5 

~~ifii.,,,o,;;" RXL2 -32.0 -29.0 

~~ifii.,,,o,;;~ RxL3 -31.0 -28.0 

DTMF~tfjv/\:J[, OoL -7.5 -4.5 

DTMF~tfjvA;J[, OoH -5.5 -2.5 
------ - ---·--

DTMF~$ Dor1 8.0 

DTMF~$ Dor2 6.0 

J.-t'Ji!U'i'il[ili! IMR 0.1 

~ - ;J; - I' ::::i :...- 51 7 Hftti\: R1K 
---- ---- ---

~-;j;- 1''.g:ll C1K 

§E*J!lii.lii~ Fosc I 3.58 
.. ·-··-+---

~ -.A:tiai'fr.i TKO 40 
- --------------

7v17.H: BR 63 
.. ---- ---------

tfj:tJ;~;[,;\v- f- PR1 18.6 
- ----------

::±1:tJJ~Jk:X.v- f- PR2 9.3 

;1. 'E 'J 7 'J ni'ira9 ToHP 16 
- - ------------

DTMF tfj :tiai'ira9 TMF 75 
- --- ------------------- --- -

;J;' - 7:a;'fr.i Tp 3.75 

BP3002/BP3003/BP3004/BP3005 

Max. Unit Conditions 

6.0 v IL =20mA 

300 Q IL =20mA 

1 000 Q IL =30mA, lkHz 

850 0 IL=70mA, 1kHz 

-26.5 dBm 
L1, L2=600Q, Loss=7dB 
MIC .A:tJ=300Hz, -40dBm 

--------------

-18.5 dBm 
L1, L2=600Q, Loss=3dB 
MIC .A:tJ=1kHz, -40dBm 

------------- ----

-19.5 dBm 
L1, L2=600Q, Loss=OdB 
MIC .A:tJ=3.4kHz, -40dBm 

---------------- --------

-27.5 dBm 
SP=200Q, Loss=?dB 
LINE.A:tJ=300Hz, -14dBm 

-- -----------

-26.0 dBm 
SP=200Q, Loss=3dB 
LINE.A:tJ=1kHz, -14dBm 

---- ------ ----- ------ -- ----

-25.0 dBm 
SP=200Q, Loss=OdB 
LINE .A:tJ=3.4kHz, -14dBm 

-1.5 dBm 
L1, L2=600Q, IL=20mA 
697Hz 

---- ----- -----

+o.5 dBm 
L1, L2=600Q, IL=20mA 
1477Hz 

----- -

% 
L1, L2=600Q, Loss=7dB 
i.llllf 

- --- ---- -------- -----

% 
L1, L2=600Q, Loss=7dB 
~llf 

---------------- -- ·-

µA Voo=2.5V 
--------------- -

kQ R1~R5, C1~C3~T 

30 pf Rr-R5, C1~C3Yifil-T 
--------- --- -- ------- - --

MHz 
-~- --- --- -------
ms 
---- - --- ---------------

% 
-------- ------ ------ - --

pps ?pin, Spin l:ll'*"' 

pps ?pin, 11 pin l:ll'*"' 

ms ON-HOOK a;'fr.i 

ms 
- ------------ --

s 
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• BP3004 

Parameter Symbol 

VL 

OCR 

ACR-1 

ACR-2 

Txu 

TxL2 

TxL3 

BP3002/BP3003/BP3004/BP3005 

Min. Typ. Max. Unit 

4.0 4.8 6.0 v 

200 240 300 Q 

500 630 1 000 Q 

420 550 850 Q 

-7.7 -4.7 -1.7 dBm 

-5.7 -2.7 0.3 dBm 

-9.5 -6.5 -3.5 dBm 

Conditions 

IL =20mA 

IL =20mA 

IL =30mA, lkHz 

IL=70mA, 1kHz 

l1, L2=600Q, loss=?dB 
MIC .A.t.J=300Hz, -40dBm 

L1, L2=600Q, Loss=3dB 
MIC .A.t.J=1kHz, -40dBm 

L1, L2=600Q, Loss=OdB 
MIC .A.t.J=3.4kHz, -40dBm 

-----------------t--------+----t--------t-----j-------r--------------

DTMF 1t'$ 

SP=55nF, Loss=?dB 
RxL1 - 15.5 - 13.5 - 1o.5 dBm LINE .A.t.J=300Hz, -14dBm 

----+------- -+------ +-----+-- ----1 ------+-------------·--­
SP=55nF, loss=3dB 

RxL2 - 12.? - 9.? - 5.? dBm LINE )..t.J=1kHz, -14dBm 
----+---- --+---. t-----+----------------

-12.2 _ 9.2 _ 6.2 dBm SP=55nF, Loss=OdB 
RxL3 LINE .A.t.J=3.4kHz, -14dBm 

--------- -+--------t-----+----t--------t------------------

OoL -13.1 -9.9 -5.7 dBm 
L1, L2=600Q, Loss=OdB 
697Hz 

----- - ------ - ------·+----·---r------ ·------------·-----
O -11 2 _ 8.o _ 4 ? dB L1, L2=600Q, Loss=OdB 

DH . . m 1477Hz 
---------- ------+-------+---- ----+------+----------------------

Don 8.0 % ~ML2=6000, Loss=?dB 

------.-----··------ ·-----·-----·-- --+-------+ ----~------1------+-----1-------------------

DTMF 1t'$ DoT2 4.0 % ~ml2=600Q' Loss=?dB 

---------------------+-------+--·-- -t-------t------+----·--+---------------
:1- 'E 1J1!iH,J'~)Ji! IMR 0.1 µA Voo=2.5V 

------------- -·- ------- ·--·--- ---·· -----------------
~-;J<-~·::i;.,771--f!Hil. R1K 1 kQ R1-R5,C1-C3~i/il-T-

- ----·------------------------- +----- -------· t-------t---------t--------------------
~ - ;f - F~:ll_ C1K 30 pF R1-R5, C1-C3m'T-_____________ - --- --------- ---·--t-----t-------1 --- ----·- --------------
~:fm/!l)J!l;J( Fosc 3.58 MHz 

------------------------------ +------------+--------+-----+-----+----+---------------

~ - )..t.JP,J'fai TKO 40 ms 
------ ---------- ---------- ------------+--- +------1-------------------

~ v 17 il ~ M % 

t±J)JH!k'.v- 1-- PR1 18.6 pps ?pin, 5pinl~i\JC 
--- -------·------·---------- ---------1 -------+----+---+-----+------+--------------

t±J )JHJ~ ::Z v - 1-- PR2 tt 9.3 pps ?pin, 11pinl~t:J1; 
-------------------·------------1--- t--- ----t--------------

:1- 'E 1) 7 1) 17P,J'rai ToHP 16 - ms ON-HOOK Pi¥fai 
-----------------------+------ - --+-----·----------

DTMF i±ihi,J'fa'j TMF l 75 ms 
--------------------------t-----t-----t-----j----------t-----------·-----------

;f- - ::z·p,J'rai T P 3.75 
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BP3002/BP3003/BP3004/BP3005 

• BP3005 

ii!DiWHIL 

3'.Eii'i!ltHIL 

5Eii'i!!1Hi'L 

Parameter 

DTMF~$ 

DTMF~$ 

---

Symbol Min. 

VL 4.0 
- ---------

OCR 200 

Typ. 

5.2 
t . 

260 

Max. 

6.0 

300 

Unit 

v 
Q 

ACR-1 500 j 630 000 Q 

IL =20mA 

IL =20mA 
+-

Conditions 

IL =300mA, lkHz 
--r--- ----------

IL =70mA, 1 kHz ACR-_2

1 

420 f 550_ +-850 Q 

-- Txl1 _ 77 1_47 __ 1 __ ? _______ dBm ____ L1, L2=6000, Loss=?dB MIC J..1:J=300Hz, -40dBm 

L1, L2=600Q, Loss=3dB 

_TXL2 -5_: ==~ 0.3 dBm f.il~)\-~==_21<__f-i_z:_:=4_0_d_B_m __ _ 

_ 9_5 _ 6_5 _ 3_5 dBm L1, L2~600Q, Loss=OdB 
TxL3 MIC J..1:J=3.4kHz, -40dBm 

-- ----- - --- - ------ ---·---- -----t-----+-------------

Rxl1 -16.5 -13.5 -10.5 dBm SP=55nF, Loss=?dB 
LINE J..1:J=300Hz, -14dBm 

-+-----+--------+- -- -----+---- ------------------------

RxL2 
SP=55nF, Loss=3dB 

-12.7 -9.? -6.? dBm LINE )JJ=1 kHz, -14dBm 
-------+----+----r---t----t-----

dBm SP=55nF, Loss=OdB 

-~L3 __ =~~~=-6-·2_,_ ___ __,__Ll_N __ E ,\!7_:~4k_H_:· -14dBm 

__ _,__o_o_L__ -7.5 -=~~+---2-.6-r--d-Bm ~~7~~~1~~~mA 
-5.5 -3.5 I -0.6 dBm L1, L2=6000Q 

1477Hz, IL =20mA OoH 

+--- --+----+--··--- ·- --- t---·------·-·---·----

Don 8.0 

-------- ----· --·- -j----+-

DoT2 6.0 

% 

% 

L1, L2=600Q, Loss=7dB 
1!!:M 

L1, L2=600Q, Loss=?dB 
~M 

---------- - ·- -- - ----- -·------ ----t-- -· - -r-----+--------------------

;( 'E 1J 1lilHi!\:ii'i! IMR 0.1 µA Voo=2.5V 
------------ --·------+------+ --------·-··~----------

~-;ti- F :::J / :$1? H!fi\: R1K kO R1-R5,C1-C3m-'t-
----------"-----+----+-- --+----t------t------------t------·-------------

~ - ;j'(- F'.gj!: C1K 30 pF R1-R5, C1-C3m-'t-
- ----+·---· -·---+----+-- ----+---<---------+- ------

Fosc 3.58 MHz 

40 ms 

7v1?li 63 % 

18.6 pps ?pin, 5pin I~~ 

t±l1J1~Jv/l:v- r- PR2 9.3 pps ?pin, 11 pin I~~ 
- ------------- ·--

;( 'E 1J? 1J ra;¥r.i ToHP 16 ms ON-HOOKa;¥ra1 
-----~--~--------·-·--- -~--t-----+----+----+------+---------------

DTMF t±l 1:Ja;¥r.i TMF 75 ms 
---- ----- --- ----j ------+----·---+----+---- -+----+---------------------*' - ;;:·a;¥r.i T P 3. 75 
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.i::. w 
CCI 

ii z a 

7 1' / / 1' A'X'<til:! 

FILTER ;---, 
L 1 ---+> r+---0 a 

1 lM.J lT1 

fE1Jt;;r. t'-:IJ­
( 40nF) 
'c::::J SPr 1 

D 

c::::JSPr2 

Tr1~0 -1200 

n0.22
11
µF 

'! /:IJ'-llJ;;r. t'-:1:11= 
8117.t'-:IJH~lll 

T>->~% 

L2~b 
ECM 7'1'7~ ·177.t'-:IJ-(15011-2500) 

2kO(BP3C02) 
5.6kO(BP3003) 

ON 0.9µF + 
HOOK C1 R1 

L1~~ 
SW1 OFF ; 

HOOK 
b 

L2----0--------\; 

ON HOOK/OFF HOOK ST A TUS 

1 I 2 

Control 
Circuit 

Mcn1n o 
+ 

Network Circuit 

G2 

MUTE 

DTMF 

SPn1 

2of74'-;J(-r~5 - , 
Dialer Circuit . Filter 

Mixer v ~· ') '1 7 ;;r. 7 8 9 : 
KYd 1 * 0 " ; 

M>'l~Mil:! 

. .,.,.., Dd1 * 
1\"J77"J7~iu:. ~ 

-~1* 
Ji·5-3V 

A.T 

~ ®l I 

NC 

fb b Ulswd1 
1 20 10 PB l 
: pps pps I NON-SHORT type L--------.J 

7'1'7~ "J77. t'-:IJ-(80) 

\::]SPn2 

0811 
Tnl·= 

n2000 

fr t 

* : User application 

~~l!l;;r. t'-:1:1-1= 
807.t'-;IJ-;;, 

fi!l!lT>->~f'l'. 

• 
~ ~ (,.) ae 
8 :fl 
N '\_ 

" > CD 'ti 
,, 'ti (,.) = 
0 () 
0 Ill (,.) g 

m 
~ 
3 
'2. 
lll 

m 
""O 
w e 
e 
N ........ m 
""O 
w 
e e 
w ........ 
m 
""O 
w 
e e 
.i::. ........ m 
""O 
w 
e 
e 
Cl1 



ii z a 

~ w co 

71' //1';(~~11l 

FILTER 

Ll~a 
I I Tl 

L2~b 
L---...1 . 

2 kO ( BP3004) 
5.6k0 (BP3005) 

0.9µF f 
SW, C, R, 

L,~~ 
b o­

L 2------0--------6l-+-+-¥ 

ON HOOK/OFF HOOK STATUS 

2 of 74'-;Ji- I' 
7 I- '! ., 7 7. 

KYdl 

m>'l>n:M~ 

J±'l7.t'."-t.J­
(40nF) 
'CJ a· SPrl 

Dialer Circuit' 

v., 

,. 
I 

Y-1'7~ ·177.t:°-t.J-(80) 

~SPr, 

Tr 1iJ' 80 n' 12000 

I0.22µF 

c d 

DTMF 

A-T 

2.2MO 

8:717. t:"-t.J­

"C:J SPn, 

Fter 
Mi< er 

a 

Rn,~4700 
j;).J: 

,~., 7 r ., /fi;ffi Dd, * : 20 l9 PB I 
I pps pps I NON - SHORT type Bf-+ 

d, * 
5-3V 

L.--------' 

.. o-,,"..::\J,->..'.:; 

r1t-<.,::>:n·-:1i­
(1500-2500) 

~ flc:::J SPnl 

------ * LL. -

~+ cE 
"""' 16 15 

Y' 1' -r ~ ., 7 7. t'."-t.J­

(80) t:i Spn, 

80 Tn, 

> 
~:I 
--..._ J 

~ ·1 
v <6 

lt 
c: 
0:: 

2000 

15 

~-2500) 

~QMcn, 

.ONO)ll/f :$1" 1' 't' lvf~~ 
·~tfjL..t..:~' 

ClJ 
"O 

8 
~ 
ClJ 

~ 
0 
(.11 

m 
"tJ w 
0 
0 
N 
.......... 
m 
"tJ w 
0 
0 w 
.......... 
m 
"tJ w 
0 
0 
~ 

.......... m 
"tJ w 
0 
0 
Cl1 



§ BP3002 

'ili:1<\iiil.1;§Yili* 
-m!~tiiif.iJJ~ 

BP3002/BP3003/BP3004/BP3005 

BP3003 BP3004 BP3005 

.... ~'ii'!j~~* 1 
----- - ·---- --------------- -------i--·------+--------------j------- -- - --'"" n ;;;;;;fi:,. t '"""" 

71 /'ili:/l. VL(IL =20mA) 4.8V 5 2V 4 av 5 2V 
r------------------------········---- ---------+-- --- - - -- -----

im81i9=iili:mttl1Jli: OCR1 (IL =20mA) 2400 2600 2400 2600 
------------------------+---------+-- -----
DTMF *t±l v-"Jv OoL -9.9dBm -4 5dBm -9 9dBm -6 OdBm 

(L1. L2=6000 697Hz) (Loss=OdB) (IL=20mA) (Loss=OdB) (IL=20mA) 
~)'!. r-­ ------t----------t-------+---------

DTMF *t±l v-"Jv OoH 
(L1, L2=6000 1477Hz) 

-80dBm 
(Loss=OdB) 

-2.5dBm 
(IL=20mA) 

-8.0dBm 
(Loss=OdB) 

-3.5dBm 
(IL=20mA) 

·~ r-----------------------+--------1---------+--------l--------
DTMF if$ DoT2 
(L1, L2=6000, Loss=?dBm il\'ill'f) 4%MAX 6%MAX 4%MAX 6%MAX 

------------------------1 ---- -------+--------+--------j------------

:11-\7HJv7. 7'v 1? J:I: BR 66% 63% 66% 63% 
----+--------------j--------+--------j------1--------

~i\li v-"' Jv (LINE A 1J = 300Hz, 
-14dBm) 

,--------------------! ---------------------+------------------
RNt1 ( Loss=?dB) -31.5dBm (SP=2000) -13.5dBm (SP=55nF) 
~------~~------ -----------------+---------------

RNt2 (Loss=3dB) -29.0dBm (SP=2000) -9.?dBm (SP=55nF) 
---~--- --·--------·----l ---------------------t---------------
RNt3 ( Loss=OdB) -28.0dBm (SP=2000) -9.2dBm (SP=55nF) 

8/i - -~---------f---------~---+------------

~ i\Ull 7. l::" - :!J 91T2- ·y? 7. l:::"-::IJ(1500~2500) ll.'ili: 7. !:::°- :iJ (55nF) ( ;>HillBa'Milla 
(;>j.i;fl;Ba'Mi!Ja(::J: fJ 80 7. l::"-:!Jtf (,:: J: fJ 91 T 2. ·y? 7. !:::°- :iJ \"> 80 
l~MO OJ Ill: ) A l::" - :iJ tJ'l~MO OJ fig) 

--+----------------j-------------j-------------

*81iv-"Jv(L1. L2=6ooo) 
----------------------!---------------- -----+-------------------
TNt1 (Loss= ?dB, MICA1J 
=300Hz, -40dBm) 

-29.5dBm -4.?dBm 

-------------+-------------------··· ---t-----------------------
TNt2(Loss=3dB, MIC A1J 
=1kHz, -40dBm) 

-21.SdBm -2.?dBm 

r-------------------- -----------------1-------------------
TNt3 (Loss= OdB, MICA1J 
=3.4kHz, -40dBm) 

-22.5dBm 

ECM(V=2V, Z=2.2kOJ-:Ff) 

-6.5dBm 

/I'il[71?, .iZJi, '.117~ ;?71? 
(;>j.i;tl;B£111Ja(::J: fJ ECM) 

-- -------------!-------------+----------------

IJ 

ti 

9117 Jv1.§-!%t±l1JO) 
::i / ~ D - Jv-m!lil'. 

440 

1-4pin Fa9t=:::i:., r>lf ~l~MO L, TJ!' 3-4pin Fa9(::1f.HiHl~M09 0 f.J'.iZ-'i, 
~90o 1-4pin Fa9(::::i /r/-lf~l~MO l.,TJ!' 

~90o 

0.002µFJ;JT 

:X.l;J:;=;~ 

ottJ 
2-3pin rai1::t1Hn:~rnM09 0 t.J':sw:, 
2pin l::ll.'ili:7-lf-Fa9l::tM'1:.~IH'C L, 
TJ!'~90, 

oaJ1 09]1 
1k0 2 

j;)J:. 3 .:X.(;J: 3 

naNm 

50k0 -500k0 0.005µ FJ;J T 

""ctl~~ll 
oq_J~DttJ 

2pin I:: EE~ 7'-1f-Fa9(::t!H1i ~!~MOL, 
TJ!'~90o 

17pin= "L" -91!7Jvt±l1Jg.1l 
1 ?pin= '1- -/:.,-9· 117 Jvt±lt.JOJliE 



BP3008/BP3009 

BP3008 
BP3009 

FAX x'.f'J(;tl~~Jfl.1= "/ I-­
Telephone Sets for FAX 

BP3008/BP3009 t.i, FAX ~(l)Yl/ii*ml~H: (l)fltiJlj i 4ff}j: 

[,mJ~ [, f;:.~~i§ffl..:t.:: "/ "C'9 0 

• 4i¥:& 
1) ~---~iA<&~L,T~~. LPM~ffl7*1-n 

/7(1,)fl~;lfilJng (220 0 at 20mA)o 

2) ;f / 7'Y?5f1 J7 Jl-, f=*\ilfilJ{Jllt.JfilJnE 

3) ~";?7.5i'1J7Jt-, 77·:1~.:i, ;Y--7.'.:~Hf 1J1/1J7 

1t-<l)mtngt.J~·&> .Q o 

4) :f--!ii~~~:t.JYl/6-T-t.Jfilf>.Qo 

5) ~~!tl(7)£*mlnEi 9 "'T i*lf! I., T~' .Q o 

6) B*OOl*l~H~~m~mYllii*ml~S•&•~M~ 

(BP3008)o =*00, n7:$f~(·H::Be11&•t:M~ 

( BP3009)o 

•JIB~ 

7 7' ·y? ;J.ffl~~!ml.&Lfml1.lml~ 

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 0 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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•*~'1"ii11!1/Dimensions (Unit: mm) 

t::•:.-NO. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

t'.0 /NO. 

1.4±0.2 

t::".,7-
-++-+--2.54 ±0.2 

I I 2.54X 13=33.02 2.0Max.--r-r~--~~~~~-----t 

~ 

=f 

442 RDNrn 

BP3008/BP3009 

·x 
"' ~ 
~ 

q 

+I 

"' M 



BP3008/BP3009 

• Tl~tr:l~ti/Electrical Characteristics (Ta= 25°C) 

• BP3008 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71/~EE VL 3.8 4.4 4.8 V IL= 20mA 
-- - - --- - -· ·--+----- --- ·--·-··----- -+-----+---+---+----------------------------·----·------ ---

ill:mWH1i: DCR 190 220 240 0 IL= 20mA 
- --------- ------)------· ----1- ----- ---- -------- - -----r-----t- -----------""" -------------------------

;tSijiJi L-"''<Jv T XL1 - 16.3 -13.3 -10.3 dBm L1, L2=6000, Loss=?dB, MICJ..:IJ=300Hz, -40dBm 
--- ---t- +-- -------\-----· 

rl581i vA;'Jv TxL2 -17.5 -14.5 -11.5 dBm L1, L2 = 600 0, Loss= 3dB, MIC J..:IJ = lkHz, - 40dBm 
------------------t------·--t-----r-----r---

rl581i v "''J[, TxL3 -26.7 -23.7 -20.7 dBm L1,L2=6000, Loss=OdB, MICJ..:IJ=3.4kHz, -40dBm 
-----------+---- +-----+----+---+------+----- ---------------------··-· .. ·--

ijtijiJi L--A;"J[, Rxl1 -17.4 -14.4 -11.4 dBm SP=55nF, Loss=?dB, LINEJ..:IJ=300Hz, -14dBm 

- 16.8 - 13.8 - 10.8 dBm SP= 55nF, Loss= 3dB, LINE :A:IJ= lkHz, - 14dBm RxL2 
-----t--- --- -

RxL3 - 18.2 - 15.2 - 12.2 dBm SP= 55nF, Loss= OdB, LINE :A:IJ= 3.4kHz, - 14dBm 

OoL - 10.2 - 7.2 - 4.2 dBm LJ, L2 = 6000, Loss= ?dB, 697Hz 
--------------· ------t------+---f--·----t----+-

OoH - 8.5 - 5.5 + 2.5 dBm L1, L2 = 6000, Loss= ?dB, 1477Hz 
----------+-----I-----+---+----+---+-----------------------------------------

DTMF 51'$ DoT1 - 8.0 % L1, L2 = 6000, Loss= ?dB, 'f!l:ll'f 
------- -·- ---+-------t---

DTMF 51'$ DoT2 - 4.0 % L1, L2 = 6000, Loss= ?dB, ;l\'jll'f 
------------+-------+-----+-----+---+---+-----------------------

7' v 171t BR 66.2 66.6 67.0 % 

19.63 19. 73 19.83 pps 14pin - 13pin j~*7\: 

:fl :IJ Hlv .A v - t-- PH2 9.81 9.80 9.91 pps 14pin open 
------------+--------t---+---+----t-----r---------------------

;F'- .A'Pilrai T P 3.50 3.60 3.62 s 

ms 

ms 1J 917' Jv 

IJ / mHMll~~fE Vsr - 21.5 

27.0 

• BP3009 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71/~EE VL 3.9 4.4 4.8 v IL= 20mA 
-

ii!imtjftffi DCR 180 220 240 0 IL= 20mA 

rl581iv"''Jv Txl1 -16.3 -13.3 -10.3 dBm L1, L2 = 600 0, Loss= ?dB, MIC J..:IJ= 300Hz, -40dBm 

rl581iv"''Jv TxL2 -17.5 -14.5 -11.5 dBm L1, L2 = 600 0, Loss= 3dB, MIC J..:IJ= 1kHz, -40dBm 
-

rl581iv"''Jv TxL3 -26.7 -23.7 -20.7 dBm L1> L2 = 600 0, Loss= OdB, MIC .A.:IJ= 3.4kHz, -40dBm 

ijtilliv«'Jv Rxl1 -17.4 -14.4 -11.4 dBm SP= 55nF, Loss= ?dB, LINE :A:IJ= 300Hz, -14dBm 
-

ijt81iv«'Jv Rxl2 -16.8 -13.8 -10.8 dBm SP= 55nF, Loss= 3dB, LINE J..:IJ= lkHz, -14dBm 

ijtilliv«'Jv RxL3 -18.2 -15.2 -12.2 dBm SP= 55nF, Loss=OdB, LINE J..:IJ= 3.4kHz, -14dBm 

DTMFrl5iflL--,o,;'J[, OoL - 7.5 -4.5 -1.5 dBm L1,L2=6000, IL= 20mA, 697Hz 

DTMFrl5i::l:Jv,o,;'J[, OoH -5.5 -2.5 +o.5 dBm L1,L2=6000, IL= 20mA, 1477Hz 
----

DTMF51'$ Don - 8.0 - % L1,L2=6000, Loss= ?dB, irulf 

DTMF51'$ DoT2 - 4.0 - % L1,L2=6000, Loss= ?dB, ;l\'jll'f 

7v171t BR 59.7 60.0 60.3 % 

i::l:l:IJl~J[,.A l.--- I- PR1 19.63 19.73 19.83 pps 14pin - 13pin j~*7\: 
-· 

lfl:IJ1~1v.:i.v- I- PH2 9.81 9.86 9.91 pps 14pin open 

*' -.~Jilrai Tp 3.58 3.60 3.62 s 

7 7 ·; ~ .:1.ailrai TfL 604 608 612 ms 

t-- -/i::l:l:IJPilrai TMF 70.5 70.9 71.3 ms 1) '.$i' 1i7 Mi} 

IJ / ;lj~~j}jr.l'J~~fE Vsr - 21.5 - v L1, L2 AC ~Pl.JO 

'J :,.- :li'lfl:IJ v«Jv VRG - 27.0 - Vp-p Li, L2 75Vrms 16Hz 
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·~-rlltmall.IY'I 
(1) IJ /tJIEI~ (1, 2pin) 

t!itt (1k Q - 5.6k Q) ::J /7'/"tt (0.68µ F-1.2µ F/250V 

./ / ;f- - 7) ji[?IJ ;f.. ·:; I- '7 - ? I ii I., -r 3pin ( 4pin) ':tn'C 

9.Q1.J•, 7·:;?A1 ·:;7- Iii 1., z191~1:~*'1: I., *9 o 2pin ,;1: 

4pin (3pin) ':t~ I., Z < t.: ~ \, 'o 

(2) L1, L2E (3, 4pin) 

~~X,;I:, 7·:;?A1 ·:;7- lim I., "(~~i51El**l:ttf!JC I., *9 o 

.:i..::.·:; 1-~flBl:';t:~f:E/'eJvAPA!JIX<l)t.:~, 270V<7)-if-~·Pl! 

JIX~T-1.fA.-:i ZI. '*9 o 

7 :.l::ti~A.~.il:.<l)t.:~<7)-1! ·:; I- A.D1-ti!IC'::J 1 Jv ( 500 µ H 

-5mH), ::J/j'/-ij" (500pF-5000pF/500V) C'7·fJHlf 

mfi.Jti.,, .:i..::.·:; 1-?7/ i-·1:•9.Qt3'fil='=;1Jfi!1>1J*9o 

(3) ~~flB7 ·:; ?ffilJ~YilH (5, ?pin) 

Spin t ?pin l~f!JC9.Q11•, ?pin I "H" vA:'Jvl:9tt.t!.:i. 

.::.7!-~M<7)!-7/9A~A177-d::t/I.,, IEl~W~~ 

;IJflJ *"to 

(4) GND Yi/i-T (6pin) 

Al::°-7-;f..·:; 1-'7-?, 1°1J77<7)GNDYi/i-TC'9o 

(5) ::t-71-:fJv1--/t±ltJYi/i-T (Spin) 

CMOS t±I :tJI: J: .Q ::t-71 -:fJv I- - /tfj 1JYilii-TC'9 o DP 

~~·3'fil~-A.tJ~Mi.,Zt±J:tJL,a:9o 

(6) 1"1rJvA.1JYiii=f (9-12, 15-18pin) 

ROW-1 -41f9-12pin, COL-1-4ff15-18pin l:~IJ 

a:"to 81::·:; H·-;J{-FA.:tJi.fRJliE""C, 3X4 (2of7) ~~?1! 

~ -;J{- F, 4 X 4 <7)~ -;J{- l'"ffttf!JC-C 8 a: 9 o ~ -A.:tJ 

1Jf•3'f1Jt ~.Q t.:~':';1:--(7) ROW A.:tJ t•-<l)COL A.:tJ I 

~3- t-9.Qi1•, !¥.-OJ ROW .&tfCOL.A.:t.J:a:iRiil;¥i: "L" v 
l'(JL.-1: i.,a:To ~-<l)~l;J(~~~;llll l.,1;1:~3'fiJC'To 1-->'t 

- FC'~/?Jv I- -/1~~H~~~-ttt.:l.'~.g.,;1: COL-4 I 

II*< ~-(7) ROW .X.,;t:, COL <7)~-l~Pif,:tTJITlf9 .Q;: t 

~J:ijRJ~c~ij*t"oM~~~<7)~-1¥1ll'~l.,~~.g.~ 

~3'fiJ""C9o 

()i) fftiil/illj;<J~. 7 :;l:;t)R.A.M~t: ROW, COL ~Jtlillli-1'-fJ• i:, 7 7 

/ l't:~"§ pF(l)::J/7/"iftlm-t7.> t~~fMf,Ji,IJ :!:To 

(7) ;<-tlJ-1\·:;?r·:;/Yifii=f (13pin) 

2.sv .t:L.t<l)~J± I ~n1.la9 .Q;: t ': J: •J, IJ 1" 1 r Jv .i< -t 

1) _,, ·:; 7 J7 ·:;/fie'~* 9 0 ~~)i!!ffieffl9 .Q~.g.,;1:, 

~)M~.ll:.ffl<l) 1" 1 ::t- FI ttf!JC I., -r < t.: ~ 1. 'o 

BP3008/BP3009 

(8) MODE IN Yi/i=f (14pin) 

CMOS A.:tJl:J: .Q DP/DTMF 'E- FW~:tYifii=f-C9 o 

"L" vA:"Jv""(' DTMF 'E- I'', "H" vA:"JvC' 20pps 'E- F, 

"OPEN" -C 10pps -t- Ft~ •J *To Yili=f t~iJii!rai<l)ff 

~I) - ?t!f:f1i:';I: 2M QC~ I)* 9 0 ~$1: ./ 1 A'~Jb1'f~ 

it.mi: GND t <7)r .. i1: 1 OOOpF ;IJ'"A.-:i -r \, \ * 9 0 

(9) I\/ F-1! ·:; l-5¥~i5Yi!i=f (19, 20pin) 

1" 1 -J- ~ ·:; 7 v ~ -1 \ ( 200 Q 'ill) I~~ F 71 ·j' ffRJ 

liEC'T o ~~i!i v-"'Jv I ~~9 .Q~.g.,;1: 19pin 1:t!i:f1i:ltt 

*'I:[, "(~fl I.,"( ( t.: ~ \, 'o 

(10) I\/ F-1! ·:; H~~i5Yi/i=f ( 21, 22pin) 

l±~x1?tt~m1:t.i:-:iTl.'*9<7)C', ECM lf!effl~;ft 

.Qt 8 I: ,;1: 21, 22pin I: 0.01 µ Ffj)l<l)::J /j'/-if (DC 

~71-ffl) t1~anJl<7)t!f:f1i:(~1;...~flml t~f!JC 

[,"(( t.:~l.'o a:t.:, ECMffl~iW.l~:l:T.Q~.g.,;1: 

21 pin t 6 pin ( GND) <l)r.,i t 22pin t 23pin (BIAS) <7) 

r .. i1: 1kQfiJl<l)fJittlttf!JC1.,-r < t.: ~ \, 'o 1" 1-J- ~ ·:;? 

~1 ?fiem~,;t:~fll~:::i /7/-lf l~?IJ,:A.tt -r < t.: ~ l.'o 

(11) ECM~f!JCfflJ\1J7AYi/i=f (23pin) 

~ 17 ': ECM 11iem ~ tt.Q~.g.,;1:, 22pin c<7)r .. i1: 1k 

Q'j)l<l)f!ittlttf!JC vr < t.: ~ \, 'o 

(12) RSL ~f!JCYifii=f ( 24, 25pin) 

IJ /:Ii <l)i}Jf'Fm.IM:l~I± I~~ T .Q Yili=f C' To 24pin t 
25pin <l)r .. i ': 1.8k O J..1..t<l)f!itt I A. n -r < t.: ~ 1. 'o ~$1: 

1.8k Q <l)f!ittff A -:J -rs IJ' ;: <7)fJi:f1i: t ~HIJ ':A. .Q;: t 1: 

f.i: I)* 9 o JJi:f1i:1iOff1j\ ~ ( f.i: .Q tmJM:l~J±fi..tff I)* 9 o 

1) /:fj"<7).jlff~fl9.QYi/i=fC'9o 27pin c<7)r .. i1:t!i:f1i: 

(470kQJ.:J..t) .X.l;t:::J /7/-lf (470pF .l.)Jl') l~f!JC I.,"( 

< t.: ~ 1, 'o ~flB': 220k o <7)tJi:f1i: t 1500pF <7) :::i;... 7 /-If 

1fA.-:iZl.'*9o 

(14) 1) /:Ii GND Yilii=f (27pin) 

I)/ tJ*<l) GND Yi/i=fC'9 o 

(15) I) /tJt±JtJYi/i=f (28pin) 

l±~Al::"-~l~~F71~C'8a:t"o•It~flt".Qc 

8~~~~~t!i:f1i:IA.tt.Q;:c~J:ijRJ~-C9o 
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• JiC;Jfl~J/ Application Example 

AUDIBLE 
TONE 

10PPS o 

RINGER 

SPEECH 
NETWORK 

DIALER 

RD Nm 

2 

4 5 

7 8 

* 0 

BP3008/BP3009 

"l"l" c 

...::.:: ...::.:: ...::.:: ...::.:: 

.--00.-

23 22.-- 21..- 6 

Clo BUZZER 

470krJ -RINGER 
FREQUENCY 
CONTROL 

1.8k!1 - RINGER 
START LEVEL· 

aJ DYNAMIC 
MIC. 

[{]DYNAMIC 
SP. 

10µ/16 

J\ 

1 
•j' 
1) 
·:; 
~· 

I 
c 

2 T R, 

I 6 F R, 

9 p R, 

# RD R, 
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BP3303/BP3304 

BP3303/BP3304 It, ~.iiJliW 17' Jt.-, ~ / 7·:;?/}°17' Jt.-, 

I- D 7 1 f1f*li•liE f ffl-::>~~iSffl..:i...::. ·:; I- 1' To 

/\/Ft·:; t-, 7-tf-, :f-;f-- F~H;f1JD"9.Qt.:tt1'~ 

~5-1f%P.X 1., *To 

• *9:& 

1)~~~-~t•<~~l.,TAij, ~~iliffl7~1-n 

/70):MfftJC;lfEJliE1' FAX ~r..O)MJiDEJliEo 

2) 16#120/iii(])~jlij/j'17' Jt.-S J: rJ 32 #JO) IJ /}' 17' Jt.-·Jf 

EJliEo 

3) x1::J/ftH£l.,Ts•J, ~/7·:;?/}'17'Jt.-, :1-D 

7 1 11 ~ f*li•liE 1f A .Q o 

4) Jljf~~ili Cl, /}' 17' Jt.-*ili~ili DI 1.fiiJliEo 

5) ~ ·:;?:A/}° 17' Jt.-, 7 7 ·:;:,, .:i, *'-:A', 7·:;-!f/1° 

•liEo 

6) I- D 71 O))gfR;lf1' ~ Oo 

BP3303-7 / BP3304-7 

r;;tO)tt;IJ"'iJ.J r 1" IJ - /:A IJ - 7 AJ 

7) B*OO~~~~~-~-~*-~H~~-~MliD 

(BP3304)o *00, nf-/}'~IH:: Bell ~•t:::MliD 

(BP3303)o 

• Jfiit 
FAX ffl~~iS•, TV ~~!.mt, li!fFUif~~iS-~ 

BP3303/BP3304 

j.•Jm•~~m.:z.= '/ " 
Multifunction 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. 

•Features 

1 ) DC resista.nce 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 
"Home on the range" and "Green Sleeves" 

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. 

446 naNrn 



• ~ff~-;j"~~/Dimensions (Unit:mm) 

73.0±0.5 

48 4 7 46454443424140393837363534333231302928 27 26 25 

7.1Max. 

RDHrn 

BP3303/BP3304 

g 
+I 

-~ 
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BP3303/BP3304 

• tl~rr..J!M'tt/Electrical Characteristics (Ta;=25t) 

• BP3303 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71 :AIU± VL 3.S 4.4 4.S v IL =20mA, OFF-HOOK 

iiUnH!.Uit DCR 190 220 240 Q IL =20mA, OFF-HOOK 

*a!v'''"'" TXL1 -16.3 -13.3 -10.3 dBm 
L1, L2=600Q, Loss=7dB 
MIC J...1:J=300Hz, -50dBm 

*a!v«1i- TxL2 -17.5 -14.5 -11.5 dBm 
L1, L2=600Q, Loss=3dB 
MIC J...1:J=1kHz, -50dBm 

*a!v«Jv TXL3 -26.7 -23.7 -20.7 dBm 
L1, L2=600Q, Loss=OdB 
MIC J...1:J=3.4kHz, -50dBm 

--

~a!v-"'·;i, Rxu -17.4 -14.4 -11.4 dBm 
SP=55nF, Loss=7dB 
LINE J...1:J=300Hz, -14dBm 

~a!v«1i- RxL2 -16.S -13.S -10.S dBm 
SP=55nF, Loss=3dB 
LINE J...1:J=1kHz, -14dBm 

~~!v-"'"J" RxL3 -1S.2 -15.2 -12.2 dBm 
SP=55nF, Loss=OdB 
LINE J...1:J=3.4kHz, -14dBm 

1HIJ11ii v "'·;i, ST -26.0 -20.0 -17.0 dBm 
SP=55nF, Loss=3dBm 
MIC J...1:J=1kHz, -50dBm 

DTMF *l:l:l v-"')v OoL -7.5 -4.5 -1.5 dBm 
L1, L2=600Q, IL=20mA 
697Hz, SW4=PB 

DTMF *l:l:l v-"')v Oott -5.5 -2.5 0.5 dBm 
L1, L2=600Q, IL =20mA 
1477Hz, SW4=PB 

IJ;., :f.jijfHJJlll-llitl~EE Vs1 16.5 19.5 22.5 v 
6pin, 11 pin rai DC mtJO 
Spin, 11 pin 40nF ~Ylfii 

1J;., :t.i"l:l:J 1J v-"'"J" VRQ 15.5 22.0 2S.5 Vp_p 6pin, 11 pin rai 24V ~PfJO 
Spin, 11 pin 40nF ~Ylfii 

;( 'E IJ f*M~illt IMR - 1.0 - µA 
17pin 3.0v ~n !Jo, ON-HOOK,;( 
'E IJ 1*MPi\' 

§fl~)!] il1ltt Fosc - 500.0 - kHz 

;( 17:iv17.l:I: BR 59.0 60.0 61.0 % SW4=DP 

l:fl:fJHJv.7.v- 1- PR1 - 10.3 - pps SW4=DP, SW5=10P 

l:fl:fJHJv.7.v- 1- PR2 - 20.6 - pps SW4=DP, SW5=20P 

3'.i::illtt!Hit AcR1 500 700 1 000 Q 
IL =300mA, OFF-HOOK, 
1=1 kHz 

3'.i::illtt!Uit ACR2 420 600 S50 Q IL =70mA, OFF-HOOK, f=1kHz 
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• BP3304 

Parameter Symbol Min. 

71 :.-ts:: VL 3.8 

iUUitli: DCR 190 

*!i5v-"'JL- Txu -1S.3 

*~i5v">·1i.. TxL2 -17.5 

*~i5v-"'JL- TxL3 -2S.7 

li-iii5 j/A(Jj, RxL1 -17.4 

li-iii5 j/A(Jj, RxL2 -1S.8 

li-iii5 v "''" RxL3 -18.2 

1J11J-ltv">·1i.. ST -2S.O 

DTMF *1±1 v-"'Jv OoL -10.9 

DTMF*l:i:lv">'Jv Oott -9.0 

IJ / :;ljl!ifb;Jtiltll: Vs1 1S.5 

IJ / :;ljl:f:l1J j/A(J[, VRo 15.5 

;( 'E IJ {¥ffltillf IMR -

~~J!lil.tfl Fosc -

;e 17 • ·:iv17.l:t BR S5.0 

1±11JHJvAv- t- PR1 -

l:f:l1J1fJL-A v- t- PR2 -

xillft!m AcR1 500 

3'.tillftitli: ACR2 420 

Typ. Max. Unit 

4.4 4.8 v 

220 240 Q 

-13.3 -10.3 dBm 

-14.5 -11.5 dBm 

-23.7 -20.7 dBm 

-14.4 -11.4 dBm 

-13.8 -10.8 dBm 

-15.2 -12.2 dBm 

-20.0 -17.0 dBm 

-7.2 -3.5 dBm 

-5.0 -2.5 dBm 

19.5 22.5 v 

22.0 28.5 v 

1.0 - µA 

500 - kHz 

SS.7 S8.0 % 

10.3 - pps 

20.S - pps 

700 1 000 Q 

soo 850 Q 

RD Nm 

BP3303/BP3304 

Conditions 

IL =20mA, OFF-HOOK 

IL =20mA, OFF-HOOK 

L1, L2=SOOQ, Loss=7dB 
MIC .A.1J=300Hz, -50dBm 

L1. L2=SOOQ, Loss=3dB 
MIC .A.1J=1kHz, -50dBm 

L1. L2=SOOQ' Loss=OdB 
MIC .A.1J=3.4kHz, -50dBm 

SP=55nF, Loss=7dB 
LINE .A.1J=300Hz, -14dBm 

SP=55nF, Loss=3dB 
LINE .A.1J=1kHz, -14dBm 

SP=55nF, Loss=OdB 
LINE .A.1J=3.4kHz, -14dBm 

SP=55nF, Loss=3dBm 
MIC .A.1J=1kHz, -50dBm 

L1. L2=SOOQ, Loss=7dB 
S97Hz, SW4=PB 

L1, L2=SOOQ, Loss=7dB 
1477Hz, SW4=PB 

Spin, 11 pin rm DC ffii:JD 
8pin, 11 pin 40nF *!-~ 

Spin, 11 pin rm 24V ffii:JU 
8pin, 11 pin 40nF *!-~ 

17pin 3.ov ffii:Jn 
ON-HOOK,;< 'E 1) 1Ji!fflll(i 

SW4=DP 

SW4=DP, SW5=10P 

SW4=DP, SW5=20P 

IL =300mA, OFF-HOOK, 
l=lkHz 

IL =70mA, OFF-HOOK, 1=1 kHz 
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• ~T-flijg~f!l'I 

(l)L1, L2~-f- (1, 2pin) 

~JtX(.t, 7"J'J.A1"J7- f im l., l'~~519U~(;::}ta t.., * 9 o 

7 ::;· ;;t-)R.A.Bn.ll:<T.> t.: ii.I) t ·:; 1- .A.Dftifi:T :::i 1 Jv (500 µ H 

-5mH), :J/j-'/-ff (500pF-5000pF/500V) c'71 

Jv9H~mt..,, i=·:1 t-·'.i7/ F(:tta9Q31J.J~fVfc11>11* 

9 0 i = 'Y t- r*JflB (;:: (;t ~l±J\Jv .A P,&~x<T.> t.: ii.I)' 360V (7)-ff 

- :/'~.&~X*Tf.fA-::> l ~I* 9 o 

,(2)1) /::JJIBlt'Rtta~-f- (3, 4pin) 

t.!f tit ( 1 k Q - 3k Q ) , ::i / 7 / -ff ( 0.68 µ F - 1.2 µ F 

/250V / / ;F- 7) ifl91J ;t- ·:; f- '7 - 'J f lm [., l 1 pin (;::}t 

a9 Q fJ>, 7·:;'J.A1·:;7- f im l., T IBl~IH:tt*'ll: l., * 9 o 

3pin (.t 2pin (;::}ta l., -r < t;:. ~ ~ 1o 

(3)1) /jj'ij~j}J9~Yiii-f- (5, 6pin) 

LED f tta9 Q;: t (;:: J: IJ' I) / jj'ij~jb~JtH:: fO\'J:Jtn [., -r 

~n•~WT8*9o 7~t-~7'7ftt*'ll:9n~tim~m 

tJfc·8 * 9 o 

::f~(l) ~.g (;:: (.j ~ 3 - f- [., l ( f;:_ ~ ~ 1 o ;}; f.: , ") I T - 11 

1 ;it- - F (5-10V) f :i..A. 9 Q;: t (;:: J: IJ, ~jbmJ~~ 

I± f _t(fQ;: t tJfiiJfjgT9 o 

(4)RSLttaY:ffl.:r (7pin) 

•J :,... ii<T.>j}Ji'flm~~I± H~tf:9 QY:ii-f-c·9 o 11 pin t <T.>r .. i 
(;:: 4k 0-10k Q <T.>t.!fm f tta t.., TF ~ ~ 'o 11,,~<T.> t.f.~ 1 t 

~ (.t OPEN T{leffl l., T < t;:_ ~ ~ 1o 

(5)1) /jj't±:\t.J~-f- (8, 11pin) 

l±:~.A~-~fifltlF71~T~;J:9oa•f~~9QC 

~~~ifl~~filmf.A.n0z.t~J:~iil•T9o 

(6)1) /jj .• jlf~~Yiii-f- (9,10pin) 

ntt~filmf9~QZ.C~J:~•'i1ffR~QZ.CWT8* 

9 o t.!ftn:1U'.,J, ~ < t.J. 0 c.~~ '•':t.J. 11*9 0 

(7)GNDY:ffi-T (12, 48pin) 

.A l::"-7-;t ·:; t- '7-'J, '.i17'7, ~ 1 :J /(7) GND Yiffi-f­

T9 o 12pin, 48pin t.tr*J€\BTt~a~ n T~ 1 ;J:9 a 

(8)7·:;'J.A1·:;7-~T (13, 14pin) 

;;t"777'J~~-'Jj}J~<T.>.A17'f-fttat..,;J:9ai=7 

t-1*1€\BC· t-7/:/.A9.A1 ·:;7-C:~91Jt:t.J.-::>T~ 1 0t.:ilt, 

SM~~;;t"/77'J~U~t.f.-::>Tt1BJ•••~•s~n;J: 

9o 

BP3303/BP3304 

(9)VLYlffl-f- ( 15pin) 

1B1a~51iEJll(t±:1 t..,Yiffi-f-T9 o IBlatJftt• ~ nt.: e: 8 i:, 111 

7' Jt.-1\Jv.A F71:1'1B!Mf:H~J:11t±:lt.JfJll(11t±:It..,n'*9 0 

J:-::> -r /\Jt.-.::i. 1117' Jt.-*t±:IP~(.tt±:\ t.J tJ'·wra ~ n, ;m~5a~i: 

'.t IB!i~f~ ~ fJ'·m::ar t.., n 1 * 9 0 

Z.<T.>Y:ii-f-~tta901BJM~J:~*i=7t-'f-7/~:,.~<T.> 

ACR, DCR l.t~91J~fltTtJffJ;}; 9 o t- 7 /.A f {leffl l., 

tdltf6~~5/\'7-7'//~~l:~~T9 o 

00)~ -1:: 1) /\ 'Y 'J 7' 'Y /Ylffl-f- (16, 17pin) 

2.5V J..:!...t<T.>~1±: f ~P1.J09 0;: t (;:: J: IJ' ~nfi 1117' )v ~ 

-1:: 1) J\ ·:; 'J 7' ·:; /fJfT ~ * 9 0 16pin {leffl(l)~.gl;t, im"m' 

(IL =20-120mA) T (.t, ;it-/ 7 ·:; 'J ~<T.>Ji.J\ ·:; 'J 7' ·:; 7' 

t.., * 9 o = rh F<T.>~.g-1.t 17pin ffiJffl t.., z < t;:_ ~ ~ 1o 

(11)1:*®.A.1 ·:;7-~-f- (18pin) 

100ms!.:.l...t·'.i7/ F (12pin) (:rici:ttf1*®~;!;;U(;::t.J.1J, 

M•90~~R~1oo~W...t~7/F~Mcl;J:9oS 

M~~rn 7 ·:; 'l~*i~,:~£ ~ n 9Mi11: t..,-r~ 10<T.>-r, ;it-:,... 

77'J~UTt~M~maiiJ•T9o 77'J.A177-cifl 

91H:9 0;: C (;::J: IJ ;;f-7-+;;t" /-+;;f-7 7 ·:; 'J c'i*®fll~-T 

~*9o 

(12)El!li!iEl!lY:ffl-f- ( 19, 22pin) 

~ J:l7'1 - IC ( 2 El!l) <T.>i!illtlf90Y:ii-f-T, 22pin (;::}~ 

a9 0 fJ>;;f- -//I: 9 Q fJ1 TEl!J § fJ'VJ IJ ~;/) IJ * 9 0 

(13);;t-/7 ·:; 'J 9·17 Jv.A.t.J~-f- (20, 21pin) 

;;t-/7·:;'Ja~. 20pin f 100msJ..:!...t7.7/ F (12pin) (;:: 

Mt9 t1!ilMl9lR~fJ'7 ·:;7 ~ n;;t-7 7 ·:; 'J~;i;;!l~t t.f. IJ, /\ 

/Ft71-f&~...t~9~1117'~/~WT~;J:9oimU 

f&2ipin i iOOmsi.:J..t·'./'7/ i< (i2pin) i:~C:9Z.C: 

i:J: IJ1JilMm~tJ''IJ t 'Y t- ~ n, ;;f-/7 'Y 'J~;l;!l~l;::~I) * 

9o 

;}; t.:, R~ 20pin f 100ms J,.:.(_t 7·7 / t-:· (12pin) 1:M 

c9Z.c~J:-::>Tt;;t-/77'J~U~~~;i:9o 

;it-/ 7 'Y 'J ?' 17' M~(;:: (.t, ~ J:l T 1 -(.tJ!t±:I ~ n * i:t A,o 

(14)HOOK SIG ~T (23pin) 

;it-/ 7 ·:; 'J 9' 17' Jv, 1*®~ (;:: 7' 'J 7 1 j' Hi f8~1J't±:\ t.J 

~ n * 9 o 1rnB1''7-7':,... 7"m~ f;: <T.>f8~-rifi1Jmi9 Q;: 

c~J:~-f6~Uejjjv.JUWT~;J:9o 

t±:lt.J~m.tlBl**~51iEf{le-::>H 1 0t.:ilt 2V-5V T, t±:lt.J~ 

51iEt.t 0.1 mA J..:!Tl:ifilJ~N t.., T < t;:_ ~ ~ 1o 
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(15);< D-T1 -f~.J5-t:l:\1J~~YffilT- (24pin) 

100k0 VR U~IJ;:. hitllJ~JUl=it!HJ'i: (10-50k0) f iiHIJt;::: 

vr 24, 12pinr .. it:fi~9.Q;:.ct:J:1J1\/ i-:·-t·;i !--0);< 

o-T 1 -t±\1J vl\'Jvf~r..1~9.Q;:. t tfT ~ '19 o ~~:;;i;;~ 

O)ij};.g. ti 100-150k Q T 24, 12pin f fi~ l., T < fc tr, l 'o 

[9)1.li:*tf:I ;< D -T 1 - vl'\'JL-ti'ii\'t:-:lE:T9 o 

(16):$1"17' Jv.A.1JmT- (25-32, 35-39pin) 

COL-1-8 tf 25-32pin, ROW-1-5 ff 35-39pin 1;::: '/;;I) 

'19 o 3X4 (2of7) ~~IH-;t;'- i-;·, 4X5, 8X5 O)~ -

;f-- FfJ'fi~T~'19o 

~-.A1Jd~l'd.J(:'/;j:.Q~~(;:::~·-O)ROW.A1Jc•-O) 

COL A 1J f :/ 3 - 1-- 9 .Q fJ1 , ·-0) ROW s cl:: r.J COL 

.A1Jf1PJaif1;::: "L" vl'\'Jvt: l.,'19o 

~ -o:ifln1oo/PJaM!fl l., li~l'd.JT9 0 "-/'!:- FT:// 'f 
Jv l---/i~-l5-H~'.ttr,-ttf.::l'~.g.1i ROW-1-ROW-5 C: 

COL-1-COL-3 O)? I-- 1) 'J .Al*JTIPJ-0) ROW;!; t.:: Ii, 

COL~Ttlno:i~-fWT9.Q;:.(:(;:::J:ij~ftc'l;;ij;J; 

9o 

M~~~o:i~-fWTL,~~.g.~•l'dJT9o 

(ii) ff~illi:ll:H*, 7 :/'::ti~.A.:H*I: ROW, COL ffJ!HilFftJ• 

~~5/F~~§pF~~/~/~-IM~9~1::-~ifA 

IJ :1'9 a 

(17) 20pps/1 Opps tJJ~mT- (33pin) 

:$i'1J7Jv1~Jv.Av- 1--tJ.J1J~;tYllllT-T "L" vl'\'Jvc· 

1 Opps, "H" vl'\'Jv-z' 20pps C: '/;; IJ 19 o 

(18) MODE IN mT- (34pin) 

"L" vl'\'JvT 1---:-.-.:c- I'', "H" vl\'Jv-z'J~Jv.A'E- F 

(:'/;j:IJ;l:9 0 f.::fC.'l.,, T~-f}..1Jl.,f.::~.g.li "H" vi'\· 
Jv-z't !---/'!:- H;:::'l;j;IJ;J;9 0 

(19):$1' 17' Jv 2. .i - 1-- t±l1JmT- (40pin) 

:t-7"/ :::iv 'J :$! t±l1JT :$!' 17' Jvf~-l5-*t:l:li:j:i, 7''7 7 1 -f 

LO i~-l5-fJ' t:l:\ 1J tr, tL 19 o 

FAX ~O)*JJ.J;..g.-tt T, :$!' 17' Jvl.l~*t±1~7~l:l:lf~-l5- (:: 

l., TflJfflT ~ '19 o 

*l--h7°7~fMffl9.Q~.g.~, ~ill7'7°~~-:/3/[9) 

littf*ffflL,T< f!_'t',l'o 

(20)1\/ l''-t?·;i l--~8!YllilT- (41, 42pin) 

f±~v :/-1\'fiefflo:i~.g.ti, v :/-1<.o:i H;Jttt:.g.n-tt-r 

41pin t;::: 2kOf¥Jio:i~t~ffliiEfflO)f!H1i:ffi~ t.,-r < tc. tr, 

l'o :$1'172. ·;i'Jv:/-1\ (2000 fili') tHHiF71::f 

BP3303/BP3304 

fJ'~ljgT9o ~8!vl'\.JvfTtff.::l'~.g.1i 41pin 1:t!H1i: 

ffi~GT~~L,T< t!.'t',c'o 

(21) ECM ti~ffll'i'17' :AmT- (43pin) 

-x111;::: ECM f1ieffltr,tL.Q~.g.1i, 45pin e:o:ir .. i1: 1kO 

filio:ittHJ'i: fti~ t., -r < t::.· tr, l 'o 

(22)/\/ F-t ·;i "*8!mT- (44, 45pin) 

f±~x 1 'Jfi~Jf.11;:::'/;;-:i n'190)-z', ECM ffieffl tr, tL 

.Q C: ~ ti 44, 45pin t;::: 0.01 µ Ffili 0) :::J / -T / -+t (DC -!:? 

·;i I-- ffl) C: 10k Q fiJiO>fftm ( ~ 1 /~~ffl) f fi~ l., T 

< tc.· ~ l 'o 1 f.::, ECM ~;~ f m::B: 9 .Q ~.g. ti 44pin C: 

48pin (GND) o:ir .. i (:: 45pin t 43pin (BIAS) o:ir .. i1;::: 1k 

Q lili 0) tfttli: f ti~ L, T < t::_· tr, l 'a :$1' 1 7 2. ·;i 'J -x 1 'J 

fieffla;Jti~fll~:::i /-T/-+t fi![?lj(;:::}..;h. T < t::.· tr, l 'o 

(23)-tt 1 Fi-. - :-.-~~fflmT- ( 46, 47pin) 

lm 'ii\' ti:/ 3 - I-- l., T fieffl l., T < fc ~ l 'o BN (I\ 7 /:A • 

t ·;i I- '7 - 'J) f ~~9 .Q ~.g. Ii 47pin f OPEN t;::: L,, 

46pin C: 15pin (VLYffilT-) o:ir .. i1:tftttc:::i/-T/-+tT*JI 

Jl.Tt.:: BN ffi~GT< f!_'t',c' 0 

*JJ.i.6'1 n n'.Q BN :lE:nt*~a: -r1:8a t., -rs~ ;1;9 o 

15pin 0.018µ 46pin 

~ 
4.3k 

ii) 1. :)i117JL-,EIH·-H·:; l'l;t, ~ibf'F~mflli)l:t>d:IJ:1'9~C' 

ON tfttt (~/'.ii 7 Hfttt) tJ" 1k0l-:.ll*J~t~lff.ffl~ :11.~ 

.":l::ltlt~c 1 t~L,:1'9a ;f-1~·:; F:g:fil130pFPJl*J~t~ 

lffffl VC < t.: ~ l 'a 
2. :)I" 1 J" Jt.-~:f- .A.1.Jlfi¥r.,i1;1: 40ms PLt < 1 ~ /~.A.1.Ja#rai 

11 100ms PLt C'ffffl l., ( ( t.': ~ l 'a 

3, l§lr.ROOi*fR~;l;:ll~ I: Z HOLD 3U;t ON-HOOK DIAL I A';IJ 

[.,:I' 91:: ;I. 'E 1) /{ ") 717 ·:; /~~)tfJ;/J• s 500 µA f.llll:~~i* 

tJ'i=·, t-l*Jll!ll:i*:ll.:1'9a ;:~t~l'I>. "ll:itfJ~M~a#rain":J!t 

l., ( iJM,'.J-'9 ~;::_I: tJ"A IJ :1'9'1.ll'·ii:lf. l., Z < t~· ~ l'a 

4. -$11177/\1.JYiffi'f (25-39pin) 1:200mVp-pPJ..t~.11 

:A"tJ"~:l!t99 l::~ibf'F9Mtl::ll.tJ"A IJ :1'9a .11 :A"tJ"~:l!t9 

~;\l;\:ll.~A~~.g-1;1:, ~ /j'/~ 470pF (25-32pin, 35-

39pin), 1 OOOpF-0.1 µ F (33, 34pin) I GND Yiffif-l::~r .. i 

1:tl~ ~ :11. ~ ;: I: I tit~ t., :I' 9 a 
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BP5005/BP50M05/BP50M12 
BP51L05/BP51L12 

BPSOOS/BPSOMOS/BPSOM 12 
BP51L05/BP51L12 DC-DC ::J//~-9.:i.=·y" 

DC-DC Converter Units 

BP5005/ BP50M05/ BP50M12/ BP51 L05/ BP51L12 (i, 

PWM:/J:£(.:::J:.Q DC-DC ::J/J\'-:$1.i.::.·;; t--c"9o 

:::i:,...t--o-;i,191Rlt, :A1·;;7/?.*-=f, ~1il*-=f, :::i1;i, 

~9~Tf~~G, Ailin•~ffl:::i:,...~:,...~~hftt~9 

.Q~~T~~G~9oAn•ffftOOWJ:t<, •ffR~~* 

~ l' ;< 1 ;....•)m!t.J' G~'.JE1~ Ld.::•ff H~.Q D-:IJJv.im! <'::: 

Vf:ITT<~T9o 

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. 

·~:& 

1) An•ffftOON!tl 'o 
2) R~~1.J$b'~l '" 
3) ~•1il1:liUi!EIRlt, ili n :::i:,... t-- D -Jv!EIRltb'.9Hi Lt TM 

litiillm ( BP5005/BP50M05/BP50M12)o 

4) 1i~AAt&b'7f~T iii> .Q o 

5) SIP 9pin ~1]\i,~\lff~Tili>.Qo 

•JIB.~ 

FAX, PPC, J\'.J :::i /, '7-7°D~~D-::f.JJv.im! 

• ~rn~-t~:t~/Dimensions (Unit : mm) 

A MARK 

r 

~ "' 00 
(\J 

~ ~ 2 

A B 

BP5005 32.5 14.8 

BP50M05 31.5 14.6 

BP50M12 31. 5 14.6 

BP51 L05 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!jl,rt:J~ii/Electrical Characteristics 

• BP5005 (Unless otherwise noted, V1=15V, lo=0.5A,Ta=25'C) 

Parameter Symbol Min. Typ. Max. Unit 

A.:tJ•I± V1 8 - 30 v 

tl:l:tJ•I± Vo 4.75 5 5.25 v 

tl:l:tJ•mt lo 0.1 - 1 A 

tl:l:tJ•l±~IJJMA.:tJ'il!:I± 1 A Vo1 - 20 50 mV 

tl:l:tJ•l±~IJJMA.:tJ'il!:I± 2 AV02 - 10 40 mV 

tl:l:tJ•l±~IJJMtl:l:tJ'il!:mt 1 AV03 - 5 40 mV 

tl:l:tJ•l±~IJJMtl:l:tJ•mt 2 AV04 - 15 50 mV 

ti:l :1:J IJ ") / Ji.-'il!:f:E uy - 30 70 mVp_p 

'il!::tJi'.~~$ fl 60 75 - % 

:A 1 "J 7 / ·'.iJi!ili.IUli: fsw - 45 - kHz 

· BP50M05 (Unless otherwise noted, V1=15V, lo=0.25A,Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

A.:tJ•I± V1 8 - 30 v 

tl:l:tJ•I± Vo 4.75 5 5.25 v 

tl:l:tJ•mt lo 0.05 - 0.5 A 

tl:l:tJ'ill±~IJJMA.:tJ'il!:I± 1 AV01 - 1 30 mV 

tl:l:tJ•1±~1JJx<tA:tJ'il!:1± 2 AV02 - 1 30 mV 

tl:l :tJ•l±~IJJMtl:l :tJ•mt 1 AV03 - 3 30 mv 

tl:l:tJ'il!:1±~1JJx-ttl:l:tJ111:mi 2 AV04 - 3 30 mV 

tl:l:tJ IJ ")/Ml!:!± uy - 30 70 mVp_R 

11!::1:J1'.~~$ fl 60 75 - % 

:A 1·;;7 / '1Ji!iliJlltt tsw - 45 - kHz 

• BP50M12 (Unless otherwise noted, V1=20V, lo=0.25A,Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

A.:tJ'ill± V1 15 - 30 v 

tl:l:IJ11!:1± Vo 11.2 12 12.8 v 
tl:l:1:J11!:mt lo 0.05 - 0.5 A 

tl:l:1:J11!:1±~1JJMA.:1:J'il!:I± 1 AV01 - 2 30 mV 

tl:l:tJ'il!:l±~IJJMA.:tJ•I± 2 AV02 - 2 30 mV 

tl:l:tJ'il!:l±~lbMtl:l:tJ'il!:mt 1 AV03 - 2 30 mV 

tl:l:tJ•1±~1JJx-ttl:l:tJ'll!:mt 2 AV04 - 0 30 mV 

'ti:l:tJ IJ '/ /JL-'il!:f:E uy - 38 80 mVp_p 

'il!::tJ~~~$ fl 65 85 - % 

:A 1·;;7 / '1Ji!iliJlltt fsw - 45 - kHz 

454 RDNm 

BP5005/BP50M05/BP50M12 
BP51L05/BP51L12 

Conditions 

V1=15V-30V 

V1=8V-15V 

lo=0.5A-1A 

lo=0.1A-0.5A 

ii 

Conditions 

V1=15V-30V 

V1=8V-15V 

lo=0.25A-0.5A 

lo=0.05A-0.25A 

ii 

Conditions 

V1=20V-30V 

V1=15V-20V 

lo=0.25A-0.5A 

lo=0.05A-0.25A 

ii 



• BP51L05 (Unless otherwise noted, V1=15V, lo=50mA,Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

.A:tJ~I± V1 8 - 20 v 
:±l:tJli:I± Vo -5.3 -5 -4.7 v 
:±l:tJ11tmt lo O.Q1 - 0.1 A 

:±l:tJiltl±;{!:IUtJ...:tJtl± 1 AV01 - 3 30 mV 
---- t--- --·---1 ---

:±l:tJ1!t1±;{£1JJMJ...:tJt1± 2 AV02 - 5 30 mV 

:±l:tJtl±;{flbM:±l:tJ11tmt 1 AV03 - 3 30 mV 

:±l:tJtl±;{flbM:±l:tJiltmt 2 AV04 - 0 30 mV 

lfl :fJ I) ·:; / Jf,ilt/£ uy - 13 40 mVp_~ 

ilt:tJ;{ftl911$ TJ 30 50 - % 

A1 ·:;7/'1f,!i]iJlitt fsw - 45 - kHz 

• BP51L12 (Unless otherwise noted, V1=15V, lo=50mA,Ta=25°C) 

Parameter 

J...:tJiltl± 

:±l:tJtl± 

:±l:tJ~mt 

:±l ;IJ'iil± ;{!:IJJM A 1J iii± 

:±l:tJtl±~IJJM:±l:tJ11tmt 

l:f:l:fJ I)·:; /Jf,ilt/£ 

~:tJ;{ftl911$ 

A1 ·:;7/'1f,!i]iJlitt 

• :7' a"/? tl!l.&U'illJ:iEl§l§tl!I 

BP5005/BP50M05/BP50M12 

INPUT 

GND 

Symbol Min. 

V1 8 

Vo -12.8 

lo O.Q1 

AV01 -

AV02 -

uy -

TJ 40 

fsw -

+ 
100µF 

Typ. Max. Unit 

- 20 v 
-12 -11.2 v 

c-- 0.1 A 

20 80 mV 

20 80 mV 

10 80 mVp_~ 

60 - % 

45 - kHz 

Fig.1 

RDNm 

BP5005/BP50M05/BP50M12 
BP51L05/BP51L12 

Conditions 

V1=15V-20V 
------------------

V1=8V-15V 

lo=50mA-100mA 

lo= 1 OmA-50mA 

ii 

Conditions 

V1=8V-20V 

lo=10mA-100mA 

ii 

+ 
1 OOOµF 
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BP5005/BP50M05/BP50M12 
BP51L05/BP51L12 

BP51L05/BP51L12 

456 

INPUT er-----.---' ~----..---oOUTPUT 

+ 
100µF + 1 OOOµF 

GNDcr---_. _____ _.__.___.__...__._ _ _._ ____ _._ __ -oGND 

INPUT 

+ 
100µF 

Fig.2 

BP5005/BP50M05 

18P50M12 

+ 
1000µF 

i:!: Spin~ GND t:!ill9Q1Ji!t [, "t, ~ 7 /VA 5't.l:c~lll~'Qll11;-, 

C-E llU!a-'illl!±t.I: elf Spin t:J.!IQ t, -to:> 4-10 fft~Jlo:>ll!±tflfljJ 

t:§t~[, :1:9 o ;l;f~ Spin tf!ii;~t: GND t!ilii'!c'! :11.t~ t [,"(~, Hy IC 

~llllo:>:t 7 -t? ·y ~•m:J: 1J 'l'!i'fo:>ll:lnlli±fftft~9 QC1.l°t'i!;t:lll~ '* 
9 (fllllJ:.o:>)!;t: (4) ~lift) 0 

Fig.3 
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• ~IJIJ:.0)5:Ul 

(1) ~IHl~JlO)J:~t:f*-::i Z tl:l t.rii:mt Hii.1!9 .Q 1Q,~;1f &> 

ij*9.~1v1~1/~:1J-70)~1HJ~~~•ffl<~~ 

(2) A.t.J~-T- 9 pin (:tJa tJ .Q ~i!i\O).li:J: •J ff~ilt9 iY .QC:, 

~A.~mtffi!ltJO 1..,1\ 17' 1) "J I'' IC O)lilJi~\"'tl:lt.J~l±O)::t 

-1\-'./i- Hi*~ ( f.J:.Q)jj!~(;::f.J:IJ *9 0 ;:nStj:.A. 

t.J~~O).li:J:ij\"'~M-#f.J:ct:~-::iTWf.J:.Q~~--ffl 

~j;;fl!l~+?tii~ I_, l < t= ~ l, '• A t.J'ii:i!i!.li:J: IJ ~El ~iiti C: 
I_, "l, ~A.'ii:mtt::M I_, Z tj: 10ms J.:JJ:, ::t-1\-:,, i - t­

t.:.:M I_, r tj: 100ms J...:.lJ: C't. ~.A.~mftj: 2A (~~iiti) J..:.l 

Tt:fQU Z < tc.· ~ c '• 

(3) tet.J'ii:mtt:X<J-9.Qi:ff:~IQlmi~idi..,"lc'*-tth. ~M 

-~~~fn~&>.Q~~~~i-Xf.J:c~/C~?,i• 

ffl I_, l < t= ~ l, '• 
(4) BP5005/BP50M05/BP50M12t:-:n'"l 5, 6, 7 pin tj: 

ii~::t-//~7':fl!l~1~m1..,-r< tc.·~"'· 1¥~1Qlm, tet.J::J 

/ t-c-JL-t.i:c~f~ffl9.Q~~'j:, T~c0),9J:5t;i:i_,-r< 

t=~"'· 1. 5pin~~gmmf;,x~t:~1_,*9· 

• fl~rr.J!f:\¥ttllb~/Electrical Characteristic Curves 

• BP5005 

1.0 

3 0.8 
-2 .. 
I-
z 0.6 w 
cc 
cc 
::J 
0 
I-

0.4 
::J 
0.. 
I-
::J 0.2 0 

0 25 50 75 100 

AMBIENT TEMPERATURE: Ta ('O) 

BP5005 

BP5005/BPSOM05/BPSOM12 
BP51L05/BP51L12 

Fig.4 

R, R, 

47kn 16.3k!) 

BP50M05 47kll 16.3k!) 

BP50M12 39k!) 4.7kll 

Fig.5 

5 pin '.I - :;\ 'ii:mt tj: Typ.80 µ A, Max.1 mA ~ 9. 5pin t: ffB 

6hii-ttJa9 {>~~. t nt:~ •J £~'ii:1±th1£1t9 .Q e: tet.J 

'ii:EEt>~1t 1_, *9~~5i;i:~"'* 9. * t.:, ~-tt~Mf.f 
tt~~n~~~t:~1Xi~~i_,*90)~, ::J/~/~i 

tl*7;: I_, t.: I), ftcl~ iiJI ~*PU.: IJ I_, f.J: l.' ~? t:)i;i:.!}J'it,' 

* 9. :;\ t- v-~Atj: 20pF J.:.1Tt:}.QJ;t Z ( t..: ~ l. '• 

> 
E 

~ 

"" 

+70 
+60 l,~0.5A 

+50 
+40 
+30 
+20 
+10 

0 ~ 
-10 -..... 
-20 !"'--. 
-30 
-40 
-50 
-60 
-70 

10 20 30 40 

V,. (V) 

+ 10.---.---,---.--~~~----~ 
+601--+-+--+--+-+-+~ 
+501---+--+--+--+-+-+-l--~~~ 
+401---+--+--+--+-+-+-l--+--+--~ 

> !~1---l----+-----l---+---l---+-l---l---I-~ 
.§, + 1g ~t:;;;;J:::t:::+::+=+;;;;;;;;;~~$'.~ 
-:: - 10 1---J;'./"---+---j-.f---I----+---+---+-+___, 
"" -20 r--+---+--+--+---+-+-1---1----+---I 

-301---+--+--+--+-+-+-l--+-+-~ 
-401----1----+---+--+-+-+-l--+--I-~ 
-50r---1----+--+--+---+-+-l---l----+---I 
-601---+--+---+--+-+-+-l--+--I-~ 
- 70 L--1----+----'--+--'--..,J.,...-l--_j__..,L__...J 

0.2 0.4 0.6 0.8 1.0 

lour (A) 

Fig.8 tl:l :1J~J3:;{!:il.J-tl:l :1JtilMi¥tt 
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• BP50M05 

0.5 

g 
..2 

0.4 

I-z w 0.3 a: 
a: 
::::> 
0 
I- 02 ::::> 
Q. 
I-
::::> 
0 

0.1 

0 25 50 75 

AMBIENT TEMPERATURE: Ta ( 'C) 

• BP50M12 

~ 0.31-----1----1--+---l---+-----I 
a: a 
I- 021-----1----1---\-+-+-----I 

~ 

··1 I I ] I I 
0 25 50 75 100 

AMBIENT TEMPERATURE: Ta ('C) 
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• BP51L05 
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• BP51L12 
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BP5401 
(JIJ~IP) 

3 l:li 1.J DC/DC ::J / / '\-1r..:::z. = ·y f.. 
3 Output DC/DC Converter Unit 

BP5401 t:t:, PWM/Htl:J:7a>~l=*i'!*i:$11'7'0) DC/DC ::::i 

//~-:$/Z.-9 0 

3 **1f0) t±:l :1J '§::ff ~, A. :1J ~IHUtl tilt~' t.:: IJ.f), ~1±'.£:1h 

O)* ts t.t3:~1±iml11' <'.>, ~*ifiJ'EO)t±J:1J~I± H~7a> t.::IJ.f) i:re, 
~Z.-9 0 

A.t±J:1J::::i>7'::...--tt, ::::i1'1L-, Hr;;-1-:;;::...-v-.A:$1t.tctl*.I 

~~k, ~#0M&~~O)~~i=~l-:$11'7'Z.-~7a>klJ.I), 

-iz ·;; 1-0)i*!~itnr .. iO)~.ll•, •~~11:, l:::J - ::::i .A Htm~n * 
'to 

• !fi¥:1ij; 

1) 3t±:l:1J (+5V/1A, +12V/1A, -12V/0.1A) 

2)~#0M&~~O)~~i=~l-:$11'7' 

3) t±:l:1J~m1Mi11~·ii1ii~' 

4) ~:~JiiH*~~lml*.I~ 

5) t±J:1J::::i::...- 1-l:::i-MilH·~fFm 

6) PWM ifii]fjjl1J~ 

7) 1MWZ.-~7a> 

• Jf.1:£ 
FAX, /~'./:::J/, '7-7'l:::J, AV~~f.tc 

~im!~lll9'. 

• 9~lf~'1'~1i!l/Dimensions (Unit : mm) 
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• 11~!1\§'tt/Electrical Characteristics (Unless otherwise noted, V1=20V, lo=rated load) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

.A.:tJ~II V1 15 - 30 v 

[Ai±l:tJJ i±l:tJ~II VoA 4.9 5 5.1 v 

i±l:tJ~it IQA - - 1 A 

i±l:tJ 'J ., /Jv~EE VrA - 30 - mVpp 

[B i±l:tJJ i±l:tJ~II Vos 11.8 12 12.2 v 

i±l:tJ~)Jii! las - - 1 A 

i±l:tJ 1J ·y /Jv~EE V,s - 30 - mVpp 

[C i±l :tJ] i±l:tJ~/I Voe -12.2 -12 -11.8 v 

i±l:tJ~int loc - - -0.1 A 

i±l:tJ 1J ., /Jv~EE Vrc - 30 - mVpp 

~:tJ;J£~~$ 'l - 80 - % 3 i±l:tJ:i:~fnf~i¥ 
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SI 

:I: 

* ~ 

J!l :I: 
Pi¥ r .. i 
F:Ei mt ee 

~:tr~5.ffil.Jl 

~ J!l :I: 
~ Ti 

:I: 
SJI [gj fr! 
JI. 1* fr! 

~3 

:I: 

Pi¥ r .. i 

SJI [gj fr! 

1* ~-'Ji :I: 

ttMi~( 10 O)fl:Jl*i§) 
~4 

~1 ~*•& 
11!1.il:O):g'ffji 11!1.il:~c~ 
I- - t- Jv m 

:f-D?'7.L.,. kg 

t.P s 

7'//'l!.7' A 

17" Jv i:· :.,., K 

'E Jv mol 

tJ / ::p 7 cd 

~2 ~ili.!!IJll!fll. 

11!1.il:O):gffl; 11!1.il:~c~ 

7 :; 7' / rad 

"J..7-7".)7'/ sr 

SI 11!1:itC:f~HH9 -?>ll!fll. 

11!1.il:O):g'ffji 11!1.il:~c~ 

73- min 

Pi¥ h 

B d 

fl 
73-
t.P H 

1) "./ t-Jv I, L 

t- / t 

SI li!i:!LC:j#ffl9.Q!ll.f:!L 
~3 

~4 

~::fiO)~fj;~ 

ti-::Jif.H.ll.!ll.i:!L 
~5 

liimm 

-f O)ft!JO) 
if.H.ll.!ll.i:!L 

tt im ;;:n 
oc 

11!1.il:i:* l5 .Qfg~ :g 'ffJi ~c c 
75" 

1018 I '7 -it E 
1015 /'!!, 9 p 

1012 7- 7 T 

109 =¥ ·jj' G 
106 I- jj' M 
103 :f- D k 

102 
" '7 t- h 

10 -T tJ da 
10-1 -T :,, d 
10-2 t / 7- c 
10-3 ~ IJ m 
10-6 71'70 µ 

10-9 -j- ./ n 
10-12 1::· ::i p 
10-15 7I t-.L.,. 
10-18 7' t- a 

ii : ft1ilit>' 0.1-1000O)i11il11B:A.9J::?1:1iill'iiil!~ Ill~ '9. 
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• 
f.ij)Ji:ft 
tJ 
1±.tJ, littJ 
I::jui..:¥-, 1H~. AAfl 
1±•$, I$, !btJ, ~tJ 

~f.i:i. '.ii~-
' iii:it, iit'L~. iii±, tattJ 
M~~-. :\=-i71'f:/9/7. 
(~~)lttit 

(~~O)):::J/$'?9/7. 

fiti:5R 
fiti:5Rlfl!ll, m~~2i 
1/$'?9/7. 

i!JL-:/rJ :7.).wl 

** ~Ji 
t&~tfiE 
Jt:RI ::r-1v=¥--$tlJ., ~llX•• 

**·~· 
• 3:: t.dllfll:O) SI "O):jiJl{jft~ 

• E£1J 

Pa bar 

1 i x10-s 

1X105 1 
9.806 65X104 9.806 65X 10-1 

1.013 25X105 1.013 25 

9.806 65 9.806 65X10-5 

1.333 22x102 1.333 22X 10-3 

!lit'L<T.>~~ !l!i:it~2~ ~** t'L ti [., < 11 'lili.llf.J!I! t'L t: J: .Q 
*.llll:1.i :I: f;:. t11l!!<T.>*JI1L!I! t'L t: J: .Q *JI1L1.i 

A.}(,';.t Hz 1 Hz=1 s 1 

=..i-1-/ N 1 N=1 kg·m/s2 

/'f 7, 'fl}(, Pa 1 Pa=1 N/m2 

:; .i -J(, J 1 J=1 N•m 
'7 ·:; I- w 1 W=1 J/s 
?-Cl/ c 1 C=1 A•s 
;j{J(, I- v 1 V=1 J/C 

7 7""7 "' F 1 F=1 C/V 
~-J,. 0 1 0=1 V/A 
:J-;</7, s 1 S=1 0-1 

rJ I-/(, Wb 1 Wb=1 V•s 

77.7 T 1 T=1 Wb/m2 

A./')- H 1 H=1 Wb/A 
i!J(, :/ rJ :7.Jl:I: f;:. 11Jl ·c t °C=(t+273.15)K 
}(,- ;< / Im 1 lm=1 cd•sr 
JL-?:7. Ix 1 lx=1 lm/m2 

«?1.--1i.. Bq 1 Bq=1 s-1 

?1.--1 Gy 1 Gy=1 J/kg 
:/-"'()(,I- Sv 1 Sv=1 J/kg 

kgf/cm2 atm mmH 20 :I: td;t mmAq mm Hg :I: f;:. 11 Torr 

1.019 72X10-5 9.869 23X10-6 1.019 72X 10-1 7.500 52x10-3 

1.019 72 9.869 23x10-1 1.019 72X104 7.500 62X102 

1 9.678 41 x10-1 1X104 7.355 59X102 

1.033 23 1 1.033 23X104 1.600 oox102 

1x10-4 9.678 41 x10-s 1 7.355 59X10-2 

1.359 51X10-3 1.315 79X 10-3 1.359 51X10 1 

Pa MPa :I: f;:.11 N/mm2 kgf/mm2 kgf/cm2 

464 

1X106 

9.806 65X106 

9.806 65X104 

J 
1 

3.600 OOX 106 

9.806 65 

4.186 05X 103 

1x10-s 

1 

9.806 65 
9.806 65X10- 2 

kW·h 
2.777 78X10 7 

1 
2.724 07X10-6 

1.162 79X10-3 

RDNrn 

1.019 12x10-7 

1,019 72x10-1 

1 
1 x10-2 

kgf·m 
1.019 72X10 1 

3.670 98X 105 

1 

4.268 58X102 

1.019 12x10-s 

1.019 72X10 

1x102 

1 

kcal 
2.388 89X 10 4 

8.600 oox 102 

2.342 ?OX 10-3 

1 



kW kgf·m/s PS kcal/h 
1 1.019 72X102 1.359 62 8.600 oox 102 

9.806 65X 10-3 1 1.333 33X 10-2 8.433 71 
7.355 oox10- 1 7.500 OOX10 1 6.325 29X102 

1.162 79X10-3 1.185 12x10-1 1.580 95X 10-3 1 

• ~••tt(J)!lifrr~a~ 
SI !Ii {its~ V11)fffl ~ Z • • fii 
~l.'$'f:it(J)${it~[!~ 

ft ~ µ µm 1 µ =1 µm 

hD il It Gal m/s2 1Gal=10-2m/ s2 

G m/s2 1 G=9.806 65m/s2 

Ii.I )/k ~ c/s, c Hz 1c/s=1Hz 

191 fi il Tl 191 fi ~ s-1 ;I: t.: l;t 1rpm=1min-1 

rpm min- 1 , r/min, 
rpm< 1 > 

m: • kgf -
} ~1i:l;t[ii]-

~ • - kg 

m: • )Jfl • kgf/s -
} ~1i:l;t[ii]-

ft • )Jfl • kg/s 

.1:1: m: • kgf/m3 -
} ~1ifil;t[ii]-

~ It - kg/m3 

.1:1: "* fl m3/kgf m3/kg ~fi:l;t[ii]-

f.'i m: kgf N 1 kgf=9.806 65N 

1J kgf N 1 kgf=9.806 65N 
dyn N 1dyn=10-5 N 

1J (/) 'E - j. ;.... " kgf·m N•m 1 kgf• m=9.806 65N • m 

I± 1J kgf/cm2 Pa:!: t.: l;tbar<2> 1 kgf/ cm2=9.806 65X 104 Pa 

=0.980 665bar 

at(I-~1±.) Pa 1at=9.806 65X104 Pa 

atm(~I±.) Pa 1atm=1.013 25X105Pa 

mH20,mAq Pa lmH20=9.806 65X103 Pa 
mm Hg Pa 1 mm Hg= 133.322Pa 

Torr Pa 1Torr=133.322Pa 

m 1J kgf/mm2 Pa:!: f.: l;tN/m2 1kgf/mm2=9.806 65X106Pa 

=9.806 65X106 N/m2 

kgf/cm2 Pa* t.: l;tN/m2 1 kgf/ cm2=9.806 65X 104Pa 

=9.806 65X104N/m2 

~· 1i 1~ ~ kgf/m2 Pa*f.:l;tN/m2 1 kgf/m2=9.806 65Pa=9.806 65N/m2 

1kgf/cm2=9.806 65X104N/m2 

ii(1) ISO lllf:1!-(/)fo/JO~l!llfsl!!lll;::l;tfsl!Jll l,f.n'o 
(2) M~~l!lllllE:fJ'" bar~ !ll~,-n,{>~!ff(l)Jlft.BJ:V'1i\1tl;::att{>:;l;:~EEl;::Jll~'< ~J:~'o 
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• ~*.lj!fil0).lj!f3'l.g[!-% 

I * Jv =¥ - . 
1± * kgf·m 

erg 

1± * * . j}J tJ kgf·m/s 

PS 

1ti • 1ifi 
~ -\1 Jv c:· - 1ti • 1ifi kgf•m/cm2 

7' 1 '] ") "1ti¥1ifi kgf·m/cm2 

;JO Ji p 

j}J ;JO Ji St 

AA tJ ~ :s Ji •K T' /Jiil 

:s Ji rai ~ deg /Jiil 

AA • cal 

AA ~ :fl: ca11·c 

l:I:: AA l:I:: AA ~ • cal/(kgf·°C) 

I / " 0 c:· - cal/°K 

l:I:: I / " 0 I::" - cal/( kgf·°K) 

i*JllBI ;j:Jt-:\'-(I;,. ?l Jt- t'-) cal 

!tf*Jl)BI ;?-Jv:\'-(!tD 51 !Id::'-) cal/kgf 

AA mt cal/h 

AA mt w Ji cal/(h·m2) 

AA 1i ~ * cal/(h·m·°C) 

AA fii; ~ 1~ ~ cal/(h·m2·°C) 

m !ff. 0) ~i ~ Oe 

m * Mx 

m * m Ji Gs, G 

"lb. M At; 
l!t;, :\l ~ * Ci 

~:II ;j:Jv:\'-?J-~·PhtJIX**J: rad< 4 l 

~ M ~ ::fl: RC4l 

1-* :fl: ~ • rem 

(3) rK1 (l)f"\;•JI: r·c1 ~m,,-n,J:''o 

(4) Mj~(l)r.i, Sllll:flll:illlllL,cJ:''llitfto 

466 

SI .!1!13'l.s J: Lf1}f.lf.l Vt 
~ :lJ 1l J: ~ '.!1!13'f.O).lj!filg[!-% 

J 1 kgf• m=9.806 65J 

J 1erg=10-7J 

w 1kgf·m/s=9.806 65W 

w 1 PS=0.735 5kW 

J/m2 1 kgf• m/ cm2=9.806 65X 104J/m2 

J/m2 1 kgf•m/cm2=9.806 65X104J/m2 

Pa·s 1P=0.1Pa·s 

m2/s 1St=10-4m2/s 

K 1°K=1K 
K(3). 1deg=1K 

J 1cal=4.186 05J 
J/K(3l 1cal/°C=4.186 05J/K 

J/(kg•K)<3l 1cal/(kgf-°C)=4.186 05J/(kg•K) 

J/K 1 cal/°K=4.186 05J/K 

J/(kg•K) 1cal/(kgf·"K)=4.186 05J/(kg·K) 

J 1cal=4.186 05J 

J/kg 1 cal/kgf=4.186 05J/kg 

w 1kcal/h=1.162 79W 

W/m2 1kcal/(h·m2)=1.162 79W/m2 

W/(m•K)<3l 1 kcal/(h·m·°C)=1.162 79W/(m·K) 
W/(m2·K)<3 l 1kcal/(h·m2·°C)=1.162 79W/(m2·K) 

A/m 10e=103/(4 TI )A/m 

Wb 1Mx=10-8Wb 

T 1Gs=10-4T 

Bq 1Ci=3.7X1010Bq 

Gy 1rad=1 o-2Gy 

C/kg 1R=2.58X 1 o-4C/kg 

Sv 1rem=1 o-2sv 
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EXAR CORPORATION 
2222, Qume 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. USA 
TEL:(408)433-2225 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) 

3034, Owen Drive, Jackson Business Park, Antioch, TN 37013, U.S.A. 
TEL:(615)641 2020 FAX.(615)641-2022 

XETEL CORPORATION 
8100, Cameron Road, Suite 150, Austin, TX 78753, U.S.A. 
TEL:(512)834-2266 FAX:(512)834-9250 

ROHM INDUSTRIA ELETRONICA LTDA. 
Rua Alessandro Volta, 111-Brooklin-SP, Brazil 
TEL:240-9211 TLX:1157806 FAX:241-3382 

ROHM AMAZONIA ELETRONICA LTDA. 
Estrada da Cidade Nova, 100-Manaus-AM, Brazil 
TEL:(092)651-2286 FAX:(092)651-2213 

ROHM ELECTRONICS GMBH 
MOhlenstrasse 70, 4052, Korschenbroich 1, Federal Republic of Germany 
TEL:(02161)61010 TLX:852-330 FAX:(02161)642102 

ROHM ELECTRONICS <U. K.> LIMITED 
15, Peverel Drive Granby, Milton Keynes, MK1 1NN, United Kingdom 
TEL:(0908)271-311 TLX:826-049 FAX:(0908)270-380 

ROHM KOREA CORPORATION 
371-11, Karibong-Dong, Guro-ku, Seoul, Korea 
TEL:855-7101-6 TLX:23205 FAX:864-9343 

ROHM-WAKO <MALAYSIA> SON. BHD. 
Lot 58, Jalan 26/6, Hicom Industrial Esta1e, 
40000 Shah Alam, Selangor, Darul Ehsan, Malaysia 
TEL:(03)5111313 FAX:(03)5111118 

ROHM-WAKO <KELANTAN> SON. BHD. 
Lot 1320, Kaw Perindustrian, Pengalan Chepa II, Padang Tembak, 
16100 Kota Bharu, Kelantan, Malaysia 
TEL:(09)735500 FAX:(09)735540 

ROHM APOLLO ELECTRONICS <THAILAND> CO., LTD. 
102, Navanakorn Industrial Estate, Moo 20, Tambol Klong-Nung, 
Amphur Klong-Luang, Patumthani 12120, Thailand 
TEL'.(02)529-0777-82 FAX:(02)529-0775-6 

ROHM ELECTRONICS PHILIPPINES, INC. 
People's Technology Complex, Carmona, Cavite, Philippines 
TEL:(90)201-4187 FAX:(90)201-4190 

ROHM ELECTRONICS <H.K.> CO., LTD. 
Room 125-6, Tower 1, Silvercord, 30, Canton Road, Tsimshatsui, 
Kowloon, Hong Kong 
TEL:3756262 TLX:37503 FAX:3758971 

ROHM ELECTRONICS CO., <SINGAPORE> PTE. LTD. 
140, Paya Lebar Road, #06-10/11, A-Z Building, Singapore, 1440 
TEL:745-9326 TLX:26648 FAX:747-0463 

ROHM ELECTRONICS INTERNATIONAL PTE. LTD. 
750E, Chai Chee Road, #08-01/02, Chai Chee Industrial Park, Singapore, 1646 
TEL:444-3488 TLX:20666 FAX'.444-4988 

ROHM ELECTRONICS TAIWAN CO., LTD. 
10F-3, Ever Spring Building, 147, Sec 2, Chien-Kuo North Road, Taipei, Taiwan. R.O.C. 
TEL:(02)500-6956 FAX:(02)503-2869 
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