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All values shown in this catalogue are subject to change for
product improvement.

The information, diagrams and all other data included
herein are believed to be correct and reliable. However, no
responsibility is assumed by Mitsubishi Electric Corporation
for their use, nor for any infringements of patents or other
rights belonging to third parties which may result from
their use.
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MITSUBISHI SOUND PROCESSOR ICs

APPLICATION EXAMPLES

KARAOKE SOUND PROCESSORS

® These integrated circuits process iternal signals digitally.
in performance and versatility to

They are superior
conventional analog processors.

® A great variety of products are available, including one
with video search function and another with a built-in
micro-phone amplifier. A suitable one can be selected

according to the specifications of

the system.

KARAOKE PLAYER BLOCK DIAGRAM

® The most advanced technologies are used to produce
these ICs, such as fine processing. A mass storage

memory and microcomputer unit are built-in, and digital

“system-on-chip.”

processors and analog processors are installed in mixture.
These ICs are a step toward the development of the

Leh
SP

Rch
SP

BASS
SP

% New product

TAPE M65835FP**
== SOURCE | | . :
SELECTOR| i _M50196-001P ;
co : ‘ P
o : - ! !
) ‘[ vocaL 11| oiemaL | :
O\O 1 e KEY i
' CcuT ; ! '
° ; | | coNTROLLER || | | —ONE/VOL
N o | 2ionr x 3p | bt | DiemaL
! M5218AL x 3p | P N .
= : ° : é} souno [0 P
i i -[MEmoORY| ! i Fi ! |CONTROLLER
VTR : i I
; . Megeop Pl M62405FP * p.
' Pl M62411FP
P M62417SP*
Pl M62420FP **
r - ‘ M51132LFP | | |
: o P [ micy |
' L DIGITAL ' Vo
D = ECHO/REVERVE [ |, ECHO P EXTRA BASS
MIC | ' i [ VOLUME . SYNTHES 1 ZER
i OP AMP ! : i
| Ms218AL | !  MB6S5830AP,AFP  ____| ] N i M51134P FP
"""""""" ;‘ T Messst P,FP H H 2
Me58398P.FP* | | | Mese4ap,FP P MCU
M65845FP : E 5 M65844P * ; E i
L ° . M37470
Lo .l M37471

KARAOKE SOUND PROCESSOR LIST

© Stereo or two channels

% New product

%% Under development

%% Under development

Echo Key control Around function c l
T ontrol
Type name Delay RAM | Yeristion | RAM surr- | Mic Mic | Echo | Vocal | Bass | Line !32 Vce | lec | Outline
tme | % | @M LRy @M || |*C ut | boost fainingsalec-|  SYSteM
M65830P,FP | 131ms | 3kHz | 16K - - Sine 5v |16ma| 244/
serial 24P2W
M65830AP, 2 bit 24P4/
131 kH 16K - -
AFP 31ms 3kHz 6 parallel 5V |16mA 24P2H-A
3-tine 24p4/
5831P,FP | 197 TKH 48K - - rial, or v
Mess31P, " : e R e R
M65832SP | 139ms | 3kHz 18K - - © | ® | O |4 vit paratel| 5V |40mA| 48P4B
M65839SP, B B 3-line 36P4E/
Foe 131ms | 3kHz | 16K e|lele|o ) o | OV {4OAl a6pop
-4~1+3 Built-in
M65835FP** | 139ms | 3kHz 18K 32K O|0|®|®|®| O |control 5V |65mA| 100P6S-A
-20~+20 MCU
M65840SP, -20~+20 3-line 28P4B/
- - - K
FP* stops | 02 © serial SV |30mA! 2gpo4-
B _ B 24p4/
M65843P,FP | 125ms | 2kHz 10K 5V {13mA 24P2H-A
M65844P* 150ms | 1kHz 4K - - - 5V |30mA| 14P4
M65845FP** | 150ms | 1kHz 4K — - ©|® © ® - 5V |40mA| 36P2R
3-li
M65846FP** | 131ms | 3kHz 16K - - ® o) ® wrial, or 5V |40mA| 32pP2¥-A
3bit parallel
AMITSUBlSHI
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MITSUBISHI SOUND PROCESSOR ICs

APPLICATION EXAMPLES

SURROUND PROCESSOR
® A wide choice of products are available, such as Dolby @ The Dolby prologic surround system can be formed with
prologic surround processoes, surround processors and only two chips: a decoder and digital delay circuit.

reverve sound processors. A suitable one can be selected @ The digital delay circuit and digital reverve circuit for the
according to the application. surround system have all necessary functions built-in : an
(televisions, audio-visual system amplifier, etc.) input/ output low-pass filter, analog-digital/ digital-analog
converter, and memory.

DIGITAL SURROUND/ECHO SOUND CONTROLLING COMBINATION LARGE-SCALE INTEGRATED CIRCUIT BLOCK
DIAGRAM (ANALOG 2ch INPUT = ANALOG 2ch OUTPUT)

MB5846FP **
Leh IN o
L_R/LeR — MIX Ho Leh OUT
——0 L‘—-‘:
DIGITAL DELAY +
—o DELAY/ECHO || VOLUME p L)
Reh IN o MIX H-o Reh OUT
,‘ MIC %% Under development
VOLUME
MiC A0
SURROUND PROCESSOR BLOCK DIAGRAM (ANALOG 2ch INPUT = ANALOG 4ch OUTPUT)
Buffer :
Leh IN
. M65830P/M65841SP b_i>——o Leh OUT
MODE SWITCH
A B DIGITAL 4{>—° Skeh OUT
E‘ DELAY '
—F TR SReh QUT
M51132L,FP EFFECT  t-oooo-d  EFFECT SWITCH
Buffer VOLUME
b2 R
Reh IN ch OUT
*1 MODE SWITCH: A [L-R] STEREO INPUT
MODE SWITCH : T [L + R} MONAURAL INPUT
*2 EFFECT SWITCH: ON  NO SURROUND OUTPUT. (2 SPEAKERS)
OFF SURROUND QUTPUT. (4 SPEAKERS)
DOLBY PROLOGIC SYSTEM BLOCK DIAGRAM SUPER
SUPER BASS —E_ﬂ] BASS
[ | SOUND ENHANCER SOUND
R+ L M51134P,FP SPEAKER
® © INPUT SELECTOR N e — .
(ANALOG SW) | o
INPUT . L. P.FILTER i E []]FRONT
M62405FP / M62420SP** x 2 '
Ro SEECTOR Me9032P D}GITAL/SOUND CONTROLLER & — beh
VIDEO 1{{70—-~— ° O =] Ren
o—— % DOLBY ® Tone Vol ®
o= PROLOGIC BALANCE CENTER
DECODER [—O—{pi6iTAL soud conTroLLERI—(O) © Coh
Ro——
VIDEO 3{bc»~—- 20‘\" R —B® ?Tone d o1 [®
pa—
o l [ REAR
M52470AP DIGITAL L:;> -—4: rc BUS | me2409FP SURROUND
% New product Ms2471P DELAY SERIAL DATA CONTROL 1] Sch
%% Under development Mes830P 3

SORROUND PROCESSOR PRODUCT LIST

%% Under development

Type name Function Features Outline
. L Builtin 8K bit SRAM
M50198P,FP | Single chip digital delay Delay time 5 msec, one step 5~40msec, 80 u sec 24P4/24P2W-A
. . - Built-in 16K bit SRAM
M65830P,FP | Single chip digital delay Delay time 0.5msec, one step 0.5~32msec 24P4/24P2W-A
- Builtin 40K bit SRAM, 163.8 msec max, High-performance version of
M65841SP Digital reverve MB50194AP. Reverve : delay time is output to 5 lines. 40P4B
R Input automatic balance, modified dolby B function and noise reduction function are built-in. Dolby .
M69032P Dolby prologic decoder prologic surround system can be formed with two chips when this IC is combined with digital 56pin SDIP
delay_circuit MB5830P
xx | Single chip surround Builtin 18K bit SRAM, digital delay, delay volume, and line mixing amplifier 3
M65846FP Processor Four modes (disco, hall, live and echo) are available. 32P2W-A
MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs
APPLICATION EXAMPLES

SOUND CONTROLLERS
SOUND CONTROLLER BLOCK DIAGRAM (FOR HOME AUDIO SYSTEMS AND PORTABLE AUDIO SYSTEMS)
1= ~MB2422F Pk - oo '
! - ME2417SPA - - oo 4
ir-M62413FP*-| r---- M62423FPX- -~ ----— M62408FP - --------- :
' R M62402GP-------- 2
BT SURROUND& | GRAPHIC |  MASTER !
D SELECTOR i vocaLcur  ; EQUALIZER i vOLWE
| | T e
| || Me2418FP || {1 1| PONER AVPLIFIER
Z | | <> 3

TAPE DECK
BLOCK

S S

A

MULTI BAND  LIZZZZZTPEIITM

i TONE DIVIDER
. M51137FP

* New product
*% Under development USSR SO U ISP !‘.‘.2..-1?."_ _________

SOUND CONTROLLER LIST

Vcc : 2 SUPPLY TYPE FOR HOME AUDIO SYSTEMS  New product %% Under development

Type Supply voltage | |cc Master Tone control Optional Moutpur [Distortion| S/N ratio | Micro- Outli
ype name  Fyev) [vop(Y) | (mA) volume | (bass/treble,G-EQ) |  functions oltege | (9 @B) | {mertace utline
« 7-Band min 90dB
+ .
Me24026P | +7 | 5 | 60 | ‘o' OAC | grahic Sass boost | 35 | 0005 [Vo=1Vrms| 3line | 100PESA
(8bit DAC) | equalizer + Mute No=30 4V
« Bass boost .
+ 5-Band min 96dB
R — ladd N . .
M62408FP +7 5 o | 2 | graphic [ Surround 30 | 0005 |Vo=1Vrms| 3line |100P6S-A
Z6ro-eross | equalizer « Mute No=15uV
) « Bass boost min 94dB
M62417SP* | =7 5 22 - B - Surround - i
+ + Bass, treble |, Vocal cut 3.0 0.02 | Vo=1Vrms| 3-line |32P4B
( Mo No =201V
« B b .
| pass, mid |- St min 94d
M62422FP** | +7 5 25 - treble ::I/V?::halkzut 30 0.005 |Vo=1Vrms| 2line [42P2R-A
control gdapter No=20uVv
+ Bass boost f
. Bass, mid . min 94dB
M62423FP* | +7 | 5 22 - o ™| e, 30 | 002 |Vo=1Vims| 3iine |42P2RA
recle - Mute No=20uV
Vee: 1 SUPPLY TYPE FOR PORTABLE AUDIO SYSTEMS
T Supply voltage lcc Master Tone controlle Optional Mtpor. [Pistortion| S/N ratio cg;cr:;' Outli
ype name vee(V) | vop(y) | (mA) volume (bass/treble, 6+EQ) functions ‘?\‘;'r':gs ® (dB) inte:)ruface vtine
Internal min 100dB
VCA + DA
M51137FP 9 power 38 (BE't N DAg) + 3-band - Extra bass 25 0.002 | Vo=1Vrms| 3-ine |42P2R-A
supply ' No=10uV
Internal min 100dB
M62411FP 9 |power | 38 (\gg,’?:é’:g) - 3band “Extra bass | 25 | 0002 |Vo=1Vrms| 3dine |42P2RA
supply ' No=10uV
. 3band min 94.9d8
M62412P* 10.7 - 15 - ¢t - 25 0.002 -| VOo=1Vrms - 16P4
preset type No=18uV
Internal VCA + DAC - Output port min 100dB .
M62413FP 9 power 45 (8bit + DAQ) | 3-band « Input selector| 2.5 0.002 | Vo=1Vrms| 3-ine |B4PEN-A
supply it - Extra bass No=10uV
Internal min 100.9dB
VCA + DA
M62414SP 9 power 17 (7g't + DAg) - « Output port 20 0.001 | Vo=1Vrms| 2line |20P4B
supply ! No=9uV
3band min 106.9d8
M62415FP** 9 - 29 - + « LED driver 25 0.005 | Vo=1Vrms - 24P4D
preset type No=4.5,V
min 101.9dB
M62416FP** 7 vee/2 15 - - 3-band - 25 0.005 |Vo=1Vrms| 3line |24P2Q-A
No=8uV

MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

APPLICATION EXAMPLES

SOUND CONTROLLERS

SOUND CONTROLLER BLOCK DIAGRAM (FOR CAR AUDIO SYSTEMS)

RF TUNER

BLOCK

CD PLAYER

BLOCK

TAPE DECK

FADER

VOLUME POYER AMPLIFIER

o

NPT ! M62406FP(3BAND TONE) M62419FP**(2BAND TONE) _

SELECTOR ™™ Ms1139FP )
! MASTER

R i VOLUME
: LOUDNESSS ~ TONE CONTROL

-0 ]

D

—o : l i

N

BLOCK

i8

%% Under development

Vcc: 1 POWER SUPPLY TYPE FOR CAR AUDIO SYSTEMS

%% Under development
Supply voltage | Icc Master Tone control Optional Mexima™ |pistortion| S/N ratio | Micro- )
Tyee name 1 V) [Voo(v) | (mA) | volume | Gass/treble,-e0) | functions | wgiess | oo (@B) | iartane| OVt
R-1I « Bass, mi . F. min 88dB
M51139FP | 8 5 | 15 adder | + Bass, mid ader 1.8 | 0005 |Vo=1Vrms| 3fine |60PEB
+ zero-cross | treble - Loudness _
No=40uV
_ . : ; min 96dB
M62406FP 8 5 3g | Rledder |- Bass, mid Fader 13 | 001 [Vo=1Vrms| 3ine |B4PBN-A
+ zero-cross | treble + Loudness _
No=15uV
R — ladder min 96dB
M62409FP 8 5 10 N - + Loudness 22 0.003 | Vo=1Vrms| 3-line |32P2U-B
2€ro-Cross NO=15uV
min 96dB
M62419FP** 8 5 35 R — ladder - Bass, treble |+ Fader 2.2 0.003 | Vo=1Vrms| 2-line |42P2R-A
No=15uV
SOUND CONTROLLER BLOCK DIAGRAM (FOR TVs)
VSLF
S5 NPUT SELECTOR DIGITAL SOUND CONTROLLER
ANALOG SW M62405P*
¢ T~ ) POWER AMPLIFIER
Se?ector TONE CONTROL PSEUDO
R o— BASS/TREBLE ~ SURROUND  VOL/BAL Leh
VIDEO 1 \170———4 o LO- ] SPEAKER
© o O'T > >t
¥ oo /% % -Av_ %
L . J_J N - —-® w l. Reh
VIDEO 3 {Ffo—c & ot @ EXTRA BASS — SPEAKER
o ®
M52470AP
12CBUS F BASS
M52471P — I WOOFER

* New product

I
SDA SCL

Vcc : 1 POWER SUPPLY TYPE FOR TVs

% New product

{T12%CBUS LINE

%% Under development

Supply voltage | cc Master Tone control Optional Meximum |istortion| S/N ratio | Micro- )
Type name vee(V) | voo(v) | (mA) volume (bass/treble, G+EQ) functions Yoage ®) (dB) ;cnotmepruftaecre Outline
i min 90dB B
M62405P* 9 5 25 | R-ladder |- Bass, treble g"’ss Boost |47 | 002 |Vo=1Vims éc 52P4B
+ Surround NO=30uV us
min 90dB 2
|
M62420SP**| 9 5 20 R —ladder |- Bass, treble 1.7 0.02 |Vo=1Vrms BC 20P4B
No=30uV us
MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs
APPLICATION EXAMPLES

ELECTRONIC VOLUME, GRAPHIC EQUALIZER

F " Feat Supply voltage| Circuit current Outli
Type name unction eatures VoooW) | lootmA) utline
L trol « Log1 linear control can be selected
M5206P dmelarvgzn ro « Controls right output and left output independently +15 4.3 14P4
ua « High voltage resistance (VCC=* 18V)
M5207L01/ Linear control - Linear control (Lo 43 10P5
M5207L05 Dual VCA - Controls left output and right output independently |+ 15(L05) ’
Lo oltage « Operates at low voltages 8P5
M5222L,P,FP d v~|/ \\;C Ag + Amplifies logarithmically according to control voltage 3 36 8P4
ua + Controls right output and left output at the same time 8P2S-A
Logarithmic control | - Adjusts bias current with external resistance .
Ms241L dual VCA « Controls right output and left output independently +15 38 10PS
Electronic volume + Has a built-in microphone amplifier
M5282FP with microphone - Operaters at low voltages 5 8.7 10P2-C
amplifier + Voltage input, voltage output
Dual VCA « Low noise VNO = 4uVrms
M5283P for high-fidelity - Low distortion THD = 0.004 % +15 30 16P4
systems « Controls right output and left output independently
M5226P,FP 5-element graphic + 5 resonant elements + buffer amplifier 9 5.2 16P4
equalizer 16P2S-A
M5227P,FP 5'e'e'T‘e”‘ graphic -5 resonant elements + buffer amplifier +15 8.0 16P4
equalizer 16P2S-A
T-element graphic o 20P4
. . + * .
M5229P,FP equalizer 7 resonant elements + buffer amplifier 15 11.0 20P2N-A
3-element dual " 20P4
P ) : . + X ~ X
M5243P,FP graphic equalizer (3 resonant elements + buffer amplifier) X 2ch | 6~12 9.0 20P2N-A
Ms289P FP 7~element graphic -7 resonant elements + buffer amplifier 15 18 20P4
equalizer + Low noise 20P2N-A
Subh 4 + The output level can be set according to the input 20
ub-harmonizer for level 4
M51134P,FP extra bass control + Using envelope detection circuit 12 12 20P2N-A
- Has a built-in VCA circuit
Automatic _power - High input signal detecting sensitivity : 3mVrmg 16P4
M62403P,FP i;“,‘,ﬁf& with equalizer | Has a builtin LED drive circuit 6 7 16P2N-A
Analog switch with | + Used to switch among three modes 20P4
M62404P,FP built-in amplifier + Low-noise, low-distortion 12 127 20P2N-A
Dual - Low-noise, low-distortion 14P5A
Ms1132L,FP VCA - balance - Maximum input voltage : 3.4Vrms 12 101 16p2nA
Ms1523AL Dual VCA * Lowmnaise, low-distortion . 12 12 | 14P5A
- Excellent temperature characteristics

MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

APPLICATION EXAMPLES

CD PLAYER LSI

KIT

CD PLAYER BLOCK DIAGRAM

M65820FP,AFP* M65822AFP**
co : (64K DRAM) !
[ ] M82474FP" ; ;
M51599FP ! :
M51567P ; RAM ;
MS51595FP : ;
M51598FP H 1
M51566P  MS51593FP : ;
MO OPTICAL PICK-UP E DoaL L oa || ourpur FOL
PICK-UP PRE AMP ' ' AMPLIFIER R
! Processor ' _‘O
i i M51591FP
1 M50427FP ' M5285FP
MOTOR LMS0423FP | - M62471FP*
DRIVER M51590FP
PICK-UP M51565P
SERVO M51568FP
0.
MS1594AFP Ms204P
M52130FP*
M52131FP* MCU
M51564P
M3819X
M3817X, M3818X
M3811X
% New product %% Under development
CD-ROM PLAYER SYSTEM BLOCK DIAGRAM
E CD-DA SIGNAL PROCESSOR _‘_(:VD_'J__S_Ig_N’_A‘_L‘__ERQQ?_S?OB ______
i CD-ROM XA SIGNAL PROCESSOR :
M65820FP,AFP* ! :
M85822AFP** | | CD-ROM SIGNAL PROCESSOR !
OPTICAL SRAM ; RAM ;
E(NPJ PICK-UP [ | T |
| | —H |
MOTOR DIGITAL ! ADPCM '
DRIVER SIGNAL ' CD ROM | (of (ADPCM L1 DF
PROCESSOR ' DECORDER ' +
— : : DAC
P———— :::::::::::::1::&::1::::::;"5 g L[ wPec :
o o AUDIO '
o PICK-UP v HOST : _
H PICK-UP SERVO ! f ! I/F N VIDEO SIGNAL
i | ere AP (ANALOG) | i} — T vioes [ PROCESSOR
5 M62472FP** b L____t:::::::::::::::::::::;::::t‘ HOST
| [ — '
5 AUTO TUNING I N [ SCS! CONTROLLER | : COMPUTER
T Me2473FP Me2aTsEP* Yy Voo
SYSTEM CONTROL MICROCOMPUTER
* New product %% Under development

& MITSUBISHI
ELECTRIC



MITSUBISHI SOUND PROCESSOR ICs
APPLICATION EXAMPLES

DIGITAL SIGNAL PROCESSORS FOR CD PLAYERS (DIGITAL SIGNAL PROCESSING LSis)

T Built-in functions Vce lcc outli
ype name Memory | EFM-PLL | CLV servo |Digital filter [Digital output Q register|Jitter margin|Pick up servo ) (mA) uthine
External 2FS/4FS N
MS0423FP | oo "o lwnadjusted)] O |27th/soth | © o +8 x 5 |18 |80P6B
External 2FS
MS0427FP | o opaM |(wnadjusted)|  © 27th x x *8 x 5 | 15 |72P6B
Built-in 2FS/4FS _
MES820FP | s ooaM wnagjusted)| O |27th/B9th| O O £8 X 5 | 18 [80P6N-A
Built-in @] 2FS/4FS _
ME5820AFP* | ) com [wnsdjuste)] O | 27th/59th| O o £8 x 5 | 16 |80P6N-A
Built-in 4FS
M65822AFP™™ | oy Sa |wunadjusted)] O 95th O O £8 X 5 | 40 |42P2R-A
PICKUP PREAMPLIFIERS FOR CD PLAYERS
T Built-in functions Vce lcc outl
ype name PD | IV Amp. |HF Amp.]| FE Amp. | TE Amp. [APC circuit] HF OK | MR ) | (mA) [MEIne
M51566P o o x x x x x x | T30 35 hocae
+5/ | 18/
M51567P X @) @) O e) X o) @) +5| +18 24P20—A‘
+5/ | 6/
M51593FP X O O @] O O X X +5| <12 20P2E-A
M51595FP x O @] @] @] O O O +5 17  |24P20-A
M51598FP x O O O O X o O +5 17 [24P20-A
M51599FP X O @] O O X @] O +5 | £19 |24P20-A
M62474FP* x O @] O @) X O O +5 17 |24P2Q
OPTICAL PICKUP SERVO CONTROLS FOR CD PLAYERS
T Built-in functions Vee lcc outli
ype name FE Amp.|FSR/FS/TE/TS/SS circuit T. HLD | SHOCK |RESET circuit | APC circuit |HFOK circuit|MR circuit| (V) (mA) uttine
M51564P X @] @] O x X X X +§{=, }31«{2 36P2R-A
O +5/ 13/ B
M51594AFP O (@) X X O (SW only) X X L5 :-‘42 A2P2R-A
+5/ 177/
M52130FP* x O O O X X ©) @] +5| 17 |42P2R-A
@) +5/ 13/
M52131FP* @] @] X X O O X 5| 4 42P2R-A
M62472FP** O O x X ®) @) O O +5 28 |42P2R
OUTPUT AMPLIFIERS FOR CD PLAYERS
Built-in functions Vee lec
Type name LPF Deglicher |De-emphasis| Mute |Headphone| Buffer Reference Outline
et mpha VIUte none I ) | (mA)
amp circuit circuit circuit amplifier /| amplifier |voltage output
M51565P (@] O O O O x X +5 43 | 32P4B
M51568FP @] X @] @] O X @] 5 6.3 |24P20-A
M51590FP O X X X X O O 9 5.1 |[20P2N-A
M51591FP @) X O O X X O 9 5.1 |28P2H-A
M62471FP* @] X X O O X O 3 10 |24P20-A
M5204P X x X @) O O X +5 | +11 |20P4B
M5285FP X x X O X O x +5 | =11 [16P2S-A
% : New product %% : Under development
MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

APPLICATION EXAMPLES

DIGITAL AUDIO INTERFACE

SYSTEM BLOCK DIAGRAM
\/\ BS TUNER
DECODER AND
INTERNAL SIGNAL
PROCESSOR DAC BUILT-IN AMPLIFIER rﬂ
BS ANTENNA Me5880FP** AUDIO SSION s ™ o0 ' :
etc. INTERFACE INTERFACE LR CLOCK | JITTER H
T BT cLock T ELIMINATION
MS1S81FP ™ T CIRCUIT |1
I (st LINE PLL) | Mese11FP |
i d i
TTCRUP AND CD, LD or MD PLAYER M51581FP (2nd LINE PLL)
M65810FP
INTERNAL SIGNAL LR CLOCK
PROCESSOR BIT CLOCK
DISK MEDIA M50423FP DATA
(CD, LD and MD) M50427FP T
M85820FP AUDIO SSioN DA BLOCK
Mes822AFP* | INTERFACE
etc.
MS1S81FP Sl POWER AMPLIFIER |
ING
DAT/DCC PLAYER SPEAKER
o o] —{EEL" o0
TRANSMI SS10N

DAT, DCC AUDIO
INTERFACE

M51581FP L1

RECE [V
it
%% Under development
DIGITAL AUDIO INTERFACE LIST
T Functions Standard electric characteristics outl
YPe name Function name PLL  |Mute function Other Vee(V) lcc(V) utine
- . + Optical coaxial input
Dtgltfal audio c | - Can be controlled with
interface xternal . microcomputer .
M51581FP transmission and vCO Provided S format can be used 5 16 44P6W-B
reception - U-bit/ C-bit interface
provided
+Optical coaxial input
+Can be controlled with
. . microcomputer )
M65810FP Digital audio Builtin | Provided | -U-bit/V-bit/C-bit interface 5 20 | 36P2R-A
interface reception provided
‘Word clock signal output is
possible
+ Master clock frequency can be
Jitter absorber for selected from between 384.256fs
- A External ) « Able to output master clock
M65811FP digital audio VCXO Provided signals of 128fs,64fs and 2fs 5 6 28P2U-A
systems (word clock) and of 1fs (LR
clock)
MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

APPLICATION EXAMPLES

BS/CS TUNER LSI KIT

BS/CS TUNER SISTEM BLOCK DIAGRAM

M52049SP,FP

AGC VIDEO
— AMP SIGNAL f———>
BPF IF DETECTION PROCESSING
M50590AFP
M56790FP M65880FP**
i |
: S?Eﬁfm PCM D.F.
PRESCALER | | B.P.F 1 DEMODULAT 10N DECORDER DAC
| PLL SISTEM CONTROL
- MICROCOMPUTER

E M56768SP,FP
; M56769SP,FP
; M56770SP,FP

IC FOR BS/CS TUNER

M38000 SERIES
M377o0 SERIES

VIDEO

AUDIO L

AUDIO R

DIGITAL
ouT

%% Under development

Type name Function Features Outline
M56790FP BS/CS - Requires far fewer external components, compared with conventional ones 24P2Q-A
QPSK' decoder - Clock signal generation circuit is built-in for PCM decoder
The frequency can be selected from between 36.864MHz and 18.432MHz
« Builtin LPF for COSTASLOOP
« Built-in AGC amplifier
« Unadjusted
- Single 5V power supply
M50590AFP BS + Main clock frequency can be selected from between 36.864MHz|  72pg.B
PCM decoder and 12.288MHz )
- Clock frequency output for digital filter : 768fs~128fs
+ Builtin 4K bit SRAM
- Built-in clock signal regeneration PLL
+ Forced muting can be turned on by using control codes
- Built-in output signal selection circuit
*x » Small package (44pins) .
M65880FP gg(/lciecoder + Main clock frequency can be selected from between 36.864MHz and 44PEN-A
18.432MHz
- Clock frequency output for digital filter : 768fs~192fs
« Built-in 2K bit SRAM
« Built-in clock signal regeneration PLL
- Phase error voltage polarity can be determined for PLL control
+ Clock signals can be regenerated based on QPSK/bit stream input
(switchable)
- Built-in selecter for double decoder
- Able to identify master frame

%% : Under development

1-12
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MITSUBISHI SOUND PROCESSOR ICs
APPLICATION EXAMPLES

OTHERS GENERAL-PURPOSE AUDIO ICs

Standard electrical
characteristics
Application Type name Function Vce lcc Outline Remarks
) (mA)
M51141P Dual Recording/Playback Amplifier with ALC 3 4 20P2
M51166P Dual Recording/Playback Amplifier with ALC 9 6 18P4
M51167AP,AFP | Single Chip Recording/Playback Amplifier| 9 20 36P4E/36P2R-A
‘ M51167BP,BFP | Single Chip Recording/Playback Amplifier 9 20 36P4E/36P2R-A
ZZi%’adc'Eg/ M52122FP Single Chip Recording/Playback Amplifier] 6 38 A2PORA_[iatiee
preamplifiers M62451FP* Single Chip Recording{P.laybalck Amp | |.fier 6 42 B56PBN-A  |"ith sutamatic adjusting
M51524L,P,FP Auto reverse preamplifier with music 8 9 20P5A/24P4D
sensor /24P2N-B
M51525P,FP.GP Auto reverse preamplifier with music 8 9 24P4D/24P2N-B
sensor /24P2Q-A
Preamplifiers M5219L,P,FP Dual Low Noise Pre-Amplifier +225 35 8P5C/8P4/8P2 | S/N = 77dB
M5220L,P,FP Dual Low Noise Pre-Amplifier +225 4.0 8P5/8P4/8P2 | S/N = 83dB
M51143AL Music Selector 6 35 8P5
Othere Ms280LP,FP | Ground Isolator Amplifier 12 6.3 %%%f’: fraund noee
M54418P Tape Selector 8-23 15 16P4
M62302P,FP A-D converter for AV lever meter 5 6 14P4/ 14P2N | &t 1o ithic

% : New product

MITSUBISHI
ELECTRIC
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MITSUBISHI SOUND PROCESSOR ICs

ORDERING INFORMATION

The type codes and package outline of the Mitsubishi
semiconductor integrated circuits are outlined below for your
reference.

Example 1) Products

M 51 594A FP

Example 2) Package

Package strip
Specification for each circuit
Application, series, or circuit type

Type a sigh Mitsubishi main designation

Secondary outline code
Package outline
Package structure

Number of pins

& MITSUBISHI
1-14 ELECTRIC




MITSUBISHI SOUND PROCESSOR ICs

PACKAGE OUTLINES
8P2S—A Plastic 8pin 225mil SOP
EIAJ Package Code | JEDEC Code | Weight(g)
*SOP008-P-0225 | - | 0.07

Scale : 4/1 TT%J}_ bﬁz__]_l&
_—_.,|_—__-_EEJ

®
~_HAAHA —
#low _“_.[’_—_‘H'
Q Recommended Mount Pad
—_H H B H Symbol Dimension in Millimeters
Yy Min Nom Max
A — - 1.9
D Al 0.05 — -
A2 — 15 —
b 0.35 0.4 0.5
:# g c 0.13 0.15 0.2
D 48 5.0 5.2
b | E 42 44 46
@ (e] - 1.27 -
Oy He 5.9 6.2 6.5
L 0.2 0.4 0.6
L1 - 0.9 -
y — — 0.1
6 0° — 10°
Detail F b2 - 0.76 -
—_ — 5.72 -
I2 1.27 — —
8P4 " Plastic 8pin 300mil DIP
EIAJ Package Code JEDEC Code | Weight(g) |
* DIP008-P-0300 — | 05 |
Scale : 25/1
® °
w
o) @ —F
5~
D
Symbol Dimension in Millimeters
~ ymbo Min Nom Max
< | | i < A — — 45
1 1 1 100 I A1 0.51 — —
SEATING PLANE et ~ A2 - 33 -
] , < b 0.4 0.5 0.6
b1 1.4 15 1.8
by | [ 0.9 1.0 1.3
b c 0.22 0.27 0.34
b 2 D 8.7 89 9.1
E 6.15 6.3 6.45
& fe] - 2.54 —
— 7.62 -
L 3.0 — —
9 0° — 15°
MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

8P5 Plastic 8pin 340mil SIP
EIAJ Package Code JEDEC Code | Weight(g) |
% SIP008-P-0340 — 1 0.73 |
Scale : 2.5/1
D E
o
< <
—_ —_ —_ — 4_: l__“. ——— —t
E1 Di ion in Millimeters
i IMeNSIo
b b2 c Symbol =G T Rom [ Max
To - A - - 83
1 Al 1.2 - -
A2 - 6.4 -
b 0.4 05 06
b 11 1.2 15
be 0.75 0.85 115
[ \ c 0.22 0.27 0.34
e ra D 18.8 19.0 192
\ / E 2.6 2.8 3.0
E1 1.1 1.2 13
(e — 2.54 -
L 3.0 - -
10C2-C Plastic(Clear resin) 1 Opin 300mil SOP
EIAJ Package Code JEDEC Code | Weight(g) |
% SOP010-P-0300 — 0.12 | b
2
Scale : 4/1 —)l—r— _)H(_
D R p—
=
® | N
ARAH ¢ —tt
‘ 1 |
O — i1
%J ]
O O o Recommended Mount Pad
™ Symbol Dimension in Millimeters
H H H H H - = 4 Min Nom Max
o) A = — 2.15
A Al 0.05 - -
A A Ao - 1.75 —
‘ | b 0.4 0.45 0.55
c 0.13 0.15 0.2
D 5.93 6.13 6.33
E 5.1 53 55
6 le] — 1.27 —
P - HE 7.82 8.12 8.42
S __I L 0.3 05 07
-
! [ — 1.41 —
Al v = = 0.1
0 0° = 10°
) be - 0.76 —
Detail F
e G | — | 760 | =
I2 1.27 = —
MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

10P2—-C Plastic 1Opin 300mil SOP
EIAJ Package Code JEDEC Code | Weight(g) |
* SOP010-P-0300 — | 0.12
Scale : 4/1
® .
~_HARAK o S
o i}
—- —i- —-—
ol
T w e
Yy - —
O - =
N Recommended Mount Pad
H H H H H F ﬁ Dimension in Millimeters
@ ® A Symbol Min Nom Max
A — — 2.15
Al 0.05 — =
A2 — 1.75 —
b 0.4 0.45 0.55
c 0.13 0.15 0.2
D 5.93 6.13 6.33
E 5.1 5.3 55
fe) — 1.27 —
HE 7.82 8.12 8.42
L 0.3 05 0.7
L1 — 1.41 —
v - - 0.1
6 0° — 10°
Detail F b — 0.76 —
[el — 7.62 —
12 1.27 — —

Plastic 10pin 340mil SIP

10P5
EIAJ Package Code JEDEC Code Weight(g) |
* SIP010-P-0340 — 0.94 ]
Scale : 2.5/1
D

SEATING PLANE

O O

It

= —H

@

T

E
—
r —— -
E1
c
Dimension in Millimeters
Symbol Min Nom Max
A - - 83
Al 1.2 - -
A2 - 6.3 -
b 0.4 0.5 0.6
b1 1.1 1.2 15
c 0.22 0.27 0.34
D 25.03 25.23 25.43
E 2.6 2.8 3.0
E1 1.1 1.2 1.3
e] - 2.54 -
L 3.0 — —




MITSUBISHI SOUND PROCESSOR ICs

PACKAGE OUTLINES

14P4 Plastic 14pin 300mil DIP
EIAJ Package Code JEDEC Code | Weight(g) |
* DIP014-P-0300 1.0 |

1 -18

ELECTRIC

Scale : 2.5/1
(&)
4
o i o o e A *
O .
%J N S I I N
o) )
R}
D
| | Symbol Dimension in Millimeters
< | | g Min Nom Max
' ' . A — — 45
SEATING PLANE R i AL | 051 - -
. 1 1 < A2 _ 33 -
b 0.4 05 0.6
- X X b1 1.4 15 1.8
u c 0.22 0.27 0.34
D 18.8 19.0 19.2
g b1 b E 615 | 63 6.45
(€] - 2.54 -
— 7.62 —
L 3.0 — —
] oo | = 15°
14P5A Plastic 14pin 325mil ZIP
EIAJ Package Code JEDEC Code Weight(g) |
*ZIP014-P-0325 - 0.74
Scale : 2.5/1
D E
2
<
............. u N v —
<
U Il U
c
R e
SEATING PLANE D
Symbol Dimension in Millimeters
4 Min Nom Max
A - — 8.3
: Al 0.9 — —
ngﬂ%]ﬂﬂﬂTD:anﬂzn:ﬁ A2 - 6.3 —
- b 0.4 05 0.6
a L b ¢ | 022 | 027 | 034
D 18.8 19.0 19.2
E 2.6 28 3.0
[e] - 1.27 —
[e1] — 2.54 —
L 28 — —
MITSUBISHI



MITSUBISHI SOUND PROCESSOR ICs

PACKAGE OUTLINES
16P2N—A Plastic 16pin 300mil SOP
EIAJ Package Code | JEDEC Code Weight (g)
* SOP016-P-0300 — 0.2 @
b
Scale : 4/1 V.]_r__ _2_.]_]‘__
rARARAARE S
T
T ow :Q;ﬁ
O Recommended Mount Pad
_____H H H H H H H H F Nsymbol Dimension in Millimeters
(@) ymoo Min Nom Max
A A - - 21
D Al 0 0.1 0.2
A2 — 1.8 -
A2 Al
r—'— b 0.35 0.4 0.5
c 0.18 0.2 0.25
- D_| 100 10.1 10.2
- E 5.2 53 5.4
P €] - 27 | -
- ! He 7.5 7.8 8.1
- “ _Ji L 0.4 0.6 08
L1 - 1.25 —
_’\_‘\‘__C’ y — — 0.1
6 0 - 8°
b2 - 0.76 —
Detail F 31 — 7.62 _
12 1.27 — —
16P2S5S—A Plastic 16pin 225mil SOP
EIAJ Package Code JEDEC Code | Weight(g) |
* SOP016-P-0225 — 0.15 | &
Scale : 4/1 "T—l‘_— ”bz_’ﬂ"'
s ® T E
HHHEHEHEHEH ___‘P___
£ — 11
O Recommended Mount Pad
| HFHBBHBEEER .
@ A Symbol Dimension in Millimeters
ymbo Min Nom Max
D A — - 1.9
Al 0.05 — -
A2 — 1.5 —
A b 0.35 0.4 05
c 0.13 0.15 0.2
D 9.8 10.0 10.2
E 4.2 4.4 4.6
(€] - 1.27 -
He 59 6.2 6.5
L 0.2 0.4 0.6
L1 - 0.9 -
y — - 0.1
. [ 0 - 10°
Detail F b2 = 076 -
- 5.72 =
12 1.27 — —
AMITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs
PACKAGE OUTLINES

16P4

Plastic 16pin 300mil DIP

EIAJ Package Code

* DIP016-P-0300

| JEDEC Code | Weight(g) J|

[ 1.0

Scale : 2.5/1

® ()
e o o ol B e o

Of w
LI LTI LI L]
@
D

Dimension in Millimeters
L 1 \ ~ Symbol Min Nom Max
< I ! | | < A - - 45
N - A1 0.51 — —
SEATING PLANE - A2 - 33 —
2 < b 0.4 05 06
y b1 1.4 15 1.8
. . b2 0.9 1.0 1.3
c 0.22 0.27 0.34
L@.] by b b2 D | 188 | 190 | 192
E 6.15 6.3 6.45
[e] — 2.54 —
— 7.62 —
L 3.0 — —
6 0° — 15°

18P4

Plastic 18pin 300mil DIP

EIAJ Package Code

JEDEC Code |  Weight(g)

* DIP018-P-0300 1.3
Scale : 2.5/1
® _;%
ol o ol o N e B e N e M —
Of w
D ® f
B~
D
| | = n n T
< | | _J 2 Symbol D’:Arir:‘ens'onNngnllAllllme'\;Zl;s
SEATING PLANE Y —— : - - [ A - - 45
g Al 0.51 - -
- T A2 - 33 =
— b 0.4 05 0.6
b1 1.4 15 18
c 0.22 0.27 0.34
(€] b1 |l.b D | 238 | 240 | 242
E 6.15 6.3 6.45
(€] - 254 —
[e1] - 7.62 -
L 3.0 - —
6 0° = 15°
' z MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

PACKAGE OUTLINES

20P2 Plastic 20pin 300mil (200mil body) SOP Dimension in mm

@ (D)
o~ ™
o 0.05 o
H MIN iy
O : :
O i
+0.07 N
J ‘ 1.2740.2 0.45+0.1 9-15_p.05 b
= T T w0
)
s
ﬂ
R
=g L=J L= g = = L= = L= JRE = ‘T’
.' 12.5+0.2 S
@
o
20P2E—A Plastic 20pin 225mil SSOP
EIAJ Package Code | JEDEC Code | Weight(g) |
SSOP020-P-0225 — 0.08
. el b2
Scale : 4.5/1 Tr—

HE
E

_ ® ® T

DAAAAAAAARR T

—i—f

Q F Recommended Mount Pad
ELEEELL:
® A — — 1.45
o Al 0 0.1 0.2

1

A
Al
A2 - 115 —
b 0.17 0.22 0.32
c 0.13 0.15 0.2
) D 6.4 6.5 6.6
E 4.3 4.4 45
(e] — 0.65 —
HE 6.2 6.4 6.6
L 0.3 05 0.7
L1 — 1.0 —
y — — 0.1
A 6 0 - 10°
Detail F b2 - 0.35 -
& = 538 =
2 1.0 — —
MITSUBISHI

ELECTRIC




MITSUBISHI SOUND PROCESSOR ICs

PACKAGE OUTLINES
20P2N—A Plastic 20pin 300mil SOP
EIAJ Package Code | JEDEC Code Weight(g) |
* SOP020-P-0300 | — 0.26

Scale : 4/1 —)l——r——— _-.T.r_

-n———® @
HHHHHHHHHHA R
B ——r——
w T
¥l w ——_l'___-EI-
Q Recommended Mount Pad
__H H H—H HH H H H H F Dimension in Millimeters
@ A Symbol Min Nom Max
A — — 2.1
) Al 0 01 0.2
A2 — 1.8 -
A2 Al b 0.35 0.4 0.5
r ’] c 0.18 0.2 0.25
E D 12.5 12.6 12.7
-I E | 52 53 54
2 4 [e] — 1.27 —
He | 75 7.8 8.1
) L 0.4 0.6 0.8
“'I L = 1.25 —
’)LL’_C’ M - 0.1
[ 0 — 8°
by — 0.76 —
Detail F [e1] - 7.62 -
I2 1.27 — —
20P4 Plastic 20pin 300mil DIP

EIAJ Package Code | JEDEC Code: |  Weight(g)
* DIP020-P-0300 — | 1.3

Scale : 2.5/1

@ @
e o O ol Ol Y ol A e M

O
AT LI LI G I L I —
@

D Dimension in Millimeters
Symbol Min Nom Max
A - - 45
7 \ AL | 051 = -
PR A2 - 33 =
< g | J: 2 b 04 05 06
SEATING PLANE _4—1 | - g; (l)g }3 }g
- ' U U < c 022 | 027 | 034
D | 238 | 240 | 242
E 615 | 63 6.45
L@_J b1 b b2 % - 52‘2‘ -
L 3.0 - -
] 0 = 15°

MITSUBISHI
ELECTRIC




MITSUBISHI SOUND PROCESSOR ICs

PACKAGE OUTLINES

20P4B

Plastic 20pin 300mil SDIP

EIAJ Package Code

| JEDEC Code Weight (g) I

SDIP020-P-0300 1.0
Scale : 2.5/1
o
@ @) g
Of w
@ <
D

N Symbol Dimension in Millimeters

< < Y Min Nom Max

A - - 45

- » AL 0.51 - -

ATING PLANE —

i_G___{ z A2 — | 33 =
b 0.38 0.48 058

b1 0.9 1.0 13
c 0.22 0.27 0.34

b1 D 18.8 19.0 19.2
E 6.15 6.3 6.45

B - 1.778 -

- 7.62 —

L 3.0 - —

6 0° — 15°

20P5A Plastic 20pin 325mil ZIP

EIAJ Package Code |
*ZIP014-P-0325 |

Scale : 2.5/1

JEDEC Code | Weight(g) |
E 1.0 |

A1|

@ @

SEATING PLANE

Z[
C
e

2
'

Symbol Dimension in Millimeters

Min Nom Max
A — — 8.3
JLTD:D:D:D:D:@ A 09 T -
L A2 - 6.3 -
b 0.4 05 0.6

c 0.22 0.27 0.34

le b D | 250 | 252 | 254
E 2.6 2.8 3.0
[e] — 1.27 -
[e1] - 254 -
L 2.8 — —

z MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

PACKAGE OUTLINES

24P2N—B Plastic 24pin 300mil SOP
EIAJ Package Code | JEDEC Code | Weight(g) |
* SOP024-P-0300 = | | (G-

Scale : 471 _ _—r—__:’lérr
T HRARAAAAAAN

J ——-——I,-.____.

Recommended Mount Pad

O

Symbol Dimension in Millimeters
Y Min Nom Max

L—1
L
A — — 2.1
A AL_| 0 0.1 02
A2 — 1.8 -
oy

b 0.35 0.4 0.5

c 0.18 0.2 0.25
D 14.92 15.02 15.12

E 5.2 53 5.4
B — 1.27 —
He 7.82 8.12 8.42
L 0.3 05 0.7
L1 — 141 —
y - - 0.1
6 0° — 10°
b2 — 0.76 -
Detail F 51 — 7.62 —
12 . 1.27 — —
24P2Q—A Plastic 24pin 300mil SSOP
EIAJ Package Code JEDEC Code Weight(g) |
SSOP024-P-0300 — 0.2 ]
Scale : 4/1 ] b2

T

_ 1
@ ® :E’T‘_El‘:{
[ HAAAAARAHAAA _

ol ==
O F Recommended Mount Pad

Symbol Dimension in Millimeters

Min Nom Max

A - - 2.1

Al 0 0.1 0.2

A2 - 1.8 -
b 0.3 0.35 0.45
c 0.18 0.2 0.25

D 10.0 10.1 10.2

E 5.2 5.3 5.4

(e] - 0.8 -

He 7.5 7.8 8.1

L 0.4 0.6 0.8

L1 - 1.25 -

y - - 0.1

[} 0 - 8"

. b2 - 0.5 -

Detail F [e1] — 7.62 -

I2 1.27 — —

MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

PACKAGE OUTLINES
24P2W—A Plastic 24pin 450mil SOP
EIAJ Package Code | JEDEC Code | Weight(g)
* SOP024-P-0450 | — | 0.5 &
Scale : 25/1 "]—[‘— -
ST
_ ® - __ir -
—_ARRARARARAAR _L_

O

HE
E

Recommended Mount Pad

O

Symbol Dimension in Millimeters

Min Nom Max

L HUHHEHHHEEEE N I I Y
@ ® Al 0.05 — —

A2 Al A2 — 2.0 -

N b 0.35 0.4 05

5 c 0.13 0.15 0.2

D 14.8 15.0 15.2

T 6 E 8.2 8.4 8.6

5 i (el - 127 -

A ] He | 11.63 | 1193 | 1223

' L 03 05 0.7

c L1 - 1.765 -

y — - 0.15

Detail F 9 0 — 10

—_— | be — 0.76 —

- 11.43 -

I2 2 — —

24P4 Plastic 24pin 600mil DIP
EIAJ Package Code | JEDEC Code | Weight(g) |
* DIP024-P-0600 | — [ 3.3 ]
Scale : 1.5/1
@ ®@ °y
ANNNNO0ONNNN —

)O o] -

gUUUUUUUU

Symbol Dimension in Millimeters
D Y Min Nom Max
A - — 5.5
A Al 0.51 - —
< | 2 A - 38 =
SEATING PLANE /il_— - 3 b 0.4 0.5 0.6
L < 72 O LA K
C . . .34
Bl o o D | 309 | 3.1 | 313
E 12.85 13.0 13.15
(€] — 2.54 —
el - 15.24 -
L 3.0 - -
[/ 0° — 15°
MITSUBISHI

ELECTRIC 1_ne



MITSUBISHI SOUND PROCESSOR ICs

PACKAGE OUTLINES
24P4D Plastic 24pin 300mil DIP
EIAJ Package Code | JEDEC Code Weight (g)
* DIP024-P-0300 | — 16
Scale : 2.5/1
@ » ® 3‘
e T o e T e O s A e A e
O Of
UL T L LT L
) @ -
Dimension in Millimeters
D Symbol Min Nom Max
A — — 45
Al 0.51 - -
S — o A2 — 33 —
= L - ] = b 0.4 05 0.6
y . . b1 1.4 15 1.8
N i - b2 0.9 1.0 1.3
oy < c 0.22 0.27 0.34
e D 29.0 29.2 29.4
E 6.15 6.3 6.45
sl [e] - 254 —
SEATING PLANE LE b1 b b2 =~ S -
L 3.0 — —
6 0° — 15°
28P2U—A Plastic 28pin 375mil SSOP
EIAJ Package Code | JEDEC Code Weight(g) |
SSOP028-P-0375 | — 0.48
Scale : 3/1 € b
A ® el el :{
AAARARAAAAAHAA ___=____—
wl :l_T'_'B'
Recommended Mount Pad
O Symbol Dimension in Millimeters
S L GERERGELL]: T bin T Hom T thex
@ A Al 0.1 0.2 03
A2 - 2.3 —
b 0.3 0.35 0.45
c 0.23 0.25 03
D D 12.7 12.8 12.9
E 7.4 75 76
[e] — 08 —
— He | 100 103 10.6
Hil L 0.5 0.7 0.9
) L — 1.4 -
e J | Lo —JL—b - y1 = = 01
6 0° - 8°
b2 — 05 —
Detail F - 9.53 -
— I2 1.27 — —
MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

PACKAGE OUTLINES
28P2W—A Plastic 28pin 450mil SOP
EIAJ Package Code' | JEDEC Code | Weight(g) |
* SOP028-P-0450 - 0.58 - X
e
Scale : 2.5/1 "l_r—‘— s
® o 1‘_— o~
AARARARAAAAAADRT B
wl Q :_—_J:.T‘_EL
O Recommended Mount Pad
Q H H H H H H H H gg H H H Symbol Dimension in Millimeters
- Min Nom Max
@ A = = 24
Al 0.05 - —
A2 - 2.0 -
b 0.35 0.4 0.5
D c 0.13 0.15 0.2
D 17.3 175 17.7
E 8.2 8.4 86
= le] - 1.27 —
He 11.63 1193 12.23
L 0.3 05 0.7
.@_U JLb_ L - 1765 | -
Yo y - - 0.15
y : [ 0° - 10°
Detail b2 - 0.76 =
el — 11.43 —
I2 1.27 — —
28P4B Plastic 28pin 400mil SDIP
EIAJ Package Code | JEDEC Code | Weight(g) |
SDIP028-P-0400 | — | 2.2 |
Scale : 2.5/1
® ® “’4
O Of - 3
JUUUUTUUUUTUUUU —_—
@ B
D
Dimension in Millimeters
o Symbol Min Nom Max
< A — - 5.08
< Al 051 = -
3 ] A2 - 3.8 -
. z b 0.35 0.45 0.55
- b1 0.9 1.0 1.3
c 0.22 0.27 0.34
D 27.8 28.0 28.2
E 8.75 8.9 9.05
le] - 1.778 -
SEATING PLANE — 1016 —
L 3.0 - —
9 0° — 15°

AMITSUBlSHl
ELECTRIC
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MITSUBISHI SOUND PROCESSOR ICs

PACKAGE OUTLINES
32P2U—B Plastic 32pin 375mil SSOP
EIAJ Package Code | JEDEC Code Weight (g)
SSOP032-P-0375 _ — 0.51 )
Scale : 3/1 : € b

@ @
' AHAHARAAARARAHAH

O
N Ll Gkt kilskili)i
®

=148
| o
—
__,____‘B
. —
Recommended Mount Pad
Symbol Dimension in Millimeters
Y Min Nom Max
A = — 2.55
0 0.1 0.2
A2 Al

A
Al
A2 - 2.3 -
b 03 035 | 045
D < AL c 023 | 025 | 03
D | 127 128 12.9
E 7.4 75 76
e = 0.8 -
1 I He | 10.0 103 10.6
_ = L 0.5 0.7 0.9
& - ~ I L1 - 1.4 —
’ y - - 0.1
I
bo - 05 =
Detail F - 9.53 -
— 2 127 - =

32P2W—A

EIAJ Package Code ]
* SOP032-P-0450 |

Plastic 32pin 450mil SOP

JEDEC Code | _ Weight(g) J]
- 0.67

v G I
Scale : 2.5/1 —I | ‘ I l‘
@ o I
AAAAAAAAAARAARRA g . |
— i1
How Q Recommended Mount Pad
O A
N Symbol Dimension in Millimeters
| —rroverssrrrrreng (% o
@ ® LA F AL | 005 | = =
A2 - 2.0 -
o b 035 | 04 05
C 0.13 0.15 0.2
D 19.8 20.0 20.2
E 8.2 8.4 8.6
le] - 1.27 —
le] b He 11.63 11.93 12.23
L 0.3 0.5 0.7
7y |;l : 1;765 015
6 0° - 10°
Detail F ﬁ — 1(1)4713 —
b | 127 | - =
MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

PACKAGE OUTLINES

32P4B Plastic 32pin 400mil SDIP
EIAJ Package Code JEDEC Code | Weight(g) |
SDIP032-P-0400 — | 2.2 |

Scale : 2.5/1

@ @)
NN nnnn

O O

IAVAVIVAVAVIVAUIVAVAVENAVAVEVAY
)

Scale : 3/1

0 Symbol Dimension in Millimeters
Min Nom Max
A — — 5.08
g Al 0.51 - -
A2 - 3.8 —
b 0.35 0.45 0.55
z b1 0.9 1.0 1.3
b2 0.63 0.73 1.03
c 0.22 0.27 0.34
D 27.8 28.0 28.2
b2 E 8.75 8.9 9.05
[e] — 1.778 -
SEATING PLANE — 10.16 —
L 3.0 — —
[ 0° — 15°
36P2R—A Plastic 36pin 450mil SSOP
EIAJ Package Code JEDEC Code Weight(g) |
SSOP036-P-0450 — 0.53

— HARRAARAAARRARAAAR

O
o :

He

Recommended Mount Pad

\

Yy Symbol Dimension in Millimeters
TITALYURaE Iy UREy]
r— A — 2.4
® Al 0.05 — -
A2 - 2.0 —

b 0.35 0.4 0.5

D c 0.13 0.15 0.2

D 14.8 15.0 15.2

E 8.2 8.4 8.6

il (el - 0.8 -

He 11.63 11.93 12.23

© b L 0.3 0.5 0.7
—'I—L oy L1 - 1.765 —

y - - 0.15

[ 0 - 10°

b2 - 0.5 -

Detail F e | — | 1143 | -

e I2 1.27 — —

AMITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

PACKAGE OUTLINES
36P4E , Plastic 36pin 500mil SDIP
EIAJ Package Code JEDEC Code | Weight(g) | ' ~
SDIP036-P-0500 - | 3.0 |
Spale 2 2/1 ;&
NONANANNNANANNNNNAN S

O Of -

EIVAVINIVAVAVANAVAVAVANAVAVANAVAVAN
CD ® Sy
) Symbol Dimension in Millimeters
ymbo Min Nom Max
. A - — 5.08
< 1l AL 0.51 - -
l | U A2 _ 3.8 -
““""" b 0.4 0.5 0.6
- b1 0.9 1.0 13
— b2 0.65 0.75 1.05
l ‘ a c 0.22 0.27 0.34
et 313 315 317
E 10.85 11.0 11.15
SEATING PLANE g - 1.778 —
- 127 —
L 3.0 - —
0° — 15°
40P4B Plastic 40pin 600mil SDIP
EIAJ Package Code | JEDEC Code | Weight(g) |
SDIP040-P-0600 | — 4.1 |
Scale : 2/1
@ °©
O of -

IQDIUUUUUUUUUUUUUUUUUU% ]

Dimension in Millimeters

D Symbol a0 Nom Max
A - — 5.5
. \ 0.51 - -
< lil 2 o o
H. —_ 0.35 0.45 0.55
______ | a | AWAWE = (=N () () (=) () () (— 0.9 1.0 1.3
3 i 3 0.22 0.27 0.34
36.5 36.7 36.9

12.85 13.0 13.15
- 1.778 —
- 15.24 —

SEATING PLANE

3.0 - -
0° . 15°

@

le

o
s|mRlEmlole gl k>

MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

PACKAGE OUTLINES
42P2R—A Plastic 42pin 450mil SSOP
EIAJ Package Code | JEDEC Code | Weight(g) |
SSOP042-P-0450 | — [ 0.63
Scale : 3/1 b2
@ ® i 1__-
T fiffAAARRARARAAAAAAAAR ~ T -
—
¢l w Q —r—f
F Recommended Mount Pad
O .
Symbol Dimension in Millimeters
L HHHHHHHEREHEHHEHEEEAE S o e
@ o A AL | 0.05 = =
A2 — 2.0 —
b 0.35 0.4 05
D 0.13 0.15 0.2
D 17.3 175 17.7
0\ E 8.2 8.4 8.6
ial [e) - 08 —
He 11.63 11.93 | 1223
E]J |_ 7y b L 0.3 05 0.7
T L1 — 1.765 —
M - = 0.15
[ 0 — 10°
2 — 0.5 -
Detail F - 1143 -
— I2 1.27 — —
44P6N—A Plastic 44pin 10X 10mm body QFP
EIAJ Package Code | JEDEC Code |  Weight(g)
* QFP044-P-1010 | - [ 0.59 Mo
Scale : 25/1 Ho @) 00- 100 i
D {:g } =
P 1
N In
sl Do
108RRRARARA - Lo
=10 Ol=® 0
== E=
= - Recommended Mount Pad
o s} W % -
o o Dimension in Millimeters
— — Symbol Min Nom Max
o s o]
= O o A - - 3.05
X ® Al 0 0.1 0.2
REELEELEET: , L T
® %) b 0.3 0.35 0.45
A c 013 0.15 0.2
D 98 10.0 10.2
E 9.8 10.0 10.2
- 0.8 -
Ho | 125 128 13.1
He 125 12.8 13.1
g L 04 06 08
L1 - 14 -
y = — 0.1
B 6 0 - 10
< bp - 0.5 -
Ip 1.3 — —
Detail F Mp - 10.6 -
Mg — 10.6 —
MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs
PACKAGE OUTLINES

44P6W—B Plastic 44pin 13.2X 13.2mm body QFP

EIAJ Package Code } JEDEC Code Weight (g)
— — 0.76

Mp
Scale 1 2.5/1 Ho 4
| @ ) i
D | AL

4

w
=

8
#. o
o
T @ 12 ﬂﬂ_t-ﬂ
Ja— - Recommended Mount Pad
T o ] Symbol Dimension in Millimeters
[—— T w i Min Nom Max
1T o A - — 245
p— — Al 0.05 - -
T FT— A2 - 2.0 —
pu— L b 0.35 0.4 0.5
© ® c 0.13 0.15 0.2
2]
L1
/A

(-

HE

13.0 132 134

13.0 13.2 134

D
E

[e] - 1.0 —
Ho | 17.7 18.0 183
He

L

L

17.7 18.0 18.3
11 1.3 15

e
INEISEEN S
N o
ol ! 11
o
(R

—

| o

< Detail F Mb - 14.4 =
- ME — 14.4 -
48P4B Plastic 48pin 600mil SDIP
EIAJ Package Code JEDEC Code | Weight(g) |
SDIP048-P-0600 — | 5.1
Scale : 1.5/1
® ® ‘;\
ANANANANNAANNNNNNNNNNNNN

O O |

8UUUUUUUUUUUUUUUUUUUUUU%

Dimension in Millimeters

D Symbol Min Nom Max
A — - 55
Al 0.51 — —
A2 - 3.8 -
b 0.4 0.5 0.6
b1 0.9 1.0 13
c 0.22 0.27 0.34
D 45.65 45.85 46.05
E 12.85 13.0 13.15
(e] - 1.778 -
[e1] - 15.24 —
L 3.0 — —
4 0° — 15°

' x MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs
PACKAGE OUTLINES

Plastic 52pin 600mil SDIP

52P4B
EIAJ Package Code | JEDEC Code | Weight(g) |
SDIP052-P-0600 — | 5.1 |

Scale : 1.5/1

= ©®

@
NANANANANANNANNANANNANNNNNAND

O

O

O

UUUUUUUUUUUUUUUUUUUUUUUU@%

Dimension in Millimeters
D Symbol Min Nom Max
A - — 5.5
& Al 0.51 - -
A2 - 3.8 —
B b 0.4 05 06
b1 0.9 1.0 1.3
b2 b2 0.65 0.75 1.05
c 0.22 0.27 0.34
D 45.65 45.85 46.05
SEATING PLANE E 12.85 13.0 13.15
e - 1778 | —
= 15.24 -
L 3.0 - -
6 0 = 15°
56P6N—A Plastic 56pin 10X 1 4mm body QFP
EIAJ Package Code JEDEC Code Weight(g)
* QFP056-P-1014 — 0.79
Scale : 2.5/1 Ho - 1: 1
: yuE
I | | |
N Lo w
& ® . T s
AARAAARARA D#., L
—_ PR
= [®) Q= I
= b
[ 1 o]
=i =] Recommended Mount Pad
o 1]
Dimension in Millimeters
] =1 ]
o o ¥ Symbolr Nom Max
o = A - - 3.05
g £ _ Al 0 0.1 0.2
= = R = 05
(== Q =] b X .35 A4
TR = ® L c 0.13 | 015 | 02
FEECELLELEE _ o [s& [ 00 [
le] - 0.8 -
Hp 12.5 12.8 13.1
He 16.5 16.8 17.1
L 0.4 0.6 0.8
L1 — 14 —
y = - 0.1
6 0 — 10°
b2 — 0.5 -
I2 1.3 = -
Mb — 10.6 -
Mg — 14.6 —
MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

60P6—B Plastic 60pin 13.2X 13.2mm body QFP
EIAJ Package Code | JEDEC Code Weight (g)
— — 0.76 Mo
Scale : 2.5/1 4
. Ho ST e
o = X =
| | [
Ly
-t #
[ 4l
(@O === ) @ = —- ]
== Gl= = e [ JOTE
[e—— T
= — = Recommended Mount Pad
—1
e e w = Dimension in Millimeters
—d ——] T - Symbol =g Nom Max
f— —— = A - - 245
—— = = A 0.05 — —
= 1 -
= ) = = (Y N
® = Fr— 6D = b 0.35 04 05
T c 0.13 0.15 0.2
THHTHARRRR S=asas
E 13.0 13.2 134
A)I @ — 0.8 —_
L Ho 17.7 18.0 18.3
1 He | 17.7 180 183
L 1.1 1.3 15
L1 - 24 —
\ ° y - - 0.15
- 4 0 = 10°
. b2 - 05 -
l2 2.0 - -
Detail F Mp - 14.4 -
- ME - 144 -
64P6N—A Plastic 64pin 14X 14mm body QFP
EIAJ Package Code | JEDEC Code Weight (g)
* QFP064-P-1414 | — 1.11
Scale : 2‘.5/1 Ho |]|]—' J: ﬂ )
] | s
D | i : ;:1
N _ Lo 1]

i H ¢
RAARRARAARAAARRAN )L B
g==I¢} O E® [ —

oo ]
= i Recommended Mount Pad
fomimm| -
[ E Symbol Dimension in Millimeters
== o w| ¥ y Min Nom Max
o = A - - 3.05
= - AL 0 0.1 0.2
== = A2 — 2.8 -
= Q = b 03 035 | 045
o o @) c 0.13 0.15 02
’ D 13.8 14.0 14.2
E “13.8 14.0 14.2
<i)| L1 @ — 0.8 —
Ho 16.5 16.8 17.1
[ He | 165 16.8 171
. L 0.4 0.6 0.8
g L1 — 14 —
o\ | © Y = = 01 .
F - o 6 0 - 10°
b2 - 0.5 -
< L I2 1.3 — —
Detail F Mb - 146 -
- Mg — 14.6 —
MITSUBISHI
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MITSUBISHI SOUND PROCESSOR iCs

PACKAGE OUTLINES

72P6—B : Plastic 72pin 13.2X 18mm body QFP
EIAJ Package Code | JEDEC Code | Weight(g) |
- | — | 1.06
) Mp
Scale : 2.5/1
H —_ R
' 2 @ L 00100 ]
D —=3 1 —_
I i
D ! RN
- T ¢
_8‘ . .
izl | K [
—_ —
A 1
Recommended Mount Pad
Symbol Dimension in Millimeters
Y Min Nom Max
A — - 2.45
Al 0.05 - —
A2 — 2.0 —
b 0.35 0.4 0.5
c 0.13 0.15 0.2
D 13.0 132 [ 134
E 17.8 18.0 18.2
le] — 0.8 —
Ho | 185 18.8 19.1
He | 233 236 239
L 1.3 15 1.7
L1 — 2.8 —
\ y — - 0.15
6 0 — 10
b2 — 0.5 —
L
Detail F 2 2.2 - -
I Mp — 14.8 —
ME — 19.6 -
80P6—B Plastic 80pin 14X 20mm body QFP
EIAJ Package Code | JEDEC Code | Weight(g) |
* QFP080-P-1420 | — 1.28 Mo
e 2 Ho @ | 00CET
D = ' =
[ [
\ v P
RAAAR AR R AR T s
h _8‘ HE .
@ —r r:::: %:l:! | l(:,l
T O O |2 [I[]_..t.._l]
T E
=] e Recommended Mount Pad
[ rr—
=0 = Di i Millimet
prmm— — N Symbol mjensmn n Hirmeters
e wi ¥ Min Nom Max
= A — — 26
] Frr— A2 - 2.15 —
= = b 03 0.35 0.45
— Q Fr— C 0.13 0.15 0.2
@ == = D | 138 | 140 142
E 19.8 20.0 20.2
R LGRRLGREL R T R
® Ho | 189 19.2 195
L1 He | 249 252 25.5
L 1.1 13 1.5
L1 — 2.6 —
< Z o y - - 0.15
UTAMATE :% 6 0 — 10
@ JL 5 F = L b2 - 05 —
. I2 2.0 — ~
oy ] ME — 216 —
MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

PACKAGE OUTLINES

80P6N—A

Plastic 80pin 14 x20mm body QFP

EIAJ Package Code | JEDEC Code Weight (g)
* QFP080-P-1420 | — 1.58 ’ Mb
Scale : 2/1 : @1: Uﬂ_t_ﬂl__
) HD = I =]
D I ?zl
(&) N LW
ARBARRARARRRARRE. . e
"0 OF° MR
= = e | 00T 7
o mam}
ad mea)
s Eo Recommended Mount Pad
[mam) o
o o w
== = Dimension in Millimeters
= = Symbol Min Nom Max
= %’ A - — 3.05
= =3 Al 0 0.1 0.2
= O = FEEE 525 05
= b ) ] )
@ o = c 0.3 | 015 | 02
EEEEEEEEEEEL L] I—"l D 13.8 14.0 14.2
@ @ E 19.8 20.0 20.2
B - 0.8 -
Ho | 165 16.8 17.1
He | 225 228 23.1
L 0.4 0.6 0.8
L1 - 14 —
L r y - - 0.1
B b 6 0 - 10°
b2 - 0.5 -
(] ] 2 13 = -
Mp - 14.6 -
Me — 20.6 -
100P6S—A Plastic 100pin 14X 20mm body QFP
EIAJ Package Code JEDEC Code Weight (g)
* QFP100-P-1420 - 1.58 Mo
Scale : 2/1 Ho @i: I][]_IZ_U ’__ i
! - 1 —
D I o
1(0/ 4 o
HHHHHHHHHHHHHHHHHHHH ﬁ
2o OF 1@ =
= = e
ag o
[=m) N jmom)
= g Recommended Mount Pad
a—d o
= £ W Dimension in Millimeters
ad (=)
= Fo “T Symbol Min Nom Max
[mea e A - - 3.05
% E Al 0 0.1 0.2
= == A2 - 2.8 —
o] O == b 0.25 03 0.4
@ == S c 013 | 015 | 02
R R R G R L —— D 13.8 14.0 14.2
) 5) E 19.8 20.0 20.2
L1 e - 0.65 -
Ho | 165 16.8 17.1
He | 225 228 231
| L 0.4 06 08
O L1 - 1.4 -
ST ,ll,ﬂ,[],l]ﬂ[],ﬂ_ﬂ“ﬁ ; 1 24 1 S - <= o
@ J F SR 0 = 10
Detail F ~ b2 — 035 -
v ] ettt I2 13 — =
MD - 14.6 -
ME — 20.6 —
MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

M65830AP,AFP
DIGITAL ECHO (DIGITAL DELAY)

DESCRIPTION
The M65830 CMOS IC is used to add echoes to karaoke * singing.

It is optimal to provide the echo effect function for karaoke players, such as radio
cassette recorders, mini audio components and television sets.

This IC can be used in digital surround systems because it generates a highly precise
short delay when equipped with an improved master clock function.

* Karaoke : Recorded music to accompany live singing

FEATURES

M Delay time can be variable in four lengths between 81.9
msec and 131.1msec

M Delay time is set with 2-bit parallel data

M Built-in A-D, D-A converters, input/output low-pass filter,

and 16K bit delay memory
B High sound quality is assured by simple system Outline 24P4(AP)
construction, due to A-D, D-A converters with ADM 2.54mm pitch 600mil DIP
(Adaptive Delta Modulation) system (13.0mm x 31.7mm x 3.8mm)
Output noise voltage : — 80dBV (typ)
Total harmonic distortion: 1.2% (typ)
M Built-in mute circuit

RECOMMENDED OPERATING CONDITIONS

Supply voltage range::-=-seseeemeeeeeene Vee, Voo = 4.5~5.5V Outline 24P2W-A(AFP)

Rated SUDD'Y voltage .................................... Vce, Vop =5V 1.27mm pitch 450mil SOP
(8.4mm x 15.0mm x 2.0mm)

SYSTEM CONFIGURATION

HPF MiX I——l BASS l—__l MIX I—L
VOCAL LPFJ——' KEY CONTROL
cuT
R HPF MIX H BASS l— MIX R

MiCT M65830AP,AFP
MIC AMP ]
MIX ' MIX
MIC2 |—‘ ECHO‘|~‘-—| ECHO vOL

MIC AMP

AMITSUBlSHI
ELECTRIC 2_3



MITSUBISHI SOUND PROCESSOR ICs
M65830AP,AFP

DIGITAL ECHO (DIGITAL DELAY)
PIN CONFIGURATION
DIGITAL VoD [1] ANALOG Vce
OSCILLATOR INPUT |2 LOW-PASS FILTER 1 INPUT
OSCILLATOR OUTPUT |3 LOW-PASS FILTER 1 OUTPUT
DATA 1 E § OPERATIONAL AVPLIFIER 1 OUTPUT
DATA 2 |5 g OPERATIONAL AWPLIFIER 1 INPUT
DATA 3|6 ; REFERENCE
MUTE {7 > CURRENT CONTROL 1
NC |8 > CURRENT CONTROL 2
TEST 1|8 % OPERATIONAL AWPLIFIER 2 INPUT
TEST 2 {10} OPERATIONAL AMPLIFIER 2 OUTPUT
DIGITAL GND [11 LOW-PASS FILTER 2 INPUT
ANALOG GND [12] LO-PASS FILTER 2 OUTPUT
Outline 24P4(AP)
24P2W-A(AFP)
NC : NO CONNECTION
IC INTERNAL BLOCK DIAGRAM
LPF1IN LPF1OUT OP10OUT OPI1IN CC1 CC2 OP2IN OP20UT LPF2IN LPF20UT
S
REF (19)
1/2 Vee D1 DOO DO1 '
[————{RESET MAIN CONTROL “:A? S:&i’l
AUTO —={ CLOCK _ DELC
RESET
OSCILLATOR
!
—- H—-—(EO—EO— 00— -—0O)0O€)--
XN XOUT DI D2 D3 MUTE NC TESTITEST2  DGND AGND DVDD AVce

MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs
M65830AP,AFP

DIGITAL ECHO (DIGITAL DELAY)

PIN DESCRIPTION
Pin No. Symbol Name 1/0 Function
0) Vop Digital power supply -
® XiN Oscillator input | Ceramic oscillator or external clock is connected
. Ceramic oscillator is connected
® Xout Oscillator output 0 Set to open when externaf clock is used
@ D1 Data 1 | Delay time setting data 1 is input
® D2 Data 2 | Delay time setting data 2 is input
® D3 Data 3 | Delay time setting data 3 is input Normally set to “L”
@ MUTE Mute | Mute control L = Mute
NC No connection - No external connection
® TEST1 Test 1 | Normally set to “L”
® TEST2 Test 2 | Normally set to “L”
() D GND Digital GND -
® A GND Analog GND -
® LPF2 OUT | Low-pass filter 2 output 0 Forms output low-pass filter with external
® LPF2 IN Low-pass filter 2 input | capacitor and resistor
g ggg Icr)\IUT 22::::::: ::::::: z ?::::t ? Forms demodulating integrator with external capacitor
@ CC2 Current control 2 - Demodulator ADM control
® CC1 Current control 1 - Modulator ADM control
® REF Reference - Analog reference voltage = 1/2Vce
@ OP1 IN Operational amplifier 1 input 1 Forms modulating integrator with external
@ OP1 OUT Operational amplifier 1 output] 0 capacitor and resistor
@ LPF1 OUT | Low-pass filter 1 output 0 Forms input low-pass filter with external
vk LPF1 IN Low-pass filter 1 input | capacitor and resistor
@ Vce Analog power supply -
ABSOLUTE MAXIMUM RATINGS (Ta=25%C, unless otherwise noted)
Symbol Parameter Ratings Unit
Vee Supply voltage 6.5 \
lcc Circuit current 100 mA
Pd Power dissipation mgggggiip 01.8 W
Topr Operating temperature -20~+75 C
Tstg Storage temperature —-40~+125 C
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Test conditions Min L_lrn;xss Max Unit
Vee Analog supply voltage 45 5 55 \%
VoD Digital supply voltage 45 5 5.5 \
Vce-Vop | Potential difference Vce, Vob -0.3 0 0.3 \
fek Clock frequency 450 | 500 550 kHz
VH Input voltage (“H” level) 0.7Voo| - Vop \%
Vi Input voltage (“L” level) 0 - {0.3Vop| V
ELECTRICAL CHARACTERISTICS (Vcc =5V, f = 1kHz, Vi=100mVrms, Ta = 25°C, unless otherwise noted)
Symbol Parameter Test conditions Min L_lrn;gs Max Unit
Icc Circuit current No signals 5 13 3% | mA
Gv Voltage gain between input and outpuy RL =47k Q -35| -05 25| dB
Vomax Maximum output voltage THD=10% 0.7 1 - Vrms
THD Total harmonic_distortion 30kHz LPF - 1.2 30| %
No Output noise voltage DIN-AUDIO - -85| —70 | dBV
SVRR Power suppression ratio AVce = —20dBY, f = 100Hz - -40| -25| dB
z MITSUBISHI
ELECTRIC 2-5



MITSUBISHI SOUND PROCESSOR ICs

M65830AP,AFP

DIGITAL ECHO (DIGITAL DELAY)

FUNCTION

(1) Sampling frequency fs

Sampling frequency is obtained with the following formula :
fs=1/4 Clock frequency(Hz) ‘

When clock frequency fck is 500kHz, sampling frequency is:
fs = 1/4 x 500kHz = 125kHz

(2) Delay time Td

Delay time can be varied in four lengths by using pin @D1
and ®D2.

(Condition : fs = 125kHz)

@D1 ®D2 |Delay time(msec)
H H 81.9
L H 98.3
H L 114.7 -
L L 131.1
(3) Mute

QOutput can be muted depending on the status of MUTE pin
@

@MUTE Mode
H Normal mode
L Mute mode

We recommend that, to prevent noise during power supply,
output be muted by connection as shown in the diagram.
The muting time is determined depending on the resistance
and capacitance. The relationship between muting time,
capacitance (C) and resistance (R) is as shown below :
Muting time(t mute) = 0.92 x CR(sec)
When capacitance is 10 u F and resistance is 150k Q :
t mute = 0.92 x 10 u x 150k = 1.38(sec)
Mute time is approximately 1.4 seconds.

(4) Oscillation circuit

MB5830AP,AFP has a built-in oscillation buffer. An oscillation
circuit can be formed by connecting the ceramic oscillator
to resistors and capacitors as shown below :

SR
fok % "
jlﬂ; o

When frequency fck = 500kHz(Clock CSBSOOE by Murata
Mfg. Co., Ltd. FCR500K3 by TDK Co., Ltd.), we recommend
that resistance and capacitance be applied as follows :

el =

Rf =1MQ
Rd =3.3k Q
C1 = C2 = 330pF

Please note that resistance and capacitance are different
depending on the oscillator's manufacturer and frequency, as
well as the environment where the oscillation circuit is used
(e.g. the capacity of the circuit board and wiring).

MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

M65830AP,AFP

DIGITAL ECHO (DIGITAL DELAY)

TEST CONDITIONS
Symbol Parameter S4 | S5 |S24|S30 Remark
lcc Circuit current X x | 2 | 2 | No signals
Gv Voltage gain X x | 1 1 | Gv = 20log(Vo/ Vi
Ta1 2 2 1 1
Taz . 1 211 1
Tas Delay time > i ] 1 Refer to (2)
Tda 1 1 1 1
Vomax Maximum output voltage | X x |1 1 | 30kHz LPF, THD=10%
THD Total harmonic distortion X X 1 1 | 30kHz LPF
No Output noise voltage X x |1 1 | DIN AUDIO, Vi=0mVrms
SVRR Power suppression ratio] X x | 1 2 | AVcc =~ 20dBV, f= 100Hz
x-+1 or 2
TEST CIRCUIT
0.012;.tfﬁ
Vi o S?’oo—»((,R N i TA15k
(o) 5k
2 T
(2) 50
4L 10k
100
g o,mf 1200p 80 -
VCe o @ + 4
m 24 23 22 21 19 16 15 3
S24 Q P4 = = z L = [ z = Zz =
@ s - 3 3 .~ & 8 8 5 3 o 3
& —~ - S S o & N
= B § 5 &
- -4
M65830AP, AFP
[ w b N [a) [@)
o > 2 [ s [ z P
g £ & 5 &8 8 3 g # w8 9
1 2 3 4 5 6 1 18] 9 10 11 12
™
S4 S5
3.3k (1) D]
01n @f | @f =
I 500 |
s ‘ i—o0 GND
330p 330p
l: l —O0 VDD

Units Resistance : Q
Capacitance : F

AMITSUB!SHI
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MITSUBISHI SOUND PROCESSOR ICs
M65830AP,AFP

DIGITAL ECHO (DIGITAL DELAY)

TYPICAL CHARACTERISTICS
: THERMAL DERATING
(MAXIMUM RATING)
1.0 7
g MB5830AP
S o8 N
a N
z N
g 0.6 FMB5830AFP N
<
% .
.
3 04 ~
[a) . “
& ‘o
z 02 e
[} S
Q. "
0 ~
0 25 50 75 100 125

OUTPUT NOISE VOLTAGE No (dBV)

TOTAL HARMONIC DISTORTION THD (%)

-50

-60

-70

-80

-90

-100

AMBIENT TEMPERATURE Ta (C)

OUTPUT NOISE VOLTAGE
VS. SUPPLY VOLTAGE

Vi=0Vrms

Rg =50Q
DIN AUDIO

2 3

4 5

6 7

SUPPLY VOLTAGE Vcc (V)

TOTAL HARMONIC DISTORTION
VS. OUTPUT VOLTAGE

10

T T

Vee = BV
[f = 1kHz
F30kHz LPF

~NO

—_

o
= NW OIN—= DWW OI~NO NDW O

10m23 57

23 57

100m

1 23 5710

OUTPUT VOLTAGE Vo (Vrms)

CIRCUIT CURRENT VS. SUPPLY VOLTAGE

25 et
Vi= 0Vrms
2
E 20
9} P
0o v
£ 15 /
z Ve
w
g /
g A
3 10 ,
/]
=
D ..
g 7
[+ »a
oL
2 3 4 5 6 7
SUPPLY VOLTAGE Vcc (V)
MAXIMUM OUTPUT VOLTAGE
VS. SUPPLY VOLTAGE
25 e
w f= 1kHz
Q(D THD=10%
Py 2.0}30kHz LPF W
3 pud
> ~
EE 15
22 )
5 e
2 % /
o (E> 1.0 7
S >
3
< 05
53
< //
2 Y
0

2 3 4 5 6 7
SUPPLY VOLTAGE Vcc (V)

TOTAL HARMONIC DISTORTION
3 VS. INPUT SIGNAL FREQUENCY
100 p—r—rrr—r—r—
[a) THVee =5V
= 51Vi=100mVrms
= g-sokHz LPF
o
z
2 3
o 4
o 2 /
z )4
S
o§: 5 -
T 3
o2
g 0.1 L
o 10 23574923 57,, 2357

INPUT SIGNAL FREQUENCY f (Hz)

2-8
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MITSUBISHI SOUND PROCESSOR ICs
M65830AP,AFP

DIGITAL ECHO (DIGITAL DELAY)

APPLICATION EXAMPLE

FEED BACK VOL

Tu 30k 3k
MV
i0.0ZZ 1
0.022Li
T 27k ouT
N = -
+ = = +
4T 0.1 ;[ 0.1 LI
+ *1 *1 [
24| 23 22 21 20 19 18 17 16 LB]
Q Z = E z [ = N Z E z =
o = < ) = =
s - 3 3 _ &© 8 8 L 3 & 3
E - - B § o £ o
5 & & 5 = &
- o o |
b o S -
sV 3 z 3 - o I 5 Q 4] ] & &
> x X o Q a) P P4 [ [ o <
IERE 3 5 6 71 8] [s 10 1 12
100u I+ 101u ™ 150k o,
*3 Z 3.3k
;]; DELAY TIME = + = = =
500k +—{lF—-  [seT(2 BITS) 10u
*2 Units Resistance : Q
*2 :
33001 T -1.:3300 Capacitance : F
CSBS00E
(MURATA)
FCR500K3
(TDK) Capacitor whose relative precision is between —5% and + 5% should be connected to * 1

Capacitors at * 2 and resistors at * 3 should be selected depending on the frequency of the
ceramic oscillator and the environment where the oscillation circuit is used

MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

| M65831P,FP
DIGITAL ECHO (DIGITAL DELAY)

DESCRIPTION
The M65831 is an IC developed for producing echo effects added to voice signals picked

up by microphone for karaoke applications.
The IC has the largest memory among the digital delay series. As it's design is aimed
at high performance, it is best suited to provide radio cassette tape recorders and
miniature unit audio systems with quality echo function.

Being pin compatible with the M65830AP, AFP and M65843P, FP, the M65831P, FP is
suitable for upgrading the series.

FEATURES

M Builtin input/output filters, A-D and D-A converters, and
memory realize a delay system with only a single chip

M Capable of composing low-noise and low-distortion delay -
system at low cost by ADM system Outline 24P4(P)

= =059
(No =—92dB typ, THD = 05% typ) 254mm pitch 600mil DIP
M Control mode selections available from 2 kinds : easy mode (13.0mm x 31.1mm X 3.8mm)

using parallel data and microcomputer mode using serial
data

M Sleep mode can be selected to stop IC functions

M Built-in automatic reset circuit

RECOMMENDED OPERATING CONDITIONS )
Supply voltage range:-- - -wseeeeseens Ve, Vob = 4.5~5.5V Outline 24P2W-A(FP)

Rated supply voltage: -+ -e-sseesreressienneniens Vee, Vop = 5.0V 1.27mm pitch 450mil SOP
(8.4mm X 15.0mm X 2.0mm)

SYSTEM CONFIGURATION

RAM

mix b Bass |—{ mx |-t

VOCAL
CuT

KEY CONTROL

MIX l’—l BASS |'—:[ MIX }—— R

CTL

NORM SEARCH VISS VISS

MiIC1

MIC VOL

M65831P, FP

ECHO }——! ECHO VoL

MIC AMP

MIX J‘ MIX

MiC2

MIC AMP

x MITSUBISHI
2-10 ELECTRIC



MITSUBISHI SOUND PROCESSOR ICs

M65831P,FP

DIGITAL ECHO (DIGITAL DELAY)

PIN CONFIGURATION

VDD
XIN
XouT
D1/REQ
D2/SCK
D3/DATA
D4/IDSW
TEST
EASY /MICROCOMPUTER
SLEEP i
D-GND
A-GND

vee
LPF1IN
LPF10OUT
OP10UT
OP1IN
REF

CC1

cc2
OP2IN
OP20UT
LPF2IN
LPF20UT

dd ‘d1E8SON

Outline 24P4(P)

24P2W-A(FP)

IC INTERNAL BLOCK DIAGRAM

LPF1IN LPF1OUT OP10UT OP1IN

CC1

cc2

OP2IN OP20UT LPF2IN LPF20UT

29 @ ——O-O—G-—@
4.7k !
e 12 S =1 S S 1
P2 (pr2
||/2 \ele DI D00 001MO ] !
RESET MAIN CONTROL i Kbt
AUTO —{ CLOCK DELC
RESET I .
DELAY TIME
L—J@—(} OO —O—E—-O—O——0—-Oe)—
XIN  XOUT D1/REQ  D3/DATA | TEST | SLEEP DGND | VoD Vee
D2/SCK D4/IDSW EASY/ AGND
MICROCOMPUTER Unit Resistance : Q
}‘MITSUBISHI
ELECTRIC 2-11



MITSUBISHI SOUND PROCESSOR ICs
M65831P,FP

DIGITAL ECHO (DIGITAL DELAY)

PIN DESCRIPTION
Pin No. Symbol Name 170 Function
@ Vob Digital Vpp - Supply voltage
. . Connects to 2MHz ceramic filter or
@ Xin Oscillator input ! inputs an external clock
® Xout Oscillator output 0 Connects to 2MHz ceramic filter
Easy mode : inputs D1 data
& D1/REQ Delay1/Request I Microcomputer mode : inputs request data
. Easy mode : inputs D2 data
® D2/SCK Delay2/ Shift clock ' Microcomputer mode : irputs shift clock
. Easy mode : inputs D3 data
® D3/DATA Delay3/Serial data ! Microcomputer mode : inputs serial data
) Easy mode : inputs D4 data
@ D4/1DSW Delay4/ID switch l Microcomputer mode : controls 1D code
TEST Test | L = normal mode '
EASY/ ———— H = easy mode
®© Microcomputer Easy/Microcomputer ! L = Microcomputer mode
H = sleep mode
® SLEEP Sleep ! L = normal mode
()] D GND Digital GND - Connects to analog GND at one point
® A GND Analog GND - Connects to analog GND
® LPF2 OUT Low pass filter2 output 0 . ) .
® PF2 1IN LCow pass fiter2 input ‘ Forms low pass filter with external C,R
g 8§§ &UT 8$2m§§ ﬁ::::):t ? Forms integrator with external C,R
® CC2 Current control 2 -
® CC1 Current control 1 -
® REF Reference - =1/2Vcc
@ OP1 IN OP-AMP1 input | ) )
® oPT OUT OP-AMPT outout 0 Forms integrator with external C,R
g EE:: IC’)\IUT tzz zz: ff'ill:r:] ?::;Z:’t ? Forms low pass filter with external C,R
. @ Vee Analog Vcc — Supply voltage
z MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs
M65831P,FP

DIGITAL ECHO (DIGITAL DELAY)

ABSOLUTE MAXIMUM RATINGS (Ta =25, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage 6.5 \
lcc Circuit current 100 mA
P P dissipation M65831P 1 W
d ower dissipatio M65831FP 650 mwW
Topr Operating temperature -20~+75 C
Tstg Storage temperature -40~+125 C
RECOMMENDED OPERATING CONDITIONS

. Limits .

Symbol Parameter Test conditions Min Tvo Max Unit
Vce Supply voltage 45 5 5.5 \4

fok Clock frequency 1 2 3 MHz
VIH High input voltage 0.7Vop| - Vobp \
ViL Low input voltage 0 - |0.3Vop| V
ELECTRICAL CHARACTERISTICS (Vcc =5V, f= 1kHz, Vi= 100mVrms, Ta = 25°C, unless otherwise noted)

. Limits .

Symbol Parameter Test conditions Min Tvp Max Unit
lcc Circuit current - 16.0 | 40.0 | mA
Gv Voltage gain RL=47kQ -35| -05 25| dB

Vomax Maximum output voltage THD=10% 0.7 1 - Vrms
' . fs = 500kHz - 0.3 1.0 o

THD Output distortion 30kHz LPF fs = 250kHz — 05 5 %
No Output noise voltage DIN-AUDIO (Low sampling) = -92 | -75| dBV
SVRR Supply voltage rejection ratio Vce = = 20dBV, f = 100Hz - -40| -25| dB
. Upon changing delay time 508 528 548
TMUTE '] Mute time Upon cancelling sleep mode 508 | 528 | 548 | "
lccs Circuit current (Sleep mode) Sleep mode - 120 | 30.0 | mA
z MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

M65831P,FP

DIGITAL ECHO (DIGITAL DELAY)

TEST CONDITION
SWITCH CONDITIONS %1 or 2
Sampling {S|{S|S|S|S|S|S
Symbol Parameter . frequency | 4 | 5 | 6 | 7 [10[24|30 Remark
Icc Circuit current - 1T{1{1]1]{1]{2}{2] No signal
Gvi . 500kHz | * [*|*[1]1]1]1 _ !
G2 Voltage gain TR I AR ERE Gv = 20log(Vo/ Vi)
Tda TPt (141
Tdb 2011 [Vl
Tde 1121111184
Tdd 21211114V
Tae 800tz T TR T [V L T
Tat 211211V
Tdg 112121118414
Tdh Delay time 212121114V
Ta & T T2 ]0
Ta;j 201012044
Tak 11201121444
Tai 2121112144V
Tam 280Kz e T L v o
Tdn 2111212444
Tdo 1{2(2]2{4[V]}
Tdp 2121212111
Vomax 1 Maximum B500kHz | * [* [ *!1(1[/1]1]30kHz L.P.F
Vomax2 output voltage | 250kHz | * | % [%x|2|1(1]1]| THD=10%
THD1 Total harmonic | 500kHz | * | * [ * |1 |1 [1|1]| 30kHz L. P. F
THD2 distortion 250kHz |* [*|%x|2({1[1]|1]| THD=10%
No1 Output noise 500kHz | * |* | *%|1]1]1]2]| DIN AUDIO Rg=50Q
No2 voltage 250kHz | * | % |%[2{1])1|2!| Vi=0mVrms
svRR | Sweely voltage ||yl b x| 1|1 |2 AVoe=-20dBv, f=100Hz
rejection ratio
2
MUTE T - V% {x %1111 Upon changing delay time
1
Mute time >
MUTE S - ¥ (% % |x || 111} Upon cancelling sleep mode
1
Amrrsuslsm
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MITSUBISHI SOUND PROCESSOR ICs

M65831P,FP

DIGITAL ECHO (DIGITAL DELAY)

TEST CONDITION

0.1u

|| Forecast] [orecs
circuiT| [circulT
| |

DEMODULATOR
DATA IN_ DELAY DATA OUT CC1 CC2 DELAY DATA OUT
AUTO | Jpeser MAIN CONTROL 7 48k
RESET | sham
CLK TEST DATA OUT
] - |
":D‘ DI(EZIED/?\J\:I’F;%TE MODE CONTROL | DIG.GND ANG.GND
T | T f
VDD T g i 1 ! I )
o2l 8] [o] [s] [ef [zl [e] [ef [l [ [2
™ S5 S6 s7 s10
0.1 1 ] ] ] =
I I 2 2,3 2. 2, o
2MHz 2
10091 11 00p o oND
——0_ VDD

Units Resistance : Q

Capacitance : F

}‘MITSUBISHI
ELECTRIC
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MITSUBISHI SOUND PROCESSOR ICs

M65831P,FP
DIGITAL ECHO (DIGITAL DELAY)
TYPICAL CHARATERISTICS
THERMAL DERATING CIRCUIT CURRENT.VS.
(MAXIMUM RATING) SUPPLY VOLTAGE
12 25.0 —r———
_Ta = 25 °C
z 4 NO SIGNAL ,
< 10 £ 200 A
a Q
% 0.8 N L P
o} £ 150
= 065 z 4
< 06 \ o Vd
@ NN\ a e
@ N 3 100 /
S 04 n - /
0:0.325 N 5 g
g o2 b 2 50
o AMAN &)
0 2 0
0 25 50 75 100 125 150 20 30 40 50 60 70
AMBIENT TEMPERATURE Ta (C) SUPPLY VOLTAGE Vcc (V)
= MAXIMUM OUTPUT VOLTAGE OUTPUT NOISE VOLTAGE
£ VS. SUPPLY VOLTAGE VS. SUPPLY VOLTAGE
?, 25 T T T > -60 T T T
x f=1kHz Q Vi=0Vrms
g RL =47k Q 3 Ro =509
S oolTHD=10% S 70 DIN AUDIO
4y - "
2 P 2 A\
: 1 5 7 I_—j —80 !
o) v o) N
> L~ > \\
5 1.0 -~ b —90 AN\
a v 2 \ fs=250kHz | [ 4
5 v z
o o544 = 100 ™~ ]
s [T 5 fs = 500KHz
a 1 1 L
3 5 | ]
2 9 3-110
X 20 30 40 50 60 70 20 30 40 50 60 70
s
SUPPLY VOLTAGE Vce (V) SUPPLY VOLTAGE Vce (V)
TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION VS.
3 VS. OUTPUT VOLTAGE Q FREQUENCY CHARACTERISTICS
£100.0 TTTTT 1 S 10 TTTT T T 1
2 [~ Vee =5V e [~ Vee = 5V
= = 1kHz = = Vi = 100mVrms
z R = 47kQ = ~RL = 47kQ
o} ~30k LP.F o) 30k L.P.F
E 100 E 10
(@] (o] A
5 5
a a 1 fs = 250kHz
L]
o o -
Z 10 / 2 0| Lo Uobouruter
s fs = 250kHz 1A/ S
T e <
T o = 500kHZ 1 b
- -
< o < 001
S 0.001 0.1 1.0 10.0 o 10 100 1k 10k
OUTPUT VOLTAGE Vo (Vrms) FREQUENCY f (Hz)
MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs
M65831P,FP

DIGITAL ECHO (DIGITAL DELAY)

OPERATION
1. DELAY TIME
b2 | 03 | o2 | ol | % T
L 123
L
. H 2456
T 39
H 492
- A 61.4
y H 737
L 86.0
H 983
L 7106
. H 1229
T 1352
H 1475
H e 159.7
y H 1720
L 1843
H 1966

fs = sampling frequency (kHz)
Td = delay time (msec)

2. EASY MODE (EASY /Microcomputer = H)
D1, D2, D3, D4 and sleep are for easy mode

D1
D2 delay time cf 1)
D3
D4
SLEEP cf 5)

3.MICROCOMPUTER MODE (EASY / Microcomputer = L)
REQ ~ | [

sck T e e e ey

DATA __fuee o1 Xo2)oa Yo« Kurefion X o2fioe) o)
LDELAY TIME cf 1) L ID CODES
H = SLEEP MODE H=MUTE
of 5) of 4)
TIMING DIAGRAM

This Tlming chart shows that delay time is set by serial data
from Microcomputer.

DATA signal is latched at the falling edge of Sck signal,
the last ten data are set at the rising edge of REQ signal
when ID codes are satisfied.

ID1,1D3 : L
* 1D2 : H
D4 : equal to IDSW

4. MUTING

(1) Easy mode
Automatic mute upon changing delay time, cancelling
SLEEP mode and power-on

(2) Microcomputer mode
MUTE = H : mute
MUTE = L : automatic mute

DELAY SIGNAL AFTER
CHANGE MODE

DELAY SIGNAL BEFORE
/ CHANGE MODE

AUTOMATIC MUTE

MUTE TIME

(a) UPON CHANGING DELAY TIME

DELAY SIGNAL

MUTE TIME

CANCEL
SLEEP MODE

(b) UPON CANCELLING SLEEP MODE

DELAY SIGNAL

120msec MUTE TIME

POWER ON
(c) UPON POWER-ON

5. SLEEP MODE
Sleep data is
H: clock and RAM stop to reduce circuit current
(sleep mode)
L: normal operation

6. SYSTEM RESET
Automaticaly reset power-on. The reset time is about
120msec. Delay time is set at 147.5msec.

A MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs
M65831P,FP

DIGITAL ECHO (DIGITAL DELAY)

APPLICATION EXAMPLE

1. EASY MODE
non-porlar 1 30k 3K
AAN

H V- T —WW\ T
0.01u ;;; SSOODT 0.01u

Tw 27k ouT
7

O.1u

473 01T 0.1
19 %‘ 17
8

kel

o

= [
||

N

~
or1 N B
oP2 IN |3}

P u [
g 2 5 5 & g 3 2 3
> - o) ) o« o o ©
a — - N
5§ g & 3 &
5 O ° .

[s=4

(y

-

g

~

= a a o
o > 5 I e ] Z b4
a < o — Y] m < w 52 — [0 Q
> X X o Q a o [ = %} la] <

™

1000 o L ¢ 2MHz
011 400p 100p

S
w
N
o
[}
~
©
©
S
N

i

H

i

SLEEP SW
i

SETTING DELAY TIME

Units Resistance : Q
Capacitance : F

2. MICROCOMPUTER MODE

non-porlar Tu 30k 3k
N

47 B 0.1\ 0.1 )
22 20 19 % ﬁ'Tﬂ %\ 15 13
Q =z = [ z w — o z [ =z =
s - 3 B3 - & 8 8 L 3 L 3
W a [y w o~
3 I T S o & Y b
5 o . © g
]
2
. 5, o & 3z - B B 2 ¢
z %) @l ]
S £ 2 & 8 & g8 ¥®¥ L @& 8 2
1 2 3 4 5 6 7 8 of Lo [u 12
w
™
o
100u 77 g1, [t 2MHz a
100p 100p )
I I L4l i
MICROCOMPUTER

Units 'Resistance : Q
Capacitance : F

x MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

M65832SP
DIGITAL ECHO WITH VCR VOICE MIXER

DESCRIPTION
The M65832SP is a CMOS IC designed for VCR karaoke applications.

The IC has a music blank detector, which is necessary for lead-in detection on VCR, as
well as echo effects, which are added to voice signals picked up by microphone. The

result of detection is output as VISS signals, so that existing microcomputer software can
be used without any modification.

FEATURES

M Built-in input/output low pass filters, A—D, D—A converters,
and memory facilitate forming of digital echo system

M Four channels of line inputs : Hi-Fi, L, R and normal
Each provided with bass booster

B MIX output for after recording

M Builtin mixer for mixing microphone, echo, and line signals

M Includes power on reset circuit

Outline 48P4B

RECOMMENDED OPERATING CONDITIONS 1.778mm pitch 600mil SDIP
Supply voltage range::«:««eossereeeneeenes Vee, Voo = 45~5.5V (13.0mm x 45.85mm x 3.8mm)
Rated supply voltage:«:«+ooorwersrersirnrmanenenns Vee, Vob =5V

SYSTEM CONFIGURATION |

M65832SP
L ll HPF '| ' Mlxj———| BASS }—:{ MIX }—— L
VOCAL
cuT
R — ——| BASS J—:{ MIX ]—— R
CTL ———-—-—I
NORM —4{ SEARCH H viss } VR

Mic1

MIC AMP

MIX

MIC2 MIC VOL

ECHO l—-—{ ECHO VOL

MIC AMP

* MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

M65832SP

DIGITAL ECHO WITH VCR VOICE MIXER

SEARCH OUT
SEARCH PUL [T
SEARCH SW [£0|
D VDD

X ouT

X IN

SIG PUL SW

PIN CONFIGURATION
ECHO MIX OUT [1] ~ 48] vOL MIX IN
ECHO MIX IN [2] 7L IN
LPF2 OUT [3] [46] B.B. AMP L IN
LPF2 IN [4] 45] B.B. AMP L OUT
oP2 ouT [B] 44 L ouT
0OP2 IN [6] [43] A GND
cc2[T7] 42 R IN
cei [8] %BAB. AMP R IN
OP1 IN[9] 40] B.B. AMP R OUT
OP1 OUT [10] 39 R ouT
LPF1 OUT [i]] = 38| LR MIX OUT
LPF1 IN% § 37]N SEARCH IN
SENS ADJ 1[13 % 36N IN
SENS ADJ 2[T4] ® [B5] B.8. AMP N IN

34 B.8. AMP N OUT
33N ouT

132] REF

B1] A vce

30] MIX OUT SwW
29 B.8. SW

28] BIT SW 2

27 BIT sw 1

6] TEST

QOutline 48P4B

25 NC

NC : NO CONNECTION

IC INTERNAL BLOCK DIAGRAM - 3.3 s¥ MIX OUT SW TEST vee GND
— - —®-- —— B — DB - —
B. 20k '
8.6 AW L oUT @——AMP L B NG i
—T L out
A I—L 30k 15k MIX AMP L
B.B.AMP L IN @0 , 4 I .
LING | 30k X
BAMP 20k r“w“]
B.B. AMP R OUT (@ BBAMPR S I B9 R OUT
AN L‘L 30K "‘1V5Vr(] MIX AMP R
B.B.AMP R IN @) é £ REF (32 REF
R IN Q o 30k '
B, 20k
B.B.AMP N oUT G2 BEAMPN 5 >
Ly =T N oUT
30k 15k MIX AMP N 30k
B.B.AMP N ING5) 30k !
30k, 1 [ N l
NN ] ) F"/ LR MIX 0UT
15k @
N SEARCH IN VOL MIX IN
s 100 1 Fo
SEARCH
SENS ADJ 2 {cLocK § ?:T
BIT SK 1 SEARCH PUL
BIT S 2 ]
1% SEARCH OUT
SIG PUL SH TPF1 RAM ey SEARCH S¥
DIGI ELAY
. I TAL DELA 5 | > , (
b b bbbl b -j-l_l
_LPFLLPFL OPI OP1 CCl CC2 OP2 OP2 LPF2 LPF2 ECHO ECHO o
IN T oUT IN IN ouT IN ouT MIX IN  MIX ouT Unit Resistance: Q
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MITSUBISHI SOUND PROCESSOR ICs
M65832SP

DIGITAL ECHO WITH VCR VOICE MIXER

ABSOLUTE MAXIMUM RATINGS (Ta=25°C, unless otherwise noted)

Symbol Parameter Ratings Unit
Vce Supply voltage - 65 \
Icc Circuit current 100 mA
Pd Power dissipation 1.4 "
Topr Operating temperature -20~+75 C
Tstg Storage temperature - 40~+ 125 C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Test conditions Min L_lrrr;::t)s Max Unit
Vce Supply voltage 4.5 5 5.5 \
fok Clock frequency 39 4 4.1 MHz
ViH High input voltage Pin® @@ O B & D 0.7Voo| - Vob Y,
Vi Low input voltage Pn® @ & @ 8,8, 0 - |03Vop| V
foL CTL input frequency 45 - 3.0k Hz

ELECTRICAL CHARACTERISTICS (Vcc =5V, f= 1kHz, Vi= - 22dBV, fck = 4MHz, Ta =25, unless otherwise noted)

Symbol Parameter Test conditions Min L_nrr?;s Viox Unit
Icc Circuit current - 40 60 | mA
CS Channel separation DIN-AUDIO 60 70 - dB
Gv Voltage gain -3 0 3| dB
Gv Voltage gain Pin @ input, LR mix input 3 6 9| dB
Vomax Maximum output voltage THD=0.1% -1 3 - dBV
No Output noise voltage DIN-AUDIO, Rg = 620Q - -100| -95 | dBV
THD @| Total harmonic distortion 30kHz LPF - 0.02| 0.05 %
R 3| Roll off frequency 300 400| 500 | Hz
Gvs Bass boost voltage gain f=100Hz 5 7 9| dB
VrB Switching noise voltage DIN-AUDIO - 15 30 | mVeep
VpL Switching noise voltage L+ R OUT, MIX OUT, DIN-AUDIO - 15 30 | mVep
Zi Input impedance Pin @, @, ® 20 30 - kQ
Zo Output impedance - - 200 Q
Gv Voltage gain -3 0 3] dB
Vimax >| Maximum input voltage THD=10% -3 0 - dBV
No = | Output noise voltage DIN-AUDIO - -90| =70 | dBV
THD E Total harmonic_distortion 30kHz LPF - 1.8 3.0 %
To Delay time 137 139 141 ms
VOET Detect voltage Pin @ output 220 320 | 420 | mVeo
Vet CTL input voltage +0.9 - +25 \Y
VCTLNO CTL noise protect level - - +0.3 \
Tc Music detection pulse number Real time 10sec :Z:: S;E 2221; : : E::
Pin @=H, pin @=L 88 90 92 | bit
To 'g No music detection pulse number g:: g; :: S;: g;h 22 gg gg E::
D Pin @=H, pin @=H A48 50 52 bit
Tw VISS signal output pulse number 59 61 63 bit
Dviss VISS signal duty ratio Pin @=H, pin @=L 20 25 30 %
Dsout SEARCH OUT duty ratio Pin @=H, pin @=L 40 50 60 %
ZicTL CTL input impedance 30 50 kQ
VoH SEARCH High output voltage ®,®pin, lon = — 2mA 3.6 - - \
VoL SEARCH Low output voltage ®,@pin, loL = 2mA — - 1.3 Vv
AMITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs
M65832SP

DIGITAL ECHO WITH VCR VOICE MIXER

TEST CONDITIONS
~ Setting pin conditions R
8| Symbol Parameter Input Output Remark
o 1712024 26|27 |28 | 29| 30
lcc Circuit_current - - H L H L L L L H | No signal
Vid2 Vo44
cs Channel separation Vid7 Vo39 L L H L L L L H | DIN-AUDIO
Vid2 Vo33
. Vid7 Vo44
Gv Voltage gain Vid2 Vo39 L L H L L L L H
Vi36 Vo33
Vi48 Vod44
Voltage gain Vi48 Vo39
ev MIX) vigg [ voza | M| LMt
Vid7,42 Vo38
. Vid7 Vo44
Vomax | Maximum outout Vi | Vo390 | L | L |H|L| L] |L]|H|THD=01%
voltage Vi3 | Vo33
- Vo44
° No Output noise voltage - Vo39 L L H L L L L H El?;i:r?a?lo‘ Ro=620Q.
5 - Vo33 !
Total harmonic V!47 Vod4
THD distortion Vid2 Vo39 L L H L L L L H 30kHz L.P.F
Vi36 Vo33
Vi47 Vod44
fR Roll off frequency Vi42 Vo39 L L H L L L H H
Vi36 Vo33
Vid7 Vo44
Gve Balss boost Vig2 | Vo39 | L | L |H | L|L|L]|H]|H]|f=100H
voltage gain Vi36_ | Vo33
Switching  bass boost - Vo4l .
VPB X - Vo39 L L H L L L |LeH H DIN—-AUDIO, No signal
noise voltage
- Vo33 :
- Vod4
Switching line noise |. - Vo39 [Hel) L H L L L L H DIN-AUDIO, No signal
VPL
voltage - Vo33
- Vo38 H L H L L L L Hell
Gv Voltage gain Vil2
> | Vimax Maximum input voltage | - THD=10%
2| No Qutput noise voltage - Vo3 H L H L L L L H DIN-AUDIO, No signal
a THD Total harmonic distortion . 30kHz L.P.F.
n Vil2
T Delay time
VDET Detect voltage Vi37 PN@® | H L H H L L L |vonitor| @pin=H(test mode), @pin=Monitor |Notel
VeTL CTL input level . GND standard, with + Note2|
VCTLNO CTL input noise level vits Vo8 H H H L - - - H GND standard, with Note3
Te Music detection H L H L L L L H | @pin=H 512 pulse over Noted
pulse number H L L L L L L H | @pin =L 2048 pulse over
i H{L{H[L]IH]L]{L]|H/| @pinH @pin=L 90+2bit
§ o No music detection via7 H L H L L L L H @pin=L. @pin=L 38t2bft Note5
pulse number Vil5 Vo18,19 | H L H L L H L H | @pin=L, @pin=H 60+2bit
H L H L H H L H @pin=H, @pin=H 50+2bit
TW VISS output pulse number Noteb)|
Dviss VISS duty ratio H L H L L L L H Note7
DsouT SEARCH OUT duty ratio @pin=H, @pin=L Note8|
Note 1. Input a sine wave signal (f = 10kHz) from Vi37 and measure the positive amplitude of pin@® when pulses are produced at pin®.
(By making arrangements that pin@=H test mode, it becomes possible to monitor the output of the internal comparator at pin@.)
2. Input a pulse signal or sine wave signal (f = 100Hz, 1.8Vpp) from Vi15. Conditions are unfaulty if Vo18 produces pulses.
3. Input a pulse signal or sine wave signal (f = 100Hz, 0.6Vpp) from Vil5. Conditions are unfaulty if Vo18 produces pulses.
4.

o~ o

Input a signal from Vi15 as explained in Note 2 and produce VISS (duty:25+5%) for a moment (as the unit is in the music detection
state when it is powered up.) ’

Turn off the Vi15 input and open the connection between pin® REF and GND. (Internal reset).

Input signals as explained in Notes 1 and 2 simultaneously. Turn off only the Vi37 input when at least 512 or 2048 pulses (make
selection according to the polarity of pin@) have been input from Vi37. Conditions are unfaulty if pin@® produces VISS (duty : 25 +
5%).

. Follow the same procedures as explained in Note 4 until the turning off of the Vi37 input. Count the number of control (Vi15) pulses

from that point to the instance that VISS (duty : 25 £5%) is produced or pin® goes from L to H.

. Count the number of pulses when VISS (duty : 25 +5%) is being produced.
. Measure the duty ratio of the VISS (duty : 25 +5%) signal.
. Measure the duty ratio of pulses output through pin® when VISS (duty : 25 + 5%) is not produced.
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MITSUBISHI SOUND PROCESSOR ICs
M65832SP

DIGITAL ECHO WITH VCR VOICE MIXER

FUNCTION

1. Bass boost circuit
It is provided with three input pins for Hi-Fi VCR audio
Leh (L), Reh (R) and normal track audio (N), and bass
boost circuit is provided to each pin.

Maximum boost volume is 8dB and the slope
characteristic is constant at — 6dB/oct. Roll-off frequency
fR is variable by external C and R.

ON/OFF buss boost is controlled by H/L of pin @.
Gv(dB)

ON(®=H)

81

6dB/oct

OFF(@=L)

f(H2)

P ‘PR IP—— 4

100 fR

fris set to 400Hz in the standard circuit example in
application example. To change fr, use Ci and C2 as
inverse proportion constants.
400
— A
R

Ci’ =0.015 ux

4
C2' =5600p X “%(.)“ @

2. Digital delay circuit

It is a delay circuit havaing the delay time of 139.9msec
which uses sampling frequency of 125kHz in A-D and D-
A conversion. Appropriate signal bandwidth is around
3kHz.

Delay time is not varialbe. Master clock is not variable
either since it is commonly used by music detection when
the music interval search function described in 5) is use.

3. Echo mixing amplifier, echo volume, feedback
Builtin OP amplifier connected to M~@ pins is used for
echo mixing. Gain of microphone real sound is determined
by Ri/R2 and is set to OdB in this example. Echo gain
is determined by Ri1/Rs and is also set to OdB.
Echo volume is VR1 inserted right before R3, which
attenuates echo.
Set the feedback to an optimum point using partially
fixed resistor VR2.

4. Line mixing amplifier
Microphone echo audio signal which is generated by
mixing the real soud and echo is output to pin @.
It is connected to the built-in line mixing amplifier
through pin @ for mixing with L, R and N. ON/OFF of
echo and clock is possible by combining pin @ echo

switch and pin @ search switch (refer to e)).

Gain in mixing is internally fixed to 6dB for the
microphone system and OdB for the line system.

Since the signal which is generated by mixing L and R
is output to pin @, it can be used, for example, for
Karaoke using Hi-Fi audio and postrecording using normal
track audio.

. Music interval search

Music interval search circuit is provided for searching the
VCR tape head. It is designed so that the ordinary VISS
microcomputer software can be used by means of
searching no signal section in the normal track and
outputting the search result as a VISS signal.

Music interval search function consists of the following
function blocks: a) control track signal waveform shaping,
b) normal track signal reference level comparison, ¢) music
detéction, d) no music detection, and e) VISS signal
generation.

(1) Control track signal waveform shaping

MB5832SP is provided with a control signal input pin
which detects music by detecting real time on the tape
recording using the control signal recorded on the VCR
control track and outputs VISS signal.

Since the control signal input pin has a built-in
waveform shaping circuit, derivative waveform can be
input directly. Positive pulse of 0.9V or more for the OV
reference input is detected as a leading of H level and
negative pulse of —0.9V or below is detected as a trailing
of L level.

Signal within + 0.3V is not detected to prevent
misdetection of noise.

tH LEVEL DETECT

0.9V-.- |
A |\ ‘- NOISE PROTECT
“oav-1/ _LEVEL
R e
WAVE

FORM

ov
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MITSUBISHI SOUND PROCESSOR ICs

M65832SP

DIGITAL ECHO WITH VCR VOICE MIXER

(2) Normal track signal reference level comparison

Normal track audio signal is also input to the pin @ signal
reference level comparison circuit for music detection.
Signal reference level comparison circuit consists of
amplifier and level comparator. Level comparator outputs
a pulse when an amplitude of 320mV or more for the
no signal level is input. The amplifier can set gain in the
range of 0~B60dB using an external resistor. Apparent
detection level of the level comparator can be determined
by setting the gain.

In other words, apparent detection level when the gain
is set to 20, 40, and 60dB is 32, 3.2, and 0.32mV
respectively.

Amplified normal

track signal 1/2vce

Level detect result " I | ” | |

Amplifier gain Gv is determined by R4 and Rs as follows:
Gv = Ra + Rs/Ra4 (times)

Rs is appropriate at hundreds of kQ.
Detected signal low-cut frequency fc is determined by
R4 and C3 as follows :

fc=1/2r Ra-Cs (H)

(3) Music detection

To search a music interval, it is necessary to judge if
it is a music or not. This judgment is made by
counting the control track signal and monitoring real
time on the tape recording for approx 10 seconds. If
the number of pulses in the level detection obtained
in b) is 2048 or 512 or more (can be switched by
L/H of pin @), it is judged as a music. Since the
control track signal is used for monitoring, 10 seconds
in real time on the tape recording can always be
monitored even if the tape is run at a high speed.

Control track

signal input ~ 4~ H M ceaconn. "

f Real time 10sec gl
Level detect LIl
result 0 0w emcmeceee- .I_I_Ll_lJ L il

le
I772048 or 512 pulses
music decision

(4) No music detection
No music is judged when no pulse in level detection in
b) is detected for a prescribed time after a music was
detected.

Like the music detection, judgment is made by counting
the control signal and monitoring real time on the tape
recording. Real time can be selected by changing the
polarity of pin @ and pin @.

real time on tape recording
PIN@ PIN@ CONTROL PULSE No.  NTSC PAL

L L 38(bits) 1.27 1.52(sec)
L H 60 200 240
H L 90 300 360
H H 50 167 200
CONTROL
TRACK annm........ g
SIGNAL INPUT I_______I
38,60,90,50 bits
LEVEL DETECT
RESULT M 11
MUSIC INTERVAL
NON-MUSIC DECISION
DECISION TIME

(5) VISS signal generation

Music interval is recognized at the point where no music
is detected after a music was detected, and VISS signal
is output. VISS signal which is originally recorded on the
control track is ignored, and it is output after converted
into a control signal of 50% duty. Therefore, duplicate
operation by VISS signal generated in music detection can
be prevented.

Since the result of music detection is also output to
pin ® during the VISS output, this function can also be
applied to music detection without using VISS.

NON-MUSIC
DECISION TIME —-L
SEARCH OUT MUSIC INTERVAL DECISION
PIN@® OUTPUT LI L LT ...
DUTY 501-10%]_ Duty 25+5%
SEARCH PULSE r 61-bits ]

PIN ® OUTPUT [ 1

ON/OFF of echo and music interval search circuit can
be selected by combining H/L of pin @ echo switch and
pin @ search switch.

In other cases than @=H and @=L, control track input
signal is directly output after waveform shaping.

Therefore, real VISS signal recorded in the control track
can be sent to MCU.
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ELECTRIC



MITSUBISHI SOUND PRUCESSUR IUSs

M65832SP
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TYPICAL CHARACTERISTICS
THERMAL DERATING
(MAXIMUM RATING)
14
3 12 \
o \
1.0
zZ
8 ool I\
T \
a +
3 06
(=) N
o« 04 .
S g
o 02 B
a \‘
O .
0 25 50 75 100 125 150
AMBIENT TEMPERATURE Ta (C)

VOLTAGE GAIN Gv (dB)

MAXIMUM OUTPUT VOLTAGE Vomax (Vrms)

30

20

VOLTAGE GAIN VS.
SUPPLY VOLTAGE

L NEIB. EI% Ofl\l)

Vi = 100mVrms

| =30Hz |

DELAIY,TI_INEI(B. [B. OFF)

Vi = 100mVrms

f[—‘ UTHZ(

2 3

25

2.0

1.5

1.0

05

4 5 6 7
SUPPLY VOLTAGE Vce (V)

MAXIMUM OUTPUT VOLTAGE
VS. SUPPLY VOLTAGE

AN

[ THD = 0.1 % 7
e

2 3

4 5 6 7

SUPPLY VOLTAGE Vcec (V)

CIRCUIT CURRENT VS.
" SUPPLY VOLTAGE
100
<
E 80
8
P
% 60 ,
o W
5
3 40
= I/
2
o 20
i e
S LA
0
2 3 4 5 -8 7
SUPPLY VOLTAGE Vce (V)
OUTPUT NOISE VOLTAGE VS.
SUPPLY VOLTAGE
S
o
T -60
o
P4
W 70
O
= AN LINE
3 s N\ | piNauDIO
S Re = 50Q
o NP
2 T
Q -90 LINE
= DINAUDIO
5 R = 620Q
E-100 2
: [T
2 3 4 5 6 7
SUPPLY VOLTAGE Vce (V)
_ TOTAL HARMONIC DISTORTION
3 VS. SUPPLY VOLTAGE
c 10
(&)
I
},_
g DELAY
g
O
5 Vi=100mVrms
8 f=1kHz —f
o 30kHz L.P.F—
g o1
s
o
<<
T LINE
2 i
= 001
S 2 3 4 5 ) 7

SUPPLY VOLTAGE Vcec (V)
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TOTAL HARMONIC DISTORTION THD (%)

TOTAL HARMONIC DISTORTION VS. TOTAL HARMONIC DISTORTION VS.
OUTPUT VOLTAGE 3 INPUT SIGNAL VOLTAGE
10 € 10
o
T
}_
>
ELA z DELAY [T
1 E o1 Pa
[}
’_
Vce =5V % Vece =5V
f=1kHz o Vo = 100mVrms.
30kHz L.P.F 3 30kHz L.P.F
0.1 g o1
2 z
A INEH] T LINE
N1 -
0.01 < 0.01 ]
0.01 0.1 1 10 S "iom 100m 1k 10k
OUTPUT VOLTAGE Vo (Vrms) INPUT SIGNAL VOLTAGE f (Hz)
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MITSUBISHI SOUND PROCESSOR ICs

M65835FP

SINGLE CHIP KARAOKE PROCESSOR

DESCRIPTION

M65835FP is the semiconductor IC for a karaoke processor based on the silicon gate CMOS process.
Provided with the 3-line non-tune detection circuit with the digital echo and bass boost, M65835FP is a
single chip processor IC designed specially for hi-fi VCR karaoke systems.

FEATURES

Key control unit

B Contains 32-K bits SRAM.

W Contains the HPF mixing amplifier for stereo.

B Capable of varying the basic key from +3 to —4 and in the ex-
panded mode from +20 to —20.

M Capable of key scanning with the aid of the incorporated micro-
computer.

M Provided with auto resetting function, which detects tune inter-
vals and returns the key to the original.

M Provided with LED drive function, which lights LED's correspond-
ing to key UP and DOWN.

Echo unit

B Contains 18-K bits SRAM.

M Contains variable microphone and echo volumes controlled by
the microcomputer.

H Contains the line mixing amplifier.

W Maximum delay time: 140 ms; band: 6 kHz

0.65mm pitch QFP
(20.0mm X 14.0mm X 2.8mm)

Others

H Provided with three channels for line input, namely hi-fi left and
right channels and normal channel, each of which is provided
with the bass boost circuit.

H Capable of tune selection meeting VCR requirements based on
the tune interval detection and pseudo-VISS generation circuit.
M Capable of cutting off the vocal input in the stereo mode.

RECOMMENDED OPERATING CONDITIONS
Operating voltage range ..............c...... e 45~ 55V

MIC1 —[>— MIC VOL

mcawp L |

Rated line voltage ..o 5V
SYSTEM CONFIGURATION
M65835FP RAM
L [ apr | MIX |— Bass — Mx H—1
vocAL LPF|——] KEY CONTROL
R HPF mix |— sass |4 mx H—nr
L R
NORM “—M—‘LX'_S_S_! vISS

MiC2

MIC AMP

MIX

ECHO ECHO | B
VO
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MITSUBISHI SOUND PROCESSOR ICs
M65835FP

SINGLE CHIP KARAOKE PROCESSOR

PIN CONFIGULATION
= '5 '5 = % =z
=3 =S5 23 5 23 g
33z 2a: si.x LE-.03%
88:2,3323z333=2223328°¢%
5555 488-c88c%5=z88z88<25 ¢
[0d [59 [58 o7 [od [58 [34 [03 [3 [31 [5d [€9 [64 [B7] (84 [ B4 [63 B4 [B1
ECHOMIX OUT [1] gd HMIX2 IN
ECHOMIX IN [2] HPF2 OUT
ECHOVOL IN [ 3] g HPF2IN
LPF2OUT KMIXAMPL OUT
LPF2 IN [5] § KMIXAMPL IN
OP2 OUT [ 6] HMIX1 IN
OP2IN 4 HPF1OUT
cc1 [8] HPF1 IN
cc2 9] LPF4 OUT
oP1 N [1d LPF4 IN
oP2 ouT [T OP5 OUT
LPF1 IN [12 OPS5IN
LPF1 OUT [13 d OP40OUT
N SEARCH IN [14 = OP4 IN
SENS ADJ1 [13 a ccs
SENS ADJ2 [18 8 cca
NISFIL [17 3 4 cc3
L ARIT ] op3ouT
AGND 1 [1d OP3IN
CTLIN | LPF30UT
SEARCH OUT [21 LPF3 IN
SEARCH PUL [22 REF
SEARCH sw (23 § veuTLouT
BIT SW [24 VCUT ROUT
SIGPUL SW [25 d VCUT LPF OUT
ECHO SW [26 VCUT LPF IN
BB SW [27 4 KEYCONLIN
MIXOUT SW 28 KEYCONR IN
VOL UP [29 4 VCUT sW
vOL DOWN 39 [5{ AGND3
[a1dbIR4[39[adla7kd[d[+q[4 {14 [=I [+q [+ [aq[47 [ [4] 5]
$853503%55888285583¢
Qe & >0X pUYY¥OPaz¥TQ
Qo m e > % £ 7
¢
Outline 100P 6S-A
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MITSUBISHI SOUND PROCESSOR ICs
M65835FP

SINGLE CHIP KARAOKE PROCESSOR

IC INTERNAL BLOCK DIAGRAM
5 z 2
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MITSUBISHI SOUND PROCESSOR ICs

M65835FP

SINGLE CHIP KARAOKE PROCESSOR

PIN DESCRIPTION
Pin No. Symbol Name /0 Function
@ ECHOMIX OUT | Echo mix output e} . ) T,
® ECHOMIX IN Echo mix input | Constitute the mix amplifier circuit with external CR.
® ECHOVOL IN | Echo volume input | Echo volume input.
C) LPF2 OUT Low-pass filter 2 output [¢] Constitute the low-pass filter on the echo output side with
® LPF2 IN Low-pass filter 2 input | external CR.
OP2 OUT Operation amplifier 2 output [¢] . . .
@ OP2IN Operation amplifier 2 input i Constitute the ech9 demodulation integrator with external C.
CC1 Current control 1 - Demodulator ADM control.
©® CC2 Current control 2 - Modulator ADM control.
OP1IN Operation amplifier 1 input | . L .
h | .
® OP1 OUT Operation amplifier 1 output o) Constitute the echo modulation integrator with external C
® LPF1 IN Low-pass filter 1 input | Constitute the low-pass filter on the echo input side with -
® LPF1 OUT Low-pass filter 1 output 0 external CR.
N SEARCH IN | Normal search input | Input normal signals.
® SENS ADJ1 Sensitivity adjustment 1 - ' . [T
® SENS ADJ2 Sensitivity adjustment 2 — Adjust non-tune detection sensitivity with external CR.
@ NISFIL Noise filter | Terminal to install the tune counter input signal noise removal filter.
AVCC 1 Analog supply voltage 1 -
® AGND 1 Analog ground 1 -
@ CTLIN Control input | Inputs control signals.
@ SEARCH OUT | Search output [0}
@ SEARCH PUL |Search pulse output [0}
[%) SEARCH SW  |Search switch | L: VISS generation present, H: VISS generation absent
. ) . Sets tune interval detection time switching data.
@ BIT SW Tune interval detection switch | H: 110 bits; L: 90 bits
@ SIGPUL SW Tune detection pulse switch | L: 8192 pulses, 4096 pulses
® ECHO SW Echo switch | L: echo OFF; H: echo ON
@ BB SW Bass boost switch | L: BB OFF; H: BB ON
[} MIXOUT SW Mix output switch | L: LR mix output; H: mix output OFF
. Volume increases one step each time an L puise is counted. "L"
® voLup Volume UP input ! is fixed when external volume is provided.
. Volume decreased one step each time an L pulse is counted.
@ VOL DOWN Volume DOWN input : "L" is fixed when external volume is provided.
Echo/microphone selector switch. Selects microphone or echo
— . ) volume control.
@ ECHOMIC Echo/microphone selector switch : L: echo; H: microphone. "L" is fixed when external volume is
provided.
® KEY TEMP VOL | Key tempo and volume output 9] Serially outputs information as to the key tempo and volumes.
tout "H" pul ft tting the final bit of the serial data
® FIN BIT Final bit mark output (o} Ou pt.xt Pulses after outpuitting the final bt of the sert
explained above.
& CLK Clock input | Clock input terminal to read key tempo and volume information.
® VDD 1 Digital supply voltage 1 -
® DGND 1 Digital ground 1 -
@ XOuT Oscillator output (¢}
@ XIN Oscillator input I
<) VSC/VMC VSC/VMC selector switch | L: VSC mode; H: VMC mode
@ KEYD 1 Key drive 1 o Lights LED when KD1 is selected.
@ KEYD 2 Key drive 2 [¢] Lights LED when KD2 or KU1 is selected.
@ KEYD 3 Key drive 3 (0] Lights LED when KD3 or KU2 is selected.
&) KEYD 4 Key drive 4 [0} Lights LED when KD4 or KU3 is selected.
] . When AO = "H", LED: KD1, KD2, KD3 and KD4 scan: TU, TD
@ SCAN Scan line (digit) o and TCS
e When AO = "H", LED: KU1, KU2, and KU3 scan: KU, KD and
® SCAN Scan line (digit) 0 ARS
KEY/TEMP . KD: key becomes one step lower each time this is pushed.
® DOWN Key and tempo input : TD: tempo becomes one step lower each time this is pushed.
* MITSUBISHI
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SINGLE CHIP KARAOKE PROCESSOR

Pin No. Symbol Name /10 Function

@ KEY/TEMP UP Key and tempo input | KU: key becomes one step high.er each timt.a this i§ ?ushed.
TU: tempo becomes one step higher each time this is pushed.

@ KEYD 0 Key drive 0 o} Lights LED ("L") when there is no change in key.

@ MSO Mute output [e] Mute signal outputs from the microcomputer

®  [SWCONT Switch control input |

& |AGND3 Analog ground 3 —

® VCUT SW Vocal cutoff switch | L: vocal cutoff OFF (through output)
H: vocal cutoff ON

® KYRIN Key control R input | Input Rch signals.

& |KYLIN Key control L input 1 Input Lch signals.

® |VCUTLPFIN |Vocal cutoff LPF input | ) )

® VCUT LPF OUT |Vocal cutoff LPF output 0 Terminal to install vocal cutoff LPF

6 |[VCUTROUT |Vocal cutoff R output ¢

) VCUT L OUT Vocal cutoff L output 0

) REF Reference — Output reference voltage (1/2 Vcc)

® LPF3 IN Low-pass filter 3 input | Constitute the low-pass filter on the key control input side with
external CR.

@ LPF3 OUT Low-pass filter 3 output [¢] Constitute the low-pass filter on the key control side with external CR.

[Z) OP3 IN Operation amplifier 3 input | Constitute the key control modulation integrator with external

® |OP3OUT Operation amplifier 3 output 0 CR.

6 cc3 Current control 3 -

& |(cc4 Current control 4 -

® [cCs Current control 5 -

[3) OP4 IN Operation amplifier 4 input | Constitute the key control modulation integrator with external

® [oP4oOUT Operation amplifier 4 output 0 CR.

] OP5 IN Operation amplifier 5 input | Constitute the key control modulation integrator with external

@®@ [OoPsOUT Operation amplifier 5 output 0 CR.

g t:;: glUT ::gxg::: :::::: : ::’t:L n é Constitute the key control low-pass filter with external CR.

g :::::: :‘?UT ::g:gzzz 2:::: : ?S:Lt CI) Constitute the key control high-pass filter (Lch) with external CR

®@ HMIX1 IN High-pass 1 mix input | Terminal to mix and input HPF 1 outputs.

g En:ﬁ:x: glUT x; ﬁ:: ::s:::::: t :Et:tut Cl) Constitute the key control Lch-side mix amplifier with external C.

®@ HPF2 IN High-pass filter 2 input | Constitute the key control high-pass filter (Rch) with external

@ HPF2 OUT High-pass filter 2 output ) CR.

] HMIX2 IN High-pass 2 mix input | Terminal to mix and input HPF 2 outputs

i:::i:mz': gluT i:z :::: :zg:::::_ :{ lc:ﬁ:tut CI) Constitute the key control Rch-side mix amplifier with external C.

® |AGND2 Analog ground 2 -

& VCC 2 Analog supply voltage 2 -

® |[NOUuT Nch output 0

g ggﬁmg z %UT :3: 222:: zz: ;l::‘::t ? Constitute the bus boost circuit (Nch) with external CR.

] NIN Nch input |

() LR MIX OUT LR mix output [¢)

® [ROUT Rch output ]

g :g:m 2 %UT gz: Ezz:: 222 ﬁ“gﬁ;’t ? Constitute the bus boost circut (Rch) with external CR.

R} RIN Rch input 1

(2] LOUT Lch output [¢)

g :g:mg t %UT gﬁ: 222:: tz: ::;S:t ? Constitute the bus boost circuit (Lch) with external CR.

@ |[LIN Lch input |

® [MIXIN Mix input [ Input echo volume output signals.

(] MICVOL OUT  |Microphone volume output O Microphone volume output

® MICVOL IN Microphone volume input 1 Microphone volume input

x MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

M65835FP

SINGLE CHIP KARAOKE PROCESSOR

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted)

Symbol Parameter Ratings Unit
Vce Supply voltage 6.5 \
lcc Circuit current 120 mA
Pd Power dissipation 1400 ) mwW
Topr Operating temperature —-20~70 °C
Tstg Storage temperature —40~125 °C
RECOMMENDED OPERATING CONDITIONS (Ta = 25°C, unless otherwise noted)
" Limits .
Symbol Parameter Test conditions Min Typ Max Unit
AVcc Analog supply voltage 4.5 5.0 55 V
DVbb Digital supply voltage 45 5.0 55| V
AVee Potential difference between A Vcc and D Vop -0.3 0 03] V
fek Clock frequency 15.5 16.0 16.5{ MHz
VIH Input voltage ("H" level) . 0.7VDD| — Vopb| V
ViL Input voltage ("L" level) 3883039888 pin 0 - |03vop| V
foL CTL input frequency Pin®=H 30 - 3.0k| Hz
ELECTRICAL CHARACTERISTICS (Vcc = 5V, f = 1 kHz, Vi = 200mVrms, fck = 16MHz, Ta = 25°C unless otherwise noted)
<o Limits
2 - .
g § Symbol Parameter Test conditions Wi Tyo | Max Unit
£
gg lcc Circuit current No signals present - 65 75 mA
=&
CS Channel separation DIN-AUDIO 60 70 - dB
Gv I/O voltage gain -2 0 2 dB
Gv 1/O voltage gain 4 6 8 dB
VoMAX | Maximum output voltage THD =0.1% -1 3 - dBv
No Output noise voltage DIN-AUDIO, Rg = 620 Q - -100 | -95 dBv
@ | THD Total harmonics distortion 30 kHzL.P.F. = 0.02 | 0.05 %
J [ frR Bass boost roll-off frequency 300 400 | 500 Hz
Gvs Bass boost voltage gain f=100 Hz 5 7 9 dB
Ves Bass boost switching noise voltage DIN-AUDIO - 15 30 | mVpp
VPL Line switching noise voltage LR OUT MIX OUT,DIN-AUDIO - 15 30 | mVpp
Zi Input impedance 20 30 - kQ
Zo Output impedance - - 200 Q
Gv I/0 voltage gain -2 0 2 dB
o | Vimax  |Maximum input voltage THD = 10 % -3 0 - dBv
E No Output noise voltage DIN-AUDIO, Rg =51 Q - -90 | -70 | dBv
THD Total harmonics distortion 30 kHzL.P.F. = 1.8 3.0 %
TD Delay time 137 139 | 141 | msec
VDET Internal detection sensitivity Pin @® output amplitude 240 320 400 [ mVpo
VeTL CTL input voltage With reference to GND +0.9 - 2.5 )
VcTiNo | CTL noise protect level - - +0.3 \
. Play time: approx.20 s Pin@®=H 4096 - - pulse
Tc No. of tune detection pulses Pn® =L 8192 — — pulse
. L Pin@=H 98 110 102 bit
- To Tune interval detection time Pn@=L 88 % 92 | bit
g T™W No. of VISS output pulses 59 61 63 bit
& [Dviss | VISS duty 20 25 30 %
Dsout |Search OUT duty Pin®@=L,Pin®=H 40 50 60 %
! N SEARCH IN = 50mVrms, f=6kHz,DIN-
Noce Echo cross talk level during search AUDIO,Rg=510 70 50 dBv
) N SEARCH IN = 50mVrms, f=6kHz,DIN-
NocL  |[Line cross talk level during search ’ ’ - - ~ B
ine ci vel during AUDIO,Rg=6200 75 55 dBv
VoH Search H output voltage ©),@ pin IoH = —2mA 3.6 = - \
VoL Search L output voltage @),@ pin loL = 2mA - - 1.3 v
MITSUBISHI
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SINGLE CHIP KARAOKE PROCESSOR

§ g Symbol Parameter Test conditions __ Limits Unit
S Min | Typ | Max
Nom Output noise voltage (VMC) FO (TO,KO), DIN-AUDIO and Rg = 51 Q - —-82 | -65 | dBv
© | Nos Output noise voltage (VSC) FO (TO,KO), DIN-AUDIO and Rg = 51 Q - -70 | -57 | dBv
g THDM [Total harmonics distortion(VMC) FO (TO,KO), 3 kHz L.P.F. - 0.8 2.0 %
:%. THDs _ |Total harmonics distortion (VSC) FO (TO,KO), 3kHz L.P.F. - 1.8 3.0 %
X | Gv I/0 voltage gain -6 0 6 dB
Vomax___|Maximum output voitage THD =10 %, 30 kHz L.P.F. -3 0 - dBv
« | No Output noise voltage Pin & = H, DIN-AUDIO, Rg = 51 Q - -88 | -72 | dBv
% Gv /O voltage gain With input given via single channel -3 0 3 dB
o e < N N N
‘—§ Vomax  [Maximum output voltage r:g;:%u;f';gnk:: E";g::e channel -1 3 - dBv
> GvRes __|Vocal cutoff ratio With L and R inputs given 20 24 - dB
Gve 0 |1I/O voltage gain 0 dB Voltage gain set to 0 dB -1.0 0.0 1.0 dB
Gve -2 |1/O voltage gain -2 dB Voltage gain set to -2 dB -3.0 -2.0 | -1.0 dB
8 Gve —4 |1/O voltage gain —4 dB Voltage gain set to -4 dB -5.0 -4.0 | -3.0 dB
g Gve -6 |I/O voltage gain —6 dB Voltage gain set to —6 dB -7.0 —-6.0 | -5.0 dB
2 Gve -8 |1/O voltage gain —8 dB Voltage gain set to -8 dB -9.0 -8.0 | -7.0 dB
S | Gve—10 [ /O voltage gain —10 dB Voltage gain set to —10 dB -12.0 | -10.0 | -9.0 dB
Gve —15 | /0 voltage gain -15 dB Voltage gain set to —15 dB -17.0 | -15.0 {-13.0 dB
Gve — | /O voltage gain — dB Voltage gain set to — dB - ~60.0 | —40.0 dB
Gve 6 |I/O voltage gain 6 dB Voltage gain set to 6 dB 4.5 6.0 7.5 dB
E Gve 3 |l/O voltage gain 3 dB Voltage gain set to 3 dB 1.5 3.0 4.5 dB
2 [Gve0 |V/O voltage gain 0 dB Voltage gain set to 0 dB 15| 00] 15| dB
E’ Gve -3 | /O voltage gain -3 dB Voltage gain set to -3 dB -4.5 -3.0| -1.5 dB
2 | Gve—6 | /O voltage gain -6 dB Voltage gain set to —6 dB -7.5 -6.0 | -4.5 dB
& | Gve —10]V/O voltage gain —10 dB Voltage gain set to —10 dB -12.0 | -100 | -85 | dB
£ [Gve —15[V/O voltage gain -15 dB Voltage gain set to —15 dB —17.0 | -15.0 [-13.0 | dB
Gve — | I/O voltage gain —o dB Voltage gain set to — dB - -60.0 | —40.0 dB
g MITSUBISHI
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M65835FP

SINGLE CHIP KARAOKE PROCESSOR

FUNCTIONAL DESCRIPTION

(1) Bass boost
Pin @ BBSW = H. When bass boost is ON, BBSW = L; when
OFF, flat.

Gv(dB)
10
8 : 6dB/oct
ON |
0 .
OFF | !
H |
100

f(Hz)
400

M65835FP is provided with 3 input terminals for 3 lines: vocal Lch (L)
and Rch (R) and normal track vocal (N). The bass boost circuit is
inserted into each line.

The maximum voltage gain is 8 dB, and the slope characteristics
are constant at —6 dB/oct. The roll-off frequency, fR, however, can
be varied via external C and R.

Bass boost is turned ON/OFF via H/L of pin @.
fR is set at 400Hz in the example applied circuit. To change fR,
change C1 and C2 assuming these as inverse proportional con-
stants.

C1 = 00150 X —o (F)
ER R

400
C2'=5600P X —fR—'- (F)

(2) Digital delay circuit
This has delay time of 139.3 ms with the sampling frequency dur-
ing A-D and D-A conversion at 125 kHz. The signal band is set at
6kHz in the example applied circuit.
Delay time cannot be changed. When tune intervel detection is
being carried out, the master clock is shared for tune interval de-
tection, and therefore the master clock cannot be chaged, either.

(3) Volume
After reset, the incorported counter carries out initial setting of
volumes. Initial set values depend on whether the VOL UP termi-
nal (pin @), VOL DOWN terminal (pin @) and ECHO/MIC termi-
nal (pin @) are fixed to H ot L. (See below.)

VOL UP terminal (pin @) )
VOL DOWN terminal (pin @)|  Echo volume M':;?Sf:‘;”e
ECHO/MIC terminal (pin @)
L Maximum (0 dB) | Maximum (+6 dB)
H —6dB —3dB

Volume is increased/decreased by detecting the L level input via
the push switch as clock pulse build-up. This detection point
gives the boundary beyond which the volume is varied.

RESET
SIGNAL
cLocK
PULSE
: : 0 —— i —
' H FIXED ' : , H ' ' , ! H
VOL UP ' ' ! ' ' ' 1 H | '
s | A T S R N N S
voL ' HFIXED : : E 5 : 5 5 5 1
DOWN ! ! i ' H ' ! ' ' '
ECHOMIC |  HFIXED : i E E 3 E : : 5
: : : : : : : : : :
' ' ' ' ' ' : : : .
MICROPHONE COUNTER INITIAL ' VL ' H
VOLUME SET SETTING PERIOD 3B 0dB | +3¢B | O0dB : P9 ;
VALUE : ; : =
' \ \ | 1
ECHO VOLUME COUNTER INITIAL
) . . - -6d
SET VALUE SETTING PERIOD 648 48 208 a8 ®
MITSUBISHI
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VOLUME INCREMENT
Echo volume (dB)
Level D11 | D12 | D13
—oco L L L
-15 H L L
-10 L H L
-8 H H L
-6 L L H
—4 H L H
-2 L H H
0 H H H

Microphone volume (dB)

Level D8 D9 D10
—oo L L L
-15 H L L
-10 L H L
—6 H H L
-3 L L H
0 H L H
3 L H H
6 H H H

(4) Non-tune detection block diagram

t N SEARCH IN

NORMAL TRACK
SIGNAL REFERENCE
LEVEL COMPARISON

COUNTER

l > TUNEDETECTION‘—___@ SIGPUL SW
—>

@—T>» GENERATION
CIRCUIT ’_-C\}

1024/ or, 2048 PULSE SWITCHING

¥

TUNE INTERVAL
DETECTION
COUNTER

le————(@3) BITSW

90/ or,110 BIT SWITCHING

VvisS (———‘(:2) SEARCH

GENERATION PUL
PERIOD COUNTER

A

. VISS GENERATION
CIRCUIT

T
1
DUTY 50% \
1
'

1

CTL SIGNAL DUTY 25% I
WAVEFORM GENERATION [—+O I
SHAPING ' CIRCUIT 1

| 1

b e e e e e e e e - - - - 1

Mo

SEARCH

CTLIN

ouTt

3.
>

¥

ECHO SEARCH
SW

(5)Music interval search

Music interval search circuit is provided for searching the VCR
tape head. It is designed so that the ordinary VISS microcom-
puter software can be used by means of searching no signal sec-
tion in the normal track and outputting the search result as a VISS
signal.

Music interval search function consists of the following function
blocks, a) control track signal waveform shaping, b) normal track
signal reference level comparison, ¢) music detection, d) no mu-
sic detection, and e) VISS signal generation.

a) Control track signal waveform shaping

M65835FP is provided with a control signal input pin which de-
tects music by detecting real time on the tape recording using the
control signal recorded on the VCR control track and outputs
VISS signal.

Since the control signal input pin has a built-in waveform shaping
circuit, derivative waveform can be input directly. Positive pulse
of 0.9V or more for the OV reference input is detected as a leading
of H level and nagative pulse of —0.9V or below detected as a
trailing of L level.

Signal within £ 0.3V is not detected to prevent misdetection of
noise.

H LEVEL DETECT

" NOISE PROTECT
LEVEL

L LEVEL DETECT

SHAPED | |
WAVE FROM
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NORMAL TRACK SIGNAL
AFTER AMPLIFICATION

b) -Normal track signal reference level comparison

Normal track audio signal is also input to the pin @ signal
reference level comparison circuit for music detection.

Signal reference level comparison circuit consists of amplifier
and level comparator. Level comparator outputs a pulse when
an amplitude of 320mV or more for the no signal level is input.
The amplifier can set gains in the range of 0~60dB using an
external resistor. Apparent detection level of the level
comparator can be determined by setting the gain.

In other words, apparent detection level when the gain is set
to 20, 40 and 60dB is 32, 3.2, and 0.32mV respectively.

(PIN @® OUTPUT)

INTERNAL CLOCK SIGNAL ﬂﬂfﬂ[ﬂﬂﬂfﬂ]ﬂﬂfﬂlﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
(=125 KHz)

AFTER LEVEL DETECTION " "I | "””"l “"l
(INTERIOR)

¢) Music detection

To search a music interval, it is necessary to judge if it is a
music or not. This judgment is made by counting the control
track signal and monitoring real time on the tape recording for
approx 20 seconds. If the number of pulses in the level
detection obtained in b) is 8192 or 4096 or more (can be
switched by L/H of pin @), it is judged as a music. Since the
control track signal is used for monitoring, 20 seconds in real
time on the tape recording can always be monitored even if
the tape is run at a high speed.

CONTROL TRACK
......... nnnnnru
SIGNAL INPUT ~ -THLAM.....
le— >l
- REAL TIME 20SEC |
LEVEL DETECT
ey TV, § ETETITETITE

8192 OR 4096 PULSES ‘

MUSIC DECISION

d) Non-tune detection

After a part of the tape is judged to have a tune, if none of the
level detection pulses in b) above is present for a period
corresponding to the number of the bits of the control pulses
shown below, that part where none of the level detection
pulses is found is judged to be non-tune.However, if even a
single pulse of level detection in b) is present, the counter
indicating the judgment of non-tune is reset.

During monitoring non-tune, the control signals are counted
and judged based on time recorded on the tape as in the case
of tune detection. For the monitoring period 110 ord 90 bits
can be chosen (switchable via L/H of pin 24).

Pin 24 | No. of non-tune detection control pulses
H 110 bits
L 90 bits

CONTROL TRACK H”IHI I””I”
SIGNAL INPUT  J U e
>

110 OR 90 BITS
LEVEL-DETECT _III n ﬂ ﬂ |
RESULT
(INTERIOR) NON-TUNE
JUDGMENT PERIOD
JUDDGED
TO BE AN INTERVAL
e) VISS signal generation

Music interval is recognized at the point where no music is
detected after a music was detected, and VISS signal is
output. VISS signal which is originally recorded on the control
track is ignored, and it is output after converted into a control
signal of 50% duty. Therefore, duplicate operation by VISS
signal generated in music detection can be prevented.

Since the result of music detection is also output to pin @
during VISS output, this function can also be applied to music
detection without using VISS.

NON-MUSIC __.._>|
DECISION TIME

SEARCH OUT A MUSIC INTERVAL DECISION
PIN@OUTPUT LI LI_N____..
DUTY 50+10% DUTY 2515%
SEARCH PULSE 61-BITS
PN@OUTPUT [

ON/OFF of echo and music interval search circuit can be
selected by combining H/L of pin @ echo switch and pin @
search switch.

In other cases than pin @ = H and pin @ = L, control track
input signal is directly output after waveform shaping.
Therefore, real VISS signal recorded in the control track can
be sent to MCU.

2-38
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ECHO AND TUNE INTERVAL DETECTION OPERATION MODES

Pin® Pin@® . Internal | Pin @ Pin ® Pin @
echo switch | search switch Karaoke | Operation mode clock search OUT search PULSE Mixin
Echo OFF
L — OFF ) ) Stops L fixed Mute
Tune interval detection OFF
Echo ON Through output follows
H Tune interval detection ON ithe stha:lr;?ot::npln Output "H" for the
No VISS generated nput wav ) VISS genera-tion
H ON Operates R Input
Echo ON Generates VISS after period after tune possible
L Tune interval detection ON gﬂﬁr:;tgtrr:::- g‘:tr?;;:n' l::ig:l de
VISS generated | ’ ’
genera duty 50%
This tune interval detection is possible for the range from 30 to 3 kHz
of the control track signal input frequency.
EXPLANATION OF OPERATION AT 3 KHZ OR GREATER
OF CONTROL FREQUENCY
Although the advisable control input frequency is 30 to 3 kHz,
inputting signals of 3 kHz or greater may cause the duty ratio to be
25 and 50%, which is outside the specifications.
When the control input frequency is 3.5 kHz or gerater, the H period
for pin @) search OUT pulses becomes as follows because of the
internal circuit design:
25%  (VISS signal) pulse =64 ms
50%  (other than VISS) pulse = 128 ms
The period thus becomes constant. Accordingly, the greater the
control input frequency, the shorter the period and the greater the
duty ratio. Thus the duty ratios when the frequency is 3 kHz or
greater are as shown in the table below.
CTL input frequency 25% pulse duty ratio 50% pulse duty ratio
4kHz 25.6% 51.2%
5kHz 32.0% 64.0%
6kHz 38.4% 76.8%
7kHz 44.8% 89.6%
MITSUBISHI
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(6) Non-tune detection operation timing
a) Pin @ search SW =L and pin & echo SW =H

14N SEARCH IN —16 SENS ADJ 2 OUTPUT

--------- %— (+) SIDE: 320 mVp0 TYP

T

APPROX. 20S
(RECORDED TIME ON THE TAPE)
Xv A\éfgm”s ] ‘\j\lIJI-II:)Ec;\lETDHTEONBUEMTBUESE(.)F PULSES IS NOT SMALLER THAN 4096 OR 8192,
I .
CONVERSION (WHETER 4096 OR 8192 CAN BE SELECTED VIA THE SWITCH.)
1 ™ ™
i 90,110BIT N 61BIT o
SEARCH OUT PIN ® )
1
- DUTY=50+10% VISS SIGNAL g DUTY=50+10%
f=fCL Dviss=2545% f=fCL
tviss=1CL
_ WHNE VISS SIGNALS
SEARCH PUL PIN @ ARE DETECTED, THE
SEARCH PUL PIN
OUTPUTS "H".

b) Pin @ search SW = H and pin @ echo SW=H

14N SEARCH IN PIN (16 SENS HDJ 2 OUTPUT)

PR, _{ (+) SIDE: 320mVp0 TYP

R

»
—p»-

APPROX.20S (RECOREDE TIME ON THE TAPE)

}

+ WHNE THE NUMBER OF PULSES IS NOT SMALLER THAN 4096 OR 8192,

WAVEFORM JUDGEDTO BE A TUNE. (WHETER 4096 OR 8192 CAN BE SELECTED VIA
AFTER PULSE THE SWITCH.)
CONVERSION
>} ™
- > >
SEARCH OUT PIN ® 90,110 BIT 61BIT
> »
DUTY IS THE SAME AS FOR CTL SIGNAL. WHEN VISS SIGNALS ARE
DETECTED
SEARCH PUL PIN @

WHEN VISS SIGNALS ARE DETECTED, SEARCH PUL PIN OUTPUTS "H". HOWEVER,
VISS SIGNALS ARE NOT OUTPUT TO PIN @.

MITSUBISHI
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(7) Key control

There are two major modes to change the key; VMC (variable
music control) and VSC (variable speed control).

VMC provides relatively small variable range but maintains high
sound quality, which is mainly used key control orchestra music
for singing (called KARAOKE). On the other hand VSC provides
lower sound quality but variable key range as wide as +1 octorve
or more, which is used key compensation in reproduction of
source music in double speed.

Switching of VMC and VSC is made by TCS ON (VMC) and OFF
(VSC), but it is necessary to make a reset in switching of mode
since it is determined simultaneously with cancellation of reset.
Since noise may be generated in the analog system when
resetting, it is recommended to mute the output stage at each
mode switching.

In both modes, the key is changed in matrix by S7 and S9
switches KD/KU (referred to as key direction) and S8 and S10
switches SD/SU (referred to as speed direction), as shown in
Table 1 and 2.

Key direction and speed direction are merely the names to
indicate directions on the matrix and do not represent any special
functional difference.

Table 1 VMC
KD4 [ KD3 [ KD2 [KD1 | Ko [ KU1 [ KU2 [KU3
TU3 |F7 |F6|F5|F4|F3|F2]|F1 ]| FO
TU2 | F6 | F-5 | F-4 | F-3 | F-2 | F-1 | FO | F«1
TUl | F5 | F4 [ F3 | F2 | F-1 | FO | F+1 | Fe2
TO [F4 [F3|F2[F1] Fo | F«1 | F+2 | F+3
TD1 | F-3 | F2 [ F-1 | FO | F+1 | F+2 | F+3 | F+4
TD2 | F-2 | F-1 | FO | F+1 | F+2 | F+3 | F+4 | F+5
TD3 | F-1 | FO | F+1 | F+2 | F+3 | F+4 | F+5 | F46
«— —
KD KU

(Function moves in these directions when switches KD,
KU, TD and TU are ON.)

Table 2 VSC
KD2 | KD1 | KO | KU1 | KU2

TU12 | F-20 | F-18 | F—16 | F-14 | F-12
TU7 |F-11 | F-9 | F-8 | F-7 | F-5
TUs | F6 | F5 | F4 | F3 | F2 T T
TU2 | F4 | F3 | F2 | F-1 | Fo
T0 F2 [ F-1 | FO | Fe1 | Fe2 l ™
TD3 F+1 F+2 | F+3 F+4 | F+5
TD7 F+5 F+7 F+8 F+9 | F+11
TD12 | F+13 | F+14 | F+16 | F+18 | F+20

- —

KD KU

/ N

Remarks:

Fo indicates no change in musical intervals

(i.e., equal to the input frequency).

F+x indicates that musical intervals become higher by
(semitone X x gradation).

F-x indicates that musical intervals become lower by

(semitone X x gradation).

In the present IC semitone is set at approx. 6.25% and thus the
magnitude of change in musical interval is as follows:

F+x :(1.0625) (Hz)

F-x (Hz)

T
lTD

. 1
" (1.0825)
N

e

Key is changed a chromatic per step. Since chromatic corresponds
to approx. 6.25% of frequency, key change frequency fo at F+n for

the input frequency fi is caluculated by the following equation:
fo =fi*(1.0625)"

For example, fo when fi = 1 kHz and the key is F+3 is as follows:
fo=1.2kHz.

Same operation is made in both of key direction and speed direction
if the key variation is same in VMC or VSC mode. However, for equal
variation, VMC provides higher sound quality with low distortion and

noise than VSC does.

Pressing KD and KU at the same time sets the key direction
KO.Pressing TD and TU at the same time sets the speed direction
SO.With "H"(5 VDC)applied to either pin 46 KEY/TEMP DOWN

to
to
or

pin 47 KEY/TEMP UP, both key and speed directions are set to KO

and SO.

z MITSUBISHI
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(8) Key scan (9) Auto reset
Up and down of key and speed is controlled by inputting scan Auto reset is function to set the key direction to KO and the speed
signal output from pin @ SCAN and pin @ SCAN to pin @ KEY/ direction to SO automatically when an interval between tunes is
TEMP DOWN and pin @ KEY/TEMP UP. detected by the input to ARD1.
They have chattering prevention function against pushbutton Output is signal from the comparator is input to ARD1.
switches. Signal as shown in the following is input when a tune is being
Chattering prevention period is approx. 32ms logically. Since one played.
point change only one point even if the switch is kept being
pressed. ARD1 (COMPARATOR OUTPUT SIGNAL)
To control these switches using microcomputer, efc., it is neces-
sary to use transister switchese. Example is shown in Fig.1. I U uUueaI

Time to turn the switch ON and inteval between ON's should be
set to 100ms or more to avoide the chattering prevention period

securely. No signal state is detected if the signal level is "L" for 2 seconds
They should also be set to 100ms or more for the abovemen- and interval is detected if itis "L" for further 1.5 seconds.

tioned simultaneous pressing of switches and K0 and S0 setting Accordingly, auto reset is activated when "L" signal for 3.5 sec-
by application of "H" voltage. onds in total is detected.

VicRO a) Input to ARD1 for 1 second is ignored when the power is

r X
M65835FP COMPUTER turned ON

KEY/TEMP| 47 1
UP) KU TU Lr___

l VDD
KEY/TEMP| 46 !

DOWN KD 1D
INTERNAL I |
CIRCUIT
MSo d h
3 H > €— 8uS (16uS IN LOW VOLTAGE MODE)
VSCVMC ARS VSC/VM '

SIA\C:‘ ARD1 INPUT IS IGNORED FOR 1SECOND.

|5

s |

b) Timing during normal operation is as shown In the following

Fig. 1 Example control by a microcomputer figure.

Note: When transistor switches are used, there is no need for di- <28 528 358 >2S8 35S <28
odes to prevent signal interference.When transistor switches —> e o S — S R
are used together with mechanical switches and wired short, ARD1 J | I

diodes must be inserted on the sides of the mechanical
switches and wired short. Fig. 2 shows such a case. ARS _l

wso —1 I

T

M65835FP *
\ % TRANSISTOR AUTO RESET T AUTO RESET
. SWITCH KU, KD, SU, SD INPUT
4 : P It is judged that a tune is being played when the ARD1 input is
\ "H" for 2 or more seconds, and if no signal is detected for 3.5 or
WIRED SHORT . .
more seconds after that, auto reset is made. When auto reset is
made, MSO output "L". If the key is changed by any key input of
x KU, KD, SU or SD, "H" is input to ARD1 and MS0 also outputs
s
Et & MECHANICAL
SWITCH
AN |22 A
SCAN |44 .

Fig. 2 Anti-interference measure

: MITSUBISHI
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c) Operation of auto reset for ARS change is shown in the fol-

lowing figure

<28 358 >28 35S

> '<-———-><—>:

ARD1 __'___,_— :
1 ! 1 ' I_j_——

1 Ll '

ARS | , I : | | H | |
1 t 1 :

MSo

AUTO RESET

KU, KD, SU, SD INPUT

Auto reset is not made ARS is "L". The internal flag is however
definite. Therefore, auto reset is made at the point when ARS is
changed to "H".

d) Operation when a key Input Is made (Key direction or speed
direction) is shown in the following figure.

' A C

AR —— —
ARs __|

A; 2 SECONDS B; SHORTER THAN 2 SECONDS
C; 3.5 SECONDS

o

When an effective key input is made, flag to cancel auto reset is
cleared each time when ARD1="H" is satisfied for 2 seconds.
Accordingly, auto reset is made if an effective key input is made
in period A, but it is not made even if any effective key input is
made in period B or C.

e) Affection by noise shown in the following figure.

>28 25 >28  3.58
ARD1 I I l | ' l ' I ' ! n !
el - e
>28 <2S ! 1o<28 !
ARS o | |
'
mso | i L]
, U, KD, SU, SD INPUT
AUTO RESET AUTO RESET

As shown in the figure, when ARD1 is "H" for 2 or more seconds
and then "H" is input for shorter than 2 seconds, auto reset is
made undersirably in 2 seconds after the "H" input. Therefore, if a
noise of shorter than 2 seconds is periodically input at an interval
of 2 seconds, auto reset timing is postponed.

In the following section, precautions on using auto reset in VMC
mode are described.

VMC and VSC mode setting is read in when reset is canceled.
ARS switch and VMC control (TCS) switches are connected to

If TCS switch is not turned OFF, inputting of ARS switch is re-
garded as double pressing and auto reset is not activated. Circuit
where countermeasure for this is taken is shown in the following
figure.

M65835FP

47_(,
%A
.

VMC/
vsC v

vscme |39 <] ] /AJRs Rt

~ Ci
45

bl
L =
44 !

SWITCH

Set the time constance for R1 and C1 sufficiently larger than the
time constance for reset signal.

VMC mode is allowed to be recognized by delaying the timing in
scanning using the capacitor and the resister.

(10) LED drive

To display the key direction, pin @ KEYDO, pin @ KEYD2, pin
@ KEYD2, pin @ KEYD3, pin @ KEYD4 and scan signal out-
put pins @ SCAN and @ SCAN are used. When the key direc-
tion is at center (KO), pin @® KEYDO is "L" and the LED is lit
statically. When it is not at center (K0), pin @ is "H" and the
LED is dynamically lit according to pin @~@ and the scan sig-
nal output pins @ and @.

Timing for dynamic lighting is as shown in the following figure.

a) The diagram below indicates the timing when the key direc-
tion is toward the center.

> 82us € 82us

i 4ms ' l \ 4ms | I
el 82us 'ﬁ' 82uS
N 4ms

SEGMEth‘:

KeyDo "H-
U

b) The diagram below indicates the timing when the key direc-
tion Is upward.

88us 88us
f

ﬁ :(-4us E‘-‘HJS
: L
€ ' | 1€ !

10ps '
70us -J':_—l: Rl A _ﬂh.z_——':
: -!)l:mus HS F_-z.)‘twus

SEGMENT . 4msfeon-s
182uf > 1gud > 4ms 1

the same pin @. When using auto reset in VMC mode, VMC KEYDO [’
mode should be selected by turning the TCS switch ON when <----> |Indicates time during which LED is off
resetting, and TCS switch shold be turned OFF and ARS switch <«—> Indicates time during which the key is input
ON during normal operation.

MITSUBISHI
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c) The diagram below Indicates the timing when the key direc- key information
tion is downward. ' 88 Do | D1 |KD2|KD1] KO
B e s fme Foeo| L [L|L[L]|CL
70us >le ! T0US i i€ 4Us F-18/ L | L|IL]L|H
5|: | -~ F-iel L[ L[L|H][L
10ps & 10us —drie= 1y F-14/| L | L|L|H]|H
I‘__::i'ﬂ-wus ¥ "Hg‘_mus F-13[ L [L[H[L]|L
! : ! ! F-12f L L |H L H
: PR, i ; F-11l L [L[H[H][L
SEGMENT - k----;' I(---- F-9 L|IL|HIH]|H
18208 182ps i 4ms )l_,- F-8 L|H|L|L]|L
KEYD 0 H F-7/ L H L L H
- <€---->» Indicates time during which LED is off F-8/ L H L H L
<«—> |Indicates time during which the key is input F-S5 L|JH|]L|HIH
F -4} L H|H L L
Note: Time indicated in this diagram is dislocated by 160 us at most F-3 LIH|lHlL]lH
whe.n interruption occurs and by several 10 ps in the key di- F-2lLIH|HIH]|L
rection. Foil L H H H H
(11) Vocal cutoff circuit operation i " ? : :: :: t :;
Vocal cutoff can be actuated by controlling pin @ (VCUT SW).
F+2 H L L |H L
SW polarity Vocal cutoff operation F+3H|L|L|H|H
L OFF (through output) F+4 H|{L|H|L]|L
H " ON F + 5 H L|H L H
F + 6| H LI{HI|H L
(12) Relationship between serlal data and clock key,tempoand  |F + 7/ H | L | H | H | H
volume information Is made serial by switching the Incor- F+8HJHJLIL]|L
porated mutiplexer and output from pin ®. (The multi- F+9H|HJLILI|H
plexer can be switched by inputting the clock via pin &.) F+11fH|H|L|H]L
F+13| H H L H H
HEAD FEED F+14| H H H L L
CLK INPUT F+16| H H H L H
e S E SR ESE YRR YRR Y Feisl A TR TR THTC
F+20] H H H H H
o o s+ XBEXEXEEX XX YN
(PIN32) Tempo information
FIN BIT OUT r—-L__ (ln VMC mode) (In VSC mode)
(PIN33) D5 | D6 | D7 D5 | D6 | D7
TD3 | L L |H TD12| L L L
TD2 | L H L TD7 L L |H
Data serially output is set as follows. ™1 L|IHI[H ™3 (L | HI|L
DO: key information D8 : microphone volume TO H L L T0 LIHI|H
D1: ’ D9 : ’ Ui |H]L[H Tu2 [H]L[L
D2: ’ D10: ’ Tu2 [H|H[L TU4 [H|L[H
D3: ” D11 : echo volume TU3 | H | H|H TU7 |HIH]|L
D4: ” D12: 4 TU2| H | H | H
D5: tempo information D13: ” -
D6: 4 D14 : free data (continually outputs "L") Microphone volume information Echo volume Information
b7: . D15: . D8 | D9 |D10 D11]D12|D13
—ocodB| L L L —ocodB| L L L
—-15dB| L L H —-15dB| L L H
The present IC does not incorporate a register. —10dB| L | H | L “10dBl L [ H | L
Therefore, key UP/ DOWN and volume UP/DOWN operation during 6Bl L | H|H 8Bl L | H | H
data output causes information different from the IC interior setting “3dB| H | LI L —6dB/ H | L ]L
to be output. 0dB| H L |H —4dB| H L|H
+3dB| H | H L -2dB| H | H | L
+6dB| H | H | H 0dBl H | H | H

D14 and 15 always take L level.
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MITSUBISHI SOUND PROCESSOR ICs
M65835FP

SINGLE CHIP KARAOKE PROCESSOR

xQ Switch conditions
8 £ |Symbol| Parameter Input | Output Remarks
a8 > P P [23]24 25 26]27] 28 [31 ] 52 breswalbwadswad
Gv 1/O voltage
Vimax Maximum input| Vi12 THD=10%
voltage
21 No Output noise — Vo4 |L|L|H|H|L|H|L|L]|—]|—1(2)|(2)| DIN-AUDIO and no signals present
] voltage
Output distortion
Tl 30kHz LPF
HD factor Vi 12 :
TD Delay time
Internal detec- i
’ . - P
VDET tion sensitivity Vit14 | Pin [N O O O O O I I in @ output Note 1
Vel | CLT input voltage GND reference Note 2
Vorno|  CLT noise Vi2o | Vo1 |[H 4| bbb |—]—]t]} Note 3
protect level
| 10 No. of tune L{VIH[PVLE [ [—]—]4]{ ]| Pin@=H; 4096 or more pulses Note 4
g detection pulses blojejdpdidfdy—{—11%]} | Pin@®=L;8192 or more pulses
S o Tune interval VIHIHTV [ = =1} ]} | Pin@=H;90+2 bits Note 5
detection time ) o sy =1—=14 [} | Pin@-=L;110+2 bits
No. of VISS Vitd ) Vo2t
i i Vo 22 ——
Tw output pulses Vi 20 o VLA epipddpdgd Vo Note 6
Dviss VISS duty VLV b == Note 7
Dsout Sea:’;fm LicH{H|L{R|L]|L]|—=|—]@|® Note 8

Note 1. Input sine wave ( f = 10 kHz) from vi14 and measure pin @.

2. Input pulses or sine wave ( f = 100 Hz; 1.8 Vpp) from vi20: If pulses generate from Vo21, operation is normal.

3. Input pulses or sine wave ( f = 100 Hz; 1.8 Vpp) from vi20. If pulses do not generate from Vo21, operation si normal.

4. Input Vi20 signals as in Note 2 above so as to temporarily generate VISS (duty 2515%). (This is because the operation after power ON is in the tune
detection mode.) Stop Vi20 input and change pin & REF from GND to OPEN. (Internal reset)

Input signals as in Notes 1 and 2 at the same time.

When 4096 or 8192 or more pulses (choose either depending on the polarity of pin @) have finishied being input, stop Vi14 input only. If Viss generates

from pin @ (duty 25+5%), operation is normal.
5. Follow the same procedures as in Note 4 and count control pulses (Vi20) from when Vi14 inut is stopped until the moment VISS (duty 2515%) generates

or pin @ changes from L to H.
6. Count pulses when VISS (duty 2515%) generates.

7. Measure VISS (duty 25 +5%) signal duty ratio.
8. Measure pin @ output pulse duty ratio during other periods than when VISS (duty 2515%) generates.

2 - 46
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MITSUBISHI SOUND PROCESSOR ICs
M65835FP

SINGLE CHIP KARAOKE >PROCESSOR

TEST CIRCUIT
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AMIXAMP N Q| g -
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1.5¢ $510p
16

104
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CIRCUIT

Toau o [}
- SEARCH
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&
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Voz2 1z J

|
!

Ed ]
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B
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-'-SW29 20
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SW30
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1000 =
A
HHu
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o
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MITSUBISHI SOUND PROCESSOR ICs

M65835FP

SINGLE CHIP KARAOKE PROCESSOR

TYPICAL CHARACTERISTICS
THERMAL DERATING
(MAXIMUM RATING)
2.5
E3
S 20
[N
o
E 1'54
o N
)]
9]
2 10
o 0.76
g 05
a ~
0 =
0 25 50 °75 100
AMBIENT TEMPERATURE Ta (°C)
OUTPUT NOISE VOLTAGE VS.
SUPPLY VOLTAGE
_75
= [T 1
% Vi=0mVrms /
T a0 DIN-AUDIO
z 7 KEY
& — CONTROL
E -85 % PORTION
: ST
9 -9 \ ECHO
] PORTION _| |
|1
'é -95 LINE PORTION (L,N,N) -
5 ¥ ,
o
-100
2 3 4 5 6 7

TOTAL HARMONIC DISTORTION THD (%)

0.1

0.01

SUPPLY VOLTAGE Vcc (V)

TOTAL HARMONIC DISTORTION VS.

SUPPLY VOLTAGE

125

AN

\\ ECHO PORTION

N

- Vi=200Vmrs
[~ f=1kHz

KEY CONTROL
| 30kHz L.P.F | PORTION: VMC (fo)_|
|

.
11

1 1

i
LINE PORTION (L,R,N)

—

2 3 4

5 6 7

SUPPLY VOLTAGE Vcc (V)

160
140
120
100
80
60
40

CIRCUIT CURRENT lcc (mA)

20

VOLTAGE GAIN Gv (dB)
n

-4
0
n
E 25
2
x
E 20
g B
w
2
15
5
<]
>
5 10
a
-
3
s 05
2
=
% 0
=

CIRCUIT CURRENT VS.
SUPPLY VOLTAGE
Vi=OmVrms
/
]
/
//
~
3 4 6 7

SUPPLY VOLTAGE Vcc (V)

VOLTAGE GAIN VS. SUPPLY VOLTAGE

LINEPORTION (L,R,N)WHEN
BASS BOOST IS GIVEN
Vi=200mVrms '

{=80Hz

KEY CONTROL
PORTION:VMC(fo)

I I

—T
| Vi=200mVrms
f=1kHz

X ]
ECHO PORTION

LINE PORTION |
(LR.N)

I

3 4

6 7

SUPPLY VOLTAGE (Vcc)

MAXIMUM OUTPUT VOLTAGE VS.
SUPPLY VOLTAGE

b T 1]
KEY CONTROL
PORTION:VMC (fo)

t
f=1kHz

30kHz L.P.F

+———+
LINE PORTION
[ (LRN)

1 A

/

>

s
~

2 3 4

5 6 7

SUPPLY VOLTAGE Vce (V)
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MITSUBISHI SOUND PROCESSOR ICs
M65835FP

SINGLE CHIP KARAOKE PROCESSOR

TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
VS. OUTPUT VOLTAGE VS. FREQUENCY
10 1717 g 10
z [ f=1kHz 2 7
o - 30kHzL.P.F [
'D_: BRI z
S 1| ECHOPORTION Q 1 ™ N ”
BR o« A |/
ao - h 2 1/ "Kkev
[~ 3
oF — AF 2 = CONTROL
85 1 [LKEYCONTORL ] Q o4 EcHo PORTION:
5 PORTION: VMC (fo) | | z : PORTION VMC (fo)
E3n / 2
2 LINE <
5 B . FORTION z LINE PORTION (L,R,N) 1
= (LR.N) = N S O I —
0.01 | 111 S oot [T TO7
0.01 0.1 1k 10k 10 100 1K 10k
OUTPUT VOLTAGE Vo (Vrms) FREQUENCY f (Hz)
NO SIGNAL CIRCUIT CURRENT
VS. AMBIENT TEMPERATURE
<z 100
E
Q
2 80 ,
E - Vi=OmVrms
w
I~
E 60 —
2 =
o
E
2
3 40
c
[&]
I 20
4
@
[]
[e) 0
z -20 0 25 50 75

AMBIENT TEMPERATURE Ta (°C)
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MITSUBISHI SOUND PROCESSOR ICs

M65835FP

SINGLE CHIP KARAOKE PROCESSOR

APPLICATION EXAMPLE

KEYCON ROUT

O 1NO XIN Y1

"[
e
— .
ecno [ 2 e 0K
MIC IN Loae 2 g
+ k] E RESET] ':9 T
- - gl
°
o=
':
SEARCH IN )
51°p 'AMP |DETECTION|
1.5x VOLTAGE
10p CIRCUIT 36k+SRAM 65 ":1.
e ™
17 W
ﬁﬂwl—f PP I R
Cb——E [=) 53 TexeTe
oP3 =8=8~=
CILIN 2ame LOGIC KEYCON ot 0.033y
SEARCH OUT a ] Lose B g
P & -1 compa LPF1 ik 10
SEARCH PUL i ot ﬁ 1
W
o 1] 'T T BeS Bar ey
E3 — rof a7 20k
SEARCH sW b 123] = 58
& 1 20k ref
BIT SW - 4
h"‘ = MICROCOMPUTER 8 § 20k
X, CORE o
— | 3
seruLsw [T 3 | ——————l o M 3
ecvosw [T 3 ] | 4 R
BB SW & {z7] _ o003 KEYCON LIN
o 3
Ty Pl il T n
MIXOUT SW ) &l vo ||z 3% ok 3y @ B o
el CONTROL E,E $ X H a KEYCON RIN
Loaic (|3 4 11 1 -
voLup oo s 52 !vcu’r sw
[
VOL DOWN v—g'_o——*——ﬁ B il
MIC/ECHO F3 31| [32] |33 35| |3s] [a7 39 [40] [41] |42] 43| [a4] [as| |46 [a7] [a8] Jas| [so ”
]

< L {4

KD
oot _| g
lARS OFF
68 68 =$H SH
oN
OFF ‘F F
EY AND TEMPO VOLUME - )

INFORMATION wTNSC ™ T
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MITSUBISHI SOUND PROCESSOR ICs

M65835FP

SINGLE CHIP KARAOKE PROCESSOR

APPLICATION EXAMPLE

Built-in volume
5
)§< KEYCON ROUT
o
LIN LOUT RIN ROUT § NIN NouT
221 22 221 22p(22; 22p 22
+ + 221
1000 100k 00k
ref — - +
NON-POLER 3 | o A
50k 23 = 2 1500p
ECHOOUT " 224 =
o NON-POLER 00] [os] Jo7] [s6] [os] [04] Jea] [o2] [o1] [oo] [eo] [es] [67] [es] [es] [e4] [e3] [e2] [et
®
g § % 0.01p
k hd
2
20k o | o0
E MIXAMP N
e
¥ 22p KEYCON LOUT
alg]
a 1
2 2
L
LPf —_ poammny
AR
SELF
MCIN . —8 |8
= h
10k | 10K
r dofo L
=2 |e==
T2 157
SEARCHIN NS
15 [DETECTION|
15« $510p VOLTAGE
10n m CIRCUIT
J
(l)““—‘w 18 MOD
1 SEARCH “y mﬁl |°"° 47k
CILIN . 4 e} Logic KEYCON e
o 2g I tosie | gl
SEARCH OUT a i o
E 'I COMP3
SEARCH PUL T \:d !
o 22
— 1 T 1
SEARCH SW & 23
i 20k ref
BIT SW <
° z - MICROCOMPUTER °F ¥ 2-F P s v)
SIGPULSW >3l bz [“—l “BIm) rot I 56 ? R
EcHosw 534 - = KEYCON LIN
. 1 0.039
BB SW {z] ) o
MIXOUT SW = —~ B o
¢ E H KEYCON RIN
VoL UP oo 20
VOL DOWN +—o
WIT/ECHO

10pf :Eop

[ARS OFF
ot
ON
OFF 5T
EY AND TEMPO VOLUME —L Hk ]y
INFORMATION MTNSe T TU
MONITORING CIRCUIT
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MITSUBISHI SOUND PROCESSOR ICs

M65839SP,FP
DIGITAL ECHO WITH BUILT-IN MICROPHONE MIXING CIRCUIT

DESCRIPTION
The M65839 is a CMOS IC having microphone peripheral circuits of “Karaoke” equipment

packaged on a single chip.

It contains not only an echo generator for voice through microphones but also ALC-
equipped microphone amplifiers, microphone volumes, echo volumes, and line-mixing
amplifiers, enabling reduction in the number of external parts and in the packaging area.

FEATURES

MW Two microphone-mixing lines, microphone volumes, echo
volume, digital echo, and line-mixing amplifiers are
contained, enabling microphone peripheral circuits of
“karaoke” equipment to be packaged on one chip

M Low noise due to digital echo with 16k-bit RAM

M High-performance microphone volumes and echo volume Outline 36P4E(SP)

due to combined resistance-ladder attenuator and A/D 1.778mm pitch 500mil SDIP
(11.0mm x 31.5mm X 3.8mm)

converter (allowing serial control from microcomputer)

M Adaptable to excessively high input due to ALC-equipped
microphone amplifiers

M Single 5V power supply

M Builtin auto power-ON reset circuit

RECOMMENDED OPERATING CONDITIONS Outline 36P2R-A(FP)

Supply VOltage range::« - =wwseermreioseienisanias Vee = 45~55V 0.8mm pitch 450mil SSOP
Rated SUPPlY VOItage: -+« w-reerresrrrerrmmieiienininis Vee =BV (8.4mm x 15.0mm x 2,0mm)

SYSTEM CONFIGURATION |

[ l { l [ |
L — | HPF ]
MIX | | BASS | MIX |t L

VOCAL :l

cuT LPF I———-—l KEY CONTROL

R — Jl HPF I MiX
S

T
—
2
)
@

| MIX - R

M65839SP,FP
™S
MiCH Tvic voL |
L~ L ::D [ |
MIC AMP MIX | MIX
™~ [ I
MIC2 > | MIC VOLI- |‘_| EcHoJ——-[ECHO voq——[_4—J
MIC AMP
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MITSUBISHI SOUND PROCESSOR ICs

M65839SP,FP

DIGITAL ECHO WITH BUILT-IN MICROPHONE MIXING CIRCUIT

MICT IN
ALCY

MIC1 NF IN
MICT oUT
MICT VOL IN
MIC2 IN
ALC2

MIC2 NF IN
MIC2 OUT
MIC2 VOL IN
MIC OUT
LPF1 IN
LPF1 OUT
AD INT IN
AD INT OUT
AD CONT
REF

GND

PIN CONFIGURATION

Outline 36P4E(SP)

MIC1 VOL/DT
MIC2 VOL/CK
ECHO VOL/ST
133] XoUT

32 XIN

MIC SW

VOL CONT SW
LLINE OUT
RLINE OUT
LLINE IN

6] RLINE IN

[25] ECHO VOL IN
24] LPF2 OUT
LPF2 IN

DA INT OUT
DA INT IN
DA CONT

vee

d4'dS6€8S9N

36P2R-A(FP)

ALC1

ALC2

IC INTERNAL BLOCK DIAGRAM

VOLCONTSW
MIC1VOL/DT| MICSW  REF XOUT XIN vee  GND LLINEIN
ﬁ 9 ?—’— @) @.@ -—(9—(@3- -———-—(27>—‘
A/D VOL '
CONTROL 1/2Vcc CLOCK
VoL
LLINE
LOGIC *%_@ ouT
1
9) RLINE
ouT
VoL
A/D ,
89— - —(1)—(2—(3—(1a(3(8
MIC2VOL/CK LPF1IN |ADINTIN ‘ADCONT | DAINTOUT| LPFZOUTlECHOVOL/
MICOUT  LPF10UT DACONT|  LPF2IN RLINEIN
ADINTOUT DAINTIN ECHOVOLIN

? -54
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MITSUBISHI SOUND PROCESSOR ICs
M65839SP,FP

DIGITAL ECHO WITH BUILT-IN MICROPHONE MIXING CIRCUIT

PIN DESCRIPTION
Pin No. Symbol Name Function
@ MIC1IN Microphone 1 input To connect MIC1
) ALC1 ALC1 control To connect ALC attack/recovery time setting capacitor
Microphone 1 negative
@ MICTNFIN feedback input To set amplifier gain of MIC1 by feedback circuit
@ MICTOUT Microphone 1 outpt
® MICT1VOLIN | Microphone 1 volume input To connect capacitor to reduce noise generated at time of volume chang
® MIC2IN Microphone 2 input To connect MIC2
@ ALC2 ALC2 control To connect ALC attack/recovery time setting capacitor
Microphone 2 negative
MIC2NFIN feedback input To set amplifier gain of MIC2 by feedback circuit
® MIC20UT Microphone 2 output
© MIC2VOLIN | Microphone 2 volume inputt To connect capacitor to reduce noise renerated at time of volume change
) MICOUT Microphone output Mixing output of MIC1 and MIC2
® LPF1IN Low-pass filter 1 input| . . . .
Digital -filt
® LPE1OUT Lowpass filter 1 output igital echo pre-filter before A/D conversion
(&) ADINTIN A/D integrator input - . .
To f D
® ADINTOUT | A/D integrator output o form A/D conversion integrator by connecting external capacitor
@® ADCONT A/D control To determine adaptive time constant of A/D converter with ADM system|
@ REF Reference power output To connect 1/2 Vcc output and filter capacitor
® GND Grounding
® Vee Power supply
@ DACONT D/A control To determine adaptive time constant of D/A converter with ADM system
@ DAINTIN D/ A integrator input N . ,
- To f D/A tegrat
) DAINTOUT | D/A integrator output o form D/A conversion integrator by connecting external capacitor
[rk) LPF2IN Low-pass filter 2 input| . . ) .
Digital t-filt f D
@ CPE20UT Low-pass filter 2 output igital echo post-filter before D/A conversion
® ECHOVOLIN | Echo volume input To connect capacitor to reduce noise generated at time of volume changel
® RLINEIN R-channel line input
@ LLINEIN L-channel line input
® RLINEOUT R-channel line output . . .
- t f
® CLINEOUT Cohannel line output Mixing output for microphone system and line
Volume control system . . .
1) VOLCONTSW select SW L : control by DC voltage H : control by serial bus
@ MICSW Microphone SW L : MIC OFF H: MIC ON
® XIN Clock generator input Lo
T t 1MH filt
® XOUT Clock generator output © connec 2 ceramic Jiter
VOLCONTSW =L VOLCONTSW =H
[<2) ECHOVOL/ST Echo volume control/strobe | Echo volume control by DC voltagel Strobe input to serial bus
® MIC2VOL/CK MIC2 volume control/clock | MIC2 volume control by DC voltage Clock input to serial bus
@ MICTVOL/DT MIC1 volume control/data MIC1 volume control by DC voltagel Data input to serial bus

* MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs
M65839SP,FP

DIGITAL ECHO WITH BUILT-IN MICROPHONE MIXING CIRCUIT

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Ratings Unit
Vece Supply voltage 6.0 \
lcc Circuit current 100 mA
Vi Input voltage - 0.3~Vce + 0.3 \
Pd Power dissipation 1100 mwW
Topr Operating temperature -20~+ 75 C
Tstg Storage temperature —-40~+125

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Test conditions i L_'l_";gs Viox U,nii
Vce Supply voltage 45 5 5.5 \
ViL Input voltage (“L” level) Serial bus input 0 - 1 \Y,
ViH Input voltage (“H” level) Serial bus input 4 - Vce \4
fok Clock frequency 0.95 1 1.05 | MHz

ELECTRICAL CHARACTERISTICS (Vec=5V, f=1kHz, Vi=-15dBm, fo=1MHz, Ta=25°C, 0dBm=775mVrms, unless othwewise noted)

g‘é Symbol Parameter Test conditions Min Llrn;gs Max Unit
—E
38| lec Circuit current No signal - 20| = 40| mA
Gvo Bare amplifier gain Vo = — 15dBm 55 60| — dB
5| THD1 Distortion Vo = — 15dBm, without ALC — 0.1 03| %
5*_(:; THD2 Distortion Vi =— 25dBm, with- ALC operated — 3.0 45| %
g THD3 Distortion Vi = - 15dBm, with ALC operated — 1.8 35| %
o | Voalc ALC operating voltage -10 -8 - 6| dBm
S| TaLcat | ALC attack time C=4TuF 25 40 55| msec
'é TALCRE ALC recovery time C=4TuF 0.4 0.7 1.0] sec
8| Vomax Maximum output voltage THD=10% 1 4| — dBm
2 No Output noise voltage Gv = 37dB, f = 100~BkHz - -75] -70] dBm
Zi Input impedance 10 16 25| kQ
g Gv 1/0 voltage gain Volume max. -3 0 3| dB
e | ATTMAX| Maximum attenuation Volume min. — |-725|-675| dB
2 THD Distortion Volume max. — 0.02] 005] %
o Vimax Maximum input voltage THD = 10 %, volume center 5 9| - dBm
§ VOMAX Maximum output voltage THD = 10%, volume max. 3 7 - dBm
81 No Output noise voltage JIS-A — -92| -87| dBm
s|z Input impedance 12 20 32| kQ
ol Td Delay time fs = 125kHz 129 131 133| msec
_§ Gv 1/0 voltage gain -3 0 3| dB
= | THD Distortion - 1.3 3| %
5| Vomax Maximum output voltage THD=10% 1 5| — dBm
O No Output noise voltage JIS-A - - 85| —-70| dBm
Gv 1/0 voltage gain -3 0 -3| dB
° THD Distortion — 0.02] 005 %
._EJ VoMax Maximum output voltage THD=10% 4 8| -— dBm
No Output noise voltage JIS-A — -91| -86| dBm
Zi Input impedance 20 32 50| kQ
‘ * MITSUBISHI
2-56 ELECTRIC




MITSUBISHI SOUND PROCESSORICs -

M65839SP,FP

DIGITAL ECHO WITH BUILT-IN MICROPHONE MIXING CIRCUIT

FUNCTION DESCRIPTION
(1) Microphone amplifier

REF
R4 R3 =16k Q typ
MIC c3

D | +
Cl  Ri1 ~

F——wv T -
R2 % T c2
®

The gain (Gv), low cutoff frequency (fcl) and high cutoff
frequency (fch) of microphone amplifier are expressed as
follows

R1 +R2 1 1

Cv=—pgy -f=%Tmic "R

The appropriate value of R2 is 50 to 500kQ.
Assuming Gv = 37dB, fcl = 210Hz, fch = 5.5kHz, for instance,
the constants take following values :

R1=22kQ, R2=150k Q, C1 =0.33 u F, C2 = 200pF
The low frequency can also be determined by C3 and R3.
However, R3 is an internal resistance of LS| and fluctuates
largely. Therefore, the low frequency should be set to a value
little lower than the low cut-off frequency (fc1), using the
smallest R3 value (10kQ) in the fluctuating range. For the
above example, C3=0.15uF
To minimize click noise generated when connecting or
disconnecting a microphone, it is recommended to connect
R4 (600 Q~10k Q) in the circuit.

(2) ALC level diagram

Vo(dBm)
10+

O f—~
ALC
OPERATING -8 -

VOLTAGE —10

~—MICROPHONE AMPLIFIER

AIN SETTING = 37dB
20k G S

-30

| | J | 1
-60 -50 -40 -30 -20 -10

Vi(dBm)

(3) Microphone/echo volume

Microphone volume attenuation (Pin 30 =1L)

DC voltage control Serial bus control Attenuation

) o1 [ D2 | D3] D4 (d8)
3225 HIH|H|H 0
20 H H H L 2
3.75 H H L H 2
35 H H L L 6
355 H L H H 7
30 H L H L 8
575 H L L H 9
55 H L L L 10
2.25 L H H H Ly
50 L H H L 12
T8 L H L H 13
6 L H L L 14
T4 L L H H 16
3 L L | H L 18
0 L L L H 20
o0 L L L L ©

Echo volume attenuation (Pin 30 =L)

DC voltage control [Serial bus control  Attenuation

v D1 | D2 | D3 (@B

o H A A 0

35 H H L 2

30 H L H 4

25 H L L 6

50 L H H 8

1'6 L H L 10

1:2 L L H 15

0.0 L L L >

Serial bus transfer format (Pin 30 = H)

Test=H
! MIC2 volume lEf;ho volum;| r

[p1]o2]os]pafo]o2]os]pa]pi]o2loaf L ]

STROBE (Pin34) ﬂ—

Microphone volume is set to 10dB, and echo volume to 6dB
by auto power-ON reset circuit.(Pin 30 = H)

I MIC1 volume

DATA (Pin 36)

)‘MITSUBISHI
ELECTRIC
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MITSUBISHI SOUND PROCESSOR ICs

M65839SP,FP

DIGITAL ECHO WITH BUILT-IN MICROPHONE MIXING CIRCUIT

TEST CIRCUIT

10k

Vil

2.2k

0.15u

2
3 [3]
0.33u 150K 2008
Vo40——| 4
0.1u
5

Vie

10k

4.7u
+

MICTIN MICTVOL/DT

ALCI MIC2VOL/CK

MICINFIN ECHOVOL/ST

MICTOUT XOuT
MIC1VOLIN XIN
MIC2IN MICSW
ALC2 VOLCONTSW
MIC2NFIN LLINEOUT
MIC20UT RLINEOUT
MIC2VOLIN LLINEIN
MICOUT RLINEIN
LPF1IN ECHOVOLIN
LPF1OUT LPF20UT
ADINTIN LPF2IN
ADINTOUT DAINTOUT
ADCONT DAINTIN
REF DACONT
GND vce

@W
(2]

11

Ve MIC1
Vc MIC2

Vc ECHO
1 OIOP

w
w

X
1M§ 1MH
o ulhiit i

EHISEE

Units Resistance : Q
Capacitance : F
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MITSUBISHI SOUND PROCESSOR ICs
M65839SP,FP

DIGITAL ECHO WITH BUILT-IN MICROPHONE MIXING CIRCUIT

TYPICAL CHARACTERISTICS

CIRCUIT CURRENT WITH NO SIGNAL lcc (mA)

ALC OPERATING VOLTAGE (dBV)

TOTAL HARMONIC DISTORTION THD (%)

CIRCUIT CURRENT WITH
NO SIGNAL VS. SUPPLY VOLTAGE
50
40
30
A
20
L~ =
10 Pt
A
0

2 3 4 5 6 7

SUPPLY VOLTAGE Vcc (V)

MICROPHONE AMPLIFIER
ALC OPERATING VOLTAGE
VS. SUPPLY VOLTAGE
+10 —
f=1kHz
0
-10 e
L

]
-20
-30
-40

—_

o
= NDWO~N—= NDWON— NW OO

o
o

2 3 4 5 6 7

SUPPLY VOLTAGE Vcc (V)

MICROPHONE AMPLIFIER
TOTAL HARMONIC DISTORTION
VS. SUPPLY VOLTAGE

f=1kHz
30kHz L.P.F
Vi=-27dBV (ALC ON){
Vo =-17dBV (ALC OFF)]
2 3 4 5 6 7

SUPPLY VOLTAGE Vcc (V)

MICROPHONE AMPLIFIER
OUTPUT VOLTAGE VS. INPUT VOLTAGE

+40

. Vee =BV

= f= 1kHz

T +20

o

>

w 0 ya

O

X //

5 e

e /

S -20 v

- A

z /

= —40p~

2

(@]
-60

-80 -60 -40 -20 0 +20
INPUT VOLTAGE Vi (dBV)

MICROPHONE AMPLIFIER
TOTAL HARMONIC DISTORTION
VS. INPUT VOLTAGE

Vce =BV
[f= 1kHz
I30kHz LP.F 7T

[

woI~NO

WO~NO
’/

AT
N

o
W OoI~N—

0.01

-70 -60 -50 -40 -30 -20 -10 0 +10 +20
INPUT VOLTAGE Vi (dBV)

TOTAL HARMONIC DISTORTION THD (%)

MICROPHONE AMPLIFIER
MAXIMUM OUTPUT VOLTAGE

a VS. SUPPLY VOLTAGE

S +40

< f=1kHz

OE THD=10%

> 4+30}ALC OFF

w .

O

<

B +20

(@]

>

5 +10 —
: B

(@] 0 //

b

3

D e
<

=

SUPPLY VOLTAGE Vcc (V)
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MITSUBISHI SOUND PROCESSOR ICs

M65839SP,FP

DIGITAL ECHO WITH BUILT-IN MICROPHONE MIXING CIRCUIT

MICROPHONE AMPLIFIER MICROPHONE/ECHO VOLUME
OUTPUT NOISE VOLTAGE MAXIMUM ATTENUATION
VS. SUPPLY VOLTAGE & VS. SUPPLY VOLTAGE
S -50 T -50
& > Vi =0dBV
2 g f=1kHz
2 60 = -60}VOLUME min
" < JIS-A
(G} pd
ECHO VOLUME
C‘_I. -70 2 -0 F———
<) 5 MICROPHONE  VOLUME]
P4
& -80 E -80
Q <
- > -
§ 90 3 90
5 z
B-100 <-100
2 3 4 5 6 17 = 2 3. 4 5 6 71
SUPPLY VOLTAGE Vcc (V) SUPPLY VOLTAGE Ve (V)
MICROPHONE/ECHO VOLUME
~ MAXIMUM OUTPUT VOLTAGE MICROPHONE/ECHO VOLUME
S VS. SUPPLY VOLTAGE VOLTAGE GAIN VS. SUPPLY VOLTAGE
+30 - —
P; THD = 10% Vi —17dBV
8 f=1kHz Y20 = 1kHz
2 +20 aQ LVOLUME max
1) > +10
= +10 | MICROPHONE/ECHO VOLUME -
= +10} -
3 — S o || MICROPHONE/ ECHO_VOLUME
> O
= 0 | w
3 g
= — -10
3 @)
-10 S
3 -20
2 -20
% 2 3 4 5 6 17 2 3 4 5 6 1
>
SUPPLY VOLTAGE Vce (V) SUPPLY VOLTAGE Vcc (V)
MICROPHONE/ECHO VOLUME MICROPHONE/ECHO VOLUME
TOTAL HARMONIC DISTORTION OUTPUT NOISE VOLTAGE
3 VS. SUPPLY VOLTAGE VS. SUPPLY VOLTAGE
< 10 S -50
o 7fvi=-T7ev [ 3 JISA
& S[f = 1kHz ~
> g:30kHz LPF 2 _g0
o VOLUME = max. w
= | [G)
o 1 | <
= 1 K =70
w
2 3 ECHO VOLUME e}
g 2 MICROPHONE VOLUME W -go
o 01 ®]
s ! :
< = -90
T 3 2 ECHO VOLUME
2 2 5 N N N
= 0.01 o-1 00 MICROPHONE VOLUME
S "2 3 4 5 6 1 2 3 4. 5 6 1
SUPPLY VOLTAGE Vcc (V) SUPPLY VOLTAGE Vcc (V)

* MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs
M65839SP,FP

DIGITAL ECHO WITH BUILT-IN MICROPHONE MIXING CIRCUIT

MAXIMUM OUTPUT VOLTAGE Vomex (dBV)

TOTAL HARMONIC DISTORTION THD (%)

+20

+10

-20

-30

2 3 4 5 6 7

NWUOINO

o
= NDWoIN—= NDWOoIN=—

o
o

DELAY/LINE MAXIMUM
OUTPUT VOLTAGE VS.
SUPPLY VOLTAGE

THD = 10%

[f = 1kHz

LINE

Lt

’
=TDEL A

=<

SUPPLY VOLTAGE Vce (V)

DELAY/LINE TOTAL HARMONIC
DISTORTION VS. SUPPLY VOLTAGE

tVi = — 17dBV

(f = 1kHz

30kHz L.P.F DELAY
LINE

2 3 4 5 6 7

SUPPLY VOLTAGE Vce (V)

VOLTAGE GAIN Gv (dB)

OUTPUT NOISE VOLTAGE No (dBV)

+20

+10

-10

-20

DELAY/LINE VOLTAGE GAIN
VS. SUPPLY VOLTAGE
Vi=-17dBV
f=1kHz
DELAY/LINE

3 4 5 6 7
.SUPPLY VOLTAGE Vcec (V)

DELAY/LINE OUTPUT NOISE VOLTAGE

-50

-60

-70

-80

-90

-100

VS. SUPPLY VOLTAGE

JIS-A

2 3 4 5 6 7

SUPPLY VOLTAGE Vce (V)

MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

M65839SP,FP

DIGITAL ECHO WITH BUILT-IN MICROPHONE MIXING CIRCUIT

APPLICATION EXAMPLE

10kZ 0,154

—]
4.7
N2

2.2k
3

0.33u 150k 00
4

0.1u
L—]s

10kZ 0,154

MICI ]

47
SH E

+

2.2

H 8

0.33u 150k 00
9

0.1

MICTIN

ALC1

MIC1VOL/DT

MIC2VOL/CK

MICINFIN  ECHOVOL/ST
MICTOUT XouT
MIC1VOLIN XIN
MIC2IN MICSW
ALC2 VOLCONTSW
MIC2NFIN LLINEOUT
MIC20UT RLINEOUT

MIC2VOLIN
MICOUT
LPF1IN
LPF10OUT
ADINTIN
ADINTOUT
ADCONT
REF

GND

- LLINEIN
RLINEIN
ECHOVOLIN
LPF20UT
LPF2IN
DAINTOUT
DAINTIN
DACONT

vee

35— ve Mic
35F————ove mic2
[34——————ovc EcHo

100P

34

33 S
IMZ E51MHz

32 S

100P

B}—c~o—&
30—

0.15u 30k
0

FEEDBACK ADJUST

Units Resistance : Q
Capacitance : F
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MITSUBISHI SOUND PROCESSOR ICs

M65840SP,FP
SINGLE CHIP DIGITAL KEY CONTROL

DESCRIPTION
The M65840 is Complementary Metal Oxide Semiconductor Integrated Circuit is used to

control the key of music in karaoke® players.
This single chip has all functions necessary for key control.

It is optimal for use in karaoke players, such as radio cassette recorders, mini audio
components and video cassette recorders.

* Karaoke : Recorded music to accompany live singing

FEATURES

M All functions necessary for digital key control, such as
input/ output low-pass filter, A-D, D-A converter, 32k-bit

SRAM and control logic circuit, are built in one chip

Outline 28P4B(SP)

. 1.778, itch 400mil SDIP
Output noise voltage «««--rwwserrreeeeeeee — 84dBm (typ) (g,gmr;mx Dglg,comm x'%',gmm

M Key is controlled in 32 steps from — 20~ + 20 by
microcomputer (One point corresponds to a semitone.)

M Single power supply (5Y)

M Built-in automatic ‘reset circuit (The IC is reset as power

M Low noise by digital key control

is turned on.)

RECOMMENDED OPERATING CONDITIONS Outline 28P2W-A(FP)
SUPPlY VOIage range: - -t ereremeeisereces Vee = 45~55V 1.27mm pitch 450mil SOP
Rated sUPPly VOltage: -+« +- wrsrrmrimsiiremiisiiiiiiens Vee =5V (8.4mm x 17.5mm x 2.0mm)

SYSTEM CONFIGURATION |

RAM M65840SP

L — HPF ___4 MIX I——«‘ BASS‘}——T_I MIX l-—-L
VOCAL ‘_‘_‘L LPF H KEY CONTROL ]———-
R — HPF _—! MIX H BASS '—:l MIX l—R

MIC1 MIC VOL

MIC AMP

MiC2

MIC VOL

' MIX
L M51132L

MIC AMP




MITSUBISHI SOUND PROCESSOR ICs

M65840SP,FP

SINGLE CHIP DIGITAL KEY CONTROL

ADCONT
DATCONT
DA2CONT

TEST1
OSCIN
0SCoUT
DATA
CLOCK
STROBE
TEST2
TEST3
REF
GND
vce

PIN CONFIGURATION

d4'dS0¥8S9S9N

DA2INTOUT
DA2INTIN
DA1INTOUT
DATINTIN
ADINTOUT
ADINTIN
LPF1IN
LPF10OUT
HPFIN

| HPFOUT
LPF2IN
LPF20UT
MIXIN

Outline 28P4B(SP)
28P2W-A(FP)

IC INTERNAL BLOCK DIAGRAM

A/D

HPFIN HPFOUT TEST1 TEST2 TEST3 XouT vec  GND MIXIN  MIXOUT
} -
HPF MIX
REF (12 REF

XIN

RAM | '

‘q D/A1 l [—{ D/A2 J

LOGIC

LPF1IN

LPFIOUT  ADINTOUT

@@090@ -@)-

| ADINTIN | ADCONT |

CLOCK |
STROBE

DATINTIN | DATCONT
DATA

[DA2INTOUT\ LPF2IN LPF20UT
DATINTOUT  DA2INTIN  DA2CONT

2-64
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MITSUBISHI SOUND PROCESSOR ICs

M65840SP,FP

SINGLE CHIP DIGITAL KEY CONTROL

PIN DESCRIPTION

Pin No. Symbol Name Function
@ ADCONT A/D control Determines adaptive time constant for A/D conversion by ASM system
@) DATCONT D/A1 control Determines adaptive time constant for D/A1 conversion by ASM system
® DA2CONT D/ A2 control Determines adaptive time constant for D/A2 conversion by ASM system|
@ TEST1 Test L : Normal mode H: Test mode
© X Osctllator nput Connected to 16MHz ceramic filter
® Xout Oscillator output
@ DATA Data Data input via serial bus
CLOCK Clock Clock input via serial bus
® STROBE Strobe Strobe input via serial bus
) TEST2 Test
() TEST3 Test
® REF Reference power QOutput 1/2Vce
supply output Connected to filter C
® GND Ground
@ Vce Power supply
® MIXOUT Mix output . . . .
key- Il - "
® MIXIN Mix input Combines key-controlled low-pass ’sngnal and through high-pass signal
@ LPF20UT Low-pass filter 2 output] ' . .
fil f
® LPF2IN Lowpass filter 2 input Post-filters following D/A conversion for key control
® HPFOUT High-pass filter output . .
- - th |
® | HPFIN High-pass filter_input_| "0 22sS throush fiter
@ LPF10UT Low-pass filter 1 output] ' .
Prefilt
) LPETIN Cowpass filter 1 input re-filters precedent to A/D conversion for key control
[v2] ADINTIN A/D integrator input L )
F A
) ADINTOUT | A/D integrator output orms A/D conversion integrator with external C
[v) DATINTIN D/A1 integrator input L .
® DATINTOUT | D/AT integrator outout Forms D/A1 conversion integrator with external C
@ DA2INTIN D/ A2 integrator input L .
F D/ A2 t
® DAZINTOUT | D/ A2 integrator output orms D/ conversion integrator with external C
ABSOLUTE MAXIMUM RATINGS (Ta =25C unless otherwise noted)
Symbol Parameter Ratings Unit
Vee Supply voltage 6.0 \Y
lcc Circuit current 100 mA
Vi Input voltage - 0.3~Vce + 0.3 \
P4 Power dissipation 800(SP) /600(FP) mwW
Topr Operating temperature -20~+ 75 C
Tstg Storage temperature -40~+125 C
RECOMMENDED OPERATIONAL CONDITIONS
- Limits .
Symbol Parameter Test conditions Vin Tvo | Max Unit
Vce Supply voltage 45 5 5.5 \
Vi Input voltage (“L” level) Serial pass input - - 1 v
ViH Input voltage (“H” level) Serial pass input 4 - - \Y,
fek Clock frequency 15.5 16 165 | MHz
ELECTRICAL CHARACTERISTICS (Vcc =5V, f = 1kHz, Vi=— 15dBm, fck = 16MHz (when key is FO), Ta = 25°C unless
otherwise noted)
. Limits .
Symbol Parameter Test conditions Min Tvo Max Unit
Icc Circuit current No signals ~ 19 50 | mA
Gv Voltage gain -3 0 3 dB
THD QOutput distortion Vo = — 15dBm, 30kHz LPF - 0.8 2 %
No Output noise voltage JIS-A - -84 | -70 | dBm
Vomax Maximum output voltage THD=10% -1 2 - dBm
0dBm = 775mVrms
& MITSUBISHI
ELECTRIC 2-65



MITSUBISHI SOUND PROCESSOR ICs

M65840SP,FP

SINGLE CHIP DIGITAL KEY CONTROL

FUNCTION
Key Control System :
3-ine clocked serial pass control

Data DO | D1 | D2|D3 (D4 | D5 | D6 | D7

Clock lllllllllllllll‘
Latch . fl

Key control variations

D5 VSC/VMC
H VSC

L VMC
D6 MUTE

H MUTE

L NORMAL
D7 TEST

H TEST

L NORMAL

DO D1 D2 D3 D4 VMC VSC
H H H H H F+20
L H H H H F+18
H L H H H F+16
L L H H H F+14
H H L H H F+13
L H L H H F+11
H L L H H F+ 9
L L L H H F+ 8 F+ 8
H H H L H F+ 7 F+ 7
L H H L H F+ 6 F+ 6
H L H L H F+ 5 F+ 5
L L H L H F+ 4 F+ 4
" H H L L H F+ 3 F+ 3
L H L L H F+ 2 F+ 2
H L L L H F+ 1 F+ 1
L L L L H F_ 0 F_ 0
H H H H L F-1 F-1
L H H H L F- 2 F- 2
H L H H L F- 3 F- 3
L L H H L F- 4 F- 4
H H L H L F- 5 F- 5
L H L H L F- 6 F- 86
H L L H L F- 7 F- 7
L L L H L F- 8 F- 8
H H H L L F- 9
L H H L L F-11
H L H L L F-12
L L H L L F-13
H H L L L F-14
L H L L L F-16
H L L L L F-18
L L L L L F-20

Note 1. VMC ensures better sound quality in key variation between
—4 and +4, while VSC is suitable for key variation beyond
this range.

Sampling frequency for A-D, D-A conversion is different
between VMC and VSC. Noise may be produced when VMC
is switched to VSC or the other way around. We recommend
that mute be provided as shown above (DB) to prevent it.
3. When power is turned on, key is set to FO and mode is set

to VMC by automatic reset function.

I

APPLICATION DIRECTIONS

® Input level

The maximum output voltage at low-pass filters, high-pass
filters and mixing amplifier is 1.2Vrmsmin(+ 4dBm), and that
at digital key control circuit is 0.7Vrmsmin(— 1dBm).
Therefore, the adequate reference signal level is approximately
150mVrms(— 14dBm).

When the reference signal is on this level, voltage at the
head rooms is 18dB and 13dB, respectively.

The voltage at low-pass filters, high-pass filters and mixing
amplifier can be attenuated or amplified within a limit of +
10dB according to external constants. This mechanism can
be used to obtain an adequate reference signal level.
When connected to operational amplifier M5201 having a
switch as shown below, this IC is able to handle inputs at
large amplitude(2Vrms), such as those from compact discs
and laser discs, as well as ensures better sound quality when
the key control is off.

1
'
i
'
'
'
'
'
'
1
'
'
'
i
'
'
F

M65840FP

INPUTO—
ATT s o—OUTPUT
~ 1048 I lcontho | 1EE> > 5

KEY CONTROL ON/OFF

- «<..-L-.-
o
a
o

r
'
'
'
'
'
'
'
'
'
'
'
'
'
'
v

@ Power

Connect a filter - capacitor of at least 47uF and a pass
control of approximately 0.1 uF near power-GND pin (within
a radius of 2cm)

MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs
M65840SP,FP

SINGLE CHIP DIGITAL KEY CONTROL

TEST CONDITIONS
SWITCHING CONDITIONS
RECOMMENDED OPERATING CONDITIONS
" SWITCH
Symbol Parameter Test conditions 14 30
lcc Circuit current No signal 2 2
Voltage gain between _ .
Gv input and output 1 1 Gv = 20log(Vo/ Vi)
THD Output distortion 30KHz L.P.F 1 1
No Output noise voltagg JIS-A 2 2
Vomax Maximum output voltage | 30KHz L.P.F THD=10% 1 1

TEST CIRCUIT

Vi

Vo
2.2u

Keid]

2
SELF

0.047
v iza
47K
LoGic RESET

A/D | [D/A1 [ |D/A2 ‘Do“ &
T GND Vcc
2 L4

! s [4f ] [ Lo LTJ o] D[ [T [ T3
@ @ @ {M“ 1
™ . .
é;[; §;[; §I —{0H MICROCOMPUTER Tu ‘mlo.\u
e
10 1
MS IMS M DJ_: lop 20%1 ®
s14

o
vee

Units Resistance : Q
Capacitance : F

MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs
M65840SP,FP

SINGLE CHIP DIGITAL KEY CONTROL

TYPICAL CHARACTERISTICS
THERMAL DERATING CIRCUIT CURRENT
(MAXIMUM RATING) VS. SUPPLY VOLTAGE
25 50 r—r—r
- Vi=0
2 <
7 20 E 40
o Q
z 1.6 ":’ %
S 15
: \\ SP & 1/
[\
a 1.2 hd /'
3 10 ~ 3 20 1
o (FP) \\ ] o Ped
[r -~ 9 3 d
$ 05 BES: 3 1oj—a”
8 ~;:~‘ (_)_ /
0 [t 0
0 25 50 75 100 125 2 3 4 5 6 7
AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc (V)
OUTPUT NOISE VOLTAGE MAXIMUM OUTPUT VOLTAGE
VS. SUPPLY VOLTAGE VS. SUPPLY VOLTAGE
T -50 —r— 2.5 ey
fes} Vi=0 i) Vi = =15dBm /
S "JIS-A S F30kHz L.P.F 74
- 0,
2 -60 S 20 ITHD=10% //
w g /
Q] S e
£ =70 > 15 /
_J Lt /
o (é) /
Z -80 5 10 )4
< =
— —90 2 05
2 [
a.
5 3
3-100 0
2 3 4 5 6 7 2 3 4 5 6 7
SUPPLY VOLTAGE Vcc (V) SUPPLY VOLTAGE Vcc (V)
TOTAL HARMONIC DISTORTION
Q@ VS. OUTPUT VOLTAGE
C 100 — ey
=) FVee =5V
= [f = 1kHz
> [30kHz L.P.F
o
£ 10 f
e 1
’—.
2 1
e |
) N I
é 1.0 h,
o N
< 7
T 7
-
<01
8 10m 100m 1 10

OUTPUT VOLTAGE Vo (V)

AMITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

M65840SP,FP

SINGLE CHIP DIGITAL KEY CONTROL

APPLICATION EXAMPLE

0.01u 0.01u

INPUT

10k § 10k OUTPUT
0.047 0.047

28] [7] 6] [5] [24] |23 [ig]

5 z 5 z & z 'z &5 z &5 z & z &
e =z g 2 B z & 2 % ¢ 5 B § g
g B z = z a 3 . T o o =
S < = < a < o T —J >3

[a) = o -
< < <
o o
= =

z § & i

Q o] = < ¥ Q o ™

8 z % B : 3 2 9 E B B vy 2 g
< 5 o = < X B o b = = 4 6 s
1 2 3 4 5 6 7 8 of [of [ T2f [8] [ia
2l el |2 +
g+ |&T |8 F - B 47
g q 2 le) o
S S S 47

I l l 16MHz ¢ o5 £ . +

(2]

[ORETY
10p 10p vee = 5.0V I
™ ™ ™

Units Resistance : Q
Capacitance : F
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MITSUBISHI SOUND PROCESSOR ICs

M65843P,FP
DIGITAL ECHO (DIGITAL DELAY)

DESCRIPTION
The M65843 is a CMOS IC for generating echo to be added to the voice through a

“karacke” microphone.
It is suitable for application to the echo generator of a radio cassette player, mini
component stereo set, TV etc.

Increased master clock frequency assures high-performance short delay, enabling the IC to
be used for digital surround.

FEATURES

M Fixed delay time of 125msec (with external clock set at
320kHz)

M Built-in A-D, D-A converters, input/output low-pass filter,
and 10K bit delay memory )

MHigh sound quality is assured by simple system OQutline 24P4(P)
construction, due to A-D, D-A converters with ADM 2.54mm pitch 600mil DIP
(Adaptive Delta Modulation) system (13.0mm x 31.1mm x 3.8mm) ‘

Output noise voltage : — 80dBV (typ)
Total harmonic distortion : 1.7 % (typ)
M Built-in mute circuit

Outline 24P2W-A(FP)

1.27mm pitch 450mil SOP
(8.4mm x 15.0mm X 2.0mm)

RECOMMENDED OPERATING CONDITIONS
Supply voltage range:::-«::wwweereeeseeeees Vee, Vob = 4.5~6.5V

Rated supply voltage::«- -« eereeeereeriiiniieenns Vee, Voo =5V

SYSTEM CONFIGURATION

— v Bl L L
L F— Bass —— wmx L
VOCAL LPF }_—{ KEY CONTROL
cuT
] HPF MIX BASS MiIX R

vio MB5843P,FP
’
MIC AMP i e
MIX MIX
ez LLCO H-fecro vor

MIC AMP
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MITSUBISHI SOUND PROCESSOR ICs

M65843P,FP

DIGITAL ECHO (DIGITAL DELAY)

PIN CONFIGURATION

VDD
XIN
XouT
NC
TEST1
TEST2
MUTE
NC

NC

NC

D GND
A GND

BREEERESENE

pury
—_

[

I3

d4‘dev8son

15| OP2 OUT
14] LPF2 IN
13| LPF2 OUT

Outline

24P4(P)
24P2W-A(FP)

NC : NO CONNECTION

IC INTERNAL BLOCK DIAGRAM

LPF1IN LPF1OUT OP10UT OP1IN

cC1

Ccc2

OP2IN OP20UT LPF2IN LPF20UT

-—O——(—---

47k
] [
REF Q@
172 Voo D1 D00 ooT
[ RESET MAIN CONTROL " S}&KM
' CAUTO CLOCK  DELC
RESET
OSCILLATOR
- -—(—(E—6E—0—E@9
XIN  XOUT. NC TEST1TEST2 MUTE NC NC NC

DGND AGND VoD Vce
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MITSUBISHI SOUND PROCESSOR ICs

M65843P,FP

DIGITAL ECHO (DIGITAL DELAY)

PIN DESCRIPTION
Pin No. Symbol Name 1/0 Function

® Vop Digital power supply -
@ XN Clock generator input | To connect 320kHz ceramic oscillator
® Xout Clock generator output O | Open when external clock is used
@ NC No connection - Connection of external device is inhibited
® TEST1 Test1 | Fixed at “H”
® TEST2 Test2 | Fixed at “L”
@ MUTE Mute | Mute control, L = Mute mode
NC No connection - Connection of external device is inhibited
® NC No connection - Connection of external device is inhibited
© NC No connection - Connection of external device is inhibited
(W) D GND Digital GND -
® A GND Analog GND -
® LPF2 OUT Low-pass filter 2 output] O - | To form output-side low-pass filter by connecting
) LPF2 IN Low-pass filter 2 input | external capacitor and resistor
® OP2 OUT Operational amplifier 2 output] 0 To form demodulating integrator by connecting external
@® OP2 IN Operational amplifier 2 input | capacitor
® cc2 Current control 2 - ADM control of demodulator
® CC1 Current control 1 - ADM control of modulator
® REF Reference - Analog reference voltage = 1/2Vce
@ OP1 IN Operational amplifier 1 input | To form modulating integrator by connecting external
@ OP1 OUT Operational amplifier 1 output] 0 capacitor and resistor
@ LPF1 OUT Low-pass filter 1 output 0 To form input-side low-pass filter by connecting external
[rk) LPF1 IN Low-pass filter 1 input | capacitor and resistor
@ Vee Analog power supply -

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

Symbol Parameter Ratings Unit

Vee Supply voltage 6.5 \Y,

lcc Circuit current 100 mA
L MB5843P 1

Pd Power dissipation MBGBA3FP 08 \%Y

Topr Operating temperature -20~+ 75 C

Tstg Storage temperature -40~+125 C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Test conditions ~Min L;_rr;npts Mox Unit
Vce Analog supply voltage 45 5 55 \
Vob Digital supply voltage 45 5 55 \Y
Vee-Vop | Vee — Voo potential difference -03 0 0.3 \
fex Clock frequency 280 | 320 475 kHz
ViH Input voltage (“H” level) 0.7Vop| - Voo \
ViL Input voltage (“L” level) 0 - |0.3Vop| V
ELECTRICAL CHARACTERISTICS (Vcc =5V, f= 1kHz, Vi= 100mVrms, Ta = 25°C unless otherwise noted )

. Limits .
Symbol Parameter Test conditions Min Typ Mox Unit
lcc Circuit current No signal input - 13 35| mA
Gv 1/0 voltage gain RL =47k Q -25 0.5 35 dB
Vomax Max. output voltage THD=10% 0.7 1 - Vrms
THD Distortion factor 30kHz LPF — 1.7 3.0 %
No QOutput noise voltage DIN-AUDIO - -80| -65| dBV
SVRR Supply voltage reduction ratio AVce = - 20dBV, f = 100Hz — -40| -25 dB

MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs
M65843P,FP

DIGITAL ECHO (DIGITAL DELAY)

FUNCTION
(1) Sampling frequency fs
The sampling frequency can be calculated by the following
equation :

fs = Clock frequency/4(Hz)
For clock frequency (fck) = 320kHz, the calculated sampling
frequency is:

fs = 320kHz/ 4 = 80kHz

(2) Delay time Td
For fck = 320kHz(fs = 80kHz), the calculated delay time is :
Ta = 125msec

(3) Mute
Output can be muted by setting the MUTE terminal(®DPin)
appropriately

@MUTE Mode
H Normal mode
L Mute mode

It is recommended to mute the output, as illustrated on the
right, to prevent noise from being generated when power is
turned ON. The muting period is determined by the resistor

and capacitor connected to : pin, and calculated by the R

following equation :
Muting period(t mute) = 0.96 x CR(sec)

For C=10uF, R= 150k Q, the calculated muting period is ©

about 1.4sec:
t mute = 0.96 x 10 u x 150k = 1.38(sec)

(4) Clock generator

The MB65843P, FP contains an oscillation buffer, so that a
clock generator circuit can be formed by connecting a
ceramic oscillator, resistors and capacitors as shown below.

B Y

Rd

fek
1Nt

Ll %
'L c2
-

Ci1 j.:,
For a ceramic oscillator with fck = 320kHz (CSB320D,
manufactured by Murata Mfg. Co.), recommended resistance
and capacitance values are :

Rf=1MQ
Rd =6.8k Q
C1 =C2 =470pF

Note that the above values vary according to the oscillator
used, the oscillation frequency, and the constitutional
environment of clock generator circuit (such as the capacity
of substrate and wiring).

MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

M65843P,FP

DIGITAL ECHO (DIGITAL DELAY)

TEST CONDITIONS

Symbol Parameter S24{S30 Remark

Icc Circuit current 2 | 2 | No signal input

Gv Voltage gain 1 1 | Gv =20log(Vo/ Vi)

Td Delay time 1 1

Vomax Max. output voltage 1 1 | 30kHzLPF, THD=10%

THD Total harmonic distortion factor 1 1 | 30kHzLPF

No Output noise voltage 1 2 | DIN AUDIO, Vi=0mVrms

SVRR Supply voltage reduction ratio 1 2 | AVcc =-20dBY, f= 100Hz
TEST CIRCUIT

0.068 T
1 47| 014l 01

—1 +
«©
©

oc2 [T

2 21 %\ |16 3
Q z = = z w = z = z =
o = = w Q = =
> — 8 8 — o (& o~ 8 o~ 8
w a a w
T I T (<] o & 5 &
g S o 5
o = s 2
2 z 3 o a a 2 o o o & 5
> x X z = - = F4 b4 4 =) <
|_1|_| 2 3] [4] [ 6 71 8] Te] Do T T2
100u Jx 01w ™
I 6.8k
320k +—] B )
4700 | T470p
Units Resistance : Q
Capacitance : F
7} : Analog GND
= : Digital GND
* MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

M65843P,FP

DIGITAL ECHO (DIGITAL DELAY)

TYPICAL CHARACTERISTICS

POWER DISSIPATION Pda (W)

OUTPUT NOISE VOLTAGE No (dBV)

THERMAL DERATING
(MAXIMUM RATING)

1.0 u

N

M65843P
08 \\ 3
0.6 -MB5843FP N
0.4 Q: :
02 ‘~:‘.‘
0

0 25 50 75 100 125
AMBIENT TEMPERATURE Ta (C)

OUTPUT NOISE VOLTAGE VS.
SUPPLY VOLTAGE
-%0 Vi=0Vrms
Rg = 5OQ
~60 DIN AUDIO
ol
-80 \ —
\\///
-90
-100

2 3 4 5 6 7
SUPPLY VOLTAGE Vcc (V)

TOTAL HARMONIC DISTORTION FACTOR

CIRCUIT CURRENT lcc (mA)

MAXIMUM OUTPUT VOLTAGE Vomax (Vrms)

CIRCUIT CURRENT VS.
SUPPLY VOLTAGE
25 ——r—
Vi=0mVrms
20 S
/'
L
15
//
10 Ve
7
/
S5t
0

2 3 4 5 6 7
SUPPLY VOLTAGE Vce (V)

MAXIMUM OUTPUT VOLTAGE VS.

SUPPLY VOLTAGE
2.5 p—r—r—r
f=1kHz
THD=10%
20}30kHz LPF A
7
/]
15 A
v
yd
1.0 4
v
pd
05|
0

2 3 4 5 6 7
SUPPLY VOLTAGE Vce (V)

TOTAL HARMONIC DISTORTION FACTOR

o VS. OUTPUT VOLTAGE [ra VS. INPUT SIGNAL FREQUENCY

2 100 = 00 (—r—rrer—r—r

2 T}FVee =5V 2(3 7Hee =5V

w 5Ff=1kHz w S5tvi= 100mVrms

z 3} 30kHz LPF z 3I30kHz LPF

S 2 o 2

E 10 fr 10 /

Pe [ I ee I

of 5 1 HX 5 —

a 3 o 3

of 2 / o g 2 ,/

2 [ --—_\5- I e = _’/

Q ] i 5 1 =

g £ g {

3 3 3 3

¥ 2 N 2

g o1 2357,..2357, 2357 g o1

= 10m 100m 1 10 F 10 2357092357, 23 5T ok

OUTPUT VOLTAGE Vo (Vrms) INPUT SIGNAL FREQUENCY f (Hz)
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MITSUBISHI SOUND PROCESSOR ICs
M65843P,FP

DIGITAL ECHO (D]GITAL DELAY)

APPLICATION EXAMPLE

FEED BACK VOL
|m \30k ’ 3k
—f—r—wW

NON
PORLAR . 0033u

0.033 ufl[f

Tu 27k ouTt

+

L a7 o.uI 0.1y
*1 T %1 *1 —
21] [eo] [19] [1g] [i7 3|
Q P4 = = z w = N z = z =
(8] - - w = =
> — 8 8 — o 3 3 Y 8 o 8
w o o '
e T a o o & % o
5 © © Y
5 C £ = 2 S
Ja) z 2 177 1) 5 z P4
v § ¢ ¢ ¢ £ 8 3 ¢ ¢ g 8§ &
1] 2 3] [4] [s 6 71 8] [e] Do [ [z
100u |+ |01 ™ 150k
;I; *3 2 6.8k
= +
320k +—[] 10u

%2
4700 [ *2 T 470p

Units Resistance : Q
Capacitance : F

7} : Analog GND
== : Digital GND

The capacitance marked * 1 shall have a relative accuracy within +5%.

Note that the capacitance marked * 2 and resistance marked * 3 vary according to the oscillation
frequency of ceramic oscillator, and the constitutional environment of the clock generator.
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MITSUBISHI SOUND PROCESSOR ICs

M65844P
DIGITAL ECHO (DIGITAL DELAY)

DESCRIPTION
The M65844P is a CMOS IC for generating echo to be added to the voice through a "karaoke" micro-
phone.

It is designed for the lowest price of models in the same series, and is suitable for application to the
echo generator of a radio cassette player, mini-component stereo set, TV etc.

Increased master clock frequency assures high-performance short delay, enabling the IC to be used
for digital surround.

FEATURES

B All functions necessary for generating digital echo are contained,
enabling production of low-priced echo generator.

M C-R oscillation circuit is provided for a master clock.

M Built-in auto power-ON reset circuit.

B No control signal is required.

B Delay time = 150 msec (with master clock set at 220 kHz)

M Small 14-pin DIP package (14P4)

Outline 14P4
2.54mm pitch 300mil DIP

RECOMMENDED OPERATING CONDITIONS

Supply voltage range 45~55V (6.3mm X 19.0mm X 3.3mm)
Rated supply VORAGE .........cccvvvevireriiiie e 5V
SYSTEM CONFIGURATIONJ

L— weE | | wmix |—f Bass b— wmix |-o

VOCAL KEY CONTROL
cut pF_|—

A—o, HPF | | mx }—{ sass |4 mix }-n

MiC1

M65844P

MiX
ECHO! ECHO

MIC AMP Mix |

MIC2

MIC AMP

MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs
- M65844P

DIGITAL ECHO (DIGITAL DELAY)'

PIN CONFIGURATION
Y
LPr1N ] 4 vee
LPF10UT[Z] : 13 cLocK
OP10UT[3] = T2 REF
oP1IN[z] 11 oP2IN
cci1[g] 1 oP20UT
ccz[F] [9] LPF2IN
GND[Z] 8] LPE20UT
Outline 14P4
IC INTERNAL BLOCK DIAGRAM
cLOCK cc2 OP2IN OP20UT LPF2IN LPF20UT
REF %?_ OSCILLATOR
| D-A LPF2
— 1/2 VCC l—
CLOCK DO1
MO >
AUTO
Auto o ReseT MAIN CONTROL N
D1 DOO g‘,‘q‘m
] |
L R A-D
LPF1

Ty — 2)— 3y — 4 — 5 — Or — —

LPF1IN LPF1OUT OP10UT OP1IN CcC1 GND vee
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MITSUBISHI SOUND PROCESSOR ICs

M65844P

DIGITAL ECHO (DIGITAL DELAY)

PIN DESCRIPTION

Pin No. Symbol Name [lje] Function
® LPF1IN Low pass filter 1 input | To form input-side low pass filter by connecting external
0) LPF1 OUT Low pass filter 1 output ¢} capacitor and resistor
® OP1 OUT Operational amplifier 1 output ¢} To form A-D conversion integrator by connecting external
@ OP1IN Operational amplifier 1 input | capacitor
® CC1 Current control 1 - ADM control of A-D converter
® CC2 Current control 2 - ADM control of D-A converter
@ GND GND -
LPF2 OUT Low pass filter 2 output [e] To form output-side low pass filter by connecting external
® LPF2IN Low pass filter 2 input | capacitor and resistor
OP2 OUT Operational amplifier 2 output 9} To form D-A conversion integrator by connecting external
(@) OP2 IN Operational amplifier 2 input | capacitor
® REF Reference - Analog reference voltage = 1/2 Vcc

. To form clock generator by connecting external capacitor and

® CLOCK Clock generator input | resistor (220 kHz typ.)
Vce Supply votlage - To apply 4.5 ~ 5.5 V power (Rated voltage: 5V)

ABSOLUTE MAXIMUM RATINGS (Ta = 257, unless otherwise noted)

Symbol Parameter Ratings Unit
Vce Supply voltage 6.5 \
lcc Circuit current 100 mA
Pd Power dissipation 1.2 W
Topr Operating temperature —-20~75 °C
Tstg Storage temperature —40~125 °C
RECOMMENDED OPERATING CONDITIONS
‘ - Limits .
Symbol Parameter Test conditions Min Ty Max Unit
Vece Supply voltage 4.5 5.0 55 \
fok Clock frequency 100 220 | 2500 | kHz
ELECTRICAL CHARACTERISTICS (Vcc =5V, f = 500 Hz, Vi = 100 mVrms, fck = 220 kHz, Ta = 257, unless otherwise noted)
" Limits .
Symbol Parameter Test conditions Min Typ Max Unit
lcc Circuit current No signal input - 30 60 mA
Gv Voltage gain RL=47kQ -3.5 -0.5 25 dB
Vomax Maximum output voltage THD=10% 0.7 1.0 - Vrims
THD Total harmonic distortion 30kHz LPF - 5.0 8.0 %
No Output noise voltage DIN-AUDIO - -75 | —55 dBV
MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

M65844P

DIGITAL ECHO (DiGITAL DELAY)

FUNCTION DESCRIPTION
(1) Sampling frequency fs
The sampling frequency can be calculated by the following
equation:

fs = Clock frequency/8 (Hz)
For clock frequency (fck) = 220 kHz, the calculated sampling
frequency is:

fs = 220 kHz/8 = 27.5 kHz

(2) Delay time Td

The delay time can be calculated by the equation:

Td = N/fs (N = the number of memory bits = 4,096)

When fck = 220 kHz (fs = 27.5 kHz), Td can be set at 150 msec.

(3) Mute

When power is turned on, the mute function works automatically to
prevent noise generation. (Here, however, "mute" means the func-
tion which prevents noise generation after the reset time.)

Also, the typical delay times and constants for the clock generator
circuits are as shown below. )

Delay time fck (Hz) R1(Q) C1(F)
100msec 320k 27k 100p
150msec 220k 39% 100p

(5) Signal bands
The signal frequency band can be changed by changing the con-
stants for each of the input/output low pass filters (LPF1, LPF2).

Signal frequency band decision circuit

Signal band External R (R2, 3, 4, 8, 9, 10)
1kHz 33kQ
2kHz 16kQ

Examples of application circult changes
(Changes of output noise voltage and distortion when delay time
and signal band have been changed)

4+ RESET PERIOD MUTE PERIOD MUTE OFF TIME
(ABOUT 120 msec.) (ABOUT 210 msec.)

POWER ON TIME

Sl 1kHz 2kHz
Delay time Output noise voltage| Distortion [Output noise voltage| Distortion
100msec —90dBV 2.2% —85dBV 3.3%
150msec —80dBV 4.0% -79.5dBV 5.3%

Test conditions
(a) WHEN POWER IS ON No. Parameter Symbol|S1[S14 Remarks
1 | Circuit current lcc | 2 | 2 | No-signal time
: Voltage gain between -

(4) Clock generator circuit 2 input and output Gv [ 1|1 |Gv=20log (Vo/Vi)
The M6§844P includes an oscillatior‘i buffer, so that a clock ge.nera- 3 |Maximum output voltage| Vomax | 1 | 1 | THD=10%
tor circuit can be formed by connecting a resistor and a capacitator, 4 | Output distortion THD |1 11 | 30kHz LP.F
as shown below. ) _ 5 | Output noise voltage No | 2|1 | DINAUDIO

The clock frequency can be calculated using the following equa-
tion.

Clock frequency (fck) = K/R1 Hz

K is the coefficient, and changes according to the value for

capacitator C1, as shown below.
R1
13
L |
c1
fck (Hz) C1(F) fck value

100k~ 400k 100p fck=0.91X10""/R1

400k~ 1M 56p fck=1.4X10'/R1

1M~2.5M 33p. fck=2.2X10'%/R1

, MITSUBISHI

2-80 ELECTRIC



MITSUBISHI SOUND PROCESSOR ICs
M65844P

DIGITAL ECHO (DIGITAL DELAY)

TEST CIRCUIT

47u 47y
Y
39k
1 13 12| 11 1 9 8
Q X w z = z =
o w = 2 = =)
S & & g B g ©d
=3 S Y ke o~
o 0. 35 g:
o -~
-
o =
= 3 3 =z .
w w - - ~ o
% Q F4
g ] & (o] 3] 3 ]
1 [2] 3 a[ Is 6 7
0.0022y
0.22]
o= YT o2
16k;
st W oyek T ek
@0 0.1
(1)
0.01
51 O
Vi Units  Resistance : Q
Capacitance : F
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MITSUBISHI SOUND PROCESSOR ICs
M65844P

DIGITAL ECHO (DIGITAL DELAY)

TYPICAL CHARACTERISTICS
THERMAL DERATING MAXIMUM OUTPUT VOLTAGE
(MAXIMUM RATING) - VS. SUPPLY VOLTAGE
15 >§ 3.0 T T
5 | 1=500Hz
g g THD=10%
T 12 = 30kHz L.P.F
o wm 20 -
z
g 1.0 - \ g )
-
& A Q 15 ///
[72]
2 \ 5 /
c 05 S //
g 0 10
2 3 /)
\“ z 4
0 . kK 2 05
—-20 0 25 &0 5 100 125 150 = 3 4 5 6 7
AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vce (V)
CIRCUIT CURRENT ) OUTPUT NOISE VOLTAGE
VS. SUPPLY VOLTAGE B VS. SUPPLY VOLTAGE
50 T T Py T T
> .
Ta=25°C /] @ Vi=0Vrms
< [~ Vi=OVrms 74 T -70[DIN AUDIO
E / S Rg=500
g Y w
o / 0]
- P
4 7 ~ —-80
w / Fe)
£ 30 L s /'\\
w
3 /] g g / \
et -
) / Z /
Q 20 5
5 -100
o)
10
3 4 5 6 7 3 4 5 6 7
SUPPLY VOLTAGE Vce (V) SUPPLY VOLTAGE Vcc (V)
TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
= VS. SUPPLY VOLTAGE . VS. FREQUENCY
E’ 100 ——— & 100 ==
7 1-500Hz o  [Evccssv
- 5 Vi=100mVrms F]—: - Vi=100mVrms
(Z) 30kHz L.P.F % —30kHz L.P.F
= 3 o //
S 2 g 10 £
o 5 S
[ & —
8 10 a maa
z 7 \ e
z
g 5 \ - o 1
T - z
3 z
2 I
3 -
= <
o 6
= 12 3 4 5 6 7 8 = 235710023571k 235710k
SUPPLY VOLTAGE Vcc (V
CC'( ) FREQUENCY (Hz)
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MITSUBISHI SOUND PROCESSOR ICs
M65844P

DIGITAL ECHO (DIGITAL DELAY)

TOTAL HARMONIC DISTORTION VS.

= OUTPUT VOLTAGE
£ 100 —rrrrre
2  Evcessv
F  [Et=500Hz
A
&
& 10 "
F—- ¥
2 '
Q
z
g 1
4
<
I
2
o
23570123571 235710
OUTPUT VOLTAGE Vo (Vrms)
APPLICATION EXAMPLE

1o,
0.01p
c12 RmT "8 out
AAA AAA
W WY +H_O
f Cia 0.1y 1(:2 16k 1
c8
c16 c15 100p 2715 Ro [ C
ant 0.1u| 39K 1
0.0022y
R11
14 13 12 11 10 9] [s]
§ ¥ § Z 5 Z 5
> 9 o g o] & [e]
) (¢} & g E
o -
[
=) =
2 o° 3 =z
o o bt - = o [=]
=
= = e} 5 8 3 5]
2 3 4 5 6 7
RS 2
0.22y)
30
cs 0.22y
0.1y

Resistance : Q
Capacitance : F

Units

* MITSUBISHI
ELECTRIC



MITSUBISHI SOUND PROCESSOR ICs

M65845FP
SINGLE CHIP MICROPHONE AND ECHO

DESCRIPTION

The M65845FP is an LSI built-in a microphone peripheral circuit and echo generation circuit for
"karaoke" equipment.

It is suitable for application to the microphone mixing and echo generating functions of not only
"karaoke" equipment but also a radio cassette player, TV, VCR, mini-component stereo set etc.

FEATURES

B Two microphone-mixing lines, vocal cut circuit, digital echo, and
line-mixing amplifier are contained, enabling single-chip package
of microphone peripheral circuit of "karaoke" equipment.

B Low noise due to digital echo with 4k bit RAM

B ALC-equipped microphone amplifiers permit excessively high in-
put. ALC operating voltage can be set as desired.

B Vocal cut circuit of complete stereo construction

B Single 5V power supply

M Built-in auto power-ON reset circuit

RECOMMENDED OPERATING CONDITIONS Outline 36P2R-A
Supply voltage range ...........coceeveveiriceinrcenenneennns Vce =4.5 ~ 5.5V 0.8mm pitch 450mil SSOP
Rated supply VOIAGE .......ccceeeeeeeeecimeienrere e s Vce =5V (8.4mm X 15.0mm X 2.0mm)
Clock frequency ......... 100~ 2500kHz
Rated clock freQUENCY .......c.ccvevieriinieieniineineeere e 220kHz
Linput voltage ........ccciviieiiinciicicc s Vv
Hinput vOIAge ...ttt 4V
SYSTEM CONFIGURATION
M65845FP AUDIO SW
Y
LIN o— AUDIO oL OUT
SOURCE
RIN o CONTROL o R ouT
MIC 1
MIC '
Q § MIC
AMP VOLUME ||
o MIC SW
ALC
MIX : ]
MIC
MIC DIGITAL .1 ECHO J
\. AMP VOLUME [— ECHO voL
MIC 2
ALC
MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

M65845FP

SINGLE CHIP MICROPHONE AND ECHO

PIN CONFIGURATION
Mic1 IN[1] [3g VCFIL
ALCt 3d vaLc
MIC1 NF IN[3] 134 AUD SW2
MIC1 OUT 133 AUD SW1

MIC1 VOL IN[5]
MIC2 IN[6]

CLOCK
MIC SW

ALC2 MIC ECHO OUT
Mic2 NF IN[8] z LLINE OUT
micz out 9] 2 28 RLINE OUT
Mic2 VoL IN[to) § 127 LLINE IN
MIC ouT [11] < D6 RLINE IN

LPF1 IN[12 25 ECHO VOL IN
LPF1 ouT(13 P4 | pr2 OUT
AD INT IN[14 R3 LPF2 IN

AD INTOUT[15 P2 DA INT OUT
P1 DA INT IN
Pd DA CONT

19 vee

Outline 36P2R-A

IC INTERNAL BLOCK DIAGRAM

AUD SW1 AUD SW2 VCFIL CLOCK

- @@ -—@ —0-—O0-

REF vce GND

tn @ Lout
AUDIO SOURGE
CONTROL
Ain g (29 Rout
(3 I
VALC
1/2vee
mict1iN (1)
MIC1 NFIN (3) ¥ MiC SW
CLOCK 4KRAM
MIC 10UT GENERATOR
39 MIC ECHO
ALC1 out
MIC1 VOLIN (5
Mic2iN (6) | ool J
MIC2 NFIN ®O—t ReF
LPF1
Mic2 ouT k ! — -
ALC2 i
Mic2 VOL IN (19
- RO e CalCROaDab) @o-(2)
MIC LPF1 LPF1 AD INTIN DA CONT |DAIN TOUT\ LPF2OUT
ouT IN OuT
AD CONT ADINTOUT DA INTIN LPF2IN  ECHOVOLIN
x MITSUBISHI
ELECTRIC



MITSUBISHI SOUND PROCESSOR ICs
‘ M65845FP

SINGLE CHIP MICROPHONE AND ECHO

PIN DESCRIPTION
Pin No. Symbol Name Function
@ MIC1 IN Microphone 1 input To connect MIC1
® ALC1 ALC1 control To connect ALC attack/recovery time setting capacitor
® MIC1 NF IN Microphone 1 negative feedback input " . o
f

® MIC 10UT Microphone 1 output To set amplifier gain of MIC1 by feedback circuit
® MIC1 VOL IN Microphone 1 volume input To input signal attenuated by external microphone volume
® MIC2 IN Microphone 2 input To connect MIC2
@) ALC2 ALC 2 control To connect ALC attack/recovery time setting capacitor
MIC2 NF IN Microphone 2 negative feedback input " ’ -
® MIC2 OUT Microphone 2 output To set amplifier gain of MIC2 by feedback circuit
MIC2 VOL IN Microphone 2 volume input To input signal attenuated by external microphone volume
(@) MIC OUT Microphone output Mixing output of MIC1 and MIC2
® LPF1 IN Low-pass filter 1 input " . .

To form pre-filter before A/D conversion for digital echo
® | LPF1OUT Low-pass filter 1 output P g
@ AD INT IN A/D integrator input - . .

fi D I

® ADINTOUT AJD integrator output To form A/D conversion integrator by connecting external capacitor
® AD CONT A/D control To determine adaptive time constant of A/D converter with ADM system
@ REF Reference power output To connect 1/2 Vce output and filter capacitor
GND Grounding
Vce Power supply
® DA CONT D/A control To determine adaptive time constant of D/A converter with ADM system
@ DA INT IN D/A integrator input A . .

To form D/A conversion integrator by connecting external capacitor
® | DAINTOUT | D/A integrator output gratorby 9 4P
@ LPF2IN Low-pass filter 2 input " . .

To form post-filter after D/A conversion for digital echo
@ | LPF20UT Low-pass filter 2 output P 9
® ECHO VOL IN | Echo volume input To input signal attenuated by external echo volme
® RLONE IN R-channel line input
@ LLINE IN L-channel line input
® RLINE OUT R-channel I'me output Mixing output for microphone system and line
@ LLINE OUT L-channel line output
[<3) MIC ECHO OUT| Microphone echo output Mixing output of original voice through microphone and echo signal
@ MIC SW Microphone SW L: MIC OFF H: MIC ON
® CLOCK Clock C-R clock generator with built-in oscillation buffer
<) AUD SW1 Audio SW 1 Audio selector SW: audio signal is selected by setting these
& AUD SW2 Audio SW 2 switches to L or H
[<5) VALC ALC operating voltage setting terminal | To set ALC operating voltage according to applied voltage
® VCFIL Vocal cut filter To pass components with lower frequency than vocal frequency band
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SINGLE CHIP MICROPHONE AND ECHO

ABSOLUTE MAXIMUM RATINGS (Ta = 25C, unless otherwise noted)

Symbol Parameter Ratings Unit
Vce Supply voltage 6.5 \'

lcc Circuit current 100 mA
Vi Input voltage -0.3~Vce+0.3 \%

Pd Power dissipation 1250 mW
Topr Operating temperature —20~+75 °C
Tstg Storage temperature —40~+125 °C

RECOMMENDED OPERATING CONDITIONS

. Limits .
Symbol Parameter Test conditions Vi Typ Max Unit
Vce Supply voltage 4.5 5 5.5 \'
ViL Input voltage ("L" level) . 0 - 1 \
Pn®,
VIH Input voltage ("H" level) ®.@ 4 - Vee \
Clock frequency determines the delay time for echo.
2!
fok Clock frequency Refer to "FUNCTIONAL DESCRIPTION" paragraph. 320 500 2000 kHz
ELECTRICAL CHARACTERISTICS (Vcc = 5V, f = 500 Hz, Vi = 100mVrms, fck = 220 kHz, Ta = 25°C, unless otherwise noted)
3 " Limits ]
1% Symbol Parameter Test conditions Min Typ Max Unit
E
28| Icc Circuit current No signal input - 30 60 | mA
Gvo Amplifier open loop gain Vo=-17dBV 55 60 - dB
THD1 Total harmonic distortion Vo=-17dBV, with ALC not operated - 0.2 0.5 %
:% THD2 Total harmonic distortion Vi=—27 dBV, with ALC operated - 3.0 6.0 %
E| VOALC | ALC operating voltage measurement error | Measurement : =10 to +3 dBV -3 0 +3 dB
2| TALCAT |ALC attack time C=4.7uF 25 40 55 | msec
5[ TALCRE [ALC recovery time Co4.7uF 0.7 1] 13 | sec
g VoMAX | Maximum output voltage THD=10% -1 2 - dBv
No Output noise voltage Gv=37dB, f=100~5kHz - -72 —67 dBv
Zi Input impedance 5 10 20 kQ
§~ E Gv 1-O voltage gain Maximum volume -3 0 +3 dB
=3
Td Delay time fs=27.5kHz - 150 - msec
% Gv Voltage gain -3 0 +3 dB
| THD Total harmonic distortion - 5 8 %
£ VoMAX _|Maximum output voltage THD=10% -3 0 - dBvV
No Output noise voltage JIS-A - -75 —55 dBv
Gv Voltage gain =3 0 +3 dB
THD Total harmonic distortion - 0.05 0.1 %
£ VoMAX  [Maximum output voltage THD=10% 1 4 - dBV
No Output noise voltage JIS-A, MICSW=off - -92 -88 dBV
Zi Input impedance 10 20 40 kQ
No Output noise voltage JIS-A, vocal cut ON - —88 ~72 dBv
§ Gv Voltage gain Single—channel input -3 0 +3 dB
8| VoMAX  [Maximum output voltage THD=10% 1 4 - dBV
[ GREJ  |Vocal rejection ratio 20 24 — dB
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FUNCTION DESCRIPTION
(1) Microphone amplifier
REF
R4 R3=10kQ
MiC c3 v
+
C1 Ri1
3 =
R2 c2
1o

The gain (Gv), low cut-off frequency (fcl), and high cut-off frequency
(fch) of microphone amplifier are expressed as follows:

R1 + R2 1 1
= fel = fch = 2nR2C2

)
G R1 2m R1-C1

The appropriate value of R2 is 50k ~ 500kQ.
Assuming Gv = 37dB, fcl = 210Hz, fch = 5.5 kHz, for instance, the
constants take the following values:
R1 =2.2kQ, R2 = 150kQ, C1 = 0.33uF, C2 = 200 pF
The low cut-off frequency can also be determined by C3 and R3.
However, R3 is an internal resistance of LS| and fluctuates largely.
Therefore, the low frequency should be set at a value little lower than
the low cut-off frequency (fcl), using the smallest R3 value (5 kQ) in
the fluctuating range. For the example given above,
C3 = 0.22uF
To minimize click noise generated when connecting or discon-
necting a microphone, it is recommended to connect R4 (600Q ~ 10
KkQ) in the circuit.: '

(2)ALC level diagram

VO(dBV)

10 ALC OPERATING VOLTAGE SETTING RANGE

Y

-60 -50 -40 -30 -20 -10
Vi(dBV)

(3)ALC operating voltage setting

ALC operating voltage can-be set at a desired value between -10
and +3dBV by varying the DC voltage applied to pin & (ALC operat-
ing voltage setting terminal).

(Setting method)

AWA
! YN

PEAK BOLTAGE, Vpo | VOLTAGE APPLIED TOV® PIN, VALC
0

1
2,5V( Vee)
INTERNAL DC BIAS

VALC= _; Vee-Vpo
To set ALC operating voltage at —5dB (Vcc = 5V)

-5dBV=0.56Vrms=1.59Vp-p=0.8Vp-0
VALC=2.5-0.8=1.7V

Since the input impedance at pin @ is high at 1 MQ or more, it is
possible to provide ALC operating voltage by dividing resistance.

vce
51k

R 0.01y.

When Vee =5V
ALC operating Voltage applied to .
voltage (dBV) pin @ VALC (v) | Hesistance R(Q)
3 0.50 5.6k
0 1.00 15K
2 138 20K
4 1.61 24k
i 1.79 27k
8 1.94 3%
10 2.05 36k
(4)Microphone SW

Signals sent to microphone and echo systems can be shut off by
setting the state of pin @ (MIC SW) to L level.
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(5)Audio source selection

Desired audio source operation mode suitable to each "karaoke"
software can be selected by the audio SW.

& AUDSW1; D1 | 3 AUDSW?2; D2 Operation mode
L L Stereophone
L H L-ch. monophonic
H L R-ch. monophonic
H H Vocal cut

@ Stereophone
Audio signal is output directly through 2 channel lines.

@ Lch. monophonic
Audio signal from L channel of the source is output through 2
channel lines. This mode allows reproduction of the sound of a
multiplex "karaoke" softwere, or the main sound of a laser disc.

® Rch. monophonic
Audio signal from R channel of the source is output through 2
channel lines. This mode allows reproduction of the reference
vocal of a multiplex "karaoke" software, or the sub sound of a
laser disc.

® Vocal cut
The components of the same phase and same sound volume in
the L and R channels are attenuated.
Since the vocal cut circuit has a complete stereo construction, it
provides stereophonic effect even after vocal cut processing.
The low-pass cut-off frequency (fc) is determined by the capaci-
tance connected to pin @ (vocal cut filter) as shown in the illustra-
tion below.
This mode also allows components with lower frequency than the
vocal band to pass through the filter, to compensate insufficient
low-pitch sound.

R=20ktyp

c
r
Co——
27RC

For fc = 50 Hz, the capacitance (C) is 0.15uF
Note: The internal resistance of each LS| may differ in the range of
about £30%

(6)Digital echo

The delay time (Td) for echo is determined by the clock frequency
(fck) at pin @ (clock).

Sampling frequency fs = —;— Xfck

N N
o= =8
(N = the number of memory bits = 4096)

For fck = 220 kHz, the delay time (Td) is 150 msec.
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Itis necessary to change the LPF setting (signal pass band, fsig) of The S/N ratio increases when LPF setting is lower than the optimum

digital echo according to the clock frequency. (Refer to the table be- signal pass band, and decreases when the setting is higher than the
low.) optimum signal pass band.
Clock frequency Sampling frequency Delay time Optimum signal pass band LPF constant
fck (kHz) fs (kHz) Td (msec) fsig (kHz) C1,C3 C2,C4
160~320 20~40 205~102 0.7 5600p 56000p
320~520 40~65 102~63 1 3900p 39000p
520~880 65~110 63~37 2 1800p 18000p
880~1240 110~155 37~26 3 1200p 12000p
1240~1600 155~200 26~20 7 560p 5600p
TYPICAL CHARACTERISTICS
LPF1 LPF2
REF REF
. THERMAL DERATING CURVE
(MAXIMUM. RATING)
g 1.5
<
o
8§ 125
o
X 10 N
D
@ N
o
5 \\|
3 05 o
o .
- o]
< A
z .
o .
w .
z o -
(7) Clock generator circuit - =20 0 25 50 75 100 125 15

AMBIENT TEMPERATURE (°C) 0
The M65845FP includes an oscillation buffer, so that a clock genera-

tor circuit can be formed by connecting a resistor and a capacitator, -
as shown in the diagram on the right.
The optimum resistance value, R1, can be calculated using the
following equation.
Optimum resistance value (R1)=K/fck Hz
Kis the coefficient, and changes according to the value for capaci-
tor C1, as shown below.

R1
32
l C1
fck (Hz) C1(F) R1 value
100k~400k 100p R1=0.9X10"/fck
400k~ 1M 56p ‘R1=1.4X10"/fck
1M~2.5M 33p R1=2.2X10"/fck
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APPLICATION EXAMPLE
5k 0.22y 0.15y
1| MIC1IN VCFIL g}~ —k  [o.0om
4.7u
H—E ALC1 VALC vee
:
033 22
3| MICINFIN AUDSW2
150k 200p
4| MiciouT AUDSW1 (53} D1
0.1 39k
HIE o
5| MIC1VOLIN CLOCK w\,m
sk 30kQ
MIC2 p———6] mican MICSW [31}—o~>—} 100p
022y a7y MIC SW
7] ac2 MICECHOOUT30]
0.33p 2.9k + 22y
8| MIC2NFIN LLINEOUT |29 Lout
150k 200p + 2.2y
Mic20UT RLINEOUT |28 Rout
0.1y
T 0.1p
W 10| micavoLin LLINEIN
30kQ
——AW—{11| micout RLINEIN
0.027y 10k 15
3— LPF1IN ECHOVOLIN
>
=15k 2700p
13| LPF10UT LPF20UT
L_|14 ADINTIN LPF2IN
0.088y 30
-['Wv-@ ADINTOUT DAlNTOUTEI_,Wv_
0.22y 15k
$H{7s| ADcONT DAINTIN EJ—Q“BU
47y
s REF DACONT E_“_E
+ 0.22y
GND vee 19 - veo
O.w;l; 100y
Il M
0.154 30k  FEEDBACK SETTING
Units  Resistance : Q
Capacitance : F
'\MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

M50198P,FP
DIGITAL DELAY |

DESCRIPTION
The M50198 is a CMOS IC developed for producing surround effects in applications such

as TV sets and video disc players.

The IC’s design is based on the M50199P of the same series. The M50198 however, built-
in memory and a comparator, which used to be placed externally. This makes it possible
to configure a digital delay system with only a single chip.

The MB50198 offers enhanced easiness in applications. It, for example, employs a

microcomputer interface as a means of sele