IC Guide Bock

SYNTHESIZER
COMBO KEYBOARD
P.A. & ENSEMBLE SYSTEM

/

€ YAMAHA e




izﬁ€wd/

| /(@/\,C(u\{i LU\/ fgrmsvr“ &’ V@/V{

" _
O TH3 o cment Plegee Q{O ik cell copres
Zﬁ Jr A8 CAC(VjQ CIMJ kavien]) m f!'

/
/ eCRY\V\[{D\M\}‘) { ove. L' ngPQ(— —Hi\@ﬁ( W \'\Q \’Qrk'ﬂ}
/ﬂ’\ 6 vSawché :j harvs re OA /e/m‘oﬁ’

Ff?q Rvpls ... .
L O S<C h 4 (994 W LO.S‘ 57@{ -C 0\4'1




TC4019BP
TC4022BP
TC4027BP
TC4028BP
TC4030BP
TC4049BP
TC4050BP
TC4051BP
TC4069UBP
TC4071BP
TC4072BP
TC4073BP
TC4075BP
TC4081BP
TC4532BP
YM24800
YM25200
YM25300
YM25301
YM25400
YM26600
YM26700
YM60800
YM61200
YM61500

iG00170
iG02750
iG00125
iG03580
iG00179
iG00126
iG00174
iG00177
iG0G172
iG00144
iG03630
iG00173
iG03570
iG00176
iG03560
YM24800
YM25200
YM25300
YM25301
YM25400
YM26600
YM26700
iT60800
iT61200
iT61500

INDEX

AND-ORSelectGate . .. ............... o 3- 8
Counter ................. e e e e e e e e 3-9
JKFIp-Flop . ..o 3-10
Decoder ... ... . . . . 3-11
EX-ORGate . ...... .. i 3-12
Inverter ... L 3-13
Converter . ... .. ... 3-14
Bch Multiplexer .. ........ ... ... ... ... ... 3-15
Inverter .. 3-16
2input OR L 3-17
4nput OR L .. 3-18
3hnput AND L 3-19
3dnput OR Lo o 3-20
24anput AND L. 3-21
Encoder .. ... ... 3-22
SO 1- 1
Keyer . oo 1- 2
KeYer . 1- 2
Kever oo 1- 2
DTG .. 1- 3
Channel Processor Il . .. ... ... ... ... ... .. ... ... ... 1- 4
D-AConverter ............. . . ... .. 1- 5
SEC L 1- 6
KAS& DTG ..o 1- 7
SKA 1- 8




YM61600
YM61700
HA310H

HAT96HC
uPC271C

iT61600
iT61700
iG00121
iG00162
iG03620

INDEX

PGM Controller . .. ... .. . i it i e e e 1- 9
SMD L e e e e 1-10
O, AMD . . o e e e e 4- 8
RingModulator . ... .. it i it e it i 8-15
[0e Y3 1] o F- T -1 o 1 (R 4- 9



LZ0T1D

0v0T 4

0€0T o

S00TH

010TH

HSITPV

0002 —Nd

004 —Nd

0y —Nd

012 —INd

081 ‘0LT —~Nd

00¢€ ‘00z —INF

HOST ‘T00T —INE

68 ~INH

asy ‘ase —2A

0€°0Z ‘0T — DA

O}[®)

08 "d0. ‘0L ~dD

Combo Keyboard

0€—-dD

0¢—-dD

00
®)[®)
olle;

01dD

018

olj®)

0t —SS

o100

asiso

W0y —8O

NOZ —-SO

QO

00

o)[®)

08-S0

039-SO

Olo

)@

Synthesizer

05 —-S0

Oi0lo
olie)le;

T0e—8D

08 -80

O[OI0|01010|O

Ol [O0] 10
O] 10]00100

§1—-SD

01—-SD

Ol O]0|0I0|O
O _10[0]|0|0|0|0|0]O

§—S0

Applied
Model
a

IC
YM24800

1- 1100|000

1-2
1—-2
1-2
1—3
1—4
1—5
1—-6
1-7
1-8
1-9
1-10

2-110|0|O|O[O|OJO[O]O[O]O
2—20|0|0|00[0|0|0]0]O[O

2~ 4|0|0j0j0l00lolo[ol0]o
2-5|0|0|0|0[0|0|0|0]0]0]O

2-3
2—6
217

3—1

3—2
3-—-3
3-4
3-5

3—6

YM25200

YM25300

YM25301
YM25400
YM26600
YM26700
YM60800
YM61200
YM61500

YM61600

YM61700

1G 00150
1G00151
1G00152
1G00153
1G 00156
1G00158
1 G00159

TC4006 BP

TC4007URP
TC4011 BP
TC4013BP
TC4016BP

TC4017BP

IST VHVINVA

Ol I9Z1S9Ylusg

=4
8
Z
O




L2010

ovoT A

00T 4

g001d

01014

HSIIPV

0002 —Nd

00L —Nd

0evy —INd

012 —INd

081 ‘0.1 —Nd

00¢ ‘00 —INg

OST ‘00T —INd

010

G8 —INH

Combo Keyboard

asy ‘dsg —OA

0€ ‘02 ‘0T —OA

08 ‘90 ‘0L —dD

0¢ —-dD

02 —-d3

01dO

013S

0 —SS

Synthesizer

dsiso

N0y —SO

N0Z—SD

9O

00

©)[®)

00

00

010

0](®)

08—S0

09—-8D

O}®)

0§—-SD0

O] QO

O|0|O

O|0|0|0|0

T10€—SD

0¢€ -850

G1—-8D

0 —S2O

Ol 1O[C 1010 1O

O|O|0|0I0I0|01010I0

§-S0

Applicd
Model

1C

31

3—8
3—9

3—10
3—11
3—12
3—13
3—14
3—-15

3-16/0| |O|0] 10, 100100

317
3—18
319
320
321
322

4-1

4-2
4-3

4-5

4—4|00|0|O|O|0|0|O|0|0|O] _|OI0|0|0[0I1O

4-6|0|0|0|0[0|0|0|0|0|0|O

417

4-8
4-9

TC40175BP
TC4019BP

TC4022BP

TC4027BP

“TC4028BP

TC4030BP

TC4049BP
TC 4050 BP
TC4051 BP
TC 4069 UBP
TC4071BP

TC4072BP

TC4073BP

TC4075BP

TC4081 BP

TC4532BP

CA3080
CA3140

N JM2901

N JM4558 D
TAT504S
TAT7505M
TAT531IM

#A310H

#PC271C

21 SO0

o,

&
<
Y
o




L2010

O0v0T o

0)(®)
®)|®)

0E01T d

S00Td

010TH

OO
©)|®)

Ol

Qo

HSIvY

000z — Nd

00L —INd

0ey ~Nd

01¢ —INd

081 ‘0LT ~INd

Q0|00

00¢€ ‘002 ~INg

TOST' 00T -NE

O 00000 |0 |0

(O)[®)

68 —INA

dsy ‘dsg—-0A

0E°02°01—-DA

oll®

08 'd0L0L—dD

0t —dD

0¢ —dD

01dD

Combo Keyboard

01318

0|0

0 —-SS

asiso

W0y -8D

N0z —80

Q0

o0

08—-5D

09 -SO

05 -SD

Q0I0I0|O

Synthesizer

T0€ —SD

0£ -SD

Q|0I0I0|O

O1®)

SI1-8D

0I —-SO

§-S0

Applied
Model
a

IC

5—1

5—2
5—3
5—4
5—5
5-6
5—-17

6—-310| 1O

6—1
6—2

7—1

72
7-3

7—-4

8—1

8—2
8§-3

8—4
8—5
8—6
8§17

810

HA 1452w
HA 1457TW
TATI36 P

TAT7202P
TAT203P
TAT317P
TAT7322P

TAT7084 AM
TA 7085 AM

TATI79P

MN 3001

MN 3006

BAG617

BA634

1 G02600
i G03290
LB 1405

LM3211

Mb54516 P

M585818—45 |8—8

M5L5101LP—-1|8~9

MM5837

‘dury orpny

Jorensey

A| MN3004

M| MN3005

$,I13410




L2010

0v01 4

080T 4

O

G001

01014

O
oo

HSIwV

0008 —~Nd

00L ~INd

0y —INd

017 —INd

081 ‘0L1 —INd

O 10010

00¢g *00¢ ~Wd

10S1° Moot ~NH

68 —~INH

asy‘ase—-oA

0£°0Z ‘01—DA

Keybord

08°d0L'0L—dD

0g—dd

02 ~dD

01dO

Combo

OIS

0€ =SS

asiso

NO0Y —~SD

W0Z —SO

08 -8D

09 -SD

0§ -S5O

Synthesizer

106 -S0

0€ ~SD

Clo0I0I0] |0

ST —-SO

01 —-6D

§-80

Model
g

Applied

1C

8—11

8—13
814
8—15

MN3101

NES70N,57IN |8-12
NE80100

NE 80200

#AT96HC

s, 13710




YM24800 (=i

(e OUTLINE DRAWING

YM24800 e FUNCTION

Single Synthesizer key Assigner

ﬁo. Name Description No.|Name Description
1 | Vss | TDC voltage supply 40| Vop| —DC voltage supply
2 1 K7 |F¥, c 39] NO | Key voltage output .
3|Ks |F,B 38/ ¢ |
4 | Ks [E,A* 37| B
5 | Ka ID#, ANote Data input 36| A¥
6 | K3 |D,G* 35| A
7| K2 |C*, G) 34| G*
8 | Ki |CL (Lowest C Note Data Input] 33| G
9 | Ko |Key on trigger 32| F*#
10| KOD|Key On Data(C8-5,15:Not used) [31| F Key voltage input
11| K42 |l {37 keys: Not used) 30| E
12| K41 4 29| D*
13] K32 28] D
14| K31 |1/2 Octave Data 27| Cc*
15] K22 26| Ci |J
161 K21 25| 00 _ Octave voltage output
171 K12 24| 04 {37 keys: Not used)
18] K11 | 23] 03
19! ¢ Clock Pulse input 22| 02 ||Octave voltage input
Initial Clear 21

YM24800
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25200 [ Part No. YM25200/25300| © FUNCTION

25 300 made by YAMAHA Keyer

R
(e OUTLINE DRAWING ﬁo. Name Description No.|Name Description
Vss | GND (Analog) Ov 24 |Vss GND (Digital) Ov
Qut b _Clock output 23|Ss Data input (GND)
A 22H; ||
As 21A1
Ao 20 A2
Aio [tAnalog input 19]A3 r Analog input
A1 18|A4
Ai2 17As
A1z 16 A6 )
VDD |—15V DC voltage supply 15/CLOCK  Clock input
Out 4 | Non-connection 14|0ut 3| Non-connection
, SUSTN Qutput [1310ut 2 ATTCK Qutput

YM25200/25300 12—



/o BLOCK & SCHEMATIC DIAGRAM
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f Part No. | YM25400 e FUNCTION
made by YAMAHA DIGITAL TONE GENERATOR

e OUTLINE DRAWING ﬁo. Name Description No.|Name Description
1 [Vss 0V DC voltage supply 241 NC Non-connection
2 INC Non-connection 23| NC Non-connection
3 |Reset | Reset data input=>to GND 22| Ox C ]
4 011 | A* ] 21| 013 | Gy
5 |0O10 | A 201 012 | B
6 10 P Signal output 191 09 G* Signal output
7 106 F 18/ Osg
8 |04 D# 17| Os E .
9 O3 D | 16| O2 c* )
10 cLoCK| Master clock input 15! O14 | ¢ (Master Clock) output
11 |A1 14| VGG | —15V DC voltage supply

— Octave change
12|A2 | -

13| Vpbp | —8V DC voltage supply
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YM26600 e FUNCTION

(Part No.
made by YAMAHA

Channel Processer I1

(e OUTLINE DRAWING

-
[{s}

rOctave Data

N
o

*

ﬂo. Name Description No.|Name Description
' 1 |Vss |+8.5V DC voltage supply 40 MODE|Pronouncing mode switch
2 | ¢ |Master clock input(94t5KHz) |39)K08 |
3 |SC  |Synchronized clock (3 ¢) 38|K07
4 |SC8 {1/8 SC clock output 37K06
8 JIC Initial clear 36K05 Key ON data output
6" | VDD | —6.bV voltage supply 35K04
7 lcL |] 34[K03
8 |C* 33|K02
9 D 32)K01 ||
10|D* 31B; | ,,
11|E 308,  |[Octave code data output(3 bit)
12|F 29|B,
13|F* |t Note Data 28N, ||
14|G 27|N;
15| G* 26|N, Note code data output(4 bit) |
16| A 25N, ]
17| A* 2405 |]
18|B 23|U,
C
U

YM26600

14 —
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e BLOCK & SCHEMATIC DIAGRAM

cL B C
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( Part No.| YM26700 e FUNCTION
made by YAMAHA D-A converter

(e OUTLINE DRAWING @o. Name Description No.|Name Description
1| Vss |48.bv DCvoltage supply 40| ¢ Master clock input
2 | SC8 |1/8 SC clock input 39| VDD | —6.5V DC voltage supply
3 | POR|Portamento control 38| CH, ]

4 | PC |Clock input for POR.operation| 37 CH2.
5| N1 || 36| CH,
6 N; Note code data input 35| CH,
7 ﬁ; 34! CH; |rKey voltage output
8| Ny | 33| CHs
918, | - 32| CH4
10| B, |{Octave code data input 31| CHg ||
11| B; 300c |
12| OO |Octave key voltage output 29/ B
13| OC, | 28 A#
14| OC, 27| A
15| OC, |{Octave key voltage output 26/G#
16| OC3 25 G
17| OC4 24| F#
18| OCs | 23 F rInput for note key voltage
19| C# 22 E
21

YM26700 15—




KO BLOCK & SCHEMATIC DIAGRAM
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Part NO- -T60800 -] FUNCTION
made by  YAMAHA (String Ensemble Clock Generator)

(" OUTLINE DRAWING (e BLOCK & SCHEMATIC DIAGRAM

4 Bit —Jo

CO\:nter Decoder Analog Memory )

——{Jo3

48it ————{Jo4

Counter Decoder Analog Memory ————{Jos

[’ e

1/10 Divider Ose. —J re

No. Name Description No.| Name Description
1| O3 Output 3 f=6.4Hz 16| —-bV -5V DC voltage supply
2| 0, Output 2 " 15| VbpD —15V DC voltage supply
3, 0, Output 1 " 141 NC
4] AGND | Ground 13| NC
5| 0, Output 4 f = 0.64Hz 12] NC " Non-connection
6| Os Output 5 " 11] NC J
71 O Output 6 " 10| RC RC for oscillator
8 DC voltage supply (= GND} Test

YM60800 16—
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madeby  YAMAHA KAS, DTG

(e OUTLINE DRAWING Mo/ Name Description No.|Name Description
11Vss | Power Source 0V 40| B52 | Blockdata Gg ~Cq
2|IC | Initial clear IN 39| B51 —do. — C#; ~F#
3|N1 Note data c, 38| B42 —do.— G4 ~C;
4|N2 —do. — C,G 37| B41 ~do.— C¥#, ~F#,

| 5/N3 —do. — D, G# 36| B32 —do.— G3;~GC,4
6/N4 —do. — D# A 35/ B31 | —do.— C# ~F#,
7|N5 —do. — E, A# 34| B22 —do.— G, ~Cs
8/N6 —do. — F,B 33| B21 —do.— G#, ~F#,
9/N7 —do. — F# C 32| B12 —~do.— G;~C,
10| TEST| Not used 31| B11 —do.~ C; ~F#
11| KC1 —do, — 30| ¢ Master clock TMHz {N
12| KC2 —do. — 29|DVDD| Digital power source —15V
13| KC3 —do. — 28/AVDD| Analog power source —15V
14| KC4 —do. — 27| MK2'| 2'sound source OUT
15/AGND| Analog ground ov 26| MK4'f 4 —do.—
16| —bV | Power source ~BV 25| MK8’| 8’ —do, —
17|C1 MK envelope 24| C8 MK envelope
18/C2 —do. — 23| ¢7 —do. —
19/C3 —do. — 22| C6 —do. —
—do. — 21 Cb —do. —

YM61200 17—



(e CIRCUIT ILLUSTRATION

— YM61200
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Part No. | iT61500 © FUNCTION
( art No. | i SKA
made by YAMAHA (Synthesizer Key Assigner)

0 OUTLINE DRAWING ﬁo, Name Description No. Name Description

Vss | +BV Power Supply 40| ¢ Master Clock

iC Initial Clear Input 39| VDD!| —10V Power Supply

PC Glissand Clock Input 38| KO, ‘[ KON (Trigger) Output

1
2

3

4| kB, 37| ko, ||

5| KB, 36| CH, || KV (Key voltage) Output
6 KB, 35| CH, ||

7| KBs|p Semi Octave Code Input 34| C-F# )

8| KB |33|B-F

9] KBs 32| AF-E Note D/A Terminals

10| KB, 31| A-D#

11| KBg|) 30| G#-D

12| KN,|) 20| G-c# )

13| KN, 28| OGC; ||

14| KN, 27| oc,

15| KNj;|» Note Code input 26| OCq

16| KN, 25| 0C;

17 KNg 24| OC,4 | Octave D/A Terminals
18| KNg|) 23| 0C,

19] 00 ] 22| oc,

N
(=]

21| OC,

YM61500 18—




(e CIRCUIT ILLUSTRATION
{BLOCK DIAGRAM)

l

J

[

CIRCUIT BOARD .. SK

K01 KQ2

T

T
"\$ KON @/‘”
BUFFER

PORTAMENTO/GLISSAND PITCH BEND

LED} LED2
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0Cs~0Ce CFZ~GC= 00 \1‘ \L
H KVlE  Kvz
OCT.
B/A Buffer amp.
2bits

Refer to CS-20M/40M HARDWARE MANUAL for the circuit diagram in detail.
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YM 6 ] 600 (Part No.| iT61600 ° FUNCTION
made by YAMAHA PROGRAM CONTROLLER
R ese
(e OUTLINE DRAWING «lo. Name Description No.| Name Description
1/Vss | +5V Power Supply 40] ¢ Master Clock Input
2| Fy Function Data Output 39| VDD | —10V Power Supply
3| CMP | Input for A/D Convert 38| SY Synchronize Puise Input
4| Fj Function Data Input 37| A, ||
5/SMP | Sample and Hold Control 36| Ag
6]IC Initial clear Input 35 A,
7/B; | 34| As
88 33 ﬁs -Address Data OQutput
9|Bs 32| A,
1918, Bit Data Output 31 f\j
11(B3 30| A,
121B, 29 A,
13|B; 28| Ay |J
14 B, 27| CE Chip Select Qutput
15|-5V | —5V Power Supply 26| W R/W Control
16|Cq STORE Data Output 25| Ci LOAD Data Input
17D, 24| D, |
18|D, 23| Dg
191D, 22| Ds
20D, ¥ Memory Data Input/Output|21 5 7

YM61600

19—



(e CIRCUIT ILLUSTRATION
{ BLOCK DIAGRAM )
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( Part No. | iT61700 e FUNCTION

SMD
made by YAMAHA (Synthesizer Multi/Demultiplexer)
(O BLOCK & SCHEMATIC DIAGRAM
_Startj
""""" SYi —o ount
Eoorg:gl T Counter! TO T Counter OO
R R A VssD
e — }
Sartetop SWITCH CONTROL e —>SYO
SWq sw, SW, SWy SW, SWq SW, SWy SWy SWo
coM
T Tt e e

8

Name Description No.| Name Description

1| Da 16| COM Switch Common

2| D, 15| D, )

3/ D, FSwitch Input/Qutput 14| Dg

4| D, 13| D4 - Switch Input/Output
5/ Dg J 12] Dg

6, SYi Synchro-pulse Input 11] Dy )

7! SYo Synchro-pulse Output 10| VDD —10V power supply
8| Vss +5V power supply 9 1) Clock pulse Input

YM61700 1-10—
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o ( Part No. | iG00150 e FUNCTION
I made by  MITSUBISHI vcon

("e OUTLINE DRAWING (e BLOCK & SCHEMATIC DIAGRAM

VEE GND Vce

Vi

converter T

AN
Wave Shape converter

Sawtooth
wave outbut

A+"y .
Wave Shape converter {® Sine wave output

P D

No| Name Description No.| Name Description
1 VI Control voltage input

2 |GND Ground

3 |Co Capacitor for determination of the frequency

4 |VEE —15V DC voltage supply

5 Vcc +15V DC voltage supply

6 |SIO Sine wave output

7 |1SO Sawtooth wave output

8 |lo adj. Reference current adjustment

iG00150  2-1 —




(o CIRCUIT ILLUSTRATION MODEL.......... CS-15
CIRCUIT BOARD .. CPA

to Sample Hold Ckt.
AL

A

LFO VR3 - +1.8+03V
s(ngREso) -15>EVO£K—<4- [ E ov

=L gl LFO osc 0 Tieosy
27 20412002 1004 10Hz
:é 2:3@5«_}:@ e Tk,
| | R L) < SO
| Q1sy) 5 s —lc Sso T [LFO FUNC-}
“| 38 vee veo[Pctis 3
Qe S

O
22
o

+l6t02v
-1 -5 -18 / E E
~1810.2V
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iG00151

1GO0191 (=

MITSUBISHI

e FUNCTION
Voltage Controlled Amplifier

(e OUTLINE DRAWING

Controlled
voltage b

Controlled
| Voltage Il

El Input terminal

(e BLOCK & SCHEMATIC DIAGRAM

inal

Negative feed-
back

-]
[ ]-15¥ BC supply

E] +15V DC supply

Linear
converter

[

Gm
converter
+

oo
E} Output terminal

(1Go0151)

Name Description

o

No.

Name

Description

El Control voltage 1

LI Control voltage 2

IN Input

=IN Negative Feedback

—DC voltage supply

Vce +DC voltage supply

GND Ground

o~ o|lslw|ola
=
m

ouT OQutput

iG00151  2-2 —
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("o CIRCUIT ILLUSTRATION MODEL.......... CS-b

CIRCUIT BOARD . .PN1 1/2 :

VR7
PR SN Buffer
=
K
<
TP4l 50k
from VCF
x
8 g
A x
e
220K
from LFO B— B b
from EG—b> & x
B
i
21
{

i
T
[N—

EG INITIAL LFO
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e FUNCTION

Envelope Generator for VCF

( Part No.
made by

iG00231
MITSUBISHI

1600152

(0 OUTLINE DRAWING

(e BLOCK & SCHEMATIC DIAGRAM

[ T S Ty,

i G1-1 G2-1G3-1 E
AL (é)—w»—_o b——«l :
s ¢ o To— $
L @ : ; QTO"J Level control :
X Coad :
AT & ﬁ')\:o , ; ;
0T S13 ‘Jre—‘ | @
207 LD Sy
: ( i 1632 H
! ttt ;

!

.

I

T

-
[¢]

No| Name Description No. Name Description
1 INC Non-connection 16| 1L Initial Level )

2 BAIN___|Buffer amplifier input 15| SL SustainLevel r Input

3 BAOUT [Buffer amplifier output 141 AL Attack Level J

4 |GND Ground 13| LC Level control )

5 |Vec +15V DC voltage supply 12| TC Time control ) Output
6 [G1 Gote 1 11, 2DT Release time ]

7 G2 Gate 2 10| 1DT Decay time r Input

8 —15V DC voltage supply Attack time

iG00152

2-3 ——




e CIRCUIT ILLUSTRATION MODEL.......... CS-30
CIRCUIT BOARD .. SEQ

b Envelope Genelotor |

"?
| athate s §
! H
! I
—:—0—» él
i :
[
5T oo & ol NITIAL] (ATTACK]
R WSt LEVEL | [LEVEL
x IPVRIO) (PVRII
* e L ] RT
8z or
°> vay | Gefve  arf?
i s a7 BIOOK -4 T o
100K | ! ! [ !
1be3dt Lioe z} ORTH
I 5: | E' : c;
I
TR L_ _} L___J L9 1

¥

210
[ATTACK [DECAY ELEAS
TIME | | [TIME |, [TIME I
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( Part No. | iGO0153

made by

MITSUBISHI

e FUNCTION
vVCOo Il

(o OUTLINE DRAWING

[Consum cur-

(e BLOCK & SCHEMATIC DIAGRAM

rent source
1B00.AY
Iref ’
v
Trel'l P
g ___.{: FET L time constant of output
@ A pulse at point A (1}
I
0 ' Kv
=gl
v Rev
Trl
[
RFr
Transposition selecting resistor
hr

NOTE: Numbars in circle represent pin numbers of IC

No., Name Description No.| Name Description

1 1FT Feet determination 16| Vee +15V voltage supply

2 KV Key voltage input 15/ VIB VIBRATO modulation signal input
-S—OFF-SET L Off-set adjustment 14| 7O Output of time constant circuit

4 13] lref Reference current circuit

5 | VEE -15V DC voltage supply 12| Tl Input for the comparator

6 [ COM Phase compensation 11 RT Time constant circuit

7 |0OUT Output 10| CT Time constant circuit

8 | GND Ground 9| Vref Non-connection

iG00153

2-4 —



/0 CIRCUIT ILLUSTRATION MODEL
CIRCUIT BOARD .. PN1 2/2

TUNE
Key Vait N
’ | i |
¥ mear
——— i
FEET ] glowofd O et £ 1
3 . 21 | (PVRa)
(W23 | ulbx o] CE
A
: c’é B zox ©20K
1 g1 B20x
| o - v e A
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B0 VR2 SET gvm eFETl 3
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I\ T Z“ @ ;: T®s.2x |
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( Part No.

iG00156 e FUNCTION

1600136

MITSUBISHI (+) VCF

made by

(- OUTLINE DRAWING

(e BLOCK & SCHEMATIC DIAGRAM

HP oulput

K Vie
EXPinput  Linear input

® 4@ KOTE: Numbers in circle represent

1C PIN numbers.

@o. Name Description No. Name Description
1Al Signal input 16| FBIN Input of feed back
2 KV Key voltage input 15| HP Hi-pass output
3 |fc Adjustment of the cut off frequency 14, C, Capacitor1 {fc determination)
4 | Vf Input of the cut off voltage 13| BP Band-pass output
5 |Vee +15V DC voltage supply 12| VEE —15V DC voltage supply
6 [ Qo Qo adjustment 11} C, Capacitor2 (fc determination)
7 1vQ Voltage input of Qo control 10| LP Low-pass output
8 |GND Ground 9| FB Q feed back

iG00156



e CIRCUIT ILLUSTRATION MODEL .......... CS-5
CIRCUIT BOARD .. PN11/2 |

from PN1 2/2-KV2

(Key Volt}
TP37
TP38 .
IN—&) G 3 I . fiF’F
VCF BPF
B ‘,{fgx v L g 16 Ty
G5 > +15 1 Al ™ 5% ,g, LPF
v HP
- 201 - K 1agP (PSW24)
& 8 e 8« . X [—“—‘ e é sl ]
2 . 2 gl ooz e - e 1o vCA
“J— 415 VR :cc § vee et B3 x [BZOK Ug) anzo !
>—T——T——- -5 & }
slxl xl 8 Z o LI P \pi3 !
3F 8F 8F ¢ 8200k | 150005 50 r——o {
x xl o va 2] e Hr huliai g
8 § 32 ro - WPl x
-}; g+ 8% 8
A A kd Sy S

l
W] (W] [Woh]  [Beemd
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cR ( Part No. | iG00158 ° FUNCTION
l made by  MITSUBISHI W.s.C.

(e OUTLINE DRAWING :f (0 BLOCK & SCHEMATIC DIAGRAM
34 A=>M )
2 A 3 "] 3V To VCA section
N = q b }directly
» 7
From VCO I 1‘4 N—>A ¢ o
3V 1]\1 - ] — /Ll»BV\r»x- }TO tqne'color
N ﬂ_“ 3y | circuit via gate
DC vol P ) Pulse width 'T*“
3Vp-p ;;;ig.e-: modulation (Unlike input wave shapes, output forms
; PWM

1C( 1600158 amplitude cycle remains unchanged.)

(;xi)gondatlxlation)

&b. Name Description No.| Name Description

1 Vee +15V DC voltage supply 16 | GND Ground

2 SI0 Output of the sine wave 15 | STI Input of the triangle wave converter

3 [TO Output of the trianglar wave 14 | Tl Input of the triangle wave converter

4 ISL Input of slice level 138l Input of the inverter

5 SO Output of the inverter 12 1 2TI Input of the double triangul wave converter
6 2T0 Output of the double triangle wave 11 | PWI Input of OP amplifier

7 PO Output of the pulse wave 10 | PWO Output of OP amplifier

8 —15V DC voltage supply 9 | PI Input of the pulse wave converter

iG00158 26 —



(e CIRCUIT ILLUSTRATION MODEL . . ........ CS-30
CIRCUIT BOARD .. VCA

w.s.ca
Pwi
i (FVR7)  (PVRS)
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L e e T
Lo ! Pl !
l i | | po—# et
g g NN R
o Qardv FF
i Mot M 2
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Svee  eif T
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.
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[/ Part No. | iG00159 o FUNCTION
I made by MITSUBISHI Envelope Generator for VCA
' OUTLINE DRAWING ) (e BLOCK & SCHEMATIC DIAGRAM

i e il T ey

j
w15 G—a X Gi-1 G2-1 G3-1 !
h

GNB ¢ A SK o7
sL® o To- Lc
P Level control
s oo :
¥ ) 1
I [ '
Iy ! t | :
AT C Gl 1 | |
oT @ —GTo ¢ TC
! | 1G22 VCA resistance 1
RT @ Y S control )
« i 1 t H
: t 1t L
! e Sequence BA IN
! —={  conirol N
i circuit e t
™ TGZZ I Y BUFFER '
& BA ouT

G1e

@o. Name Description No.| Name Description
1] IL Voltage input {Initial Level) 16| NC Non-connection

2| Bl Buffer ampilifier input 15| SL Voltage input {Sustain Level)
3| BO Buffer amplifier output 141 NC Non-connection

4 | GND Ground 13| LC Voltage output {Level Control)
5| Vece +15V DC voltage supply 12| TC Voltage output (Time Control!
6| G1 Gate 1 111 2DT Voltage input (Release Time)

7| G2 Gate 2 10| 1DT Voltage input (Decay Time)

8 VEE 7 15V DC voltage suppl T Voltage inu(tacTime)

iG00159 2.7 —
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e CIRCUIT ILLUSTRATION MODEL.......... CS-10
CIRCUIT BOARD .. VCA
+10 to VCA
e
HOLD
EG swi
A TIME
A NOR. é%
s swa X9 ~
2 [
Tv““”{fs g-[_%’ L EG-vVeA g TEND
s N I wir
5|AMP L é 8 g St i
. ICt our ) nef
rE lGOO|55|" §-G~08 e I 5
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« —it—e 207
hg ‘m“* 00K gg " NIOT
>g >z '“vseg arf - ' M “10 10
-15 ~15 %K \HT:» «
100K a:;ox 1\‘ 5 ; %g
TP2 s H ig
o ATTACK| [DECAY|RELEASE
Trigor MODE *TIME HTIME HTIME J
(PN1) (PN1T) (PNL)
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Part No. | iG00168

made by

¢ FUNCTION

MITSUBISHI

18-Bit Shift Register

(e OUTLINE DRAWING

[Interchangeable parts]
CD40068
MC140068B
F4006

(e BLOCK & SCHEMATIC DIAGRAM

=
_F”'__

E
i
4

FAIRCHILD ]

0, O D w D D D 4 {> @3 my+e
—4ex 53 CK K
r_____ r__ ’—(__ > (D byt+e

v @2 ny+s
- : g

ﬂo Name Description No.| Name Description
1] Dy Date input 14| VDD + DC voltage supply
2 | NC Nonconnection 13| D+ l
3| CK CLOCK input 12| Dy+b
4 | D, | 11| D, +4
Data output
5 | Dj rData input 10| D;+4
6 | Dy ] Ds+5
7 —DC voltage supply

TC4006BP

31—



("e CIRCUIT ILLUSTRATION MODEL .......... CS-60
CIRCUIT BOARD .. KBC

(30) K1
(29 2
27 13
gf; ::‘i to D/A CONVERTER
(23) B2
(21) 63
?®
5T
i : @
! : :
1
. LT p———
| By o \ | |
10 6 SRS ———
1
IC1&2..... TC4006BP

—TC4006BP




(Part No. | iG00178 e FUNCTION |
Dual Complementary Pair
made by  TOSHIBA Plus Inverter 5

(e OUTLINE DRAWING

(e BLOCK & SCHEMATIC DIAGRAM ® Application
Analog Data Selector

Vpp 1IDp  2Sp 2Dp  3Sp
14 13 2 1 11

? 9.9 9

15
_E ;

0
[Interchangeable parts] é é’ é .c} (5) 10 é
CD4oo7UB .. ...... RCA I D 8
MC14007B ........ MOTOROLA

F4007 . . . FAIRCHILD
@o. Name Description No.| Name Description
1| 2Dp Drain 2 {P-ch) 14| VbD +DC voltage supply
2| 2sp Source 2 {P-ch) 13} 1DpP Drain 1 {P-ch)
31 2IN Input 2 12| 30UT Output 3
4| 2SN Source 2 (N-ch) 11| 38p Source 3 (P-ch)
5| 2DN Drain 2 (N-ch) 10! 3IN Input 3
6/ 1IN Input 1 9| 3SN Source 3 (N-ch)
7 —DC voltage supply Drain 1 {N-ch)

TC4007UBP 3-2—
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INPUT N 2— ©

Control Data

IC3 ... TC4007UBP

—— TC4007UBP




(Part No. | iG00124

made by

TOSHIBA

e FUNCTION

Quad Z-input Positive NAND

CDh4011B
HC14011B
F4011 .

(e OUTLINE DRAWING

[Interchangeable parts]

. . FAIRCHILD

Truth Table

(0 BLOCK & SCHEMATIC DIAGRAM

VDD

i
SepE

No.| Name Description No.| Name Description
1A 1 14| VDD +DC voltage supply
Input
2|8 | 13/ Ay ]
Input
3| Yy Output 12| B, ]
4 Y, Output 11 Y, Output
5 Ay ] 10| Y5 Output
Input
6| B | 9| A 1
Input
7| Vss —~DC voltage supply 8| B; J

TC4011BP

33—



(e CIRCUIT ILLUSTRATION MODEL
CIRCUIT BOARD .. SEQ

|
0 N /{\___._..._._H ’
S - c3
l P\ ARt o . 1,4 ::I’
(S:\L’OSKRSSC or stop . n; 2
CLOCK NeH 14 gl
e < B sk
MANUAL .I,—CE "
{PSWIO) T165,6,7,8,9 L~ ot
15 ttbr SO > I D] ol
o ) - cofz
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L
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z
A (I F'/F I.; N T B SN
L1213 ic3 13
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(Part No. | iG00118 o FUNCTION
madeby TOSHIBA Dual D-Type Flip-Flop

(e BLOCK & SCHEMATIC DIAGRAM

1,2 TC4013BP

£
&
%]
=
o
y
o
8

4 G1FRT D
al o o

T

[Interchangeable parts)
CD4013B . ........ RCA
MC14013B . ... . ... MOTOROQOLA z g
F4013 FAIRCHILD

CLOCK @——DOK CcK

CK

1CLOCK w
LPRESET off

aGND

Name Description No.| Name Description
1Q Output 14| VDD +DC voltage supply
10 Inverted output 13} 2Q Output
Clock input 12| 20 Inverted output
1CL Clear input 11} 2CK Clock input
1D Date input 10| 2CL Clear mput
1PR | Preset input 9, 2D Date input
—DC voltage supply 8| 2PR Preset input

jii‘\loumhww-ag
(@]
~

TC4013BP 34—
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CIRCUIT BOARD .. KBC

83 82 B1

[
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(Part No. | iG00169 e FUNCTION
made by TOSHIBA Quad Bilateral Switch

1G40168P

(e OUTLINE DRAWING

(e BLOCK & SCHEMATIC DIAGRAM

fowvice Symbol v Cireuit Schematic

CONTROL IN
(e

(/4 TC4016BF)
CONTROL 1IN (174 TC4016BP) VDD mgou’;
TN/OUT O F : =0 BUT/IN %]’—
‘—{ |

[Interchangeabl; parts]
CD4016B .. ....... RCA
MC14016B . ... .. .. MOTOROLA

........... FAIRCHILD
@o. Name Description No., Name Description
11 1IN Input 14| VDD +DC voltage supply
2] 1T0UT | Output 13| 1CIN Control IN
3| 20UT | Output 12 4CIN Control IN
41 2IN Input 11 4 IN Input
5| 2CIN Control IN 10| 4 OUT | Output
6| 3CIN Control IN 9| 30UT | OQutput
7 —DC voltage supply Input

TC4016BP 3-5—
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CIRCUIT BOARD .. SEQ

oK

ye

i
22 723 Tr24 Tr25
x X x x Buffer
2 ° L8 3 s 3
A i

JK-J7-2
{(EQ-VOLT QUT}

el Tl i St el ST ot il il it et i it 810K
\ \ 4
T__:' L1y 2 '_E'ja »I_qlo: 3 *""‘CL *j‘":}. Lz, c: f—- VR3
. —-l
8 step g

B P RN N R !
8 2o ! a2 93 04 103 } Q6 Q7 CL] *
ounter i
i Ic5 - 1 e
+15:pini4 ] +15=pinid
GNDRpin?| GND=*pin7|

i
i
i ]
PITCHY [PITCH2} [FITCH3]PITCHA] [PITCHS] [FITCHS) [PITCHT) [PTTCHS]
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( Part No.

iG02570

made by  TOSHIBA

e FUNCTION
DECADE COUNTER/DIVIDER

(e OUTLINE DRAWING

@®
0]
[Interchangeable parts]
CD4017B .. .. .. ... RCA
MC14017B .. ... ... MOTOROLA

F4017 . . ..

FAIRCHILD  J

14 —4CLOCK Qob—13 -
Qb2
-
Qzp & TR
Py , i
. Qq}——10 “
LOCK u
13 9 nABLE s 1 w
Qgp—-5
q 6 ©
<,
agb—o ¢
Qor——11 @
15—{CLEAR  CARRY }——12 <
QUT %
Vpp s 16, Vgg: 8 “
’ <
Note) VDD — V§S = 15V eanny our

(o BLOCK & SCHEMATIC DIAGRAM

Timing Chart

—
Ay
— — —
- ]
— -

@o. Name Description No.| Name Description

1 Qs Decoded output 5 16| VDD +DC voltage supply

21 Q " 1 15, CL CLEAR Input

3l Qq " 0 14| CK CLOCK Input

41 Q, " 2 13| CE CLOCK ENABLE Input

5/ Qg " 6 12| CO CARRY OUT

6 Qq " 7 11 Qo Decoded output 9

7| Qs " 3 10) Qq " 4

8 —DC voltage supply 9| Qg " 8

TC4017BP 3-6 —



e CIRCUIT ILLUSTRATION

CIRCUIT BOARD .. PA
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H
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The 1C10 is a decimal system counter.
At the ““H’'’ level, the gate will be switched on.
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iG03580

1C401758P

made by

TOSHIBA

e FUNCTION
Quad D type Flip Flop

("® OUTLINE DRAWING

[Interchangeable parts]
MC14175B

LOGIC DIAGRAM

(e BLOCK & SCHEMATIC DIAGRAM

TRUTH TABLE

INPUTS OUTPUTS

cLock”| p, |CLEAR | aq %
f H H H L
! L H L H
t % H Qn ° a’-no
% * L L H

&4 Level change
e , No change

%, Don’t care

ﬂo. Name Description No.| Name Description
1| CL Clear input 16| Vss | +DC voltage supply
2! Q Output 0 151 Q4 Output 3
3] Q Inverted output 0 14| Q, Inverted output 3
4| Dy Input 0 13 Dj Input 3
5/ Dy Input 1 12| D, Input 2
6 O Inverted output 1 11 5; Inverted output 2
7, Oy Output 1 10| Q, Output 2
8/ Vss —DC voltage supply 9| CK Clock input

TC40175BP 3-7 —
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CIRCUIT BOARD .. PGM
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(‘Part No. | iG00170 e FUNCTION
made by TOSHIBA AND-OR select Gate

("® OUTLINE DRAWING (e BLOCK & SCHEMATIC DIAGRAM

TRUTH TABLE
KA O

oo 1D ——
o d] |
e L

[Interchangeable parts] Ay O] Lo ;
cb4o19BP . . ... ... RCA o ) Jn-

Name Description No., Name Description
Ba 16| VDD +DC voltage supply

A3 15| Ag Input

Bs 14| KB Input

r input 13| Dy ]
B, 121 Dy Output D=A-KA+B-KB
Ay 11 D,
B, 10| D, ,,
KA Input

o

e

X8

-

H

Gl 3]

S o e P P [ P Y

e de fo e Lo dm e fedmf o e [

r
wiw |zl iniele vl slclelemjiee oo B

BRI E R S R R Bl Y )

R N e

i - 2
il r w D=A-KA+B-KB

oup

“% TC4019BP

u;ifoo\soam-bwm-xg
>
&

—DC voltage supply
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=Ty 5

Malti pleser
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[
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13

ai
| |
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1C40228P (-

TOSHIBA

e FUNCTION
OCTAL COUNTER/DIVIDER

=

ccccc

cLock

4
:

LOGIC DIAGRAM

T

[Interchangeable parts]
Cb4022B ... ...... RCA
MC14022B .. ... ... MOTOROLA

3l

L

&
£

2,

al (3 Eg

oanay our

(e OUTLINE DRAWING (e BLOCK & SCHEMATIC DIAGRAM

Timing chart

&o. Name Description No., Name Description
1] 01 Decoded output 1 16| VDD +DC voltage supply
21 Qg " 0 15| CL Clear input
3| Q, v 2 14| CK Clock input
41 Qs ” 5 13| CE Clock Enable
5] Qg ’ 6 12| CO Carry Out
6 NC Non-connection 11 Qq Decoded output 4
7 QO3 Decoded output 3 10| Q4 " 7
8 —DC voltage supply Non-connection

TC4022BP 39—



(e CIRCUIT ILLUSTRATION MODEL ... .......
CIRCUIT BOARD .. SEQ

————————> to SEQ position of EG trigger selector

from CLOCK SPEED >~

2 PIYCH3IFITCHA) (PTCHE: FTCHs) FTCHT, BICHE)

0

Iy

D, ¥

] ..Ai'.A‘
from Lot J ‘
CLOCK/MANUAL > < ; ‘ % {

=
3
a2
g

iC4 ... TC4022BP

from START/STOP

from START/STOP
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( Part No. | iG00125 e FUNCTION
made by TOSHIBA Dual J-K Master-Slave Flip-Flop

(e OUTLINE DRAWING | (e BLOCK & SCHEMATIC DIAGRAM

LOGIC DIAGRAM Timing Chart

CLOCK

CLEAK @ El

[Interchangeable parts]
CD4027B ... ... ... RCA
MC14027B .. ... ... MOTOROLA |
F4027 -FAIRCHILD  J

Name Description No.| Name Description

10 Output 16| VDD +DC voltage supply
1Q Inverted output 151 2Q Output

1CK Clock input 14| 20 Inverted output
1CL Clear input 13| 2CK Clock input

1K Input (K) 12| 2CL Clear input

1J Input (J) 111 2K Input (K)

1PR Preset 10| 24 Input (J)

Preset

;j;oo\noum.bwm-ag\:j

—DC voltage supply

TC40278BP 3-10—



(e CIRCUIT ILLUSTRATION
CIRCUIT BOARD ..G3

[T

Divider

-
trgaoxuz

Master Clock OSC

£ 1t

R QI—
T

22

.
—viroy XLoPAUE X |

RA-LF:

reasoxuz

—TC4027BP



iG035500

1C4028B

TOSHIBA

e FUNCTION

BCD TO DECIMAL DECODER

(e OUTLINE DRAWING

©
[Interchangeable parts]
cb4028B . ........ RCA
MC140288B . ... .. .. MOTORGLA

FAIRCHILD

: (e BLOCK & SCHEMATIC DIAGRAM

BLOCK DIAGRAM

10 ———i 4

13~—B

12—1¢C

11-—p

Qob— 3
Qi 14
Qg2
Q™ 15
Qg1
Qg— 6
Qs 7
N e
agf— ¢
T ]

Vop
Note) VDD — Vss = 15V

16, Vgg ; 8

TRUTH TABLE

INPUTS

SELECT FD
OUTPUT
e

Qo

Q1

Q2

{3

Q4

Qs

Qs

Q7

fsoft B~ ol Bl I (Rl B I S )

Cip oo |m || m | im e e

Hlgimim (= (oo |eieiclo

Wl o ol in e v ]w

% Don’t care

2\
£
3

Description No., Name Description
11 Q4 Decoded out 4 16| VDD +DC voltage supply
2 O, " 2 15| Q, Decoded out 3
3 Qg ’ 0 14| Q, " 1
4| Q, " 7 13| B Input B
5/ Qg ‘ 9 12| C " C
6| Qs " 5 11, D i D
7, Qg " 6 10| A " A
8| Vss —DC voltage supply _ 91 Qg Decoded out 8

TC4028BP

311—



(e CIRCUIT ILLUSTRATION

—TC4028BP

ic31_ Buffer
? pol ! Llo Y
Do D1 taNiz P! SL
pz2! L Nl L. e
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— 2} e ' \ M2
3| 1c29 2| R SN a | g
> d 4 e 2 g oo}3 § b e - g
£ b s s ool B 1C331/5 o~ St -
S s ° 2o oaks 100K %d Lo 2
h D g 0 12 orf2 Tr8 g'
6 3| © [Xs} ? s edada] =3
3 - Of s AN P 7L 2
D1 o o Y, 2 z‘ 1 ia !: ! N
Dg . 410 o3’ E:s ra:: E SL g
- 51C 26 o ° : o2 i : S 4 o )
__;E};_ Ic25 orf s b ET
L7 Nl 2L
Y i {1
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1C4030BP

( Part No.

iG00179

made by

TOSHIBA

e FUNCTION
Exclusive OR Gate x 4

(e OUTLINE DRAWING

[Interchangeable parts]

(0 BLOCK & SCHEMATIC DIAGRAM

TRUTH TABLE

INPUT |OUT

CD40308
MC140308B

RCA
MOTOROLA
FAIRCHILD

No.| Name Description No., Name Description
1 Ay }Input 14| VpD +DC voltage supply
B

2| B, 13| By }lnput
3 Y, Output 12} As
4, Y, Output 11| Yq Output
5 82 Input 10 Y3 OUtpUt
6l A, 9! As }

Input
7 Vss —DC voltage supply 8| B;

TC4030BP

3-12—



e CIRCUIT ILLUSTRATION

CIRCUIT BOARD .. IF

2 S toVCO1-2

+.8K

from DM-1 —>—70 Fr

(8R) {C1-3)

Comparator

— TC4030BP

(C2-3,4) (BE)

LIc15 |
‘_;Ito vCO1-4'
15

to vVCOo1-8'
Jcts

3 to VCO1-16’
,Icts

L 332" .
——z" )(c1-4,5) (RE); to VCO1-32

+5

12

it

to VCO1-64

(c2-5,6) (BR)

IC15 ..... TC40308BP




( Part No. | iG00126 o FUNCTION
HEX BUFFER/CONVERTER

TOSHIBA INVERTING TYPE

1C40438P

(e OUTLINE DRAWING

made by

(e BLOCK & SCHEMATIC DIAGRAM

TC4049BP ¥

TC4049P VpD
NC HC

16 15 la 13 12 11 10 o
INPUT F [_‘ ‘—4 GUTPUT
o A
1 2 3 4 5 6 v 8 X A L{ {4 [4
Voo aND

[Interchangeable parts]
CD4049B .. ....... RCA
MC140498 . ... .. .. MOTOROLA
........... FAIRCHILD

= Vgg

&o. Name Description No.| Name Description

11 VDD +DC voltage supply 16 NC Non-connection

2| OUT | OutputG=A 15| OUT | Output L=F

3] IN Input A 14) IN Input F

4| OUT | OutputH=B 13| NC Non-connection

5| IN Input B 12| oUT Output K=E

6| OUT | Output I=C 11] IN Input E

71 IN Input C 10| OUT Output J=D

8| Vss —DC voltage supply 91 IN Input D

TC4049BP 3-13—



(e CIRCUIT ILLUSTRATION MODEL .......... Cs-10
CIRCUIT BOARD .. VCO

from SSK
KOD KO

TY Clock OSC
(9X1 KHz )

47K

+69106
7[3!:13[ o
-69106 .

£=9%iI(KHz)

i
x
2 1 8
-75 i; ? -8 -78

SINGLE -MULT! Change

— TC4049BP




( Part No. | iG00174 e FUNCTION
HEX BUFFER/CONVERTER
TOSHIBA NON-INVERTING

TC40508P

0 OUTLINE DRAWING

made by

(e BLOCK & SCHEMATIC DIAGRAM

TC4050BP Y

VDD

INPUT F OUTPUT
oA

2 X Lﬁ
1oz % 4 5 6 v g

[Interchangeable parts]
CD4050B . ........ RCA
MC14050B ........ MOTOROLA
........... FAIRCHILD

= Vss

mo. Name Description No.| Name Description

1{ VDD +DC voltage supply 16| NC Non-connection

2| OUT Output G=A 15 OUT Output L=F

3| IN Input A 14| IN Input F

4| OUT Output H=B 13} NC Non-connection

5] IN input B 12| OUT Output K=E

6| OUT Output I1=C 11 IN Input E

7| IN Input C 10] OUT Output J=D

8 —DC voltage supply g9 IN Input D

TC4050BP 3-14—



(e CIRCUIT ILLUSTRATION MODEL.......... CS-60
CIRCUIT BOARD .. KAS

—15 ©

TRIO

(41) TR4 (39) TR3 (37) TR2 (36) TR1

IC7 ..... TC4050BP

—TC4050BP




( Part No. | iG00177 e FUNCTION
madeby TOSHIBA Single 8-ch Analog SW

0 OUTLINE DRAWING

(e BLOCK & SCHEMATIC DIAGRAM
LOGIC DIAGRAM @ Vop

N '__L_—‘ — l-A———‘:—:hhﬁ_.—-h__ou;"c () o.
TP Sgias o
B(i:)—————, 2 - __.| H 2 £
| A= T e S
. L ire gyt s [
; “‘:ﬂ_}"—b_j_g:-‘@b §

[Interchangeage parts]

CD4051B .. ....... RCA
MC14051B . ... .... MOTOROLA
........... FAIRCHILD

(CONTROL INPUTS)
(o]
of Ly U Y
[}
w

_.__ﬁ@ COMMON

No., Name Description No., Name Description
1| CH4 Channel IN/OUT 4 16| VDD +DC voltage supply

2| CH6 " 6 15| CH2 Channel IN/OQUT 2

3| COM | Common OUT/IN 14| CH1 " 1

4 | CH7 Channel IN/OUT 7 13| CHO " 0

5 | CH5 ” 5 12| CH3 " 3

6| INH | Control INHIBIT 1] A ]

7 | VEE —DC voltage supply 10| B rControl input

8 —DC voltage supply 91C

TC4051BP 3-15 —




(o CIRCUIT ILLUSTRATION MODEL .......... CS-80
CIRCUIT BOARD .. TSB

"
initial § After Voito
‘4:101(45) TSB | Comrg‘ Mattipl 3:«
—(i C
i
! }
T
! [
| 1
| |
) [ | [ }
4?,; Lod, : 1 axz(so)c'
¥ o03as) 1 b= |y | azuzn?
' Diodas ! : : : (- j1c7 ‘szuss)
' 1151585 R ettt AR 5922(22)&
20158) ot tiea | T b sopsg
Vioeids) P : Lt B B3I24)
Q= c ! r——,—,——i———-' Y, L————?-
30239) :—. :’ I jIC5 I L.lga_z_l $3168)
' b ! lice 8:NJM4558 i

IC1,2,3,4&5..... TC4051BP

—TC4051BP




T B P ( Part No. | iG00172 e FUNCTION
made by  TOSHIBA Inverter x 6

(e OUTLINE DRAWING

® BLOCK & SCHEMATIC DIAGRAM

vDD

[a] [i3] [i2] [17] o] [9] [&]

ool

)

il

L] 2] ] [T TsT 6]

B

<
%)
»n

[Interchangeable parts]
CD406SA . ... ..... RCA

MC14069 .. ....... MOTOROLA Note) VDD — VsS = 15V
@O. Name Description No.| Name Description
11 IN Input A 14| VDD +DC voltage supply
2, OUT Qutput G = A 13] IN Input F
3] IN Input B 12| OUT Output L=F
4, OUT Output H=B 11 IN Input E
5/ IN Input C 10/ OUT | OutputK=E
6| OUT Output | =C 9| IN Input D
7| Vss —DC voltage supply 8| ouT Output J=D

TC4069UBP 3-16—
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e CIRCUIT ILLUSTRATION

CIRCUIT BOARD .. PGM

100kHz £ 0.5kHz
+5 Clock 0SC
© |
o 10 g8
<
[} J
7
-10
[C34
+5
l ————T_-“ +5v
/] o
70+50ps
(014
POWER SW
“ON,,
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TC40718P

( Part No.

iG00144

made by TOSHIBA

e FUNCTION
Quad 2-input Positive OR

("® OUTLINE DRAWING

[Interchangeable parts]
CD4071B
MC14071B . . ... ... MOTOROLA

........... FAIRCHILD

(e BLOCK & SCHEMATIC DIAGRAM

Vpp

Truth Table

L
L
H
H

S
|

No.| Name Description No., Name Description
11 A l 14| VDD +DC voltage supply
Input
2| B, | 13 A, )
Input
3| v, Output 12| Bs |
41 Y, Output 11 Yy Output
5| A, 1 10] Y, Output
Input
6| B, ] 9| A; ]
Input
71 Vss —DC voltage supply 8| B3 J

TC4071BP 3-17 —




(e CIRCUIT ILLUSTRATION MODEL .......... CS-80
CIRCUIT BOARD .. TKC

aaz(zéé
ssusn:'

¥
H(27!

¥
B1I(20)3
12027),

1
Bi2(20),
sauze),
asyzs)
sszai);
BEZ’L.ZG?_

2
& 8 D Frip Frop
: T ©h ic20  Icio
' _I N 25- I r—'“r"l i+ i} I
| a1 AR INGCEN
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I IR EeE I_ice |
- P e e e e |
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£ i
- g
Mmiplmrurc“ Y. T lla

'...J"
-

i o)
i

!

G

1C20+--+- TC4071BP
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1C4072BP

(Part No.

iG03630

made by

TOSHIBA

e FUNCTION
Dual 4-Input Positive OR

(" ® OUTLINE DRAWING

vbp Y2 Ay By G Dy NC

[1a] [13] [12] [11] [10] [9] [&]

) (e BLOCK & SCHEMATIC DIAGRAM

Y=A+B+C+D

0}

[Interchangeable parts]

Ccb4072B . ... ..... RCA

MC14072B ... ... .. MOTOROLA .

FAIRCHILD
&o. Name Description No. Name Description

1 Y, Output 1 14 vpp +DC voltage supply
20 A ) 131 Y, QOutput 2
3 B, L Input 1 12| A, )
4 C 111 B, Linput 2
5 D, J 10| C,
6/ NC Non-Connection 91 D, J
7 —DC voltage supply Non-Connection

TC4072BP 3-18—




(e CIRCUIT ILLUSTRATION MODEL . ......... CS-40M
CIRCUIT BOARD ..PGM

—;D% to Buffer
(Tr array)

™~
g from

> Decoder
g Out Qo
&=

to Decoder input

1C29 ... TC4072BP

—TC4072BP




(Part No. | iG00173 e FUNCTION
made by TOSHIBA Triple 3-input Positive AND

0 OUTLINE DRAWING (e BLOCK & SCHEMATIC DIAGRAM
voo Truth Table
!“ Iﬂ lﬂ |" [ I' L INPUT ouTPuT
A 3] C Y
Ll L L
L LiH L
) L|H| L L
Ll H|H I
H| L| L L
e
[Interchangeable parts]
CD4073B . ........ RCA
MC14073B . .. ... .. MOTOROLA
FAIRCHILD
No., Name Description No.| Name Description
11 A ] 14| VbD +DC voltage supply
Input 3
2| B, 13| As
3 A 12| Bs rinput
4| By F Input 11] C3 ]
b C1 10 Y3 OUtpUt
6| VY, Output 91 Y, Output
7 —DC voltage supply Input

TC4073BP 3-19 —
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MODEL .........

(e CIRCUIT ILLUSTRATION

CIRCUIT BOARD .

4l

oy

oF
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IC6-&7 ...
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(‘Part ‘No. | iG03570 e FUNCTION
made by TOSHIBA Triple 3-Input Positive OR

1G4075BP

e OUTLINE DRAWING

(e BLOCK & SCHEMATIC DIAGRAM

Truth Table
Vvbb A3 By C3 Y3 Y, Cy
[a] [i3] [12] [i1] [io] [e] [8] input Output

A B c Y
L L L L
L L | H H
) L | H L H
L | H H H
H L L H
® H L | H H
[Interchangeable parts] L] 1217137 4] 187 Te] 17] TR L "

CD4075B . ........ RCA Ay By Ay By C; Y, vss =
MC140758 .. ...... MOTOROLA H | H H

........... FAIRCHILD NOTE) VDD — Vss = 15V

ﬂo. Name Description No, Name Description
11 A, Input 14/ VDD +DC voltage supply
2B, ) 13| A,
3| A, ) 12| Bs + Input
4| B, b Input 11| C3
5/ Cy 10] Y, Output
6| Yy Output 9] Y, Output
7]Vss —DC voltage supply 8 C, Input

TC4075BP 3-20—
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—TC4075BP

Clock 0SC

(e CIRCUIT ILLUSTRATION MODEL . ......... CS-40M

Counter ice
@1 g2

12 5 3

co B D«,
2 . Ic1t
‘; e Ty 28 o r  each Gate
_______—_'_l__J
1T0/ 13
o ic
s 3

!—|
1

IC11..... TC4075BP

The IC10 is a decimal system counter.
At the '"H’’ level, the gate will be switched on.

T 9] Iol lil I2| |3| l4| l5l lSI |7l I&l |9| lO'
o

@1 nL"I l ‘
"y

g2 "L"l l l
nyn
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(‘Part No. | iG00176 o FUNCTION
made by TOSHIBA Quad 2-input Positive AND

(" OUTLINE DRAWING (" BLOCK & SCHEMATIC DIAGRAM
(2] 51 1 ] [ L [

5
06,

T LI G
A B, Yo Y, B, A Vss

B o l—“
Truth Table l_‘
: il

[Interchangeable parts]

cD4081B .. ... . ... RCA
MC14081B .. ... ... MOTOROLA
FAIRCHILD
@o. Name Description No.| Name Description
1 a0 ] 14| Vop | +DC voltage supply
Input
2| B, |} 13 A ]
Input
3| v, Output 12| B, J
41 Y, Output 11] Ya Output
5| A, 1 10| Y3 Output
Input
6| B, |l ol A 1],
Input
7 —DC voltage supply J

TC4081BP 3-21 —




(e CIRCUIT ILLUSTRATION MODEL . ......... CS-80
CIRCUIT BOARD .. TKC

f Sh~ ~ ~-[882 Ian-‘»— B52
T KC . |
T
I| o + H>o
- "tl $-t-10t QK
1
= N
_____ S 1 |oemuLn pLEXER | ! :

DECODER

el

—TC4081BP




iG03560

TG4532BP (-

TOSHIBA

e FUNCTION
8-bit Priority Encoder

(e OUTLINE DRAWING

(e BLOCK & SCHEMATIC DIAGRAM

TRUTH TABLE

INPUT OUTPUT
s—m Eyn|D7|D6|D5 D4 {D3ID2 D1 |Do {68|R2 Q1 Q0 | EooT
IN T | ||| % | %% | %% L] L|LIL| L
10—1Dg
ll—'Dl BEJL|(LJLjLiL} L LiL|L|L|IL{L ] B
12'—~—'D2 H [HiX|% | ®|%|%|®%{% || H|H|H]| L
15— HIL|H|{¥| %% ¥ %|¥% | B HHIL| L
1— H|L|LiH|X%|x|%|®I%|H|H|L|H]| L
2 — HILIL|L{H{M]I®|®|%|{HHL|L| L
3 =] HIL|LIL|D|HE{%|®I%|H|LiBE|H}] L
4 —1 HILILIL|{L|{L{H|¥%|%|H| L|H|{L| L
HI|LILILILIL|L]H{%]|H| L|L|H L
[Interchangeable parts] Vpp: 16, Vgg; 8 Hlulule|ofe]{e]olula )]l o
CD4632B .. ....... RCA
MC14532B . ....... MOTOROLA % Don'v care
@o. Name Description No.| Name Description
1l Dg Data input 4 161 VDD +DC supply voltage
2, Dg " 5 15| EouT Enable output
3| Dsg " 6 14| GS Group select output
4| D, " 7 13| Dj Data input 3
5/ EIN Enable input 12| D, ” 2
6 Q Address output 2 11 Dy " 1
71 O ” 1 10| Dy ' 0
8 Vss —DC supply voltage 9 Q Address output 0

TC4532BP

3-22—
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e CIRCUIT ILLUSTRATION MODEL.......... CS-40M
CIRCUIT BOARD .. PGM
is>—2fein  osht “ @ GS Data
o7 iIC213/4
2106 oz} 13 1 12
2 12] + 2
o 4= 7 s
- (;: 2 Q4 a + Yo s B En;:)ode
t0iciz-7) 2}, ool2 ! 4 ata
(6Y) Z9 (cia-g) " 47K (4 233——.—-
i D1
(VD) 8 (Cr-5) ML a7k o o0 col®
(BE) "Wl a7k - 4
SFEmn  osht ?;?
7 (ce-p o7
6R) 6 (Ciz-2) My 47K 3 6
06 Q2
(66) 5 (c12-3) Wla7k 2 os
')
(YE) =4 (Clz-4) M 4.7K 1 - 7
(OR) 3 (CH-6) W a7k 13 0 o o T
—L} - o3 ™ -
(RE) 02 (c11-5) My a7k 12 oz aol® GS Data
(ii) o (c11-4) Ml azK 11 or
(P -10>—$D0 EOf~{
O
Y ~10SWs —10V
+5V )
1C14,15 ..... TC4532BP

— TC4532BP




( Part No. | iG00036 o FUNCTION
made by RCA OP. Amp.

(A 3080

(" OUTLINE DRAWING

T BLOCK & SCHEMATIC DIAGRAM

0]

SR
B @
@ ®

[Bottom View]

No, Name Description No| Name Description
1] NC Non Connection

2 | IN- Inverting input

3| IN* Non Inverting input

4 | VEE —DC voltage supply

5| BI Amplifier bias input

6 | Out Qutput

7 | Vce +DC voltage supply

8 Non-connection

CA3080 4-1—



-

e CIRCUIT ILLUSTRATION MODEL .......... CP-30
CIRCUIT BOARD .. A

— CA3080




CA3140

( Part No.

iG00222

e FUNCTION
High Input Impedance OP. Amp.

(e OUTLINE DRAWING

[Bottom View]

BIAS CIRCUIT
CURRENT SOURCES
AND REGULATOR

2ma |

l

Joureut

OFFSET
NULL

=~ STROBE ~ — —

@o. Name Description No.| Name Description
1 OFFSET | Offset null
2 = INPUT| Inverting input
3 [+ INPUT| Non-inverting input
4| VEE —DC voltage supply
5 IOFFSET | Offset null
6| OUT Output
7| Vcc +DC voltage supply
8| VOFFsET Offset voltage null

CA3140 42—




(e CIRCUIT ILLUSTRATION MODEL
CIRCUIT BOARD .. SUB

2 (23) +15 TP1 (63) *18 TP2 (64) *15 ™1 (60)
o ) o o
a70 @100k 100K
(® 100K
W
2 Z 8
- T2 100K
FET1 8Ll FEr2 @0 2~ )
5|+ s3] (L), IC14-1
&% ¥ +
% | 3
VR2 " e
8-100K v > ¥
o X S
3 olgo 2
[= orl; ° 78 o é
~18 Y A,
IC16-1  IC15-2
X {1pin} {7pin)
82
-3
1C15-1
(3pin) 1C12, 13 ..... CA3140
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iG03610

NIM2901

JRC

e FUNCTION
QUAD COMPARATOR

(- OUTLINE DRAWING

e ﬁﬂﬂﬁ

(@  [Interchangeable parts]

LM2901 ..... NSC

(0 BLOCK & SCHEMATIC DIAGRAM

@o. Name Description No., Name Description
11 OUT2 Output 2 14| OUT3 Output 3
2; OUT1 Output 1 13 OUT4 Output 4
3, Vce +DC voltage supply 12) GND Ground
4] —IN1 Inverting Input 1 11| +IN4 Non-Inverting Input 4
5] +IN1 Non-Inverting Input 1 10, —IN4 Inverting Input 4
6| —IN2 Inverting Input 2 9| +IN3 Non-Inverting Input 3
7| +IN2 Non-Inverting Input 2 8| —IN3 Inverting Input 3

NJM2901 4-3—
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e CIRCUIT ILLUSTRATION

CIRCUIT BOARD .. MOD
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(Part No. | iG0O0139 e FUNCTION
madeby JRC Dual OP Amp.

NJM4538

("® OUTLINE DRAWING

(e BLOCK & SCHEMATIC DIAGRAM

[3'8]

Inverting

Input
Non-Inverting 3
Input

H 70— 6 Inverting Input
m (I 5 Non-Inverting Input
OuT ouT :

0]

[Interchangeable parts]
RC4558

RAYTHEON

MC4558 MOTOROLA
&o. Name Description No.| Name Description
1| Out1 Output 1 8 Vce +DC voitage supply
2| —IN1 | Inverting input 1 7| OUT2 | Output2
3] +IN1 Non-Inventing input 1 6| —IN2 Inverting input 2
4 | VEE ~DC voltage supply 51 +IN2 | Non-Inverting input 2

NJM45658 44—
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Envelpe Generator

CIRCUIT BOARD .. PN11/2

£G QUTPUT

Buffer

TRIN »-ﬁqﬂ’

o
2
o X8

]

—NJM4558
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(Part No. | iG02550 e FUNCTION
made by TOSHIBA Operational Amplifier

0 OUTLINE DRAWING (o BLOCK & SCHEMATIC DIAGRAM
} 1 T -®
J vee
NON INV, INPUT IN\I’NEUT [

39K)

30pF

50
3000 1 250}

(:)__,,

@o. Name Description No., Name Description
1 Offset Null
2| —IN Inverting input
3| *IN Non-Inverting input
4| VEE —DC voltage supply
5 Offset Null
6| Out Output
7 +DC voltage supply

TA75048 45—




e CIRCUIT ILLUSTRATION

CIRCUIT BOARD .. CPA

5K 820 5,
®“.‘ ®":.2 'y
=8
iz lx| 3| LIDETUNE
0 2 |(|-S= (PVYR6G)
| |
Xé‘o'.! pH-ne |
B — |
Detuns +15
Control
TPI7
©—>>-t0 CPB-KV2 |
from JK-8 -——> {Key Voltage)
(Key Voltage)
VRIO \/
-8
to VCO02 (2pin)
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(Part No. | iG02560 e FUNCTION
made by TOSHIBA High Input Impedance OP. Amp.

(e OUTLINE DRAWING

(e BLOCK & SCHEMATIC DIAGRAM

TR T ¥ S——

39kQ
30pF
50k ()

250)

HON_INV. .
INPUT INROT

OUTPUT

3002

}T\f\

5

[Bottom View]

@o Name Description No., Name Description
1 Offset Null

2 —IN Inverting Input

3, +IN Non-Inverting input

4 | VEE —DC voltage supply

5 Offset Null

6 | Out Output

7| Vee +DC voltage supply

8 . Offset Voltage Null

TA7505M 4-6 —
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TAT531M

(Part No.

iG03250

made by

TOSHIBA

e FUNCTION
High Input Impedance OP. Amp

(e OUTLINE DRAWING

OFFSET NULL VCC

(e BLOCK & SCHEMATIC DIAGRAM

NC

OFFSET NULL

(TOP VIEW)

Description

No.

Name

Description

Offset Null

Inverting input

Non-Inverting input

VEE —DC voltage supply
Offset Null
Out Output

vce

+DC voltage supply

‘m\:mmbww—-\?\
x
=

Non-connection

TA7531M 4.7 —



(e CIRCUIT ILLUSTRATION MODEL .......... CS-40M
CIRCUIT BOARD .. PGM

to Comparator

Sample Hold

ic7 ~8 Sample Hold Out
from P 5] ICI0, +—————> to DeMultiplexer
D/A Converter Rl g

L
=
T
Q.0047
-
1
o

Sample Hold Data

IC10..... TA7831M
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( Part No.

iG00121

e FUNCTION

LAI10H

made by

FAIRCHILD

Voltage Follower

(e OUTLINE DRAWING 4

@ BLOCK & SCHEMATIC DIAGRAM

BALANCE

NOTE: Pin 4 connected to case.
TOP VIEW

Name Description

No.

Name Description

Balance

Non-connection

IN Input

VEE —DC voltage supply

Booster

ouT Output

Vce +DC voltage supply

oo\:cam.::-wm—‘g\
=
(9]

Balance

HA310H

48—




e CIRCUIT ILLUSTRATION MODEL .......... CS-40M
CIRCUIT BOARD .. PGM

A-D Convertor s 5
from TP
Multiplexer

to YM616
CMP terminal

from
Ladder
Network

to Demultiplexer

Sample Hold data

——>_ ..... Analog data

— B — ..... Degital data

1IC9 ... MA310H
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(Part No. | iG03620 e FUNCTION
NEC Voltage Comparator

(e OUTLINE DRAWING (e BLOCK & SCHEMATIC DIAGRAM
\_/
GND |1 Ea] +vee
+IN 2:j>__’—z] OUTPUT
® BALANCE
—IN3 8] sTROBE
0
—vee|a E} BALANCE
[Interchangeable parts]
LM311 ..... NSC

ﬂo. Name Description No. Name Description
11 GND Ground 8| +Vcc | +DC voltage supply
2| +IN Non-Inverting Input 7 OUT Output
3| —IN Inverting Input 6 Balance strobe
4 —DC voltage supply 5 Balance

uPC271C 49—




(e CIRCUIT ILLUSTRATION MODEL . .. ....... CS-40M

CIRCUIT BOARD .. PGM

A-D Convertor +15 5
from Ted 2
Multiplexer

330P

to YM616
CMP terminal

from
Ladder

Network

to Demultiplexer

Sample Hold data

—_—— Analog data

— @& ..... Degital data

IC8 ..... UPC271C
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HA 1452

(Part No. | iG00102 o FUNCTION
HITACHI 2ch Audio Pre-amplifier

made by

e

OUTLINE DRAWING

(e BLOCK & SCHEMATIC DIAGRAM

@o. Name Description No.| Name Description
1| GND Ground 14 | NC Non-connection _
2| OUT | Output 1 h3] out | output
3| COMP Capacitors (for phase compensation) 12 | COMP | Capacitors (for phase compensation)
41 Vce +DC voltage supply 11| Vee +DC voltage supply
5 |~ INPUT| Signal input 1ch 10 |— INPUT| Signal input 2ch
6 |+INPUT | Non-inverting input 9 | +INPUT| Non-inverting input
7| Gv Gv determination 18] Gy inati

HA1452wW 5-1—
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CIRCUIT BOARD .. VCA

from VCO1/LFQO

_ )
HP/BF/LP]
VCF2 !
- X = NORMAL | |
‘ 185 ~0—10 VCA 2
g MOD :

e
J

x [ IR LA 3
E4 od.
o2 1) 5
—}:;50,( Pre — Amp
VRS ’

IC6 ..... HA1452W
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(Part No. | iG02620 e FUNCTION
made by HITACHI Low Noise Audio Pre-amplifier

(e OUTLINE DRAWING ("e BLOCK & SCHEMATIC DIAGRAM comp_cowp

No| Name Description No.| Name Description
1| OUT Output

21 NC Non-connection

3 | COMP Capacitors {for phase compensation)

4| VEE —DC voltage supply

51 COMP Capacitdrs {for phase compensation)

6 |+ INPUT | Non-inverting input

7 |— INPUT| Inverting input

8| Vec +DC voltage supply

HA1457W 5-2 —
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CIRCUIT BOARD . INPUT
MODULE

S0Hz

100K 140

220mA 10

15/16 100K 200

220/16 150
+

220mA 10

24y

4.7/25 2 100K
et % 12K

ZI100K px

IC7,8&9 ... HA1457W
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iG00122
(Part No. |IG00122 . woice] © FUNCTION
made by TOSHIBA Audio Pre-amplifier

(e OUTLINE DRAWING l (o BLOCK & SCHEMATIC DIAGRAM

N @vee
2 @
%Eté’“ i

comp(D) < _

8

I

@

&o. Name Description No.| Name Description
1| COMP Phase compensation
2| Input Signal input
3| NFB Negative feed back
4| VEE -DC voltage supply
5| Ibias Determination of Bias current
6 OUT Output
7

+DC

TA7136P 53—




(e CIRCUIT ILLUSTRATION MODEL......... EM-200 [
CIRCUIT BOARD . NA80407

3 For 1 0 +Vee
L] S—
s WEm )Y 4!;‘\1 o EAR
5 Heanps bl
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Few ; |10 Leh FADE
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TAT20P

madeby TOSHIBA

e FUNCTION

Power Amplifier (Po = 6.5W)

" OUTLINE DRAWING

) (e BLOCK & SCHEMATIC DIAGRAM
idie R.R

& 0

pn
3

Bias @

2
EA

Input®—

NFB®-

€ Rzo

Ry €
¥,
7\
24
[
£

=g
A2
RagiRaz

T
R,

®

O

C

_|

R2v o
£
%
Rog fzb 4
&
73
S

'T:IAB (GND)
«b. Name Description No., Name Description
1| R.R. Rinple Reduction 10| C Capacitor {frecuency response)
2 | ldie Determination of idle current 9 | Vee +DC voltage supply
3 | BIAS Bias voltage of input 8 |ouT Output
4 | Input Signal input 7 |GND Ground
5 Negav ee o 6 | Phas cmpensatin

TA7202P

5-4 —
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iG00134

TATHP (=

TOSHIBA

e FUNCTION

Power Amplifier (Po = 2W x 2)

("® OUTLINE DRAWING

(e BLOCK & SCHEMATIC DIAGRAM

&
N A EEY
te—ia

No.[ Name Description No.| Name Description
1 R.F Ripple Reduction 141 GND Ground
2| Bias Bias voltage of input 13| Input2 | Signal input 2
3| Input1] Signal input 1 12 | NFB Negative Feedback
4|1 NFB Negative Feedback 11| COMP Phase compensation
51 COMP Phase compensation 10 C Capacitor
6/ C Capacitor 9 |Output 2| OUTPUT 2
7 | Output 1| OQutput 1 8 | Vec +DC voltage supply

TA7203P

5-5 ——
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CIRCUIT BOARD .. HP
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TA7317F

( Part No.

iG03480

made by TOSHIBA

e FUNCTION

Relay Driver

0 OUTLINE DRAWING

(0 BLOCK & SCHEMATIC DIAGRAM

S o ® _____ .

] |
| [Fmron-or] | o Z‘ii:ii‘”? |
(DL[Circuit l l |
S . :
I| nggc(t:;)r;ent J.____OR Circuit 2?:::1;:‘: gierl:J/itDnve __:_©
| Circuit ]
|
& g;r‘ja(;i\é:nage gii:;::;rge Sub straight :
gret | L N
(75 GND
ﬂo. Name Description No., Name Description
1 Over current Detection
2| tVpe Direct Voltage Detection
3| tVpe ”
4| GND Ground
5 Sub Straight
6 Out Relay Drive Output
7 Discharge
8 Muting
9| Vce +DC voltage supply

TA7317AP 5-6 —
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iG03990

TAI322P (=

TOSHIBA

e FUNCTION

Low Noise Audio Pre-amplifier

(" OUTLINE DRAWING

(e BLOCK & SCHEMATIC DIAGRAM

mb. Name Description No. Name Description
1 Phase compensation
2| +IN Non-Inverting input
3] —IN Inverting input
4| Phase | Phase.compensation
5| VEE —DC voltage supply
6| NC Non connection
7| Out Output
8| Bias Bias voltage supply
9| Vvecc | +DC voltage supply

TA7322AP
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1A 7084AM

(Part No.

iG03220

e FUNCTION

made by

TOSHIBA

Positive Voltage Regulator

0 OUTLINE DRAWING

[Bottom View]

(e BLOCK & SCHEMATIC DIAGRAM

———————————— e
3 EXT. Tr. gf “C% OUTPLT

@o. Name Description No.| Name Description
1 | Output| +DC voltage output 12| GND Ground (Case)

2 Shut-Down Control 11 DC Shift Output

3 | Input + Supply Voltage input 10 DC Shift Sence

4 Current Limit 9 Noise Filter

5 Current Limit 8 Output Reference

6 Phase compensation

Output Sence

TA7084AM 6-1 —
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CIRCUIT BOARD . .POWER
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TA1085AM

iG03230
TOSHIBA

( Part No.

made by

e FUNCTION
Negative Voltage Regulator

e OUTLINE DRAWING

[Bottom View]

INPUT

(e BLOCK & SCHEMATIC DIAGRAM

@o. Name Description No.| Name Description
1 DC Shift sence 12| GND Ground (Case)
2 Shut-Down control 11 DC Shift Output
3 Noise Filter 10 Qutput Sence
41 Input — supply voltage input 9 [ COMP(1)| Phase compensation(1)
5|Un Reg IN Un-regulated input 8! CcL Current Limit
6 |Output —DC voltage output Phase compensation {2)

TA7085AM
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(Part No. | iG03201 s FUNCTION
TOSHIBA Dual = 15V Tracking Regulator

TATTT9P

made by

(e OUTLINE DRAWING /. BLOCK & SCHEMATIC DIAGRAM
Voo (7
% % O
— &)+ sENSE
x
g
+COMPEN_. |
b ! %w -
) 2210 f_g]"
”r ’-‘n? ‘/ V
i j 1
VEE,
) !
® eX0)
GND VOLTAGE = COMPEN
ADIUST

&o. Name Description No.| Name Description
1| GND Ground 14| ADJ Voltage adjust
2| BAL Balance adjust 13| NC Non connection
3| +COMP + Compensation 12! —COMP{ — Compensation
4 | +SENSE | + Sense 11| —SENSE| — Sense
5| +V out +DC voltage output 10| —Vout —DC voltage output
6| NC Non-connection 9 | NC Non-connection
7| Vcec + Voltage input — Voltage input

TA7179P  6-3—
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( Part No.

iG00165

MN 3001

made by

MATSUSHITA

e FUNCTION
512 stage BBDX2

(e OUTLINE DRAWING

("e BLOCK & SCHEMATIC DIAGRAM

ﬁo. Name Description No.| Name Description
11 ves +5V Backgate Bias voltage 14| OUT,(A) Output 2 chA

2 | CP;{A) | Control Clock 1 chA 13| OUT,(A)| OQutput 1 o

3 | IN(A) Signal Input r 12| CP,(A) | Control Clock2

4| Vag —14V DC voltage supply 111 VoD —~16V DC voitage supply

5 | IN(B) Signal Input chB 10| CP, (B) | Control Clock 2 chB

6 | CP,(B) | Control Clock 1 1 9 | OUT,(B)| Output 1 o

7 Ground OUT;(’B) Output 2

MN3001
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MN 3004

( Part No.

iG02540

made by

MATSUSHITA

e FUNCTION

L.ow Noise 512 stage BBD

(e OUTLINE DRAWING

BLOCK & SCHEMATIC DIAGRAM

ﬂo. Name Description No., Name Description
1] GND Ground 14| OUT 2 | Output2
2| CPy Control Clock 1 131 OUT1 | Output 1
3] IN Signal input 12| CP2 Control Clock 2
41 VGG —14V DC voltage supply 11! VDD —15V DC voltage supply
5| NG |] 10) NC ]
6| NC + Non-connection 9| NC r Non-connection
7

MN3004
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(Part No. | iG03120 o FUNCTION
made by MATSUSHITA 4096 stage BBD

K’ OUTLINE DRAWING (e BLOCK & SCHEMATIC DIAGRAM

ouT1@

INGD 1 2 3 e e o 4097 Vor®

"_T“_TT___TT T I3 _:JT
e — . ‘ _ oUT2@®

crr®@o—fo b L e
CP2(8) O oo

@o. Name Description No.| Name Description
11 GND Ground 8 VGG —14V DC voltage supply
2| CP, Control Clock 2 7 IN Signal Input
3| 0OuUT, Output , 6 CP, Control Clock
4| OUT, Output 5 VDD —15V DC voltage supply

MN3005 7-3—
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( Part No.| iG02810 e FUNCTION
madeby ~ MATSUSHITA| 128 stage BBD

‘ OUTLINE DRAWING (e BLOCK & SCHEMATIC DIAGRAM

—0 ®) Voo

=

E

-

e

@out

IN @01:;11}_ L
GND Qo—+T T
Ves @O ‘

@0. Name Description No.| Name Description
1| GND Ground OV 8| OUT2 Output 2
2| CP1 Control Clock 1 7| OUT1 Output 1
3| IN Signal input 6| CP2 Control Clock 2
4 —14V DC voltage supply 5 —15V DC voltage supply
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(‘Part No.| iG00141 o FUNCTION
made by  R. ohm Voltage Control Oscillator

e OUTLINE DRAWING (o BLOCK & SCHEMATIC DIAGRAM
GND or +V
CV20—
@ BAB17 O Out

CVio—-—

lo jo [o

c VDD TIN

@o. Name Description No.| Name Description
1] CVvi Control voltage 1
2| cv2 " 2
3| C Capacitors (for frequency determine)
4| vpp —DC voltage supply
5| Tin Trigger pulse Input
6| OQut Output
7 | GND +DC voltage supply or GND

BAB17 8-1—
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CIRCUIT BOARD .. SK
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Clock OSC Portament
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( Part No. | iG00160 e FUNCTION
made by R. ohm One Stage Frequency Divider

(e OUTLINE DRAWING (e BLOCK & SCHEMATIC DIAGRAM

-/

T FF

]
LI 2] ] 1a] [5]

IN OUT -Vee GND RESET

No. Name Description No.| Name Description :
1] IN Input
2| Out QOutput
3 VEE —DC voltage supply
4| GND Ground or +DC voltage supply
5| R Reset
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q (Part No. | iG02600 e FUNCTION
I made by R. ohm Voltage Control Amplifier

(e OUTLINE DRAWING (e BLOCK & SCHEMATIC DIAGRAM
e ‘%" =
i 1
’ ] L4 T L X T | :
/ I cont (%}—I ! ref] IlnvertLeL —I{\Jverte{ :'
| t
~ ey
@, INC diff Output Out
'~ L l =R -®

J

it § 0|

@o. Name Description No.| Name Description
1] IN Input

2 | lcont _Control voltage input

3 | Bias Bias

4 | VEE —DC voltage supply

5 | Out Output

6 | Ein Emitter follower input

7 | GND Ground OV

iG02600 83—
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( Part No. | iG03290 e FUNCTION
BBD driver

1603290

(e OUTLINE DRAWING ("e BLOCK & SCHEMATIC DIAGRAM

made by R.ohm

}————?%p Ccf Rf
6 4 1

INPUT
—-

VCO

Driver
Driver

No.f Name Description No., Name Description
1] Rf Resistor (for oscillation)
2! —IN Inverting Input
3 OP Op. amp Output
4| Cf Capacitors (for oscillation)
5 VEE —DC voltage supply
6| Cp Capacitors {for phase compensation)
7 ¢, BBD drive Output 1
8| ¢, BBD drive Qutput 2
9, GND Ground

iG03290 84 —
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(Part No. | iG03140 o FUNCTION
made by TOKYO SANYO Level Meter's IC

("e OUTLINE DRAWING (e BLOCK & SCHEMATIC DIAGRAM

i

N2 - .
N ) »zp><g L comp S
30—+ 2 .

KRS %

@o. Name Description No. Name Description

11C Phase Compensation 16| OUT 1 Phase Compensation

2 —IN Inverting Input 15| OUT 2 | DC Amp Output

3 |+ IN Non-iInverting Input 14| Ds )

4 'Vce DC voltage supply 13| D,

5 [Ro2 12| D3 rComparators Output

6 | Vref Reference Voltage 11| D,

7 |Ro1 10| D,

8 Ground | Non-connection
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( Part No.
made by TOKYQ SANYO

e FUNCTION

Frequericy Divider

(e OUTLINE DRAWING

(o BLOCK & SCHEMATIC DIAGRAM

Vaea

1/6 LM3211

2\
|
3

Description

No.

Name

Description

16

SD TEST POINT

15

14

Output

13

INPUT

12

11

10

—9v DC Supply

ol ~N[ooal s w (o=
&

GND Ground

—26V DC Supply
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(‘Part No. | iG03110 o FUNCTION
madeby  MITSUBISHI 5 unit Transistor Array
(e OUTLINE DRAWING (e BLOCK & SCHEMATIC DIAGRAM b
\J .
— - {1 unit)
NC 1 14 NC uni ouT
E p——O0
2 13 oum IN 20k Try
IN2 3 Fc 12 OUT2 Tr,
20k 2k
IN3 4 ? 11 OUT3 oND
O
IN4 5 { ?c 10 OUT4
IN5 6 ][ Fo 9 OUTS

&o. Name Description No. Name Description
1] NC Non-Connection 14| NC Non-Connection
2, IN1 Input 1 13; OUT1 Output 1
3/ IN2 ' 2 12| OUT?2 " 2
4/ IN3 " 3 11, OUT3 " 3
5| IN4 o 4 10| OUT4 " 4
6| IN5 " 5 9| OUTH " 5
71 GND Ground 8| NC Non-Connection
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1024 x 4 bit Static RAM

e OUTLINE DRAWING

i

(e BLOCK & SCHEMATIC DIAGRAM

|

ROW BUFFER

I ROW DECODER

@@ vee (sv)

{1b column x 64 Row}

BUFFER

words x 4 bit

AMP.

OUTPUT

BUFFER
'

COLUMN
COLUMN

|

I
l

DECODER
&

CONTROL  [md

[

RAW

(®ono (ov)
181704
13)1/0;
i2}i O3
191/04

@o. Name Description No.| Name Description
1 A ) 181 Vcc +b Volt Power Supply
2| Ag 17 A ]
3 Ay 16 As L Address Data Input
4 Aj Address Data Input 15 Ao
5 Ao 14| 1/0, |
6 Al 13 10, Data Input/Output
7 A, ) 12 1/03
g| CS Chip Select Input 11| /04
9!/ GND Ground ov 10 R/W R/W command lnpuf
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10¢

10 YM616 W ——_

to YM616 —a-e—
D4 ~Dy Data (16l A9
H 17

as4 R/W a—-

.

[C12 RAM

to YM616 Data L p3 7™
DO ~D3 D2 iz
D1 13]
DO 14
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503601 o FUNCTION
256 x 4 bit Static RAM

MITSUBISH!
(e OUTLINE DRAWING @o. Name Description No.|Name Description
1A D 22| Vcc | +5V Power Supply
20 A, 211 Ay Address Data Input
3 A 20| R/W | R/W Command Input
mﬂ 4 A, | >Address Data Input 19| CS; | Chip Select Input 1
ﬂ 51 As 18] OD QOutput Disable
@ 6| Ag 17| CS, | Chip Select Input 2
7 Ay ) 16| DO, | Data Output 4
® 8| GND Ground OV 15| DI, | Data Input 4
[Interchangeable parts] 9| DI, Data Input 1 14| DO; | Data Output 3
PE101L-1 INTEL 10/ DO,;| Data Output 1 13| Dl; Data Input 3
s | 11| DI, Data Input 2 12| DO, | Data Output 2

M5L5101LP-1 89—



("e CIRCUIT ILLUSTRATION

] |
- .
i P GHD
e} a3 y R » m N
3 I RIW
21
a5 |
4 i [N :j[ s s n 83-
2la2
Address 3 22
to YM616 —_— " ::) e é ,
Ag ~Aq Y O 4 _I =
el s © s | |4
D51 —142] 152 oo }2 r '
Ba 9,10
to b4 101 |3D 4 s NG 61
YME16 "Wy ! !
to I3 12 R
YM616 ——&— o : |
D4 ~D '
4 7 — | I (SRR |
7 [
p— 3
-
Has 5 cezfl -
42 5 L i
: At Voo e
\_%la0
to —0—3 13,16 104 g 6——{ '_9*
YM616 T)_nud 1oy =
DO,~D3 Dt L1171 [ o
Dol 101 GND 4

1C11, 12 ..... MBL5101LP-1

—M5L5101LP-1




(Part No.

iG03400

made by

NSC

e FUNCTION

Digital Noise Source

(e OUTLINE DRAWING

(e BLOCK & SCHEMATIC DIAGRAM

QUTPUT

&o. Name Description No.| Name Description
1]VDD (GND)
2| vaa (GND)
3| Out Noise source output
4| Vss +DC voltage supply
5| NC )
6| NC r Non-connection
7
8
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( Part No. | iG03750 o FUNCTION
madeby MATSUSHITA|  BBD Clock Driver
(. OUTLINE DRAWING (. BLOCK & SCHEMATIC DIAGRAM
0OX2

OX1$ ? ?5 OX3

Osc 1/2 divider é@) VDD
VGG Out ——>C8> VGG Out
Wave form Shaping 14/15 VDD
v
Clock Driver éQ)#ND
\2-/CP1 . \4/02
No.| Name Description No., Name Description
1| GND Ground 8| VGGOut | VGG Output VGG =14/15 VDD
2 CP1 Clock out 1 7 10X1 C.R (for Oscillation)
3! Vbbb —DC voltage supply 6 0X2 C.R{ " )
4. CP2 Clock out 2 5| 0X3 C.R{ " )

MN3101 8-11—
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made by  SIGNETICS

e FUNCTION

COMPANDER

@ OUTLINE DRAWING

("e BLOCK & SCHEMATIC DIAGRAM

THD TRIM 8/2 R3 Inv. In
5/12
R2 20K Variable
Acin \
gain celt
314 OUTPUT
l 7/10
R1 10K
RECT IN O0——w\—— RECTIFIER
2/15 1.8V

)

Name Description No.| Name Description
1 |RectCap1| Capacitor for rectification 1 16 [Rect.Cap2| Capacitor for rectification 2
2 |Rect.IN1 | Rectifier input 1 15|Rect.IN2 | Rectifier input 2
3 | G Cell IN1| Variable gain cell input 1 14| GCell IN2| Variable gain cell input 2
4 |GND Ground 13| Vee +15V DC voltage supply
5 |Inv. INT | Inverting input 1 121{Inv. IN2 | Inverting input 2
6 Ri31 Internal resistar (R3=20K Q)1 111 R32 internal resistar (R =20KQ} 2
7 |OUT1 Output 1 10 OUT2 Output 2
8 [THDTrim1 Trim1 : Gain cell distortion 9 ' THDTrim2 Trim2 : Gain celldistortio 7

NE570N
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( Part No.| NES0100 e FUNCTION :
made by  YAMAHA OP. Amp Module

) (e BLOCK & SCHEMATIC DIAGRAM

No,| Name Description No.| Name Description

+ IN Non-Inverting Input

— IN Inverting Input

Vee +DC voltage supply
GND Ground
VEE —DC voltage supply

Signal Output
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CIRCUIT BOARD .. TALK
BACK
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YAMAHA

OP. Amp Module

@ BLOCK & SCHEMATIC DIAGRAM

470P 330

2\

Name Description No.| Name Description
+ IN Non-Inverting Input

— IN Inverting Input

Vcee +DC voltage supply

GND Ground

VEE —DC voltage supply

Signal Output
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CIRCUIT BOARD .. TALK
BACK
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(Part No. | iG00162 o FUNCTION
EAIRCHILD RING MODULATOR

LA TI6HC

made by

e OUTLINE DRAWING (e BLOCK & SCHEMATIC DIAGRAM
8 (E., outeuT - T 9
1
INPUT g
1-1 O
MC7
SIGNAL 10— ‘“}——j
INPUT (+»O1 ;
BIASO= -
1—%%1'}
5000 5000
-V 010 )

No., Name Description No., Name Description
1| +Sin + Signal input 10| —-V —DC voltage supply or GND
2| Gain Gain adjust 9 —Out — Qutput
3| Gain Gain adjust 8| —Cin — Carrier input
4| —Sin — Signal input 7 +Cin + Carrier input
5| 1 adj Bias adjust 6| +Qut + Qutput

MAT796HC  8-156—
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