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R51.52 Circuit Diagram ... ... ...ttt ittt ittt e et e i 39 . ’ {Vortage | 0.25v[asv [ 1ov | 2.0v | aov [aov]|
-—G.s
. M CircuitDiagram F et r e e e C e v e - | KEYON The voitage of TU line is divided by the
; . . ) 25. WA ladder composed resistors and supplied to
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Up to 3 notes:  Supply —6,5V 10 KOZ,

40,  Mode ... Switching output far sound madel
For 8 notes .... Supply —6.5Vv (1)
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SPECIFICATIONS
KEYBOARD
81 keys C1 ~ c4 {& octaves)
TONE SELECTORS
Channel ] Channet IT
STRING 1 STRING 2
STRING 3 STRING 4
BRASS 1 BRASS 2
FLUTE BRASS 3
ELECTRIC PIANO BASS

CLAVICHORD 2
HARPSICHORD 2

CLAVICHORD 1
HARPSICHORD 1

ORGAN 1 QORGAN 2
GUITAR 1 GUITAR 2
FUNKY 1 FUNKY 2
FUNKY 3 FUNKY 4
MEMORY 1 MEMORY 2
MEMORY 3 MEMORY 4
PANEL PANEL

TONE SLIDE CONTROLS X
VCO {Voltage Controlled Oscitlator} Section

PWM  (Pulse Width Modulation)
PW  (Pulse Width)
M. (Square Wave) Switch {On/Off)
N (Sawtooth Wave) Switch (On/Off)
NOISE
VCF (Voltage Controlied Filter) Section
HPF  (High Pass Filter}
RESH (Resonance High)
LPF  (Low Pass Filzer)
RES, (Resonance High)
it {Initial Lavei)
AL (Attack Level)
A (Arttack Time)
=] {Decay Time)
R (Release Timel
VCA (Voltage Controlled Osciliatar} Section
VCF LEVEL
~  (5ine Wave!
A {Attack Timel}
D {Decay Time)
S {Sustain Level}
R {Release Time)

LEVEL
TOQUCH RESPONSE Section
INITIAL Contrals
BRILLIANCE
LEVEL
AFTER Controis
BRILLIANCE
LEVEL
MEMORY BANKS (VCO, VCF, VCA, TOUCH RESPONSE)
Memory 1
Meamery 2
Memory 3
Memory 4
EFFECT CONTROLS
RING MODULATOR
ATTACK TIME
DECAY TIME
DEPTH
SPEED
MODULATION
TOUCH RESPONSE
INITIAL Control
PITCH BEND
AFTER Contrals
SUB, OSCILLATOR
SPEED
vco

VCF
SUB. OSCILLATOR

FUNCTION Selector (—,[™,|~,[ NOISE, EXTERNAL)

SPEED

SUSTAIN
Select Switch {I/I1}
SUSTAIN Time

.

PORTAMENTO/GLISSANDO
Select Switch (PORTAMENTO/GLISSANDQ)
PORTAMENTO/GLISSANDO Time
FINGER BOARD
RESONANCE
BRILLIANCE
KEYBOARD CONTROLS
BRILLIANCE
LOwW
HIGH
LEVEL
LOW

. HIGH

ORCHESTRA EFFECT
Voice Selector (ON/QFF)
TREMOLO
CHORUS
SPEED
DEPTH

FEET levers (Channels I & II)
(16',8',5-1/3", 4", 2-2/%, 2"

OTHER CONTROLS

PITCH {(Coarse & Fine Controis)

DETUNE {Channel IT only)

CH.I/CH. TEMIX

Master VOLUME

FOOT CONTROLLER ({Pedal)

EXTERNAL IN LEVEL

FOOT PEDAL Selectors
(EXP./JEXP, & WAH)

FOOT SWITCH Selectars (On/Qff}
SUSTAIN
PORTAMENTO/GLISSANDO

POWER SWITCH (with Indicator)

OTHER FITTINGS
EXTERNAL IN Jack
OUTPUT Jacks with Selector (HIGH/LOW)
Headphone Jack )
FOOT CONTROLLER Jack
FQOT SWITCH Jack
Carrying Straps
Metal Corners
Slip Fittings
Power Cord Storage Space

QUTPUT SPECIFICATIONS
Nominal Levels
Migh: 0dBm (800 mVrms)
Law; —20dBm ( 80 mVrms}
Headphones; —10 ¢Bm {250 mVrms)
Nominat Impedance
Qutput Jacks: 600 ohms
Headphone Jack: 8 ohms

CIRCUITRY
Solid State :
Power Consumption; 180 Watts
Power Source: AC, 50/60 Hz

DIMENSIONS (W xHx D)
Assembled: 1,205 » 945 x 702 mm (47-1/2 x 37-1/4 x 27-5/8")
{nCase: 1,208 x 290 x 702 mm (47-1/2 x 11-3/8 x 27-5/8"}
Height to Keyboard: 842 mm (33-1/8"}
WEIGHT
100 kg {220.5 ibs} Including Standard Accessories
FINISH
Black Leatherette with Walnut Veneer Panel Siding
STANDARD ACCESSORIES
Remaovable Cover
Vinyi Carrying Bag
Foat Controller {Expression Pedal}
Foot Switch Pedal
Music Rest
Detachable Casters

Specification subject to change without notics,
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CORDING GUIDE
1} CIRCUIT BOARD AND WIRING

The coding system is as follows

M Circuit Board

Color of wire
Number of strands contained in the core.

(In case of 8 cores, the number is not shown.)
l_ Nurnber of wires.

BL 12x2

) — on A

-E @
RA-FG-E @

L— Terminal point physical eyelet space lacation,
Terminal reference
Unit (Board}

Rack general physical location,
Terminal point

shown on the board (Solder eyelet space number)

Terminal & shown
on the hoard

Two (2} black wires are connected to “E” on M circuit board. One goes to each “E" terminal of

A and FG boards.
Circuit Board

2 e RA-AE@ 2) SWITCH
= jgj 2@ mE RA-EGE (2
o i M EE y—Mic. Cable B
D Cse-PN1-VR1A-3 KO T
MO
PK axial cable
B : Break
ang _% RA-EPK (81 .
Shieided wire b ranster
ol (R RA-ABC-010) ’
RA-EPK-—~12(34)
=12 ———® g As 1204
w fram the side points mounted)
3} Transistor and FET
[~
E C 8 E : Emitter 2 ¢ s S : Source
s - C : Collector FET3 - G : Gate
@ 8 B : Base E D : Drain
4) ABBREVIATIONS OF WIRE COLOR IN ELECTONE
BLACK EBR .. .BROWN RE.. - OR ... ORANGE
.. YELLOW GR . GREEN BE - VI VIOLET
GRAY WHM - WHITE L] cH——— GRASS GREEN 8B .. ... SKY BLUE
. PINK TR ... . TRANSPARENT L1 J— TIN PLATED WIRE
8}  WIRE COLOR ~ Musical Note indication 6) Logic Mark
LAGIG MARK
c c# D p# F 6 G# A A¥ B [T [ 7Ty
‘ | | | | [ | I l ‘ l ANvERYAR —Dov« —DO—
BR RE  OR YE GR  BE vI GY  WH GG S8 PK | o I




KAS Circuit Diagram

KEC-4455-69

(N5

EK (89)(70)

irel)

oa

x4 (26)

e @
LUt B s
e o
237 (i L]
* - —ORT (o4t
2 - e
T e
T o eor
’_.g,‘!!: 1 L
L]
. [ [ LT oTU 1)
o i
A 08 01 3 v [P ]
@ el e ano—T—g 4.5 DG
[T S— Y o oy [l - e
[ - e aé 401 171 oA/
(25 0 o——————obn e g o
@ o] T O £ uuom
BN E e 1 2 o B anoe
L e —— e 25 Y2 1 oo
6 st
017} 69 ot a#irn " am
A o—————aun Martar Clock s om
18 A¢ o——————a¥un ) it oSt s - L om
ay o—————fa o o o A o
me o———Jcom L oo —M?.—m a# o) -
o ow o o ™
(00 N g0 cm o0 xo 9 a0 o
O g e an ) meos | f o & s
[ | e 14 ko2 e =
[0 TP U P,y ) rey bl 2 PERTTH
W o orume an wor | A2 [ @ ma o oo
w ow oo | T i B S ch
e r
o ra ¥
e
Note
wa s Lodder
Notwork
aner 51
oM e
rEKd
12 e | ol (S
mPa —@e
o
| 193) 75 0y
1 o
toy TR (37
1 P
| £ o
I i | b
L i
g
|
i
1er ! = TRI 9
[ E:
1 1
TNLETAIPS o
LT
1 1
[ o
[ TR 43
[
i

YR 47

TRE (48}

—————oTRi

K6 (oot

Ko 2

K7 (301

€S-80 (/#1001 ~)



Cs-80 (/71001 ~}

KAS Circuit Board & Wiring

BlL.12x2

< WHx2 63) E E (2} Eﬁ2—¥é§-%l§3(69)
RAZ-TKGSCH (591 o= =
Vixz 56) &
RA1-KBC13 (21) A,
EATRSSIEEl SRl on o =
RAZ-TKC-57 (65) (s8) B2 g
N (S E ol
GRx2 i B, e
RA1-KBC1-87 (24) s
RAHTKESL TSR o e
’ = 61} NE p gl
RA2-TKC-NZ (63) (521 E 3
ORx2 ]
RA1-KBC1-N3 (27)
RAZTKCAS (62 62) S
RA1-KBC1-N2 (29} {64) NZ
RA2-TKC-NZ (61) ©5)
E
BRx2
RA1-KBC1-NT (30) % 6]
RALRERT S = (e
RA1BAOIGY) ———— &N
RA1-EP BL3d
5 W
RAZRASE (2) ~ ——pii— (OEK
RAT-M11-EK 119) (70) EX
RA2SH-E (36 N | <[« T
RA28HKI1(3) — BR ... ..
RA2SHKIZ(4) —BE 40
RA2SH-KIB (B) ——20 (751 ka
RA2SH-KI4 {8) —E {76) Ka KM1-D¥
K-M1-D1
RE
s K-m1-¢*1
RAZSHKIS (190 ~—CR oy ks cL tz9) R kMic1
o wo SR MBI
RAZSH-KIS (20) BE (821 K6 ”
—15 {33 — YE12 RAZ2-KAS-—15 {80)
RA2-SH-KI7 (22) -———:;IY— {86) K7 TR {35} +:'2— RA1-PRA-TR {19)
RAT-TWS-T1 (21)
ey —E— oo e SmE= R
RAIM11—15 (38) — YE20 RA2SH-TR3 (12}
RAZSH—15{28) — YE12 ___ (a9 15 OR%2  Ra1TWSTS (32
RAZ-KAS—15 (33) — YE12 (90) 15 TR3 (39} —RAZ-SH-T-RS—{M
YEx2
TRetn —————= RRTINETL 33
RA1SUB-PS (29) S8 (93) P§ GRx2
GY X!
PN3-SW4-TY &Y — SR RA1TWSTS (66
PG SWaT e veE TAs wa T————— RAITWE.TS (68
navaza s A BT e oo BExZ ___ RmA1-TWS-TS (63)
 — 6) ~6.5 —_— - A
RAT-KEC1—6.5 {37} o8 =6 TRE (48— QA2 SH-TRE (23)
PU-CIP- PK12x2 Vixz TS
A GH-18.5 ™1 (98) +8.5 Ry ten ———— RATTNET 199
B2 SH PRI — o rRe ) ——SYEZ _ RATTWS-TB (B4
RA1-KBC1-+8.5 (5) - RA2SH-TRS (32
BR30
o RA1-+18P
{101} +15 +16 {50} ERA}SH—HSWO)
{102} +15 +15 (B1}

KEP-NA03580-6Y



SH Circuit Board & Wiring

RAZ-KAS-EK (70} BL30
RA1-M11-K (37) WH
RAT-M12-K {37) WH
RA1-M13K (37) WH
RAT-M14K {37) WH
RA1-M15-K {37) WH
RA1-M16-K (37) WH
RA1-M17-K (37) WH
RATM13-K (37) WH
BR12x2

RAZ2-KAS-+15 {50}
RA2-TSB1-+15 {34)

KEP-NA03793-67

{36) E

(38) K1

{42) K2

(46) K3

(50) K4

(54) K&

(58} K&

(62) K7

{66) K8

(70) +15

KI

K4

K5

KE

K7

S ‘
0.0l o
o i
T 8 HF ——
8 J
o
=
& EY 0.22
= J gT i 3
K2 2 0.0l =
ool e T
0,
o 0,22
I T —ii—
oo B o~ o
I S
O -k
o —
o L 22
R —if— -
=
o0l -2 oo
= Ak £
8 J
= O .
2 0.22
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oo |88 Ar
2 J
@
2 H 0.22
£ 5 T —= 7 =
18 0.0l =
—da 92
= 4 [P2 A=
S J
20 }
"] L 0.22 ]
£ J aT e t—
0.01 “les ?,"?_l
x - @2
S : o [y}
o
B EA 0.22
g 5 - i 5
2 0.0t
o
OV oy
§ 09”_ EE) -+
m . o
e O
g

+i5

O
476
<J

0001 4.

+8.5

KIl

K12

KI3

K14
TRE
TR

TR2

' TR3

TR4

TR8
sus
~6.5

+3.5 (1)

KI1 {3}
Kiz2 {4}

KI3 (6)

Kl4 {38}

TR1{11)

TR2 {(12)

TR3 (14)

TR4 (16)
sus (17)

KI5 {19}
KIG (20

K17 {22)

Kig (24}

TRS (27)

TRE (28)

TR7 (30)

‘TRE {32)
3US (33}
—6.5 (34)
—16 (385)

PK12x2

BR
RE

OR

YE

BRx2

REx2

ORx2

YEx2
SBx2

GR
BE

Vi

GY

GRx2

BEx2

Vix2

GYx2

5B

GG12x2
TTYEdxa

RA2-KAS-+8,5 (98
RAZ-TKC-8.5 (38,

RA2-KAS-K1 (73)
RA2-KAS-K2 (74}

RAZ2-KAS-K3 (75)
RA2-KAS-K4 (76}

)
RAZ2-TKC-TR1 {3

RAZ-KAS-TR2 {37)
RAZ2-TKC-TRZ {4)

RAZ-KAS-TR1 {36

RA2-KAS-TRA {39}
RAZ-TKC-THS {4°)

RAZ-KAS-TR4 :41
RA2-TKC-TR4 {5)
PN3-SW3-T1
RA2-5H-5US {33}

)

RA2-KAS-KS5 {80}
RA2-IKAS-KE (82)

RA2-KAS-K7? {86)

RAZ-KAS-K8 (87}

RA2-KAS-TRS 143)
RA2-TKC-TRS (5

RA2-KAS-TRE {45)
RA2-TKC-TRE (6}

RA2-KAS-TR7? {47}
RAZ-TKC-TR7 {6")

RA2-KAS-TR8 348)
RA2-TKC-TR8 {7

RA2-SH-8US (17}
RA2- KQS——-S .6 (32

R
RA2-KAS—15 (89}
RAZ-TSB1—15 (9")

Note) 1. 3 Mark : Ceramic Capacitor 0.1
. Volume : 332H
3. 11,3 1 TC4011P
icz4 : TC4016P
IcE~12  : CA3140T
4. Print Board #22544

N
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TKC Circuit Diagram
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TKC Circuit Board & Wiring

(3N e
RAZSH-+8.5(1) PK12x2
AA2-TSB1-+8.5(69) (38) +85

{39) +8.5

{40) E
(41) N51
(42} NS2

on (43} E
RA2-TSB1-N3(93) % (44) N3

RA2-TSB1-N1(90)
RAZ2-TSB1-N2{91)

_ WH
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RA2TKC-B32(23 ~15 (9} RAZ-TSB1—15(9")
e -TKC-B32(2 YE
YE ! 410 (10" K-M2-Dza
KT3-D#4 YE
oR 412 (11} K-T2-D#4
K-M2:D4 OR
OR 408 (121 K-T3-D4
K-T2-D4 i RE
ac 404 (13) K-M2-Cd
K-T3.C#4 RE
GG 406 (14} K-T2-Cx4
GG KM2-A4 429 (15} Se K-T3-A4
K-T2-Ad WH
WH T2 425 (16") K-M2-Gz4
T3-GEa
PR 427 07 A kT2gr4
M2-G4
Gy K 423 (18"), GY K-T3.G4
K-T2-G4
RA2-TKC-B42(24°)
RAZ2-TKC-B51(25)
GG
%-. RA2-TKC-B52(26) 510 (227 YE KM2.D5
i A
YE K-T3-D#5 2 (25 YE KT2.D45
1 3 -T2
OR K-M2-D5 s OR
oR 508 (26) K-T3-D5
K.-T2-D5 RE
RE 504 (27} K-M2-C#5
-T3-CH RE
GG KT3C#5 506 (28°) K-T2-C#5
K-M2-A5 GG
GG 529 {29') K-T3-A5
K-T2-A5 WH
WH TGS 525 (30) K-M2-G#5
Gy 527 (31°) WH K-T2-G#5
K-M2-G5
GY 523 (32°) GY K-T3-GS
K-T2-GB
BR12  RAZTSE1-+15(34)
Nete} 1. Pring Board : Le21201
2, Diode 1 181555
3. A Maric : Tantalurn Capacitor 0.33/35
NothingMark  : Electrolytic Capacitor 1/256
4. IC1~5 : TC4051P
iIC6~38 i NJM4558
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KBC 1 - 2 Circuit Diagram

"
£

@ POR M -8av
D-A CONVERTER LS! (YM26700)
{2)5C8 i k) .
{30) K1 R 5 ol ¢ P (60} The time shared key data is supplied to the LS. Analag
20 K2 N2 (a) @ rC =65V OC veltage is produced in corporation with key by the data
@n W3 M and supplied 10 each channel.
(26) N3 T ()
124y B T (o) 1. VSS.... +B.5V Power Supply
23 TZ {10 2 -. Synehro-¢lock input on the first channal.
@n | B i (8 o 3. PFOR.. Portamenta and Gtissando operation. Whan
¢ the portament VR i3 turned on, +B.5V is
= supptied to the pin and actuate,
Shift-Register ce Ics +18Y 4. PC + Clock input for Portament and Gllssando
i |z'<l'|3‘ Bufter S operation,
7 [=1.4sec.~T.4msec.»
o 5 22K +8.5
e | | E— | I
o0 The frequency is variable by Changing the
e QG (12} {371 cH2 portamento VR.
QCs (18} —
oca (17} 5, Niy...... Note code data input’
003 (16 2 Note code data is supplied 1o the pins from
ocz (15} kay coder LS1.
oct (14) s N
0c0 (13) 9. BN, ... Octave code data Input
- 2 Octave code data is supplied to the ping
H from key coder LSI.
(38 CH3 11, B '
Ex
>u 2 12 Q0 ... Output for petave key voltage. (8ch time
" & sharing}
- & Pravided the output key voltage for the
H £ octave selected from octave code,
i)
1
i : d| 5 13. RCTOY ..... Input for octave key voltage.
1 —=]= 2
| ' ¥
[ [ Z € {30} {35) CH4 }
i [ LE—8 20 18. OCTS
1 1 1 E
P 11c8 | wEl At 28 * TU pin: 4.0V
' @
— M #(26) { | ocTo JocT1[ocT2 ] 0cTa | oCcT4 [ OCTS|
T o (28)
M o p {vertage ozsviosv [ 1ov | zov | 40v | 2.0v |
— S o
| I L€ (22} The voltage of TU line is divided by the
ox | : = E——0% (21) (34) CHS ladder composed resistors and supplied to
5 : . “E—o 20) w3ch pin constantly.
[ o pa Gate b #119)
" ) ]
§¥ - 1, ey Input for note key voltage
30. c
00 pin: 4.0V
{32 CH&
1571 Hl & = c# | D o | E F =3
3
. oy o 5 Volage | 2.119[ 2.245 [2.37a | 2.520] 2.670 [ 2.828
Sigvy B e 8 5 0.8 ]
0.1 i a1 01 S
}-1 F’II-“_{ < I IGIG#'AIA#]E[C—I
S5 € 1 v a5V g [vottage | 2897] 5.175] 5.364 | 3,562 | 3.775 | dov
168} (1} (28 3@ 8
a2 o
1681 LI The voltags of QO tine is divided by the
{ndder composed resistors and supplied to

¢ach pin constantly,

21.  CHBY... Key voltage output
The output of vaolitage determined by each

-mn~—l— (1) vss

koy is provided in accordanca with tha
L4 ‘_—L 38, CH1 channal key code.
8.0 (38) VDD (31} GHB © Q8 (61}
—6.5V Power Supply, Input

39. VDD .
40.

Master Clock tnput  f=94E5KHz
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KBC 1 - 2 Circuit Board & Wiring

GG12

RA1-KBC1—6,5(37) (37) -65
(38) —6.5
I
|
1
W (51 E
RA1-KBC1-8C1(52) # = (52) ¢
I
PNZVA222 O (57} HL
PN2-VR21-2 i {8} LI
6G (59) E
RA1-KBC14(B0)  —F=moe— (60) ¢
RA1-R51-KE8(69) WH (61} 08
RA1-R51-KB7(67") GY, {82} 07 |
RA1T-R51-KB1{58") RE {63) 01
RA1-RS1-KB2{60} oR {64) 02
RA1-R51-KB3(61’) YE {85) 03
RA1-R51-KB4(63) &R (66) 04
RAT-R51.KB5(64') BE {67) 05
Vi
RA1-K51-KB6(EB) preve (69 08
RA1-KBC1-15(69) -
RAT-TWS—15(67) B9 15 |
{70} ~15

KEP-NA03562-72

RA2-KA5—6.5(96}
RA1.KBC2—86.5(37)

RA2-KAS-§E%54)
RA1-KEC2-5C(52)

PN2-VR20.2
PNZ2-VR19-2

AAZ-KAS-H(30)
RA1-KBCZ-H(E0}
RA1-RS1.KCB(54)
RA1-R51-KC?(52)
RA1-R51-KC1(20°)
RA1-R51-KC2(15)
RA1-R51-KC3(10°)
RA1-R51-KCA4(5)
RA1-R51-KCH(42)

RA1-RE51-KCE(47)

PN3-SW2-B1
RAT-KBC2—15(69}

G12x2

WHx2

qm

BE
Vi

GGx2 é
el
WH
OR
YE
GR
BE
Vi
GY

YE12x2

{37) —6.5
(38) —6.5
(81) E

(52) 5C

{571 1l
(68) LI
(59) E
(60) P
1 o8
1621 07
(63) 01
(G4) 02
65) 03
66) 04
@7) 08
68) 06
©69) —15
(7Q) =15

Q,

6 000% i

0600000000000

O
3o
-0
B
'go
q
K-
-
g
s
o

Nota)

1.

[

E (1)
BL1Z
E @ RA1-KBC2-E(2)
PK12x2
RA2-KAS-+8,5(29,
+8.5 (5) K12 RA1-KBC2+8.5(5!
+8.5 (6) K-BR2
= Vix2 RA2-KAS-B3(57)
Fan e RAreas ey
€ (22) BEx2 RAZKAS <)
e B
BT (24) RA1-KBCZ-B_SH24)
£ (25}
2
26 SEX AAZ-KASNA(E1)
e e
N8 (27) RAT-KBC2N3(27)
E (23 e
RA2-KAS-NZ(64)
Wz (29) HA1-KBC%'|_5"_!(29)
RA2-KAS-NT(66)
W1 (20} RAT e
E (31
GYx2
RAZ-KASSTE(SS5)
TCB32) e RaTicB00 8O3 (52
BR12x2
PN3-SWO-T1
+15(34) P RA1-KBC2-+15(34)
+15(35) K-T3-+1%
PrintBoard  LC21216 5. 1012 CDAOOGAE
. Rasistor Ic3 ;. TC4019F
2K . *g% ca5 : TCAM3P
Other @ 1% 16,7 : Tcaomap
. Diode 181555 lca i Tedoeep
. VR1.2 {VI0K4A-5-2) fea. 50 : TCA016P
1611 @ YM26700
€12 : LM310
1613~22 ¢+ NJIM4558
6. *rMark Cerami¢ Capacitor
Other Mylar Capacitor

E{1)
E(2)

+8.5 (5)
+B8.5 (6)

E {20)
B3 (21)
E {22)
BZ (23)
B7 {24)
E (25)
W4 (26)
N3 (27}
E (28)
Nz (29)
N7 (30)
E (31)
§CE (32)

+15 (34)
+15 {35)

C5-80 ($/#1001 ~)

RA1-KEC1-E(2)
RA1-TWS-E(1)

PRI RA1KBCI+85(5

)
RA1-8UB+8.5(27)

: Vi
= RA1-KBC1-53{21)

RA1-KBC1-B2(23)
RA1-KBC1-B7(24)

RA1-KBC1-N4(26)
RA1-KBC1NE(27)

RA1-KBC1.NZ2(29)
RA1-KBC1- (30)

: GY
RAT-KBC1-5CB(32)

—BRI2R@ __ RA1KBC1-+15(34)

RA1-TWS—+15(34)
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TWS Circuit Diagram
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= z ¢ b 2
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TWS Circuit Board & Wiring

RAZ-TKC-05(15)
RA2-TKC-08(19)
RAZ-TKCQ7(16)
RAZ-TKC-08(18)

RA1-TRG2-a8(31)
RA1-TRG2-27(28)
RA1-TRG2-a6(24)
RA1-TRG2-45(21)

RA1-TRG1-68(31)
RA1-TRG1-b7{28)
RA1-TRG1-b6{24)
RA1-TRG1-b8{21}

RA1-TRG4-cB(65)
RA1-TRG4-¢7(63)
RA1-TRG4-c6(59)
RA1-TRG4-c5(55)
RA2-KAS-TR6(4)5)

RA1-TRG1—15(67)

KEP-NA03563-6Z

GY
—=—p— (385
Wh

~T— 96

i a0 7
== une

{45) a8
S8 {48) a7
e {47} 36
WH {48} a5
ER (53) b8
PK (54) b7
5B (55) b6
GG 56) b5
o8 (59) 8
RE (60) e7
BR ®1) 6
P (62) &
BEx2
{63} T6
GYx2
68) T8
Vix2
165) T7
GRx2
{66} T5
YExZ
167) =15
(68) —15

m

—— . —i— £
e J . 4 =
5 "_‘? = '50s2 o0sE og2 0022 0922 ogze aczitt 4
S A e e i
6 M M i T m T _m w3
7 2
4 ® .D@ D@ ®
8 . i
1R 10K 10K 10K oK. IoK 10K 1K
68K 68K 68K 68K GeK 68k &K  GBK
0K 1GOK ISOK  1DOK KOK  IQOK DOK 100K
= 1. L L L L L
i IS!{G_O Eo( el R @Ons
& - " SN +
DL AL LOLLOLO -
72 )= O~§ N
- -
as ﬁJ_— — 2 4 E = a
T —mERER— 22K 22K 22K gk —EmC R
95 ‘oM toM  1oM  1oM  16M IOM  IOM IOM a4
033/g 0.3%/4¢ 03%g03%4g 033/ 0F/ie 03%e 05Vl
+
rers * eérr’ Fs'?'s‘ r‘sr; refs® F?*r; refz® fer*
B o - W
W@ w w0 w wmOw W@ W
” **m**+*m*m
. ‘
or ol i b2
o = v Ok, O=F— .
- oR—To00 ] i
L 1
OF Ot
00K OQK
Lo SR
gl g7 I8
§f ¥1| ¢l
8| J8l e
J ¢
— e
_
3 - c4
i B
47K 4T
47K 47K ., 47K 47K
@® ST ® T4
2L
Jer
M T
LM M
L = 3
3
+5

. -2

E{1}
E {2)
43
314
2(8)
16}

a1 {10)
a2(11)
a3 (12}
ad (13)

b1(18)
b2 (19}
b3 {20}
b4 {21}

ol {24)
c2 (28)
<3 (26)
o4 {27)

T4 (29)
T2 {30}
T1 {31}
T3 (32}

+16 (34}
+16 {35}

BL12x2
— RA1 -KBCZ-E&Z)
RA1-TRG1-E(1)
Vi

— O RAZTKC04(12)
=— RAZ-TKC-03(10)
RA2-TKC-02{13)

— e RAZ-TKCAO1(9)

GR RA1-TRG2-21(6)

BE RA1-TRG2-a2{(9)
Vi RA1-TRG2-a3{13)
gy RA1-TRGZ-04(18)

BE RAT-TRG1-b1(6)

Vi RA1-TRG1-52(9)
—__GY  RAI-TRG1H3(13)
— WH = RA1-TRG1-b4{16)
sy, RAT-TRG4-c1{40)
WH RA1-TRG4-c2(44)
86  RA1-TRG4-c3(47)
2B RAT-TRG4<4(51)
—YEX2___ RAR.KAS-TRA(4T)

“_‘_H‘H_‘“HA‘I-M‘I#TR(GQ

RAZ-KAS-TR2(37)

- SA1-M12-TH(63)

—ORX2  pA2 KAS-TR3(39)

RA1-M13-TR(63)

__BR12x2 gaA1-KBC2-+15(34)

RA1-TRG1-+15(34)

Note} 1. Print Board 1 LC21223
2, FET1~8 : 25K30
3. Diode1~ 32 :181555
4. IC1~20 : NJM4558
5. &Mark : Tantalum Capacitor
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TRG 1-2 Circuit Board & Wiring
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a2 {8) = RATTRRSOY
B12 {10} RA1-R51-AB2(13]
Vix2
a3 {13) RA1TWS.a3{12)

I R RA1-TRG3-23(13)
B13 (14) RA1-R51-AB3(E")
24 (16) GYX2 __ mprwsasa(ra)

= RA1-TRG3-¢4(16)
814 (17) RAT-RE1-ABMH3)

I Wt x2 BA1-TIS25(48)
a5 (21) = Al Tagesu8)
815 (22) HA‘l A51-AB5(39)

GGx2
RA1-TWS-26(47)
a6 (24) = RATTRGS-36(24)
B16 {25) RA1-RS1-AB6(44)
| sBx2
RAI-TWS-27(46)
a7 (28! W BA1-TRGS-u7(28)
B17 (29) RA1-R51-AB7{49)
Prx2
a8 (31) RA1-TWS-28(45)
GG RA1.-TRG3-a8{30)
B18 (32) RA1-R51-AB8(53)
ABI (33) #Rzz RA1-T51-25(5)
X
— e RAT-TRGT-+15{34;
| *18 @4 RAT-TRG3+15(34
+15 (35)
Note) 1. Print Board : LC21072
2. iC1~24 : 1G00T51

3, Volume VR1~ 24 : 3 terminals (V10K8-1-2)

20 —



€S-80 (S/4£1001 ~)

(/3103

zh 4%

ey &b

¢k ¥

(30 0F.

-2 —

TRG 3 Cireuit Diagram

!
. : H
::- §r . o003t T @x 4 :.....I' v Ar g4 :_0(;73)
! 1c3 . ! wen <0 i wq T
L _}... 4- t-b ..[..__l..l I...I_ ..1_ - 4
I Yy
P U U O B
| i ; L ! | ! !own
= A=y eoeen HSax T oA —oFe
: 1c4 ' ! e ! ' 1c20 é '
"I;‘ll_"l“ il o 'l“l" - '!l"'J"
I
[P L ,.--_’ < IR [
L i \ [N
Mg g tooan WD Ax ] L mr | peorb
' 35 i ! ek ¢ ' ez <t
g~ e or oboqm-
I
e L ol ,._-J.-..l i
1 i 1 ! ' @9
= @ ‘:—cob e LT g, — e Lors
! wh : 1 K ! ' 1222 |
"1"4“‘1' "‘t"}"'tJ‘ L‘i"‘f“'lJ
{
PR IR L r"'['" A -‘"—l'"".
| | : 1 !
— A a1—007'27’ = A ~ — @t 1|—°(;I7)
: 1e7 ' ’ 1218 ! ! Tczy ot
-_L"I[i“l "'1"1"'1" "'["I‘"'l"
|
R L :"""""'} T"'"i""?
- ! — 42
= An g lewsen L s T T
: w©g . : pre . * 1524 !
bl Sl el B odiad oy owiadiad ol i bfied
[ I !
Vga o =] ‘L‘LQ
sU8 5 £ HE
& % Bo,
KEC-4442-65

—



TRG 2 Circuit Board & Wiring

RA1-RG1-TF1(19")

RA1-R51-TF2(14}

RA1-R51-TF3(9}

RA1-R51-TF4(4)

RA1-R51-TF5(40)

RA1-R51-TF6(45)

RA1-R51-TF7(50)

RA1-RE51-TF8(53)
RA1-TRG5-SUB(5)

PN2-VR18-2

HA1-TRGZ—15£67]
RAT-TRG4—15(67)

KEP-NA03566-6Z

BR

RE

OR

YE

GR

BE

Vi

GY

WH
BE

YE12x2

F1(40)

F2 (44)

F3(47)

F4 (52)

F5 (54)

F6 (59)

F7 {61}

F8 {64)

SUEB (88)
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15 {67}
—15 {68}
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] 1 a0 o @ AF B @1K 3:04
s o5 I el S HEgE!
» 4 BaK FI0K "3J0K , JGOK
| 000l p— _ e
- ok 100Ky iooK x 98
H —_— A T s S a5 {21)
= 100K 0.001  sgM X218 =
> @ ar Mg wig IRl = 05 (22)
3] h o] ] _ls Ei00s
. & M~ 100K IESK Y =) =3 a6 (24}
. a1} o
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= 100K o.001 58M Tgox - ®| |18 & 08 (25)
Fragl '] @ —§ 2l B e,
1 [
= [ __:__ py —— (O'GRJ:: gx
L 5"601 TGO 330k 380k, — a7
Fa é " ook % J N a— gxm 27 28)
i oot sam o b seMm
G @ Mgl g |TE ., 0w
ST Je[ — Ml 1| [ e 22O
— o8
ver ! [2 Ak oM —aap- 330K 330K § 08 {31}
% | | Toor look by el £l
-5 M , - 1 vCo {32}
s J — 100K m Ve
,ﬂg S J _,I J £ 415
+15 {34)

L

<+

5
I +15 (35)

8L12x2

GRx2
OR

YE

Vix2

GR

GYx2

BE

WHx2

Vi

GGx2
GY

5Bx2

WH
PKx2
GG
WH

__BR122

RA1-TRG2-E 1}
RA1-TRG4-E{1

RA1-TRG2-a1(6)
RA1-TRGE-a1(43)

RA1-TRGS-11(4)

RA1-TRG2-a2(9)
RA1-TRGE-a2(47)

RA1-TRGE-12(9)

RA1-TRG2-33(13)
RA1-TRG5-a3(50)

RA1-TRG5-13(12)

RA1-TRG2-34(16)
RA1-TRG5-a4(54)

RAT-TRGS.14(16)

HA1-TRG2-65(21;
AA1-TRGB-aB{57.

RA1-TRGS5-15(20)

RA1-TRGZ-a6{24,
RA1-TRG5-26(61

RA1-TRG5-16(24)

RA1-TRG2.a7{28)
RA1-TRGS-a7(64)

RA1.TRG5-17(28}

RA1-TRGZ-a8(20}
RA1-TRGE-28{67)

RA1-TRGE-18{30}
PN2-VR17-2

RA1.TRG2-+15(34)
RA1-TRG4-+15(34)

Note} 1. Print Board

2, ICt~24

3. Volume VR1 ~ 24 : 3 arminals (V10K8-1-2}
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TRG 4 Circuit Board & Wiring

. - : BL12x2
I . l — L1222  RA1-TRGHE(
E {1} R —
. . <E iz) RAITREEEN)
0.l o1l ol ol E
2 100K = fl— i~ —i— 100K HG
o ebe— o
5B FB @[ ] [ —] iLx
PN2-VR152 — e l;g;ﬂ | ook prig— B || E Lo 2K e RAT-TEZ246)
RA1-TWS-C1{24) G {40) ¢1 IR 220K 0.001 0.001 =228K. Plb p1m) — BB o RALTRG1bIE)
RA1-RS1-TP1{26} vt wnes 8| J . 4 |8 e 38 RA1-R52-TI1(27)
- i 100K 100K EL‘ZI
‘ m@f' g —1 [ @
= ;
WH ez § 220K ey 220K g"z
220K a0l QQcl 220K 1= Vi
RA1-TWS-C2(25) e (44) €2 « = 1= X Y S = b2 RA1-TRG1-62(9)
RAT-RE1-TP2(27) ————— (48) P2 2 taoK ok 7| 172 L22110) —————— RAT-R52-TI2(59)
P2 L22
&G 3 = IO@K.I _“—_l I-Il- l-lcg)OK m B3 GY
RAT-TWS-C3(26) - 47 c3 U)o o A seon |1 HE b3(12) —— e RAT-TRG1-63(13)
RA1-R51-TP3(28) {48) P3 £ |5 L J 4 - x b L2301 — BR e RA1-TE2-TI3(E0)
Pz 3 100K 100K ] oL
I e m
| @ O]
s8 c4 5[ 100K L I'IUOK v ba
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Ps g 100K Jook | [TBies
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BR cs § 220K hol b 220K | £ ve s8
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RAT-RET-TP6(31) — (60} PG a: ?| “oox S L26(25) Ye RA1-R52-TIG(E5)
P & ® :lil.zs
of ]
5 100K e
, RE 63 7 Ll 220K oj,';, ;_'o';, azox || =S b7 PK
RA1-TWS-C7(60) — B =7 ) ) g b7 (28] —————— RA1-TRG1-b7(28)
o GR
RA1-R51-TP7(32) T — {64) P7 o7 B 100K 100K 2oy L2729 - RAI-RS2-TIT(EE)
RA1-TWS-CB(59) - wsics ML 8. — I 1® BB (30) —— N RA1TRG-bS(31)
RA1-RE1-TPB(33) — & = —_— - —— 2 BE :
TRy YEI2R2 C LR — Pyl o i L28 (31) RA1-R52-TI8(68)
RAT-TRGE—15(32) —————— 671 —15 =~ = SR N
- ! . J J
o e -is i —BRI22 Ay TRGI-HI5(34)
‘ . C HIB3) B TRGE415(34)
: . B L s +15 {35)
|_‘ : SR : . Note) 1. Print Board £ LC21091
2. 1IC1~16 ; 1G00151

3. Volume VR1 ~ 16 : 3 ternimals (V10K8-1-2)
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TRG 5 Circuit Diagram
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TRG 5 Circuit Board & Wiring

PN2-VR16-2
RA1-8UB-VC4(19)

RA1-T53-26(4)
RA1-TRG3-at(6)
RA1-RE2-TA1{58)

RA1-TRG3-a2(9)

RA1-RB2-TA2(59’)

RA1-TRG3-a3(13)
RA1-R52-TA3(61)

RA1-TRG3-24(16}

RA1-R52-TA4(62'}

RA1-TRG3-a5(21)
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RA1-TRG3-a6(24)

RA1-R52-TAG(65")

RA1-TRG3-a7(28)
RA1-R52-TA7{67)

RA1-TRG3-a3(30)
RA1-R52-TAB(68")

KEP-NA03568-6Y

GG
YE

RE
GR
Wi

BE
GG

Vi

SB

GY

PK

WH
BR

GG

RE

SE
OR

(39) SPD
(40} 5P

(42) ALl
(43) a1
(44} L1

(47) a2
(48) L22

(60) a3

(51) L.23
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0z (10)

13 112}
03 (13)

14 {16)
04 (17)

15 (20
05 {21}

16 (24)
06 {25}

17 (28)
07{29)
18 (30)
a2 (21)
—15(32)
-16 {33)
+15 (34}
+16 (35}
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BE

WH
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YE12x2
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Note) 1. Print Board
IC1~17 ¢ 1G0a151

RA1-TRGA-E(1)
RA1.BA-E(1)

RAT-TRG3-01(7)

RA1-8UB-SUO(31)
RA1-TRG3-8UEB(65)

RA1-RS1-TV1{26")

AA1-TRG3-02(10)
RA1-R51-TV2{26")

RA1-TRG303(14)
RAT-RE1-TVIR7)

RA1-TRG304{17)
RA1-R51-TV4(28")

RA1-TRG3-05(22)
RA1-A51-TVS{29')}

RA1-TRG3-06(25)
RAT-R51-TV6(30"}

RA1-TRG3-07(29)
RA1-RE1-TV7{317)
RA1-TRG3-08(31)

RA1-R51-TV8(32')

AA1-TRG4—15(67)
AA1-BA—15(32}

RA1-TRG4-+15(34)
RA1-BA-+15(34)

D Le21in

Voilume VR1 ~ 17 : 3 terminals (V10K8-1-2)
Diode i 181588
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BA Circuit Board & Wiring

PN2-TS-T"
PN2-T5-2'
PN2-T5-3
PN2-TS4
PN2-TS-5
PN2-T5-6"

PN2-TS-7
PN2-TS-8"
PN2-TS-9
PN2-TS-10"
PN2-TS-11"

PN2-TS12'
PN2-TS-13"
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metdo o @ o= @ 1 —— o7
RS 77
o] o s ol me
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BL12x2
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€5-80 (S/#1001 ~)

RAI1-TRGS-E(1}
PA1-SUB-E(1)

R
1@ e PN TS
RA1-T51-A(91) oR
2 (4) — e PN2-TS2
RA1-TE1.B{92) GR
3 (5" PN2-T3-3
RAT-TE1-CI93) e, Vi
! ——— PN2-TS4
RAT-T51.D(24) o W PN2-TS
5{7) - ———————~ PN2TSS
RA1-T51-E(g5) . 2
6 (8" ————— PN2-T$-6
RA1-T51-F(98) P BR
79 ——=——— PN2-TS-7
RA1-TSZ-A(91)
s28(62) 8 (11" —OR  on2Tss
RA1-T52-B(92
) 902y —58  puaTse
RA1-TE2-C(93
oo 10(18) et BN2 TS0
RA1.TB2-D{g4
ooy 1 —3 T
RA1-T52-E(95
12 {157 SB PN2.TS-12
PN1-MBK-M1-VR24-3
131177 N : | YL R
PN1-MBK-M3-VR24-3 12081 OR PN2TE14
PN1-VR24-3
PN3-VR1-1
PN2-VR18-3
B x2
07 (217} ERx RA1-BA-fo11(64)
PN1-MBK-M2-VRS-2 ORxZ RA1-TE3-7(27
s 22) AL
PN1-MBK-M1-VRS-2 ‘o8 @) REx2 A
PN1-MBK-M2-VR7-2 YERZ  RAI-T539(24)
06 (24) ———————— RA1-BA-fo10(56')
PN1-MBK-M1-VR7-2 o1 (25) BR RA1-T51-2(24]
\ PrB-SK-
PNZ-SK-3 NZ-SK-1
TP1 (26")
PNZ-5K-2
RA1-TRG5-—15(32)
RA1-SUB—15(5)
RA1-TRG5-+15(34)
RA1-SUB-+15(34}
Note) 1. Print Board ; LC21083
Transistor
FET1,2 : 25K20
Tr1~29 : 25C458
. Diode : IST565
., @ Mark : Metal Film Resistor {0.1%}
. Volume
VRI1,3 4 : 3321H
VA2 : 3 terminals (V10K3-1-2}
IC.
1Ic1 : TA7T504
Ic2 : CA3140T (RCA)
1IC3~ 10 : NJM4558
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SUB Circuit Board & Wiring

(36) E
RA1-T51-6(28") o 37 ¢
PN2-8W1-M5 = (38) No3
RAT-M11-N1{43) GG (3% Ne1
RAT-M21-N1{43) %BB--—- (40} Noz
RA1-TE3-6(28) 88 41) c2
PN2-SW1-M6 GR {42) MN

- &G 43)E
PNG-EXT-2 : {44) EXL
PNS-EXT-VR1:3 ::: (45) EXO
PNS-EXT-JB {46) EXI
RA1-T51-2(32) RE {47) D1
RA1-M11-PWM(21) :2 (48) P1
RA1-T53-2(32) - {49) D2
RA1-M21-Pwm{d1} vl {80} P2
PN2-SW1-M1 {81) sto
PNZ-SW1-V4 Wi (52) PO
PN2-SW1-M3 Zi (53) NSO
PN2-5W1-M2 on (54) SO
RA1-T51-15{17) (55) RF
RA1-T5121{10) WH (56) RA
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RA1T-M11-RF{60) OR (60) RFO
RA1-M11-RA(65]} WH {81) RAO
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RA — by J g J Tsl
ok~ -D —— 4 VI (22)
100K _ = .
. J X makm 10K TS4 (24)
—— 3 T4
s iK 190K ﬁ ook —— :__’ Ts3 (28)
PFO © — T
d 100K
RAQ r " =llreropr— |;4! -~ TS2 (26)
T @) FET3 M +8.5 (27)
RFO" T S— 5 ] n +a5
10K TV2 (28}
I PS (29)
SUL (30)
suo (31}
RI (32}
RO (33}
+16 (34)
+15 (35)

_BLiz2

YE12x2

GR
OR
YE
RE
B8R
BR
GR
YE
RE
BR
OR
BR
YE
GG
YE
GR

WH
GY
V1
PK12
BE
SB
GG
WHx2
GR
GY12

_emiza

RA1-BA-E{1)
RA1TS1-E{1)

RA1-BA—15(32)
RA1-M11—15(38}

PN2:-SW3-M8
PN2-5W3-M3
RA1-M21-IV(17)
RA1-M21-41(16)
RA1-M21-1{15)
RA1-TH1-1{33}
PN2-8W2-M5
RAT-M11-IV(17)
RA1-M11-1{{16)
RA1-M11-1(15)
RN2-5W2-M3
AA1-TS3-1(33)
RA1-TRGS-5P (40}
PN2-VRB-2
PN3-SWI-T1
PN3-VR1-2

PN3-5W2-M1
PN5-J5-2
PN3-sW2-T1
RA1-KBC2+8.5(5)
PN3-VR2.2
RAZ2-KAS-PS(93)

PNZ-SW1-T

RA1-TRG5-SUB(5)
PN2.VRT11-3

RA1-PRA—HR{48)
EJ3

RA1-BA-+15(34)
RA1-M11-+15(34)

Note) 1. Print Board

2. Transistar
Tré, 10, 14
Te1~85,7,1
Tr8, 12
Tre, 13
FET1,2,3

3¢
iC2,4,810
1I€5,7,9
icn
1C1,3,612,13:

; LC20983 4. " Mark
5. Diode 1~ 22

+ 28A561 6. ZD

1 250828 7. Volume

1 25D234 VR4,58,7~10:
i 25A480 VR1~ 3,6
1 25K30
= 1G00151
: 1G00150
: HA1452

NJM4558

1 2W Metal Oxide Resistor
: 151565
1 IS1715P

2 terminals {V10K4A-5-2)

: 3 terminals (V10K8-1-2)

CS-30 (5/#1001 ~)

VCA IC  (IG0D151)
1. Bl s input voltage for levet control,

Input of the control voltage is pro-
vided for changing the level expotenen
tiatly.

0ds

Fixed

. Input of level control voltage,
Input of the control voltage is pro-
vided for linear change of the level,

Input Ll
wave

/"“%

3. +IN . Input
Input of the level modulated signai
is provided,

INPUT

i =
From LI T

Sooned\

4, —IN ...... Negative feed back.

Normally unused,

~15V input power source.

6. Vee +15V input power source.

7. GND ... Earth

8. QUT ... Qutput

Qutput of the following wave shape

0 ds out

ouUTPUT

5. Vee ..

Quiput .
Wave Shape s produced.
R E For checking, connect the

resistor of 10K~30K ohm
as illustrated,

VCOIL IC (1G00150)

tnput of the control voitage.
The frequency is variable in ageord-
ance with the voltage supplied.

VC1 100K
Vi P
Input of the T o b
voltage 0-10V =
is provided. e VCOol
2. Earth
3. . Capacitor for determination of the
frequency.
4. —15V input power source.
B, +15V input power source.

6. SI0 ....... Qutput of sine wave.

C S Z fs.zbvun

7. SO ....... Ourputr of sawtcath wave
8, ladj ....... Setting for standard electric current.

The standard electric current is set
30 as to be the output 200Hz when
VC1 is 10V and VC2 is zero volt,

~30—



€S-80 (S/#£1001 ~)

T51 Circuit Diagram

an 92) (9 [£2)) 95 138)
A B c 9 E A
[+] [+ ﬁ) o T

7’17y

K0 2’ (3

'{_"*D Gee ) -0 2 (32

K0 3’ (202

ok _wrt [ % | ey 2 :al'l

Cf—f—0¢ {21’71

I ] I

| 0 57 an

5 oo

T .| o

0 &7 a7

51 Lo 6 ¢x8)

K—t—0 7" @&

Sk K K LG 7oRT 7 an

0 88‘ @4

S8k [: £K g7k 42K [ pwx | —o [E35]

/ — R §7 (23

3IK 29k £.3K e ¢ 1z

X

N

[13 12K J

!
il
{

/

E
f il
&

A
&
Sk
b
S el i
X K4
N
3
X
I

¢ : 2/}

EN s VK 3K 130 % 9.2K, 0K L’»"” | o ,

K03 Ut

3ok P ST 75K H_] Y 5 e T o P

i O 1 7

r2 e 4 e)
SEAE N 7 YTV R 3 L= —o

%‘
é

- 5K

ot
\
]
x

3k
x| 1%

y;

YA
]
It

i

itahy
£

|
o}
E
3
B
T

r2K

v
3
¥

rpq__c,/%’ uz'):

Z K 15aK, F 22K 33K L(«"“- 10 1 {3
Ry gy i S
2Ky T 39k 36K, 20K 2% Lo /% 2)
K0’ 7
o rEk 75X 42K Gk, ZZa | ZEK HEC7D G R U]
| o u’ (4

730 IS I 57K, £, B | Tgm i @ 1
- . .ty < ;%’ ;;’)
"'_l>|—l .——-—H—I ;_,_H t 2K ITER 70& 11 o H
AP AR e— ¥ (8
2x Ty 228 ] % T2 ) T T B 1)
"‘"‘"‘H‘J rraea| 17 LN 25 P 1 '_024. o
t t I | ; { I | P72 | |_024 6
bt | K025 (47
A“D% f K iR =z o YR Lo (8
B - -y ———0z¢' (.w)

13 2% (4

_D'J ] i A e ] —o

_— Lol Ll L Ap L. o

—~ 31— KEC-4447-67

Ve



T51 Circuit Board & Wiring
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ZZKK - i
B2K08K) l2 (5:»6'“‘ TR'ET) nxasx):'_ Juzmh !
1z
T . lsl«nsm lzoxtszl&_.a.zx(?smi _(_som
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33K(82K) el Iaxuaogﬂ_ ZDK(BK *MK(SJK)M (x.sm)'( 12
SEOF P 0
_u?_x% ms.lk) . AIRES] "Li'nm«, JsRL "_"__ll"
J (101 J S
-
((;z;:’ _H_lstgom _H_s.sms.em ) e oK
fFIE) *nsm:.x) —_;‘_ LSK(J’ ol mtllg')(f_'
J06,2K) 9
J6.7K] _':_“ laknskg”m -H- *@Ekt
) i
{6.2K) l, wK_.. 7
M Pha T P iy
TR ok € @
—— J s 4 J "
T ——
—— —_ 4
—— - ¥
(-'1’.?6:::, % 2 ) . :B:K: o
- o =
oK) |
“ToK

A ]

RAT-BA16(9) 198) F
RA1-BA45(8) GR {95) E
RAT-BAI4T) Y& 94D
RAT-BA-3(6) OR e
RA1-BA-2(5) RE e
RA1-BAH1{4) &R 1) A

KEP-NA03573-6Y

E {2)

26 {4)
25 {5)
24 (8)
23(7)

22 (9)
21{(10)
20{11)
19 (12)
18 (13}

17 {15)
16 {16)
15{17)
14 (18]
13 {19)

12 (21)
11(22)
10 {(23)
9 {24)
8 (25)

7(27)
& (28)
5 (29)
4 {30)
3{31)
2(32)
1(33)

—BUI22  marsusEd)
RA1YS3-E(1)

REx2

AR
. BRx2 RA1-TRG2-/?EE)| (33)

el
§8x2 RA1-TRG1-1B1(33)
RA1-T52-23{7)

GG

RA1-T52-22(9)

WHX2 ___ pA1.SUB-RA(S6E)
RA1-752.21(10)

GY RA1-T5220(11)
Vi RAT-T52-19{12)
BE RA1-T52-18{13)
OB o Rat1TE2A7(15)
YE

RA1-T52-16(16)

—ORx2  RA1-SUB-RF(5S)
RA1-T52-15{17)

RE RA1-152-14(18)
BR RA1-T52-13(18)
PK

RA1T5212(21)
——858  RA1-Ts2-11(22)

G6 RA1-T52-10(23)
YEX2 _ RA1-BAf0Bi24)
o~ RA1-T52-8(24)

RA1-TE2-8(25)

— ORx2  RA1.BA-0B(22")

—BExZ __ RA1SUBLI(37)
RA1-T52-6(28)

GR RA1-TE2:5(29)

YE RA1-T52-4(30)

08 RAt1-T523(31)
REx2

s
BRx2 _ RA1SUB-VCI(12)
RA1-T521{33)

Note} 1.

26' (3 RE PN1-VRZ4-2
25 (4) BR PN1-VR232
24 (5) P PN1.VR222
23 (69 58 PN1-VR21-2
27 18" &6 PN1-VR20-2
21191 W pn1vRis2
20' (107) GY PNTVRIE2
21" (119 vi PN1-VR17-2
20 12} BE PN1-VR16-2
17 (14) GR PN1-VRI5-2
16" (15) YE PN1-VR14-2
15 (16°) OR PNT-VR13-2
14 (179 RE PN1-VR122
12 (18) 8R PN1-VR11-2
12 (207 R PN1-VRT0-2
11" (211 58 PN1-VRE-2
100 (22°) GG PN1-VRE:2
o (237 Lila PN1-BA-f02(63")
g (247 GY PN1-VRE-2
7 (26 vi RA1-BA-T01(61)
& (27) gE PN1-VR4-2-
5 (287) GR PN1-SW2-T
& (291 YE PNTSW1-T
3 (30 OR PN1-VR3:2
7 (319 RE PN1-VR2-2
v (32) =l PN1-VR1-2
Print Board ; LC22612
2. Diode : 11555

Cs-80 (/#1001 ~)
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T62 Circuit Diagram
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T52 Cireuit Board & Wiring
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( 8.2K - T J
It ll%l:( 1 —m— ( I.j M —— ) _T5K 4
LB L) [ ) —n— 4
A= ) (ee— ) (—— ) { e y
=) (= ) () (——) 2
(—pt—1 (—L ;
I L W o o o <
(@6) F
Ra1-BA-11(15) — 28 {95) €
RA1-BA-110114) RE {84) D
RA1-BA-9113) OR o3 ¢
RA1.BA-IB(12) RE @2) 8
RA1-BA7(10) 58 @A
KEP-NA03572-68

E |E(1)

E

E @2

26 {4
25 (5)
24 (6)
23(7)

22 {9)

21 {10}
20 (11}
19 (12)
18 (13)

17 (1B)
16 (16)
15(17)
14 (18}
13 (19)

12 21
11(22)
10 (23)
9 (24)
8 (25)

727
§(28)
S (29}
4 (30)
3 {31}
2 {32)
1{33)

BL12x2  RA9.TS1-E(1)
RA1-M11-E{1)
T BT s
BRx2 RA1-T51 25 5)
PN1-MBK-M3-VR23
L e ﬁgkzmz(s V22
SBx2 RAT-T51:23(7)
PN1-MBK-M3-VR21
RAT- '
WHx2 RAJ-T51- 21510
o] PN?-MBK-M 194
E/A\}.;\rn?{zo((ﬂ)
2 R
BEx2 RA1-T51-18(13)
RA1-M11-AAlE7)
A,
— N
ORX2 R At.TE1.16(17)
T PN1-MBK-M3VR13-4
A
BAXZ RA1-T51-13(19)
RA1-M11-AF(52)
i
SBx2 RA1-T51-11(22)
RA1-M11-1L(588)
GGx2 RA1-T51-10(23]
1-R51-GL(15")
YEx2 RA1-RS1-FL(35)
A1TS19(2d)
GYx2 RA1-TS1-8(25
RA1-R51- QH(57)
omr— BT
e
A
YRR Rl e I08)
e RATI ARk
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o PN1-MBK-M3-VR2

N1-MBK-M3 VR1

Note) 1. Print Board

2. Diode
3.4
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T53 Circuit Diagram
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T53 Circuit Board & Wiring

RA1-BA-116{42)
RA1-BA-115{(41)
RA1-BA-14(40)
RA1-BA-I13(39)
RA1-BA-112(38)
RA1-8A-111(37)

KEP-NA03575-6Z

BE
GR
YE
OR
RE
BER

:

P

ﬁ(s.z & uzki'i.sﬁ

(96) F
(95} E
{94} D
(o3 cC
{92} B
{911 A

Fritarey dyRCRy 1+
y -=' 3

E{1)
E (2}

26 (4)
25 (B}
24 (6)
23(7)

22 (9)

21 (10)
20 (11)
12012)
18013

17 (15}
16 (16)
1B7)
14 (18)
13 (19)

12 (21
11(22)
10 (23)
9 (24}
8 (25)

72D
6(28)
5(29)
4 (30}
3{31)
2 {32}
1 {33}

BL12X2  parmisE()
RAT-TS4-E(1)
e AR
BRx2 RA1-TRGZ-ARII(GE)
RA1-TH-
PKx2 RA1-TRGA-LI}4)
RA1-T54.2
§8x2 RA1-TRG1-BI1{66)
RA1-TB4-23(7)
S8 RA1.T5422(9)
WH2 RA1-SUB-RA’(58)
p RA1-T5421(10)
RAT-T54-20(11)
Vi RAT-TE4-19(12)
BE RA1-T54-18(13)
GR RA1-TB4-17(16)
YE RA1-T5416(16)
ORx2 BAT-SUBRE!(57)
— RA1-T54-15(17)
RA1-T54-14(18)
ER RA1.T5413(19)
PR RA1-T64-12(21)
s8
RA1-T5411(22)
R‘:Gz RA1-TE4-10(23)
X RA1-BA-f08(23)
= RA1-T54-0(24)
RA1-T54-8(25)
et/ 5
BEXZ ___ RA1SUBLCH(AN
- RA1-T54-6(28)
RA1-T545(29)
YE RA1-T54-4(30)
O BAT-T54-3(31)
e Al SRR
BRx2 RA1SUB-VC2(18)
RA17754-1(33)
Note) 1. Print Board
2. Diode

26" (3)
25" (49
24 (5"
22 (&)

22' (g
21 {9}
20° {107)
19 (117)
18’ (127)

17" (147)
16' (16°)
15' {167}
14117
13 {187}

12 (207}
117 {217
107 (22')
9 (23)
8" (24)

7 (26")
6" {27}
8 {28")
4’ (29"
3 {30%)
2" {31
1° (327

P LCZ22612
1 I81555

RE
BR
PK
sB

GG
WH
GY
Vi

BE

GR
YE
OR
RE
BR

PK
5B
GG
ER
GY

OR
BE
GR
YE
OR
AE
BR

PN1-VR24'-2
PN1-VR23'-2
PN1-VR22-2
PN1-VR21%-2

PN1-VR20'-2
PN1-VR19'2
PN1-VR18'2
PN1-VR17'-2
PN1-VR16"-2

PN1-VR158-2
PN1-VR14'-2
PN1-VR13-2
PN1-VR12-2
PN1-VR11"-2

PN1-VR10'-2
PN1-VR'-2
PN1-VR&'-2
RA1-BA-T04(627)
PN1-VRE'-2

RA1-BA-fO3(60")
PN1-VR4'-2
PN1-8W2'-T
PN1-5W1"-T
PN1-VR3'-2
PN1-VR2'-2
PN1-VR1'-2
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T54 Circuit Diagram
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T84 Circuit Board & Wiring
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4 3 e ) { —— ) ( 3 !

) (=

RA1-BA-1111{48)
RA1-BA-110(47)
RA1-BA-19{46}
RA1-BA-118(45}
RA1-BA-117(44)

KEP-NA03576-68

@D o |< |©
o m (D |m |m

(—»—) —»i—

(96) F
(95) E
(94} D
|3 ¢
92) B
{91) A

E IE(1)

E

25
25
24
23

[SIE L B T B R

E {2)

26 (4)
25 (6)
24 (6)
23 (7)

221(9)

21 (10)
20(11)
1912}
18 (13}

17 {15)
16 {16)
15{(17)
14 (18)
1319}

12 (21)
11 (22)
10 (23)
g (24)
8 (25}

727
6 (28)
5 (29)
4 (30)
3131)
2{32)
1{33)

BL12x2

REx2
BRx2
PKx2
§8x2

GGx2
WH x2
GYx2
Vix2
BEx2

GR=2
YEx2
ORx2
REx2
BRx2

PKx2
88x2
GGx2
REx2
GYx2

BRx2
BEx2
GRx2
YEx2
ORx2
REX2
BRx2

Note} 1. Print Board :LC22621
2. Diode 1151588
34 : 410

RA1-T53- E(‘l)
RA1-M21-E{1}

RA1-T53- 26(4)
PN1

PN1-MBK-M4-VR21"

RA1.T53-22(5)
RA1-R52-LV{23")
RA1-T53-21{10)
PN1T-M

RA1-M21-AA(67)

RA1-T53-17{15}
RA1-_II\{I21 -LP2(24)

RA1-T53-13{19)
RA1-M21-AF(62)

RA1-T&3-12(21)
§A1-M21-AL(59)

RA1 T53-8(25]
RA1-R52-QH{57)

RA1-R52-FH(56)

PN1-MBK-M4-VR1®
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R51:52 Circuit Board & Wiring

RAT-M28-F1{6T)
RAT-MIY-F2I5E)
RA1TRG1-626(62)
RATTRG2B26(62)
RAT-ASI-TFG(40]

RA1-RE1-KCEI42)
RA1-TRG1-B26(56)
RA1-TRG2-B26(B6)
RAI-REI-TFG{4B]

RAI-RBI-REH(47)
RA1-TRG1-827168)
RA1-TRG2-B27159)
RA1-RE1-TF7(50)

AAT-TRGT-828162) Bx :A"::::f(::z)
FAT-AE1TFE(EY) cid A1 TRE28
: RAT-RET-KCB(5] sa n 1754-7117)

RAI-TEA0(24) sy
PNAVRI02 £R; BT e
RA-AB1-S0B(56) = palTedcs
RALTRGHLIIE —— —— JTMECS T
RAT-RS1HKB1(5H) G AATTAGHLI2(10)
RAT-TRGE-L22148) R FATRETKE2(60)
RAI-TRGA-L23113) VE RAT-TRGE-LZIET}
RAL-RS1HESEN]

K RA1TRGA-L2617)
RA1TRGE-L24IGE)

or RAL-RS1-B4(63)
RAYTRGA-LIB21)

BE RAT-TRGH-L28(58)
FALREI-KBEISY) RE RAT-TRGL26(26]
RATTRGE-LIB(62) A B KBEE)

R
RATTHGHZIZY) —D

o RATTRGE-L27(65]
RAT-RE1-KBY(67)

ve RA1TRGALZBI3N]

RAT-TRGE2B(63}
AAT-ASI-KBE(69)

KEP-NA03573-6Y, KEP-NA03574-6Y

GG
&Y

&Y

1

RAT-THG1-B18(32]
ﬁA‘! TRGZIvFB[Bﬂ)

AAT-RS2TFB(EY
nM -kBCtanE])

oK
GYx2

FABZ-KCH(54") vE
nm-’mwizal
RAT-REZSUBISE) &8
RAITRG1-L1139) SEsz
RAT-KBC201(8) il
RAI-AB2-KE1(58") 33
AAITRGZL12I43
RAT-TRGT-L13{46)
RAI-RECICIlEE) YE
RAT-REZKE3(61) o
RAL-TRG2:,14(6%)
RAI-TRG1-LTS(54) o8
AAI-KBC205t7) —
RAT-HSZ.KE5(64') e
RAT-TRGZ.L16{68)
RATTRGLLIEY)
RA1-KBC207(82)
RAT-RBZ.KB7(67)
RAT-TRG2-L1B(B4) YE
Note) 1, Print Board
2. Mark
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) 83} TFa

e (B4°} KCB

RALMIB.FB1) {361 P8
RATLM1BF2(BB) Ye 371 FLE
RATTRG1.B1822} HH 1381 195
RAT-TRG2-815t22 —G‘I;ll {38) ABS
BAT-TRGLES{54) X
RAT-REZ-TFB(40) {40 TFe
BALKBCTOBED

ABZ-KCE42) 42 ke
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AA1TRGLFS(E)

RAT TS Treu fag) T8
BA1-KBC108(68)
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g Ve — D oo
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[{ R
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@ gy PATTREZLITEN p 187 TA?
RALTRGT-L1B(B4) —————— (68 TIA
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RE __ parmisazisn) ) an RAI-MZE-0RAET) SR G a8)
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RATTRGZEN) oy RA-TRGIFI(40) RALAE1TF (15)
T Sra— RAIRB2TEINE) of
K1 (20 RA1 KAC1-01 B:n BEX2 e RA1-RE1-KET(2DY)
RATABIKG1120) PN2VR9Z R
RATRB2VIIZT . [ : ————— RaT-REIVIEN RAT-M21-vis)
A V1 (211 RAT1-M11-V(38) RE on
RATMIZVES) g ooy OR  oaimiavice v ATMIZVIe) AATMZIVIIE)
RATMIEVEE o GR RATMIEVEE = AAT-M24-v(36) GR RALMZEN(IE)
BE £ Vi
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M Circuit Diagram

vin ™ u i cre Bx ar

o an as Uy [ an s an
T TranspnsitionT Gate . H
] . ) 0K "
: TR i
83 rm & 3 mrz 3 wem
@ @ ® 7
o | ® ae | @ o | oX Wl 13
g'm‘§§m,‘§§ ¥S T 3 l
H B & . g H - €580 560,50
3 H E 5 Rl [ ® 10k | B 20k
1 VCF (High pass) | o 2 e Rz | @ 20K | (® 40K
:5)_ r3 | @ 40k | @B 8ok
W (3810 4 —
o sz 0@ Le R4 | (® 8ok 160K
e 0
« - “"ﬂ% " VCA ,agi o fam eea RS 100 180
= 00K o
R Pme2annA T . Iy VR4 | 8500 B1K
" o- o VT e v e G Buffer VRS | 81K B 2K
12 a1 4 L) 1 a2 3 4 ° a T B
; —— — — VRE | 82K B-5K
=L |ae[¥es 2 B T m | g
%, & 4 ‘\g’ ﬁﬁ".mu ;33"5_1 “ ,‘i" > i VCA @3 0
£ ¥ T (for SUB-OSC) ,
L2
Note}
1. Tri~Trb,Tr3: 28C458
-re 4 Tr8, Tr7 . 28A5B1
100K FET1~7 © 25K30
A @ 2.0 ;151555
ax <re 3. VR1 : 3321H type
(aa) TRZ VR3 : 3006 type
Other VR : V10K8-1-2 (3 terminals)
D.01 : V10K4A-5-2 (2 terminals)
. 4. @Mark : Metal Film Resistor (2%)
@Mark H " (0.1%)
5. K Mark : Ceramic Capacitor {1000P)
7 6. IC
+18 IC views show the pin disposition
o looked from upper. (Opposite to Pattern)
32 7.1C
1IC1~6:  1G001§1 (VCA)
IC7 : TA7504M
s w8 : Icooiss (VEOWD
Ice : IGO0158
1€10,11: 1600156
tag) (AT) (40) (41) IC12 : IG0°1 52
o L IC13 @ 1GO0T59
,-L Constant value of R6, R7 in 110,11 according to rank
& $
6 sdddd (87)(86}{B61(64! €s80 €s50,60
‘::’ (62)(81) (80} (59} (581 A4 DA RA S A 2.7K 2.7K
AF DF RF ALIL B 2.9K 22K R6
c 1.8K 1.8K
A 3.3K 3.0K
8 27K 2.4K R7
[ 2.2K 2.0K

- 41 - KEC-4223-65

-~

/j\_‘



vco I iC (1GQ0153)

This IC is used for voltage controtled oscillator.

- Many defferent frequencies are produced by the vol-
tage supplied.
1. FT ... Resistor for determination of the feet.

The electric current is provided to
the pin from transposition changing
circuit sa that the octave can be
determined.

2. KV ... Input of the key voltage
The input of the voltage is provided
to the pin in corporation with the
keys held down,

High voitage ..... High frequency

Low voltage Low frequency

input Voltage |Output Freguency
0,250V 130.8Hz (C2)
0.500v 261.6Hz (C3)
1.000v 523.2Hz (C4}
2.000V 1046.0Hz (C5)
4.000v 2093.0Hz (C6)

Transpasition “‘normal’”

3'}0FF-SET w..  Zero adjustment of input

4. buffer circuit

5. Vee ... —15V input power source.

6. Com ... Phase compensation for input buffer
amplifier.
Normally, the output (KV + 1V} is
supplied to the pin.

7. OUT ... Output

M 3.5Vp-p As to the f
.5Vp- s to the frequency,
— refer to the Pin No.2
(K},

8. GND ..... Earth

9. Vref ... Input of the standard valtage.

10, CT .. Cireuit for time constant.

The following wave shape is produced.

TRJL

11. RT ....... Circuit for time constant.

RT |-=-~-
'
!
I
4]
Determines the discharging voltage

level.

12 T input for the comparator,
Input of the wave shape {[NN) is
provided. from the pin no. 14 {TQ},

13. Iref -+ Input of the standard electronic current
o 14. TO ... Output from time canstant circuit.
N\I The following wave shape is
produced,
15. VIB ...... Input for vibrato control wave.

Input of the control wave is provided
by VCO fever of SUB-OSC,
16. Vee ... +15V input power source.

WsC IC (1G00158)

+15V input power source
Qutput af the sine wave

3V]
PP
—

3. TO ... Output of triangular wave.

VAVANE
-2V PP
—

4. 5L ... input of slice level.
Input of the DC voltage is provided
to the pin for determination of the
inverting leve! which makes triangular
wave from sawtooth wave,
Triangular wave

Slice level
v w1
h \ s
' N N
Sawiooth wave
5. 80 ...t Output of the inverter wave
Output of inverted sawtooth wave is

produced,
/ Sawtooth wave

(S S

.
~

Inverted sawtooth wave

6. 2TQ ......Output of double triangle wave
Double ftriangle wave is produced
from triangle wave.

7. PO ... Qutput of pulse wave.

8. Vee ... —15V input power source.
[T I Input of pulse wave
Input of sawtooth wave is provided.

[gEpEp

10. PWO ...... Qutput of OP amplifier.
M. PWI ... Input of OF amplifier,

P-"'J\.\J\.\ Input of the voltage is pro-

[—LJ—LEJ—"I_ vided for determination of

. the sensitivity of PWM lever

r“U—‘”—U’sc that the pulse width is
changed.

12. 2Tl ... Input of triangular wave for produc-
ing double triangular wave shape.

Input of triangular wave

/\/\/ (TO)is provided for making

double triangular  wave
shape.

13, 3l e, Input of the pulse for praducing in-
verted sawtooth wave.
Input of the sawtooth wave

[\I\I\ is provided from VCO I
for producing inverted saw-
tooth wave shape,

14, Tl .aeee. Input of the wave is provided for
producing triangular wave shape.

NN
NN N

15. STl ....... Input of the wave for producing sine
wave.

/ 1nput of the trianguiar wave
. 7 {TO} is provided for pro-
4 ducing sine wave,

16. GND ...... Earth

VCF IC (1G00156)

1. Al e . Signal Input
tnput signals from VCO and WSCare
provided to this pin.

2. KV s Key voltage input

In arder to change the tone color
according to the tone range of key-
board, the degignated voltage of the
kay will supplied to the pin. {0,25-
4.0v)

3 fC o Adjustment of the cut off frequency.
Set the control currency of the cut
off frequeney.

. input of the cut off voltage.

Input voltage of cut off frequency is
supplied to this pin so that the tone
color ¢an be changed, The center
point of the cut off frequency ¢an be
also set.

When the VK is 0.28V and Vf is
5V, the cut off frequency is set to
just 1KHz

5. Vco +15V input power source

6. Qo0 Q adjustment.
The Q control current sets the Q
equal to 5, when VQ is O voit.

7. VA e input of the voltage for Q control.

Q is variable according to the controi
volitage supplied.
When the control voltage is
OV {Max.), Q=5
When the control voltage is
10V (Min.), Q=0.5
8. GND ... Earth
9. FB .. Q feed back
This is the feed back output pin for
the Q control by which the Q is
determined.
-eeee LOW-pass output
-6dB/1v
The output of lower fre-
quencies are produced.

. C pin for determination of the ¢ut
off frequency,
12, Vee ..., —15V power source.
13. BP ....... Band-pass output,

+12dB/1V

The guiput of intermediate
% frequences are produced.

14. C1........ C pin for determination of the cut
off frequency.
15. HP ....... Hi-pass output
+GdB/1V
The output of higher fre-
guencies are produced,
16. IN e Input of feed back

The input signal for determination of
cut off frequency.

VCF-EG IC (1G00152)

This IC generates envelope wave shape which is
supplied to VCF and control the tone ¢olor,

Not connected
Input of buffer amplifier.
Output of buffer amprifier.

The buffer amplifier is built in for
the purpose of matching inpedance.

Al
Qutput wave

shape

4, GND ... Earth

5. Veo ... +15V input power source.
6.

7

Gi AT starting data
Key ON.OFF data

...... —18V input power source.

. AT ..... Input of buffer voitage for determi-
nation of the attack time.

Input of the voltage between zero V
and 10V is provided and the attack
time is controlled from 1 m$ until
15,

e AT

© ®
<
1)
®

10. 10T ... Input of buffer voitage for determi-
nation of the decay time.
Input of the voltage between zerp
V and 10V is provided and the first
decay time is controlled from 10m$
until 10 5
107

CS-BO (8/#1007 ~)

11. 2D7 ... Input of buffer voitage for determi-
nation of the relesse time.
(nput of the woltage between zero
V to 10V is provided and the time
from KEY-ON until release is con-
trolled from 10m second until 10

second.
KEY.OFF
0
2D7T
(R}
12. TC ... Output of the time control.

Qutput of DC voltage is produced
so that the gach time of attack, 1DT
and 20T are cor\trolled

)

I f '
! Vi i y
Time l 4 \

controf i i
valtage

The higher the voltage, the shorter the time and
the lower the voitage the longer the time.

13. LC . Output of level cantrol.
Output of DC voltage
in produced so that
the AL and SL. is

/ SLI !

level -
controt
voltage

—5v

S —

-5V
The higher the voltage, the higher the leve! and
the lower the voltage the lower the level.

14. AL........ Input of butter voitage for determi-

nation of gttack level.

Input of the voitage between {0V~
10V is provided and the attack level

is controfled from OV until 45V,

*5

[}

f

15. St .. Input of buffer voitage for determi-

natien of the sustain level,

Narmally fixed to zero{0) volt.

+5V
ov
SL
—=5v
16, 1L .eceenen Input of buffer voltage for determi-

nation of the initial level.

Input of the voltage between zero OV
and ten 10V is provided and the initial
level is controlied from: xero to minus

S volt.

18

"j°>

-42 —



€S$-80 (5741001 ™)

Pitch Adjustment

*Before carring out pitch adjustment, be sure 10 stabilize electrical circuits of your synthesizer more than 10 minutes after power switch
is turned an.

1. Adjust the following variabie resistors, when tuning knob on the panel is in the canter pasition, so that the voltage of TU terminal
is +4V * 0.1% between the terminals TU (67) and E on KAS circuit board,
Circuit Board VR Na.
£5-80 SUB VR11 B-20082
CS-60 suB VR14 B-100K$2
CS-80 BA VR3 B-100K 2

*Make sure, all the levers on the panel are in ""OFF'* position.

2. Short circuit terminals EK (19) and E {1){2) on M ¢ircuit board when tone selector is set to “FLUTE" and transposition lever is
in QCT-UP (2‘ on CS80) {+15V, terminal VIil on M circuit board) position, Then, adjust VR1 (B-10K) on M circuit board so that
the voltage of terminal Cp (5) is within OV £120pV.

3. With checking the output frequency from the 9th pin of IC9 (WSC) on M circuit board, adjust the V&2 (B-5K) to have the certain
highest note,

€S-50, 60 C7 10 be 4186 Hz £'1 cent when C5 key is depressed.
Cs-80 . CB tobe 8372 Hz % 1 cent when C6 key is depressed.

In the same manner, set the lowest note by adjusting the VA2 (B-500) as fallows.

C5-50 C3 to be 261.6Hz £ 1 cent when C2 key is depressed.

CS60 C2 to be 130,BHz £ 1 ¢ent when C1 key is depressed.

C$-80 C3 to be 261.6Hz £ 1 cent when C1 key is depressed.
Note:

{1} You can easily find out which M circuit board is corresponding ta the key depressed by hearing the subtie change of the
tone with hum modulation when you are adjusting VR2 on A M circuit board.
{2) The order the possible sounds when keys are deprassed in turn is:
D> D>Q>@*@>@+Q D
When keys are depressed at a time:
Ol RO RO ORICRIORIORIO)]
Therefora, when you adjust the M8 circuit board, depress the 8th key while 7th key is holding down, then release the 7th
key. In this way, you can ke out the sound of Sth key depressed,

4, Adjust the following variable resisters, when transposition lever is in “NORMAL" (4" on CS-80) position {+15V at terminal
IV} as below.
©S$.50, 60 ... VA4 (B-1K); C6 to be 2093Hz % 1 cant when C6 key is depressed.
€580 VR4 (B-500): C7 to be 4186Hz £ 1 cent when C6 key is depressed.
5. Adjust the following variable resistors, when transposition lever is in 1 OCT-DOWN"" {8’ " on CS-80} position {+15V at terminal
11) as belaw.
CS-50, 60 .. VR5 (B-2K); C5 to be 1046Hz % 1 cent when C6 key is depressed.
¢s80 VAS (B-1K): C6 to be 2093H2 * 1 cent when CB key is depressed,
6. Likewise, adjust the fi i when 0 v lever is in “2 OCT-DOWN' (16" ** on CS-BQ) position (+15V at terminal 1)
as below.
CS-60, 60 .. VRE (B:5K); C4 1o be §23.2Hz £ 1 cent when C6 key is deprassed.
€S-80 - VARG (B-2K); C5 to be 1046.4Hz + 1 cent when C8 key is depressed.
7. Finally, adjust the generating circuit for tuning standard voltage, when A3 key is depressed, so that the output is 443 Hz.
Circuit Board VR. No.
Cs-50 suB VR11 B-200
£s60 sUB VR14 B-100 §2
Cs-80 BA VR3 B-100K 2

—43

Meircuic Board
C5—50 SUB Board  CS—£0 SUB Board

PITCH
——ADIUSTMENT-— [I) [II
W = b

= o= =i
™ vns. VA TRn SR
®

E|
<]
e

YR3

Tu1jo EH]
VR18 VRZD  VRI? TVZ[O b

VRié
=

CS —~80BA Board

N

x
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M11-12 Circuit Board & Wiring

M12 Mm11 M11 m12
o BL12x2 BL12x2
RA1.R51.V2 (22) %— 138) v RA1-R51-V1 {21) %—— 36} v E r— Eﬁmﬁzz% l(11)) E (1) o Eﬁ%:Ml%:E H
RAZSHK2 (42) _WHx2 | RAZSH-K1 (38) ——imtifn (479K E (2
RATM22K(37) —e— DK RATMZIK B7)  ——=y5m— E ()
— E RAISUB—15{5) — YE12x2 ..
Eﬁ‘mémlé‘éﬁi —YER— e 18 RATI=1E B3b — e
DL E30— (39) —15 RAZ-KAS—15 {89} ---I;FE‘-ES—-——- (39) —18
14 ORx2 RA1-TE2-3 (31) ~___ ORx2
S e, | Rl g
BATMILEW §)) === anram RAT-M1ZPWM {41) —————— (41) PWM % ]
RAT-M11NI (43) #(42% RA1SUB-NO1 (39) o _— E
RATMISNI (83 . a3 NI A e i 2
RA1-M11-G2 (44) _—GRAx2™ (44) G2 RA1-T52-5 (29) X (44) G2 f
RAINI3G (dd) m— RAIMI2G2 (44 — 5 — s
BAIMITGT W5l Y2 o RAITE24 (30) —TEX2 0 o =3
RA1-M13.G1 (45} = RA1-M12-G1 (45) ~ (]
RA1-M12-CP7 {53) ———— (46) CP2 RA1-M11-CP7 (83) ———— {486) CP2 2]
3
W
my
| 2= =N
Ll 14
T e A L : BRx2 BRx2
o v s = q@w ETSIRIEI00 1o —— iy s g RALE G
o RA1-R51-FH2 (76) ————— {51} F1 RAT-RSIFHT (74) — Y (g1) ;1 e :’,ﬁf‘—-ﬁﬁ\:‘g‘f’“ﬁ ; © |mue  ——_—— FalsuEh 18 nie T RAIMISI U8
' RAT-ASLQHZ (1) — (s a1 RA1-RE1-QH1 (6) eY (52) @1 i s I‘EJ: EL) A RIS 3 Y a1
- g 00004 ] Fu -M12- BExZ M1
RATMI2.CP2 (46) — = (53) CP7 RA1-M11.CP2 (46) BE (53) ¢P7 e SR : ‘ Viik1a) +‘52 RAT-M12:VIII (18) vy (1gy —————— RALMILVIN (18]
¥4 oosga0DD : ek e T BAZKASEK (70) ek (1g) e RAMMITER 1)
RAL-RSI-FLZ (77) + (55) F2 AA1RSLELY (75) —— (55 F2 |
RA1-M12CP8 (29) —————— (5§) CP8 RA1-M11-CP3 {(29) —'—'-"y-lm--—--“ (56) CPB cP1 CP1 (21)
» RA1-R51-QL2 (6% —%— (57) Q2 RA1-RB1-QLT (57) +G2 (s7) Qz TP1 TP1 (22)
%, X,
RAIM11IL (58) ————— RA1-TB2-11 {22) 58) IL
RATMIZIL (68) PRz oot AT Yoz 51 Plxa :59: AL —SR*2__ ga1TE2.17 (15) —ORx2  parmiiLpz 24)
M11- (59 AL RAIMIZ-AL (59) (R 0-2 R — N (-2 v p— AL
A
RA1-M13-AL (59) LT (59} O[:T7] RA1-M12-L.P2 {24) RAT-M13-LP2 (24)
IR T one | RALERREY —— o '
RATM11-DF (61) bt i__.,., (1) DF RA1-T52-14 (18} 51) OF
BA1-M13-DF (61 BRx2 RA1-M12-DF (61) YEx2 YEx2
BAILMI1-AF (82) m—eeme— (o AF RA1-T52-13 {19} (62) AF Lp1(27) —————— RAT.T52.16 {16) LP1 (27) ———————RAI-MII-LP1(27)
gﬁ mg_él\_; ((35(2”’ T ] Eﬁ:ll-%g-ér: 5212)) e RAT-M12.LP1 (27} | — RAI-M13-LP1 (27)
A — ___——(&3}TR gty (63) TR CP4 (28) CP4 (28)
RA1M22-TR (63) RAT-M21-TR (63
RAIMTISL (6d) —SV*2 (o0 RAI V2220 (111 (5a) 5L cpa (29) vi vt
RATMISSL o) RalTezza 1)l . RAT-M11-CF8 (56} €P3 (29) RA-M12-CP8 (S6)
RATM11-8A (65) ———WHEE (o0 0 AATSUB-RAQ {61) (€8) RA
i R REl on .
BalMilDA 6o ——eioa Balmeta i - (66) DA Le 31) RAT-R51-LC1 (99) te @) ——BE gARETLCZ (92)
RAIMI1-aA {87) —BEX2 AAT-TE2:18 (13) ——Rioa
RAIMISAA lg)) ————(naa RATMIZAA (B = 7 aa crs PSR o
68 TP2 P2 o@y . WH oo M12.0 (33) YT R L S
5 (34) BR12x2  gaqSUB-+I5 (34 __BR12x2 EQLMH-'HB (34
' n8t RAT-M12-+15 (34 | #1538 T RA1-MI13+15 (34
+15 (35) I +15 (35)
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RA1-RE1VE (22) OR (361 v
RA2-SH-K3 {46} WHx2
RA1-M23-K (37) BNK
RAT-M12—15 (39) YE12x2
RA1-M13-—15 {38} {38) —15
ORx2 t29) 15
RA1-M12-PW (40} l
AT M
RATM14PWM (41) (@11 Pwm
oz (42 E°
RATMI2-N| (43) ﬁ%&;: (43) Nt
RA1-M14-N| (43) GR%Z
RAT-M12-G2 (44) L 144) G2
RAT-M14.G2 (44) e
RA1-MI12-G1 (45) 145) G1
RAT-M14-G1 {45) -
RA1-M13.CP7 (53) B {46 cP2
RA1-R51.FH3 (78) WH (51} F1
RAT-R51-QH3 (12) GG (s2) Q1
RAT-M13.CP2 (46) BE (53) cP7
RA1-R51-FL3 (79) S8 (551 F2
RA1-M13-CP3 {28) Vi (56) CP8
RA1-R51-QL3 (117 PK {57) Q2
SBx2Z
RATMIZL (58)
RATMIZIL (38) T
RA1MI2-AL (59 (59) AL
RAT-MI14-AL {59 ORRE
RA1MI12-RF (60 (60} RF
RATM14RF (B0 =
RAIMIZDF (61) —DEXf o0y o
RAT-M14-DF {61 BR
RAT-M12-AF (62 3 (62) AF
RA1-MA4-AF (67 R
RA1-TWS-T3 I32) L (63) TR
RA1M23-TR {63) G2
RATMIZSL (64 x 164 SL
by Wh
RAT-MI2-RA (65 165) RA
RAT-M14RA (65 ViaE
RAT-M12-DA {66 (66} DA
RAIMIZAA (89 BEx2
RAIMIZAA (87 (67) AA
{68) TP2

M13

E (1)
E (2}

CPE (5)

1{15)

11 {16)
v {17}
VI (18}
EK {19}

CP1 (21)
TPT (22)

LP2 {24)

LP1 {27)
CP4 (28)
CP3 (28)

LC (31}
CP5 (32)
0 {33)

+15 (34)
+1§ (35)

BL12x2

RATMIZ()
RALM141
i
REx2 RAT-M12-11 (16)
AT M40 (16)
YEx2 RA1-M124V :17;
RA1-M141V {17
BEx2 RA1-M12-VI1I (18)
- RA1-M14-VIII (18)
BLx RAT-MI2EK (19)
RA1-M1ZEK (18}
GRX2  ma1M12-LP2 (24)
RATM1ALP3 (24)
Y RAI-M12-LP1 (27)
RATM14LP1 (37)
i RA-M13-CP8 (56)
OR RA1-RE1-LC3 (97)
WHX2 . RALM12.0 (38)
BRTTG—— RAIM14.0 (33)

RA1-M14-+15 (34;

€S-80 (5/#1001 ~)
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M13-14 Gircuit Board & Wiring

RA1-R51-V4 (23)

RA2SH-K4 (50)
RA1.M24-K (37)

RA1M13—15 (38)
(38)

RA1-M15—15

RA1-M13-PW (40;
BA1-M15PW (40

RAT-M13-PWM (41
RAT-M15PWM {41

RAT-M13-N{ (43)
RA1-M15-NI {43)
RAT-M13-G2 (44)
RA1-M15-G2 (44)
RAT-M13-G1 (48)
RA1M15-G1 (45)

RA1-M14-CP7 (53)

RA1-R51-FH4 {80
RA1-R61-QH4 (17)
RA1-M14-CP2 {46)

RA1-R51-FL4 (80)
RA1-M14-CP3 (20)
RA1-R51-0L4 (16)

RA1-M13-L, {58;
§Q1-M15~IL 58

RA1-TWS.T4 {29
TR1M24-TR (63

RAI-M13-5L {64)
ATMI15SL

_YE {38) v
WH=x2
BN K
YE12x2
(38) ~15
(39) =15
QRx2
{40} PW
YEx2
{41) PWM
ccx 42 E
143) Nt
x 44) 62
YEx2
1451 G1
BE {46) cP2
K. {51} F1
SB 52121
BE 153) CP7
P 55) F2
Vi {56) CP8
ER (57) a2
Bx2
{581 1L
Picx2
(59) AL
OR
{60) RF
REx2Z
{61) DF
BRx2
(62) AF
YEx2
(63) TR
GYx
(64} SL
WH
{65} RA
Vixz
(65} bA
BEx2
{671 AA
{68) TPZ

EP

Mi14

+15P

v
e VR
Bl 22 PN1-VR24-3
~—BrT7— PN2VR23B
BLI0 T B AL EK (69)
B R
—BL30xZ2 __ p)5cipg
PUBCIPS
BL12x2
RA1MIZ-E(1)
EM RA1-M1S-E (1)
Ef@) - BL2__ pavee
CP6 (5}
| (18) BRx2 __ RA1.M13 (15)
RA1-M15-l {15)
1118 REXZ ~ RA1-M13] {16)
e — RAIM151) (16)
W an RATMIZIV (17)
BE —— RATMISIV (17)
Vi1 (18) RA1-M13-VIII (18)
e S
EK (e EATMIZER )
CP1 (21)
TP (22
GRx2
RA1M1Z-LP2 (24
P2 24 RATMIB-LPZ (34
X RATMISLPI (27
LP1 (27} RAT-M15-LF1 (27
CP4 {28)
A\
cP3 (29) ! RAT-M14-CP8 (56)
LC {31) YE RA1-R51-LC4 (96}
€P5 (32)
2
0 (a3 W Ratm1z0 2
~BRiZaZ — RAI-M150 {33
+15 {34) —— === RA1-M13-+15 (34}
T — RATMIE+15 (34)
+15 (35) BR1 RA14+15P
s
BRIZ. o RALM14-H15 (35)
BR30

RAZ-KAS-+15 (50)
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M15+16 Circuit Board & Wiring

M15
RA1-RB1-V5 (23} — S8R 36) v E (1)
RAZSH-K5 (54) . WHx2 £
RALMZSK [37) ——rm (37K 2
RAT-M14—15 (38] ——mrle
RA1-M16.—18 (38 (38) —18
(39 —15
ORx2
QA]-MWPW {40; (a0) PW CPE {5}
RAL M AP (a1 —YEXZ a1 Pwm
AT MIchwM (41
@ e
M14-N[ {43) St
RA1A
RA1-M16-NI (43} GRx2 a3
RATMITaD 7 — Y
RAT-M16-G3 (44 VExz
RATMI4.GT (45) ——T=Xe 1oy oy
RA1-M16-G1 {48) p=
RA1-M15-CP7 (53) (46} CP2
} (15)
RAT-RE1-FHS (B1) — 22 (51) F1 1t (16)
RA1-R51-QHS (89) P {52) a1 v an
RAT-MIS-CPZ (46) BE (83) CP7 Vil (18)
EK (19)
BR
RA1-RE1-FLS (81) (55) F2
RA1-M15-CP3 (29) Vi {561 CP3 cP1 (21)
RA1HS1.QLS (18} %——- (57) 02 TP (22)
RAT-M14-L (58) S (58) IL
BEE e
RA1M16-AL {59 T (59} AL LP2 (24)
RA1-M14-RF Bag ———==—— (80} RF
RA1-M16-RF (60 T RExz
RATMI4-DE (B1)  we—TZ2—— 5y
RAIMITAE (2] —_BRxZ
RAMIEAE (62 —py— 62} AF LP1 @7
TeTsEe ————— (TR CP4 (28)
RA M25TR (62 GYx2
A1-M14-SL 264] = (B4) SL CP3 (29}
RA -M16-SL {64) WHx2
ATMIARA (BS) —— e jon oy
RATMI6RA 22 VinZ
RA1-M14.DA {(66) —————— (66) DA LC(31)
e e
RAIMIEAA (67] ————— (671 AA CP5 (32)
(68} TP2 032
+15 (34)
+15(35)

BL12x2

BRx2

YEx2
BEx2
BLx?

GRx2

YEx2

Vi

GR

WHx2

__BRIZx3

RA1-M14E (1)
RAT-M16E (1)

RA1-M14-LP2 (24)
RAT-M16.LP2 (24)

RALMI4LPT (27)
RA1-M16-LP1 (27)

RA1-M15-CP8 (56)

RA1-RE1-LCE (95)

RA1-M14-0 (33)
RA1-M16-0 {33)
RA1-M14+15 (34]
RA1-M16415 {34]

BE
RA1-RG1.V6 (24) W2
RAZSHKE (58) ——— X2
RA1-M26-K (37) —YE‘IZ——
A1-M16—15 (38
RA1-M12—15 (28! ——@g—
MR —ep—
gm-www 140) pecres
RAI-M1EPWM {4 YEXZ
RAT-M17PWM {2
GGx2
RA1-M15-Ni 543
RAT-M17-NI (43) =
RE
RAImLE YEx2
RAT-M17-G1 {45) =

RA1-M16-CP7 (53)

RA1-RE1-FHE (82) o P

RAT-RS51-0H6 {90) — BR
RA1-M16-CP2 (46) BE

RE
RA1-R51-FL6 (82)
RAI-M16-CP3 (29} Vi

oR

RA1-R51-QLG {907
RA1-M15-IL (58] SBx2

RIS o —
R —
RAI-MI5DE (§1) — REx2
RA1-M17-DF (61

RA1M 5-AF G2) o BRx2
RATTWS- T6 (63) . BEx2

E
2
HE
\l
%

RA1-M26-TR {63)

Y x2
RATMISSL (64 SYx
RATM1E-RA (65) WHx2
AA1-M17-RA {85 A
BAIMI7DA (g
RA1-M15-AA 357 BEx2
RATM17-AA (87)

(36 v
137 K
{38) —15
{39) —15
(40) PW
141) PWM
42) E’

43 N
(44) G2
(45) Gt
(46) CP2

{61) F1
{52) Q1
(53) CP7

(55} F2
(58} CP8
(57) Q2
{(58) IL
(59) AL
(60) RF
(61) DF
(62) AF
63) TR
(64) SL
{65) RA
(66} DA
(87} AA
(68) TP2

M16

E (1)
E(2)

CP6 (5)

1{15)
11 (16}
1v{17)
Vil (18}
EK {19}

cP1(21)
TP1(22)

LP2(24)

LP1(27)
CP4 (28)
CP3 (29)

LC {31)
CP5 {32)
0 (33)
+15 (34)
+15 (35}

CS-80 (5/#1001 ~)

BL12x2 RATMISE (1)
RAT-M17-E {1
S —narie g
T RATT 8
s taraty (1
BEx2 RATM15-VIII {18}
RATMIZ-VII (18
BLx2 RA1-M15-EK 519;
RA1TM17-EK (19
SRX2___ pA1-MISLPZ (24
RA1-M17.LP3 (24
YEX2  pa1m1S-LPY (27)
RAIMI7LP1 (27)
Vi
RA1-M16.CPB (56)
BE RA1-RE1-LCB (957)
H
e B
——— i

— 46~



RA1-R61-V7 {24°}
RA28H-K7 (62)

RA1-M18—15 (38}

RA1-M16-PW (40)
8-PwW
RA1-M16-PWM (41}
RAT-M13-FWM (41)

RA1-M16-N| {43)
Al-M

1M
RATM16-G1 {45
RA1M18-G1 {45)

RA1-M17-CP7 (53)

RA1-R51-FH7 (83)
RA1-R51-QH7 (21)
RA1-M17-CP2 (46)

RAT-R51-FL7 (84}
RA1-M17CP3 (29)
RA1-R51-QL7 (91)

RA1-M16.L (58)
Rﬁ -M18-iL (58}

RA1-M16-AL (59)
RAIM18-AL (59)
RA1-M16-RF (60
RA1-MIZ-RE (60,
RA1.M16-D 261
RA1-M18-DF (61)

RA1-TWS-T7 {65)
RA1-M27-TR (63)
BA1-M165L (34;
RA1M18SL (64,
RAT-M16-RA (65)
RA1-M18-RA 55;
RA1-M16-DA (B6
RAT-M18-DA (66)
RA1M16-AA {87)
RATM18-AA (67}

Vi
WHx2

YE12x2

ORx2
YEx2

GGx2

-

YExZ
BE

YE
$Bx2
PRx2
ORx2
REx2
BRx2
Vix2
GYx2
WHx2
Vix2
BEx2

36) v
{37) K
{38) —
(39) ~15
(40} PW
(41) PWM
(42} E'
(43) N1
(44} G2
45) G1
(46) CP2

(51} F1
(52) Q1
(53) CP7

(55) F2

(s8) cP8
(57) Q2
{88) IL

{52) AL
160} RF
(61) DF
62) AF
(63} TR

(64) 51,

(68) RA
{66) DA
{(67) AA
(68) TP2

M17

E(1)
E(2)

CP6 (B)

1 {18)

11 {16)
w7
VIl (18)
EK(19)

CP1{21)
TP1 (22)

LP2 (24)

LP1 {27}
CP4 (28}
CP3 (29)

LC (31)
CP5 (32)
@ (33)
+15 (34)
+16 {36}

BL12x2

BRx2
REx2
YEx2
BEx2
BLx2

GRx2

YEx2

A

V]

WHx2

BR12x2

RAT-M16E (1)
RAT-M18E (1)
RAT-M16-1 [153
RA1M18- (15
RA1-M16-11 (16}
RA1-M18-1] {16
RA1-M1S-IV$'I7J
RA1-M18-1V (17)
RA1-M16-Viil {13)
RA1-M18-VIil (18)
RAT-M16-EK {19}
RA1-M18-EK {19)

RA1-M16-LP2 {24
RA1-M18-LP2Z (24

RAI-M16-LPT (27)
RA1.-M13-LP1 (27)

RAT-M17-CP8 (56)

RA1-RS1-LC7 (94)

RAT-M16-Q (33}
RA1-M18-0 (33)
RAT-M16-+15 (34)
RA1-M18-+15 (34)

€S-80 (3/41001 ~)

—47 —

M17-18 Circuit Board & Wiring

RA1-R51-V8 (25)
RA2EH-K2 (66}
RAT-M28-K (37)
RAT-M17—15 {38)
RA1-M21-—15 (28)
PU-3C1P4
RA1-M17-PW (40)
PN1-MBK-M3-VR3

RA1-M17-PWM (41)

GY
WHx2

YE12x2

YE30
DORx2

YE

GG ’{
RA1-M17-NI (43) ° >

RA1-M17- G2 (44)
PN1-MBK

RA1-M17- G1 (45)
PN1-MBK-M3-5wW1

RA1-M18-CP7 (53)

RA1-R51-FH8 (36}
RA1-R51-QHSB (92)
HA1-M18-CP2 (46}

RAT-R51-FL8 (37)
RA1-M18-CP3 (29)
RA1-R51-QLS {92}

RA1-M17 IL (68}

N1-MBK-M3-VRS
RA1-M17 AL {58}
PN1-MBK-M3-VR10

RA1-M17-RF {60}

RA1M17-DF {B1)
PNT-MBK-M3-VR12

BA1-M 7 SL (64)
PN1-MBK-M3-VR18
RA1-M17-RA (65}
RA1-M17-DA (68)
PN1-MBK-M3-VR17
RA1-M17-AA (67}
PN1-MBK-M3-VR16

GRx2
YEx2

BE

RE
OR
BE

136) v
137) K
(38) —15
(39) 15
{40) PW
{41) PWM
wa e
{43 N1
(44) G2
(45) G1
(48) CP2

(81} F1
520 1
(53) cP?

{55) F2
{56) CP8
(67) Q2
{58) 1L
{59) AL
{B0) RF
{61) DF
(62) AF
(63} TR
(64) SL
(65) RA
(66) DA
(67) AA
(68) TR2

M18

E{1)
E(2)

CP& (8)

1 {15}

11 {16}
v (17)
Vit {18)
EK {19)

CP1 (21}
TP1 (22}

LP2 (24}

LP1 (27)
CP4 (28)
CP3 {29)

LG (31)
CPS (32)
0(33)
+15 (34}
+16 {35)

BL12x2

RATMI7-E (1)
RA1-TE2E (1)
BRx2 BatMi7d (15}
REx2 BATMIZ) (16)
e FR 17
o peaa (12
Blx2 RAI1MI7Z-EE i19
RA1-M21-EK {19
GRx2 __ pa1.MI7-LP2 (24)
PNI-MBK-M3-VR15
YEx2Z
RAIMI7LP1 (27)
PN1-MBK-M3-VR14
vi RA1-M18-CP8 (S6)
GY
RA1-R51-LCE (84°)
e iRl
o BRI2ZX2  RATM17-15 (34

RAT-M21415 {34]

N



M21-22 Circuit Board & Wiring

RA1-R52-V1 (21°)

RAT-M11-K {37)

RA1-M18—15 (38)
RA1-M22—15 (38)

RA1-T54-3 (31)
RA1-M22PW (40}
RA1SUR-P2 (50)
RA1-M2Z2PWM (41)

RATSUBNO? (30) e
RA1M22-NI (43) g @3)INI

T
RA1M22-G1 (45)
RA1M21-CP7 (53)

RA1-RE2-FH1 (74)
RA1-RS2-QH1 (6)
RA1-M21-CP2 (46)

RA1-R52-FL1 (75)
RA1-M21-CP3 (29}
RA1-R52-QL1 (57)

RA1-T54-11 (22)
RA1-M22.L {58)

RA1-M22.AF (62)
RA1-M11-TR (63)
RA1-T54-20 (1 1)

RA1-M22-DA (86)
RA1-T54-18 (13)
RAT-M22-AA (67)

BR 126) v
L {37) K
YE12x2
{38) ~15
ORx2 138) —15
(40) PW
YEx2
(41) PWM
(42) E*
SBx2 . (a) 62
YExZ
(45) G1
BE (48) CP2
-~ (51) F1
&Y (52) Q1
BE e (53) CPT
WH
(55) F2
Vi {56} CP8
GG
57
saz 2@
(58) L
PRx2
(59) AL
ORx2 80) RE
RExZ
{61) DF
BRx2
(62) AF
ER (63) TR
GYx2
64
W2 (64) SL
(65) RA
Vix2
(86) DA
BExZ
67) AA
68) TP2

m21

E{1)
E{2)

CP6 (5)

1{18)
11 (18)
v (17
VIl {18}
EK {19)

CP1 (21}
TP1 {22}

LP2 (24)

LP1 (27}
CP4 (28)
CP3 (29)

LC (31)
CP5 (32)
0{33)

+15 {34)
+16 (35)

BL12x2

BRx2
REx2
YEx2

BE
BLx2

GRx2

YEx2

Vi

BR

WH

RA1-T54-E (1)
RA1-M22E (1)

=
@,

RA1-M22-1
RA1SUE-V’ (9)
RA1-M2ZIV (17)
RA1-M22-VIII (18}

RA1-MIS.EK (19
RA1-M21-EK {18

RA1-T84-17 {15)
RA1-M22.LP2 (24)

RA1-T53-16 (16)
RA1.M22LPT (27)

RA1-M21-CPB (56)
RA1.R52.LCT (99)

RA1-M22-0 {33)
AATM18+15 (34)
RA1V22-+15 (34)

RA1-R52-V2 (22) E
RA1-M12-K (37) YWH
RA1.M21—15 {38) E12
AA1-M16-—15 {38 —-%:1«%_
RA1-M23.—15 (38
RA1-M26-—15 (38) ———YE30——
RA1-M21-PW (40 ORx2
RATMBTPIN (i VEXZ
AT-M21-PWM (41)
RATM23-PWM (41)

SBx2
RA1-M21-NI 243;
RAT-M23-NI o
R L e ——
RA1M21-G1 (45) YEx2
RA1-M23-G1 (45} —
RA1-M22-CP7 (53)
RA1-RE2-FH2 (76) Gy

WH
RA1-R5Z-QH2 {11}
RA1-M22-CP2 (46) BE
RAlRSZFL2(77) — G8
RA1-M22CP3 (29) — VI
RA1.R52-0L2 (6" SB
R —
HA1:M21:A|_ 59 _ PKx2

n —_—a
RAT1-M21.RF (60) __ ORx2
REx2
e} __BRxz
RAI-MZZAE (§2) om— e
RA1-M12-TR {63) RE

Y %2
RAIM2ISL (64) —ri2
RATMZISC (64) Wiz

RAT-M21-RA (65
RA1-M23-RA iss ——
RATM21.DA lg8) ————

RA1-M23.DA (68) “—BExg
RAIMI1AA (G7) mmm—iiZ
RAIMISAA (8]

{36) v
(37 K
(38) —15
(39} —15
(40) PW
(41) PWM
(42} E’
{43) NI
(44) G2
(48} G1
(46} cP2

(81} F1
(52) Q1
{53} CP7

(55) F2
(56) CPB
(67) 02
{58) IL.
(59) AL
(60} RF
(61) DF
(62) AF
(63) TR
(84) SL
(65) RA
(65) DA
167) AA
(68) TP2

M22

E (1
E (2)

CP6 (5}

1 (15)
1t (16}
v {(17)
VLI (18)
EK {19)

CP1(21)
TP (22}

LP2 (24)

LP1 (27}
CP4 (28)
CP3 (29)

LC (31)
CP5 (32)
0 (33)

+15 (30)
+15 (38)

B2

__YEx2 _ RA1-MZI-

€580 (/#1001 ~)

BRx2

— |
I
_ RExd RATMZT]
1
i

TTEEX2 Rtz
—BLx2 __ RA7M21-

Shx2 RA1-M21-LP2 {24)
RA1-M23-LPZ (24)
YEx2 RA1-M21-LP1 {27,
RA1-M23-LP1 (27
Vi
RA1-M22-CP8 (56)
RE RA1-R52-LC2 (98)
WHx2

RA1-M21.0(33)

_BRAZxI RA1-M21-+15 (34
RA1-M23-+15 (34]



OR
WH
YE12x2

RA1-RE2-V3 (221

RAT-M13.K {37)

RA1-M22-—15 (38)
RA1-M24-—15 (38}

RAT-M22PW (40) ORx2

RATM24PW (40) ————
RAT-M22-PWM (41) e XEX2

RAT-MZPWM (41)

$Bx2
RA1-M22-N| (43
RA1M24-N| (4% %:x
RAIMAEGS (48 e
RATM22.G1 (45) YEx2
RATM24.G1 (45) -
RA1-M23.CP7 (53)
RA1-RE2-FHZ (78) LS
RA1-RE2-QH3 {12) 8¢
RA1-M23-CP2 46) BE
RA1-TE2:FL3 {79) =
RA1M23-CP3 (29) ki
RAT-R52.0L3 (11) —L
ML —
RAIMZZ-AL ;ES’ —PRx2
RAT-M22.RF (60} ___ ORx2
RA1TM?2 60

1 —
RA1.M2Z2.DF (61) — REX2..

RA1-M24-DF (61 —————
RA1-M22.AF (62) __ BRx2

RA1-M34.AF (62
RATM13TR (63) ar

L =
RAT-M22.RA {65) Wit x2
RATMI4RA (68 Ve
Ay

RAIM22.44 (67 BEx2

RA1-M24-AA {67}

(36) vV
(371 K
(38) —15
{39) —15
{40) PW
(41) PWM
(42) E
{43} NI
(44) G2
(45) G1
(46) cp2

{581 F1
(52) Q1
{53) CP7

{55) F2
(56) CP8
(57) a2
(58} L
(59) AL
(60) RF
{61) OF
(62} AE
63) TR
(64} SL
{65) RA
(66) DA
(67) AA
(68) TPZ

M23

E{1)
E (2

cP6 (5)

1 (15}

1 {16}
v (1N
VI (18)
EK {19)

CP1{21)
TP1 {22)

LP2 {24)

LP1 (27}
CP4 (28)
CP3 (29)

LC (31)
CPS (32)
01(33)
+15 {34)
+15 (35)

BL12x2

GRx2

YEx2

Vi

OR

WHx2

BR12x2

RAT-M22E {1}
RAT-M24-E {1}

RA1-M22-LP2 24;
RA1-M24-LP2 (24

RA1-M22-LP1 (27)
RA1-M24-LP1 {(27)

RAT-M23-CP8 {56)

RA1-RE2-LC3 (97)

RA1-M22 0 (33)

RA1-M22—+15
RA1-M24-+15 (3

CS-80 (S/#1001 ~)
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M 23-24 Circuit Board & Wiring

RA1-R52-V4 (23}

RA1-M14-K {37)

RA1-M23—15 (38)
RA1-M25-—15 (38)

RAT-M23PW 40)
RA1-M25-PW (40,
RA1-M23-PWM
RA1-M26-PWM

RA1-M23-N| {43
RA1-M25-NI (‘}&,

RA1-M25-G1 (45}
RA1-M24-CP7 (53}

RA1-R52.FH4 {B0’)
RA1-R62-QH4 (17}
RA1-M24-CP2 {46)

RA1-R52-FL4 (80)
RA1-M24-CP3-(29)
RA1-RE2-QL4 (18)

RA1-M23-IL (58)
RQH\IIZS-!L 58)

RA1M25AF (62
RA1-M24-TR (63)
RA1-M23-5L (64)
RA1M25SL (64)
RA1-M23-RA (65
RA1M25-RA (65,

RA1M25.AA 67

YE

YE12x2

ORx2
YEx2

SBx2 g
—Labxs

YEx2

BE

GG
5B
BE

{36) V¥
@n K
{38) —18
{39) —15
(40} PW
{41) PWM
(42) €'
(43) NI
(44) G2
(45) G1
(46) CP2

(51 F1
(52) 1
(53} CP7

(55) F2

(56) CP8
(57) Q2
{68) 1L

{59) AL
{60) RF
{61) DF
{62) AF
{63) TR
(64) SL

{65) RA
{66) DA
{67) AA
{68} TP2

M24

E{1)
E (2}

CP6 {5)

1(15)

1 {18)
v {17
Vi {18}
EK (19}

ceP1 (21)
TP (22)

LP2 (24)

LP1 {27)
CP4 (28)
CP3 (29)

LC (31)
CP5 (32)
0(33)
+15 (34}
+15 (35)

BL12xZ

BRx2
REx2
YEx2
BEx2
BLx2

GRx2

YEx2

vi

YE

WHx2

BR12x2

RA1-M23-E i1;
RA1-M25-E {1

RA1M23-LP2 (24
RA1-M256-L.P2 (24

RA1-M23-LP1 {27)
RA1-M25-LP1 {27)

RA1-M24-CP8 {S6)
RA1-RE2-LC4 {96)

RA1-M23-0 {33

RA1-M26-+15 (34)

Py

ey
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M25-26 Circuit Board & Wiring

RA1-R52-V5 (23)

RA1-M15-K (37)

RA1-M24—15 (38)
RA1M26—15 (38)

RA1-M24PW (40)

RATM26-PWM (41)

RA1-M24-N1 {43)

RA1-M26-G1 (45!
RA1-M25-CP7 (53}

RA1-R52-FH5 {81")
RA1-R52-QHS (89)
RA1-M25.CP2 (46)

RA1-R52-FL5 (81)
RA1-M26-CP3 (29}

RA1-R52-QLS (18)

RA1-M24-IL 15
F|A1-M26 IL (58]
RA1-M

RA1-MZ6-AF (62)
RA1-M1E-TR {63)
RA1-M24-5L (64)

RA1-M26-AA (67)

SR (36) Vv
—_— 37K
YE12x2
p—— R |
{38) =15
QRx2
{401 PW
YEXZ a1y P
{42} B’
SBx2
22— 42
YEx2
145) G1
BE (46) CP2
se
151) F1
PR {52} 1
BE (53) cP7
ER (88) F2
il (56) CPB
RE (&7) a2
SBx2
— 1
(59) AL
QRx2
160} RF
REx!
— e
(62) AF
163) TR
GYx2
(64) SL
Wi
(65) RA
Vix2
(66) DA
BEx2
(67) AA
(68) TP2

M25

E{1}
E (2)

CP6 (5)

1 {15}
11 (16)

1V (17

VHI {18)
ER (189)

CP1 {21)
TP1 (22)

LP2 (24)

LP1 (27)
CP4 (28)
CP3(29)

LC {31}
CPE (32}
0 {33}
+15 (34)
+15 {35}

—BLI2ZZ__ parm24E (1)

RA1M26E (1)
Atz iy
— AT g
—YEXZ___RA1M241V (17)
—EExZ RA1M26-1V (17)
__BEX2  pAIM34VIII (18)
— Bz RAI-M26-VIII (18)
—EZ Aaivaacc (i
———————— RATMZ6EK (19}

GRx2

RA1T-M24-LE2 (24
RA1-M26-LP2 (24

I RAtM24LPT (27
RA1MZ6.LP1 (37
Vi
RA1-M25-CPS (56)
GR RAT-R52-LCE (95)
e B
A -}
BR12x2 1-M24-+15 (34)

RA1.M26-+15 (34)

RA1-R52-V6 (24)
RA1-M16-K (37)

RA1-M25-—15 (38}
RA1-M22--15 (29}

RA1-M27-—15 {38)

AA1-M25PW {40)
RA1-M27-PW {40)
RA1-M25-PWM 41;
RA1-M27-PWM (41

RA1-M25-N| (43}
RA1-M27-N1 (43)
RA1.M28.G2 (44)
RA1-M27.G2 {44
RA1-M258-G1 {45
RA1-M27-G1 {45,

RA1-M26-CP7 (53}

RA1-RE2-FHG {82)
RA1-R52-QH6 (90)
RATMZ6.CP2 (46)

RA1-R52-FLE (82}
RA1T-M26-CP3 (29}
RA1-R51-QLE (90')

RA1-M25-1L

RA «M27~IL

RA1-M25-AL

RA1-M27-AL {59,
RA1-M25-RF (80,
RA1-M27-RF (60
RA1-M25-DF {61
RA1-M27-DF (61
RA1-M25-AF (62
RA1-M27-AF {62)
RATM16-TR {63}
RAT-M25-SL {64)
RA1-M27-8L (64)
RA1-M25-RA (65)
RA1-M27-RA (85

RA1-M25-DA, (66l
RA1-M27-DA SE)

RA1-M25-AA (B
RA1-M27-AA {67}

BE
WH
YE

—YE30—
YE12

%

GRx2
YEx2

BE

PK
BR
BE

RE
Vi

OR
SBx2

PRx2
ORx2
REx2
BRx2
BE
GYx2
WHx2
Vix2
BEx2Z

{36) vV
(37} K
(38) ~15
(39) =15
{40) Pw
(41) PWM
{42) E*
{43} NI
(44) G2

*(48) G1

(46) cP2

(51) F1
(52} Q1
(63) CP7

(55) F2
(56) CP8
(87) Q2
(58)-1L
(59) AL
(60) RF
{61) DF
(62) AF
(63) TR
(64) SL.
(85) RA
(66) DA
(67) AA
(68) TP2

M26

E (1)
E (2}

CP6 {5)

115}
1{16)
v (117
VI (18)
EK (19)

CP1 (21)
TP1 (22)

LP2 {24)

LP1 {27}
CP4 {28)
CP3 (29)

LC (31)
CPS (32)
01{33)

+15 (34)
+16 (35)

BL12x2

BRx2
REx2
YEx2
BEx2
BLx2

GRx2

YEx2

Vi

8E

WHx2

ECTIETE

RA1-M25-E (1)
RAT-M27-E (1)

BA1-M25-VI {

RA1-M27-VII
AT-V25-EK {1

HA'I-M27 EK (T

RA1-M25-1.P2 (24)
RA1-M27-LP2 (24}

RA1-M2Z5-LP1 (27)
RA1-M27-LP1 (27)

RA1-M26-CP8 (56}

RA1-R52-LCG {957}

RA‘I-MZS 0 33;
27 D
A1-M2
FKA1-M27-+15 (34

C5-80 (5/#1001 ~)

—50 ~



RA1-RB2.V7 (249

RAT-M17-K (37)

RA1-M26—15 !39;
RA1-M28-—15 (38

RA1-M26-PW {40)
RAT-M28-PW (40}
RA1-M26-PWM {41}
RA1-M28.PWM {41

RA1-M26-NI (43)

RA1M28-G1 (45)
RA1-M27-CP7 {53)

RA1-R52-FH7 (83)
RA1-R52-QH7 {91}
RA1-M27-CP2 {48)

RA1.R52-FL7 {84)
RA1-M27-CP3 (29)
RA1-R52-QL7 (91}

RA1-M26-1L §58;
EAHVIZB-IL 58

RA1-M26-AF (62
RA1-M2B8-AF (62

RA1-M17-TR (83)
RA1-M285L (64)

RA1-M26-DA {66
RA1-M28-DA {66
RA1-M26-AA {67)
RATM28-AA (67)

RA1-M28-RA GSE

Vv
' @61 v
Vel o K
{38) —15
(39} —15
ORx2
{40} PW
YEx2
(41) PWM
{42) E'
S8x2
X
{4d) G2
YEx2Z
(45) G1
BE (46) cP2
—BR s
— RE 2
— BE  (s3apcer
{55) F2
AL {56) CP8
YE YY)
SBx2
s {58} IL
2 (59) AL
ORx2
RExZ 60 RE
BRxZ &1 oF
(62) AF
{63) TR
GYx2
{64) SL
WHx2
{65) RA
Vix2
(88) DA
BEx2
{67) AA
(68) TP2

m27

E{1}
E(2)

CP6 (8)

1{15)

11 {16}
1V (17}
Vi {18}
EK (19}

CP1 (21)
TP1 (22}

LP2 (24)

LP1(27)
CP4 (28)
CP3 (29)

LC(31)
CP5 {32)
0 (33)
+15 (34)
+15 {35)

—_BL1I22 o rm26E 1)

RAT-M28E {1}

BRx2

— REx2  RA1MZ6-

1
———— RA1-M2B
YEx2 __ RA1-MZB.IV {17)
————— RAT-M28IV (17)
BEx2 RA1-M26-VIII {18)
————— RA1-M28-V||I (18
— Blx?  RA1-M26-EK 519}
————— RA1-M28EK {19

SRX2 _ RA1-M26-LPZ (24
RA1-M28-LP2 (34
YEX2  pA1M2eLPT (27)
RATMZB.LPT (27)
vi RA1-M27-CP3 (561
1

v RA1-R52-LC7 {84)

WHx2

RA1-M2640 (33
RA1-M28-0 (33
RA1-M26+15 534)
RA1-M28-+15 (34)

BR12x2

CS-80 (S/#1001 ~)

M 27-28 Circuit Board & Wiring

RA1-M27-PW (40}
| RA1-M27-PWM (41)

5B
RA1-M27-N) (43)
RA1-M27-G2 (44}
RA1-M27-G1 (45}
PNT-MBK-M4-SW1

BE
RA1-M28-CP7 {53)

PNT-MBK-M2-VR 10"

RA1-M27-RF (61) BEx?

RA1-M27.AF {62)
f PN1-MBK-M4-VR11

GY
RAT-M18-TR (63} GYx2
RAT-M27-5L {64)
PNT-MBK-M4-VR 18 WH

RA1M27-RA {65)

RA1-M27-1A (87)
PNT-MBK-M4-VR16

~51—

RAT.RS2:VS (25) gy
RATM18K {37) '—"";;'ML—
RA1-M27-—15 (38) —YE12X2
RA1-0E1 15 (31) —————
QRx2

PN1-MBK-M4VR3 YE

“GAx2
PN1-MBK-M4-SW2 YEx2

RA1-RE2-FHS (36) —  RE
RA1-RS2-QHE (92) — OR
RA1M28-CP2 46) —  BE_

YE
l RA1T-R52-FL8 (37}
RA1-M28-GP3 (20) Vi
AA1-R52.QLE (927) gh
RATM274L (58) . SBx2
PN1-MBK-M2-VR9'

RA1-M27-AL (59) . PKx2
RA1MZ27.RF (60) — OB

PNTMBKM4-VR12 —prag

RA1MZ7-DA (B6) ——YIx2
PN1-MBKM2VR17 —gz 5

(36) v
(37 K
(38) —15
(39} —15
(40) PW
(41) PWM
(42) E*
[CA]
(a4) G2
45) G1
(46) CP2

(51} F‘l.
{52y Q1
(63} CP7

(85) F2
(56) cpg
(57) Q2
(58) 1L
{59) AL
(60} RF
{61) DF
(62) AF
(631 TR
(64} 5L
(65) RA
{66) DA
{67} AA
(68) TP2

w28

E 1)
E (2}

CP& (5}

1 {15)

11 {16}
v {(17)
VI (18)
EK (19)

CP1 {21)
TP1{22)

LP2 (24)

LP1 (27}
CP4 (28}
CP3 (29)

LC (31}
CP5 (32)
0{23)
+15 (34}
+15 (35)

BL12x2

BRx2
REx2

YEx2
BEx2

BL

GRx2

YEx2

Vi

GY

WH=z2

BR12x2

RAT-M27:E (1)
(1

RA1-0E1.E

RA1M274 (15)
PN2-SW3:M1
RAT-M27-1 (16}
PNZ-SW3-M2
SATMIZIV (17)
RATMZ7-VIII (18)
PN2-SW3-ME
RA1-M27-EK (19)

RA1-M27-LP2 {24)
PN1-MBK-M4-VR 15

RA1-M27-LP1 (27)
PN1-MBK-M4-VR14

RA1-M28-CP8 (56)
RA1-R52-LC8 (94}

RA1-M27-0 (33)
PN2-VR12B-3
RA1-M2Z7-+15 {34)
RA1-0E1 +15 (34)

o

P



VCA IC (1G00151)

. input voltoge for level contral,
Input ot the control voltoga s pro-
vided! for gu.anging tho lavel expatanen
daity.

Fixod

. Input at lgvel contral voltege,
Input of the contral voltage it pro-
vided far lingar changs of the lovel.

Input L
wave

/‘"ﬁ
0dé

A HN e Inpat
Input of the vt modulatest signal
it providod,

INPUT ouTPUT

=

out

From L1 t

N

4. =IN ... Negotiva foed back.
Normplly unused,

Outwur Qutout of the fallowing wave shopa
utou
W a
g 1 Produced,
A H Far ghecking, cannoct the
resistor ol 10K=80K ohm
e iiustrated,

VCOII IC {1G00150)

Input of tha control voitege.
‘The frequency it variabla In accord-
noce with the votiage supptled.

V21 j00k
Ingut of the ‘
voltage 0-10V
Is providod,
Earth
Capacitor for detorminstion of the
froquoncy.
=16V input powar sourca.
+1BY lnput powsr source.
Cutput of sine wive.

3.20Vep

Output ol sawtooth weve

I5vep

Setting tor standand electric current,
The standard slectric currant b sor
40 13 to ba the gulput 200Hz whon
VC1 Is 10V 3nd VE2 i 2oro volt.

VCAEG IC {1G00159)

This IC generated emvulope wove shope which is
supplied to VCA and control the tone valume,
1AL o Input of initiat lovet.
Fixed to OV

WA

Input of buffer amplitior.
The butler amplifiar it built In for
the purpose of matching inpodanco.
Output wove $hape.

107

AT

2DT(R)

Earth

+1BV input pawer source.
Gato 1

Gate 2

KEY.ON KEY-OFF
(V4 —
ov ™
61 —
L ! AT sarting cma

a2 T
Key ON-OFF data

+15V Input power source.

Input of butfer voltaga for dotarmi.
netion of gttack Hime.

nput of the valtoge betwoon xero V.
wnd 10V is provided and the attegk
time & controiled fram 1 mS until
15

10. 1DT ...... Inpul of bufter voltign for datermic
nation of decay G
Input al the voltege between zoro V
and 10V is provided and the decay
uime is contratled from 10 m second
untit 10 secand. BT

11, 20T ... Input of butfer valtoge for dersrmi-
ration of release timo,
nput of the voltoge batween zere V.
and 10V iy provided ond tha time
key-otf unthl rofease 11 controlled
from 10 mS unth 10 S,

207 (R}

.. Qutput of tima control,

Qutput of tha DC voltage s pro
duced o thar the each tima of
Attuck, Vst Decoy and 2nd Decay oare

eantroliad,
KEY-ON i OFF
AT A In0T ) 2pnd 0T
] :
Time ] [
contral ) ey e
woltgs i +

‘The higher tha vaitage, the
shorter the tima and the
lavesy tho voltage, the lon-
go¢ the tima.

13. LC ... Quiput of lovet control
AL
Levat A\ SLi

O e
]
Qurpur of the OC voltage

for AL and SL control ix
provided.

The higher the voltage , the
higher the faval and thy
Iowar the voltage, tha lower
the level.
Nat cannectad.
- input of butfer witege for dasermi-
ratlon of the swstain level.
Input of the voltage botween zer0
and 10V is provided w thot the
cumtgin foval can bo controlied.

A

-~ Notconnocted.

16, N-....

€380 (S/#1001 ~}
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PRA Circuit Diagram
EARNE,
-y k"3
1L Sl 4
+l5 B8 ™ )
A0 N E —H
b o Y o0
« g | L ¥l
G| R s
7
2
. vL!

QY
VRS 820k ?- uls

S W 11 By | o)
-
eaty a1,
¥ .01 13 ) -
;3 i
VCA !:I;_“:: Bl &~SL
54 our@r«:
Wk |® o™ | g Lo
b HE it Vee & 10
e T G 20T
oo 62 LIBT]
M St Vee AT
o vkio X
F SF vpwooe|m Jb
kle
<

VI-Tndj = 1
&P SD | k4T
< Sio '—M
Vee Ve = +5
ICH &N

— 53— KEC-4452-6Y
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P
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PRA Circuit Board & Wiring

E o4
=

PNB-J3-1
PNG-13-1
PN2-VR23A-2
RA1.8UB-LI(67) ———

PNS-J2-1
PN5-J21

PNG-J1-1
PNS-J1-1

PA1-SUB-RI(22) ;E
PN2VR23B-2

PNS-J4-3 —XEz_
BL12
PNE-J4-1

PNG-J4-2 4
PK
RE ){

PN2-VA23B-3

PN2-VR23A-3

PNZSWoM1 < — SR
YE

PN3-SW-B1

RA1-OE1-02(55) %\”9—

RA1-0E1-11(38) ———==p—

RA1-0E1-03(60)

KEP-NA03577-6Z

{36) E E{1

B E(2)

(38) L V€2 (3}

(39} LI Vel (4)

(40) HL TP (5)

(810 E

(42) G

43) G’

4N E

{45) R

(46) R’

(a7 E

{48) HR RMO (13)

(49) R! MO(14)

{50) —15 £1{15)

51) € MI (16)

{62) El Mil(17)
EO (18)

{54) VL2 TR (19)
D (20)

(56) E A (21}

(57} VL1 E{22)
Wi {23}

(62) GW

(63) GW"

(64 12

(65) WO

[66) 13 —15 (31}
~15 (32}
+15 {34)
+15 (35)

BL12x2

RAT.0E1-E{1}

YE PN2-VRE-2

GR
PN2-VRE-2

BE
PN2VR7-3

R
PN2-VR7-1
PN2VR12A-2
PN2.VR12B-2
PN2-VRS-3
RA2-KAS-TR9{25)

RE PN2-VR4-2

oR PNZVR3-2

Vi
S PN2-VR7-2

YE12x2

PN2-VR22-1
RA1-0E1—16(89}
— v
BR12 EJT
Note) 1. Print Board : LC21043
2, Transistor
Tr1,2 : 25C828
FET1~6 1 28K30A
3. IC
IC1~4,7 : HA1452T
ICS 1 1GO0151
Ice : 1G00159
ics : MA796HC
Icg : [GOD15D
4, Diods : 151555
5. Volume
VRS, 9,10 1 VI0KB-1-2

VA 1,2,4~8,11,12 : VIQK4AS-2

VCA-EG IC {(IG00159)

T IC gentralas aonvelope wove shape which s

and gontrol the tone volume,
tnput of initial lavel.
Fixed 10 OV

tput of dufter ampf
Tho buffer amplifier is buidt in lor
the purpaw af matching inpodance,
Qutpur wava shopa.

107

Lol

ZDTIR)

Eorth
+15V input power source.

Neme

+15V lnput powaer source.

nput of bulfer valtage for dotermi-
nption ol ateck time.

Ioput of the voltage batween zar Y
and 10V it provided and the attack
tene s cantrolied from 1 m% untit
15, AT

10, 10T ...... Input of tutfor voltege far determi-
natlon of decay time.
Input of tho voitago batween zero V
and 10V s provided and tho decay
time s controliod from 10 m socand
undl 10 second. BT

11, 20T ... Input of butfor voltage tor determi-
natign of roloase time.
Input of the voftage betwean zero V'
and 10V it provided and tha time
kay-afl untlll rettasa i controlied
from 10 mS unth 10 S5,

Mzm R}

12. TC .. Qurput of time control.
Output ol the 8C woltege i pro-
duced 20 thal tha ssch Time of
Attock, 15t Dacay and 2ni Decay srp
controlied,

KEY- DN i
s or :znd ot

: :

'

!
Time 1 H

voltage VoL g
The highar the voltaga, the
shonar the time and the
towar the voltogo, tho lan-
ger th time.

13. LG ...... Output af leval control

Level /'HE\
control T
comrat _1_,—1—"“1 - oV

Output of the DC voltage
ler AL gnd SL control is
pravided,

The higher the voltaga , the
highur the levsl ond the
lower the voliage, the lowar
the level.
-+ Mot connmstod.
w Input of buffer valtoge for datarmi-
nition of the susiain lovel.
Input of the volioge betwosn zero V.
and 10V it provided 10 that the
wstain level caa ba controlled.

i
[+]

18, NG i, NOT GONRCCTRD,

CS5-80 ($/#1001 ~)

VCA IC (1Goo151}

1. El s nput voltage for level control,
input of the control voltage is prov
vided for ci.anging the lval nxpatenen
tially,

adB f----
\

i
)

Fixed

2, Ll tnput of loval contral voltage.
tnput of the control voltoge is pro-
vidod tar Hinaor change of the lavel.

Input L
o

0dB out
3, HN ... Input
taput of the level modulstad signal
s provided.
INPUT OUTRUT
i —
From LI T

VCA-EG

4. =IN ... Negotive Ised bock,
Normatly unused.

8, Veq ... =15V Inguit power source,
6. Vee ..., 415V input powar source.
7. GND ... Earth
B, QUT ... Output
o Output af the falfowing wave thape
1ot
Wony B Aroduced.
a ﬂ Far checking, cannatt the
sasistor of 10K~30K ohm

w1 illustrated.

VCOIL IC (1600150}

. Input of tha control voltage.
The frequancy Is variable in accord-
wngy with 1hy voltoge supplind,

VCI 100K

Input of thy 3V !
valtago 0-10V f
i provided. dveonp

. Earth
Capucitor for determination of the
frequency.

18V ingut pawer source.

415V Input pewar source.

. Qutput of sino wave,

L

3.20Vpp
7. 50 ... Output af sawtcoth wave
3.5Vop
8. lad) ....... Setting for standard sigeteks surront,

The mancord electiic Currant is set
0 35 ta o tho output 200Hz whon
VGC1 it 10V and VCZ 15 zoro volt,

- 54 —
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GE: Civcuit Diagram
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. s
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I
1235 am—a—‘l ; oge 5 g 2 L3 (3}
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OE: Circuit Board & Wiring

GR :
RA1-PRA-WO(65)

R /
RAT-0E2-(53) '

BE
RA1-OE2:01(43}
RA1-OE202{28)
PNZSW7-M1 — wWH

OR
RAT-PRAA2{64) —*E’:é

YE :
RA1.PRA-13(66) -

PN3-5W7-B1 8Y
BR

RAT-0£2:03(8) =
RE

RA1-0E2-04(3)

RA1- M28—15(38) . YE12x2
RA1-0E2—15(69} -——rrr-

KEP-NA03578-6Z

(B3N E
(38 11

{45} E
{46} 01
{anE
(48) 12
(49) 13

(51} G2

(54) £
(55} 02

(59} E
(60) 03

(64) G1

{66} E
{67) 14
68) I5

69) —15

(70} -15

E1)
E(2)
103 (3)
Lot (4)
D1 {5}

Do1 116)
D01 {17)
¢ (18)

DO2 {19)
DO2' (20

SP(28)
CH (29}
T (30}
D2 (31)
L0z (32)
LO4 {33}
+15 (34)
+16 (35}

oR
BR
GR

RE
Vi
YE

PK

GR
GY
oR
vi

RE
YE

Note} 1.

2

3,
4.

_BLz@

BR12x2

Print Board

PA1- M28-E(
PA1-OEZ-E(1

1)
)

RA1-0E2-L3(33)
RA1-0E2-L1(68}

PN3-VR4A-2

PN3-SW5-M2
PN3-SW6E-M2
PN3-SWE-T1

PN3-5WE-M3
PN3-5W5-M3

PN3-VR3-2

PNI-SWE-M1
PN3-SWS-M1
PN3-VR4B-2

RA1-0E2-L2(61}

RA1-QE2-L4(

RA1- M28-+1
RA1-0E2+15(

Transistor

FET
Diode

ic

Ic1,2,7
63,5
IC4,6
. VR

26}

5(34)
34)

1 LC21244

1 28K30Y

: 151668

+ HA14520
+ 1GRQ150
: NJMA4553

: 2 terminals (V10K4A-5-2}

CS-80 (S/#1001 ~)

— 56 —



€8) 6D o)

22 -/5 45

@)
L2

3) (1)(2)

o4 E

KEC-4454-6Z

4
@)

(59 49

23
3

(33)

L3

OE: Circuit Diagram

CS-80 {S/#1001 ~)

53

N ,/\..m e
par—————C 11}
0
- ERR]
o T " "
i O 93000
" oo 6600 Wie
HotE b31 Wiz WBke | o721 W
~ o m w9 ol [~ & e oo
x x _I||l Kh K. = rll:
g mmm% T3S
Tk om | ¥ bi<ord gy | W
Apr "
oo gan B (1.0
o
ST s § .ﬂ
O
v ey,
u__o_..ﬁ. Eiad
] "
Va(h.“\ E; 20 \.' *NN o
MOEE Lot Wiz MoEE m FEN ool
[~ m 9 e [~ m i o]
| | — |
x ) X x
H SRR E
¥
p 4 i
noord cyn| ¥ Mould e2a v
kg“m L3 Hoe/a baa
B
== : 8y,
_ ﬂ.\\
v..wm /.—. Muﬁ_s_.‘kr
- = A ~L L, .
" bl i wwm ol ST doz] ] e vor
o i
obt b oy dbe 1 A
~ & MmN A 0 O EREEREEED
g1 ¢ 21
2N e ~ Mo Mg
N ﬁmLI N akm_ 1
dozz Al oz 4
) a2z b
0 YIS S .M
ale b a0 » oLE L& I
S e ool 2 ry
_ILTIW% ._y _..lT... ¢
Sioce Yol u% 2000 3 X
E3 3 S
e = %..Tnn Heal
Yor .
= .W.. ] Mads
NI Y « 1= b
A Iy . R n% Maes
azz b “ _
1! FTONT R o~
11 .v oH
AL SN g o
T[T Th
i n.-"| o
t IR e
o Ha i bl dareee
Ve mul NARNOR "
wos ||t \ “ if NLP
] Ty Iy | i H ez
NOO Yoo/ ll....n.wJ == m..w “_ _ﬂ _ll_ Wiy
A N | _I. - W,. I_ nnﬂ IINHI.‘- -
1
===t T
s
] Naarg S84
y T}
I t—1
Tauw DT oo
291
_|L SN M NG L0 g N
L 1 g |
J do;
m_.__.
Woos
Ge
=]
£ m«%

+5 TI¥
(34} (38)

P20
(£2)
Pl 0
(4)



QE: Circuit Board & Wiring

RA1-OE1-3(49) —To——h— (38) 02

RAT-OE1-12(48) ——=p— (43) 01

RA1-OE1-01{46)

RA1-OE1-L02(32)

RA1-0E1-LD1(4)

RA1-PRA—15(31)
RA1-QE1-—15(69)

KEP-NA03579-6Z

BL12x2
oy I e E@ aE
04 (3) — e
EE BR
03 G
GR (52) E
—SErth— (B3) )
(60 E E (25)
RE {81 L2 L4 (26) YE
(67) E E {32}

— B et Lay —8
YE12x2 BR12x2
— = (69115 H5 (38 T
(70) —15 +15{35)

Note) 1. Print Board
2, 1c
ic1
Ic2
13,56
IC4
IC7~10
3. VR

BALDRAEN

RA1-0E1-15(68)

RA1-OE1-14(67)

RA1-0E1-L04(33)

RA1-0E1-LO3(3)

RA1-PRA-+15(34)
BA1-0E1-+15(34)

1 LC21283

: BAG17

: TC4049

: HA1452D

: MN3001

1 1GQ0151

: 2 terminals {V10K4A-5-2)
: 3 terminals (VBK8A-1-2}
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SVU Circuit Diagram
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[Caution]

When you carry out inspection on Fower Supply Unit.

be sure 1o rmaka P {on of tha
or Short Circuit both +15 > +15% and — 154> —155.
Otharwisa, the clrcuit can break with the power on.
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SVU Circuit Board & Wiring
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Power Supply NP0018Z (Primary) Circuit Diagram
BS Spec.

310 _RE

! 8E 1

! GR
Pu-EP,ﬁER K

1

N 1

General - South African Spec, [ |

110 RE

CF="BE~"~""""7
i
i
!
i
|

e,

1SAK1/2F ‘@

MES S

(Note) Fuse: Miniature type

PU-EP
m

Eurcoean . North Euronean Spec.

110 wH 110 _RE

& roears oo

PNA.

[l -
I BE !
1 I
| |
| wH |
|HISESS
: [P :

[ ——ad 3

1

!

t

|

d

0.03344 + 12082/ AC125V : UL Spee.
0.033(+ 120§2/280V  : CSA Spac.

QOO0 ad

(Mote) Fuse: Miniature type
Australian Spec.
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Panel 1 Circuit Diagram
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Pane! 2 (Tons Selector) Circuit Diagram
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Panel 5 (EJ, EXP, PFS) Circuit Diagram
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