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CORDING GUIDE GEB®FE3|)

Hl CIRCUIT BOARD AND WIRING

Two (2) black wires are connected to “E™ on circuit board. One goes to each “E™ terminal of A and
FG circuit boards. In this case, the coding system is as follows:

Color of wire.

Circuit board

| ) | (€

Number of stands contained in the core,
{In case of 8 cores, the number is not shown.)

Number of wires.

BL12x2 RA-A-E(2)
RA-FG-E{2)

[The pattern shows the view
from the side parts mounted)

SYMBOL DESCRIPTION

=

Terminal point shown on the board.
(Solder eyelet space number)

Terminal reference.

Unit (Board).

Terminal point physical eyelet space lacation

Rack general physical location,

Terminal E shown on the board.

E ECB /i\ E: Emitter
Transistor [ 1. C: Collector Capacitor —t Electrolytic capacitor
c ES2B & Base Polarity
&mark : Tantalum capacitor
s DG S S Source NP mark: Nempaolar capacitor
FeT ‘© G: Gate _
D D: Drain Myler, Ceramic and
Polystyrene Capacitor
B oB B: Break
Diode —— — Switch TO) oT T: Transfer
oM M: Make
(Zener Diode) M
E ABBREVIATIONS OF WIRE COLOR IN ELECTONE
BLACK . . BL BROWN
. ORANGE OR YELLOW .
BLUE ... VIOLET....
WHITE . GRASS GREEN
PINK ... . TRANSPAPENT ..
Ed WIRE COLOR - Musical Note Indication
¢ ¢c# o D# El F F= G G# T -n|u#
|
L I |
BR RE OR YE GR BE VI GY WH GG SB PK
LOGIC SYMBOL NOT
CAMARA Exlusive OR (Inverter)
MMIL R -
R Ao
NOT | A >: Yo AN Truth Table Truth Table
A A A B Y A . Y
NoR | B v | g v 0o o0 o o |1
1 ] 1 |
nano| g v | gL o 11 '
1 1 0 1 1o
OR NOR AND NAND
EDS SO o 2D
Truth Table Truth Table Truth Table Truth Table
A B Y A B Y A B Y A B Y
o ] 0 0 ] 1 Q [+] ] 0 0 1
1 o 1 1 0 0 1 o] [¢] 1 o 1
] 1 1 0 1 [+] 0 1 [+] 0 1 1
1 1 1 1 1 0 1 1 1 0 0 0
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DISASSEMBLY PROCEDURE (% F)K)

Removal of Panel

INZIVDBRY L

Remave all screws illustrated above and take away
the panel, lifting it up gently.

EOEFVEHL. WRLEEABSLEFLHS
BMUASHLTTEL,

Removal of Keyboard

BEORYSL

After removing the panel, pulling out the screws as
shown above permits rotating the keyboard.

NRLERYSALE IO TESLET LR
REQBSHLIBHATEET,

Removal of Circuit Boards

¥— FOBWAL

Take the circuit boards away gently from the
panel, removing each volume knob and hexagonal
nut without any damage or scratch on the panel,

NRIILERFFEVBICER Y I LDDFEHEXN

Bl bEHLT. = FENILLESEIICH
LTT &V,
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Keyboard . . . ... .. ..

CONTROLS

VCA . ... ... ...

TRIGGER ........

SEQUENCER

SPECIFICATIONS (#2&4%)

. 44 keys, 3% octaves

TUNE:+65 cents to —B5 cents
DE TUNE; VCO 1: +700 cents
to =500 cents
EG: SELECTOR, DEPTH
KEY VOLT: SEQ/KBD
FEET;
VCO 1:2'4'8 16’ 32" 64’
VCO 2: 4' 8" 16" 32’ 64’ 128’
PW: 50~90%
PWM: 10 ~ 90% (LFO sine)
MOD VCO 2 (VCO 1)
MODULATION: FUNCTION,
DEPTH
VCF1 INPUT: N/MLVCO1/ N
VCO LEVEL
VCO2/NOISE/
EXT LEVEL
VCF2 INPUT: VCFIH/ N /TL
VCO02
KBD FOLLOW
MODULATION: FUNCTION,
DEPTH
CUT OFF FRQ
RESONANCE
EG: SELECTOR, DEPTH
FILTER: HP/BP/LP
VCA 1; Input selectors: VCF
1, VCF 2 andvwVCO 1
RMO(VCAZ2): NORMAL/RMO
VCO1/LFO
HOLD: HOLD/EG
EG selector: A, C and E
MODULATION: FUNCTION,
DEPTH
LFO/NORMAL,
SINGLE/MULTI
CLOCK SPEED: 0.1~30Hz
STEP: 110 8
NORMAL/KBD
CLOCK/MANUAL
MANUAL/START or STOP
HOLD
PITCH: 1t0 8

EG .............TRIGGER: KBD/SEQ/EXT
EG TIME: NORMAL/TIMEx5
EG1;IL ...0~ -5
AL...0~ +5
AT ... Tmsec.~ 1sec.
DT ... 10msec.~10sec.
RT ... 10msec.~10sec.
EG2, 3; AT ... 1msec.~1sec.
DT. .. 10msec.~10sec.

SL...0~ 10
RT. .. 10msec~10sec.
LFO ... ...... EG: FUNCTION, DEPTH
SPEED: 0.1 ~ 100Hz
EXTERNAL....... Sensitivity: 0/—20 (dBm)

TRIGGER LEVEL: Trigger
ON at 60mVp_p {Min.)
SIGNAL LEVEL

PORTAMENTO . ... 4sec. at LONG

PITCH BEND ... ... %1 octaveat LIMITTER max.

OUTPUT . ... ..... BALANCE, VOLUME
TERMINALS

OUTPUT .. ....... 1,1+2,2

HIGH: 0dBm/60082

LOW: —20dBm/600 S2
FOOT CONTROLLER . ... for volume control
SEQUENCER OUT .. CONTROL VOLT, TRIGGER

KEY VOLT ... .... IN/OUT

TRIGGER .. ... ... IN/OUT

EXTERNAL.......IN

PHONES ......... for headphones
POWER SOURCE:..... AC50/60 Hz

POWER CONSUMPTION:40W
DIMENSIONS. . ... ... 978(W) x330(D) x 173(H) mm

38%(W)x13(D)x8-13/16(H) in.

WEIGHT . ... ....... 15kg, 33.0 Ibs
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PANEL LAYOUT (/3L A7 })

Yo e

conucny (—SEQUENCER KEY VOLT TRIGGER EXTERNAL
. O oLt ~ ~ S ~ 0
it o IN___ouT IN__OuT IN

REAR PANEL (RP)

‘ vCo ' VCF VCA SEQ
r PITCH. Vo 1 Ve 2 Ve VCF 2 VCA | VCA 2 TRIGGER SEQUENCER
o o: | O Cr| 00| 0o DE0ioe . A N
weur ‘wrorme | WV aromme | Yo © w2 g NOVOn -
O 10 OGO

| ) .
{Ee3Ne] (ofEeEer: YAMAHA
O = [E

o= [JEgmse

5| T%| 0- 3% TF|7E 35|TE 1

- +
o6 Tune frer
Vo 1

oo
o Rled

o

't

6 o6 woovco2” T rwa G oeetn | ‘oD 0&PTH £ DEPTH W0 oerTH
nyLon

e

toswcron | rongron " one | roncon “own | Tl woo runcrion (6 sutcron {woo runcnion g6 sutcron | v veo " oo suncrion o FunciON
L woouaTioN Cooutation

1
Iz Yronwenro | sirer seno |

@ o [ +
%% A | 4 /)
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SSK

Circuit Diagram

G6 LFO-POROI®-6)

JK-J4-2
(KEY VOLT-0UT)

. .15 Huss vool*2 S
Kev-F2.T BBEC oy o ECLBEEN
BE_F -8 ¥ 220 <
KEY-F2-T GECE A T s ZBI00 . @29 94k
KEY-AZ #-T {000 22k o K‘ % 300 B29.94k
KEY-AZ-T OEGC—D G 22K b 33 3100 | P25 gax
M"" P 8 o3 B100 B 29.94K
22K . @ . 2 BI00  B25.94K
. #7220 o ot g i gll:: :zsnn
KEV-C6-M GY 42 2 dea  Z ef2 YT i
KEY-CS #-M Y1 4a! 12 aw = 3:22 o
KEY-C5-M 2 R r Fime
KEY- ¥\ T 5 iy B0 Begsax |
EY-C4 # MYE M w 2= 100 Bieadn
KEY-C4-M = 22 [+ € ™ — %
KEY-C3 #-M QR E— e
KEY-C3-M oo @ 2 B &
KEY-F2-M ol Rl e E::
Clock OSC O
19Z1IKHD)} oy 1M P I LB 13
ATK w00z N{ L
b
*6E3VEIV
- -78 f=9LI(KHz)
A /m -E9VEIV
L_ ice ‘_T£4_‘-v- 75 et
SEQ-ST-(@-14})

\

Buffer

NOTE
CP:Check Point
TP: Test Point

KTR,WH ji.J2.2

(Trigger-OUT)

o 1 x
g ‘E ;‘ = r69tIY
g N 9t
F Key ON
PE O Y RCE-RY '
Pitch Bend e
[
oo

LFO-P2(®-5) RECEN

Lro-p1@-4 2R
OR

LFO-L1(8k1) —0-—

Y
SSK-PBI@-13) —=55K-2v{®-7) —o

Single —Muiti Change

Key Volt Modulation
£67

SEQ-+2(D-2)

3
(=3
Standerd Voltage
Generatlon Tnverting
Buffer
.
3
i
¥ VEO-TUD-1
®
cp3g 75V Reguiator (4] YM24800
o1z T3 o ic2 :TC4049P
ol § IC3,4,6,8:TAT504S
e L3 2 oo Ic5 :TATSO5M
2 gx ¢ c? :NJM4SSBDN
5 = T4 :2SA561
ey RY el L Tr2,3  125C458
E °T DiodesDI~D4 * 151555
- s ZD1,2:02Z7.5A
Eymarks : 1%

TF3

murkl +0.1%

KEC-90106-774



SSHK Circuit Board & Wiring

@ -15

-15

+15

+15

+16

CIF#
@ B(F)

AF{E)

AlD#]

G#(D)

GiC#]

42

41

32

o |o|uje|ofafol o]«

0|0]0}0| O0I0I 0

31

22

2

12

1"

afo| & |wfn]-

M

(elle)is]is)lelle]

]
T
o

KEP-NA-80288-78 &

{Note)

1. 1IC
ICI : YM24800
ic2 : TC4049
IC3,46,8 : TA7504
IC8 : TC7505
1C7 : NJM4558

2. Transistor (FF 2R %)
Tr1,4 : 25A561
Tr2,3 1 25C458

3. Resistor (£37%)

®marks :*1%
®marks :*0.1%

4. Diode(# 4 #—F)

ZD1,2 1 02Z7.5A
D1~4 1 15155656

5. Semi variable resistor (3@ &)

V8K4-1 Type
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VCO Circuit Diagram

o
VerFIID-8)- 28 S8 verF100@-10)

eIl KFIOFEETT
(Psw2)
o
[SEC
De Tune Circuit TREwE . (5)
DE TUNE| - -5
) - R / S T T

(PVRZY

- LIGRE ver.n1@-3)
— e—— oo
- NGOy A D-
153
+1600IS8
. 1¢5” +1600I51
IKEY VOLT-IN)- FETI,2: 25K30A
s
onI o e
Ve KV®T) 3.4 wsce
M [Pwmz]
vgg s Modulation Circuit e ovas)
rt

Buffer

s

a2

2,56 ycr g
-» 12,86 vernao-2)

1 3

seo et Jxrzo v N
13 o VEF-AI(@ b 1

172 VCFF200-8)

is€a'voln) © @9

K VCF-EX3(D-14)
Lro-
LB ycr.rai@-4)

JCSWiLT
TEXTERNAL)

VCF- I (@-6)
LFo- 1/ (@r7)

LFO-N®8)

-Egl.: Tor| (PVR3)
O Y 22 0GB gk G121

oY LFO-AD-5) BR _a
ot TUoSY ssK.Tu@-10) LFO-B(D-4) VCF-AR-3) RE g
P U
VCF-8I2-6) LFO-C(D-3) OR.
w002 VFC@BI Yy
VCRDIR10 T GGog !
LFO-E@-1) —of—
VCFE@-12)

Bo—— (PVRD

o

KEC-90107-78 4



VCO Circuit Board & Wiring

‘ W THK-SBE

View from the printed pattem side of the circuit board.
Ny HNLREBEERTT .

(Note)
1.1C

1c1,4 NJM4558DN
1c2,3
1c6, 7
1c8,9
1C5
FET
FET1,2
Diode
D1,2 : 1N34A
03,4 :151555
Resistor
@marks  : 0.1%
©marks %

©

-

KEP-NA80289-78 &

VCO 111 (1G00153)

This IC is used for voltage controlled 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 5o 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 voliage
Low voltage

High frequency
Low frequency

Cex,) [Input Voltage | Output Frequency
0250V 130.8Hz (C2)
0500V 261.6Hz (C3)
1.000V 523.2Hz (C4)
2.000V. 1046.0Hz (C5)
4.000V. 2093.0Hz_(C6)

Transposition “normal”
3
}orr.ssr 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

—
35Vpp  Asto the frequency,
— refer to the Pin No.2

(KV).
8. GND ..... Earth
9. Vref ... Input of the standard voltage.
10, CT-........ Circuit for time constant.
The following wave shape is produced
11, RT _...... Circuit for time constant.,
0
. Determines the discharging voltage
level
12, T....... Input for the comparator.
Input of the wave shape (NN ) is
provided. from the pin no. 14 (TO).
13. Iref - Input of the standard electronic current
14. 10 Output from time constant circuit.
NN The following wave shape is
produced
16. VIB ..... Input for vibrato control wave.
16. Ve ... +15V input power source.

CS-30(S/# 1001~)

WSC IC (1G00158)

1. Ve ...... +15V input power source
Output of the sine wave

VAVAES
o

3. TO ....... Output of riangular wave.

il
3.2ven
b

Input of siice level.
Input of the DC voltage is provided

Triangular wave

£ sice tevel

Sawtooth wave

5. 50 ....... Output of the inverter wave
Output of inverted sawtooth wave is
produced.

/ Sawioath wave

Inverted sawtooth wave

6. 270 ......Output of double trisngle wave
Double triangle wave is produced
from triangle wove.

Output of pulse wave.

Input of sawiooth wave is provided.

10, PWO ... Output of OP amplit

11, PWI . Inpus of OF ampi
NN ot of he votage s -
i H vided for :cmination of

the sensitvity of PWM lever

i
Lo e e sutse wiow s
changed.

12, 271 ...... Input of triangular wave for produc
ing double triangular weve shape.

Input of tor wave

angui
/\/\/ (700 proviced for making

double  tisngular  wave

shape.

1. Input of the pulse for producing in-
Verted sawtooth wave.

Input of the sawiooth wave.

NN, # providd from veo

for producing inverted saw-
tooth wave

14, TH oo Input of the wave is provided for

producing triangular wave shape.

1nput of the wave for producing sine

/ 1nput ofth wianguiar wave
N/ \./" (T0) s provided for pro-
7 ducing sine wave.

16. GND ... Eath




1.

2

6.

VCF IC (1G00156)

Al ........ Signal Input

Input signals from VCO are provided

1o this pin.

KV ....... Key voltage input
In order to change the tone color
according to the tone range of key-
board, the degignated voltage of the
key will supplied to the pin. (0.25-
.0V)

. Adjustment of the cut off frequency.
Set the control currency of the cut
off frequency.

Vf ... Input of the cut off voltage.

Input voltage of cut off frequency is

supplied to this pin so that the tone

color can be changed. The center
point of the cut off frequency can be
also set

When the VK is 0.25V and. Vf is

5V, the cut off frequency is set to

just 1KHz.

+15V input power source

QO ... Q adjustment.

The Q control current sets the Q

equal 1010, when VQ is 0 volt.

Input of the voltage for Q control
Qs variable according to the control
voltage supplied.
When the control voltage is

OV (Max.), Q=10
When the control voltage is

10V (Min.), Q=05
Earth
Q feed back
This is the feed back output pin for
the Q control by which the Q is
determined.
P ....... Low-pass output

~648/0CT

The output of lower fre-
quencies are produced

. €2 ... C pin for determination of the cut

off frequency.
—15V power source.
Band-pass output.

+12dB/OCT.

The output of intermediate
frequences are produced.

. C pin for determination of the cut
off frequency.

Hi-pass output

+6d8/0CT

The output of higher fre-
quencies are produced.

H

. Input of feed back
The input signal for determination of
cut off frequency.

(F
BRI I,

veo-Ni@6 2o Lo ol mp

veo-ru@-7 2
N2,

N
u 66 NI

PK XS]

VCO-EXT®-7)

eF|
veNa| !

veo-ken-2) W

CS-30(S/# 1001~)

<= -Explanation for IC
I CHe)

B8 veokF1060-5)

VCF Circuit Diagram

HPU@-1)

8168  ven8p1(@-9)

LPLWH YA HP1(®-10)

ki frio
Y83
s s VeF I
-
-
nd . - 3K 10/16. HPL_ VI
wiie)ie 8 ol —2mg S
£ oo
o - o ) O D L P
Butfer TR L ] 1] s
= * o < <2 Tooos s
S0 o] O elow> )
3 : B gu

.

[RESONANCE]
(PVRS)
(PR 4 M9

[SELECTOR)
A~ (PSWe) (PVRII)

-

or

prapL2-RE

L

w2 66
l““; 3 2(D-11)
820% | 016
;my: 4 LP25PK yeatpaci12)
oroox | 5[1C3>T EEEeS
HE
636] sax
[t
e 1 ICI, 2 IGOOISE(A)(B)(C)
1C3,4 NJM4558DN
Emarks : 1%
RI,2,3,4 +[Rok [RLRZ R34
Fay
veokr21@7) 22 vcowgn" S ven@-6)
VCAmD2) VCO-E®-
weoxrzome =) “Veonrma Y oot
VeAR DA 5.9
Veop1a A
o ne  Veo.conn)
veo 1) seQarv3)
VEAR@S) 58 veo Bd.0)
VCOS/H®-91 —veaa®2)
X VCO-A®-3)
VCFEXS(@-15)
VCA-EXT(D-7)
—9—

KEC-90108-78 &



VCF Circuit Board & Wiring

View from the printed pattern side of the circuit board.

RNy — NSRRI BRERTT,

KEP-NA 80290-78 &

« mork +CS 0L only
& mark G50 enly

(Note)
1.1c
1c1,2 : 1600156
ic34 : NJMas58
2. Resistor

® marks :E1%
RIR2R3R4: Rank of IC1,2

IC Rank | R1Rz|R3R4|
A 3K | 470
8 2.4K | 430
[ 2K | 390

VCF-EG (1G00152)

This IC generates envelope wave shape which is
supplied to VCF and control the tone color.

1. NC ...... Not connected
2. Bl ... Input of buffer amplifier
3. OUT ... Output of buffer amprifier.

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

. L '
b AT —A<DTA RT
ph-t--

Output wave AI
L

shape o
1

R
KEY-ON

Earth

voos

ﬂ' S AT starting data
G2 Key ON-OFF data

Vee ... —15V input power source.
AT ... Input of buffer voltage 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
s.

©n

10. OT ... Input of buffer voltage for determi-
nation of the decay time.
Input of the voltage between zero
V and 10V is provided and the first
decay time is controlled from 10mS
until 10°S.
10T

°

11, RT ... Input of buffer voltage for determi-
nation of the release time.
Input of the voltage 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

CS-30(S/# 1001~)

12 TC ... Output of the time control
Qutput of DC voltage is produced
50 that the each time of attack, DT
and RT are controlled
e !

/N il

/N N———,

Vo 0
Time - I
control | & I
voltage

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

13. LC . Output of level control
Output of DC voltage
in produced so that

the IL and AL is

tevel
control
voltage

The higher the voltage, the higher the level and
the lower the voltage the lower the level.

14. A

.+ Input of butter voltage for determi-
nation of attack level.
Input of the voltage between (OV~
10V is provided and the attack level
is controlled from OV until +5V.

+5
AL
[
15. SL ... Input of buffer voltage for determi-

nation of the sustain level

Normally fixed to zero(0) volt.

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 controlled from zero to minus
5volt

—10—



VCA IC (1G00151)
e Input voltage for level control
Input of the control voltage is pro-
wided for changing the level expotenen

watly.
0dB f----o
/.
Fixed
2. u Input of level control voltage.

Input of the control voltage s pro
vided for hnear change of the level

ot 41
pon ?

snape
|
L o~
0d8 out
3N L tnput
Input of the fevel modulated signal
5 provided
INPUT ouTPuT
iy ;
Sl = w
from 1 ]

4 -IN Negative feed back
Normally unused

5 Ver ~15V input power source,

6. Vee +15V input power source.

7. GND ... Earth

8 OUT ... Outpur

Output of the following wave shape

Output s produced
Wave Shape ** Produced

@[

CS-30(S,

~ — ~Explanation for IC
(1 cmm)

/# 1001~)

VCA Circuit Diagram

e OF -
- =
VeAHPI@-S1 LML Lueo ol gy
verspie.a SLotE_Lurg | . . -
verLpi@n MHEL_Luro | & &
- PNIVRIAD
i {Baiance)
il Lot
ig-41 |§z-o
T s
[ . 2
{kow/m
veol PSW5)

VerHp2(@-1) 20 oHE2 Ly,

(PVR3)

56, Lo,
VCF8P2(-2) > 08P2 L8ty
verLp2@®3 KolP2 ey

(PSW2)

Pre=Amp (PSWS)
RMO)
o (PVRE)
- -
* v - NomMAL |

o op _RE
iy o2 PN3.VRT

] [0
- (PSW6) L1,
Pro—Amp | 11,2,3,4 1600ISI(A)
1687 NJM4558D
ic6 HAI452W
PVR 5! 1c7 MATIEHC
Tri~5  :25C458
al d g N vl fexr
37:’::2}3 L] PK ver.eXT(9-13)
SEQ-C(9-7) OR G yer.us 91
Vercia) o
SEQ-£(9-5).5C. = VCF-113-7)
VCFE®13) o
VCF-N(®-5)
OR yCo.n1(@-5)
-1- KEC-90109-78 A



VCA

Circuit Board & Wiring

VCA-EG IC (1G00159)

This IC generates envelope wave shape which s 12. 7C
supplied 10 VCA and control the tone volume.
1L Input of mtal fevel
Fuxed 10 0V
W\
2. 81 Input of bufler amplifier
3 out The bufter amphifier s budt o for
e purpose of marcting mpedance
Output wave shape
ot
AT iy
| RT
o | F
el
ol
N el
2O [l 4. GND .. Earth 13,
rmetsl PO ) 5 Vee +18V input power source
(] 6. G1 Gate 1
10016 (o]
g 7. G2 Gate 2 Level
S ntrol
(e] K[YQN KEV.OFF control
ov ! H
G1—
V AT snng data
62—
Key ON-OFF data
8 Ve 115V input power source.
9. AT Input of buffer voltage for determ:
nation of attack time
Input of the voltage between zero V.
and 10V s provided and the attack 14, NC...
ume s controlled from 1 mS unul 15. SL
18
10. 10T Input of buffer voltage for determ-
nation of decay time.
Input of the voltage between 7¢r0 V.
and 10V s provided and the decay
time s controlled from 10 m second 16. NC
untit 10 second. - OT
View from the printed pattern side of the circuit board. (Note) 1. 207 Input of bulter voltage for determ:
Ry = RNHRE-BLERTT . 1.1C nation of release time,
IC1~4 : 1G00151 Input of the voltage between zero V.
Ics : NJM4558 and 10V s provided and the time
ice : HA1452 key-off untill release 15 controlled
ic7 : HAT9BHC from 10 m$S unul 10 §.
2. Transistor (b5 >22%) RT
Tri~5 : 28C458
3. Phote coupler
PC1-2  : PS58-G50-2018
4. Semi Variable Resistor (@)

URT~9 :V8K4-1 Type

KEP-NA 80291-78 &

ntvol -
vo ldgti__[—\—|0

CS-30(S/# 1001~)

Output of tme control
Output of the DC voltage 15 pro
duced so that the each time of
Attack, Tst Decay and 2nd Decay are
controlled
KEY-ON

Time i

control |

voltage \
The higher the voltage, the
shorter the time and the
lower the voltage, the lon-
ger the time,

Output of level control

VLN
1 isL)

“ov

Output of the DC voltage
for AL and SL control s
provided.

The higher the voltage . the

higher the level and the
fower the voltage, the lower
the level

- Not connected
Input of bulfer voltage for determi
nation of the sustan level

Input of the voltage between zero V

and 10V 15 provided so that the

sustain level can be controlled
-10
-0

. Not connected
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SEQ Circuit
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K32
{Trigger-IN)
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iSEQ-Trigger OUT)

Qe :
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SEQ Circuit Board & Wiring

View from the printed pattern side of the circuit board. T ' (Note)

AFTERECRERSRRTS, 2. Transistor (F5>3%%)
ic1 : 1600150 Te6,17  : 25A561
ic2 + TC4069P other : 25C458
ic3 :TC4011P 3. FET : 25K30A
1c4 1TC4022P 4. Diode (54 4 —F)
1C5,6 : TC4016P D 1 151556
ic8 : TA7504M 5. LED (Rk514—F)
1C9~11  :1G00151 sLP1328
ic12 : 1600152

1c13,14 : 1600159
1C15,16 : NJM4558
ic? : TA7505M
KEP-NA 80293784 T
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LFO Circuit Diagram

Pl
R SsK-pp(©-4) ' 1 VeON®-3)
i PORTAMENTO| | 5 I N L] ekos
o 3 rtor ox | cet
T e e ®VRS) | p3E hvertor_x s "
i 22 " RE ssk-PN(®-5) i i -i6toz
- 1 L1 oR . < EG
H 1o O sk rorl]  Jroro 2L ecTon/bepTH
i | ve] Yoo (PSW1) (PVRI) L Yo veoy @12)
| i SSK-PORID-3) SSK-POD-2) AP P S
i ! Veo-E®-11) fomorT 1 v 16202
LR voooma b oo || | el
veo-c@nBol o jiaf 1 Tk
REB .8, H ' s
VCO-B(’)E)ﬁ‘:O i [ A L VCO-M®-1)
veo-a@nTot-ito | ~
g0z
ssk+10013 2 2M0 Lo g8 =] -8to2
| TP
.15 External Pre-Amp. s . ik

P
or A
g SR EsIq x-S m
T g 19 - 20 e oft_se
H x VCO-ML®-10)

texTn = 197225 jxswi-m
(EXTERNAL 0/~20)

1ox

| 048R j.swi-B

100k

d [
v

-5

KBD Timing Trigger
i

sy

0 o0
seavrs@11) 2ol pi-g

&

SEQUFTE-9)

AMP External Trigger

WH_KTR

K922
{TRIGGER-OUT)

= +6.911V
st EEOETL
XTERALO/~201 | Koy ON
133 -gotv XY
I s
SToer

N

LS8 vernminm
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LFO Circuit Board & Wiring

@ [or[ 7 [O]
ETI | 6 |O)
evo] 5 10
- 4 O
kTR| 3 O]
N2 O
L]0 i o]~
WA KCH[e) 1
® [a¥] N [e] H
~| s |O =
=7 [0 a5
50 il
A 5|0 2
B 4 |O &
3o i
© 20 12 7
E [H[e) __E

PVAZ B-10K

~ .'_'.mona | 100018
inje i s FET2
o o

: ; [l folo|~ola|o ~[eu| o} ] 10| 0| ]
View from the printed pattern side of the circuit board. o| |ololale|z SlElef |ol8ls
NG =S R BREETT . ‘”""‘TFI?TT & z|g ‘\l‘ ol
@ @
VCO II (IG00150)
1. VI Input of the control voltage.
The frequency is variable in accord- (Note)
ance with the voltage supplied. 1.1€
VvCi 1C1 1 1G00150
\ Vi ICE : BAG34
nput of the § 1C9 : HA1452
\lrollage 0-10v g veon IC2~4,6~8 : NJM4558
> GND IE prrc\av-ded, 2. Transistor (F S22 %)
‘ ... Eart o Tr1~9,11,12,14,15,17,20 : 25C458
3.C ... Capacitor for determination of the Tr10,13,16,18,19 1 28A561
frequency. 3. Diode(#1# —F)
4, . =15V input pawer saurce. D . 151555
5. +15V input power source. ZD : 1817156
6. Output of sine wave. 4, FET
3.20Vpp FET1,2 1 2SK30A
7. SO ... Output of sawtooth wave
8. ladj ....... Setting for standard electric current

KEP-NA80294-78 4. —16 —



CS-30(S/# 1001~)

PRA Circuit Diagram

Pre—Amp(1)

BE
PN3-VA2A.2 =550
Volume)

5(5‘2 IH.. WH
JK-SW2-B1
GY

> JK-SW2-M1
3 {High/Low)
o

Initial

L SN

NP 47K |4 GG
2 JK-SW2-M2
2 (High/Low)
©

VI
PN3-VA2B-2 g 521
(Volume)

560 oy BR
SO~ JK-SW2-B3
47K 2L K

P
= JK-SW2-M3
gi {High/Low)
)

PN3-J-8
PN3-J-7
{Head Phone)
CURRENT
CONTROL
i—l.":O——i—‘“= =15
é
GO—E'_—;
8!: ”
“I50———3—=-15 Ic1,2  :HAlI452wW

Tr1,5,6 : 25C458
Tr2,9 :25D235
Tr3,7 :2SA56I
Tr4,8 :2SA490
Diodes : 1SI1555

—17 - KEC-90110-78 &
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iring

t Board & Wi

ircui

PRA ¢

{Note)

IC

1.

: HA1452

2
2. Transistor ( b

i

1C1

LAF)

F

: 25C458
; 28D235
: 2SA561
1 25A490

Tr1,56
Tr2,9
Tr3

7

Trd,8
Diode (4 #—F)

3

1 151555
4. Semi Variable Resistor (£EEEI)

D1

~13

-1

4
5. Metal oxide film resistor (B&iE#L)

1 V8K-

VR1,2

marks:

-

KEP-NA80292-78 4
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ADC Circuit Diagram

GENERAL, South_African Spec. Japan Spec| DI:I0DC-1 D2 :I0DC-IR  D3,4,5:1S1555
e S Diodos pg:02256A D78:WZI50 09" " I0E-1
GABOETI | 680661 ([POWER SW]
Tiov iy R V Regulate
o ilgis MoV Reguotor 1SV ooy
Veo.s1069-6 2R Zot0) nger T gl 0
& &
NEFRE- e 2l H
SFT 7T & g 5
H HIE x H s
& ©
veo-6®9)°-12X268 < G,
VeoE®N) IC1,2 :NJM45580N
o4 Tri' 1250235 N
§ i gf Tr2,3:25C458 8L g,
H 4,5 25A561 H H
Tr6 25490 #
\ro-1s@eVE12X2 15 Tr7 :25C509 o
VCO--15@-1) FUSE
KEC-10114-774

North Eoropean and Britsh Spec. USAmerican and Canadian Spec.

GABO66I
D ADC Circuit Board & Wiring
B
o
[ACTUAL CONNECTIONS ON VOLTAGE SELECTOR [Australian Spec]
GABO67I [POWER SW)
240varea  220Varea  130Varea  liOVarea
0, A0 S D
© q P o) q @ o) (Note)
'o 9} ® &/ Y 1. FUSE2-3 3. Diode 5. Resistor (i#)
&5 @ o Japan ... L 15AT o1 + 100C-1 mark 1%
N.European. BS . ... 1.6 AT (mini) D2 : 10DC-1R 0.4721W : Metal oxide film (Bt&#Eit)
other . 15 AT (UL) D345  : 151555 * mark
2. Transistor (} 5> 22 %) D6 : 02Z5.6A s
T : 250235 07.8 : WZ150 o l mm
Tr23  :25C458 9 : 10E-1
Tr45 1 25A561 a.1c 6. Semi variable resistor (-
T : 25A490 11,2 : NJM4558 RV1.2  : V18K Type B-2KQ
™ : 25C500

—19— KEP-NA 80296-78 &
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KEY SWITCH Circuit Diagram

Cs-30(S/# 1001~)

Cc6

RE YE BE

$5K-32(@-9)
VL s5K-41(0-8)

Y ssx.4269-7)

S5K-12(0-14) S5K-2200-11)
SSK-11D. E" SK-21(®-12) 86 55K-31(®-10)

;E 194 44444 4

. J J 4 J4d4Ld 4 d
YYYYyyy YYYY YUYV Yyyy vy Yy YYYY YYYYYYY
sk o 88| len onfen onon oron eslon orjen orfen ox)
SSKB-210- 8 |sE BE|8E L1313 BE|BE BE[6E BE[8E LEES 8e
GG GG GG |GG GG|GG. GG|GG G6G|GG GG|GG. GG
SSK-A(®-4) O- YE YE YE[YE YE|YE YE[YE YE|YE YE|YE YE]
OR JOR OR[OR OR|OR OR|OR OR[OR OR|OR OR]
00— re ne [re e re ne|re ne e ne[re ne
KEC-90113-78 4
PN3 Circuit Diagram
BALANCE VOLUME
VRIA VR2A
J PL
o o
VCA-G®-10) PRA-GI®-5) E=s————17
. 1(SE9) 1
x 1 |
ey $ Q7 O I I
IR
P e e BL_ paac@-11) L VR ) __!
Ll WH_ ppa-HL@-12) RE e oi@1s)
e == or
R : BE = PRAHRI13) 8L VCF-G(®-8)
VCA01®-7) B veac@®11) LEWAJ\KD-N

KEC-90113-78 &
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REAR PANEL Circuit Diagram
(JK)

FOOT
[EXTERNAL] [TRIGGER] [KEY voLT] [SEQUENCER]  [CONTROLLER

TIGGER VOLT
0/-20 N out m ourT N ouT  out 2 1+2 1 HIGH/LOW
Swi Ji J2 14 J5 J6 J7 Js Jo Jio Jn swz2
.
B
u
8 B 5
§
by R sl g o I oy
d oy g s & 4 sl @ § & 5| & & & g5 4 sl 2 & & g =2
£ S 8 & £t & % ] £ 5 88 & 8% & ) 3
¢ g € € %2 9 g 5 % 8 g g g8 ¢ & § § +
5 5 =) S 25 & @ a @ @ @ b BS @ 5 & B > 3
KEC-90113-78 &
REAR PANEL circuit Board & Wiring
EXTERNAL FTRIGGER—\ KEY vor_'r_l [~ SEQUENCER—| FOOT | ouT PUT
(TRIGGER) (voLT)
out IN ouT ouT CONTROLLER

2
0 o
v NN N n Yo7 1 i v, Yoo B
i J % % ¥ ¢ Bz Y 4 i j - 3
Q 0 « - [¢) Je] 5] 0
]iuu 63 \L'”sio-m@-ll L_.B“ 2vco-ex(@-4) L l—"“’ SEQGID-4) I—““’ sE0.6@-3) L L"“?vcm(@\zw

22 roes1®) W seakTRO-12) VIX2 5EQ.KVID-8) BEx2
wixz

SEQTRO-5) $EQ-Q0(@-4) S venexp(®-5)
VCO-KVI®-10) VCO-SEQID-3)

SSK-KTRI®-2) Y sk KVID-1) lnz,

LFO-KTR{®-3)

L2 o —x@-14)
BL1
12 Ssk.ex@-7)

. o
JK sw2.T1
m..,y./uw)
L vCA-GIO-1

&l
JK-sW2-T2
{High/Low)
VCA-GI®-13)

LOR jx.sw2.13
High/Low)

—21- KEP-NA80295-78 &
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Standerd for circuit inspecpion and adjustmeni

ADC Circuit Board

1. =15V Adjustment (+15V Adjustment)
Adjust[VR1] until a voltage of —15.00V is present across —15V and E terminals. Then, make sure that a
voltage of +16+ 0.15V is present across +15V and E terminzls.

2. +10V Adjustment
Adjustuntil a voltage of +10.00V is present across +10V and E terrainals.

3. Load Characteristics
When no load is appliad, the fiuctuation should be smalier than *0.5% and should show neither oscil-
lation nor abnormal voltage.
Make sure that the regulator’s response to load fluctuation is within 50m sec. When connecting Mylar
capacitors of 0.47uF across each terminal and the E terminal, make sure that neither oscillation nor
abrormal voltage is generated and the response time is within 50m sec.

4, First Stage Voltage and Output Voltage
Wher load is fully applied, the output voltage fluctuation should be smaller than £0.1% for the first
stage voltage fluctuation of £15%, and the regulator should respond within 50m sec to a drastic change
in the first stage voltage.

5. Ripple Noise

When load is fully applied, make sure that ripple noise smaller than 10mVp-p is present at each output
terminal.

—292



CS-30(S/# 1001~)

SSK Circuit Board

. Power Supply for Key Assignor

+7V Adjustment ... .... Make sure that voltage of +6.9 + 0.6V is present at 1st Pin of IC1.

—7V Adjustment ,...... Make sure that voltage of —6.9 £ 0.6V is present at 40th Pin of I1C1.

. Key Assignor Clock

Make sure that a waveform as in the figure below is obtainable at 2nd Pin of IC;.

-6.9=1V
VY
—69+1V f=9+1KHz

. Pitch Bend Voltage Generator Circuit

a. Set the PITCH BEND knob to 0 position, then adjust until 2,000V is obtained at CP6 or 2V
((4)—6.7) terminal.

b. Set the LIMITTER lever to MAX position and PITCH BEND knob to “+' position, then adjust
5o that 4.000V is obtained at PB (@—13) terminal.
Note: When PITCH BEND knob is in “—"' position 1.00V is obtained at PB terminal.

. Key Voltage Modulator Circuit

a. Set the PITCH BEND knob to 0 position, then adjust 50 that —2.000V is obtained at CP7.
b. Adjust the TUNE knob until 0.000V is present at TU {4)—10) terminal. Set the EG=DEPTH knob in

PITCH Section to 0 position, then adjust so that 2.000V is obtained at CP8.

. Key Voltage Generator Circuit

a. Press F2 key and adjust [ VR 7] so that 250 * 0.2mV is obtained at CP9.
b. After the item 4—(a) adjustment, adjust [VR 1) so that 166.8 * 0.1mV is obtained at CP10 or PI
((1D—3) terminal.

c. After the item 4—(b) adjustment, adjust until 166.8 * 0.1mV is present at CP11 or KV ({1)—1)
terminal.

. Portamento Circuit

a. Set the PORTAMENTO lever to S position, press Fz key, and then turn Cs key on, make sure that a
waveform as in the figure A is obtainable at KV {({1)—1) terminal.

b. Set the PORTAMENTO lever to L position, then make sure that a waveform as in the figure B is
obtainable at the same.
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Ci(2.00V)

Foeed | (166mV ) F .

Fig, A Fig. B

7. Trigger Mode Convertor Circuit

Turn on and off the C4 and Cs keys as in the figure below, change the key mode from SINGLE to
MULTI, and make sure that the KTR terminal output is as shown in the figure.

OFF During SINGLE Mode, as long as a key

C.key _I oN I | i ON remains depressed, operating other

C skey : ON ON !(eys has no effect on the KTR, which
" is kept ON.

Trigger Mode |  SNGLE | [ mum

i | During MULT! Mode, depressing keys
i M-V successively permits KTR to turn ON
——y one after another with priority given
i to higher tones.

KTR

—24 —
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¢. Leave adjustments as in 2—(b) and use the CUT OFF FREQ (PVR8) to adjust for a TP3 voltage of +7

+ 0.1V. Then turn the Bs key ON; when the KBED FOLLOW (PVR4) is set for 500mV at the second
pin of IC; the LP2 level should just peak.

Next, when TP3 voltage is +3 + 0.1V turn the B2 key ON. When the KBD FOLLOW (PVR4) is used to
set for B00mYV at the second pin of 1C, the LP2 level should peak.

. Return the setting to the 2—(a, b) condition. When the MOD FUNCTION (PSW5) is set to /\/ and

MOD DEPTH (PVR10) to 10 check the cutoff frequency by listening to the sound according to the
input N\J wave.

. Set EG1 ~ 3 to any position and EG DEPTH (PVR12) to approximately center position, Peak fre-

quency should vary according to the EG waveform when the EG SELECTOR (PSW12) is switched
from A to E.

3. KBD FOLLOW Circuit

— 29

a. When the F2 key is ON (with 166.8mV present at the KV {{1)=7) terminal), adjust [VR 7] so that

0OmV is present at TP1.

b. With the KBD FOLLOW (PVR3) set to 0, adjust (VR 5] so that the F11 ({1)—6) terminal receives

166.8mV.

Then set the KBD FOLLOW (PVR3) to 1 and turn the Cs key ON. Check for 2.000V at the F1l
({1, —6) terminal.

¢. As in 3—la), with the KBD FOLLOW (PVR4) to 0, adjust so that 166.8mV appears at the

F21 ({1)—4) terminal.

Next, set the KBD FOLLOW (PVR4) to 1. Check for 2.000V at the F21 ({{)—4) terminal when the
Ce key is QN,
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VCA Circuit Board

1. Voltage Control Amplifier Circuit No. 1 (VCA1)
a. Set the VCF1 (PVRI1], VCF2 (PVR2), A/ VCO1 (PVR3) and MOD DEPTH (PVR4) to 0, and set

the HOLD/EG switch [PSW5) to HOLD.
Adjust . when (VR 2] is at approximately its center position, so that +3 £ 0.1V is present at
TP1.

Then set each of the EG1 ~ 3 sliders to either 0 or S and adjust @ so that —200 £ 10mV is

present at TP1 when the HOLD/EG switch (PSW5) is set to EG (i.e., when OV input is present at the

third pin of ICy ).

After the above adjustments, set the HP/BP/LP switch (PSW2) to HP, the MOD FUNCTION (PSW7)
to N/ and VCF2 (PVR2) to 10.

b. As in 1—(a), set the HOLD/EG switch (PSW5) to HOLD and the VCO2 FEET to 4'. Adjust the CUT
OFF FREQ of VCF2 and the RESONANCE so that a 1053Hz, 3Vp-p waveform is input to the HP2
{{D—11) terminal when the Ca key is ON.

At this time adjust @. so that a 1.3Vp-p waveform is present at TP2.

Next set VCF2 (PVR2) to 0, MOD DEPTH (PVR4) to 10 and LFO SPEED to F. Adjust s0
that the TP2 output waveform level is minimum when a 100Hz, 3Vp-p wave is added to the /\/
{2)—2) terminal.

2. Voltage Control Amplifier Circuit No. 2 (VCA2)

a. Set the MOD DEPTH (PVR5) to 0, MOD FUNCTION (PSW8) to N/ and the HOLD/EG switch
(PSWB) to HOLD.
When is set to approximately its middle position, adjust (VR 5! so that +3 £ 0.1V is present
at TP3.
Then set each of the EG1 ~ 3 sliders to either 0 or S and adjust VR6 so that —200 £ 10mV is
present at TP3 when the HOLD/EG switch (PSW6) is set to EG (i.e., when OV input is present at the
third pin of 1C3}.

b. As in 2—(a), set the HOLD/EG switch (PSWE) to HOLD, VCO2 FEET to 4’ and switch the C4 key

ON. Adjust the VCO2 CUT OFF FREQ and RESONANCE so that a 1053Hz, 3Vp-p waveform is
present as input at the HP2 ({1)—11) terminal. Set the RMO volume (PVRG) to NORMAL. At this
time a 6.6 £ 0.3V waveform should appear at TP5.
With everything set in this condition, adjust so that a 1.5 * 0.05V waveform is present at TP4.
Next set the VCO2 section KBD/SEQ switch to SEQ and turn the SEQ section PITCH 1 all the way
to the left {so that OV appears at the HP2 ({1)—11) terminal). Also set the LFO SPEED to F. Adjust
50 that the TP4 output waveform is minimum when a 100Hz, 3V N/ waveform is added to
the NJ (2)—2) terminal.
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3. RING MODULATOR Circuit
a. Set the VCO1/LFO switch (PSW9) to LFO, the RMO volume (PVR6) to MOD and the KBD/SEQ
switch in the VCO2 section to SEQ. Then turn the PITCH 1 of the SEQ section all the way to the left
(so that OV appears at the HP2 (1 —11) terminal) and set the LFO section SPEED to F. Adjust

so that the TP5 signal is minimum when a 100Hz, 3Vp-p N/ waveform is added to the N/
(@)=2) terminal.

b. After the above adjustments are made, return the KBD/SEQ switch of the VCO section to KBD and
set the VCO2 FEET to 4'. With the Ca key ON (i.e,, with a 1KHz, 3V waveform added to the HP2
((1)=11) terminal), the waveform shown below should appear at TP5,

1 KHz

100Hz

10=1mS

If the waveform is unbalanced, take its average.
Note: If the waveform is hard to read, adjust the LFO SPEED slightly.
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SEQ Circuit Board

1. Clock Pulse Oscillator Circuit
Turn the CLOCK/MAMNUAL (PSW10) switch to CLOCK and turn the CLOCK SPEED volume (PVR1) to
S as far as it will go. Make sure that the frequency is 0.1 * 0.01Hz at TP1. If not, adjust it by turning
. Then, turn the CLOCK SPEED volume fully to F position and adjust (VR 1] until 30 + 3Hz is
obtained. Repeat this adjustment until both S and F levels are both satisfied. LED indicator must glow
in accordance with the frequency.

2. Sequencer Circuits
A. Step Circuit
a. After turning the CLOCK/MANUAL (PSW10) switch to CLOCK, STEP (PSW1) selector to 8 and
NORMAL/KBD (PSW11) to NORMAL respectively, rotate the CLOCK SPEED veolume (PVR1) by
about 1/3 of its full extent and depress START/STOP button. The LED indicator should glow to
indicate that the steps are shifted from 1 to 8 in sequence,

b. Turn the STEP {PSW1) switch to [n] position and the step must be changed to 1 to [n] from 1 to 8.

B. START/STOP Circuit
After turning the switches as mentioned in paragraph A—{a) above, press START/STOP button ON

(+15V input is applied to terminals SP/ST (1)—4)). The LED indicator will go off the moment the
START/STOP button is depressed and will start from step 1 immediately after the switch is turned
ON again,

When CLOCK/MANUAL switch (PSW10) is turned to MANUAL position, the timing step will be

halted and it should be shifted step by step turning the START/STOP button ON and OFF alter-
nately.

C. Pitch Circuit

After turning the switches as mentioned in paragraph A—(a), rotate each PITCH volume from 1 to 8
(P;.."R2 to 9) fully in the counterclockwise direction, Adjust @ so that the voltage level at
terminal Qo (3/—4) is 0 £ 50uV, Similarly, when all PITCH volumes are turned fully in the clockwise
direction, 2 = 0.002V should be obtained at the terminal. With an arbitrary setting of each PITCH
volume of 1 to 8, a voltage between O and +2V in accordance with the setting should be obtained.

D. KV Buffer Circuit

a. Insert an open plug into KEY VOLT—IN receptacle {J5) on the rear panel and short KV (. 1.—-8)
across G terminal. When NORMAL/KBD switch (PSW11) is turned to KBD position, the voltage at
TP6 must be 0 + 50uV. If not, adjust it by means of .

b. Withdraw the open plug, clear the short circuit and set PITCH 1 (PVR2) volume to the center
position. When PITCH volumes 2 to " n”~ (PVR3 to *n”} are fully turned in the clockwise direction,
+2 £ 0.002V with the PITCH 1 timing and +4 * 0.3V with the timing of PITCH 2 to [n] should
appear in Qo [{3)—4) terminal.

—32 —
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E. Hold Circuit

When HOLD button is continuously depressed with the same setting as the above paragraph (a), the
voltage levels of +2 + 0.05V with the timing of PITCH 1 and +4 * 0.3V with the timing of PITCH 2
to n should appear respectively.

3. Envelope Generator Circuit

A, EG1
a. Respectively turn KBD/SEQ/EXT selector switch (PSW4} to KBD, NORMAL/TIME x 5 switch

(PSW7) to NORMAL, INITIAL LEVEL lever (PVR10) to —5, ATTACK LEVEL lever (PVR11) to +5
and DECAY TIME (PVR13) and RELEASE TIME (PVR14) levers to S positions.

Turn the ATTACK TIME Lever {PVR12} until +8 £ 0.1V is obtained at TP3. Adjust @ 50 that
the rising curve as shown in Fig. 1 with T of 4 £ 0.1m$ is obtained from terminal A ( 3 —1) when the
key is ON (=7V is applied to the terminal TR { T.—5). In addition, adjust (VR 5] so that the voltage
is levelled off at 0 £ 0.1V 5 seconds or later after the key has been turned ON.

. Turn the ATTACK TIME lever until +3V £ 0,1V is obtained at TP3 and turn the key ON, Adjust

VR 7| to lengthen T when it is longer than 125mS or to shorten T when it is shorter. Raise the TP3
voltage level to +8 £ 0.1V and adjust [VR 8 again to 4 £ 0.1mS. Repeat this adjustment until T
becomes 125 + 5mS when +3 = 0.1V is appiied to TP3,

+10V 7\

[1AY / I
—10v —T

key-ON Fig. 1

. The inverse waveform of terminal A output should be obtained at terminal B ('3 —3). Confirm that

the above T is multiplied by 3.3 to 6.1 when NORMAL/TIME x 5 switch (PSW7) is in TIME x b
position,
Also make sure that LED indicator (LE9) glows when the key is ON,

. EG2
. Respectively turn KBD/SEQ/EXT selector switch (PSW5) KBD, NORMAL/TIME x 5 switch (PSW8)

to NORMAL, both DECAY TIME (PVR16) and RELEASE TIME (PVR18) levers to S and SUSTAIN
LEVEL lever (PVR17) to 0 positions.

Turn ATTACK TIME lever {PVR15) until +8 £ 0.2V appears at TP4. Adjust @ s0 that the
rising curve as shown in Fig. 2 is obtained from terminal C (13 —7) with T of 4 £ 0.1mS when the key
is ON (~7V is applied to terminal TR (1 —5). Also adjust VR8 so that the voltage is levelled off at
0 £ 0.01V 5 seconds or later after the key is ON.

. Turn the ATTACK TIME lever until +3 = 0.1V appears at TP4 and turn the key ON. Adjust [VR10|

to lengthen T when it exceeds 125mS or to shorten T when it is less than that. Raise the voltage level
of TP4 to +8 * 0.1V and adjust (VR ! again for 4 £ 0.1mS.

Repeat this adjustment until T becomes 125 + 5mS when 10V
TP4is +3 £ 0.1V.

0+0.01V

key-ON
Fig. 2
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c. The inverse waveform of terminal C output should be obtained at terminal D { 3 —6). Confirm that T
above is multiplied by 3.3 to 6.1 when NORMAL/TIME x 5 switch (PSW8) is at TIME x b position.
Also make sure that LED indicator {LE10) glows when the key is ON.

C. EG3
a. Respectively turn KBD/SEQ/EXT selector switch (PSW6} to KBD, NORMAL/TIME x 5 switch
(PSWQ) to NORMAL, both DECAY TIME (PVR20) and RELEASE TIME (PSW9) levers to S and
SUSTAIN LEVEL lever (PVR21) to O positions. Turn ATTACK TIME lever (PVR19) until +8 £
0.2V appears in TP5. Adjust @ so that the above rising curve is obtained from terminal E
('3,—5) with 4 £ 0.1mS of T when the key is ON (—7V is applied to terminal TR {[1,—5)}. Also adjust
@ so that the voltage is levelled off at 0+ 0.01V 5 seconds or later after the key is turned ON.

b. Turn ATTACK TIME lever until +3 = 0,1V appears in TP6, Adjust VR13| to lengthen T when it
exceeds 126mS or to shorten it when it is less than that. Adjust [VR12| again so that T becomes

4 £ 0.1mS when TP5 is +8 * 0.1V, Repeat this adjustment until T becomes 125 £ 5mS when TP5 is
+3+0.1V.

c. Make sure that T is multiplied by 3.3 to 6.1 when NORMAL/TIME x 5 switch (PSW9) is at TIME x 5
position and that LED indicator (LE11) glows when the key is ON.

— 34 —
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LFO Circuit Board

1. LFO Oscillation Circuit

Turn EG-DEPTH volume {PV1) to 0 and SPEED control (PVR2) to S positions and adjust (VR 2) to
provide terminal ™. (.3 —8) with 0.1 * 0.02Hz.

Then, adjust 10 obtain 100 * 2Hz when SPEED control {PVR2) is turned to F position.

LED indicator will glow according to the number of frequencies.

2. Waveform Conversion Circuit

a. The wavefarms shown in Fig. 1, Fig. 2, Fig. 3 and Fig. 4 should be obtained at terminals [~ (3 —

8), ¥ (2-7), NJ(3—=9)and [ L (4 —1) respectively.

+1.6+0.2V

yavA

V4

ov \
—1.6=0.2V

b. When LFO/NORMAL switch on TRIGGER is turned to LFO {0V at terminal N {4 —2) and the key
is turned ON (—7V is applied to terminal KTR (4 —3)), the waveform shown in Fig. 5 should be
obtained at terminal O [ L (3 —10) and its frequency should be one half (cycle time is two times

that of LFO oscillator.)

b
14£1V

4

Fig. 5

3. Trigger Circuit

Terminal LTR (4—7) should operate as shown in Fig. 4 under the following conditions:

LFQ oscillation terminal ('3,—8)

LFO/NOR .....N terminal {4 —2)

KEY-ON .. ... KTR terminal {'4.—3)

LTR terminal {{4/—7)

LED glows

— 35—

!_
: +15
NOMAL : LFO
: 0
. +7V
OF?L ON OFF ON |
-7V
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4. Noise Generator Circuit
a. Adjust to obtain 521 Vp-p (2 dBm) output at terminal NI {2 —1),

54 1Vpp

b. Adjust |VR 4] so that voltage fluctuates at terminal S/H (.1:=10) to an equal degree above and below
0V as the center, as illustrated below:

Terminal S/H (.1 —10)

Terminal (10—1) | I l l | I L {With LFO speed at 50Hz)

5. EXT Pre-amplifier Circuit
a. Set FEET on VCO1 to 8, ™~/ VCO1 on VCA1 to 10, and all others to 0, and turn EG/HOLD
selector switch to HOLD.
Then, set BALANCE on PN3 to 1 and adjust VOLUME to provide QUTPUT 1 with a 20mV (—40
dBm) output level when key Ca is turned ON (1053Hz output).
Now, connect QUTPUT 1 to EXTERNAL—IN by using a guitar lead (20mV, 1053Hz is applied to
terminal ESI ({2—7).

b. After the completion of the setting mentioned in paragraph 5—a, 120mV output should be obtained
at terminal O( (2)—5) when SIGNAL LEVEL (PVR4) is turned to 10. Also, 1.25V output should be
presented at terminal —20 ('Z) —3).

6. EXT Trigger Circuit
In addition to the same setting as mentioned in paragraph 5—(a), set TRIGGER LEVEL (PVR3) to 10
and —20/0 selector switch on the rear panel to the 0 position. When SIGNAL LEVEL is set so that a
voltage of +60 = 5mV is applied at terminal ETI ({4'—6), 0 + 0.2V output should appear at terminal ETO
(4)-5).

In addition, when SIGNAL LEVEL is set to 0, +15V output should be obtained at terminal ETQ.
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PRA Circuit Board

1.

Amplifier Circuit
Set the PN3 VOLUME to MAX and make sure that an input signal of about 0.3V is applied to terminals

11 {{17—7) and 21 {1,—9) respectively when the key is turned ON. Then, adjust and (VR 2] so
that 0.6V signal appears at terminals 1H (.1, =5) and 2H {[1)—=13) respectively.

At this stage, 100mV output must be obtained from terminals 1L {{’—2) and 2L (.1 —11) respectively,
and also 0.6V output from 1+ 2H {2 —2) and 50mV output from 1 + 2L ({1)—15) terminals.

. Headphone Amplifier Circuit

When a set of headphones (8 ohm) is connected to the PHONES jack on PN3, 250mV output should be
obtained from terminals HR (2)—13) and HL {2.—12).

. Initial Clear Circuit

Connect either a set of headpnones or a guitar amplifier, turn the key ON and make sure that a sound is
produced. Turn the main switch OFF and then turn it ON after 10 seconds. A sound should be heard
about 8 seconds after the main switch has been turned ON.

. Foot Controller Current Regulation Circuit

A +14 £ 1V and —14 £ 1V should be obtained from terminals +X ((2:—15) and —X ({2, —14) respectively.
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VCO Circuit Board

1.

— 25—

Tune Circuit

Set the TUNE knob to fully [—] position and [+] position, make sure that +75 = 5mV and —75 * 5mV
are respectively obtainable at TU (1)—1) terminal.

. EG Modulator Circuit

Set the SEQ/KBD/EXT switch in Envelope Generator 2 to KBD position, AT, DT, RT 10 S,SL to 10,
EG—SELECTOR (PSW1) to C position, EG=DEPTH [PVR3) to 10 and turn a key ON, make sure that
0.8V is obtainable at EG {(5/—13) terminal. (+8V Envelope voltage waveform is fed into C (5/—78)
terminal.)

Turn the DEPTH (PVR3) knob to the left gradually and make sure the voltage at EG terminal is gradual-
Iy diminished, resulting in 0 £ 0.1V when the knob is fully turned to 0 position.

. DE-TUNE Circuit

a. Put the isoration plug into KEYVQOLT—IN {J5) on rear panel, connect the KV {{4;—9, 10) terminal to
EK (3)—1~ 4) terminal with jamper wire and set the MOD VCO2 (PVR4) 1o 0, then adjust (VR 1)
s0 that 0 £ 50uV or less is obtained at CP1.

b. Under the condition of item 3—(a), adjust so that 0 + 50V or less is obtainable at CP2.

c. Remove jamper wire and isoration plug next. Let SEQ/KBD switch (PSW4, 5) at KBD, set EG—
DEPTH (PVR3) to 0 and turn Cs key ON after TU (1) —1) terminal is set to 0.000V by TURN
Volume. (at the time there is 2.000V at KV terminal.)

When CP2 is set at 2.000V by DE—-TUNE volume make sure that there is 2.000V at IC8, 7 second pin
and‘also is 166.8mV at IC6, 7 second pin when F2 key is ON.

. Voltage Control Oscillator Circuit 1 (VCO1) & Wave Shape Convertor Circuit 1 (WSC1)

a. Set both VCO1 and VCO2 SEQ/KBD switches to KBD side, MOD DEPTH (PVRQ, 10) are 10, FEET
1 (PSW2) at 2’ and turn the TUNE (PVR1) volume untill 0.000V is presentat TU (1. —1) terminal.
Then adjust DE-TUNE (PVR2), when F2 key is pressed, so that the voltage at CP3 is same as that of
CP4 (166.8mV). Next, make sure that voltage of 2.000 * 0.001V is present at CP3 during Ce¢ key is
ON.

b. After the above setting is completed, adjust @ to achieve ™~ 1 {{#—6) terminal output fre-
quency of 8429Hz when the Cs key is ON (KV terminal is 2 + 0.001V).

c. Adjust [VR 3] to achieve 1053.6Hz when the Cs key is ON (KV terminal is 250 + 0.1mV).

Note: 'Repeat {b) and {c) above so that each frequency variation is within 0.1% even when switching.

d. Check that the frequency is in accordance with the chart below when FEET 1 (PSW2) is switched, as
in 4—(b) (i.e., MOD—-DEPTH, PWM1, PW1 are 0 and 50%).

FEET l Frequency (Hz) Note: The output indicated below should be present at the
2' e 8459 [L1 (4-7) and NJ 1 ((4)-5) terminals when
4° 4215 the frequency is the same as the [ 1 terminal.

" i 217 =1.6+£0.3V
16 1083.6 /\ ‘
3 526.8 \/ 0V
64’ 263.4 —~1.620.3V

within £0.1%



5. PW, PWM Circuit
a. Switch the Cs key ON with FEET 1 (PSW2) at 16', MOD FUNCTION (PSWB) at /\/ and MOD—
DEPTH (PVRE) at 10; the frequency should change between 965 and 1160Hz when 3.2Vp-p MN\/
wave is added to the /N\/ (£—1.2) terminal {when the voltage at the /\/ terminal is shifted bet-
ween +1.6V and —1.6V, the frequency will vary between 965 and 1150Hz). At this time, if the MOD
—DEPTH {PVR9) is turned to the left little by little, the frequency variations become less and less; if

itis turned all the way to the left, the original frequency (10563.6 * 1Hz) should appear.

C5-30(5/% 1001~)

b. Be sure the3.2Vp-p /\/ wave is added to the N/ (8 —1.2) terminal. When PWM1 (PVR7) is at 10,
the [[L 1 (4)—7) terminal receives 90 ~ 10 * 9% duty voltage. Then, when PWM1 (PVR7) is return-
ed to 0, then when PW1 (PVR5) is 90% the 11 waveform duty voltage is 90 + 9%.

10%

90%

+1.6V Note: Inverted wave is fed out from
the rear panel OUTPUT,

90%

When +1 .6V input
When PW1 is 80%

1.6V

When —1.6V input

6. Voltage Control Oscillator Circuit 2 (VCO2) & Wave Convertor Circuit 2 (WSC2)
a. As in 4—(a), set FEET 2 (PSW3) to 4'. With the Cs key ON (KV terminal; 2.000V) adjust [VR 8] for

4215Hz at ™ 2 (@)=3) terminal.

b. Then, with the C2 key ON (KV terminal; 250.0mV) adjust | VR 7| for 526.8Hz.
Note: Repeat (a) and {b) above so that each frequency variation is within 0.1% even when switching.

c. As in 6—(a), check that the frequency is as indicated in the chart below when FEET 2 (PSW3) is

switched.

S

FEET
g’
16’
32’
64’
128"

Frequency (Hz)
4215
2107
1053.6
526.8

263.4

131.7

within 0.1%

Note: The waveform shown below should be obtained at
the H_ 2 ((4)—4) terminal at the same frequencies
as ™. 2 terminal.

+1.64+0.3V

oV

b— —1.6 £0.3V

— 26 —
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7. PW, PWM Circuit
a. Switch the Cs key ON, the FEET 2 (PSW3) to 16, MOD FUNCTION (PSW7} to N/ and MOD—
DEPTH (PVR10) to 10. When a 3.2Vp-p N/ wave is fed to the N/ ((6)—1.2) terminal the fre-
quency should shift more than 970 ~ 1160Hz {when the voltage at the /\/ terminal is shifted
between +1.6V and —1.6V the frequency will vary between 970 and 1160Hz). At this time, if the
MOD—-DEPTH (PVR10) is turned to the left little by little, the frequency variations become less and
less; if it is turned all the way to the left, the original frequency (1053.6Hz} should appear.

b. Check that a 3.2Vp-p /\/ wave is added to the /\J (&—1.2) terminal. When PWM2 (PVRB8) is at
10, the [ L 2 terminal (@)—4) receives 90 ~ 10 = 9% duty voltage. Then, when PWM2 is returned to
0 and PW2 (PVRB) is at 90%, the [ L 2 waveform duty voltage is 90 = 9%.

10% 90 %
-1 r +1.6V .
: ; Note: Inverted wave is fed out from
90% i the rear panel OUTPUT.
—1.6V
When +1.5V input When —1.6V input

When PW2 is 80%

8. FM Modulation Circuit
a. Set the MOD—VCO2 (PVR4) to 10. Then, when the Cs key is switched ON (KV terminal; 2 + 0.001
V) adjust at TP1 for a value according to Fig. 1.

Now, when the C3 key is switched ON (KV terminal; +250 * 0.1mV}, adjust | VR 5] according to Fig.
2.

Repeat these adjustments, making sure there is no deviation in the adjusted value, even during
switching.

+4 +0.4V ————— 500 £ 50mV
2V 250mV
—+ 1 £0.1V . 125£30mV
Fig. 1 Fig. 2

b. Switch the Cs key ON (KV terminal, +2 * 0.001V). When MOD—VCO2 (PVR4) is set to 0, +2
0.002V should appear at TP1. In this condition, when DE—-TUNE {PVR2) is at the [+] side, +3
0.1V should appear at TP2; when it is at the [—] side, +1.5 £ 0.1V should appear.

I+

H+
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VCF Circuit Board

1. Voltage Control Filter Circuit (VCF1)
a. Set INPUT {PSW1)to ™ 1and LEVEL 1 (PVR1) to 10,LEVEL 2 (PVR2), MOD DEPTH (PVR9)
and EG—DEPTH (PVR11) to O respectively. Then set the VCO1 FEET to 4" and turn the Ca key ON.
Add a 3.2Vp-p ™ wave to the ™ 1 ((1)—1) terminal and then adjust CUT OFF FREQ (PVR7)
and RESONANCE (PVRS5) for +5V at TP2 and TP4.

b. Under the same conditions as in 1—(a), adjust m for peak level and :@ for peak point so
that an 0.8Vp-p waveform is present at the LP1 (4)—7) terminal.
Next, the BP1 (4 —86) terminal should have a 1.0V output waveform, and HP1 (@) —5) terminal
should have 1.4V [check that the KV voltage {(+500 * 6mV) is added to the second pin of 1C2).

T LP1=0.38V
- BP1=1.0V
1053Hz ‘7HP 1=1.4V

c. Leave adjustments as in 1—({b) and use the CUT OFF FREQ (PVR7) to adjust for a TP2 voltage of +7
£ 0.1V. Then turn the Bs key ON; when the KBD FOLLOW (PVR3) is set for 500mV at the second
pin of IC1 the LP1 level should just peak.

Next, when TP2 voltage is +3 = 0.1V turn the B2 key ON. When the KBD FOLLOW (PVR3) is used
to set for 500mV at the second pin of IC1 the LP1 level should peak.

d. Return the settings to the 2—{a, b) condition. When the MOD FUNCTION (PSW4) is set to N/ and
MOD DEPTH (PVR9) to 10 check the cutoff frequency by listening to the sound according to the
input /MN\/ wave.

e. Set EG1 ~ 3 to any position and EG DEPTH (PVR11) to approximately center position. Peak fre-
quency should vary according to the EG waveform when the EG SELECTOR (PSWB) is switched
from A to E.

2. Voltage Control Filter Circuit (VCF2)
a. Set INPUT (PSW3) to ™. 2 and both MOD DEPTH (PVR10) and EG DEPTH (PVR12) to 0. Then

set the VCO2 FEET to 4" and turn the C4 key ON. Add a 3.2Vp-p ™. wave to the ™. 2 (1) -2)
terminal and then adjust CUT OFF FREQ {PVR8) and RESONANCE (PVR6) for +5V at TP3 and
TP5,

b. Under the same conditions as in 2—{a), adjust , for peak level and [VR 4] for peak point so
that an 0.8Vp-p. Waveform is present at the LP2 ((4)—3) terminal.

Next, the BP2 ((4)—2) terminal should have a 1.0V output waveform, and HP2 ((4—1) terminal
should have 1.4V (check that the KV voltage (+500 * 5mV) is added to the second pin of 1C2 ).

LP2=0.8V,
BP2=1.0V
1053Hz HP2=1.4V

—28—



