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1. SPECIFICATIONS

N (A1 )=~ —ru—NOISE

Keybaord 44 Keys (F ~ C) Noise Level _ 1
Tune Control +1.5 note 1 Control
Transpose Range | L—M—H 1 ggg;gi'—eve' - 1
Egrtamento Time 0 ~ 6 SEC i VCO-2 Level ’ N
ntrol . Control - !
gcr)mrob Portamento Range };/&Hgs ‘lebEs(EO(;F) 1 Mixer ; ﬁgcg'néz?‘t::g:or - +
Bender Control - 1 External Input
“Bender Range VCO-VCF 1 Level Control - !
gg{%f“d“’ ’ SEMI-WHOLE-QUINT 1 832%;’2'23&2‘23 VCF—VCF+BPF—BPF—VCA | 1
LFO-1 Reverse Range N, M 1 Modulation Range | N\ { M1 )— N, — LN —S/H 1
Rate Control 0.1 ~ 20Hz 1 Modulation ' _ 1
Rate 0.1 ~ 20Hz 1 Fontrol
LFo2 LA ru,un) Keyboard Follow - 3
Delay Time 0~ 4 SEC 1 Control
Control vcr | Filter Change LPF—BPF —HPF 1
Mode Range NN (41)— M —RANDOM 1 Switch
2 Ti Cut-Off Frequency| 20Hz ~ 20KHz 1
area | Gomee ™™ | 2~ tom sec ' Reonancs = ,
Lag Time Control - 1 Envelope Range AR—J\ —ADSR 1
Attack Time 0~ 7SEC 1 Sensitivity - 1
‘ ‘2 5 Release Time 0~ 156 SEC 1 Band Frequency Control| 100Hz ~ 10KHz 1
!g Trigger Range KYBD—S/H—~LFO-2—EXT.IN |1 P§ss Resonance — 1
] Attack Time 0~ 7SEC 1] Fier I el Control - 1
b4 « Decay Timé - 1 Modulation Range | NN (A )— v~ Ty 1
‘g 8 | sustain Level - 1 Modulation ' - 1
& | ¢ | Release Time 0~ 15 SEC 1 Control
Trigger Range KYBD-S/H-LFO-2—EXT.IN | 1| yca | Hold Control - 1
Noise Generator Range WHITE-PINK 1 | Envelope Range -, 1
Modulation'Range | N\ { A1 )— "~ —LIN—8/H 1 Panning Control . L
Modulation _ 1 Out Level Control - 1
Control H:ad- Lavel Control ' - 1
mﬁ: center click) | *5 dearee 1 :ﬁ:n';:or Phone’s Jack = !
VCO-1 Synchro Range WEAK—OFF—STRONG 1 Computer For Keyboard Vo.ltage OUT, IN 2
Pulse Width Range | I~ { A1 )— A — MU —MANUAL| 1 For Keyboard Trigger | OUT, IN 2
Pulse Width 50% MLl ~98% T ; Pedal For Expression OUT, IN Z
Control Control For VCO Control — 1
Wave Form Range | M\ — NN — U~ 1 For VCF Control - 1
VCO Range 32'-16'-8'-4'-2" 1 I:{;“I' Audio Level Range L—M-H 1
| Modulation Range | N (N\)— ~_— LM—ADSR | 1 Fn’ggz"" For Audio Input L—M—H 1
Modulation . 1 For Trigger Input - 1
Control Level Range L-M—-H 1
Pitch Control 15 degree 1 Output ) Stereo Output R L 2
VCO-2 g:xg:a{rd Follow ON-OFF 1 Monoral Output — 1
. Speed Lamp LFO-1, LFO-2 2
Range " ADSR-MANUAL ! 'Signal Lamp | VCF, BPF, VCA 13
Pulse Width 50% MU ~98% n_J 1 | Power Voltage| AC 100 ~ 120V, or 220 ~ 250V, 50/60Hz
Control Power oW
Wave Form Range | A\ —AN — ML) — 1L 1| Consumption
VCO Range 32'-16'-8'—4"'-2’ 1 Dimensions 864(W) x 270/335(D) x 257(|:1)mm
Ring Input Range EXT. IN—VCO-1 1 : 34.02 x 10.-63/13.19 x 10.12 inch
Modula- | Input Range LFO, NOISE_VCO 1 | Weight 22kg (incluidng case) or 48.4 Ibs,
tor LFO, Noise Range 1 | Accessory 2.5m connecting cord

'
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~ 2. FRONT PANEL
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3. DESCRIPTION OF ASSEMBLIES

The MODEL SH-5 consists of 4 main units shown below in order of disassembly procedure.

1) KEYBOARD UNIT ASSEMBLY KB-1
2) CONTROL UNIT ASSEMBLY Cu-1
3) SUB CHASSIS UNIT ASSEMBLY SuU-1

4) POWER SUPPLY UNIT ASSEMBLY PC-5

3-1. KEYBOARD UNIT ASSEMBLY KB-1
This unit is subdivided into smaller blocks:

1) KEYBOARD ASSEMBLY SK-142B

2) CONTROL UNIT ASSEMBLY Cu-2
MANUAL BOARD ASSEMBLY OoP-25 -
BENDER ASSEMBLY ) PB-1

A. Keyboard Circuit

Consists of a constant current source fed to the keyboard resistors which provids specific voltage drops when
keyboard keys are pressed.

This voltage is fed to an S & H Circuit where it is held until another voltage is produced by depressing another key.
The output of this circuit is used for controlling the VCO's and VCF.

A second circuit generates trigger-pulses by means of the ON-OFF manuals under the keys for control of
triggering LFO-1, LFO-2, S/H, and ENY GEN,

B. TUNING, TRANSPOSE, PORTAMENTO ,
Each controls 2 VCO's simultaneously. ' )

C. BENDER

The voltage output is variable from + to —, and the circuit is for the control of VCO’s or VCF, selected with a
switch, '

In the VCO mode, there are further selections of 3 ranges: SEMI — WHOLE — QUINT.

Setting the slide switch on VCF, the starting tone color of the bender effect can be changed by moving the CUT-
OFF FREQ. control in the VCF section.

3-2. CONTROL UNIT ASSEMBLY CU-1

Subdivided as follows:

1) CIRCUIT BOARD ASSEMBLY oP-19
2) VCO BOARD ASSEMBLY VO-3
3) CIRCUIT BOARD ASSEMBLY OP-20
4) MIXER BOARD ASSEMBLY OP-23
5) CIRCUIT BOARD ASSEMBLY opP-21
6) CIRCUIT BOARD ASSEMBLY 0oP-22



. ()
3-2-1. CIRCUIT BOARD ASSEMBLY OP-19 . -
Contains: £10V Regulator, PHONES, LFO-1, LFO-2, S/H, and NOISE GEN, circuits,
A. £10V Regulator
The constant voltages +14V and —14V of the input are converted into hlghly stable D.C outputs: +10.00V and
—10.00V., ,
Generally speaking, the more accurate the adjustment (the more zeroes after the decimal point) the more
accurate the VCO tracking will be.
B. PHONES
Controls the LEVEL without any relation to the OUTPUT LEVEL of VCA, p
C. LFO-1 v
This is a Low Frequency Oscillator to produce both inverted and non-inverted Sawtooth waveforms with a phase
difference of 180°, , co
. - : {' ~
1] X [} S
D. LFO-2 \ : !
Produces Sine wave, Square wave (inverted and non-invéned), and Triangular wave for use in modulation, and
TRIG. for AR. and ADSR.
DELAY TIME utilizes Sine wave alone.
"E. S/H
This circuit is for samphng voltages from dlfferent waveforms, using LFO-1 ( /‘N/\‘ ), LFO-2 { A\ ), and
RANDOM (NO]SE) for its input source. The output can be used to control VCO-1 and the VCF for getting
special effects. '
Sample timke decides the timing of the sampling operation.
Lag time uses an RC filter to add lag to quick voltage chang”es.l
F. NOISE GEN. ; » : '
The sound source here ls the white noise produced at the B-E (base — emltter) junction of a reverse biased :
transistor. J
. T
It is amplified gnd, through filtering, is changed to either WHITE or PINK at the output. ~
3-2-2. VCO BOARD ASSEMBLY
VCO-1 . ‘ ' N
A VCO is an oscallator whose frequency is controlled by a control voltage commg from the Keyboard or other
external sources.
. . R
Incoming linear control voltages are first converted into voltages with an exponential increasing ratio.
The oscillator itself is a sawtooth generator. Wave shapers convert this sawtooth to triangle and square waves.
This assembly functions as VCO-1, and is capable of synchronous driving of VCO-2 by means of the synchronizing:.
pulses generated in this assembly.
I3 .
: -

ey
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3-2-3. CIRCUIT BOARD ASSEMBLY OP-20
VCO-2, RING MOD.
VCO-2 is an oscillator which is about the same as VCO-1.

With the Keyfollower turned to OFF, the frequencves generated here are held at a constant level and not subject to
follow the keyboard.

RING MOD. (riqg modulator) is a circuit for producing sounds of special effect, such as bell-like sounds. The sum
and difference of the two input frequencies are the only frequencies to appear at the output of the ring modulator.

3-24. MIXER BOARD ASSEMBLY OP-23

This is the section that decides where the signals commg from NOISE GEN., VCO-1, VCO-2, RING MOD., , EXT. IN.
will go.

Also provided here is an amplifier circuit for the signals of EXT. IN.

G 3-2-5. CIRCUIT BOARD ASSEMBLY OP-21
VCF, BAND PASS FILTER, VCA
The VCF is a Voltage Controlled Filter and can be used either as: LPF, BPF, and HPF,

The LPF consists of a ladder type network of diode chain transistors, and is capable of generating by itself fre-
quencies of a wide range so that it can be used to make musical scales following the keyboard manuals.
H

Band Pass Filter is, unlike the others, a fixed filter and not voltage controlled.

The VCA has its gain under control of the control voltage applied to the base of the current source transistor in this
circuit. ‘ :

3-2-6. CIRCUIT BOARD ASSEMBLY OP-22
AR, ADSR, FIXED ENV,

The Envelope Generators have separate controls: for controlling the elements of the envelopes (ATTACK and
RELEASE for the AR, and ATTACK, DECAY, SUSTAIN, and RELEASE for the ADSR). The Envelope Generators
are triggered from the Keyboard Circuit gate pulses or from LFO-2, S/H, or EXT.

‘9 The FIXED ENV, however, is triggered only by the keyboard gate pulse.

3-3. SUB CHASSIS UNIT ASSEMBLY SU-1 (Including Pack Assembly BX-13)

Located here are the output jacks of SH-5, also with jacks for control from external sources.

3-4. POWER SUPPLY UNIT ASSEMBLY PC-5

This is to produce the regulated 14V and in order to secure voltage accuracy, potentiometers are provided in this
circuit.

Note that PS-17 is for 100 — 120V, while PS-23'is for 200 — 250V,

gt
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4. GENERAL CAUTIONS

4-1, Fuses '
When replacing fuses, use only those rated as shown on the caution label on the circuit board.

Repeatedly blown fuses indr:ate something wrong with the circuits. Using larger value fuses will only aggravate
this condition and will resglt in damagé to the circuits.

4-2. Adjustment
Calibration adjustments should be done in the order given,

Accurate adjustment can be assured only if the procedures are followed exactly as given.

.

4-3. Slide Switch
Double check the positions of slide switches.

Slide switches set in between positions is the largest cause of malfunction of this synthesizer.

4-4. Replacement of parts
- Use only those as spetified in the Parts List.

Use of parts other than as specified can cause function instability or circuit damage.
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5. GENERAL BLOCK DIAGRAM

PORTAMENTO
VARIABLE
HoLo OFF , - .
T FIXED COMPUTAR
or
+ SEQUENCER
LGL I _ -
=1 """ cwreurr [T 7 ; _
| ' ! EXPRESSION
: Fom— - ! PEDAL CONT.
1 i
BENDER T0 veo
H VCO : o ve , ’ ; ., )
i SEMI X . .
! WHOLE 1
QUINT N
I' VeF ' TO VvCF
! : FREQ
| oo I RESONANCE
TRANSPOSE ! C
! TUNE "L MH |
1 1 SYNC
i . ] out ‘ V€O = - —_ ' ?
i ! I LEVEL LEVEL . o
, \ | CONTROLLERS ; W :
~( X : i FORM :
e . e
! ! AN\ vCo-2 L
' M KYBD FOLLOW
' ! IIIJ L] ON/OFF A . ‘ LEVEL
! ' i ] HPF  RESONANCE
1 | FORM BPF | |
‘ | RING LPF PANNING
—l | osc _
KYBD 44 note ( AANGE , MOD.
LEVEL
1V/oct. : RANGE — f:'gz' p— 1 v '
, . . i 248, 32 . osc ' ]
J 1632 VOLT. X VeF yoLr. PHONES
(T Tttt ' CONT . [ VCF+Pr cuT OFF ]
i . PITCH — PITCH — VCF FREQ. K
] vco ‘ f VOLT. _jY vea conr. coNT”
Gl ! CONT. CONT RING JACK :
s ' JACK r . MOD. ESE:_N ] wop. - out
! - 3 MOD. -J —% MOD. EMOQ : LEVEL
AR -
:' N PULSE _J PULSE { } 23511 —sens— ADSR ™
b . " MANUAL-—] WIDTH MANUAL —{ WIDTH ,
| MOD. MOD. NOISE LEVEL ,
I
! vCO-1 vCO=-2 . MIXER VCF VCA
1§ Rate
1§ REVERSE, . '
i O-1 : L-M-H
— i - ;
L/ ! LF . WHITE/PINK SAMPLE TIME :
, s LAG TIME ‘ o [
F NOISE S&H | g T ——
[ GEN. ' :
- i §rate : — pu—
i DELAY | . [ s
I 0-2 | o F— out LR
1 LF - t r—+
. '
, ! : : EXT.IN ~ | oRGAN: k| |
R i —e 1 JACK GUITAR: M
| f | AUDIO mic: L |
. |
’ 1 Vo
N
! i ) FIXED ;
Lo ENV. ATTacK ADSR ] |
1 i SUSTAIN
! | RELEASE
! . ——
i - e
! | ADSR, AR, FIXED ENV.
] i TRIG. SEL e e
i £ ATTACK
L RELEASE
EXT.IN - .
JACK R .
. TRIG. ENVELOPE GEN.
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6. CABINET DISASSEMBLY

v
KEYBOARD UNIT ASSEMBLY
KB-1 (167-001)

. CONTROL UNIT ASSEMBLY
CU-1 (166-001)

)

CORNER METAL
(065-080)

LOOSEN UPPER
SCREW

BU-4850, CA-20

""" (111-024)

REMOVE LOWER
SCREW

P-14A, Cr

(114-002) Serial No. 460500 and Higher

f{}}_‘&of{ Serial No. Up to 450499 .

\

CABINET ASSEMBLY
(031-057)

[}

CIRCUIT BOARD ASSEMBLY
OP-19A (149-019A) !

or
OP-198 (149-019B)
VCO BOARD ASSEMBLY
VO-3 (152-003)
or .
: VO-3A (152-003A)
CIRCUIT BOARD ASSEMBLY
OP-20A (149-020A)
or
OP-20B (149-0208B)
CIRCUIT BOARD ASSEMBLY
OP-21A (149-021A) -
Fi or
ig. 4 OP-21B (149-021B)

CIRCUIT BOARD ASSEMBLY
OP-22 (149-022)

9

or
OP-22A (149.022A)

POWER SUPPLY UNIT ASSEMBLY

PC-5A (162-005A)
or

PC-7A (162-007A)
PC-8A {162-008A ))
PC-SA (162-009A -
PC-10A {162-010A) COVER
PC-11A (162-011A} (065-064)
PC-12A (162-012A)

SUB CHASSIS UNIT ASSEMBLY | U‘
SU-1A (168-001A)

~10—



HOLDER

(064-113) ™

HOLDER

(064-114)

HANDLE
H-26, BLACK ~_

(108-006) N

NAME PLATE
(074-025) N

19/0-10-30 SH-5

8. KEYBOARD UMIT ASSEMBLY KB-1 (167-001)

CONTROL UNIT ASSEMBLY

KEYBOARD ASSEMBLY

{111-019) ’
o a/{ B

Serial No, 460500 and Higher ~ FOOT FOOT
) BU-4850, CA-25  BU-4850, CA-20
Serial No. Up to 450499 {111-026) $111-024)
- = .l’ -] commuy
: asSu
Kr8p var. 238%
vco cowT. EHES
+o2 S38d
-82 S8a
TUNING £x¢
KESYBOARD UNIT AN
ASSEMBLY KB-1 ] ASSEMBLY PITCH BMDER CF CONT,
(167-001) OP-25 TRWSP SE v
(149-025) EXT TRIG.
+81 -8
&
Yo ol E
Pt v
. | e b of
—{ .
Lowr
— | Gy | S | LAl 1 ]
—_—— | —]= +81
@ & DOA KYB0 TRIG W
POWER SUPPLY BOARD ASSEMBLY or
PS-17A (146-017A) '
SUB CHASSIS
POWER SUPPLY UNIT CONTROL UNIT ap UNIT ASSEMBLY
ASSEMBLY PC-5A ASSEMBLY CU-1 ] w SU-1A
(162-005A) (166-001) l LT I {168-001A)
8

—11—

GUIDE BUSHING

W
g D CU-2A (166-002A) SK-1428 (004-003) FELT (101-022)
[} 1
SIDE BLOCK ,/ ,
RUBBER FOOT (091-008)
G-7 25(;85 gLOCK
R (111-023) - 1-007)
\
i
1 [
it \
P COVER
S~ (065-062)
~ COVER
H - (065-007)
| d
-t
L.l 8-1. KEYBOARD ASSEMBLY SK-142B (004-003)
. SIDE ANGLE FHASSIS
L (060-030) 061-057)
SUB CHASSIS UNIT .
ASSEMBLY R (061 (231) /
1 SU-1A (168-001A) :
- KEY SPRING CONNECTOR
{070-052) 2145-3C
- i {010-029)
_PLASTIC FOOT ,
KEY: HOLDER
5P (064-053)
' 7P (064-054) .

1P (064-056)

(068-016)

ACTUATOR RUBBER "}
(107-052) v

KEY ASSEMBLY

F (IVORY) (106-015) ACTUATOR . thosoen HOLDER

G (IVORY) (106-016) (102-003) : .

A (IVORY) (106-017) (071-008)

g t:\\;ggj;; {}gg_-g}g; CONTACT LEAF  SPACER '

(071-001) (073-051) ‘CONTA INTED CIRCUIT BOAR

D (IVORY) (106-020) HoLDeRT LEAR PR aa0et) et

E' (IVORY) (106-021) 6P (064-051) 7P (052-067)

C’' (IVORY) (106-022) 7P (064-052) RESISTOR :

SHARP (BLACK) 100 ohms 1/4W 2%
(106-023) (044-725)

8-2. BENDER ASSEMBLY PB-1 (029-020)

BRACKET

HOLDER SPRING
(064-105)

(064-104) {070-024) _

/ \& -
\’% , soioen— o RE
—f—|—1 =k "F""f . k)

_GE_:/D-~ 0 | B“B""’\

POTENTIOMETER 100K (B) (107-015)

BEARING SPACER
EVE-DOAS20B15 (029-151)

+1665-692T {073-022)
#3 pgrz2) g

STOP FELT -
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8-3. CO

BUSHING (068-001) : KNOB
‘LIGHT EMITTING DIODE TK-1114
SLP-24B (019-003) : (016-021)

NTROL UNIT ASSEMBLY

BRACKET (062-004)
SPEED NUT M8 (121-007

\

L]
1}

\
@ o [P N ] .
3 1 . V 1
SWITCH ? s .
MS-066, 4K -1 ' (] 2
(001-053) 0 0 A
PORTAMENTD
v
S WO gt VARABU (5F - Fng0 LMo
AANGE PORTAMENTD TRANSPOSE
I - —) —
. U -ve
; -{ |-ver
’ . BENDER
, CONTROLLERS| J
S , -
PANEL KNOB
(072-078A) (016-036)
—

S )

e\

Lo o

A}

Q

£
oa
el

1]

[

CHASSIS

BENDER ASSEMBLY
{061-076A}

PB-1 (029-020)

CU-2A (166-002A)

CHASSIS UNIT ASSEMBLY
'

VR-3

<

°° o|lo o

0
©)
(

]
i

o

®

@) o
0

Q

®
/@
(o)
®
®
(@) e

t
]
)

oo e o

] B ‘ eree———
] . \
/ [
7 \
COVER COVER FELT
{065-065) (065-034) (101-023) -
MANUAL BOARD
ASSEMBLY
~TOP-25A
{149-025A)
LONG NUT
M3 x 28.2
{120-005)
Potentiometer-
100k(A) EVC-30AK15A 15 VR1 029-190
100K (B) EVE-DOAK15B15 VR3 029-030
Switch SQ24-12C S1 001-080
Switch ESL-2412 S2, 3,4  001-064
Metal Film Resistors
10K CRB-1/4FX 1% R5 044-838
50K CRB-1/4FX 1% R3, 4 044-861
Resistor 4.7K 5% R2 044-044
Resistor 1 Meg 5% R1 044-072
Potentiometer Serial No. Up to 450499 i
VR3 028-334

100K (B}

EVC-BOAK15B15

84, MANUAL BOARD ASSEMBLY OP-25A (149-925A)

KYBD =
KYBD ——C=>-2
KYBD—"~ x
KYBD — S}-{-2
KYBD —f o
-KYBD — =
—-B1(=14Vv)=F2[0] &
2lof ¢
2lof =
+B1(+14V)==-3l0| =
TRIG. = H
e
KYBD 3 =
VOLT. G-
VCO PEDAL e

VCF BENDER =~4——
KYBD VOLT.=f——
KYBD VOLT.=——
VCO PEDAL =

+10V <23+ @
—~10V=4—28- »

TUNING =S .
VCO BENDER ————n

7 8 8 1011 12y

olooOooO oo

0co0o0o0o0o0o

TRANSPOSE =———.

3
3
e L0
&= 3@ [:g\;c/oa
@) """ AuseG
o] @ ‘nm

-
(3
&

102
17530544
© 60
,l, 3s

Icroz
CAI453G

®

~+— RANGE

Et’-"‘—- BENDER

e

©
©

00060006060

3{== BENDER
A1== BENDER

84== TRANSPOSE

2-1== TRANSPOSE

== PORTAMENTO

= PORTAMENTO

== VCO/VCF SWITCH
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8-5.

KEYBOARD UNIT CIRCUIT KB-1 (SK-142B, CU-2A, OP-25A, PB-1)
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9. CONTROL UNIT ASSEMBLY CU-1 (166-001)

T L

Fig. 1

it

SAVPLE
™e

0
LAG
Tng
SAMPLE HOLD ‘
g.

(

A 3

w

o

”~ ~ = ~
ATIACK  pecay SUSTAN  RELEASE

ENNELOPE GEN

- NOISE GEN J \
! \
) R N SYNTHESIZERS--»
b / \ \ -
/ BU\SHING ! \ ; KNO\B (06-003) PANEL o KNOB

3.%‘(39.1.5 VR17 (068-020) VR18 VR19 ' KNOB TRIM (063-001) (072-076B) TK-1113
(009-002) : (016-026)
JACK WASHER
{121-005) ;
BUSHING H
(068-005) '

: !'

i
Fig. 2 , ; COVER
; , ) : (085.006) | CHASSIS UNIT ASSEMBLY
- / . /
| 0 0 o = 0
O 0 = oflo

)

©

© ©

"
o

@
© 0 ©

©
©
©

@)
O
O
|

© @ ® [T
©
©
© 5
(o]
|_c3
© ©

C\OVER \ \ | C\OVER "
COVER . COVER = {065-068) )

(065-066) (065-067) (065-034)

—14— ()




1976-10-30 SH-5

) CHASSIS UNIT ASSEMBLY
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9-1. CONTROL UNIT CIRCUIT (CU-1) (OP-19B, VO-3A, OP-20B, OP-23A, OP-21B, OP-22A.

)

@!)4

CIRCUIT BOARD ASSEMBLY

AT B (Z ==
VeF BEWD [
we |& —
[l b E—— | l =[A] sk
0 = +82
veo vt \(7 — ] KYBD
Kypp vLT| 8 I — I ""_C[E ",\‘}:T-
==l ru
== [ :"iﬂ ol
Pe—— %{
+8/ - === %’f e
z HINEAR —
>8 WAVE HITE ===_TK] Nols
29 ~X. FRM sl o ' [0
oe LFo-1 SN 3 | FIvK , (s20) +82 RING =~ T Exr
== camp () ZN &) £ | [ 96m  |4elx s a S30k 7 &% -
w O [T
B< LFO-1 * ! . ' w
<g REVERSS ; § L i Yo y —0 | | ¥ 2) o —o 28) o
ag (siz) ! 5 - ——'0——-'1—— (Fg#";’ —0 (525) =IM] v
Ss ' PHONES - —0 | . [ rwm . 0 (526) === Il w02
32 ‘ ol ||| |gom o -
- OO S
x5 T 3 o  Mop, veo-z
2||2¢ P2 2R ™ spup == .
= = N VRZ®) B & ~y
< | |5 N ¢ | PPu Ty w
us (DR D ) ;
Ow
a o

MANUAL BOARD ASSEMBLY OP-25A

FHONES
LEVEL

JOKBxz
Rt

coGs%

CIRCUIT BOARD ASSEMBLY

VCO BOARD ASSEMBLY
VO-3A (152-003A}

OP-20B (149-0208B)

OP-19B (149-019B)
22 %
===10| RING
- SAMPLE veo-1 1
II,)I;Z{IM TIME wIOTH
TIME 500KC SET
500KA (WRI5) (1/ ;fs ) veo-1
3 SsynvC
(VRM) (05(/147-)
LFo-Z
RATE >
+B8/ S0KA +82 X f;ﬁ
RI3) | L T e
XS h ey |t -1 O e 0%
&N /H SET —0 RANGE \_.4 v ycp-2
LAG TIME 100KB (516) 4 RZ7. Sk H% OUY Vi
) 100KA (VRIM) —B2 RANGE
%:qr—sl (VRIS 57 Gzt
S0KB
7474
L g (WRiZ) P PanniNG
= G| 0UT
14
’ ]

~16—

1
XH<
s



Fig. 2
) VCF BEWDER
- CONTROL UNIT ASSEMBLY CU-1 (166-001) VCF CONT, o %
ADSR @.:—__
D 5] —— +81 .
N 6 == f
nop == = @
u [ l—=
i ==
e, = - _KYPP TRIG.
5% - -
e |
LFD-2 hmesad
NoISE (K === sz ; (530>
fo———e—— - +Bl - .
= S Jra S f Rz/ L= | 163
; / 48k | © - VCF o 5’ (O z7k (VR#L)
’ ~ CUT OFF r—O-'o— I°¥1 :
F . . , KYBD —"”"] o0 1
V-1 e VEF FILTER JLEC —0 ° FoLLow Tos —o 'O_J’—.W—IRZZ —-—Oo_ —o sza13 PGEE e
E L___-—— T ORIB ! ' ' 27k —O Y = 3
vz 220K - ver (VR28> (VR31) Ve -B1 | M0l O —— 8
) : 4743 ; ATTACK
100KB B v +81 IMA
. Y, (/RZ9> VeF 100KB (VR31) L , S
‘/ RESONANCE ——-ij' « Inm - (VR¥3)
e 100KCx 2 INp:
~ z = (VR32) ; PP | = 2 |
wl w 2 y,8 = .. 1T ]| % | 8 1
B DO 0 DD RBDD
MIXER BOARD RS . - - R
ASSEMBLY CIRCUIT BOARD ASSEMBLY CIRCUIT BOARD ASSEMBLY
OP-23A (149-023A) OP-21B (149-021B) OP-22A (149-022A)
F fm RO D & 60, 9
rwg [0—=
’ ; /o X gzz 18/ ‘ SUSTAIN
P i , 100
BPF RES > | | w ATTACK DECAY RELEASE 4kl
. FREQ PreL W SENS zZMp ZMD zZMo 7]
100KL x 2 J e . KB | .. (R0 21 (Ra0) 51 (VR2)
(VRz7> < BPF (VR33) < R, Aﬁj
N4 RESOMANCE Zéﬂf ~
DT s5pr8 EXF _IN
& ——
Y1 (30 e oAk 5 S %
(a8
O 05k r——O’OA (531>
(529)
+B1: . +14V ! EXP T e a6
_g;: -14v veh ,..j-.l, l t%
+B2: +10V !
-B2:  -10V o et L 1 it RO —w 8 |-
L j” [ 1 e 73
(vR38) | ouT LEVEL
— I e e _ | foKBxz (YR3P) arw 1
PAWMING [ ]-==—. — — ~ P
oy T T e T s e ; l 6,
J
4_4’ LOUT e ~
3
i 3
&)

DD

2> %W b g N

% W

—17~—

@ W

1976-10-30 SH-5

SUB CHASSIS UNIT ASSEMBLY SU-‘IA (168-001A)




bWk UT VTV WL W

Capacitor, Céramic (10%)

O

[
N
L
L
\ =
< X
0
P4
b
_ 8
; -
v . c 2
. 8 3 W o w v @
2 £ S9swhuw O ; &
4 & ForpESas = 9 g
‘ > 353F alakgr w oo F = g '
. ¥ %3 S3S0s0q Ferc2q35k uEy 5 5 2
TLi5TE 323938 $¢532%8%  5V4k3E 3 == B 333 3 g g
] ¥ e e o a0 wTTFTuw?f L £
T _ 8 32
NN LR RS T 3 8 % Z
AL Sl HEmEE S
‘ o you n o = 2
, 9 : = o
4z 9T sz vz gz 2z _~ommm. '@ [T TR TR BUOG UL wals v T 5 S o m
g ¢ L9l 914 i < w e S g ¥ £
N NN NT3) RECERREL 3 2 W g
= L2y _EB@ Ya N c & .- &
. ) v | V(x)2oeom < 8§ & 8
5 3 ; L2y — arr o) 229 Zadbm F R i &
o £ say === Dérfost | vy QIzzy R e el
S M o i LizaCaol) i 1024t T ¢ © x
o) IO Ogy
g2 : %O O QJ e
22 “ 2 (B
o 8 b N 4 owow <
o 3 ! iy HEE)Lo
- < ] NS 2y
a. g | , orzy | c@ AEE) go2y
G S L WL €111 DT 2 S —~
>3 o @ "§~§ ®
a5 gzl rav -
2 5,59 Gl = X
= \ Nigy | vz 3
w5 § = Ko | @20 :
e % $ G v K 5
N 3 <2744 0223 -CuF (Wl e, | @b == = 8
< [38200men Gl B | (e | Sgy B
P ' s 02T 4 imrrues e L2 g =
< ‘<257 192 : U b (e 2 28 &
o ”&N.ﬂmm. TE : N .‘ . e M € O 3
m 1&2.% "N " AL A m M m Ml
- W eTTS . 7 ) | [ 1 1 QiED = T . 5
5 i wa& & “ mgané = 28 %
[$) ] 002 Y o €07y T, ~ s B <
E | g7} @ % @M [ /eig ] €D Iy 2 85 3
S 5 . ! 20z | < .
@ Y w@w . S “ fov
) 4 [} N Ly
o ISION Y gy o/ %¢ .. , iz ;
g L s %7 8 v\w\m 2:041 gza SINOHd @ po T @
O
. !
L3
\
. qﬂ.‘\o“
{\
3 A
' b4 u w w
- 4 & Fogrp2pg=s Z - b4 )
) 3 F:3f $5sbsb 8 3w o . E £ 5 AL
' T fx3¥T OsS0 =S = = wa-s -
- 2 < > . -
Py Twi G| T ME%M%MEM MNMMmMm._v..N:M WMMWWM o 22 W WWW 3
A | *“ | C oo a0 willFTwy DA
. IR EEIE LN | iy
, ! IEEEEKELE WU el T3 NS
ol [648 88 ) o[6 848 _wc 644 Foc m_
) &._no;n-:n 9€ SE ¥E €E Z€ 1L OC 62 8Z (2 92 5T ¥Z €2 ZZ 12 OZ. 61 2 F °900 %
y . m $5/ & [T TR-Tar e WHOlE B L wa s v E LT n.wﬁwu
- ¢ A A N
) _

=y

"
]
|
_
i 9% !
p P230A22 ) 9022
|
I

] 1€25 iR 5&&&” D@ : tor, )

'm S N 74

mm .% mww T %%O &2% mgw@v&@
, i Lizy(Caal)

~N
] HEE)Lozy
c@ amﬁ&

4005
1 Zaz3 /@
| rav

AOL—

DsbhI52
Wk

Serial No. Up to 440399

ﬂ

e — T
B~

N

=

i QD)
#023(_g7)
020Q 070

L4
' rav
HQX\ AOL+

202

%¢ z.041

124
y2z) £

G
% ”
4828957 e ad IN
o ¢
3SION (1g) m
&

9-2. CIRCUIT BOARD ASSEMBLY OP-19A (149-019A)

Diode 152473

Oz

Oe Capacitor, Tantalum (10%)
@e Capacitor, Electrolytic
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9-3. CIRCUIT DIAGRAM (OP-19B) (+10V, Phones, LFO-1, LFO-2, Noise Gen. S/H)
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VCO BOARD ASSEMBLY VO-3A (152-003A) Serial No. 450400 to 490949
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9-4. VCO BOARD ASSEMBLY VO-3 {152-003) Serial No. up to 440399
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9-5. CIRCUIT DIAGRAM (VO-3B) (VCO-1) Serial No. 500950 and Higher

ke 7
! =N
3 [ Serial No. Up % 490949
I O'—"——O |/
- l o-.o_.___- | ..
I o.-_.q.___o i [
| 3 |
ISR et |
dow /o J
[ by — - - - - -
““““““““““ T - -
MANUAL 'r‘ » !
BOARD I —_— :.l,.
ASSEMBLY v O TwES ™
OP-25A : ' veo-2 : 0——8, "_—OIK 7% IVCD i
' - N 3 -
(149-025A) ! RANGE | SO 100 IC301A c3o0l
A L2 I %CAMT8G -001 :
| 27 NER R301 1302
R b £ ;| 100K 1% L2 TATS08M
: . 12 2L — v 7410
KYep voLT. (3 = r —_— I . Ragz. look 1% ¢ :-:’g -
PENDER 2 :]L': ' — T R303. 00K 1% > =~ ?
TUNING = (4 — K204 320K 1% 513 lw
TRANSPOSE __{ — . e L205_M 1% z /
vco coNT. —— R206. 100k 1% | L —1
L - ] +HoY W RH0T 410 n 5 15 ‘
30, EXT.
ot Skw W _ | | 16303 Q
/ “w YW N} N wAr28 va-i
Areh B T ~ Sy 28
- <« -4,00Y k ;/py oV N Ic3018 §§1[ J Hoy :N:
» £ )
YR NY INT  4cAwsss SR x
. = TR Iz §
PWM X 3,‘\»:‘.
seT oy [
T 4 5.6K R350
r_y&—ovw——l o R339 R333
- oV 0K 60K
vrSas ¢z | T 3L L7 A
— : Z; 30l oz X¥T o 314 .0 .
{ 2 Browa-er 152473 @ I T | 22y
- % o [ R7%. 100K 5
LRo-1 N\ @8) N ; HOY X33 ’ ’ 3 Y3
- M@ e ——{— =N 315 .01 x=
LA-Z ~/ @) o= | €203 Bu 210 R33/  RIZ R334
ST |z ik 100p 100k 200K 1K
< @ N~ | % C%’, WA W W oo
YH Wt @ i RI25 D30Z ]
: R32Z 220K 152473 1
. veo-1 5K - 1c306 1
Mop. ‘ | 3014 |
N 100KA R7ZT. 10K 1% 2,7 2 g3 IC308
Q3 ’ z. 1 W ‘ 596 30IA 1
+Hov £ W 7 5 :
3 R326| K305 / : R34
! 100K | (A3130 312, 1P z ¢! Ik Hov !
& C304 . ey ‘
' R £ CA7130 3> I o 2 ;] AA S
27K X\ W ¥ 100K 1 33 'p
LFO-2 AN 2y WA —-O— 1§§ I < l* Cfo’; x i
« Tu A 28 . o4 b~ > W
VW —O 10K 1% S e | e ¥ j
Ri&. ¢7% | 2 Ry
] O— L —— ~ ¥ x =N o1
CIRCUIT BOARD MANUAL S A 450w~
, ASSEMBLY SIJe % SET Fu%‘ds
N OP-198 srif e
(149-0198) a\ AN VCO BOARD ASSEMBLY
veo-1 3 S VO-3B (152-003B)
PULSE WiDTH
SoKB 4—-—> —H
A CONTROL UNIT ASSEMBLY CU-1 (166-001) e

weak o [

- -

Serial No. 000400 and Higher

MIXER BOARD
ASSEMBLY
OP-23A (149-023A)

CIRCUIT BOARD
ASSEMBLY
OP-20B (149-0208)

/
/
Lo
SYNC oUT

0FF
STRONG: T

- -
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9-6. CIRCUIT BOARD ASSEMBLY OP-20A (149-020A) Serial No. Up to 440399

40
L 2IA

3
® SN T . L
% . @f Sy N
@ V L4 - == M
g S &’@ e
) BN bad x>
5 B0k Raso & E
X ‘ H @@” H ‘ 2 =l +14V
5 N |z % 5 PWM (ADSR)
2 S S SRQ N, Rese H > =81 & o= 14V
-
o - SIS R = Rlo-=lsyNC SWITCH
S 3 -: é @ & 04==L—SYNC SWITCH
~ 823 ==
5 S ez 2 -10v
U @ 38 7 §od=[—ov
g W _D_ §E PWM (MANUAL)
- Q§ /3 S ==t— RANGE
g@ Tee el PITCH
3 ) - . ‘2% =={__MOD. (LFO)
3 o == MOD. (ADSR)
& X. == TRANSPOSE
- G —Veore
s 328 g ==|__ VCO PEDAL
§8 NI =={— BENDER
. f ==L_KYBD VOLT.
- @E‘ ==1— FREQ. SET
WIDTH SET
N Ny
o § :‘:\ s WIDTH ‘754‘/_(083 ] . WIDTH SET
) sig. VR40! e
a 8aL Z0K8 R406 2509458 RING MOD. OUT
0o, : | -
| - an § :
: o3 (2. 2#0)R409 3 EXT. IN VCO-1
; g u & (K PRaoz Hav
z: - LFO. NOISE VCO-2
(/00K )Raol <40l € - E
s e 12U
' MOD. vR202 S .
BAL  /00KB =

¥

snaRefle

veciL-=co

Jonnnanng

g

& 1oy 62

R465 100K, R473 1M, D405 152473

e e, e iy o s rsemres o

9-6a. CIRCUIT BOARD ASSEMBLY OP-20B (149-020B) Serial No. 450400 and Higher

RING MmoOD,

MOD yR402
BAL /00kB | |

o<
S
oz SR PY ,
At s
Vo - - - —
3 “”n Va2l
S50 T S
@g} & R460 ~ E
459 H 2l o=l +14v
Vl‘” Gz & PWM (ADSR)
$38 8 Rasa & o==— _14v
S & V=77 8| Ot==1— SYNC SWITCH
g’s ‘@5 [63==— SYNC SWITCH
= =823 o=={— _iov
f *ee 8 o=l +10v
.53_ et VR404 = & PWM (MANUAL)
4% 100KB < &] o+==— RANGE
===
'_ 2509450 @/zcwa ®| OT™=— PITCH
«"l ..fm? ®| o~{=={_ MOD. (LFO)
-{i}- - S (I30K)Re29 =| o= _ mOD. (ADSR)
MR ﬂ (/M Prez4 s[ == _ TRANSPOSE
R REZ3 ©| 04=={— TUNING
$280F xoes #az53 o=
SRE g - z|o VCO PEDAL
- o= N R42 2| O+==1— BENDER
. Rez! 2| O~F=={— KYBD VOLT.
- g@ k434 =| O1=={— FREQ. SET
. e WIDTH SET.
e X RN wom yrios -
£§8¢ Y7 *| OT——WIDTH SET.
_— g .ro—‘L:
406 = 25C945Q ~| o+ RING MOD. OUT
© E
ng . E
(2. 2K0R409 5 - *7—‘ LFO. NOISE VCO-2
- 7——5 .
~| O-+2=——EXT. IN VCO-1
(/22K )Reo1 Cdo! € - +14v
S
2

Metal Film Resistor CRB-1/4FX (1%)

Resistor 1/4R, J (5%)
Resistor ERC-12GK

Capacitor, Mylar (10%)
Capacitor, Ceramic (10%)

Capacitor, Tantalum (10%)
Capacitor, Electroiytic

Transistor 2SC945Q

Transistor 2SA733Q
Field Effet Transistor 2SK30A-GR

Diode 152473

.
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9-7. CIRCUIT DIAGRAM (OP-20B) (VCO-2, Ring Mod)

CIRCUIT BOARD
ASSEMBLY
OP-198

{149-019B)

RING MOD. CIRCUIT

MANUAL

BOARD ASSEMBLY
OP-26A = -
(149-025A)

£3/b  lreo
199K . z0KB

APSR T

S RE2i 330K

il

oV

CIRCUIT | 02
BOARD ASSEMBLY =
OP-22A (149-022A)
st &
. o> veo-z -
AL PUSE WIDTH
J0KB
R4T4 (vR24)
70 o f
~iav IC408. 409. a10)
-f €421 PING
| %

CONTROL UNIT ASSEMBLY CU-1 (166-001)
CHASSIS UNIT ASSEMBLY CS-6A (164-006A)

o=t
RAVEE 3
(516>
l “w
RI7T
680K W
orel (519D
xrep RE2I. 100K 1%
< " RA22. 10k 1% T
p=4 R4 INK 1%
7 R4Z4_IM 1%
}:{ . W2 LA
. oV g R428. 470K
veo-2 r427 re2E
PITCH SEOK.1% - IM 1%
20 190KB 2
Loz (vR22) |

[<]E
150K

MIXER BOARD
ASSEMBLY
OP-23A (149-023A)

Co .0l

4
-
w?’ =

o1 56
e

wry

v By

N\

A+

CIRCUIT BOARD
MET  ASSEMBLY
OP-20B {149-020B)

vo-3 ®

Swe oyt

.
)

M e e

\

veo-2
WAVE Form
szz>

—23—

1976-10-30 SH-5



[ Al RV N TV N Y s ]

a

9-8. MIXER BOARD ASSEMBLY OP-23A (149-023A)

©%1==To8PF

L=—=_ TO VCF

R713
GIo
L
= —
o
715
3

o

O
@ ‘
W

55
&

— - i
g@ % @°
L4 w w ;
) o o |[U%
©e @ n@ ©&4==_T10vca
N ” SN
- A , _— PN
. ) 4NOGE ____/@ & @E
' . 2 ) o) o ‘
VCO-1 —== [ O F . -
—3 : S '
vCco-2 B ﬂ o E « mm ® i gﬁ: _ :
4. | S S s S
RING MOD.—={%g) X s S S S
~— -
: . ‘ - w
T0 RING MoD.—=1%g) |5 § 8 S| LS
& & & £ NEERG
' & 3
...... é L J _J .
',‘ (@E o (o) o] fo)
i

S

| —1av =170 é@‘ S % "é@"’___'-—gxnm
hefa T NGRSy - 70
| ' |25 ¥ o R@ o
+14V : § 5 ¢ IC70/ 7” E

Resistor 1/4R, J (5%)

—_
D Capacitor, Mylar (10%)

Capacitor, Ceramic (10%) » O

)

Capacitor, Tantalum (10%)

o : ©6 Capacitor, Electrolytic

--

C
L,
o
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9-9. CIRCUIT DIAGRAM (OP-23A) (Mixer. Ext. Amp.)

J\ (523) N ; .
‘ MIXER BOARD "b..ca ) VEF HPF
ASSEMB(LY ) ;& ' D > T
CIRCUIT BOARD boos e = oo 1 OP-23A (149-023A . B
ASSEMBLY G WMt sy RWE JEL. ;—éﬁ '
: OP-19B 4 I o (526 2 H : .
: (149-0198) MIE ?—_‘5}2 : , W (@T ' J S N . ;'?F N vF LT v
. O
Lol —dme [(mlemiteiml | cineun soano
wGES ' 8% ) [ e ' OP-21B (149-0218)
| s [Re o O sw/
: . e ? QG )’ J O o]
' s yeo-f e . [ veo-1 v e === -
. 1 M PN 7
: r% DT F PR SR W S Ny e 1O R — [ T
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=~ : : ASSEMBLY ; gf,;; J B ’
T VO-3A (152-003A) Z == ) W02 T 3 ] !
N 12 LB o X 0 3Z 4
N o ’W3 % il + ’
o] oxe 1 O I'
: - sm / [ rooxc
? ; : : Lo Cmem J e
veo-| . RING MoD, ! - AAMCE ’
- — ' PULSE WIDTH , “réé ) 4 R32) '
' , i i ?—,'5;4— Son (v
. (vR21> ] I ‘ ~0 e ; ; o
: - ar.w ———= e oo
ee-zm \ =) =] o /R ;
' : n :l ( ’ j[ O
I ye-2 ) i " o w5 i .
bl | WAVE ’ i
CIRCUIT BOARD | FORM toxs
ASSEMBLY. (522)
OP-20B (149-0208B) - ’ ,
o £9 e
: oo .
@ , , i e & L
R Rl o SUB CHASSIS UNIT
' , . (VR24> ASSEMBLY :
oG W 3 = SU-1A (168-001A)
. —
P eT -
e . (o2 v
ey _ muxr W $R100. 150K Aro
' $R910. WX '—[
. 5‘;(”
CONTROL UNIT ASSEMBLY CU-1 (166-001)
CHASSIS UNIT ASSEMBLY CS-6A (164-006A}
L - - -
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9-10. CIRCUIT BOARD ASSEMBLY OP-21A (149-021A) Serial No. Up to 440399

. -8t
(528 527 2 R p—
133473 ®:/c —lav
@ @ - €5 o E
(ZZROR561 +018] o4==t—+14v
R557= 8| o= ENV.
ere 2 od=={—HOLD
a ==1—VCA OUT
£ o E
5| O==1+—VCA LAMP
8| o E
&[ or==t—MOD. (VCA)
& o4==1—MOD. (VCA)
& | O1==t—MOD. (VCA)
8| o-=={—MIXER
& o= E
%| or=={—BPF LEVEL
< eqlo
< (39 K]
p-4 :;ﬂ
2l
«©
; LX)
zi 2| o+==}—VCF LAMP
el [ -1
pd & o==—.B-H
) 2| o+==+—RESONANCE
e 0
- 0
ne ﬂ 2 "==\—RESONANCE
R #o 2o ' :
S - -
S~ e vl o !
£ = gl-—-—'— LPF IN
. §§g; II
5= — HPF OUT
E; tEc| O !
1 - ol
ERL TR L& @ (ZZIORDT ~ — HPF IN
¢ X ol s CZEORS!
503 S W e
g NS 505 -
R502 RR VA= © ~— VCF PEDAL
) Gy O Gaorsz e o==— BENDER
H 18724 R523 «| Or"=——ENV. SENS .
4 IS S § 32K )R524 | OT=+—MOD. (VCF)
SRS SISIRR| (755708525 ~| o= CUT OFF FREQ.
’ ~ IR ) R5269 - | 04==—— KYBD VOLT.
X #R05 KN&F o '
= ac & & 2

9-10a. CIRCUIT BOARD ASSEMBLY OP-21B (149-21B) Serial No. 450400 and Higher
VR 508 -
100KB (528 (527  pspz s‘l -—
N\ /52473 & iadd
DG ., T
(ZZEOR561 +018| o4={—+14v
w3 (B0DRS5) — 8| o=r—ENV
ROk R340, 3| of=r—HoLD
Sg AP z?cs%;q“ o+==l—vCA OUT
R5%2 R574 ER E
g X RS RS72 5| O1=={——VCA LAMP
>y R583 k553 E8| o -E
< S k573 R554  R| O={—MOD. (VCA}
53 s o o 8| O==—MOD. (vCA)
-2 wTTTTNS T e o 8| o1=={—mMoD. (VCA)
8o R551 R XX 8| OT==1—MIXER
glo TED T Ay e8 E
bt ® é@g 3| od== —BPF LEVEL
3o ~ °° SY® N EQJO
2o 2 ;Z}T' o '3 exfo
2o 8] T - [A7/36P EE__OJ
glo asg A res
glo '@ oy
3o 2 g €~[0
2o X o & # o+==—VCF LAMP
2l o Nee| o -
gl o & o==—L-B-H
"ﬂ” 2| o1=={—RESONANCE
o0
-] O
me 2 03==1— RESONANCE
Ry 20
3= “a ~
z =0
F = o==—LPF IN
sew '
Q¢
xS & k534 9[?" HPF OUT
EofO |
5% oo
,_g,(;# ~ [ oA==— HPF IN
©[oF==— VvCF PEDAL
1 w| O1==}— BENDER
(2x) ;3 | O==— ENV. SENS
e — ) - = MOD. ‘VCF’
: ~| OI==— CUT OFF FREQ.A
N - . o4==}— KYBD VOLT.
g |
-y

Resistor 1/4R, J (5%)
Resistor ERC-12GK
Capacitor, Mylar (10%)
Capacitor, Ceramic { 10%)

Capacitor, Tantalum (10%)
Capacitor, Electrolytic

Transistor 25C945Q

Transistor 2SA733Q

Field Effet Transistor 2SK30A-GR
Diode 152473

Tr516. .. Tr 519 25C945Q Roland selected VCF

Tr506 . .. Tr 507 2SC1000GR Roland selected VCF

—26—
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CIRCUIT DIAGRAM (OP-21B) (VCF, VCA, Band Pass Filter)

9.11.
e BENDER T \; [
. j{ | VeF seL
MIXER BOARD — P29 (528 !
ASSEMBLY )
‘OP~23A
149-023A) .
' L B+H .
@—== — . .
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R | , ASSEMBLY
e o 4 ] |y e e Al fp————— — e mw——- == e e e e e e SU-1A (168-001A)
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i =t .
. : ' w51 ;" 51 )
! 1 i i
' | ! '
- ! 1 1 RVANIRY
veE ! ' )
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——-@ OP.25A @—= 4 4 Ol 5
A (149-0254) ! T : ! |
— i ' } —(Q)—=—=
" i i Se| . Om ) o
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i 1 ! M EXP. |
: ! P , e
1
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‘ l l | i [ TAIN4M ov RIC i
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CIRCUIT BOARD ASSEMBLY |t ' L
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H ' ; -‘Y" w -
’ — 2z | x o ! PACK
LRI ; L SITTTII T L e e T i S 89T 33%) ASSEMBLY
: REVERSE e ARS 1 |1 | BX-13A
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i i ] > 1I_ K225, (50K iz _ e i 2 ¥ |
- 8 Jooke | 1 1 gz e 35 P N ‘
WR29> +81 1 470K IL503A LFF w=r 1 ET
I i . K CAUSSG FREQ - CIRCUIT BOARD I ]
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. 620 ! na OP-218 (149-0218) y ! !
T2 o : . ]
'1"0'0_:_’ VCF S e e e e e e e e e gy VL gy | S IS
- Lo
\ x 1 T OFF
- 5 : ea e e ¢
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. [%3 Ve2) i
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o - | HOAUSE KCAMSG  KLANSSE oK BANSSG
NS | 0/ % 3z
= ! rsp HES KR cs2 43
-BI . i 33K W .02z b L
: j g582 ‘ 50KB - spug
H _él, i £580 , 10K Z v l (Ve3> (f‘K%) ;
T n = o R 4 (/ rﬂkﬂ% '
Y T - 85 el % ONE é
| / 505 ~-6)-
) (422 Pt 5T, —-—
i ! .01 box CIRCUIT BOARD L7 O—=
T l T ' ps0é 5:: ASSEMBLY / / VCA B ,
i OP-22A (149-022A) PANNING
! NS A e ’ WA fare
. . e e e Hf e = FfF = = H ] = == i =T V&3,
! j ) g o8 14— Lot
& X0 -?_ I 8 I
R32 £33 b>—————— = (D= R YT
S 22K b/ vea AT
»  BF Loy | L | T Level
' ' ' RE;:;M ol : 10K8 x 2
e . BPF FREQ (VR35>
(VYR30 Leeeed” WoKCxz (YRZT)
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H ' , LEVEL :
- - . — SOKB X2
’ — (VR J_
— @ vy WF
T 4 l ‘_1__0 VT,
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9-12a. CIRCUIT BOARD ASSEMBLY OP-22A (149-022A) Serial No. 450400 and Higher

9-12. éIRCUlT BOARD ASSEMBLY OP-22 (149-022) Serial No. up to 440399

RéSS R’éﬁ? 5 450 1 meo sogesa 2 i ' ress Of sy Blisa o ko0 Dacsisa P eus ]
csr SC Ré48 R4,
QZ_W\) -lZ’J_E( CEZD @ 31=— vcr Lawp ® UCin/ G ) Cop (2K @) ‘Er‘-’ VCA LAMP
54 B ‘ (4225 @w& veaR | of==— vcF ouT Rm T CDcst  gasn veax|od=l—vca out
@12 v z . &| o+=={— BPF LAMP @0 dy ﬁ T2 = &l o4==1— BpF LAMP
4 450 56/4 Z ZSC7450 ) BPFY -— BPF QUT 254945 R545 2 745Q b4 RS Z 2509454 BPF -~ BPF OUT
a & CEES {LTMI-RE4 2 2| of==— vca LAMP o & 1S ? sy &4 Co0k) |12 TR e 2| o+==—vCF LamP
s @Kl @ars % VCFR| 0+=={— VCA OUT ' s (2ZK) @ara %)) verz| o+=I— vcF ouT
< REET k64 T 45 +e18od==l  1qgv B - LM P eotfol==l 0y
-l 1 I'é 470 25 Zﬁa c5/1 255 450 ® . ) . ] Ré’& zs 470 zs 450 55// 53 25€945Q S
G 218 ~ es e mw T E
63’7 = -812| o4=={ . _ 14V ma'r == ” -812) o= __ _ 14V
Ré3 Ré36 Célo !'.S . Ré% K63 c,g(o !;;
B s H DT PRt s, TSR & o B Gt G-~ =[S —FIXED ENV TRIG
T w77 53 ol “Héid [}=r— FixeD Env TRIG 7 g N Y =[o=
: IS\ Ler sk & 58 § Bewsa - s B| O1==— FIXED ENV OUT . 3 | 388 Zewa o siwsa 2|0 FIXED ENV OUT
> > SR RS X coos RéZ2 | o4==I— AR TRIG 2 : = R C606 Rézz el o4=={__ AR TRIG
Z é@ : @Q% &EI0  ,  e|ot=(—ARIN g @ Z2 z % f=ARIN
a ™ Q : ~ - S ATTACK a Pt S ATTACK
o & : RECe) . GZB) fohs  ® RELEASE 2 Réss IZ0 713 ° RELEASE
> L R623 Sl o+=={__ AR OUT - x - : Z & OT==r—AR OUT
i w5 IR Rz | | Tl y 612 zlo] e R s 1+ Tl Trél2 =lo]
] Zesat L ﬂ_ i _25A Qﬂ_i 28 e _
e F‘ == ADSR OUT , G ¢ [64=={— ADsR ouT
| ot==— ADSR IN S  o/o+=—ADSRIN
T o
- RELEASE - —‘-— RELEASE
~| o4==I— ADSR TRIG xF - gl——,‘“‘ ADSR TRIG.
. oSt P03 ol o sUstam
wl o SUSTAIN LT
. ATTACK . T . ATTACK
| 01=={— TRIG SWITCH : o ! | - c:r:’—:r—r— TRIG. SWITCH
- . of o=={— —1av j ! Resr . ~| Ot=r——1av
A p&05  péog D402 .: @ | of=={— EXT. TRIG JACK i A = Sl ! N @ - LST==1—EXT. TRIG JACK
VEER' TN MB 1s#m Jgitsa 13241 Vmsa/ Vem s fes 2547330 152473 J ‘

[ Resistor ERC-12GK

D Capacitor, Mylar(w%)
o Capacitor, Ceramic (10%)

Capacitor, Tantalum (10%)

|
1 CD Resistor 1/4R, J (5%)
|
|
i
|
t

Q

Capacitor, Electrolytic

Q

3‘ e« )8 Transistor 25C945Q

E-C)-8 Transistor 25A733Q

s @0 Field Effet Transistor 25K30A-GR

A-@-K Programmable Unijunction Transfstor N13T1

IO~ Diode 152473

—28—
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CIRCUIT DIAGRAM (OP-22A) (AR, ADSR, Fixed Env. Lamp)

CIRCUIT l
BOARD

ASSEMBLY &

RELEASE

OP-19B
'} (149-0198)

! CIRCUIT
BOARD
ASSEMBLY
! op-208 -
(149-0208)

- - - - -

M e - - -

(VR41)

W0

MANUAL
BOARD
ASSEMBLY
OP-25A
(149-025A)

- —

Dl a%u»
]
Bl 9N

i

o —
"’_~
.
3

3

Dikns
4 g
ATTACK R . oy
IMA -~ =
(VR43) e ) T o \af
s .Qg ;ﬁ![ J
2 Pgi Sy
w T E IR 3 Xf
kaz/ CIRCUIT BOARD  |®3fX
et ASSEMB(LY
OP-22A (149:022A}
2 ) i, —’_
(529> (530
AR
_— ‘l o ADSR
%;.z Tl 603,408, 11, M3~ b15. biB~ 626 —= Z3945. 4 VeF .
100KA ;9;53
(VR23) . 3 1.4
G2, 405, 806, 405, 412 —= 25ATID (}(vksa
7 VeA

D44 ~ b4 —= 152673

CONTROL UNIT ASSEMBLY CU-1 (166-001)

CIRCUIT BOARD ASSEMBLY
OP-21B (149—-0218B)

vcA
oF
VeE -

-

SUB CHASSIS UNIT ASSEMBLY
SU-1A (168-001A)

—29-—
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~

pEET

10. SUB CHASSIS UNIT ASSEMBLY SU-1A (168-001A)

SWITCH JACK
SW-321 -}~| TJ-253-8
(001-018) (009-008)

B

/
D301 PACK ASSEMBLY
(EX-13A (140-013A)

P
D902 /

CLAMPER
SCF-L40
(047-021)

—30—

_1C901 ]
n ©
J @ Q
R910
-
R902 —— N D903
U I U ,
I \ A LONG NUT I
‘\ N905 M3 x 16.4mm |
i Reoy N r‘ (120-002) CHASSIS
R908 (061-084A)
s || - =
.tg-‘ k- - @_ JACK
RY04 i E SG-7615 #5
(009-001)
JACK WASHER /
(121-005) —
. , ' \
¥ o 1\
BUSHING PANEL
(068-005 (072-087A)
SUB CHASSIS UNIT ASSEMBLY SU-1A (168-001A) -
Resistor 1K 5% R911 - 044-037
™ Resistor 1.5K 5% R903, 907 044-039
Resistor 4.7K 5% R902, 904, 906, 908 044-044
Resistor 10K 5% R910 044-048
Resistor 18K 5% R901, 905 044-051
Resistor 150K 5% RS09 044-062
PACK BOARD ASSEMBLY BX-13A (140-013A)
Printed Circuit Board 052 052-175
IC TA7504M 1C901 020-010
Diode 152473 D901, 902, 903 018-014
Resistor 10K 5% R912 044-048
Capacitor, Mylar .01 mf €901, 902 035-016
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10-1. CIRCUIT DIAGRAM (SU-1A) (BX-13A)

)
Hl

¢

VCF COMT.

-

- | SUB CHASSIS UNIT ASSEMBLY SU-1A (168-001A) |

nMI—-I——

—31—

MANUAL BOARD ASSEMBLY
OP-25A (149-025A)

CONTROL UNIT ASSEMBLY CU-1 {166-001)
pmoves ~ CHASSIS UNIT ASSEMBLY CS-6A (164-006A)
’ LEVEL . !
S PBxz (VRIID
H ~ L oo p. !
S CEE T 18K Y_g? y ? 1 HONES 1
$= 00> . Jl ]
1 RY06. 4. ;"™ CIRCUIT BOARD ASSEMBLY !
' - o o o - ! OP-19B (149-019B)
o w7 | e : )
1 H N al gy N
L cn ®901 18K ‘f% ? T T v PHONES
WO 02 49K ; ! I
s Bl e —_
' j R193 15Kk v '
|, 70 :
kR ar (VR38) : .
. : CIRCUIT BOARD ASSEMBLY
. Lot @—=—= ==___(5) FENDER OP-21B (149-021B) -
e O (38} T — - L — m wr
ef. ot _ ‘ == &) VCF COWT.
- "IC901. TATS04M o WIC 0,(904 [
- P ! P
! RY12 I I : P
er. v o~ e 1 I ; | €IRCUIT BOARD ASSEMBLY
- l ‘ = == 2)=/4V  OP-22A (149-022A)
Lo = nmw
0  PACK NO13 I Kol il == EXT. TRG I¥
(BX-13A) i 1y sV
I vea
e . [ " OUT LEVEL™ -
wd | T et e e~ g
R, Ik { T : I OP-23A (149-023A)
(I
EXT. TRIG L *
K0 RIE IV . é
KD YT W = @P !
- o = % VeF pevoeR
1
— s
veo CowT: S ?
1
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11. POWER SUPPLY UNIT ASSEMBLY PC-5A (162-005A)

1

POWER SUPPLY BOARD
ASSEMBLY
PS-17A (146-017A)

’ m ., .
- HOLDER
(064-033)

é“ LCBS-4N

4

FUSE LABEL  FUSE
(076-:018) (SLA0OO1 or MGPD0O1)
-l
Q| o o Kol
covegﬂ
(0650
(=0 = f
E0) o) POWER
TRANSFORMER
=0 o= (022-085A-C)
E0) o=
CORD BUSHING I
@©) RS
, i (047-019)
| © | o | o
I =
CHASSIS WASHER
(061-082A) (121-031)

TERMINAL STRIP
2L-4P
(042-004)

: &

CHASSIS
(061-082A)
-
1
—N
—_— _H - = »,
RED
BRN
_B_H @_ ]\
—J
N /
SWITCH .
ESE-376 SPACER
(001-093) (073-021)

VP

11-1. CIRCUIT DIAGRAM (PC-5A)

) ! ]” T80/
N 19 250234-0
022-285A-C s é
Q4 c801 | Licgol 802
W 47 3N .8
@ 'T % 2 BT —T—(0 +B1 (+14v)
4 EES LR
VoL +| (805
(Y S 197
71 B3 c%a prey £T 7b
4
? 133 & ) E
III ll! 802
202340
z 1. . 802 4 2
3 S 4 + 47” dad 1 s’g’ A
nS HE = e 122 2) E
22w ik R T ZIFN R
g PR o I £a3k|
S 4 REZL 3 +| (806
éfg ; J KBRS ¢ 97
3 T2 o R 2 ]
4P |2 ?-BIFMV}
CIRCUIT DIAGRAM SWiITeH .
(PC9A, PC-10A, PC-11A, PC-12A) - 23iTCH 255
(001-093) \
P 4;%
3 reL
23V, .
POWER
wr TRANSFORMER
RED 230V, 250v
/A (022-085A-D)
BLK
POWER POWER AC CORD |FUSE COVER SWITCH | SPACER
SUPPLY | TRANSFORMER 1t, SPC-1 | ESE-376 | (073-021)
UNIT (065-097) | (001-093)
ASSEMBLY -
100v PC-5A 100V, 120V SVT-2/18 |SLA0001
(162-005A) |(022-085A-C) KS-1, 3M  [(008-032) O
(053-021)
117V PC-7A 100V, 120V SVT-2/18 |MGP00O1
(UL, CSA) | (162-007A) |(022-085A-C) KS-1, 3M  [(008-041) O
{053-021)
117v PC-8A 100V, 120V SVT-3/18 |MGP0001
(162-008A) |(022-085A-C) KP-30, 3M |(008-041) O
(053-027)
220V PC-9A 230V, 250V SVT-2/18 |SLA0001
(162-009A) |({022-085A-D) KS-1, 3M  |(008-032) o] @)
(053-021)
220V PC-10A - |230V, 250V VMO065  |SLA0OO1 -
(162-010) |{022-085A-D) CEE, 3M | (088-032) O O
{053-028)
240V PC-11A [230v, 250V SVT-2/18 [SLA0001
(162-011A) [(022-085A-D) KS-1, 3M  |(088-032) O O
{053-021).
240V PC-12A 1230V, 250V MTSA-3  [SLA0001
(162-012A) {(022-085A-D) KP-550, 3M | (008-032) O @)
(053-026)

32—
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11-2.  POWER SUPPLY BOARD ASSEMBLY PS-17A (146-017A)

100V - 120V
Heatsink Tr801
(048-032) 25D234-0
L
agor [\ /
1r30:Q \ o\ Xe) o
) / »
O =t
(138/0166 \(-—/%) ,%5%% ) ::::’?:z. § !
=Y B o :
X (3 RE803
CBOS 3 TSy (\GL G=) 3
- Tw N [ 723w ]
W e B8 e o
W |
wr s, o
© raa4 O,/ | ) oo o o o ®
/,' \\ 18 7 & 3
Headsink - Tr80‘2
(048-032)  25D2340
11-3. POWER SUPPLY BOARD ASSEMBLY PS-23A (146-023A)
:,.
200V - 250V
' Heatsink T1801
(048-032) 25D234-0
\ / '
rgor [\ / : 8 &
[y \ ‘a¥ iaa :
o 1 O /O gg :g% rns’
0
F802
MO =
?gﬂes v v raxiel ? " !
T )
£ "“"-"""" B s # ©=
1 R8I 1c801 . <y o =
E (E@ vevewie & % 3 3
U v TF1S8
i Bl b Sl
10/16 o &0 2% | 38 @ RS0l §§ 2 )¢
@ 3 o REPLACE ONLY WITH
vegar | \ SAME TYPE 0.5A 250V FUSES
I8 fo) We)
® 1 / \ 00 o o ol . .
+ ‘\ t8 7
/ . i
Heatsink Tr802 !

(048-032) 25D234-0

CD Resistor 1/4R, J (5%)
. , Q Capacitor, Ceramic (10%)
@6 Capacitor, Electroly}ic

—-33—
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12. ADJUSTMENT

CAUTION A
Be sure to check the power supply voltages before troubleshooting or adjusting the following circuits.
+14V: All circuits . ~ #10V: KB-1, VCO-1, VCO-2,
The following equipment is necessary for adjustment: )
Digital Voltmeter Osciloscope
Frequency Counter Audio Generater
{Tuning Meter) {Audio Amplifier apd Speaker)

Although not necessary, an audio amplifier and speaker can be very convenient when making adjustments.

All ground connections for test equipment can be made at Terminal 6 (black) on the OP-19 circuit board, or to any
terminal with a grounded shield connection.

Be sure all front panel controls are set as shown in the drawings before making adjustments. .

Make sure that slide switches on the front panel are not set between positons as this will upset adjustments.

For potentiometer adjustments, right means clockwise and left means counterclockwise.

Pressing a key on the keyboard establishes the control voltage for that key at the VCO. This voltage will remain after
release of the key, but due to leakage, the VCO frequency will grédually drift downwards. For this reason, all measure-

ments and adjustments related to the keys should be done while holding the related key down. A small lead weight may
prove useful.

[l
’

12-1 £14 VOLT adjustment ' POWER SUPPLY BOARD
ASSEMBLY
Adjust VR-801 for +14 volts, 0000 {PS-17 or PS-23)
£100mV. // DIGITAL VOLTMETER
djust VR-802 for —14 volts, —14V +14V -

fné%:w VR802 VR8O1 o | /4.00V

| 0

(XXX} I

e (=14V)- =~ ~- -7

12-2 10 VOLT adjustment ' ’ :
Adjust VR-201 for

+10voits, 6mV Vi circuIT BOARD
; . -1ov __lg): ASSEMBLY
Adjust VR-202 for (VR-203] :  orae) DIGITAL VOLTMETER
=10 volts, +5mV. '
+10v. —i(e)! O _—i 10.000VY
{VR-201) ; ' 5
? ;
®[ ORI (=1OV )=~mm e,
' (tiov)—
12-2-2 LFO-1 Adjustment
OSCILLOSCOPE
\LFO-T, glsfgcét'é’g&omo
] H 1
| (@)~ FREQ ADJ : :
:' ! (VR205) 16F-19)
f -0V ADJ v
, : (VR206) 'OV W o
to! o
@ J !

—34—



1976-10-30 SH-5

Turn VR-206 all the way left; then turn right until sawtooth just clears cufoff point.

-

The easiest way to do this is to set the oscilloscope for no horizontal sweep; use a stop

watch or wrist watch sweep second hand to time the fall of the dot on the screen..
h v ;

(Tapping a key on the key-board will trigger the LFO).

12-2-3 SAMPLE & HOLD adjustment

'
)
i
-~ -~~~ 10 sec. R |

1 circuiT BOARD
| ASSEMBLY
"1 (opP-19)

1

OSCILLOSCOPE

O
[

; b 3H
b
‘ ?VVRQOQI‘; 3\.5
‘900
| @
. . @@

Short Terminal 29 to ground (Terminal 30)

Adjust VR-207 for 0 volts.

$

ot
- —1
Ao

oV —>

- —35—
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12-2-4 NOISE GENERATOR adjustment

CIRCUIT BOARD

OSCILLOSCOPE
- ASSEMBLY
NOISEL - (op-19)
NOISE LEVEL{{0)
(VR203) !
RANDOM LEVEL
(VR204) | . o °
? ? \" H o
@D J ”

Adijust VR-203 for:

ERJ T p— Ty

Adjust VR-204 for:

LI e

12-3 KB-1 KEYBOARD adjustments

12-3-1 KEY VOLTAGE

: DIGITAL VOLTMETER
Q g MANUAL BOARD
= :l.-——- ASSEMBLY |
J {oP-25) -8 [.000V
woTH ) ,
104 0
" OO — CONTROL UNIT ,j,
: | ASSEMBLY .
(cu-2)
KEYBOARD ASSEMBLY (SK1428B)
F1 F2 £3 Fa
v

1A% 1A%

Press F1 key, note voltage, call it ““X". Press F4 key, set VR-101 for X +3.00V (x1mV)
Confirm that F2 key produces X +1.00V; F3 =X +2.00V

—36—



1976-10-30 SH-5 | - §

12:3-2 BENDER VOLTAGE adjustment < ‘

MANUAL BOARD ASSEMBLY

(OP-25)
® = —
s 7

-—— BENDER — (VR103)
. O @ @—— BENDER + (VRI02)

©| @ DIGITAL VOLTMETER
&3 C!D s ¥ +0.166V
T = CONTROL UNIT

—_— ASSEMBLY

B =3 (cu-2) J'

Push BENDER lever all the Way to the right (+); set VR-102 for +0.166V., 2mV.
Push B_ENDER ‘Iever all the way to the left (~); set VR-103 for —-0.166V. +2mV.

t

12-4 VO-3
CAUTION:

Be sure to check the power supply voltages before adjustment. Allow at least 3 minutes as a warm up period.

12-4-1 VCO RANGE SET
Adjust VR-305 for —~4 VimV
(Applicable to sirial No. 500950 and Higher.)

VCO BOARD ASSEMBLY DIGITAL VOLTMETER
(vO:3)

p— o | —4.000V
. | ’L +1mV

12-4-2 VCO-1, M Adjust

AN VCO-1

ADJ

{VR303)

OSCILL.OSCOPE
VCO BOARD ASSEMBLY

(VO-3) O

Adjust VR-303 for:

[___U.
;;QJ

.‘. \.
;E'- Ny
\n_'_;.:.:.l:l

2

©)
f

W |
Q'

10
10
J<>0

37—
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12-4-3 VCO-1, ru adjust
OSCILLOSCOPE

VCO-1 VCO BOARD ASSEMBLY

g | o O

PWADJ ' o, 40
(VR301) © ' ? -~ ©
el | §

Adjust VR-304 for:

) ' +10V

K wie | i ov
. 3

11

10
{0
ijaor

+10V

ov

AN |
[-.‘.'.-

v ___|

10
L@

L]

"

8" AR 98%
v} 100%
”m

1244 VCO-1 FREQUENCY WIDTH

Press F1 and adjust for some convenient reading (such as 100); call this *X". Check that F2 produces 2X;
F3=4X;and F4 = 8X.

if F4 is not within 1 Hz., VCOWIDTH _needs adjusting.

(vo-3) (0P-20)
VCO-1 | Vcoz
: / FREQUENCY COUNTER
WIDTH I WIDTH
(VR302) I (VR403) )
1
@ ° ! l O 1N

—-38—



[—= E’“‘:._'—:U .:n: C—— |
=== =
[ ‘ 3 4 J 4 H (] D .
OO O 2R
= = . VSN, M AN, M
o aa .. VR-19 — X 1 .
5 Tw @ A\ VR-22 .O.‘ @ VR25
[— —E IS EEre
iy JE;? ) )
couuogu-:- J ! me veo-1 - J L "““‘" vCOo-23 b
VR-18
VCO-1 VCO-2
There are three potentiometers which control the frequency output of each of the VCO's:
Number
Name Location Value
VCO-1 VCO-2 Q
PITCH Front panel VR-19 VR-22
‘ FREQ Front panel -VR-17 VR-25 100k
TUNE CONTROLLERS VR-3
* There are two WIDTH potentiometers for each VCO:
' Number
Name Location Value
_— VCO-1 VCO-2
WIDTH Front panel VR-18 VR-26 1kQ
VO-3 VR-302 - 10k
WITDTH SET VR
OP-208 - VR-403 10k2

Since a change in the WIDTH controls changes all frequency relationships on the keyboard, the frequency
controls can be set at any convement point for the WIDTH adjustments

Set the PITCH, FREQ, and TUNE controls at center, ;
There are three methods which can be used for setting the VCO WiDTH

TUNING METER METHOD

(vo-3) (OP-20) TUNING METER ) 2
VCO-1 E VCOo-2 ) / «
(VRao2) | (Vhaoh
’ E r 8 IN
® @ hr

Press F1; select proper pitch on tuning meter am“l adjust FREQ-control (VR-17), for unison

Press F2; note whether it is sharp or fiat.

If sharp, turn VR-302so pitch becomes a httle sharper If flat, turn VR- 302 so pitch becornes a little flatter,
Press F1; adjust VCO frequency (VR-17) for unison,

Repeat the above steps until F1 and F2 are in tune.

¢
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NOTE: 1. If during the procedures the TUNE control goes all the way to the stop, reset it at center and use
the FREQ control once; then use the TUNE again in suceessive steps.

2. When F1 and F2 are correct, repeat the above procedures for F1 and F4. This may prove easier to
do using the screw driver adjustments on the front panel since the front panel WIDTH control is
only 1k2. When F1 and F4 are correct, check that all F keys are co;rect. With the FREQUENCY
COUNTER, the frequencies are: F1 = X;F2=2X; F3=4X:F4=8X

FREQUENCY COUNTER METHOD

Press F1; adjust FREQ and/or PITCH for a convenient reading (such as 100Hz.); call this **X"’

»

(VO-3) (op-20)

VCOo-1 I veoz |/
| 4 FREQUENCY COUNTER
WIDTH 1
(VR302) | (VRaos) C——m
[
® ° o) 1N
]
el @ J ,}”

Press F2, note frequency; correct reading is 2X. If the reading is high, adjust VR-302 so it is a little higher; if

low, a littie lower.

Press F1. If necessary, adjust VCO frequency for a reading which is easy to double mentally

Repeat the above steps until F2 reads twice F1 +1 Hz
3

e

OSCILLOSCOPE/AUDIO GENERATOR METHOD

Connect the VERTICAL input lead to Terminal 23 on VO-3. Connect the HORIZONTAL lead to an audio
generator. Set the generator for about 175 Hz. N

Press F1; adjust FREQ for stable 1 : 1 Lissajous figure.

Press F2; Adjust VR-302 so the speed of the rolling increases slightly. |
CAUTION: If the figure is turning slowly, be careful hot to turn VR-302 in the direction which causes the
pattern to reverse direction.

Press F1; adjust VCO frequency VR-17 for a stable 1: 1 Liss;aious figure.

Repeat the above steps until the figures for F1 and F2 remain stable.

VCO-1 | VCO2 AUDIO GENERATOR
| (o}
WIDTH H ,
i
'
|

{VR302)

5‘ OUT (174.61Hz)

!

©,
R Y

<

I
§+o0

&L ®
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1245

VCO-1 FREQUENCY ADJUSTMENT
VR-17 :
Set the front panel PITCH and TUNE controls at center; HCD@
Press A2 and adjust VR-17 for A = 440 Hz. - ‘ =
or for F1=174.61 Hz @
F2 = 349.23 Hz =4 ;‘,_,.J
F3 = 698.46 Hz RN, me e

F4 = 1396 Hz. , C vAar @

CIRCUIT BOARD
ASSEMBLY

(c/)p-zm OSCILLOSCOPE

RING, VCO-2
' A AN |
04508

z
9
‘l
-i

126 OP20 . o SR
12-6-1 VCO-2 AA adjust

Adjust VR-405 for:

e D
10
10

1262 VCO-2 “ru adjust

CIRCUIT BOARD

ASSEMBLY ,
(0P-20) OSCILLOSCOPE

4 vcoz }7

“ O
TUApy
——(VMOG ) )

0 PWM ADJ

VR404 1O v H o
Q o
@ ( r

—41—.
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Adjust VR-406 for;
[ W-r . .
@ Q) | | +10v
= '.t...n'J , ’ .
P 4 s My -
N - ' ' Y
- w ! ¢ ' ' \
u r I ' :-:
Q 9 - 1:1
"% yoos = )
Adjust VR-404 for:
__.n? 0 +10vV
0 -
o B C R =i
[N ~»
Ny ',. H — oV
.1 l" ‘@‘ Eé E
' le— 98% —u
® o O e 100% ———=
L il veo-2 ™
12-56-3 VCO-2 FREQUENCY WIDTH
The procedues are exactly the same as for VCO-1 (See 12-4-4)
12-5-4 VCO-2 FREQUENCY WIDTH
(OP-20)
I VvCO2
: Y FREQUENCY COUNTER
I WIDTH
! (VRao3) )
(
]

O Pl
@ l’,,&,

Set the front panel PITCH and TUNE controls at center; press A2 and adjust VR - 25 for A = 440 Hz.

I

— 3 \J 3, U

. 1 LR | ]

- 080

©J Q Orfves T s

. » ‘- 3

Mo eeem .. Y X @ VR-25

C..T.D SP Cw? .'m: .
' —— - v"‘; O
U-«D——\ LI T3 } g L} L

L contROLLERS | "% yeos 1
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1)

s T

12-6-5 RING MODULATOR

CIRCUIT BOARD

ASSEMBLY .
(OP-20) OSCILLOSCOPE
RING] o
, : e .
SIG. BAL
(vn4on
I(VIOD. 2B)AL o :
1 (VR40 : :
! oV Mg
- i

Adjust VR-401 for no Ieakage

= —&ﬂ*
@ By | )
o'-,. ‘::m‘j 1 v
@
9 D2 e

CIRCU!T BOAFlD
ASSEMBLY

(OP-20) OSCILLOSCOPE

RING E ) / O
., (S\I/%«ag#

{MOD. BAL
1 (VR402)

90! r$v "o
-

= [
fg-m = ,—-ﬁl o
Yy UM -
|.-'m:.c N '.;m $
o ol &' |
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12.6 OP-21

(Speaker and amplifier are handy for the following)

CIRCUIT BOARD

ASSEMBLY
) (oP-21) OSCILLOSCOPE
| / '
VCA BAL.“\J-. A
(VRS07) | : O

CUT OFF
(VRs508)

12-6-1 VCA Cutoff
~ Turn VR-508 all the way right; then turn left until signal just disappears. Make final adjustment with

Gain check

) oscilloscope in most sensitive range (lower than 0.02V).

Change the VCA HOLD control to 10" and confirm:

T

3~4 Vpp

.4

—

1976-10-30 SH-5

While tapping a key on the keyboard, adjust VR-507 for minimum ADSR click.

SAND PASS FRTER JU

MIXER )

-

ATA BeAY  msTAm  BuAN

J L ENVELOPE GEN
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12-6-2 VCE'

. e

LPF Width

CIRCUIT BOARD

ASSEMBLY
(OP-21)

©

LPF
BAL.

O,
522 ADJ
Q

(VR505)

v

LPF WIDTH
ADJ (VR503)
LPF FREQ ADJ
(VR504)

(VR506)

While tapping of the F1 key on the keyboard, adjust VR-505 for minimum ADSR click

@

»
OSCILLOSCOPE

g
ok

-

K3l

== EY ]
D s - .
O 8 .

AN NN

[ R J

J ...

Adjust VR-503 :§o frequency produced

by F3 is twice F2.
Confirm that F2 = X,

F3=2X

LPF Freq

(20K Hz)

(If there is no wave form, turn VR-506 (OP-21) all the way left)
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12-7 OP-22

LPF Resonance

Press F1; turn VR-606 right until wave appears, readjust left until wave just disappears.
Repeat LPF Freq. adjustment.

HPF Frequency
(Step-1)

CIRCUIT BOARD
ASSEMBLY

£ (oP-21) OSCILLOSCOPE
C\{I‘I)DTH

HPF ,
FREQ

(VR501) bO o
; ! 20 0 \ - Hg
@

' OSCILLATOR

ouT
100 Hz

o o

Set audio generator for 100 Hz, sine wave, 3V. p-p. output; press F1, turn VR-501 all the way left and note
voltage (about 4V p-p), then adjust so voltage is reduced 1/6 (—15dB).(about 0.8V p-p).
{Use OSC variable vertical to setat 5 squares; adjust VR-501 for 1 square)

. 4Vpp

/\/ 0.8Vpp

—46—



1976-10-30 SH-5

HPF Width  Reset OSC Vertical for larger range and note reading produced by F1. Strike F2; adjust VR-502 for
half (—6dB) reading.
Key F1
h—_f Key F2 1
0.8Vpp
I —— /-\/ 04Vpp
Key F2 I
" Key.F3
‘} 4
Repeat the above step until

0.4Vpp ' i
F2=1/2 F1. ' E— 0.2Vpp
Check that F3=1/2 F2;F4=1/2 F3. .

| T

FPF Freq. , OSCILLOSCOPE
(Step-2)

]
(@ CIRCUIT BOARD
ASSEMBLY )
HPF (OP-21) .
FREQ

{ ).
VR501 o v y 8
o
3l | )

Press F2; adjust VR-501 so that
bas&line is as stright as possible,

.
—

9 . J

¢ .

e
10
iiCPEé

uwm
BAND PASS FILTER J

\/

|

”
T

.

<
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12-7 ADSR 0 Adjust

CIRCUIT BOARD
ASSEMBLY
(OP.22A) OSCILLOSCOPE

ovaos 17 O

-t [

Use OSC 0.1V range or lower; adjust VR-601 for OV DC. ) o

ov

PN NN
BEAY BTN SBIAN
ENVELOPE GEN
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o '
13. PARTS LIST

13 1 MANUAL BOARD ASSEMBLY OP-25A (149- 025A) 2-(/{(

Printed Circuit Board, less Parts

052-131B
-010-036
010-037
010-038

029-104
028-007
020-052

017016
017-036
017-012
017-013
018-014

044-822
044-833
044-837
044-838
044-839
044-848
037-009
035-016
035.024
035-034
032-101

Wafer Pin Terminal
Wafer Pin Terminal
Wafer Pin Terminal
Trimmer Potentiometer
1K

100K

IC

Field Effect Transistor
Transistor
Transistor
Diode -
Metal Film Resistors
100 Ohms

33K

8.2K

10K

15K

150K

Capacitor, Ceramic
Capacitor, Mylar
Capacitor, Mylar
Capacitor, Mylar
Capacitor, Tantalum

.

Serial No. Up to 440399

Printed Circuit Board

...........

A2461-4C
A2461-6C
A2461-8C

PNB0403A-102H
EVL-R4XA00B15
CA1458G

25K30A-GR

E412

25A733-Q
25C945-Q
152473

CRB-1/4FX 1%
CRB-1/4FX 1%
CRB-1/4FX 1%
CRB-1/4FX 1%
CRB-1/4FX 1%
CRB-1/4FX 1%
001 mf

01 mf

.047 mf -

.33 mf

10 mf/25V

Resistors 1/4W 5% are omitted.

VR101
VR102, 103
IC101, 102, 103

Tr101
Tr102
Tr103
Tr104, 105
D101, 102

R103

R101

R102

R118

R116

R117

C101, 102
C105, 106, 107, 108
C109

Cc103

‘C104

052-131 B - 052-131A

13-2 CIRCUIT BOARD ASSEMBLY OP-19B (149-19B) £ebC-

052-126C
010-036
010-037
010-038
022-077

029-103
029-104
028-003
028-004
028-007
020-010
020-052
020-631
017-018
017-014
017-016
017-039
017-012
017-046
017-013

Printed Circuit Board, less Parts

Wafer Pin Terminal
Wafer Pin Terminal
Wafer Pin Terminal
Audio Transformers

Trimmer Potentiometer

500 Ohms

1K

5K

10K

100K

IC

IC

IC

PUT

Field Effet Tranmstor
Field Effet Transistor
Field Effet Transistor
Transistor

Transistor

Transistor

A2461-4C
A2461-6C
A2461-8C
ST-31

PNBO4C3A-501H
PNBO4C3A-102H
EVL-R4XA00B53
EVL-R4XAQOB14
EVL-R4XA00B15
TA7504M
CA1458G
LM723CN

N13T-1 (N13T-2)
2SK30A-Y
2SK30A-GR
NF510

2SA733-Q
25C828-R
25C945-Q

—49—

T201, 202

VR202

VR201

VR206

VR207

VR203, 204, 205
1C204, 205
1C203

1C201, 202
Tr222

Tr216, 228, 229, 230
Tr223, 225

Tr226 R . = ﬁ:@ '/

Tr201, 221 2’27
Tr208

Tr202, 203, 204, 205, 206, 207, 208, 209,
210, 211, 212, 213, 214,°215, 217, 218,

219, 220, 224,
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@

@

'
I

y

‘
e

018-014

018-018

044-829
044-862
044-831.
044-832
044-863
044-833
035-009
035-016

035-018
035-022
035-024
035-028
037-005
037-006
037-008
032-099
032-105
032-107

032-033

032-040

13-3 VCO BOARD ASSEMBLY VO-3A (152-003A) Jf.}'tf 0~

052-1278
010-036
010-037
010-038

020-106
028-007
020-032
020-025
020-024
020-010
020-052

017016
017-012
017013
© 018014

044-829
044-838
044-840
044-903

Diode

Diode

Metal Film Resistor
820 Ohms

1.2K

1.6K

2.2K

2.7K

3.3K

Capacitor, Mylar
Capacitor, Mylar

Capacitor, Mylar .
Capacitor, Mylar
Capacitor, Mylar
Capacitor, Mylar
Capacitor, Ceramic
Capacitor, Ceramic
Capacitor, Ceramic
Capacitor, Tantalum
Capacitor, Tantalum
Capacitor, Tantalum

Capacitor, Electrolytic

10mf/16V ‘

470mf/16V

Serial No. Up to 440399

Printed Circuit Board

Trimmer Potentiometer
Resistors 1/4W 5% are omitted.

152473

1N4002

CRB-1/4F X
CRB-1/4FX
CRB-1/4FX
CRB-1/4FX
CRB-1/4FX
CRB-1/4FX
.0022mf
.O1mf

.015mf
.033mf
047 mf
Amf

47pf
100pf
470pf
1mf/35V
2.2mf/25V
3.3mf/25V

ECE-A16V10

ECE-A16V470

1%
1%
1%
1%
1%
1%

e
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D203, 204, 205, 206, 207, 208, 209, 210,

219
D201, 202

R203
R205
R201
R206
R202
R207, 208
C241

211, 212, 213, 214, 215, 216, 217 218,

€222, 223, 226, 230, 233, 235, 236, 237,

238, 239, 240
C225

C229

C213, 220

€221, 232

C214

C202, 205, 208, 228
C201

C231, 234

C227

C224

€203, 204, 206, 207, 209, 210, 215, 216,

217, 218, 219
C211, 212

052-126C —~ 052-1268

Printed Circuit Board, less parts

Wafer Pin Terminal
Wafer Pin Terminal
Wafer Pin Terminal

Trimmier Potentiometer

10K

100K

IC

IC

IC

IC

IC

Field Effet Transistor

Transistor :
Transistor

Diode

Metal Film Resistor
820 Ohms

10K

22K

60K

A2461-4C
A2461-6C
A2461-8C

PNB04C3A-10

EVL-R4XA00B15

A726
CA3130T
301AH
TA7504M
CA1458G

2SK30A-GR
25A733-Q
25C945-Q
152473

CRB-1/4FX
CRB-1/4F X
CRB-1/4FX
CRB-1/4FX

—50—

3H

1%
1%
1%
1%

VR207, 10K (B) > R1008, 4.7K 1/4R J

VR302

VR301, 303, 304
1C303

IC304, 305
1C306, 307, 308
1C302

IC301

Tr301
Tr302
Tr303
D301, 302, 303, 304

R317
R327, 328, 329, 330
R316
R313
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044-845 82K CRB-1/4FX 1% R320
044-846 100K CRB-1/4FX 1% R301, 302, 303, 306
044-848 150K CRB-1/4FX 1% R319
044-851 220K . CRB-1/4FX 1% - R314
044-854 330K CRB-1/4FX 1% R304
044-857 560K CRB-1/4FX 1% R308
044-860 1 Meg CRB-1/4FX 1% R305, 312
037-001 Capacitor, Ceramic 10pf C312, 313
037-006 Capacitor, Ceramic 100pf . C305, 310
0356-005 . Capacitor, Mylar . .001mf C301, 316
035-016 Capacitor, Mylar 01mf C308, 309, 314, 315
035-111 Capacitor, Polystyrol .001mf . €311
Capacitor, Electrolytic 10mf/16V .
032-033 10mf/16V ECE-A16V10 C306
032-036 47mf/16V . ECE-A16V47 C304, 307, 317
032-038 220mf/16V ECE-A16V220

Serial No. Up to 440399
Printed Circuit Board. ... . , . . ....052:127B > 052-127A o
Gk o Kb Capacitor, Electrolyticy kAN €317, 47mf/16Vn e R .
: Resistors 1/4W 5% are omitted. i E

13-4 CIRCUIT BOARD ASSEMBLY OP-20B (149-020B) b6 30—

052-1388 Printed Circuit Board, less parts
010-038 Wafer Pin Terminal A2461-8C
Trimmer Potentiometer ‘
020-106 10K PNBO4C3A-103H VR403
029-109 -~ 100K PNBO4C3A-104H VR402
028-005 20K . EVL-R4XA00B24 VR401
028-007 100K ‘ EVL-R4XA00B15 VR404, 405, 406
020-032 Ic A726 1C405°
020-026 IC . LM1496N 1C401
020-025 IC CA3130T 1C406, 407
020-024 Ic 301AH 1C408, 409, 410
020-010 IC TA7504M 1C404
020-027 IC TA7136P 1C402
020.052 Ic CA1468G 1C403 : @
017-016 Field Effet Transistor 2SK30A-GR Tr402 :
017-012 Transistor " 2SA733.Q Tr403 .
017-013 Transistor ' 25C945-Q Tr401, 404, 405
018014 Diode 152473 . D401, 402, 403, 404, 405
Metal Film Resistor
044-829 " 820 Ohms CRB-1/4FX 1% R436
044-830 1K CRB-1/4FX 1% R402, 403, 417, 418
044-838 10K ’ CRB-1/4FX 1% R442, 443, 448, 449
084-840 22K CRB-1/4FX 1% R435
044-903 60K CRB-1/4FX 1% R433
044-845 82K ‘ CRB-1/4FX 1% R439
044-846 100K CRB-1/4FX 1% R420, 421, 425 . '
044-848 150K CRB-1/4FX 1% R440
044851 220K CRB-1/4FX 1% R431
044-854 330K CRB-1/4FX 1% R419, 423
:044-857 - B6OK CRB-1/4FX 1% R427 .
044-860 1 Meg CRB-1/4FX 1% R424, 428, 434 ' .
037-001 Capacitor, Ceramic 10pf C416, 419 ‘ i '
037-005 Capacitor, Ceramic 47pf C403, 404 : : ‘
037-006 Capacitor, Ceramic 100pf C410, 413

—-51—-
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035-005
035-016
035-028
035-111
032-099

032-033
032-036
032-038

Capacitor, Mylar
Capacitor, Myla[
Capacitor, Mylar

Capacitor, Polystyrol
Capacitor, Tantalum
Capacitor, Electrolytic

10mf/16V
47mf/16V
220mf/16V

Serial No. Up to 440399
Printed Circuit Board
Capacitor, Electrolytic

...........

..........

.001mf

O01mf
Amf
.001mf
1mf/36V

ECE-A16V10
ECE-A16V47
ECE-A16V220

Resistors 1/4W 5% are omitted.

€405, 420

C414, 415, 417, 418

C402
C409
C401

C411
€408, 412, 421
C406, 407

052-138B - 052-138A
C421, 47mf/16V

13-5 MIXER BOARD ASSEMBLY OP-23A (149-023A) /700,

052-130A
001-080

028-022
020-027
037-001
037-005
037-013
032-099
032-033

Printed Circuit Board, less parts

Switch
Potentiometer
10K(B)

IC

Capacitor, Ceramic
Capacitor, Ceramic
Capacitor, Ceramic

Capacitor, Tantalum
Capacitor, Electrolytic

SQ24-12C

EVA-QOAC16B14
TA7136P

10pf

47pf

O1mf

1mf/35V
10mf/16V

Resistors 1/4W 5% are omitted.

st

1976-10-30 SH-5

$701, 702, 703, 704, 705

VR701, 702, 703, 704, 705

IC701
C704
C703, 706
C701, 702
C705
C707, 708

13-6 CIRCUIT BOARD ASSEMBLY OP-21B (149-0218B) ¢,/ 0,

062-128C
010-036
010-037
010-038

028-004
028-007
020-010
020-052
020-024
020-015
020-027
020-021
017-014
017-012
© 017-013

017-047
017-003
017-048
018-014
037-014
037-001
037-005
037-006

Printed Circuit Board, less parts

Wafer Pin Terminal

. Wafer Pin Terminal

Wafer Pin Terminal

Trimmer Potentiometer

10K
100K
IC

IC

IC

IC

iC

ic

Field Effet Transistor

Transistor
Transistor

Transistor
Transistor
Transistor

Diode

Capacitor, Ceramic
Capacitor, Ceramic
Capacitor, Ceramic
Capacitor, Ceramic

A2461-4C
A2461-6C
A2461-8C

EVL-R4XA00B14
EVL-R4XA00B15
TA7504M
CA1458G

301AH

CA3080 (RE)
TA7136P
1TS1276
2SK30A-Y
2SA733-Q
25C945-Q

28C945-Q (selected)

2SC1000-GR

VR502, 503, 506

VR501, 504, 507, 508

1C508

1C503, 509, 510
IC511

1C502, 507, 505
1C501, 506
1C504

Trb01

Tr604, 505, 623

Tr503, 508, 609, 510, 511, 512, 513,

514, 515, 524

Tr516, 617, 518, 519°

Tr502, 520

25C1000-GR (selected) Tr506, 507
D501, 502, 503, 504, 505, 506

152473
5pf
10pf
47pf
100pf

—52—

C515, 517
C533

C502, 506
C634
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037-007
035-005
" 035-009
035-016

035-020
035-026
032-099

032-191
032-033
032-038

; Capacitor, Ceramic
. Capacitor, Mylar

- Capacitor, Mylar

-

Capacitor, Mylar

Capacitor, Mylar
Capacitor, Mylar

Capacitor, Tantalum
Capacitor, Electrolytic

10mf/16V

© 10mf/16vV

220mf/16V

Serial No. Up to 440399
Printed Circuit Board

...........

250pf
.001mf
.002mf
O1mf

.022mf
.068mf
1mf/35V

ECE-A16N10
ECE-A16V10
ECE-A16V220

Resistors 1/4W 6% are omitted.

C503, 522
C505, 526
Cc501

C518, 519, 524, 525, 530, 531,

535, 536

€509, 529, 532
C510, 511, 512, 513
C514, 516,

C523
C504, 507, 508, 520"

- €627, 528

052-128C - 052-1288

13-7 CIRCUIT BOARD ASSEMBLY OP-22A (149-022A) 2/70,—

|052-129B

'010-036
010-037
010-038

028-002

017-014
017-018
017-011
017-012
017-012

018-014

035-005
035-016
035-028
032-099
032-107

032-038

13-8 POWER SUPPLY BOARD ASSEMBLY PS-17A (146-017A) /77 av - ,

052-1338
048-032
010-038
018-028
018-029
018-022
017010
020-031

Printed Circuit Board, less parts

Wafer Pin Terminal
Wafer Pin Terminal
Wafer Pin Terminal

Trimmer Potentiometer

1K

Field Effet Transistor

RPUT

Transistor
Transistor
Transistor

Diode
Capacitar, Mylar

Capacitor, Mylar
‘Capacitor, Mylar

Capacitor, Tantalum
Capacitor, Tantalum
Capacitor, Electrolytic

220mf/16V

Serial No. Up to 440399
Printed Circuit Board
- Resistors 1/4W 5% are omitted.

...........

A2461-4C
A2461-6C
A2461-8C

EVL-R4XA00B13

2SK30A-Y
N13T-1
25C373
2SA733-Q
25C945-Q

152473

.001mf

Oimf

Amf

1mf/35V  10%
3.3mf/25V 10%

ECE-A16Vv220

Printed Circuit Board, less parts

Heatsink )
Wafer Pin Terminal
Diode

Diode

Diode

Transistor |

Ic ‘

Trimmer Potentiometer

L .
L

(3

A2461-8C

" ESAB01-03C

ESAB01-03N
1N4003
25D234.0
LM723CN

—53—-

VR601

Tr610 ,
Tr607 .
Tr608

Tr602, 605, 606, 609, 612

Tr601, 603, 604, 611, 613, 614, 615, 616,
618, 619, 620, 621, 622, 623, 624, 625, 626
D601, 602, 603, 604, 605, 606, 607,

608, 609
C601, 605, 607
C611,614, 617

C608

€602, 606

C603, 604

052-1298 + 052-129

D802, 804
D801, 803
D805, 806
Tr801, 802
iC801, 802

C610, 612, 613, 615,‘616, 618 i .
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028-002
037-008

032-033
032-082

1K ‘ EVL-R4XA00B13"
Capacitor, Ceramic ' 470pf

Capacitor, Electrolytic :
10mf/16V ECE-A16V10
470mf/16V ECE-A16V47O

Resistors 1/4W 6% are omitted.

VR801, 802 , ~
€803, 804

C805, 806
€801, 802

139 POWER SUPPLY BOARD AASSEMBIV.Y PS-23A (146-023A)

052-1338

048-032
010-038
018-028
018-029
018-022
017-010
020-031

028-002
037-008

032-033 -

032082
008-024
012003
076-049

v

Printed Circuit Board, less parts

Heatsink

Wafer Pin Terminal A2461-8C
Diode ESABO1-03C
Diode . ESABO1-03N
Diode 1N4003
Transistor 25D234-0

iC LM723CN
Trimmer Potentiometer -

1K BVL-R4XA00B13
Capacitor Ceramic 470pf
Capacitor, Electrolytic -

10mf/16V " ECE-A16V10
470mf/16V . ECE-A16V470
Fuse SGA 0.500
Fuse Holder TF-768
"Fuse Mark

“'Resistors 1/4W 5% are omitted.
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VR801, 802

D802, 804
D801, 803
D805, 806
Tr801, 802
IC801, 802 e

C803, 804
C805, 806

C801, 802
F801, 802




