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@ SPECIFICATIONS
Keyboard (43 keys, C-C)

STRINGS Section
STRINGS Tablets
UPPER Strings 4'
LOWER Strings 4
ATTACK control
TONE control

RELEASE Control
(for strings, human voice, vocoder)

HUMAN VOICE Section
VOICE Tablets
FEMALE 4

|
MALES' | UPPER
MALE4 |
MALE 8 JLOWER

ENSEMBLE Tablet
ATTACK Time control

VOCODER Section
VOCQDER Tablets
UPPER 8’
LOWER 8’
ENSEMBLE Tablet
TONE Control
MIC LEVEL Control
Mic Level Indicator

VBHS8

JAH59

Vibrato (Human voice, vocoder)
DEPTH Control
DELAY TIME Control
RATE Control

BALANCE Section
STRINGS Level
HUMAN VOICE Level
DIRECT MIC Level

EXTERNAL SYNTHESIZER Section
INPUT LEVEL Control
Input Level Indicator

HEADPHONE VOLUME Control
MASTER VOLUME Control

TUNING Control (=50 cents)
PITCH SHIFT Section
PITCH SHIFT Slider
PITCH SET Control

octave)

TIME Control

PITCH MODE Switch
AUTO; OFF (EXT CONT); MANUAL

(more than one

POWER Switch with indicator

HVH56

i

Keyboard
©K191-B

CONNECTORS (1/4" phone jacks except

as noted)
AUDIO QUTPUTS
MONQ, STEREQ
OUTPUT LEVEL Switch
H:0dBm, 6,3k
M: —15dBm, 8.6k
L: —30dBm, 2.2kQ
(0dBm=0.775V BMS, max. 10V
p-p
MICROPHONE INPUTS

Unbalanced (10k Q)

Balanced (XLR connector)
HEADPHONE QUTPUT  (Stereo)
EXTERNAL SYNTHESIZER INPUT
EXTERNAL CONTROL INPUTS (for DP-2
Pedal Switch)

VOCODER HOLD
PITCH SHIFT

Power Consumption: 24W
Dimensions:  905(w] x 370(d) x 145(h) mm

Weight: 14kg

Accessories:  2.5meter connection cord
{x2)
DP-2Pedal Switch
Music Stand

AGH17

Blind H40
(065H040)
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How to fold pages for simultaneous view of
Circuit Diagram, PCB Layout and Adjusting Procedure.

For simplicity of circuit analysis, the circuit diagrams of the PC boards
and their interconnections are shown on one master drawing.

The drawing below shows how the pages of this manual may be folded in
order to see the parts layout diagrams along with its related circuit

diagram without having to turn pages.
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CIRCUIT DESCRIPTION

—General—
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In the Vocoder, the voice signal from a Mic is frequency-analyzed
through a group of filters to provide a voice signal frequency
spectrum featuring human voice. Then the spectrum is duplicated
to another group of musical sound signal filters to obtain func-
tions equivalent tc human mouth and throat and thus to simulate
human voice with musical sound signals.

Fundamental Vocoder functions are discribed below according to

the Block Diagram shown above.

1. Analyzing (first) Filter and Amplitude Detectors

A Mic input signal is resolved by a group of filters intc fregen-
¢y band components which are amplitude-detected and supplied to
the VCA s of the Synthesizer Filter (second filter).

Signals passing through second filters are controlled in volume
at VCA by the control signal coming from corresponding freguency

band of the first filter.

2. Synthesizer (second) Filter and VCAs

Like the first filter, a musical sound signal
being supplied is resolved into frequency
Spectrum components. Since a musical sound
passing through the second group of filters
is proportional tc the first filter ocutput
amplitude, the spectrum of the second filter
output is analogous to that of the voice
signal. In other words, the second filter
output is mixture of the input musical
sound signal and the first signal output.
Thus, uniform sound signal spectrum would be
ideal for reproduction of human voice, but

it is no longer of a musical Instrument.

3. Compandsr

The compander is a combination of a
compressor and a expander.

The compressor reduces a mic input signals
range in amplitude and supplies smaller out-
put signals range than input signals' to the
first filter,

On the contrary, the expander, for a given
range of amplitude input voltages, produces
a larger amplitude range of output voltage.

Thus restores the orginal volume range.
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4. High Frequency Voice Signal Bypass

Filter (Resonant Filter)

Since musical sounds rarely include high frequency
noise components such as "fricative" may be in
voice, the second filter has noc spectrum to respond
to. Purthermore, such a sound, hardly relating to
musical intervals, is separated from a mic input
signal, passes through this circuit and is re-

combined with the second filter outputs.

5. Musical Scund Signal Detector

This circuit cobstructs the second filter output as
long as a musical sound is not supplied to the
Vocoder and tells the circuits 3 and 4 whether a

musical sound signal is being fed or not.

6. Hold Circuit

This circuit enables Vocoder to hold its output
during an interruption in mic signal,e.g. when a
singer inspires. The function can also be used for
some special effect applications.

During holding, this circuit retains spectrums and
volume by holding amplitude detectors output wvolt-
ages and expander control voltage.

The compressor gain is minimized and the voice gate
is turned off so as to keep volce unchanged even

though Mic input singal is changing.



CIRCUIT DESCRIPTION

—Detail—

1. AGH-17

1-1 Master VCO

The frequency of this master oscillator is deter-
mined by capacitance of D149, variable capacitance
dicde. The pitch can be shifted in the range of
one octave by changing the voltage being applied
across D149.

Pitch stability is about + 1% cents at the working
temperatures 00 to + 40" ¢ ( +32° to + 104°F).
After the VCO components or the components affect-
ing DC supply voltages are replaced or repaired,
frequency check or retuning may be required.

When the components are soldered, allow them to
return to a normal temperature (ambient temper-

ature).

1-2. Tone Dividers, Tone Gates

The Master VCO output is divided into one half by
ICT7 and furthermore divided into twelve top octave

notes by IC8. The lower octaves for each of the

12 notes are provided by frequency divider circuits

IC1-ICs, and supplied to the Tbase of corre-
sponding transistor chopper, Q2,Q3,--- (hereafter
plural same circuits are represented by the upper-
most circuit in the circuit diagram).

Q2 in this case acts as a Tone Gate.
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1-3. Key Trigger Detector

This detector, composed of Q153, Q154 and Q157,
detects the bus bar current variation caused by

the on/off operation of the key contacts to

generate gate signals.

1-4. Release Control

This circuit, composed of Q155 and Ql56,controls
the discharge of the capacitor Cl, generating an
envelope for the tone gate according to gate sig-
nals and signals from the HVH-56 Release Envelope
Generator. When a key is pressed, a ground is
placed at Q155 collector for approx. 50ms to com-
pletely discharge charges which may have remained
in C1, C5, C9,--- due to previous key pressing
and then, Q155 and Q156 develop a voltage enve-
lope according to a signal from the Envelcpe gen-

erator.

2. HVH-56

2-1. Release Envelope Generator

The circuit consists of Ql1l, Q12 and Q13.

While key(s) is depressed, connection terminal
J1-1 on HVH-56 is held at a voltage determined

by RELEASE knob, and when the key is released,
the voltage decays with an envelope shaped by the
circuit constant, causing the Release Control

on the AGH-17 tc discharge Cl through DI1.

4
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3. FLH-16

%-1. Compander

This compander system is composed of the Mic Input
Detector IC2 (full-wave rectifier), Peak Detector
IC1, V-I ccnverters IC3, Q5, IC8, Ql2, Compressor
IC3, IC4 and Expander IC8, IC9,.

One half (positive, negative )} of compressor .out-
put is 10V maximum.

Gains of the Expander znd Compressor are control-
led by voltages from ICl, whose directions are
opposite to each other, that is, when the ampli-
tude of one circuit increases, that of the other
circuit decreases.

When the tablets "Vocoder- UPPER, LOWER" are off
and the EXT. SYNTH input 1s less than a  certain
level, the Expander ocutput remains at the minimum

since the EXP. contrel Q13 turns on.

3-2. Analyzing Filter

Ten BPFs with a high Q, composed of ICs (e.g.IC10
and IC15) and associated resistors and capacitors,
divide an input signal among them covering 170Hz-
TkHz, and let particular band frequency to pass.
A Mic signal from the compressor is preemphasized,
passes through the BPFs corresponding to the
spectrum and goes to D1 where the peak amplitude
is detgcted, is smoothed and supplied to the VCA

in the next stage filter (Synthesizer Filter).



Sept. 21,1979

3-3. Vocoder Hold

This circuit composed of QL, Q2, Q3 and Q4.

When the Hold jack circuit opens, and 50ms later,
the Q4 output increases in the positive-going di-
rection to turn on the gate Q6 and to shunt IC10
input to the ground. On the other hand, a signal
supplied through D17 turns off the FET Switch

IC35 connected to R7 and increases discharging
time constant, thus, the charging voltage detected

by D1 is held for 2-3 sgec.

3-4. Synthesizer Filter, VCA

Like the previously mentioned analyzing filters,
each input signal spectrum component passes thru
“a corresponding BPF and goes to the VCA, IC38
where its gain 1is controlled according to the
voltage from the previous stage amplitude
detector.

The ratio of on/off switching time (signal passing
time) of the FET gate IC38 is determined by the
Q14 collector ocutput duty ratio which is in turn
determined by the triangular wave from IC6 and the
TP-30D DC level being superimposed on the trian-
gular wave.

While the mic input is not fed, the bias circuit
IC7 sets the Ql4 emitter voltage so that Ql4 keeps

on, and holds IC38 at off.

Since the IC38 on/off switching cycle is suffi-
ciently faster than those of musical signals, the

filter gain is proportional to the on/off time

ratio.

Pulse-like signals from the gate (VCA) are smooth-
ed through a BPF and sent to the expander.
Overall frequency response of the Synthesizer
filter is eaual to de-emphasized characteristics:

higher the frequency, the larger value R2l has.

3-5. Expander

Like the compressor, the gain of expander IC8 and

ICY9 is controlled by the voltage from ICl, whose

direction 1s opposite to that for the compressor.

4. VBH-58

4-1. High Consonant Circuit

This HPF allows only high-frequency components

of the signal from the Mic amp to pass so as to
compensate for high-frequency ranges incapable of
reproduction by the Vocoder circuits.

Like the FLH-16 expander output on/off circuit,
the Gate Switch, Q4 is provided not to output
signals from the HPF wnile the Vocoder circuit

operating conditions are not readily prepared.

5. O0PH-60

This circuilt has basically the same configuration
with the O0PH-29 in the R5-50% Roland String Ensem-
ble. See the diagram on page 11 of the RS-505

Service Notes for easier understanding.
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5-1. AUTO

The Envelope Generator, QL and Q3 output voltage,
when triggered by the Gate signals, increases up
to the voltage set by the PITCH SET and then
decays.

Level Bustain and Decay time are made longer as

the TIME knob being set toward LONG.

5-2. OFF (EXTERNAL CONT)

When the EXT PITCH jack connection is not made,
settings for the TIME, PITCH SET, and NORMAL-DOWN
are invalid.

When the PITCH jack is open, the Q6 collector holds
the voltage according to the PITCH SET setting and
when the jack is closed, the voltage varies in

accordance with the TIME setting.

5-3. MANUAL

In this mode, the trigger and TIME are independent
of the GATE. The maximum shift voltage is deter-

mined by the PITCH SHIFT. Thus, manual range vari-
ation is possible within the range by controlling

the knob.

6. JAH-59

6-1. MIC HEAD AMP

The gain of this circuit is 204B.
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VP-330 OVERALL CIRCUIT DIAGRAM
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f TP3LD 4 wrisy am g~ciy TPAGOOR L . s
7 s S L oww | 1z iL——L b fez8 PR weose 103 T RS et : WS |0z DDy 3R3K
= 3 % B5%  isp3s-zo 2w
. "?5 ; T TP Rz | 7 Icy
o T m T.P37D T azt B~ L ! 5 o
W St ) L 2 1013 E?L,,‘:q . 0B L 123 (L_i o o lczs T, R003G 1(33 9.3?,7 - TATITAR HEATSINK (IN420%) "
i Ceir s - &7 PHONES
FANUAL 3 {; & E i W woua3 r oA T.F388 b VRIS, az cBacn PeBPORy || { '%}_ - = il ol
Ry Qif— R — "‘ g 14 ROOZT ¢ 109 L 1024 i ¢ 1o g x0027 1634 Yook | 1 s ]1'_—1_—“:—4"3.:7’!‘
2T Riw L === I ) ]
PCE on page 14 ——& e | | s e bR PCB on page 15 e
E1 15K T 10 08 L 1(z4 E*.l d o 1 P RO0IE 164 “jook | 3 P
= 4
O TP 3
%0 AC
2 3 ‘ 12 40 On JAH59
Master VoI, ety L = J
i L %e I JOINT SOCKET
= —0 00
3 v
'3
b PCE on page 11
s a g1 153/1 UNLESS OTHEQWISE SPECIFIED
e s 4 ALL SWITCHES ARE OFF POSITIUN.
- ac AC ALL PNP TRANSISTORS ARE 25A-10/5 iR,
Z / ZIov .'OD: ALL NPM TRANSISTORS ARE 25C-/8/56R.
! TOINT SOCKET % ALL FETS ARE 25K-30AGR.
ALL DIOCES ARE 15-2473

ALL ICS ARE WMPC-4558.



Sept. 21,1979 VP-330

r { ETHO9 il ] VOCODER COMPRESSOR (IC2, IC3) STRINGS COMPRESSOR (IC7, ICS)
Depth VR:10 1. DC BALANCE TplE 1. DC BALANCE
Tl LPa R kit :
TPSE J " ﬂif While applying a ground to TP-T7E | osciLLoscore '_‘hlle ?fPLZ'r’mg a gr‘m-md to TP-T7E i ——
SMSJ‘ﬁj£;12p5 intermitently (touching one end of ' intermitently (?Oucélég one end of
Depth VR ;O a lead to chassis with the other end & lead to chassis with the other
= s clipped at TP-7E), adjust VR 2E for ik Sl gl o KRRl adjust VR 62
i Eﬂﬂ minimum DC level variation. ‘Oxﬁz?CAL ‘ for minimum DC level variation. .
TPOE, 11E L “_ o B ;_oyNEpTJQCAL

4 4,,5“"“-—————* 16,28

n i 2. GAIN 2. GAIN
TPI0E 12E l i ” i L

T 2 = F '.,.a o .
Sus 1 15us Heed 5 slipnsdl, Tille, sine S M eed a signal 1kHz, sine, 15Vpp into

|
T into J1-3. Es o J1=T+

— +10V
TP1I3E T = 3.9seC . : T } =
TP1SE v 4.6 + . S Adjust VR 1E for 18Vpp at TP-1E. o~ 2 off Adjust VR 58 for 18Vpp at IP-3E.
TPIE T = 15Omsec k-]
TRPIGE T = 175mse<:+ e MIXING AMP
E=80vpp2 ’
Uvp, ‘ - CH-1 EXPANDER (IC24, IC26)
HUMAN VOICE COMPRESSOR (IC2, ICS) — CH-2 EXPANDER (IC25, IC26)
1. DC BALANCE :
1. DC BALANCE TP}_’{E TP]_BEI
ADJUSTMENT | osciLLoscore
While applying a ground to TP-TE 0SCILLOSCOPE
intermitently (toucning one end of While applying a ground to TP-6E
BED (IC10) a lead to chassis with the other end | intermitently (touching one end ]
e clipped at TP-TE), adjust VR 4E for | ; of a lead to chassis with the
minimum DC level variation. K$E¥CAL 1 other end clipped at TP-6E), T
1. BIAS (VIBRATO) L N VERTICAL

a. adjust VR 7E for minimum DC INPUT
level variation at TP-17E,
2. GAIN

. a ancE b. adjust VR B8E for minimum DC
J 1 1 iati TP-18E.
Feed a signal 1kHz, sine 10Vpp into Learel. variaLlan ok TE-I8
J1-5. e
2. GAIN
mmm
Adjust VR 3E for 18Vpp at TP-2E. Lcull s

Feed a signal 1kHz, sine 10Vpp into J1-5.
a. adjust VR 9E for 5Vpp at TP-17E,
b. adjust VR 10E for S5Vpp at TP-18E.

CVERTICAL
o INPUT

While depressing many keys, adjust VR 11E sc that

both positive and negative peaks are distortion 2. BIAS

free, or if flattened, to the same degree or sym- (ENSEMELE)
metrically. (depends cn mic level and number of

OSCILLOSCOPE

keys played)
This adjustment can be done by listening to the

|
|

The purpose of this adjustment is to sound through a monitor speaker, but input to the ———
set BBD gperating point at its center. BBD must be adjusted to the level in which the JIWOINPUTLAiJ
First, make an adjustment in sither sound 1is more or less than saturation.

mode; VOCODER or HUMAN VOICE, then, If operating point is out of the center, it sounds

check waveform in the other mode for as 1t were coming from torn speaker. Follow the procedure described in step 1 (VIBRATO),

: adjusting trimmer here is VR 12E.
saturatiomn. 9



VP-330 Sept. 21,1979
FLH16 ADJUSTMENT

FLH16 and VR BOARD 052H209 COMPRESSCRS (IC3, IC4) 2. BIAS

- VCA TOTAL CUT-OFF -

Serial number up to 830299
- VCA INDIVIDUAL CUT-OFF -

1. DC BALANCE ( No signal )

Set VR 2D at center of its travel rancge.
m Replacing even one of following components causes affected

While applying ground intermitently to
TP-2D ( touching one end of a lead to

Use FLH16A for replacement.
filter's bias to be re-adjusted.

Being included on FLH16A, the components i
IC15-IC24, D1, R15-16, Ql4-Q23.

[\ osciLLoscope

on the VR Board are not necessary after chassis with the other end clipped at
) t Allow th to dissipate heat f f inut bef K1
replacement. PRLATY, adiusk VE 2D £6% iinimun DO level oW em to dissipate hea or few minutes before making
. . adjustment.
variation.
"OVERTICAL
;-oINPUT
5. GAIN Q14-Q23 For accurate results, TP 2D
e ] \ oscilloscope used 1in
Apply sinal into MIC IN. o f s this section must be
W Y Adjust VR 1D for 20Vpp at TP-1D. @ ” iF 0SCILLOSCOPE 5F Sephtei]l Banihaik temporary
5 S .
A A | ground
VR VRibD o + probe DC to more than 10MHz
. N ; 0.15Vpp + 3dB with a X10 probe.
e =) EEl S ) i
O) 5 €=  E= @ .. P Thter S1E8 —OVERTICAL
N @ W%QD VF%SD _ o INPUT
> > EXPANDERS (IC8, IC9)
T T T T T T ?T T Cf ¢ When adjusting all filters, begin with S
?99???|?? ?r? o) Filter N g } ™~
#ll“l#ll“l“#“l*l 1. DC BALANCE ( No signal ) SRS W , Y
atvctetr gy tktmitorqgls = Set VR 15D at around the center of its ovy
b 4 + h A , ) o a7
While applying ground intermitently rotalon range. e 2 |
to TP-16D, adjust VR 3D for minimum m Adjust VR 6D for figure right. A /
DC level wvariation. (game as in Proceed to the other filters in any order, .I,f'f
Compressor step 1) /i, BSELLBSGERE referring to the table below, by turning L
U ‘ respective VR with prcbe connected %o -
corresponding Q's collector.
| If any VR fails to bring specified wvalue,
= ERT : ] s
2. GAIN ‘ E r’NPUTICAL : slightly turn it in reverse direction, then, adjust VR 6D for
”’"—L—J
the value. However, since VR 6D is for the Total adjustment,

Apply signal into TP-23. this will distub preceding adjustments of this section and all

Adjust VR 4D for

12Vpp at TP-15D.
4

the VEs have been set must be re-adjusted.

) 4T T Filter No.| 1 2| 3 4 W 5 | 6 7 | 8 9 |10
L_~ W — N—— — + — s ——
5 TG e temporary Transistor| Q14 | Q15| Qle| Q17 ; Q18 | Q19 |Q20 Q21 | Q22 | Q23
E) ground Sy T [ G | SR R I ’_“__T_*_;'T;7_"_"___’_"__;_:xv.
X | |
2 Value | ; S e
T !
i FILTER VCA ; ‘ EOTSS pE) spmmome sl e L L J_ -5y
. R | A o
@ _ o Trimmer VR7 | VRS| VR9| VR1O|VR1l VR12|VR13|VR14|VR1S| VR16|
- . TRIANGLE WAVEFORM 7 BOps : i ‘
5 1. TRIAN ! 7 80p ' enter | : \ ‘ [
=t | ! ! .
i _ Frequency | 200 |280| 400 | 600 | 90011.3k| 2k | 2.8k 4k| 6k
" for BOus/cycle
rs \ MERTICAL VR 6D shifts this level

10



Sept. 21,1979 VP-330
VBH58(149H058) (Etchmask 052H191) View from Foil side P
YEH big —
'O INPUT DIRECT O STRINGS RATE O @ O TPSC  Vibrato /v\
VOLUME  LEVEL MIC  HUMAN DELAY ~M1G ENSEM
& e @ 1 JOICE Ve DEPTH TONE LEVEL ¢ LOWER UPPER BLE
o8 Qb Rate VR:O . T =Z220msec
| 3 e 10.T = 90 ~
(:I (e
: & _ Eé D§ ) . Delay TimeVR: O —JW.\/V\A/U\/
_ . L
10K 10K ? 110k | |10% 10K 10K | |100 L ' | Key = o
| . : 2 i 5 VR A_f\/\[\/\/\/b
A A l A g A B @ A I KA A@%I | R:10 [
1 BEL | ER L — 07sec L-2.2sec
VRes VRas.. VRge. VR7 VR5C VRe || | VR 'vf.? Tl %@3 SMTO394 _ ._ FLH 16
= e L s H i
i I_.EFBRuZO type = ._ G . @ TP3D /\, old ~
i s 7 O——mé———————o D—————*———"ﬂDOf———;GLr————;——43 ‘
B rens g I Rty TE RLiE i o i
o —— e s TR o : TP4D ﬂfuayubx«'iw«‘fbwﬂ
ot TR o
‘*‘QQRE?GQ : N 9 E‘ OV1L‘—_"I 80usec
‘ . Qe o © e VAT
' e Yy = ' ‘ guov—\/ VoV
i gt (RI8 L J |
T s !_ & & o el T

TP17D © 0.4 v

20D ®© 6.7 4

21D 2 6.3

FLH16A (145H016A) (Etch mask 052H189A) Serial No.840300 and higher . 220 2.5,

Ceseease0om ~ . . OFFdEds .0
. : . 12 11D <1vR <IVR B e it : @ :
% 385 g’:DT j]TP rc 3‘”’? Trspa TB20 ' rps.ro T TP’@ 2 ¢ o] Ao y - o k- é‘?g g¢§
5 moomébmw%amoomm@oooomm@ Y e

I mawmn@ Gnﬂ@@g[

“%ﬂﬂﬂ

SRS B
Jhm%w i
Ogtﬂﬁggﬁ E

Iﬁaﬁ .gg@

CQG

%%ﬂ

OB“ 2000
Hﬂg

%jﬂ

M;H _

}:r———o

C135

7'P4-D‘JTPI'DU
1O 9 8 7 6 5 d 3 2 1 Analyzing Synthesizer 1 a4 " L
p Filters Fiiters X

11



VP-330 Sept. 21,1979
®

I
[
)
LJ
C

AGH17 (144H017)
(Etch mask 052H187)

ﬂ.

@

p

Iy

—
: -} A v
: £ ! f ! i
PR £ i | m’@ o : TPIA |
Q ;
& L I
A

i Ea : t 0O g e
] ;kj o ‘ ] Ju \ i
12 W% ;- Wﬁ,&* A g
K‘QWQFQWOIW 'j%“? g {”Q*"-é}“‘f‘#“l 7
Lty i i f_,\ Ur it wbaet

@O Q ij::}“
I

Q

£ P~
{3P

S8 )jma. -
i)

I\);‘:’!UI{Jk) LJ 3y

f%%%%ﬁ%%@%@@

e

i 5
P
S‘I—OQ_:_

g 5

(2

5107 @g'ﬁ‘ zias i

213
OEJ

@%

: il v
glar -.V ey
o0

Ty QDD

5
o

#

l-wuj
! O
(247 N
‘ { ) i
! FJ“ bt i
i L.I‘J"’) |
A
1
= A

| | ATTACK e@RELESE.. ATTACK TOME.
MALE MALE MALE - BEMAIE ENSEMD e e e

HVH56 (149H056)

LOWER 'UPPER

g' 4 diighd f bal L BLEL R L e g
_ ‘ R —— o0 A
2 _ s (O (Etch mask 052H188)
........ - BD R View from Foil side
iy For replacement, HVHS64 is available.
i T T Vo . i . i IS S
i SMI059A" VRés SMT0294
O 3 | - ::-(:B)_ E Filter Fl F2 F3 F4 Fs F6 F7
_ O o @) F (Hz) 200 230 600 900 1.3k 2.8k %, 2
e 3@ ) & @D : |
; o IGEDNG A &
@ED) gl Bl ~AET Oy e
®ED E @ IQ _@J : BaB - Q LP38 %‘@ @ VRSE  1MA
i @l '

; &
‘_ " G e, - =y ;m e F‘ T.pP48 g vkl
Ny k H] . ® P = O} (D TR 7 7 3 13 Z
JU me @ @t @@, \_9E§ : TRTB 100k ALl LEF3RC20A type

]
| ! } f = ” e
=1 Bl e B ™ g1
€32 <3l c30 A ' 1 b [ ;mﬂ i ﬂf@ ‘]’ & me = e ) m) &) { e
) ) i i B B b o jop =l e ok i .
' T ol B89 BEE o
e T

i
9999 § 3

~J
D
w

4 ) -z ]
Fiiters 12
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VP-330
HVH-56 ADJUSTMENT

'[ ~+ AGH 17
TPIA L/——\_/—\_/—G-IS: TR STRINGS VCA (IC 8)
Ov s
TP2A _ [\, Topoctave ge.out(C) 1. STRINGS VCA DC BALANCE
P38 /LT, UM a° out At 1.6/1.6/1.7/1.7]20 = =8 While tapping a key repeatedly, | osciLLoscore
, ¥ VDp guickly, adjust VR 1B for
TP4A V//W///T’ Ov ® 8 1.6]1.6|1.6]1.6| 1.6 E%:E E;]UWR minimum DC level wvariation. '
wsa /L1 o LM 4« [1.501.6/1.8]1.6 %E LI ]
s | wmoe oe T off S —OVERTICAL
Pea Lo -« 8 - |2.9l2.4/2.0/1.8 \/;,. oINPT
i B .. DO . , ) , . % VTV -
Tpmeo.‘sﬁE//W clFlclFlCclIFlclE]c
etové , ! . Release
ey =ier EBF o i 5. STRINGS VCA GAIN
TPea | I Gate
== | I
. {_“1Fk1 While depressing C3 key,
TUNING %% g H adjust VR 2B for
L]
s | v e ofF  op

on ",

Q
©

HUMAN VOICE VCA (IC 9)

3. H. VOICE VCA DC BALANCE
| osciLLoscoPE

The Master VCO must be retuned afters i vOCE 1 While tapping a key, '
1. secondary voltage varies due to modification or reparing around j H H_I ] adjust VR 3B for minimum
the power suprly, T P‘_'H?‘_‘l e DC level varizstion.
2. components in the VCO stage are replaced. | H 1 [ [ —OVERTICAL
When soldered, allow them to dissipate heat for several minute. s v s SR B e INRUT
Set knobts and switches as shown above. all off wwmnlwe
Adjust VR 1A to produce 442Hz at Output jack with A3 key pressed.
T LR mew b burmed 4. H. VOICE VCA GAIN
J from the bottom 9.4 : -

| : I : | through the hole in o b v While depressing
[ ’ | ? : the cabinet. / [ C3 key, adjust
c1 a2 5] C4 C5 ﬂ O VR 4B for
I mlm

LOWER—— UPPER—— LoweR PR x| meEas

on

LOWER | UPPER




OPH60(149H060)

(Etch mask 0562H129-1)
(View from Foil side)

 PICESHET . —— )

e

S

[IMASTER
Volumve

® VR5F

&

N

VR 1

VR1F 500KA
VR2F 50K3B
VE4F 20KB

VM60AK30 type

VR3F 100KB
LEF3RC16B15L

VRS F
GM70AK35B14

TP1F

av

oI5V

OPH 60

SW-=Auto Position

Pitchset —»L
Time Short Mark Long
18msec \_ 130ms 59—\} 500ms
N NI Py =0
11ms 22ms 160ms

10KB x 2

VP-330

4
i PSH 43 S
100, 11TY - TUMPER
220. 240¥ - FUSE 1AT
ol

The

4 - &l

=, =
I —/0v B-5% ra |
0 Y
Youir
2 £] 51° [ *
”E‘g .
i q ‘
Y
:

e T SXE
) o 5%
e

h

B
|
oz Di~Dg.  IR3K
Jy P

101 %7 B-59%  sRas-me AW
TAMITAM  HEAT SiNK (IN40OS)

e R

+/5V =5V -/QV

Sept. 21,1979

>

L
FPHONES
vowume| %38

TOINT SOCKET

JAH59(149H059)

(Etch mask 052H196)

STEREO

UNLESS OTHERWISE SPECIFIED

ALL SWITCHES ARE 0FF POSITION.

ALL PNP TRANSISTORS ARE 25A-1015GR,
ALL NPN TRANSISTORS ARE 25(-/8!56GR.
ALL FETS ARE 25K-
ALL DIODES ARE 15-

30AGR.

2473,

ALL IC5 ARE UPC-4553,

VOC,HOLD PHONES
OUTPUT; LMH  PITCH EXTSYNTH MIC.
{ M?NO C(‘)NT. 1NPIUT mlfPUT

h

I 1

ljpools,

Je

lbﬁﬁooooooq{

E1o) -

14
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5045-2A

PSH42A (146H042A 100/117V)
PSH43A (146H043A 220/240V)

(Etch mask 052H183A)

—
@2001

A
@ ==alE e
~Eero" 5%

o * -
Z20/240VY — TI!A FUSE, (PSH43) :

109/117TV — JUMPER , (P5H42)

Heat Sink 4%

L"'“\
048HO18 .
s i -/.v"x
H
-&
OWER TRANS - .
d 02ZHO25D 22§V2:EA (LBRMH(RED 229
240V EA (RED]iBRN V
240
Y
| INEEERE | oiiaat s 117

POWER Sw

O ECQ-Uta | O
473McC S

. _OPHE8

PCB holder
DLCBS-6N

KEYBOARD PARTS

KEY SPRING

KEY HOLDER
5P {064-053)
7P {064-054)
1P {064-056)

CHASSIS
SIDE ANGLE /
\

GUIDE BUSHING
(068-016)

ACTUATOR RUBBER g?dl\;_i\glicCTOR
107052 (010-029)

EY ASSEMBLY
(IVORY) (106-015)
{(IVORY) (106-016)
(IVORY) (106-017)

3 ACTUATOR
G

A

B (IVORY) (106-018)

c

D

E

c

{102-003) / \

VP-330

CONTACT LEAF SPACER
{IVORY) (106-019) (071-001) (073-051)
{IVORY) (106-020)
{IVORY) (106-021)
" {IVORY) (106-022)
SHARP (BLACK)
(106-023)
BUS BAR HOLDER
{064-057)
BUS BAR
COI\.}TACT LEAF/ PRINTED CIRCUIT BOARD
HOLDER RESISTOR
6P (064-051)
7P (064-052)
INSTRUMENT |NO. OF | KEYBOARD KEY 3 PCB
BUS BAR >
MODEL KEYS | MODEL SPRING 6P 7P RESISTOR
SH-1 32 SK-132-D | 070-052 | OT1HO34 | 052-066 | 052-067 | 100 1/4W +1% CRB1/4FX
SH-3A - SK—142-A | 070-052 | 071-008 | 052-066 | 052-067 | 100 1/4W +1% CRB1/4FX
SH-5 44 SK-142-B | 070-052 | OT1-008 | 052-066 | 052-067 | 100 1/4W +1% CRB1/4FX
SH-7 44 SK-142-C | 070-052 | OT1-008 | 052-066 | 052-067 | 100 1/4W +1% CRB1/4FX
SH-1000 37 SK-132-A | 0T0-052 | 071-006 | 052-066 | 052-067 | 1K 1/4W +2%
SH-2000 37 | SK-132-B | 070-052 | 071-006 | 052-066 | 052-067 | 1K 1/4W +2% SELECTED
VP-330 1 49 SK191-B|{070-058|071H043]| 052-081| 052-082
SYSTEM-100 37 | SK-132-C | 070-052 | 071-006 | 052-066 | 052-067 | 100 1/4W +12% CRB1/4FX
SYSTEM-T00 61 SK-162-C | 070-058 | 071-007 | 052-066 | 052-067 | 100 1/4W +1% CRA1/4FX
RS-101 1 61 SK—161-A | 070-058 | OT1-007 | 052-081 | 052-082
RS-202 61 SK-161-A | 0T0-058 | 071-007 | 052-081 | 052-082
RS-505 49  |.SK-192-A | 070-058 071H043 | 052-081 052-082
EP-10 61 SK—162-A | 07T0-058 | 071-007 ‘
EP-20 61 | SK—162-A | 070-058 | 071-007 !
EP-30 61 SK~162B Jum-oss l071-007 052-081 E052—082 |

15
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PARTS LIST PCB ASSEMBLY DIODE TABLET
144H017 AGH17 (PCB 0OH2HLIET) 018-086 3VC30% wvaricap 003-010 Green 003%3-012 White
NOTE : 149HO56A  HVHS56A (FCB O52HIEEA) 018-014 182473 003-011  Maroon 003-013  Gray
. 145H016A FLH16A (PCB 0O52H189A) 018-114 1SR35-200
Locally available parts and 151HOO9R ETHO9B (BCB 052H190B) or 1N-4007% Suffix legend when ordering.
hardware are omitted, however, 1 AGHRES — - -
when need arises, the order 149H0;O OPHZB (PCB OBZHl?Q)l il T il CAPACITOR
sheet should include model, 42H - 0 ! 05 G- 019-029 TLG-124  LED green
gserial number and function A . R 1907/ L1 TV 035-129 50pfd 50V J styren
146H0O43A SH43A v =
as well as detail description 4 = (PC%Bboth Oggg{ééi) ST B AoR-156 ~B0nE SOV o Era
for prompt dispatch. L49HO59 JAHS9 (PCB 052E196) &1 ide 0%2-275 4R7(4.7mfd) 25V K tantalum
. T = LEF3R- B kB
081H207A  Cabinet ass'y H207A 149HO69A ?5229% - 0528{§4g§ 029-459 ? AL LR Polypropylene film 2%
059H008 Hinge H8 0 5 5 029-450 LEF3R-C20A15 100kA
. = 035~ BECQP1182G7Z ,001l8mfd
111-021 Rubber foot G-5 = : & e o s 029-453  LEF3R-C20A16 1MA 35-343 Q
081H206 End block H206 left R T R R B 029-472  LEF3R-C26BISL LOOKB AL BRI SRR
e End block o ? e be supplied. Direct,or less-rewiring 035-346 ECQP133%2GZ .0033mfd
n BE L : ;
072H050A  Panel H504A ) SR T iizazi A A 0I0-okT BOAFLI92GE . 005Tntd
ane upper Q- k
068-018 Bushi 18pp 0 el 6OZK3O i . 035-349 ECQP1562GZ .0056mfd
- ushing no. - VM k
musickgrack G-I 160 K30§24 :ng 035-351 ECQP1822GZ .0082mfd
_1Eg 028-10 VM60ZK30B54 ; . _
110H006  Rail H6 music rack ik - 1023 W6OAK;OA; el 035-353  ECQP1123GZ .0l2mfd
072HO51A  Panel no.51A rear Akl TORGL IR 'y n 035-354 ECQPL183GZ .0l8mtd
020-227 TC4520BP 028-670 GM7OAK35B14  10kBx2 "
ang 09755 ECQP1273GZ .027mfd
T i el B = 2 5 035-357 ECQP13%93GZ .039mfd
il . i
020-100  TLO82CP zgliger 035-358  ECQP1473GZ .04Tmfd
016—026  Knob TK-113 large 020-160  BA6624A US0=402 N 035-359  ECQP1563GZ .056mfd
016-021  Knob TE-114 small 020-228  TAT179M CRb-18l EULOR. &.2%
016-033 Knob no.33 slide 020-079 SAD1024A BBD 030-467 SR1GR 22k RESTSTOR
- 030-469 SRI9R 47k
009-012  Jack SG-7622 PC mount .. i . CRB25FX
020-219  CD4066BE 030-471  SR19R 100k 1
009-0736 Jack SG-7713 stereo Metal film w 1%
010-264 Receptacle (femal) BT SWITCH 044-830 1k 044-849 180k
NC-3FF or D-3M 044-862 1.2k 044-851 220k
017-155 2SA1015-GR 001-258 SDA1SA-1 100V  power
022H025C gowgr traﬁsformer 017-128 2SB596-Y 001-259 SDA2SA-1 117V power  044-713 10k R-25G carbon 4w 2%
S 017-130  2SC381-R 001-260  SDE4SA-1 220/220V power
022H025D  Power transformer
H25D  220/240V 017-129 23C752G-0 001-256 SLEA43-15P lever 4p-3t OTHERS
g o1 —
PH 017-156 2501815-0" 002-004 SMTO29A tablet STRLINGS 048H018 Heatsink No.l1l8
008-041  Fuse SGA-1A CSA 117V 017-090  25D526-Y VEA-OHS  GNTGSOR Gables VOOUDRR  DRATRQD  FUB holder DE0-BE-SH
008-066  Fuse SEMKO T1A midget 017-016  23K30A-GR  FET 002-003  BHICH3A tablet HUMAN V. 06s-029  Collar bushing NA-310
220/240V 017-014 25K30A-Y FET 068-032 Collar bushing NA-305
068-03%4 Collar bushing NB-300
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