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SY-2 Specifications

KEYBOARD 37 keys Cz:~Cs TRANSPOSITION LEVERS
PRESET TONE LEVERS One Octave Down
Side I Normal

Flute
Trombone
Trumpet
Saxophone
Oboe
Bow Violin
Piano
Harpsichord
Contrabass
Tuba
Bass Guitar
Funny
Trumute
Double

Side 1
Clarinet
Bassoon
French Horn
Bass Clarinet

English Horn
Pizzicato String
Guitar

Hawaiian Guitar
Pizzicato Bass
Sousaphone

Wah Guitar

Drake

Growl

Reed
Side I/Side N Selector
FILTER CONTROLS
Preset/Control Selector
Low Pass Freguency
Low Pass Resonance
High Pass Frequency
High Pass Resonance
ENVELOPE CONTROLS
Preset/Control Selector
Attack Time
Decay Time

One Octave Up
Two Octaves Up
TOUCH CONTROLS
Vibrato Depth (On/Off)
Wah-Wah (On/0ff)
Volume(On/0Off)
Sensitivity
FOOT CONTROLS
Wah-Wah (On/Off)
Volume(On/Off)
Sensitivity
TONE BEND CONTROLS
Preset/Control Selector
Attack Time
Intensity
Decay Time
PITCH BEND CONTROL
Oon/Off Selector
PORTAMENTO CONTROLS
On/Off Selector
Time
PULSE WIDTH CONTROLS
Preset/Control Selector
Width
OTHER CONTROLS
Tune
Master Volume
OTHER FITTINGS
Outputs
Phone Jack
Pin Jack
Level Switch(High/Low)
Foot Controller Jack
Power Switch
Pilot Lamp
Music Rest
CIRCUITRY
Solid State
Power Consumption: 20 Watts
Power Source: AC, 50/60Hz

Sustain Level DIMENSIONS
Release Time Width: 90cm (35% ™
VIBRATO CONTROLS Depth: 32cm (12%")
Preset/Control Selector Height: 17cm (6%") without legs
Speed 20cm (8") with case
Depth WEIGHT 2lkg (46 Ibs.)
FINISH Black Leatherette Siding

ATTACHMENT Foot Pedal



Coding Guide

WIRING FOR EXPLANATION PURPOSES.

DF CIRCUIT BOARD AND WIRING

Circuit Board

Color of wire
men <22 L .08

S8R PN3-VRI-3
WRR i e
3
-—— an
moa —WM_zev.unout
b0 —SYo AEV-UN-IN
Pin connections that will
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This coding states that a green wire is connected to pin 20, which is point E of the M circuit board. The other end
of the wire is connected to pin 54, which is point E5 of the D circuit board, physically located on the Rack.

O—"< —0 Color of wire Wire connects to 54 of
o8 o olang GIR the D circuit board
M CIRCUIT BOARD € (20 RA-D-E5(54) which is point E5.

Designation reference RACK\D circuit board

that can be found on Wire goes to Wire goes to
the circuit board the rack. the D circuit board.

NOTE: ABBREVIATIONS OF WIRE COLOR IN ELECTONE
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YE .o YELLOW GR ... GREEN BE ........... BLUE VI VIOLET

GY s GRAY WH ... WHITE GG ... GRASS GREEN SB . SKY BLUE
¢ PK s PINK TR TRANSPARENT TP s TIN PLATED WIRE



Technical Information

1. Basic Synthesizer Theory

A “synthesizer” is an electronic instrument which utilizes changes in voltage to effect changes in tone color
(waveforms), intervals (frequency) and volume (amplitude) permitting the player to freely create desired sounds.

First of all we must set forth certain basic terms which clarify how synthesizer principles compare to the
basics of previous electronic musical instruments.

Previous electronic musical instruments created tone color in the following two ways, for the most part.
1)-- Composite Voicing (harmonic synthesis)
2) Format {filter) Voicing

The system & outlined in the following block diagram :

1. 2. 3. 4. 5. 6.
Tone Keying Voicing Expression Amplifier Speaker
Generator =i filter) Pedai
System System System System System System

(1) The tone generator system produces all the signals(notes) used in the organ.
(2) The keying system controls the signale through electronic gates operated by the keys on the keyboards.

(3) The voking system shapes the signals to represent various instruments or voices. The organist selects
"which voice he wants the signals to represent by operating tabs or tone levers on the control panel

(4) (5), (6) These operate in the same way in the synthesizer system.

The diagram below illustrates the basic construction of the synthesizer system :

/ Frequency controlled by voltage.
KEYBOARD V.C.0

L ——={  VCF  fm——— —> VCA |--= AMP |

Voitage

———- 3Signal EG-VCF EG-VCA

Voitage shows / \ / \

the key is on.
{ T ]

ADSR




{2)

(4)

(5)

YCO (Voitage-Controlled Oscillator)
The VCO is an oscillator which creates waveforms by using
voltage to control cscillation frequency. In most cases the

Square Waveform

—

waveform s a complicated one. incorporating many short.

sawtooth and pulse wave formations. ~
In addition b the voltage from the keyboard, other voitages {\ \J Sawtooth Wave
can ako be fed to the VCO, from other oscillators. form
In the case of ultra-low frequency sine waves, a vibrato eff. 'l [ ﬂ
ct is created. On the other nand, the addition of square ‘
waveforms, depending upon the voltage, creates “poo-pi-poo-pi”
and other types of sounds.

Puise Waveform

VCF (Voitage-Controlled Filter)

This is a tone color circuit which adjusts the filter performance according to voitage.

The VCF changes the tone color (waveform) of voice signals sent from the VOC by adjustng the cut-
off frequency and resonance according to changes in voltage.

Previous electronic organ tone color circuits worked by first using input signals in chords. with no other
way to adjust except by using filters. In the synthesizer, voltage controls the operation of filters which
can work wjth individual tones ; in this way a filter circuit which can decide the output wave with fixed
harmonics regardiess of key is created.

VCA (Voitage-Controlied Amplifier)

This circuit used voltage to control the degree of amplification.

The voltage works here to adjust changes in the rise and attenuation of signals coming from the
VCF, as well as affecting attack and sustain effects.

ADSR (Attack, Delay, Sustain, Release)

The conventional ADSR circuit changes the envelope in the following way, feeding the envelope to the
VCF and VCO to change tone color and volume. In the Yamaha system, however, this part is already
reduced, making use of EG-VFC and EG-VCA circuits.

A . ATTACK TIME

w D : DELAY TIME
(&)
<<
= r 5 : SUSTAIN
g -~
5 R : RELEAS

N
S |

KEY OFF

EG-VCF {Envelope Generator VCF)

In the Yamaha synthesizer the ADSR is designed on the basis of the EG-VCF envelope, as the figure
b?low ilustrates.
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This envelope exists to create tone color changes while assurng tone célor stabiity throughout the interval
that a key s held down (except for rising and falingl For this purpose, the key On condition is taken as 0
standard basis and the envelope revolves around this standard as its center.

The EGVCF can change or adjust the following items within the envelope waveform :

AL : Attack Level L : Initial Level
1DT : First Decay Time 20T : Second Decay Time

Consequently, the VCF can also provide changes in tone color during voice signal rise and fall according to
changes in the EG-VCF envelope.

{6) EG-VCA (Envelope Generator VCF)
The EG-VCA can affect the following changes, as shown in the illustration below :

AT : Attack Time 1IDT : First Decay Time
2DT : Second Decay Time SL : Sustain Level
I
|
wl
< |
<C
s | I
o l l 1
>
I | |
l 1 oL |
i
. | i '
| ! | ! | TIME
AT ——et=-1DT a—2DT—=4



2. Yamaha Solo Synthesizer : Basic Theory

{1} Key Voltage Adjustment Circuit

C2 c2 K 4.00V+0.01V
o o ———————o
Key SW.
100 100
——————— To OP3 of the Fig.2
30K 30K
Fig. 1
:(SM Ckt Board)
NAWE Tune VR.
~ -1 -3 3 * E-
e C S0 oflE| FlF] 6| 6| A]A]B
2 | 0500.532/0.563|0.597| 0.632|0.669/0.709 [ 0.751]0.795 | 0.842| 0.892| 0.945 UK
3 | 1.00[1.064|1.127 | 1.193] 1264 | 1.339}1.418 | 1.502| 1.591 {1.685( 1.784 | 1.889 o
4 1200|2127 (2.253 | 2.386| 2.528| 2.677 {2.836 [3.003{ 3.181 |3.369|3.568 | 3.779
5 |ao0

Table 1 Terminal : KI Digital Voltmeter Input Impedance : over 100KQ)

.

The Yamaha solo synthesizer creates proportional frequencies through the varied voltages applied to a
single voltage-controlled oscilator by each key.

The VCO, which is controiled by the input voitage, it is an oscillator which controis the relation between
input voltage and output frequency.

The voltage at terminal KI in Fig. 1 is 4.00V at C5, 2.00V at C4, 1.00V at C3 and 0.50V at C2, so
this ratio is clear. From OPl1 n Fig.1 a standard +4.00V =0.01V is supplied. At the same time, how-
ever, the input of OP1 is a tuning voltage input, and can be used for £100 Cents changes. First
adjust the UK terminal for +4.00V £0.01V (use VRIBIK). Next, check at VRB500a on the SM circuit
board that C4 is +2.00V=0.01V and that all other intervals are correct according to Table 1. At this
time ability absolute accuracy and Input impedance of the D.C. volt meter should be less than 0.5%, with
an input impedance of over 100K@. An error of 0.055% in the voltage will cause a pitch variation of
1 Cent. For example, 0.055% of 4.00V is 2.2mV.

When adjusting each key, connect the fixed resistor 1.8KQ (allowable error: +0.5%) between Ki and E
on each ckt board, then adjust for 4.00V—2.127V (C5— C#4) consuiting Table 1. In actual organs,
at lower intervals this voltage may well be on the low side.

\2) Key Voltage Buffer Amp and Keying Circuit

Gl uo Sw. |On Off
To SK Circuit board Schmitt input =—@Q Fr'Om. SK
Rectifier KV terminal Circuit board G
| R1
2 0oP3 VW 4 To VC2 of VCO I
Key Voltage in. - FET1
¢
: 10MQ t For B10k Offset : Adjust OP3 so that Vi UO Voitage
Fig. 2 -Vee

—_ 6 —



Impedance is changed by OP3 to protect against drop in each key voltage, providng stable pitch
voltage to VCO il.

The OP1 \operational amplifier) serves to feed the voitage of each key into non-inverting input.

DC voltage created by OP3 is fed to the SK circuit board Schmitt circuit and to FET | in Fig. 2.
The SK circuit board creates the delay pulse required when the keyboard is switched on or off.

The above pulse is fed from SK circuit board GI terminal to FET 1 with a slight delay when the
switch is turned on, in order to avoide key switch chatterng. Keyboard voltage travels tnrough FET 1
or Rl {when FET 1 is off}

'3) VCO Il Voltage Controlled Oscillator I Module)

Portamento Sw. VR

3
From Pitch Bend & Vibrato AC Sgnal

+15V
From Transposition Oct. Sw. f ! [__EARTH(GROUND)

VC3 VC1 VIB+1S E
VCO | Interior Gate Voltage Puise Input
FT K from SK Circuit board terminal

A 02[——==——3.0V p-p Sawtooth Wave

From Musical Interval D.C. Voltage se—o0—yC2 Zero}———0 VCO Il Offset

A0l —m——4 0V p-p Sawtooth Wave
TO Waveform Change Ckt.
Clirrm
C2 -LIT
=15 F Capacitor
4 Integrator Adjustor

(Frequency Adjustor)

=15V Keyboard Voltage

. Resonance Frequency Volume Adjustor Voltage
Fig. 3

Fig. 3 illustrates the VCO Il module. The sawtooth wave frequency responding to input voitage is
created in the VCO. Each terminal input and output is also noted. The modele adjustment method
requires setting to transposition normal.

Check that the voltage at the UO terminal {Fig. 2) is the same for terminal VI when C4 is pressed ;
also check that this voltage is being fed to VC2.

1. Check for the determined =15V. (DC power supply voltage)

2. Check that a normal pulse is fed to terminal K when the key is pressed and released.

There is an FET gate in VCO H ; the signal passes from SK circuit board K terminal to the
VCO Il K terminal.

3. A P-P 3.0=0.3V (1046HzF 2) sawtooth wave is created at A02 and AQ terminals. In this case,
however, an oscilloscope frequency counter is required, then the tone can be checked and adjus-
ted in the same way as an Electone. If the VC2 input voltage is not proper under ordinary con-
ditions, adjust with an added capacitor.

If further adjustment of the portamento is desired it can be accomplished by inserting a VR bet-
ween VC3 and VC1 of the VRII section.



4) Waveform Changs Crcuit

Pulse Width Control VR o+15V
+10V PW 56K
E PM 100K p
Puise Width Sw. O———/\W——9

To Reed and pizzicoto Trs‘ l I l l

Viorin Tone Color

FROM VCO Output

— Tri  Tr2 + PO I l

or

AA

Moving level
\ \ \ \ of the Waveform

X Change CKt.

—15V (B)  Pulse Width Input Sawtooth Wave

(A) Use the VR connected to PW
to change the motion point

of the above input waveform.
Fig. 4

Fig. 4 illustrates the waveform change circuit which permits changes in the sawtooth waveform width
by short waveform transformations. It would be best if the input waveform shown in part B of the fi-
gure was changed to the width of the Trl action point.

However, the duty cycle ratio can be changed according to changes in the voltage of the VR connec-
ted at PW between +10V and E.

This is called “pulse width.” The ratio is 50%-90%. The VCO creates a sawtooth waveform, while
this waveform change circuit creates a square waveform. In order to have a waveform appropriate for
the tone color, these two forms are used separately.

(5) Auxiliary Gate Circuit (For preset double and reed tones)

A0/
From VCO il AD Terminal

To VCF, LPF
Al Terminal
FET3
From DR: Side I, 1 Switch
—-15v

Fig. §

When the transformed square wave and the sawtooth waveform which is VCO |l output are used toge-
ther, the FET 3 gate is controlled by the DR terminal, this is used for preset double and reed only.

— 8 —



(6) VCF: LPF, HPF (Voltage Control Filter: Low Pass, High Pass)
TP1: F I SW
TP 2: From 2 Oct. Up Switch TPZ/*;;?:: SP Curcut Board Preset Voltagef P1: From octup SwW
Sawtooth/Square Waveform Switch LF Input from VCF EG. WAH F2 From
Fl (Touch Control) ! ‘? octup SW
Preset Tone (f F2 (Exp. Controb HQ: From SP
Fixed Voltage { % Circuit Board

From SP Circuit

Board or From
Resonance VR VQI AL VCH V02 +15 : VG2 +15 VC1 vQi

From Gate FET 3

VCO and Common: To Follow =i
Oscillator Frequency Keyboard

e

—ed

VCF vCcrFp A0
LPF TestTPt. HPF
AO Al
E F -15 F -1 E

To VCA {op. b) =——
Fig. 6

Fig. 6 shows the connections between VCF: LPF and VCF: HPF. VCF is composed in the same way
as VCO: of a moided circuit, so resistance to temperature fluctuations is outstanding. VCF: LPF can be
thought of as a flute tone color-type waveform change fiter. The various VC2 terminals of VCF feed voltage
which is changeable according to touch and exp. controls, etc., providing cutoff frequency. The various
fixed voltages from the preset tones and resonance VR are fed to VQl. The resonance controls the out-
off wave oscillation point by Z(ZETA): cutoff frequency resonance point of the lowpass filter. The VCF:
HPF, like the VCF: LPF, is a voltagecontrolled circuit which affects changes in fiter characteristics. VC2
feeds in VCF EG, WAH (touch control) and Exp. control voltages. VC1, which also changes input frequency
during octave up stages, feeds in varied voitage to change filter characteristics. VQ1 exists to vary fitter
cutoff points. AO output is fed into VCA.

(7) VCA (Voltage Control Amplifier)
(—) Voltage Input
for Harpsichord and
Pizzicato Violin con- Touch © | Vol
o t
VCO II: From F Terminai From VCF: trol pen ooy o tage
- Exp Control Voltage
Gl: From VAO Terminal HPF Output AQ FET? 15V or OV
on SK Circuit Board rest P10 1 Vo
_/L est Pt. %i%
2z

% ’ ’ O VO: To Total VR
Tr

OP1 T;T OP2 OP3

AAA
AAJ
——— AW
|
FW] &
A .

+

Fig. 7



8)

Voltage Input to Control Click Noise DUring—ssee——

The VCA circuit is illustrated in Fig. 7-1. VCF output is fed to OP2 as shown in Fig. 7. OP2 is a
current control operation amplifier : its gain changes according to the current fed to terminal 5. The QP
1l input signal controls OP-2 via envelope voltage .input from the SK circuit board VAQ terminal. The OP
2 output which has been thus controlled either passes through the FETI or {for harpsichord and pizzicato
violin only) creates(-) voltage at the FET1 gate, thus passing through capacitor C only and working with the
CR Dypass fiter to cut bass click noise. OP 3 is also a current control type OP amplifier. According to
touch control and exp. control voltage inputs from 1 and 2 Tr2 emitter potential rises, causing current to
flow between (5) and (€) in OP 3. The SC terminal can control via terminals 1 and 2 when they are
used by feeding —15V to the FET2 gateand thus shutting the FET2 off. However, if terminals 1 and 2
are not used, the FET2 is normally on, thus supplying a fixed current to terminal 5 of OP 3 via the re-
sistor.  Thus a buffer amp input is provided via total VR. Output waveform is shown in Fig. 7-1.

|

!

|

|

/ A h ] 1 . Zefo level
time Ist Decay time 2nd Decay time

—~ — —Sustain level

Fig. 7-1

Output Amplifier and Click Noise Avoided Circuit

Harpsichord and Pizzicato Violin vu Coor;\plete Output Terminal
From Total VRO Q
+15v
AVA'L ] '__
¥z %

Fig. 8

Fig. 8 shows the output amplifier circuitry. When harpsichord or pizzicato violin signals rriixed with the
input signal, in order to control click noise () voltage is supplied, shutting off the FET. The signal passes
through the capacitor and resistor, effectively cutting out click noise.  Terminal 01 output impedance is
approximately 6000, so OdB output voltage is provided.

The circled circuit in Fig. 8 serves to avoid click noise when the power is switched on. At this time
the transistor switches on to short all output signals; then the capacitor charges and the transistor swith-
es off for normal output signal.



(9) VCF EG (VCF Envelope Generator) VCA EG

Various Preset Voitages From SP Circuit Board Various Preset Voltages
/ \ Gate Signal Input from SK Circuit Board ~—~——— From SP Circuit Board

e LT

AL AT 2D IL IDPC TRE ] LPF, HPF TR AT 2D ID SL E~15
To VAl of SK
OF 4 Circuit Board
-15 =15
| [
-15v -15v
Fig. 9

Fig. 9 shows the VCF EG and VCA EG module circuits. When +10V is fed to the PC terminal, VCF
EG takes O level as its center and rises to the + side, then lowers to create the output waveform at OF
like that shown in Fig. 10-4. When —10V is fed to the PC terminal, a waveform converse to that sho-
wn in Fig. 10-1 appears as output at OF. Terminals AL, AT, 2D, IL, 1D and PC create voltage waveforms
which match the tone color of the preset voltage inputs from the SP circuit board. These waveforms are fed
to VC 2 of VCF, LPF and HPF as inputs, changing the filter sawtooth wave frequencies to create the va-
rious preset tone waveforms.

Attack level

1
|
E h Zero level
[ I
\ |
! 1
{ l i
e _%_ -
Initial = Attack 1st detay 2nd decay
level time time time
Fig. 10-1
(10) Oscillator Types
9-1. Vibrato Oscillator
Input Touch con. Input SP1 S_P2 To VCF. LPF
Frequency Control VR or Resistor VIB. Depth WA terminals WA’ terminal
6 7 Y vB2 10 WA
input VIB. Depth o To VCF. LPF. HPF ?
?g VC2 terminais T
H5v §
: J 3
v l"'L . \ vryYy
> | ELl>
4+ p
l—\/ ‘A'A'A ] 4 :r:
+ <
Z _i, =z I
_15v T

Fig. 11 illustrates the circuitry of the vibrato oscillator.



When the {—) terminal potential is less than the {+) termmal, current flows from C through the VR and

resistor between 6 and 7. When the potental is higher in the {—) terminal, OP 1 output is reversed. {~)
terminal potential becomes that of the {—) terminal and C discharges through the resistance between 7 and
6. When the {—) terminal potential drops lower than that of the (+) terminal, the original condition recurs.

This back and forth motion in the ;—) terminal creates a constant chargedischarge pattern in the capacitor,
gving rise to a triangular waveform. Between 6 and 7 is a vibrato speed VR connected to SP of the SP
circuit board.  When the VR resistance is high, OP 1 frequency is low. By the action of the vibrato depth
control voltage input at terminal 8 and the touch control vibrato depth voitage input at terminal 9, 0P 2
gain is controlled. This signal is fed from the VB2 terminal to the various VC2 terminals of the VCF,

LPF and HPF. Terminal 10 feeds the controlled signal from the WA terminals of the SP1 and SP2 circuit
boards to VC2 on the VCF, LPF and HPF, thus acting as & control This untouched signal is wah guitar

vibrato.
§—2. Double, Reed Preset Tone Oscillator

+--H5V
l—'[ This section works on the same principle as
i 1 /\/\/ the vibrato oscillator: output impedance is lowered
—D>—m— To SM Circuit Board  thanks to the FET. The vibrato effect is created
r{} PM Terminal by adding the signal from terminal 11 to the pre-
9 M set double and reed tones.
-15V i-lsv -15v

(11) Exp. In Buffer Amp, Touch Control Detector Buffer Amp

+15v

EC or TC: From Touch ?EC
Control Cds

————Avw—Pp-0-> To Touch Control Output

EO To SM Circuit Board VCA1 Terminal
To VCF F1 Terminal

-15v

i
Fig. 13 illustrates the circuitry of the Exp. In control buffer amp and the touch control detector buffer
amp. This amplifier serves to make the control voltage optional. and also to keep output impedance low.

Input and output signals are unified, and (+) voltage appears at the output.

{12} Harpsichord and Pizzicato Violin Click Prevention Voitage Switching Unit
A +15V -
‘ {(+) input s fed from HA and PV in Fig. 14, switching the
Transistor on and reducing output resistance to —15V. When
the voltage becomes negative a slight delay can be created by

To Each th . . . o I
FET Gate the capacitor, cancelling click noise in the PST switch.




{13)

Voitage Generator for Various Gate Pulse

Circuits. Tone Bend and Pitch Bend Circuits

(33)+15 ™ ‘ < L=l < - , x; <
(68) 150 T §§\E:3E4 7/25 5 g 9% 9% -g-’;. 2F °F
=1 e o — g ST
470 0.047] P2 3.7/ H MW Trd — AWy r
— DT B v Ve
xz¥2 | PULSE 37 248335 #3 el TS| | 00 ;
AT'ON 17 AMP. Ciw < = =z | l
(3 ECH -
AMP. RECTIFIER — HOT ONE SHOT
(13)15 ?ANE S MULTIVIB-
(14) 151 IRATOR it
(38)E G
~OGI(48)
DELAY CKT I
3
OAG(40)
Tr20
) 5 l
Y CKTIOI WAVE
DELA TRANSFORMATINO
" ]
21 T }———O0VA0(45)
D14 100K OVAI(44)
D16 D17 '
g
AND &DELAY CKT O MY
AND & CLIPPER CKT
C—:uv '!’f!ﬂ
/ ———xlx
47K (28) (31) ! Y -:' 2 a7
(26AG'O- 47K P1 P2 47 1129 4y opa O oo oP7
/ Tr28 ma¥l 5 pB 3 4 615 ——QO+10(65)
Ir—:—: 0.9 4 (32) x ~12 x
== -3 x e El cs-l—° S ~ Preset Tone
— } } ° T i Fixed Voltage
R
PITCH BEND CKT R T e
?msm
x
[=]
Q

TONE BEND CKT



Fig. 15 shows the circuttry for the tone color basic oscillator which functions for the various gate pulse
crcuits, pitch bend and tone bend circuits and SP1 & SP2 circuit boards. Fig. 16 shows the pulse wave-
forms for the various terminals.

Keyboard voltage is fed to terminal KV. OPl works as a transformation amp to differentiate between
tnase outputs. It contains a rectifier circuit which changes the positive/negative pulses of the Trl output
wnch passes through buffer amp OP2 into positive-only, then feeds them as input to one-shot multivibra-
tor | and Il. One-shot multivibrator 1 uses the Tri0, Trll delay circuit to feed delay pulses from terminal GI.

At the same time, the Schmitt trigger creates pulses like that shown in the figure by feeding the pulses
created by Tr7 and Tr8, then delayed by Trl6 and Trl7, from terminai AG. The AG signal is fed to AG'
and it passes to the pitch bend circuit P2. It then passes from the PB terminal as input to the VCOII
VBl terminal. The waveform created by the Schmitt trigger circut and the one-shot multivibrator of Tr5
and Tr6 passes from terminal K and is used to create the puise shown in the figure, driving the gate
circut in the VCO Il _

In order to feed the waveform created by VCA EG to VCA as input from terminal VA I, output is fed
from VAQ. However, when the keyb is first pressed turning the switch on, Tr27 is off, so the signal from
VA | passes to VA 0.

When another key is pressed Tr27 goes on momentarily and the signal does not pass from VA | to VA
0. Previous control voltage to VCA is cancelied. Thus an integral circuit, composed of a 10KQ resistor
and 0.1uxF capacitor, is formed to prevent click noise when a key is first pressed.

TB is a special output.terminal for tone bend, fed by VCF LPF. The LC terminal is controlled by the
attack bend intensity VR, thus controling the TB output voltage.

OP7 is a basic voltage amplifier, supplying +10.6V to the SP1 and SP2 circuit boards. Therefore
+10.6V is fed from the +10 terminal.

SWON OFF
KV 0 -— |
+15 , 10mS 10mS
G1 = 3.2m$
—sd2ms] |
I:SH\S'
+15 o,
K -, —
4] :. '
AG +1s <—u13.2m$
IR
o v
' 1
‘F
VAO +13 A
:I P_
+1 it 2ms
3.2m_$;' !
1i0mS

Fig. 6 Output Waveform at Each Terminal



3.

Concerning Modules

In order to create temporal changes in pitch, waveform and volume these modules work by control from
very small amounts of voltage.

Modules are made up of C. R, Tr and IC, etc. component parts, and in order to assure high reliability a
composite resin filler is used. In distinguishing good and faulty modules there is a basic method to be used,
described on the following pages.

{1} VCO il {INE-0200) Voitage Controlied Oscillator
The oscillator frequency (f) which is the tone source, is compared to control voltage (E)
f=KE (K : fixed value)
1. Sample Hold FET Test

F OO0 @1t +15VL15mv
el
O @ DVNM
2V+2mv  +3V+100mv S
o) o= .
1 <
O & o2
O
@) o Xe) @+ +15V+15mV
During switch 2 the digital voltmeter should indicate 2V=30mV.
During switch 1 the digital voltmeter should indicate OV=2mV.
2. Oscillator Frequency Adjustment
F. couuTEROWJ O
(o2
Q—I
+ ) (j_J@ ©® B+ +15VLE15mv

_@
_@

3VP-P 10Hz
e L
_.®
@

DVN

@+— -15V+15aV




Zero Adjustment

Connect as shown in the figure, and set both switch 1 and 2 to condition 2. Adjust the
exterior VR B1K so that the DVM indicates =1mV.Then disconnect the DVM and set switch
2 to condition 1. Then, when the DVM is connected to terminal 14 the reading should be
within the limits of 2v+$.8Y
Oscillator Freguency

Use an osciliscope to check that a sawtooth waveformof approximately 4V p—p is present
at the output. Frequency counter reading should be 1060=200Hz.
Output Waveform and Offset Voltage Adjustment

Adjust VR1 so that the oscilloscope shows a 4V=100mV sawtooth waveform. If a sliced
waveform appears at the output at this time, adjust VR2 to the proper value.

Adjust VR2 so that DC offset voltage is =100mV.
Vibrato .

When switch 1 is set to condition 1 vibrato should appear on the oscilloscope waveform.
Qutput Waveform for Audio.

Connect the oscilloscope to (10) and check that the waveform is 3V=0.6V p-p.

{2) VCF-LPF (NE-10400)
VCF : Voltage Controlled Filter
LPF: Low Pass Filter

Q OSCILLOSCOPE
@ Click waveform should be
@ Io} less than 250mV p-p.
O o
® O
-® @O O @ O @+— -15v£15av
J7 ‘ ' +10v+500mv  ———-
+15v4-15mV 725mV+-imV 4|
0vV+500mvV —--
Rise and fall of the 100Hz short waveform should
be less than 1m sec.
OSCILLOSCOPE
+3V+50mV —1—0) @
0.022+10% @ 0 Connect an adjustable frequency
@0y, -0 oscillator to terminal 14 and look

for the frequency which provides
peak sine wave form on the oscil-
loscope. Then set for the foliow-

0022+10%

100mV SINE WAVE 0.047
1.6 KHz -—+® +10% ing conditions.
(Variable) @ @@@ @D - 15V 150V 1. Input frequency for peak sine
wave should be 1.3KHz-2.0KHz.
‘ l 2. Peak point level should be
15V 15mV 725mV+1mV between 290mV and 430mV
7 6V+10mV
Oo— TV+10mV



(3)

VCF-HPF {NE-10500)

VCF : Voitage Controlled Filter
HPF : High Pass Fiter

+3V+50mV +—~9

100mv

Sine Wave -

1.6KHz
(wariable)

{4)

+15V+15mv

-® O -
©
DO O
l 7!5&\’1‘1 1\

i

O

OSCILLOSCOPE

be less than 1m sec.

®—= -15V=15mv

+10V+=500m

0V+500mV --—-l
HSVEI5mV Rise and fall of the 100Hz short waveform should

Click waveform should be
less than 250mV p-p.

29009

1
l 725mV+-1mV

I
)

6Vi-10mv

O

L

©-= -15uVE15mv

OSCILLOSCOPE

Connect an adjustable frequency
oscillator to terminal 14 and look
for the frequency which provides
peak sine wave form on the oscil-
loscope. Then set for the follow-
ing conditions:

1. Input frequency for peak sine wave should be 1.3KHz-2.0KHz.

2. Peak point level should be between 290mV and 430mV

EG-VCF (NE-10800)

EG : Envelope Generator
VCF : Voltage Controlled Filter

+15V+15mV
+5V-+50mV ® .
__0‘/0—-— +10V+50mv
02
® SW2
+10V+50mV
1 @Z
swi ;
;71*; o ® @ cj ) @
HOV£30mY —— | HOVESRY O
l | et O o}
0V+30mV - - 2
- OO::V 05Hz Rise and fall time should SW3

be less than 1m sec.

— 17

779—-0




1. The following waveform whouid appear on the oscilloscope when switches 1, 2 and 3 are set to

+Vmax = +5vV+0.5v
~Vmax = -5V+0.5V
T1 = 31mS+7mS

condition 1.
+Vmax
0.9Vm:
0.1Vmax
ov [

-Vmax i—-— T —»t (=-T2 —

0.9Vmax

[]

©Ooee

T2 = 180mS+40mS
E T3=180mS+40mS

0.! Vmax

[)

2. When switch 3 only is set to condition 2 the above waveform should be reversed {with GND as

center).

3. When all three switches are in condition 2 the click waveform on the oscilloscope should be less

than” 50mV p-p.

5) EG-VCA (NE-10900)
EG : Envelope Generator

VCA : Voltage Control Amplifier
g +5V+10mV +10V+20mv
~-15V+15mV ® ® @- )
o X
Q A0
R e RO
O:L Rise and fall time should
@ @ @ be less than 1m sec.
+3VH05V  -— o
028z ~0.0v J
0V+0.3V ~-
—0.0v
CHECK POINT |SW POSITION WAVE REMARKS
ATTACK '
2 T1 = 31mS+7mS -
TIME
T~
0.9Vmax
FIRST
DEGAY 2 Vs 0.1 Vmax T2 =180mS+40mS
TIME
T2 =
SECOND
Vmax 0.9V
DECAY 1 _ 01Vmax| T3=180mS+40mS
TIME -
T3

(Note) Vmax=100V+05V
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SMH1 Circuit Diagram
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Note) 1. Transistors
71,2,3,5 : 258C458
Ted : 28A561
2. FET1,2 : 28K30
3. & Marked : > 0.1% Oxide Metal Fiim Resistor
B Marked : =0.5% —do.—
S Marked : *=2% Carbon Resistor
4. = Marked : Cermet type Variable Resistor 3321H
5. oPt,3 : Opontlonal Amplifier TA7504M (x AT41HC)
Dlodu D1~6 : 182473
{ 7 $ Marked : Polystyron Capacitor
KEC-3395 ;4
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SM1 Transistor FET
Voltage Chart (at Tester)

E c B

Tl +4 415 [+ 4
2| - 0.4{+14 |[—0.2
3| —0.4[+1I5 0
4| +15 |+ 7 | +148

5 0 0] + 0.7
FET 1| —0.1] —14.6 0

SM1 Cirait Board & Wiring
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How to tune.

N & NS

C4 at the terminal Ul on the SM1 circuit board.

. Set the voltage adjustor of the D.C. power supply to +15vt0.01v.
. Set the tuning VR. with center position at panel-2.
. Adjust the potentiometer VR1(B-1K) to +4.00VE100uV at the terminal
UK on the SM1 circuit board.

. Adjust the potentiometer VR4 (B-5000) to 12.00VE100xV with depress

. Connect the Earth to the terminal Ul, set the offset voitage of the

operationai amplifier OP3 to less than 11004V at terminal UO by the
potentiometer VR2 on the SM1 circuit board.

KEP-NA03048 .47
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rd & Wiring
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100/16
T

- vzua)gfl% RA-SM1-V2 (51)

-Vl (19)551_2.RA-SM1-V1 (47)

SM2 Transistor FET
Voltage Chart (at Tester)

©0000 0000000 00000 © O

WH £ c )
b4 VAl ar——+RA-SM2-AG (8)
x o* Tr 1 o]+ 0.9 0
o .
- WH 21 + 0.91—14,4) +12.|
VAQ 26——>RA-SM2-GI (53) 3]+ 0.6]—14.4 0
o ’ 2B RA-SM1 PC (42 ¢ o+ 7.8 0
.ol Feo oY “2) 5|+ 811+15 |+ 8.6
K ® _g_[ PCI 28—+ RA-SP1-PC ('3) 6| +7.5/+15 |+8.1
BE _
- DR (29— o PN1-SWB-T3 7 0f—i4.5 0
on 12 o +13.9 0
I 10K A0 (30—, RA-SM1-A0 (25) 13 01 +10.1 0
o
b= S G ]
lom FET ! | - 06— 0.6|— 0.6
NGO @ 0z 3325, RA-SM1-12(67) 2| #15 1 +I1351+18
3 0 0 0
FETS .
sl +15 [—o5|+ 1.2
5 ol— a3+ 1.2
8 o|—a2({+ 1.2
71 +I1% —0.5]+ 1.2
9 ol-os 0

KEP-NA03099 1y



SY-2 (s/# 1001~ )

Marked V : Key ON

SK Circuit Diagram

Marked v : Key OFF
3 Vo Yizsv tlevee T ov
‘ H l h raov
ov ov +1sv
/ / / 13V /
+1SO - -
@an 33K Ll o . J <
33 & 350 8 -3 -
2 - - =% -
o = 0.068
2 7>_‘ 0.01 | 0.056| 100K s {—
10K OP1_~§7 470 0.047 ; i
:(‘\a/,o—— 3 ~Te T3 .l. ) 100K Ny
x
& x T‘ 08 15
<
50
-15
“S)C v 1V
-
I L.
5ms
™o
x
x ~ AG
8% ax T —O o)
D9 100K 100K 47K Tri3
Voltage Wave Form
(Permitted limit : 10%)
SW-ON OFF
KV o—-" I_
+15 | 10m$ | Joms
& _jgeamgf | awmsl |
—-15 ¢ =
o 5mS '
|:5nﬂl
. K 15 :
ASo- L R
(28) 10K T
PANA AG +1§ B—%13.2m8
0.1
G1I'O- —t 0 L
(29) (60) (85) (67)
D1 TD FD
x
470 35 X 8]} & §
47K F—0 xF%3E3E Y 3
P2 AW x' 028 +]le PB = w >0
(e2) X2 gl\l qnﬁ (e4) o
> “9) m @ 0)
cL sl SO  SE
V5 Vi EC D2 DO
(47) (43) (31) (61 (68)
< 5.6K 560
~
- %
D13 ]
100K
D14 |o.047 T
-3
3
x
Ty
Note) 1. Transistors
Tr5,6,16,17 : 2SC752
Tr22 : 2SA561
Others : 25C828 (25C458)
2. Diode
D1 D22 : 181555
3. 0P. 1,2,3 : TA7504M (4 AT41HC)
4. Marked K : Ceramic Capacitor 1,000pF.
5. Marked a : Tantalum Capacitor.
6. VR : Two Terminals Variable Resistor.

" KEC-3483 47



SY-2 (S/ # 1001 ~ )
SK Circuit Board & Wiring

) o 0O
) 560 BLI2X 2 oo vR13-
38)€ © « ’.E' ’él ﬁl 09 @ e » —— BNB:VREY®
Bl g ax ¥ S Kook e 23K BL12x2
BE12 H E g ok o Qe o g PARTRS.
. : 30 = = 100K Gs i _E(65
RA-SK-AG' (28) «—— s | © A °Y * e oo e @] se 9 I$ES. ma-sm2-e(85)
RA-SM1-K(24) —— x| © g s o e, © 30 @ SSE., pNa-swa-B1,
OO 26 eyt SYEX2 pa.s5M2-01(67)
L 10K oy 589 ©] 3 » —— BRIEWIMT
PN2-VR3-3 vl | © i ™
anve | © . :l
™
v @ 2 —=— 33
J10
ueve | @ "
=20 _ 04725
PN2-VR3-1 —uvs | © 10K c_gd vET2 .
Ra-sM1-GI(14) B |© |, o & 1sum —E12, RA-SM2- - 15(50)
RA-SM2-GO(52) YE__ ot |© - 1508)

x x © o
RA-SM1-LQ(50) FE—s2c1 | © « 8 :la* E*l"
RA-SM1-HF (58) 2B saic2
RA-SM1-HQ (68) «&1—5ac3 | @)% —ik—
RA-SMI-LF(55) <SB__isics | © 100K 4 ,‘_! 212

BR
KV (18) — RA-SM1-UO(12)

o
: - S P%h
sB *H T4 Bl
PN2-VR9-2 < (6001 g Mgiat

- <
pn1-swe-Ma Y@z |@ * - 8 (26)
PNI-SW1-M  +—— (62P2 ©8 ot ™ @n BE12
K - -
e e B o 02 BASASHS
RA-SM1-VB1 (15) «— (64)P8 @ ™ Pl (29) — > PN1-SWI-T
e 4
PN1-SWIS-TI 2B | © '3[ ’ YE
RA-SM2-1(62) ..Y_E_(sspo @E* €€ (31)0?1;—>PN2-VR10-3
X
pa-swiz-Tt BB e | o + 022 bz yR13Y
BR12 8 * s 5 PN3-VR3-3
PN4-EJI-SW2 << 6915 |©° + 15(33) =+ RA-SM2- - 15 (67)
UK-R1
SK Transistor Voltage Chart
E c B E c 8
Te 1= L5 +1.5]—0.8{|Tria 0 0 0
2]— 15| +15 |—148 I5 of +13 |+ 0.2
L3015 | +15 | —1a3 16 ol + 01|+ o7
a|—15 1415 |—1asl] 17 ol +15 |+ 0.1
5 ol + 0.1+ 07 18— 15| +1.5 |- 0.8
8 0| +15 |+ 0.1 19 {— 15| +I15 |—14.8
7]+ 0.7| +13.5 0 20 0 0|+14
8|+ 07|+ 0.8+ 1.4 21 0f+15 0
9|—9s5f—9 |-9 22 [+15 | —14.5 |+14.8
0]=1 [+1a5]-9 26 ot+15 |—9
" ol + 0.1 |+ 07 27 [+14.5 0 |+15
12 ol +15 |+ 0.1 28 0] +15 0
13 0| +15 0

KEP-NA03100 .1z



SY-2

(S/# 1001~ ) . L
SP1Circuit Diagram
1T o v
@8) x x| x x| x x| &
12K 75K | 6.2K 6.8K | 16K [S.6K [8.8K |6.2K
36° 1 Y I : } ; T T : " T 1 5%
I S : x| x| x| & x| & § i x
5.1K [6.8K (39K 19.1K [6.8K [1.3K [1.3Kk (13K [24k |91K |[1.3K [1.8K [12K 13K
PC o
(40) ~ i «3K
—
J
2D .
(a1 T ' T T v t ? v
x ¥z x| kx| x| x| & x 3K
4.7K 12K [6.8K 39K 1.3k [2.4K [10K 24K 20K
IS y r — , , , -
x x| x| x I P x X
b v i e —— p—s—
13K 3K 4.3k | 10K 1.3k {3.9K | 3K 12K {1.3K  {2.2K  |91K
iL
“ i oz, x x| x| &|
a 22K 51K | 33K 7.5 20K 143K
L
(48) O— T ! : T
A & |,k | & | x K IS
15K | 1K~ 11K (18K [22K |24k [6.8K | 10K |3.8K
2T o , 15K . , Y
45
@ IR NI IRIR: RS
| b
3.9K ﬁé T B3 e bt Gaed ek D [Ek ok 5.6K |[5.6K
SL ° 10K 10K 10K 11K 10K 11K )
e f x x * x| x| % § f § &3
] O OV J '
1.3k 13K |1.3K 3K 1.3K | 1.3k |20K [24K [1.3K {6.8x 20K | 3.3k [3.3K 151K
1D o 10K |OK_ 10K
47 * * i z # % i ? § *3K
} Il
3.6K (33K 33K | 39K 18K | 1.3K a.zg 7.5K |5.1K] J6.8Kk |33K
AL 30K . . 10K _frox 30K
- * k -.} r—j »-j ; J i J »j j "
e ] —
47K | 10K | 3.6K [27K 2K {9aK (7.5k |33K| [10K [6.8K [6.8K
LF o 30K ™
- r—vj Hj J —o} * * J r—j j —«o} =
9.1K [22K 36K| 139K [33Kk [24K [27K] 113K |3.3K [9.1K [20k}| [6.8Kk {6.8K [3.3K
HQ 10K 10K ‘ 15K ) )
(50) ,_“f * J % * k J J _‘j *3K
i '
27K 20K 33K 16K 16K 24K 30K 30K | 24K 30K 7.5K {9.K
HFC 10K 22K 3I0K 22K AWK 27K 22K .
ToolaLal s sl ] [ F] [ F[F[ 3
DVl Iy S
24K 24K 16K 6.8K | 10K 22K 62K  [47K 33K [24K 18K
PW o 10K 22k [1oK
(53) i * f *3K
3.9k 43K 27K 30K
VDCL , 27K
{54) t = *3K
o , ...l
22K 36K 33K lzzx 33k | [20K 22K [4.3K 33K
& JL 30K Lk} J> J& 6 o é o $
FL TO ™ SA OB v Pl HA  BA TU BG S1 S2 S3 E
(%) (6) 7 10 (04 (6 (199 (20) (23) (24) (28) (29) (33) 3
Note) Resistor -2% : Terminals VD~ 2T
Resistor -5% : Terminals LQ~1T, VF~VM.
Diode . 181555
*Marked : Resistor 2%

KEC-3204 417
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-0 SP (15)

VF (8) O
VO @)
VM (12)



. SY-2 (/% 1001~ )
SP1 Terminal Voltage Table
Out N L i i | ‘, 3 : ‘
ln\‘tpm IT AA|PC| 20D AT 1L/ LQ| 2T| SL; 1D | AL. LF HQ  HF WA PW VD
U ' i i t ' i 1
: 1 I _
FL 0 528 01566270 0! 0.628.0.06 6.59/0.89 3.63 424 161 0 0 174
TO 0 425 0l 0.711 1.79 2.35]7.0110.06 2.32 |3.31 430 3.25 .53 0 0 I.12
™ 0°6.28| 0286606515 299]6.08 10.06 1.26 6.52:4.05‘2.3752.27‘ 0 0 nai
i | : ! | i
SA |294 3.5 0{420]3.33 1.17 4336791727 1.01|1.42 6.29 2.28] 0| 0i6.24, 1.74
OB 0/445| 0 0| 0| 0[505/7.36,10.14; 0| 0690 222 445 0, 0 232
i ! !
VL o 2730 o of o, of o|si8loi5| o] 079 0[336 0l 0!3.56
i i E
| ! i i
p| 40511009 0[1.0710.09| 0]3.15]4.92 1.82|2.04|1.70 345 3.00] 0| 0097} O
! , L !
HA |470010.11( 0fi0.12]6.10| 0/212|273|1.57 10.12(3.51 10.12 /250|436 0 0| 0
BA 0/1.57{14.04{8.067.36| 0[1.70|469(10.065.87|417:7.002.49| 0| 0| 0|h8
TU |425/3.63) 0[332|287| 0[1.56]4.87|6.05/4.16{2.31|3.66/3.03/0.66| 0, 0]6.00
i :
BG |227/10.08] 0] 1.61)10.08]419]424(311|1.92/6.713.32(3.251.27/0.84] 0|15 0
S1 |487 89| 0 0[825/1.92/3.38| 0!6.87 439443444 4131122 0I 0] 0
| * ?
S2 |425/2.92, 0]1.93]0.39110.18 6.68)513 7.8 2.32|4.40 4.43!3.60 298| 0 0 1.2
Lo R P
S3 |a7|253; o o o] 0 0/4a98:677, 0| 0 69 0 45 0i25' 0
/
\ ~10% AN =5% “
UNIT : VOLT
*Please use the measuring instrument of the input impedance more than 100Kn.
KES-1608 .17
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= 5%

RESISTOR ERROR

SP1 Cirit Board & Wiring

2%

)

RESISTOR ERROR

(S/ # 1001~

— -
- ~ ©o e}
© n © v, 2]
5. 0 0 9 0SS 00 g Q3o < 2 = g mm = x
¥ $ 33T Iz r ¥ o o iy 3 -
YOS S 2 naSBE S¥W5 § 3 % 5 & 3 % =
ax o o aaa g &d a22a = 2 a2 = 2 4 s
aa LS N S e oy - P = - = ? £~ -
<q zZ zzzzzzzZ ZzZ24 Z a Z z z qa Z z 5
oECE a a o aa o aa aoar a c o a a x a [ m
o~ -
X wi wio - 0n
x| w x w wl x >z o|lo x| w
mmd B—L —ﬂﬂGﬁYﬁGﬁaﬁ Bﬁwﬁﬂ A 213 x| w 3
>
", o =Euwgd gE £y isds 28¢ 3 3 2 s
® 8§ 6 & s & 2 2 8 38 g8 8 S 3 8 8 g o 2

T © |uem
©

47
3
J&

J&
—
Je

J6
J8

J&

J6

oF = THT i i_d,ﬂ A 7O () |ouggm oA

Tx 8S

ve Hl** 77w ** = v ** .mnnl T ** T ** Te n— i ** @ 2wy Nxm> -uwﬂ(.(@.sm.nmwmqn
r P

(€) Id =———= .QWW

; © T RSV
< Sam—— — P—— —_ — - = L —
e zL ** 89 [T ** €l L] ** o1 oz @ 3 DNNIX&'G [{ vamw\ W\an_m
©

(6) 1y —— (9P) LA-EMS- tNd
TxHM (§)Lv-2dS-vH

( Ov..: LNS

9 N —— WA

@ ex3A
N 3 W ** 2 s * T **Icmn T ** e e ** Tl o.s@ Gl yeper 54Ny
Oz v T abbz s =3 HO O lovun AN

¥ e gy (TANTY oL € o . e

o vn.H. k% ' &% .....s ** o **,)& = *» rﬁuf.mw ** .lan.m. *% w © 6 7x5p (+)16.-2ds v
- ..m.l SR R Y i »% J.Fal.l &% o = & ) ovat SE (N Gigds vy
e M LI T kS e **ww,ﬂ e =4 70 v Ty SRESs
_H Hn.... [ 33 wmwaw.l 5k 5w %* nvn.m.ﬁMYM x% 7 = ** e a;”uﬂ ik .mﬂa,lu.l ik =6 204 ey & PER RS
o =# FEM vl T EMETTMHETwEH T YO 00K ZX WD (v B setye
v —kfww oF " o kkw " k= " %K .mﬂusﬂﬂ * .mm.auum.«.. ik m OO ZTa (, SEMSiNg

et ©
© O 50 v

€ r - r T = * r T o * r * lI.MM 91 Md ZxYo W>'lv.>ﬂ>lwm.mqm
[P R— ; ——
i ** ot ‘ tC ** zT f -€ ** oz ‘ ‘ i ** = " s. ® * * @ ner 7x 38 :_ Qﬂ-@%w.qm
oc ot

SY-2
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SY-2 (S/ # 1001~
SP2 Ciruit Diagram
1T o—
) T M T
(38) x x| z= x| z #
18K 27K 5.6K 11K 4.3K 8.2K 1nK
(gf;\)c T I ! I | 1 T 1 T v T v i
i y x x| x x x i F 3 r 3 x
6.2K 8.2K 13K 13K 10K 1.3K 1.3K 1.3K 1.3K 15K 1.3K ':1.3K 4.3K 6.2K
PC
6" x z
5 T
2D o~
v B T !
@y x X x| x| x| X
S ———
18K 1.3K 7.5K (12K [4.7K [3.9K
AT o , .
I ] i { |
“2) | % x % x| x| x| x| % x
3.6K |6.8K 4.3K 1.3K | 1.3K 1.3K [1.3K 127k 1.3k [1.6K | 13K
1L . .
° # * x i §
10K 22K 1.3K 5.6K 8.2K
B TR K F| K| F| | F|F| 5| 5| 5 5| F %
75k |39k |6.8k |75k larx [ 11Kk [56K [22x [13K [a2k [398K [13K |12k |10K
2T ‘ 43K
(45)°ﬁ M % ?
3 # 7 3 x 'y 3 X ¥ f
47K |4.3K [4.7K }13x 4.7k [6.2Kk [1.3K |36 9.1K 27K 30K 1.3K |5.6K 3.9K
(%le') R ELLS : 10K 27K * ‘
i x 3 x
IR e KKK,
1.3K (47K |1.3K [1.3K | 2K 91K |27k| [3ok| 113K [1.3K [1.3K
10 o ) ) 15K |27k
“n 3 % f * 3 x| x| % f
91K |4.3k [43k |6.8K 1.3K soK] 1ok [sex [sex] [0k Tz2x
AL o ) ) 27K [8.2K 3.3K
48,
“8 K § # % f r x F 3 § x
62K | 27K 51K | 51K 1.3K | 47K Taex| [sok| |10k |10k [38K| [48K
LF ) ) 133k [27K 10K
@9)°
x * } x % ’ 3 * 3 x x f 3
4.7K 6.2K 6.8K 4.7K |6.8K 5.6K |8.2K 8.2k | 11K 18K 6.2K w 6.2K 2.7K
(}-5{8& _ 10K . 10K 10K 10K
% r s § kK X # 3 x K b §
47K 15K 4.7 |33k 1.5K 1.5k 27K 1.8K 10K 12K
(,;”:(‘r 30K ) 10K 10K
1)
3 X 3 * x § x % 3 X
27K [ 51K [24k| | 12K ;ZOK 36K 18K 27k |82k 27k [e2K
PW 22K
53
(53) i x c 3 3
‘ h—vw-l -y AN
24K 12K 12K |8.2K 8.2K 13K
\éD o 22K
4
Rt % K % x
st
20K 30K 3.6K 6.2K 2.7K
FELL T%J TQIEJI SAA 6LB & i OA B<LA T(BU BG S1 §L2 $ %
Pl H
(5) (6) N (10) (Y (4 (16) (19) {200 (23) (24}  (28)  (29) 32) (3
Note) Resistor 2% : VD- 2T
Resistor -5% : LQ 1T
: 181555

Diode
J

R T4 ]

1 Jumper wire

)

KEC-3533 .52



SY-2

(s/ #1001~ )

SP2 Terminal Voltage Table

*Please use the measuring instrument of the input impedance more than 100K(.

f

KES-1609 47

— 3l

. Out ! f ’ i : | ; g i : i l
sn‘t~?utz 1T AA? PC{2DI AT IL'LQ'2T!SL 1D AL LF HQ HF @ WA ‘ PW: VD
put - ‘ ; : : L 3
‘ 1 ; : ' * : ‘ ; ' 3‘ | ‘
FL 054.53% 0 0/ 6.5  0.4.03 566 10.14 3.53 0.65 562 0.89] 0. 03\2.9821.905
; : ; ‘ : ; ) ‘ | 1‘ |
TO 20738 0}203}43 325 6.10 610 570:6.01'1.38:4.7812.43° 0/ 0 0i 0
! E : | J ‘ ; i ! :
R | | | |
TM | 0,255 0 0| 0 173,427 5.68/10.17 0.91]0.82 444 .47 0] o 0
i ! |
ﬁ ;
SA | 0276 0 0058  0.4.07|494{10.13]4.43]0.81] 5.64} 568 0.80 0270 0
% 1
OB 138319 0 o 0 0]5.67 5.70/876{ 0, 0]6.09]232{3.04 0, 0;1.32
' |
VL |4.99 0 2! 0 {10.17]10.21 10.21 | 3.12| 4.77 0l10. 2010.2 | 5.10 2.96 0 0 0
Pl (22|98 o] 0:98' 053098 0 0]0.85| 379 9.46|0.19] 0277 0
[
HA |1.82|9.84 0 of ol ofsie| 74l 0 0| 0] 379 9.45/ 1.06! 0]3.72] 590
BA |5.90[10.19 0 0[10.191 01!2.54|3.58|0.42]2.54{2.14] 3.09 0 0 0 0
TU 13.77 | 2.33[14.04 | 3.9610. 11 013.82]4.27|3.51{802{253] 456} 420|211 0| 0j473
BG 297 |10.15 0]2.90|7.65:0.746.32| 2.54| 2.53] 0.73|3.33} 4.72| 9. 12 1.48 o] o o
{ s
S1 | 0}o21]14.04 5431020  0{10.19(10.1810.19}9.23|3.34| 6.78/ 5.44|3.83 0 3.8 0
i i .
f . | ;
S2 | 0]59 0]6.37]9.19:3.79|2.95| 4.94[10. 12 3.30 | 4.03| 4.70 1. 46 0 01763
i . ! i |
i ; | 1
i H 1 {
S3 0!4.74 0| oll0.16 0!3.39 6. 34 10.16!1.81 2.09| 854 2.9114.75 0 2.71% 0
\ =1 0% /\ =5% /
UNIT . VOLT
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SY-2

SP2 Cirit Board & Wiring

I

RESISTOR ERROR —_pug——

;‘———— RESISTOR ERROR

+ 5%

s
1

+ 2%

B
00 + ¢ <
s, 323
ar - & ™
55 L2929
0w r & o
N - e -
<4< z 2 Zz
e oo a
Nev wl ot w
ax xi of >

™

PN1-PS4-M4

GR

10.SA

=

PN1-PS5-Ma
RA-SM2-PV (58)
PN1-PS7-M4
PN1-PS8-M4

GG
PN1-PS9-M4
PN1-PS10-M4
RA-SM2-WG (58)

SB

BE
Vi
GY
WH
(231TY =
PK

1,08
VM
BEN
4)VL
5iSP
(24)86

o R T =]

—== PN1-PS§12-M4
PN1-PS13-M4

B8R
RE

N1-PS14-M2

GR

(33)S3 —= P

©| 3¢
@ SIFL
© |0
O

@ 8IvF

©| 9vo
®

J6

J6
Jé

e
JC

®

©

©

©|

©

©

©

@ (19)HA
© |eoer —=
©

©

©

©)

©

© |awst
© |e9s2

©

& ** * n— T ** — * .mmw. @
r r r .l‘.l.. * 'vl..lw oir @
Io.-l., r f— r * ** - sﬂ] oLr @

TH TR WET R 1 = 4

o
* ot

-.I** - ** Gl < o

T :44»» 4*»14#..@@»* ik L

‘i 4T,

4T

w &% w

m}**ﬁ.!w»ﬁ o

rllr.»l.r.lh

= tni#a i3

s

o 3k

4k I.IJnxL...L = a:w,ﬂxw@
F Y I ﬁﬁr}l»l,..l@
4: T R 2 N $ v 4 E O
B B . k¥ 57O
g = &k § s k... &k ©

(0 it

2) vv

(€1 0d

120114

S 1v

9

(0 01

8) 12

(6) 18

o0 a1

an w

Zn N

(EHOH

(b1 44

GDYM

(90 Md

[(ALN LY

| 5| & 5| 8 % 5 g 3 % g

id

$

99

8}

gl

8} 8|

Ko

Note) Resistor Unit :

(V) L1-1dS-vH
(Z)vv-1dS-vH
(€)0d-tdS-vH
(+)Qz-1ds-vy
() 1v-1dS-vH

(9)71-1dS-vy
() D1-1dS-vY
() 12-1dS-vH
(6)1S-1dS-vH
(tr)ai-1ds-vy
(1) Iv-1dS-vH
(2i) 41-1dS-vH
(%) DH-1dS-VY

(#1) 4H-1dS-vH

(51) Md-1dS-VY

(1¥) QA-1dS-vH

KEP-NA03176 .52



SY-2 (S/ # 1001~
( ) Power Supply Circuit Diagram

(S D)
e e e e e e e ey
to EJNC:) mi b oomr 5 s Atlae
8%:; L 4 7 GAO
+15; = ]
15y 2 3
to SM1( +15) 5 . x[ ¢ IC1 8 1M0V_,¢
;2 a2 a ~ 2 9 Po Fi P2 o
©oo% Sz < 0 ——O0—00—C—3
; o} -1 1
i8] e 0
H - 4.7 r BE 93 2 3
£é
g 3812 —
to SM1(E) sao L i 130V _ga
UK (L) sn o ISR e IO Py 0.047/600 Py
UK(EP) 0 27 §= 7 =110V o Y w
i A5 3 IC 2 8 =100V, ve
38l e N 2 9 e
! ~|+ ]+ 1
8% oF [i%«:}_ 1 ° ~ s NL
ol = i
157 T 4.7k r '
to SM2(—15)%2 ! m s R 2 1
UK(L)) ™ o o
HIGH PRECISION o 1 151 162+ 1C Volass Reguiatr T 502
D'C' (i’. 15v) SUPPLY i m‘_ﬂg:’wca:::: l::;m:' :;h(am‘p’n models are shorted in the dotted
line and other modeis sttached the Fuse F3(TSOmAT).
Australia model General model
GA02500 GA02500
110V _ne 110V ne
O se 9%
. i 130V
1::(;: an Por: soom; « —I T e P1 0.047/600 P3
- N 2 I BR —
S | o M
~100V. ve l 01 -——ONL
- =
- Note) 1. 110V area F1: 7S0mAT (250V)
o0 . P1 0.047/600 Pdl . 0 oo | 2.1 :
; o AL e ) ——ot 3. 220V ares F1: 300maTao0)
O . . 4. 240V ares F1: 500mAT (230V)
bd NL

South Africa & Europe models USA & Canada models North Europe models
GA02500 GA02500 GA02500

110V _ae 110V _ qe 110V _ge

KEC-3304 .13



Panel 1 Circuit (1), (3) 3Y2

]
sw1 §5ERA-SK~P| (29)
PITCH BEND ©_nep, oy oae2)

sw2 SRRA-SMI-V1(22)
PORTAMENTO Or BE s SM1-V3 (26)

SW3 WHRA-SP1-AT(3) PK RA-SP1-AL (1) ,,— RA-SP1-1D(10)
TONE BEND iR 13 12 8 3 OR
Ko—-n-sm-n(@e) RA-SM1-AL(48) 'S RA-SM1-1D(41)
wi_Btpn3.vR3-2 M YpN3-VR4-2 M3 _SBpN3.vRS-2
Swa BAna-SM1-A0 (25) _{&ij-sm-vw (1)
PULSEW!
LSEWIDTH QY oRpys.pst-m1 3 BE RA-SM1-PW (28)
BEpNr-psa-mt  M2L_VipNo yR3-2

SW5 *"m PS14-T6  _—YEPNI-SW13-B2
RAT:
VIBRATO RA-SM1-7 (44) SG-BERA.SM2-8 (S1)
"?—ﬂmz'wu-a ~ PN2-VRS-2

swe GNA-SP‘I-M(@) ,@:ﬂksnm i -zjfu-sm-sus YIRA-SP1-2T(8)
ENVELOPE  Qu oMpa.smaz-aa(4) RA-SM21T(13) BB, oo o1 (12) OOTRA-SMI-SL' (27)
PH2-vRE-2 Y& BEonavRrz W PN2-VRE-2 WL WHpa sK-p2(61)

sw7 —SGAA-SP1-LF (12) RA-SP1-LO(7 ) py—BRia-SP1-HF (14 RA-SP1-HQ(i$)
FILTER s T

RA-SM1-LF (55) SO-RERA-SM1-LQ (50) JG-CRRA-SM1-HF RA-SM1-HQ (68)
Pipn2-vrio-2  ML_YEpno.vRi-2 ML Vipno.vR12-2 M4l WHpNa.vr13-2

sws “PM-PS“-TS ﬂpm -PS13-T1 BEpN1-PS14-M3
SIDEI-SIDEI "GriBREZ ’@
P'A‘jsg;jﬂ 3 car O-2f PN1-PS14-B1 RA-SM2-DR (29)
58 oN1-PS14-T4 hm P$513-T2 MI_SRpNy.psia-Ma
18
—s
OCT-DOWN Fb’]

[A] ’

f
! RA-SM1-1 (21)
1
| swio
NORMAL v .
: RA-SM1-2(23)
TRANSPOSITION @3
i 83
; BRA-SM1-3 (20) M3l V'RA-sm-Tn(es)
i —
83!
—swi2 (0T RA-SM1-+15(33
20CT-uP PNI-PS4-MS “Opm, v1SE3

M2 Ri . M3
A-SM1-5 (195 “u%ﬁRA-SM*I-Q N G3ERA-SM1-TP (62)

- ,@Pm-sws-u
jA)
VA S S— RA-SP1-VD(17)
{

e RA-SM2-9 (52) “*
TOUCH CONTROL g

| SWia W
WAH-WAH Qe pnz-vR1-2

| MiL_BEQA.SM1-F1(57;

L R ﬁm—sw E(38) gax2
SVotume RA-SK-TD(85) QO-"“‘ )N 3-BERa.sM2-2(63)
w 4-€.31- M3 WHoy .
Rene-sunng * “Ra-sM2- 15(51) PH1-SW17-74

RA-S|

8
sw1s Use .
T WAH-WAH R 2 ENEITM

! YE
FOOT CONTROL RA-SM1-F2 (59)

| L2 PN PN1-SWB-T1
. : T i Gl
ST ume RBBRa-sk-FO(87) W SRpprswis-T2  REYE pt.swis-M1
L) o

PN‘- Wig Mg
PN1-SW16-T u_ex PN4-EJ1-M1 N2
L
\ RA-SM2-VO (84)
VR A10K ' RA-SM2-VU (68)
voLuME 18

(S/ # 1001~

KEC-3486 .1y
KEC-3487 .4y

)



SY-2 (§/# -~
(S/# 1001 ) Panel 1 Circuit Diagram (2)

SIDE : SIDE I SIDE : SIDE 1
Tone wave form Tone wave torm Tone Coior Tons Color Tone Intervai VIB. SPEED
{(FB)) -
RA-SM2-GO(52)
83 s se
551 Bt T 82 T2 ™ 13 T8
‘ O ~O SYE_ VE(8)
“LUTE-CLARINET ~O ((uw)y (Lw) =) V) ne O~ A-SM-VF(
w OR q BR RE us
—?—- PN1-SW4-T1 | 2 2
‘ RA-SP1-FL(5) AA-SP2-FL(S)
30M-BASSOON
J _? L_RE OR ..._9
| | RA-SP1-TO(6) 1RA-SP2-T0
&)—- Q [E; )
PS3
TRUM -FRENCH
HORN ._9 .._9 L.‘.’.“ Q| S ont-swa2-T1
} RA-SP1-TM (7) RA-SPQ-T(';)
ns4 5 é 5
3AX.-BASSCLA.
:i’i;mppo ,9 L_"E L-“"“ ? SYoN1-SW12-T2
(30) RA-SP1-SA (10) RA-SP2-SA
PN1-SW4- ’ (10)
PSS M1
OBOE-ENGLISH
s 119 19 Q" los Q e ?
| RA-SP1-0B(11) RA-sn-%s“
Pse g Q g g g
BOW
VIOLIN-PIZZICATO ___9 P—R | se Q vt ..9
VIOLIN .
© | | RA-SP1-VL (14) RA'SW('::.’/)
PIANO-GUITAR
Q @ Qv % °
| | RA-SP1-PI(16) RA-SP2-P}
(16)
PS8
HARPSI- =
-CHORD-HALAMAN GY WH o
waman | 9 Qe Lt 0
| RA-SM2-HA (57), | RA-SP2-HA
(18)
CONTRA-
-BASS-PIZZICATO Q | WH ? |sa _?
BASS D—R ,_9 -
RA-SP1-BA (20) RA-SP2-BA
(20)
PS10 é 5 (g
TUBA-SOUSA N
Qa
prone | | Q 9 gse Q_lse '
| | RA-SP1-TU (23) .RA-SPz-‘;l:J”
BASSGUITAR-WAH
? Q@ Q@ lse Q fex 19
| RA-SP1-BG (24) IRA-SM2-WG w
(58) , o
pS12
FUNNY-PULSER
GUITAR _9 £ Q_ [ex Q e 19 —O
| | RA-SM2-FW (56 ,mn-spz-(s;8 ' ‘
PS13 5 ;w 6 ;wu L R
PN1-SW8- PN1-SW8-M2 RA-SP1-VO(9)
TRUMUTE-GLF?:II «rm 82 - ? o ? e ) -
R 1 - )
o8y ] RA-5P2-52 |
SY_pN1-SW8- | RA-SP1-52(29) (29)
T «emy ™ ((RT) 2 pN1-sWS-B1
oou Y€ Ra-SM1-11 QO-"—"RA-sm-n (a1) Ly S8 pN1-SWB-M1 BL_RA-SM1-E(4) L—%—
DOUBLE-REED «BT) ? g ? PN1-SW8-B1 (E wm BE o .sP1-VM(12)

REX2 pa.gp1.53(33)_GRX2 RA-SP2-53(33)
RA-SM1-PM (20) sl oy PN1-SWB- M3

((OM))
Note) marked (( )):Terminal names of the SS circuit board.
f
KEC-3532 .52
— 35 —



Panel 2, 3, & 4 Circuit Diagram

OR
10— RA-SMI-T3(31)
¥31N535°° $—ToRE :: RA-SM1-T2(7)
186—BR_ Ra-SMITI(S)
VR2 A2M 3
PORTAMENTO 3:3——’ SR RA-SMI-V1(22)
1 O—BE  RA-SM1-V3(26)
GY
30——3Y _ RA-SK-V1(43)
PoLSE’ ioTH ti;'s— PN1-SW4-M2
1 RA-SK-V5(47)
VR4 CIM
[ speEd 30— — PN1-SWS-M1
i—Q———— RA-SP1-SP(15)
VIBRATO &
| 8R
_vRs_B1oK 3Q——gr— RA:SM2-+15(68)
-t O—"—  PN1-SW5-M2
DEPTH BT AW M
OR
PN2-VR7-3
VRS A10K 1 BE
— i -20-BE__ pN1-sWE-M1
ACK TIME . BL PN2.VRT-1
ORx2 nv;
VR? A10K 1g——or2 PNEVRS®?
DECAY TIME BLiz DNI-Swe-M2
ENVELOPE ! BN3:VRS:
BLx2
: PNI-VREY
VRB_B10K g 1 on  PNAVES:
SUSTAIN LeveL  § % oAz ENAVRES
ORx 2 n
L VR At0K 3 a5 BNA-VR%al
RELEASE TIME  §—O— — RA-SK-D1(60)
! sz RAGIEE s
__VRI0 B10K 3 e RA-SK-EC(31)
[T LOW PASS FREQ. .—0—53_12 PN1-SW7-M1
BNZ-VRYS
VRH mox sg—S przvmi23
Low assoumce O oHra DL NIoM2
FILTER PN3-VRI
B8Lx2 =
VR12 810K 3 Vi FNi VRIS
HIGH PASS FREQ. N1-SW7-M3
S FN% VRISY
|_vmia s10K 3 L PASUES
HIGH PASS ~Lo-O8_ PNI-SW7-M4
RESONANCE 1 o B33 a2

SY-2 (S/# 1001~ )
RE
RA-SM2-T0 (83)
VR1 BIOK 3
TOUGH CONTROL §—0-8Y%7 (BN1-§WiZ:
SENSITIVITY ' BL PN3-VR2-1
VR2 B1OK 10— ‘;'El RA-SM2-EO (66)
FOOT CONTROL §-—0——~ PN1-SW16-T1
SENSITIVITY BLI2 (gug:sai.;
OR12
___VR3 A10K - (BASPRa P B2
[TATTACK TIME 70—~ PN1-SW3-M1
| ‘O———Bg'z :'ﬂf'sxne"
TONE BEND 2 )
| vR4 BIOK T oy (PN3-VRZ
| INTENSITY - PN1-SW3-M2
} ' 2 (BN3-VAZ3
i OR
5 A10K 3 P PN3-VR4-1
— oscmr TIME o PN1 SW3-M3
1o——— (BNRVRS?

General models
—(except North

European model Wy TEW SD-P3
BE TEW-18 So-m
POWER SWITCH SD-NL
73T .
— Lt o
——North European ——"—-‘—zf———' SD-P1
model GR TEW-18 on pg
Lo <-JGR TEW-18 o by )
8L TEW-18 o
Voltage Seiector
— RA-SM2-EC (65)
SO-U
PR
1
R4l
FOOT CONTROLLER OWO————'— 7E12 RA-SM2--15(51)
{Stereo Jack) &‘b—**-——— oK PN1-SW17-M2
SW1 ?\KO——— SB  PN1-SW15-M1
————————— GY PN1-SW17-B3
sw2 (r-;o— PN1-SW17-T4
— bt BR12 RA-SK-+15(68)
c
v-—:g.— 8Rx2  PN3EWa.T
EJ2 N
BLX2  PN4-PJ
out
PJ E BR PN4-EJ2-C
. ez RNARE)
m:TE— SYE RA-SK-S1{7)
Qutput Level "a i A PN4-£J2-C
Changeover Switch SGg RA-SK-S0 (6)
sw3
M2
]
KEC-3488 1Y
KEC-3489 4y
KEC-3490 1y
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KEC-3308 .13

Manual Key Board Switch Circuit Diagram

MK GR12
soe PA-SM1-UK(6)
f RA-SM1-K1(10)
Cs » RA-SM1-E (4)
B4
Ag
]
(]
]
]
|
{
]
]
% 30K ’
C20™0- a\30_ SD-E
e EP BL30
Ca o= PN4-EJ1-C3
- BE12 on i
u BL12 SD--15
LAMP (24V, 5W)
slit plate
cds SYE
RA-SM2-TC (60)
R1 R2
——— RA-SK-+15(33)
Key Board Voitage Table
NAME # o & # P
keyWoN C | C| DO E| F|Fl G| | Al A|B
2 10.500.532/0.563| 0.597| 0.632{0.669{0.709|0.751|0.795 | 0.842| 0.892| 0.945
3 |1.00{1.064|1.127 | 1.193 | 1264 | 1.339 [1.418 | 1.502| 1.591 {1.685| 1.784 | 1.889
4 |2.00!2.127|2.2532.386| 2.528| 2.677 |2.8363.003| 3.181 {3.369]3.568 | 3.779
5 | 400

Note) Resistor: All Metal Film resistors £0.5%

37 —




SY-2 (S/# 1001~

New Parts Specification

1. LGOOO16 ~ A741HC (FAIRCHILD)

CONNECTION DIAGRAMS Absolute Maximum Ratings
(TOP VIEW) a. Supply Voltage =18V
Internal Power Dissipation 500mw

b
¢.  Differential input Voitage =30V
d
e

8 LEAD METAL CAN

DC Imput Voltage =15V

Operating Temperature Range 0Cto + 70T
NOTE: PIN 4 CONNECTED TO CASE
2. LGO0036 CA3080 (RCA)
TOP VIEW Absolute Maximum Rating

a. Supply Voltage +18V

b. Device Dissipation  125mW

c. Differential Input Voltage %5V
d. DC Input Voltage =18V
e

'N‘{rEgL'TNG OUTPUT Perating Tcmperature Range 0t to + 70C

NON-INVERTING o AMPLIFIER
INPUT S

NOTE: PIN 8 IS INDICATED BY THE CASE INDEX TAB



SYy-2 (S/# 10001~ )

3. STK-502
{1) Absolute Maximum Ratings

Parameter | Symbol i Conditions Max Ratings Units
Average output current lo max. [ 1.0 A
Pglse output current lop max. . Puise Width 6msec 3.0 A
Diode surge current fsurge 30 A
Diode average rectification current lob max. 0.5 A
Input max. DC voltage ’ Vbc max. | Voltage control part 34 v
Input max. AC voltage Vac max. Rectificated part 30 v
IC Bass Operating Temperature Tc 85 T
Storage Temperature Range Tstg -30~+100 T
(2) Operating Characteristics (Temperature=25t)
| Parameter Symbol Conditions Min Nomal Max. Units
Qutput voltage ‘ Vo Voc=22V, lo=1.0A 17.7 180 183 v
Output impedance Ro Voc=22V, lo 0.1~1.0A 15 m
Stability coefficient S Voc=22~30V lo=1.0A 0.8 mV/Voc
Temperature coefficient T 1V-zc _21:\:: ;;:18?): -3 +1.0 +3 mv/ ¢
Ripple voltage Vrp Cin=1000 uF 1.5 mVrms
Voc=22V, lo=0.3A

{3) Transistor

ic15370  2SC1537p

C1537pP

[T 1

Please use 2SC828 of the Substitutive transistor.

-

> |

)

E

o2
8

i

C

B
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— SP2 CIRCUIT DIAGRAM 7 QIR 1, o
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SP1 CIRCUIT DIAGRAM
VOLTAGE MATRIX FOR THE SIDE I PRESET TONE
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