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FEATURE

The model CS-1562A Dual-Trace and CS-1559A Single-
Trace oscilloscopes are laboratory -quality professional ins-
truments for observing and measuring waveform in elec-
tronic circuits.

Dual vertical inputs (CS-1562A) are provide for
simultaneous viewing waveform are chopped at a 200 kHz
rate to provide for permits simultaneous viewing of high-
speed, high repetition-rate waveform. The dual-trace
feature, together with the 10 MHz bandwidth, wide range
of sweep speeds, and high sensitivity provide, make this

the ideal oscilloscope for a broad range of applications, in-
cluding troubleshooting and repairing electronic equip-
ment, research and development, and laboratory instruc-
tion. And CS-1559A performs all measurements made
with conventional oscilloscope, usually with greater stabili-
ty and better resolution. In addition, it includes greater
bandwidth, sweep speed, and sensitivity, plus extra fea-
tures to provide the electronic sophistication required for
servicing color television and other state-of-the-art
devices.
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SPECIFICATIONS

CS-1562A

CS-1559A

Type of Cathode Ray Tube

C529P31B or 130BEB31

Same as CS-1562A

Acceleration Voltage

2 kv

Same as CS-1562A

VERTICAL AXIS

(for both CH1 and CH2)

CH1 only

Sensitivity

10 mV/div—20 V/div +5%

Same as CS-1562A

Attenuator

10 mV/div—20 V/div, 1-2-5 step

(1 div=1cm)

Precisely adjustable in all ranges
Sensitivity error between ranges is +=5%

Same as CS-1562A

Input Impedance

1MQ 5%

Same as CS-1562A

Input Capacitance

22 pF +3 pF

Same as CS-1562A

Frequency Response

DC: DC— 10 MHz (less than — 3 dB)
AC: 2 Hz— 10 MHz (less than — 3 dB)

Same as CS-1562A

Rising Time Less than 35 nsec Same as CS-15662A
Overshoot Less than 3% (at 100 kHz square wave) Same as CS-1562A
Cross-talk Better than 70 dB at 1 kHz ‘ —

Operating Mode

CH1 Channel 1 only
CH2 Channel 2 only
DUAL 2-channel (CHOP and ALT are automatically -
selected by SWEEP TIME/DIV)
0.5 us/div—0.5 ms/div ALT (alternate sweep)
1 ms/div—0.5 s/div CHOP (200 kHz swit-
ching)
CHOP Frequency 200 kHz +=20% —
Maximum Input Voltage 600 Vp-p or 300 V (DC+ AC peak) Same as CS-1562A
SWEEP CIRCUIT .
Sweep System Triggering sweep and auto sweep (free-running Same as CS-1562A
sweep at no-signal time)
Sweep Time: 1 us/div—0.5 s/div £ 5% and “‘X-Y"’, 1-2-5 1 ps/div—0.5 s/div +5%
step. Fine adjustment in all 18 ranges and “EXT"’, 1-2-5 step.
Fine adjustment in all 18
ranges
Magnifier 5 times = 10% (PULLX 5MAG) Same as CS-1562A
Linearity Less than 3% (5 us/div—0.5 s/div)
Less than 5% (1ps/div—2 us/div) Same aa (:5:1562A
TRIGGERING
Source
INT Changeover by MODE switch Vertical input signal
(DUAL: CH1 input signal only)
EXT EXT TRIG input signal EXT TRIG input signal
Sync Section )
NOR Positive and negative
TV Positive and negative (TVH and TVV are Same as CS-1562A
automatically switched by SWEEP TIME/DIV)
TVH (TV-Line) |1 us/div—50 ps/div

TVV (TV-Frame)

0.1 ms/div—0.5 s/div

Triggering INT Amplitude on CRT screen, more than 1 div Same as CS-1562A
EXT More than 1 Vp-p

Triggering Range INT 20 Hz—10 MHz Same as CS-1562A
EXT DC—10 MHz




HORIZONTAL AXIS

CH2 input

Operating Mode

X-Y mode is selected by SWEEP TIME/DIV

CH1: Y axis
CH2: X axis

EXT H mode selected by
SWEEP TIME/DIV

Sensitivity

Same as CH2 (10 mV/div—20 V/div + 5%)

150 mV/div (within
+20%) (HOR GAIN MAX)

Frequency Response

DC: DC—1 MHz (less than — 3 dB)

AC: 2 Hz—1 MHz (less than — 3 dB)

DC—1 MHz (less than
-3 dB)

Input Impedance

Same as CH2 (1 MQ +5%)

100 kQ/35 pF

[Calibrating Voltage

1 Vp-p £5% (50/60 Hz square wave)

Same as CS-1562A J

INTENSITY MODULATION

Input Voltage

Less than 5 Vp-p (modulation)

Same as CS-1562A

Input Impedance

10 k@ £20%

Same as CS-1562A

POWER REQUIREMENTS

Power Supply Voltage

100/117/220/240 V +10% 50/60 Hz

Same as CS-1562A

Trace Rotation

Trace angle is adjustable by panel surface ad-
juster

Same as CS-1562A

Power Consumption

20w

Same as CS-1562A

DIMENSIONS AND WEIGHT (Figures i

n { ) show maximum sizes.)

Width

260 mm (277 mm)

Same as CS-1562A

Damping: 1/10

Height 190 mm (204 mm) Same as CS-1562A
Depth 375 mm (433 mm) Same as CS-1562A
Weight 8 kg 8 kg
ACCESSORY

Probe PC-21

Input impedance: 10 MQ 2 1
Input capacitance less than 18 pF
Pin-plug
Non-shorting type ! !
AC Power Cord 1 1
Instruction Manual 1 1
Replacement Fuse | 0.3 A 2 2
0.7A 2 2

CRT 130BEB31 SPECIFICATIONS

Screen and Shape
Dimensions:

Overall length:

Face plate dimension:
Screen shape:
Focusing:

Color:

Persistence:

Display Area:

Heating
Heater voltage (Ef):
Heater current (If):

2nd plate voltage:

Capacitance
G1 to all other element:
K to all other element:

365 =10 mm

133 £3 mm

Round and flat face
Electrostatic deflection
Electrostatic focusing
Green

Midium short
78.8x78.8 mm?

6.3V £10%
0.3A £10%
1500 V

7.5 pF

130 BEB 31

Bottom View

5.0 pF

Fig. 1 CRT Basing




Model name plate

EXTERNAL VIEW AND NAME OF PARTS

(B40-2740-03)

Case Knob
(A01-0827-12) (K21-0820-04)
— Lamp ass’y

(B30-0110-05)

Knob
(K21-0819-03)
Knob
(K21-0822-14)

® TRIO 10MHz OSCILLOBCORE CS-1582A
Hex socket head screw .
CAL terminal
°
(NO8-0606-05) e (E21-0654-04)
Graticule Decorative panel
(B19-0703-03) (A21-0843-22)
Wi @ Knob
Bezel assembly B T (K21-0820-04)
(6’3122;0053-1 3 Push escutcheon
(J10-0052-12) ot 1o (BO7-0703-04)
1ocus Banana jack
Pflza(;';iie cover I @_ (E18-0106-05)
l(.ever.(;?agg-1 4 ° ° @ Banana jack (black)
(K27-0501-04) - = Nt (E18-0107-05)
Eal=Y) Vours/ow C Lever knob
Srosmon 9 rosion (K27-0502-04)
Knob “ Knob
(K21-0306-04) @ et - et (K21-0306-04)
.....,@ " © Receptacle type BNC
(E04-0251-05)
Receptacle type BNC _E cj
(E04-0251-05)
Knob Knob
(K21-0819-03) Knob (K21-0819-03)
Handle (K21-0822-14)
(KO1-0507-05)

Cord winder

7 7 7 7

Rear panel

(A23-1601-22)

(W01-0503-04)

Cord winder

kL
I

(W01-0503-04)

240M— (5241
© | ] ¢l

Cord winder

(W01-0503-04)

CRT cover

(FO7-0901-04)

Phone jack

{E13-0104-05)

Cord winder

(W01-0503-04)
Rubber leg

Power connector
(E03-0201-05)

T
| =
Fuse holder Voltage selector plug
{J13-0033-15) (E09-0681-05)
Name plate
(power source)
(B41-0718-04)

(E08-1081-05)
Fig. 2

Voltage selector receptacle

(JO2-0501-05)



CIRCUIT DESCRIPTION

X65-1140-22 X73-1190-00
Tlillllllﬂlllli\llill!!llil!llll._
CH1 Vertical ~ .
AHT.|4IV CH1 ATT B Pre Amp %TJ%%& Amp | m _
pri Q101106 _ | |
INPUT ODE Suiton _ v
witcl
_ — _ _ CH1 Trigger Amp | _
Ol.v%: _ _ _ Q107,108 v
Vertical Switching Vertical Output Amp 4 > CRT
_ _ Matrix D101 — 108 P %wnwwmbwu » D105 | 130BEB31
cz _ _ IC101, 102 Q113-120,1C103 [~
| CH2 Trigger Amp _ v
N 1271 |L >
_ DUAL _ | | @127,128 > }
_ Y
_ CH2 Vertical : _
@ »| CH2 Variable Amp _ 1
CH2 ATT P> Pre Amp T T . CRT Blankin:
CH2 _ aizi—126 || | 2403404 |__ Jhode Loae > Q135-137 > _ _
INPUT — — — ' D111-114
= -1 f -
_.| _ TRACE Rotation
: i ] CHOP 200 kHz 4Lan0Q2
X74-1060-00 _ IC101 L — —
_lu 1 ;  INTENSITY | ©®
H I ~ Modulation Signal !
] Z AXIS
CAL Signal Osc —_— e ] ————— —— — o —
@ ¢ _ Q301, 302, D301 Sweep X-Y Select I_ 4 mmﬁ%o,\“w.owcucz
CAL X-Y, CH2 onl _ =
— ( 2 only) — Q115 _
_ F N
Sync Amp — _ _
© rv IC305 Ly NOR= ./ _ _
EXT MOD Schmitt Trigger Sweep Control Miller | . Horizontal
_ —> Pulse shaping —» IC301 g O_w%mw amewam:! MMJNMDWJ_ .M_‘m Amp Ly Output Amp ] 1
< TV« IC303 Q307 ' ’ Q317, 318 1
_ Sync Separator _ Stabilized Power _
Q319, 320, ATI Supply 0132, 133, 138, —(3)
D305, 306 SYNC Switch 139
_ Auto Trig Sense HOLDOFF _ D117-119 _ AC POWER
Q304306 1C302 < | |
e o o e e e e T I o e e s e e e

Fig. 3 BLOCK DIAGRAM (CS-1562A)

Note: CS-1559A: The vertical amplifier of CH1 and the switching circuits for dual trace are not
used in the unit X65-1140-22 of CS-1562A.



CIRCUIT DESCRIPTION

The block diagram, Fig. 3 outlines the circuit breakdown of
the oscilloscope. Circuit details are obtained by reference
to the schematic diagram.

GENERAL

Basically, the oscilloscope consists of two identical vertical
preamplifiers, each having its own input attenuator net-
work. The outputs of the vertical preamplifiers can be swit-
ched, as desired, into the main vertical amplifier. The swit-
ching of the CH1 and CH2 preamplifiers is determined by
the position of the MODE switch and MODE LOGIC. The
main vertical amplifier feeds the VERTICAL OUTPUT
AMPLIFIER, which drives the vertical deflection plates of
the CRT.

Horizontal deflection is provided by the horizontal amplifier.
Drive to the horizontal amplifier is furnished by calibrated
sweep speed circuits or by the signal from the CH2
preamplifier when X-Y operation is selected.

All supply voltages are fully regulated and a DC-to-DC con-
verter provides a regulated, 2 kV, accelerated potential to
the CRT.

VERTICAL PREAMPLIFIERS (CS-1562A)

Channel1 and Channel2 preamplifiers contain identical cir-
cuitry and circuit operation is the same for both. CH1 will
be described below.

The vertical preamplifier consists of dual FET input tran-
sistor Q101 which forms a balanced differential amplifier
with output signals of opposite polarity. VR101 is the side
panel DC BAL control. Emitter follows Q103 and Q104
drive the differential amplifier Q105 and Q106. Stage gain
is changed in the emitters of Q105 and Q106 to provide
gain of 5, 2, and 1.

The front panel POSITION control VR102 provides a DC
component to move the trace vertically across the screen.
Transistor array 1IC101 is turned on or off by the MODE
LOGIC circuitry.

Trigger amplifier Q107 and Q108 buffers the signal from
IC101 and delivers the signal to the trigger amplifier.

MODE LOGIC (CS-1562A)

The mode of operation (CH1, CH2, and DUAL) is controli-
ed by IC103 and IC104. When CH1 is selected by the
front panel MODE switch, the Q output of IC103 goes
LOW, turning on the CH1 preamplifier and trigger amplifier.
When CH2 is selected the Q output of IC103 goes low tur-
ning on the CH2 preamplifier and trigger amplifier. When
DUAL is selected the Q and Q outputs of IC103 are
switched on and off at a 200 kHz rate for the CHOPPED
mode, and after each sweep when in ALTERNATE mode.
When in DUAL, the CH1 trigger amplifier is turned on, pro-
viding a trigger signal to the sweep circuits.

When the SWEEP TIME/DIV switch is in CH2 position, the
CH2 trigger amplifier signal is applied to the horizontal
amplifier.
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VERTICAL AMPLIFIER (CS-1562A)

The selected signal from the preamplifiers is applied to the
vertical output stage consisting of transistors Q113 to
Q120, which amplifiers the signal to the levels required to
drive the vertical deflection plates of the CRT. VR105 is a
DC balance control, while VR104 and TC113 are high-
frequency compensation adjustments.

VERTICAL AMPLIFIER (CS-1559A)

The signal to be displayed is applied to the VERT INPUT
jack and passes through the input attenuator section. At-
tenuation values of X1, X 10, X100, andx 1000 are
selected by VOLTS/DIV switch S104.

The input signal is then applied to the vertical preamplifier
stage. Q121, a dual FET, forms a balanced differential
amplifier input stage with output signals of opposite polari-
ty.

VR111 is the side panel DC BALANCE control. Emitter
followers Q123 and Q124 drive differential amplifier
Q125 and Q126. Stage gain is changed at the emitters of
Q125 and Q126 by S104 to provide fixed gains of 5, 2,
and 1. Variable control VR115 adjusts the signal level to
the inputs of Q403 and Q404 while VERTICAL POSITION,
VR112, and amplifier calibration VR113 are accomplished
at the emitters of Q143 and Q144.

The vertical amplifier stage consists of transistors Q109
through Q120, which amplifiers the signal to the levels re-
quired to drive the vertical deflection plates of the CRT.
VR105 is the trace centering adjustment, while VR104
and TC113 are high-frequency compensation adjust-
ments.

Transistor Q127 and Q128 form the TRIGGER AMPLIFIER
which provides a sample of the vertical signal to the sync
amplifier for internal triggering.

TRIGGER CIRCUIT

(CS-1562A)

The trigger source, either CH1 or CH2, is selected by
MODE switch S105. Selecting either CH1 or DUAL
enables trigger amplifier Q107 and Q108, CH2 enables
trigger amplifier Q127 and Q128. The trigger amplifier out-
put is fed thru transistor switch Q313. Q313 is turned on
in all positions of the SWEEP TIME/DIV switch except CH2.

SYNC AMPLIFIER AND INVERTER

{CS-1562A and CS-1559A)

Source switch S303 selects either INTERNAL (from
preamplifiers) or EXTERNAL trigger signal is then fed to dif-
ferential amplifier IC305. Either the inverted (SLOPE—) or
non-inverted (SLOPE +) signal is selected by SYNC switch
S304. LEVEL control VR310 adds a DC COMPONENT to
the output of IC305.



CIRCUIT DESCRIPTION

SYNC SEPARATOR
(CS-1562A and CS-1559A)

When VIDEO + or — is selected, the output of IC305 is
routed to the SYNC SEPARATOR circuit consisting of
Q320 and Q319.

Q320 is held at cutoff by a negative voltage developed
across C332 corresponding to an average value of the in-
put signal.

Positive-going pulses drive Q320 out of cutoff. The output
of Q320 corresponds to the sync tips of the composite
video signal. When in the FRAME position of the SWEEP
TIME/DIV switch (0.1 ms to 0.5 sec.), Q319 is on; this
allows C331 to filter out the horizontal sync pulses, per-
mitting only vertical sync pulses to pass the sweep circuit.
In the LINE positions, 50 us to 1 us, Q319 is turned off,
removing C331 and allowing horizontal sync pulses to
pass to the sweep circuit.

SWEEP CIRCUIT
(CS-1562A and CS-1559A)

The trigger signal passes thru emitter follower Q303, and
to the SCHMITT TRIGGER circuit consisting of two gates
of IC303.

The output pulses from IC303 clock the SWEEP CONTROL
flip-flop IC301. On the negative edge of the clock wave-
form, the Q output of IC301. On the negative edge of the
clock waveform, the Q output of IC301 goes low, turning
off Q307 to initiate the sweep.

Transistors Q308 and Q309 and the timing capacitors and
resistors selected by the SWEEP TIME/DIV switch, form a
MILLER INTEGRATING circuit to provide a linear ramp
voltage. The sweep ramp from the collector of Q309 is fed
to the holdoff circuit IC302 and IC303.

As soon as the Q output of IC301 goes low, the reset of
IC301 is held low by IC303 to exclude any new clock
pulses until the sweep ramp is terminated. When the
sweep ramp exceeds the level set by VR309 (SWEEP
LENGTH), IC302 places a low on the set input of IC301. A
low on the set input forces the Q output of IC301 high
which turns on Q307, terminating the sweep.

AUTO SWEEP (CS-1562A and CS-1559A)

Transistors Q304, Q305, and Q306 form the AUTO
SWEEP circuit. When the trigger level control is pulled out
(AUTO) and no signal is present at the trigger amplifier,
C303 charges and turns Q306 on, this places a low on the
reset of IC301 and allows a sweep to recirculate at a rate
determined by the resistor selected by the SWEEP
TIME/DIV switch. When a trigger signal is present, tran-
sistors Q304 and Q305 discharge C303, turning Q306
off and enabling the sweep to trigger on the incoming
signal.

HORIZONTAL AMPLIFIER
(CS-1562A and CS-1559A)

The sweep ramp from the collector of Q309 is applied thru
VR306 (timing adj.) to the input of the horizontal amplifier
consisting of Q314, 0315, Q317, and Q318. VR305 is
horizontal centering adjustment and VR3 is the horizontal
position control.

When in the X-Y mode, transistor Q313 is turned off thru
1C303 and the CH2 signal is applied to both Q312 and the
horizontal amplifier. The output of transistors Q317 and
Q318 is applied to the horizontal deflection plates of the
CRT. VR303 is the x5 magnification adjustment and
VR304 is the magnification centering adjustment.

CHOPPING OSCILLATOR (CS-1562A)

Two NAND gates from IC304 and IC305 form a 200 kHz
CHOPPING OSCILLATOR activated in the CHOP positions
of the SWEEP TIME/DIV switch when DUAL is selected.
IC304 provides a pulse for blanking the trace during retrace
and when chopping.

1 VOLT CAL SIGNAL

(CS-1562A and CS-1559A)

Transistors Q301 and Q302 provide a 50/60 Hz square
wave. VR301 adjusts the amplitude of the CAL SIGNAL.

POWER SUPPLY (CS-1562A and CS-1559A)

The power supply provides all voltages necessary for
operating the oscilloscope.

Regulated output voltages of + 10, and —8, and +5 are
provided for all logic and amplifier circuits. Amplifier output
stages require the 180 V.

The accelerating voltage for the CRT is drived from a DC-
to-DC converter consisting of Q142 and T101. The output
of T101 is rectified and filtered and applied thru voltage
dividers to the CRT. A portion of the high voltage is fed to a
regulator circuit consisting of Q129 and Q130 to provide a
constant accelerating potential under varied operating con-
ditions.



MAINTENANCE

TRACE ROTATION ADJUSTMENT

Strong magnetic fields, present in many locations where an

oscilloscope may be used, may cause the trace to be tilted.

The degree of tilt may vary as the scope is moved from on

location to another. The TRACE ROTATION control pro-

vides an electrically adjustable offset to compensate for

trace tilt.

Perform the adjustment as follows.

1. Set oscilloscope controls to produce a horizontal trace
with no input signal (triggering MODE switch in AUTO)

2. Use POSITION control as requifed to position the trace
along a horizontal line of the graticule scale.

3. Adjust TRACE ROTATION so trace parallel with the
reference line on the graticule scale.

AC VOLTAGE CONVERSION

When operating the unit on voltage other than 240 V, set
AC voltage selector switch to 100V, 117 Vor 220 V ac-
cording to your local AC current. The voltage selector
switch is locate on-the rear panel of the unit as indicated by
the arrow mark. When operating on 100V or 117 V,
remove the 0.3A fuse and replace it with one rate at 0.7A.

Square wave
compensation
adjuster

Fig. 4 Probe compensation adjuster
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Fig. 5 Probe compensation adjuster

REMOVING THE CASE

The case is removed as follow.
Remove 6 screws: 2 on left side, 2 on right side, and 2 on
top. Lift cover off scope.

WARNING

1. The following instructions are for use by qualified per-
sonnel only. To avoid electrical shock, do not perform
any servicing other than that contained in the operating
instructions unless you are qualified to do so.

2. High voltage up to 2000 V is present on the CRT and
vertical amplifier & power supply board when the
oscilloscope is operating. Up to 180 V DC is present on
the sweep board. Line voltage (120 or 240 V AC) is
present on the vertical amplifier & power supply board,
power transformer, and the POWER on-off switch any
time the oscilloscope is connected to an AC power
source, even if turned off. Always observe caution
when the housing is removed from the unit. Contacting
exposed high voltage could result in fatal electric shock.

PROBE COMPENSATION

Probe compensation adjustment matches the probe to ths

input of scope. For best result, compensation of both

should be adjusted initially, then the same probe always us-

ed with CH1 and CH2 respectively. Probe compensation:

should be readjusted whenever a probe from a differen:

oscilloscope is used, or CH1 and CH2 probes are inter-

changed.

1. Connect probes to both V. INPUT terminal.
Connect ground clip of probes to oscilloscope grounc
terminal and touch tips of both probes to CAL
1 kHz_[ 11 Vp-pterminal.

2. Select signal trace operation of CH1 and CH2 for steps
3 and 4.

3. Set oscilloscope control to display 3 or 4 cycles of CAL
square wave at 5 or 6 divisions amplitude.

4. Adjust compensation trimmer on probe for optimurm
square wave, waveshape (minimum overshoot, rouding
off and tilt).



Lever switch Rotary switch (§29-2501-05)
(S37-2005-05)

Variable resistor (R01-1011-05)
Power switch {S59-2501-15)

Lever switch
(S32-2013-05)

Variable resistor (R01-2012-05)
Horizontal sweep unit

(X74-1060-00)

Shield piate/

(F10-1501-24)

Die casting panel (A20-2733-22)
‘ _— g p

Decorative panel (A21-0843-22)

Variable resistor = Cal terminal (E21-0654-04)
{R05-8001-05)
Rotary switch /@ Banana jack (E18-0106-05)
(S29-2502-25) .

Vertical power unit Banana jack (E18-0107-05)

(X65-1140-22) Graticule (B20-0903-14)

Filter (B19-0704-04)
Bezel (B07-0707-03)

Lever switch
(S32-4007-05)

Variable resistor
(RO1-0506-15)

Hex socket head screw

(N08-0606-05)

BNC receptacle
(E04-0251-05)

Fig. 6. Removing The CRT Bezel and Front Panel

CRT socket
(E01-1403-05)
Rotator coil
(L39-0505-05) CRT cover
(FO7-0901-04)
CRT (130BEB31 or ~ 4

C529P318) /<

CRT cover
(F07-0901-04)

.. Rear panel
(A23-1601-22)

CRT band
(J19-04-58-14)

Die casting panel
(A20-2733-22)

Fig. 7. Removing The CRT.




ADJUSTMENT

The following points have been already adjusted. However,

observe the following notes before making readjustment:

1. Calibrating the power source voltage.

2. For adjustment, use a well-insulated flat-blade screw-
driver.

3. For optimum adjustment, turn the power on and warm
up the oscilloscope sufficiently before starting.

4. All adjustment should follow the following order.
If this order reversed or only a partial adjustment is at-
tempted, this may influence on the other part of the cir-
cuit. '

5. Accurate measuring instruments should be employed.

6. Before making adjustment, set the operating controls
unless otherwise specified a follows.

Name of knob

Position

SWEEP TIME/DIV
SWEEP VARIABLE
<pH. POSITION VR

<4pH. POSITION x 5 MAG

INTENSITY

TRIG LEVEL VR
TRIG LEVEL AUTO
SYNC

SOURCE

FOCUS

CH1 V. POSITION
CH1 AC-GND-DC
CH1 VOLTS/DIV
CH1 V. VARIABLE
CH2 V. POSITION
CH2 AC-GND-DC
CH2 VOLTS/DIV
CH2 V. VARIABLE

1 ms

CAL

Mechanical center
PUSH

3 o’clock position
Mechanical center
PULL

SLOPE

INT

Optimum position
Mechanical center
AC

10mV

CAL

Mechanical center
AC

10mV

CAL

POWER AND CRT CIRCUIT ADJUSTMENTS

— 1.9 kV Adjustment

1. Connect a DC voltmeter to measure the voltage at the
CRT's socket pin 1 or 3 with respect to chassis.

2. Adjust VR107 for a — 1.9 kV reading on the meter.

+ 180 V Adjustment

1. Connect a DC voltmeter to measure the voltage at the
pin 15 of P118 with respect to chassis.

2. Adjust VR109 for + 180 V reading on the meter.
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INTENSITY Adjustment

1. Pull the PULL AUTO knob to display a horizontal trace.

2. Adjust VR108 so that the trace disappears when the IN-
TENSITY control setting is reduced to the 10-o'clock
position.

ASTIG Adjustment

1. Set the SWEEP TIME/DIV control to X-Y position and
both CH1 and CH2 AC-GND-DC switches to GND posi-
tion.

This will produce a spot on the screen.

2. Adjust the FOCUS and ASTIG controls on the front
panel for the sharpest, roundest spot. If the spot does
not round and sharp, adjust VR106 for the sharpest,
roundest spot. '

Do not readjust the ASTIG control after this step.

VERTICAL AXIS ADJUSTMENT

DC BAL adjustments

VARI ATT BAL and STEP ATT BAL Adjustments

1. Set scope controls for a single horizontal trace on CH1
with the CH1 AC-GND-DC switch set to GND position
and set the SWEEP TIME/DIV control to 1 ms position.

2. Rotate the CH1 VARIABLE control from maximum
clockwise to maximum counterclockwise, while observ-
ing the trace.

3. If the trace moves vertically, adjust VR101 for minimum
or zero vertical movement when performing step 2.

4. Rotate the CH1 VOLTS/DIV CONTROL through the
1T mV, 50 mV and 20 V position while observing the
trace.

5. If the trace moves vertically, adjust VR401 for minimum
or zero vertical movement when performing step 4.

6. Repeat the entire procedure for CH2, adjusting VR111
for VARIABLE balance and VR402 (VOLTS/DIV) STEP
balance.

NOTE:
After adjusting VARI, be sure adjust STEP.

# POSITION and CRT Centering Adjustment

1. Set the CH1 AC-GND-AC switch to the GND position,
the MODE switch to the DUAL position and SWEEP
TIME/DIV control to 1 ms position.

2. Set the CH1 and CH2 4 POSITION controls to these
mechanical center.

3. Pull the PULL AUTO knob to display a trace.

4. Short-circuit the test terminal TP101 and TP102 of the
vertical amplifier board.

5. Adjust VR105 to center the trace vertically.



ADJUSTMENT

Vertical Gain Adjustment

1.
2.

3.

4.

5.

Set the MODE switch to the CH1 position.

Connect the CH1 input terminal to the CAL |1 Vp-p
terminal.

Set the CH1 VARIABLE control to the CAL position, and
the VOLTS/DIV control to 20 mV (probe set for DIRECT
measurement).

Adjust VR103 for exactly 5 divisions vertical amplitude
of 1 kHz square wave signal display.

Repeat the entire procedure for CH2, adjusting VR113.

1 kHz Square Wave Compensation.

1.

2.

. Adjust TC101

Set the VOLTS/DIV control to 1 mV and apply a 1 kHz,
50 mV square wave signal.

Rotate the VOLTS/DIV control to 10 mV (10:1), 1 V
(100:1) and 10 V (1000:1) position.

(10:1), TC102 (100:1) and TC103
(1000:1) to make sure that the vertical amplitude is set
to 5 divisions on the screen.

. Repeat the entire procedure for CH2, adjusting TC104

(10:1), TC105 (100:1) and TC106 (1000:1).

X

Undershoot

X

Overshoot

O

Ideal waveform

Fig. 8. 1 kHz Square wave compensation

100 kHz Square Wave Compensation

1

. Set the VOLTS/DIV control 1 mV, the MODE switch to

CH1 position.

. Apply a 100 kHz square wave signal through a 50 Q

terminator to the CH1 input and adjust the vertical
amplitude to 5 divisions on the screen.

. Rotate the VOLTS/DIV controlto 10 mV, 1 Vand 10 V

position.

. Adjust TC113 and VR104 to make sure that the vertical

amplitude is set to 5 divisions on the screen.
; b— |
a

I

Overshoot =% x 100(%) < 3%
a

Pulse tilt =;‘-x 100(%) =<3%

b

3
T

Fig. 9. 100kHz Squarewave Compensation

Input Capacity Adjustment

1.

2.

Connect a Q meter to measure the input terminal and
make sure that the input capacity is 22pF + 3pF.
Rotate the VOLTS/DIV control through 10 mV, 1 V and
10 V position, adjusting TC107 (10:1), TC108
(100:1) and TC109 (1000:1) so that the input capacity
of each range is 22pF + 3pF.

. Repeat the entire procedure for CH2, adjusting TC110,

TC111 and TC112.



ADJUSTMENT

CALIBRATING VOLTAGE ADJUSTMENT

1.

Connect out of CAL 1 kHz J'L 1 Vp-p terminal to fre-
quency counter and check the frequency to 1 kHz in-
dication on frequency counter.

. Connect output of CAL 1 kHz ]| 1 Vp-p terminal to

CH1 input and set oscilloscope controls to display one
cycle of square wave.

. Adjust VR301 so that the square wave is symmetrical,

that is so that positive and negative portions of the trace
are equal in length.

. The CH1 attenuator must be previously calibrated as

prescribed in this manual to perform this step.

Set CH1 VOLTS/DIV control to 0.2 V position and
VARIABLE control to CAL, adjust VR301 for 5 divisions
amplitude.

a=b
C = 10div £0.2 div.

Fig. 10

HORIZONTAL SWEEP AXIS ADJUSTMENT

Sweep Time and Length Adjustments.

1

2.
1

. Set SWEEP TIME/DIV control to 0.1 ms position and

VARIABLE control to CAL.
Apply 1 ms marker signat to CH1 input terminal.

. Adjust VR306 so that the 10 visible marker occupy ex-

actly 9 divisions of horizontal deflection as shown in Fig.
11.

. Adjust VR309 for a total sweep length of 10-1/2 divi-

sions.

<»POSITION Adjustment

1.
2

3

12

Set <> POSITION control at its mechanical center.

. Set oscilloscope controls to display a single horizontal

trace.

- With the SWEEP TIME/DIV control, set to 0.1 ms, apply

1 ms marker signal to the CH1 to display 3 wave on the
screen as shown in Fig. 12.

. Next, adjust VR305 until the center of the 3 waves cor-

responds to the Y-axis on the graticule scale.

e Exactly 9 divisions ————x

[¢———————Approx. 10-1/2 divisions —————=!
Fig. 11. Sweep Length

Fig. 12

10 us Range Adjustment

1.

Set the SWEEP TIME/DIV control to 10 us and apply
10 us marker signal to the CH1 input terminal.

2. Adjust TC301 to duplicate the conditions shown in Fig.

10.

MAG Centering and MAG Gain Adjustment

1

. With the SWEEP TIME/DIV control to 0.1 ms, apply a

1 ms marker signal to the CH1 input terminal to display
11 pulses on the screen.

. Alternately pull and push the x5 MAG knob. Adjust

VR305 (MAG centering) so that the center marker re-
main stationary whether the PULL x MAG switch is on
or off. Do not rotate the €«»POSITION control.

. Adjust VR305 (MAG gain) so that the marker is one

division apart in normal operation are ecactly 5 divisions
apart in x5 MAG operation.



ADJUSTMENT

ims

x5 MAG

Fig. 13.

X POSITION and Gain Adjustment

1

2.
3.

. Set the CH2 4 POSITION control to its mechanical

center.

Set the CH2 AC-GND-DC switch to GND position.

Set the SWEEP TIME/DIV control to X-Y position. A spot
should appear on the screen.

. Adjust the VR308 (X position) to center the spot

horizontally on the screen.

. Set the CH2 VOLTS/DIV control to 0.1 mV position and

VARIABLE knob to CAL.-

- Set the CH2 AC-GND-DC switch to AC position and ap-

ply a calibrated 1 kHz, 50 mVp-p sine wave to the CH2
input terminal.

- Adjust VR110 (X gain) for exactly 5 divisions horizontal

deflection on the screen.

Triggering Level Adjustment

1

- Apply a 1 kHz sine wave and set the oscilloscope con-

trols to display waveform on the screen at 5 divisions
amplitude.

. Adjust VR311 to make waveform stable with TRIG

LEVEL control at its mechanical center.

. Triggering should be satisfactory when amplitude is less

than 1 division through a frequency range of 20 Hz to
10 MHz.

\

Start point

Start point |

Fig. 14

FUNCTION OF ADJUSTMENTS ON EACH UNIT

Vertical Amplifier Board (X65-1140-22)

VR101 CH1 DC BAL (VARI) adj.

VR103 | CH1 V. gain adj.

VR104 | High frequency waveform comipensation

VR105 | CRT centering adj.

VR106 | ASTIG adj.

VR107 —1.9 kV adj.

VR108 | INTENSITY adj.

VR109 +180 V ad;.

VR110 | X gain adj.

VR111 | CH2 DC BAL (STEP) adj.

VR113 | CH1 gain adj.

TC101 CH1 10:1 attenuate square wave compen-
sation

TC102 CH1 100:1 attenuate square wave com-
pensation

TC103 CH1 1000:1 attenuate square wave com-
pensation

TC104 | CH2 10:1 attenuate square wave compen-
sation

TC105 CH2 100:1 attenuate square wave com-
pensation

TC106 CH2 1000:1 attenuate square wave com-
pensation

TC107 CH1 10:1 attenuate input capacity adj.

TC108 | CH1 100:1 attenuate input capacity adj.

TC109 CH1 1000:1 attenuate input capacity adj.

TC110 | CH2 10:1 attenuate input capacity adj.

TC111 CH2 100:1 attenuate input capacity adj.

TC112 | CH2 1000:1 attenuate input capacity adj.

TC113 Mid frequency overshoot adj.

Variable Amplifier Board (X73-1190-00)

VR401
VR402

CH1 DC BAL (VARI)
CH2 DC BAL (STEP)

Horizontal Sweep Board (X74-1060-00)

VR301 CAL adj.

VR303 X 5 MAG gain adj.

VR304 X 5 MAG centering adj.
VR305 | «»H. POSITION adij.

VR306 | Sweep time adj.

VR308 | X. position adj.

VR309 | Sweep length adj.

VR311 TRIG LEVEL adj.

TC301 Sweep time adj. (1 us—50 us)

13



VR306

Q Y f]
VR309 yR305 | VR303
S | TC301 VR304
=
VR301
VR311 °
°
TC113 ’K
] @ l : )
G e

Horizontal Sweep board

Fig. 15. Location of Adjustment, right side of scope

Variable Amp. board

VR402 I~ VR401

Fig. 16. Location of Adjustment top side of view

Vertical Amp. board

— N\

TC111

/. TC105
e TC104 VR113

\'TC"’G VR110
TC110 /o o

TC112 VR108
TC108

P109

° VR103
{ « TC102

s TC101

i \TCWB TP101

= >\TC107 o o
@

TC109 TP102

® L
C— T/

1

No. 15 pin

VR109

VR104 ¢

VR105 &

\ N
R Power Supply
board

VR106

J

Fig. 17. Location of Adjustment (bottom side of view)




TROUBLESHOOTING

TROUBLESHOOTING

@ Check the pilot tamp

(O

@ Check presence

of spot

‘e

@ Check the bright line

(2

O Check V-AMP
4 operation

(2

Check dual-trace

@ operation
(Only CS-1562A)

(2

Check sync
@ operation

(34

@ Check sync SLOPE change over

[¢]
I
o
o
2
-
<
P
<
2
)

2Oy

(@ Check blanking

«(2)+

Check waveform of

calibrating voltage

-

Repair completed

=»| NG > 1
P! NG s AV
P NG - 3
P| NG > 4
| NG $ 5
= NG =P 6
=i NG » 7
P NG P 8
=31 NG —p g
PING =P 10

15



TROUBLESHOOTING

(Common to CS-1562 and CS-1559A)

1
a. D119 defective (X65
(D Check thepilot .
Ulamp _.{ NG o Check the fuses o NG »|b- C164 defective (X65
c. Power transformer
defective
Check +180V supply] Check AC 165V supply
(at P110 terminal (3 I NG =4 (ON secondary side of
o) of, X 65) ’ power transformer)
a. LED defective a. D119 open-circuited
b. Poor contact in (X65)
P102 (X65) b. Q141 open-circuited
(X65)
2
k
§f"§got""*se"ce Check —1.9kV 'supply Check +15V, —15V,
(Set SWE.EPTIME/b NG Pt (at terminal () or ®of P NG mmm@ +10V, and —8V
DIV to X -Y.) CRT socket) supplies. {(X65)
Check voltages in print-
ed circuit board X65-
3 1140-22 between termi- NG V-AMP /
nal 1 and GND, and be- defective form in Q142 (X65)
1 s
Gm[/\tlag\ terminal 2 and (See @ )
Check voltages in print-
ed circuit board X74- .
o 1060-00 between termi- NG H-AMP defec- D108 defective
o nal 3 and GND, and be- tive (x65)
tween terminal 4 and S
GND. (See® )
| a. D109, 110 defective
Check voltage at (X65)
CRT grid terminal NG #1 b. Q135 defective(X65)
@ c. 1C301, 304 defective
I (X74)
Check 6.3V supply -
on secondary side > NG e 6.3V terminal
of power trans- broken

Notes:
1. Parts without particular notes be-
long to the main body.

2. X65 ... denotes X65-1140-22.
3. X74 ... denotes X74-1060-00.

NG

L 4

L 4

NG

Check collector wave |

NG

former

D

CRT defective

Power transformer
defective

a. D118 defective
(X65)

b. Malfunction in
Q132,133,138,
and 139 (X65)

a. Malfunction in
Q142,129 and
130 (X65)

b. T101 defective
(X65)




TROUBLESHOOTING

(CS-1562A only)

3
@ Check the
bright line
(with TRIG NG
LEVEL knob h
setto PULL
AUTO)
\ 2
Check collector wave-
@ form of Q309 (X74) ® NG
(See Fig. 6)
(Note 1)
1
@ A —
Sweep circuit
A (malfunction in
Q306~309, 321,
OK 1C301 and 302)
(X74) investigate
waveforms at
respective points
(See Fig. 18)
v
Check X-Y voltages |
of 1C303, No. 3 pin NG
(4V) (X74)

1C303 defective
(X74)

Malfunction in
Q311,314~318
circuits (X74)

Note 1:

Add sine wave of 2 kHz to CH1 or CH2
vertical input terminal.

Fig.18 Waveform in SWEEP Circuit
(Input Signal 2 kHz, Sine Wave)
(SWEEP TIME 0.1 mS/DIV)
(X74-1060-00)

No. 11 pin of IC305

No. 8 pin of {C303

S ONNC

0

No. 11 pin of 1C303

3V

No. 2 pin R’ of IC301

3V

No. 13 pin S’ of I1C301

KaY

No. 8 pin “‘Q" of IC301

3V}

Collector of Q309

0
X65 80V r
Q136 emitter
{blanking)
40
L]

17



TROUBLESHOOTING

(CS-1562A only)

4

CH1: Malfunction in Q101

e e ~106, Q401~402,
o ither or . eck circuit perform- o i |

NG 1 in trouble =$1 ance of CH1 (or CH2) #ING g CH2::/'l‘adlfucr‘|::(t)i‘:)r(1)i(r16(52)121

~126, Q403~Q404

and 1102 (X65)

@Check V-AMP
operation

A 4

1C103, D103, 104
® and 1C104 defective
[ . (X65)
»] Both CH1and CH2 . Malfunct‘igr\ iraggg
> i P put amplifier
in trouble R 30 X es)
5
- Check CHOP opera- .
@ngk dual o tion (with SWEEP N _la 1C304 defectl‘ve(x74)
operation NG TIME/DIV knob set B NG | b. 1C104 defective (X65)
t0 0.5 ~ 1mS). c. L306, 307 broken(X74)
{See Fig. 19)

Check ALTER opera-

tion (with SWEEP NG Poor contact in
TIME/DIV knob set S$302c¢ (X74)

t0 0.5mS ~ 1uS)

&

Note:
Add sine wave of 2 kHz to CH1 or CH2 vertical input terminal when
checking items No. 4 ~ 9 (except No. 8).

(SWEEP TIME/DIV 1mS)

5V

CHOP in
operation

ov

0.5mS

(SWEEP TIME/DIV 0.1mS)

ALTER in
operation

0.5mS

Fig. 19 C, P Waveforms at No. 8 Pin of J310



TROUBLESHOOTING

{CS-1559A only)

3 Fig. 20 Waveform in SWEEP Circuit
(Input Signal 2 kHz, Sine Wave)
© Crions e (SWEEP TIME 0.1 mS/DIV)
1
(with TRIG > - -
(withTric L yl\o (X74-1060-01)
set to PULL
AUTO)
No. 11 pin of IC305
v
@ Check H-AMP
operation
(with SWEEP P! NG
TlME/TDI\)/ set : ) . )
bt 0 0.5 | 1.5 2mS
@ (Note 1) .
h 4 No. 8 pin of 1C303
Check collector
waveform of NG N M M
Q323 (X74) _‘L_,_] svi ()
| L
Q322, 323 0
oK defective
(X74)
No. 11 pin of IC303
Malfunction in 3V
Q312, D304, 313,
314, Q314~318
(X74)
0
A 4
Check collector No. 2 pin R’ of IC301
waveform of 1 NG
(Note 2) | 0309 (X74) 3y
(Refer to Fig. 20)
h 4 —
Sweep circuit 0
(malfunction in
Q306~309, 321,
!C301_, 302)(X74) No. 13 pin S’ of IC301
investigate wave-
form (See Fig. 5)
3V
Check X-Y volt-
age of 1C303, o 0
No. 3 pin (4V) 1 NG
(X74) -
No. 8 pin Q" of IC301
v 3VH
1C303 defective
(X74)
0
Malfunction in Collector of Q309
D308, Q311
(X74)
Notes:

1. Add sine wave of 1 kHz, 2V to HOR, INPUT

terminal.

2. Add sine wave of 2 kHz to vertical input terminal.

0
X65
G s |
40
0



TROUBLESHOOTING

(CS-1559A only)

Note: Add sine wave of 2 kHz to vertical input terminal
when checking items No. 4~8 {except No. 7).

4
Check wave- Check wave- Check wave- i
@ Check V-AmpP NG form between NG form between NG fl form between Lol N 3232?0:‘?& NG S 104 defective]
operation Q111, 112€-E Q143, 1448-8 Q1285, 126C-C Q121 (X68) (X65)
{X65) {X65) (X65)
® Q113"“12-0 Q143, 144, 109~ Q403, 404 Q121~126
defective 112 defective defective defective
(X65) (X65) (X73-1190-01) (X65)
5
Check waveform at
® Check sync Check EXT N No. 11'and No & " 1C305
syne ¢ pins of 1C305 (X74)] 4 defective (X74)
Refer to Fig. 20.
v
Check waveform at
® OK No. 9 and No. 10 > » Q303
pins of 1C303 (X74) PING p===b| [ SFective (X74)
A 4
Check waveform at
k INT sync > »| 1C303
Check INT & 3‘%;%??83“6% " B NG v defective (X74)
Refer to Fig. 20.
Q304, 305,
306 defective
(X74)
v
Check TRIG
waveform (P109 NG Q127, 128
terminal (5))(X65) defective (X65)
Check waveform at | Q107 308, 127,
collector of Q313 NG » (1)%25";6 ective

20

a. C333 defective
(X74)

b. Poor contact in
S303b (X74)




6 (CS-1562A only)

operation

® Check sync

TROUBLESHOOTING

1 NG

6 (CS-1559A only)

Check sync
® SLOPE

=1 Check EXT sync

Check waveform at

!

Check INT sync
(with MODE

P No. 11 and No. 8
pinsof IC305(X74)

1C305 defective

A 4

(X74)

(See Fig. 18)

OK

v

Check waveform at
No.9 and No. 10
pins of IC303 (X74)

NG

v

&

y

Check waveform at
No. 8 and No. 11 pin

v

Q303 defective
(X74)

of 1C303 (X74)

®

4

Q304, 305, and
306 defective
(X74)

switch set to CH1
or CH2)

5

GD

v

Q127 and

€D

v

Check waveform
at collector of Q

v

NG

A 4

IC303 defective
(X74)

(See Fig. 18)

313 (X74)

change over

Q107 and "
128 defec- 108 defec- a. ?)?gz)defectwe
She txeo) tive (X65) b. Poor contactin
S303b (X74)
$ S304b
e 1 defective (X74)

v

Q107, 108, 127
and 128 defec-
tive (X65)

21




7

@ Check sync

TROUBLESHOOTING

{Common to CS-1562A and CS-1559A)

Maifunction in

SLOPE change S NG $1 S304b circuit

over (X74)

1
8
J—'—|G Both TV-V,
®Check TV v ’_J Pl TV-H
defective
sync

®

9

@ Check blank-
ing

Malfunction in Q

- Either TV-V or

TV-H defective

=4 320 and 319
circuit (X74)

Add image signal from TV set to vertical input terminal.

TV-V.0K

a. Q319 defective
(short) (X74)

b. R363 broken
(X74)

10

Check wave-
©@ form of cali-
brating volt-

NG

NG

®1 at No. 6 pin of
1C304 (X74)

Check waveform

TV H.OK

Q319 defective
(open) (X74)

Check waveform

(X65)

atemitter of Q136

A 4

NG

A 4

1C304 defective
(X74)

(See Fig. 18)

R248 broken
(X65)

Malfunction in

age

Repair completed

22

A

Q301, 302,and
D301 (X74)

A

a. Q131 and 137
defective (X65)

b. Q136 defective
{X65)




CHASSIS (CS-1562A)

PARTS LIST

Ref. No. Parts No. Description Ref. No. Parts No. Description
— A01-0827-12 Case Q1 Transistor 2SA733 (Q,R)
— A10-1402-42 Chassis Q2 Transistor 25C945 (P)
- | A21-0843-22 Decorative panel
— A20-2733-22 Die casting panel —_ LO01-9006-25 Power transformer
- A23-1601-22 Rear panel - L40-3391-41 Ferri-inductor ~ 3.3pH
— A40-0701-23 Bottom plate
R1,2 RD14BB2E331J | Carbon resistor 3300 +5% 1/4W
- B07-0707-03 Bezel frame
— B19-0704-04 Filter VR1 R05-8001-05 Variable resistor 3MQ
- B20-0903-14 Graticule VR2 RO1-1011-05 Variable resistor 1kQ B
- B30-0110-05 Lamp ass'y VR3 R01-2012-05 Variable resistor {(with S2 switch)
- B40-0765-14 Name plate (Serial No.) VR4 R19-9501-05 Variable resistor (For trace rotation)
- B41-0701-14 Name platé (Power source) 10k2 B
- B50-2867-00 Instruction manual
- B40-2740-03 Name plate (Model) - CRT C529P31B or 130BEB31
- E01-1403-05 CRT socket S1 S$59-2501-15 Power switch
- E03-0201-05 Power connector
- E04-0251-05 BNC receptacie — L39-0505-05 Rotator coil
— E21-0654-04 CAL terminal
- E13-0104-05 Phono jack - NO8-0606-05 Hex socket head screw
— E14-0101-05 Phono plug
- E18-0106-05 Banana jack — H25-0029-04 Polyethylene bag
- E18-0107-05 Banana jack (Black) — H20-1701-24 Protection cover
- E22-0481-05 Grounding lug — HO01-2855-04 Packing case
- E23-0501-14 Grounding plate — H12-0522-04 Cushion plate
- E30-0551-35 Lead wire with connector (1P) — H10-2807-02 Pad (foamed styrene)
- E30-0554-15 Lead wire with connector (3P)
— E30-0555-15 Lead wire with connector (4P) — X65-1140-22 Vertical power unit
— E31-0502-05 Lead wire with connector (3P) — X73-1190-00 Variable amplifier unit
— E31-0507-15 Lead wire with connector (4P) — X74-1060-00 Sweep circuit unit
— E31-0532-05 Lead wire with connector (1P) (For GND) — X77-1020-00 Voltage selector unit
— E31-0627-15 Lead wire with connector (1P) (For CAL)
- E30-1818-05 Power cord (JIS)
_ FO5-3011-05 Fuse 0.3A MAIN CHASSIS (CS-1559A)
B ig?gg;: :gi g":: (?oZeAr Ref. No. Parts No. Description
- FO7-0908-14 Handle cover R1,2 RD14BB2E331J | Carbon resistor 330Q +5% 1/4W
— F10-1525-24 Shield cover (For bezel)
- F10-1501-24 Shield plate VR1 R0O5-8001-05 Variable resistor 3MQ
- F11-0230-13 Shield case VR2,51 R03-1021-05 Variable resistor w/switch 1kQ B
— F11-0902-13 Shield cover (For CRT) VR3 R08-2501-05 Variable resistor w/switch 5kQ Bx 2
- F15-0186-04 Felt VR4 RO1-3027-05 Variable resistor (For trace rotation)
- F15-0138-04 Felt 10kQ B
- G02-0603-14 Spring (For handle) Q1 Transistor 2SA733 (Q,R)
= G13-0090-04 Mounting rubber (For CRT) Q2 Transistor 25C945 (P)
- J02-0501-05 Rubber leg L1,2 L40-3391-14 Ferri-inductor ~ 3.3uH
= J10-0053-13 Bezel ass'y — L39-0505-05 Rotator coil
s J10-0052-12 Bezel :
= J13-0033-15 Fuse holder T L01-9006-25 Power transformer
- J61-0039-05 Clip (For wire)
- J19-0457-14 CRT band (1) — NO08-0606-05 Hex socket head screw
- J19-0458-14 CRT band (2)
- J21-2801-03 Bracket (For power transformer) - CRT 130BEB31 or C529P318B
= J21-2802-04 Bracket {For P.C. Board)
“ J21-2875-15 Mounting hardware (For handie) b A01-0822-12 Case
= J21-2876-05 Mounting hardware (For handle) - A10-1402-42 Chassis
— J61-0049-05 Cable band — A20-2733-25 Panel
= J61-0501-05 Support (For P.C. Board) - A21-0844-22 Decorative panel
- J41-0003-05 Bushing (For power cord) — A23-1601-22 Rear panel
- A40-0701-23 Bottom plate
= K21-0818-03 Knob
= K21-0820-04 Knob - B19-0704-04 Filter
- K21-0822-14 Knob — B20-0903-14 Graticule
- K27-0501-04 Lever knob (Black) - B30-0110-05 Lamp ass'y
— K27-0502-04 Lever knob {Grey) — B40-2765-04 Name plate
= K21-0825-04 Knob — B40-2741-03 Model name plate
= KO1-0507-05 Handle — B41-0701-14 Name plate {Power source)
— B50-2868-00 Instruction manual

23



PARTS LIST

VERTICAL POWER UNIT (X65-1140-22)

Ref. No. Parts No. Description Ref. No. l Parts No. Description
- EO01-1403-05 CRT socket RESISTOR
j}‘ Egi:g;g::g: g;"c"e,;:c°e"p':zf§' R101 RD14BB2E470J | Carbon 470 £5% 1/4W
1o £13.0104.05 | Phono ek R102 RN14BK2HI003F | Metal film 900k2  £1% 1/2wW
s E21.06684.00 | CAL tominal R103 RN14BK2HI903F | Metal film 990kQ 1% 1/2W
- £14.0101.05 | Phone piug R104 RN14BH2HI993F | Metal film 999k £1% 1/2wW
6.9 E18.0106.05 | Banans jack R105 RN14BK2E1113F | Metal film Tk £1%  1/4W
e £18.0107.05 | Banana jack (Black) R106 RN14BK2E1012F | Metal film 1010 +1%  1/4W
- £210481.08 | Grounding lug R107 RN14BK2E1001F | Metal film 10 £1% 1/4W
- £23.0501.14 | Grounding piute R108 RN14BK2H1004F | Metal film Mg £1% 1/2W
- £30.0551 85 | Lead wirc srP connector R109 RD14BY2E104J | Carbon 100k2  +5% 1/4W
B ES0055415 | Load wire wi3F oommactr R110~115 |RD14CB2E101J | Carbon 1000 £5% 1/4W
- E30.0556.15 | Lood wite widP somasrey R116 RD14CB2E102J | Carbon 1Q £5% 1/4W
- E31.0602:05 | Load wire wi3P connatinr R117,118 | RD14CB2E153J | Carbon 15kQ £5% 1/4W
- EZ1.0507-18 | Load wire widh comsetar R119,120 | RN14BK2EB201F | Metal fiim 8.2k2  £1% 1/4W
- E31.0632.05 | Loud wire /1P commetiy R121,122 | RN14BK2E4301F | Metal film 43k £1% 1/4W
R123,124 |R92-0704-15 | Metal film 5600 £1% 1/4W
R125 RN14BK2E7410F | Metal film 7410 £1% 1/4W
- 582:38“:82 ,F:::z 8:32 R126 RN14BK2E3920F | Metal film 3920 £1% 1/4W
- F07.0901.08 | Coner R127 RN14BK2E1150F | Metal film 1150 £1% 1/4W
B FO7:080814 | Handle cover R128 RD14BB2E4R7J | Carbon 4.79 £5% 1/4W
- F10.1501.24 | Shiold plote R129 RD14BB2E100J | Carbon 100 £5% 1/4W
- F11.023013 | Shicig bans R130,131 |R92-0745-05 | Metal film 30 £1% 1/4W
- F11.0902:01 | Shickd cower (For CRT) R132 RD14CB2E470J | Carbon 470 £5% 1/4W
- F15018604 | Falf 30w 107 R133 RD14BB2E470J | Carbon 470 £5% 1/4W
- F15.0701.04 | Foit (4205 20%12) #R134 RD14BB2E220J | Carbon 220 +£5% 1/4W
#R135 RD14BB2E102J | Carbon 1KQ £5% 1/4W
4 R136 RD14BB2E103J | Carbon 10k2 £5% 1/4W
- g?g:gggg:&: ;‘;’L’;ﬁi:]';":u':;';‘:'z’RT o R137~139 |RD14BB2E472J |Carbon 4.7k2  £5% 1/4W
- G53.0801-04 | Bovel s, R140,141 |RD14BB2E392J | Carbon 3.9kQ  £5% 1/4W
- 653.0015.14 | Amorne bush #R142 RD14BB2E222J | Carbon 2.2k £5% 1/4W
R143~148 |RD14BB2E470J |Carbon 479 £5% 1/4W
R149 RD14BB2E331J | Carbon 3300 £5% 1/4W
- ::gjgg;:gi :g,’(i?ga:;desmene R150,151 | RD14BB2E470J | Carbon 479 £5% 1/4W
- H12.0522.04 | Coshions piote R152 RN14BK2HI003F | Metal film 900k2 1% 1/2W
- H20.1701.24 | Prosoctom R153 RN14BK2H9903F | Metal film 990k2  £1% 1/2W
- H25.0029.04 | Polyethylons bag R154 RN14BK2H9993F | Metal film 999kQ 1% 1/2W
R155 RN14BK2E1113F | Metal film ke £1%  1/4W
R156 RN14BK2E1012F | Metal film 100kQ £1%  1/4W
- j?g:gggl:?g g:f;e;;:‘fmbw R157 RN14BK2E1001F | Metal film 1kQ 1% 1/4W
- 10008212 | Benci R158 RN14BK2H1004F | Metal film M £1% 1/2W
- 13008545 | Fecholder R159 RD14BB2E104J | Carbon 100k2  £5% 1/4W
- 1190389:00 | Wire oo R160~165 |RD14CB2E101J |Carbon 1000 £5% 1/4W
- Jio04b%1a | CRT Band (1) R166 RD14CB2E102J | Carbon 10 £5% 1/4W
- 119.0458.94 | ORT Longiias R167,168 |RD14CB2ET63J | Carbon 15kQ +£5% 1/4W
- 121-2801.03 | Bracker (For power transformer] R169,170 | RN14BK2EB201F | Metal film 8.2k2  £1% 1/4W
- 121890504 | Brocket (For B0, Basat R171,172 | RN14BK2E4301F | Metal film 430 1% 1/4W
o 121280505 | Gip meouinting harduare R173,174 |R920704-05 |Metal film 5600 £1% 1/4W
- 1219876065 | Supnort (EOrB.C Bace R175 RN14BK2E7410F | Metal film 7410 £1% 1/4W
I 130060104 | Sponer iviisia) R176 RN14BK2E3920F | Metal film 3920 £1% 1/4W
0 arcEe o8 | R177 RN14BK2E1150F | Metal film 1150 £1% 1/4W
o 161060106 | Bungort x A R178 RD14BB2E4R7J | Carbon 4.70 £5% 1/4W
i JE1-00AG.05" | Conta baind o5 R179 RD14BB2E100J | Carbon 100 £5% 1/4W
R180,181 [R92-0745-05 |Metal film 3kQ £1%  1/4W
4 R182 RD14BB2E470J | Carbon 479 £5% 1/4W
B Eg::gg?g:gg E;'g’baisez"‘b'y R183 RD14CB2E470J | Carbon 470 £5% 1/4W
D 210820008 LRech x.2 R184 RD14BB2E220J | Carbon 220 £5% 1/4W
B K2T0852 | Rk x5 R185 RD14BB2E102J | Carbon 1KQ £5% 1/4W
5 KOT-ORDTI0R | Lovar krat 2 R186 RD14BB2E103J | Carbon 10kQ £5% 1/4W
B K27:0805:08 . | Lover fnck » 3 R187~189 |RD14BB2E472J |Carbon 4.7kQ 5% 1/4W
R190,191 |RD14BB2E392J |Carbon 3.9k2 5% 1/4W
. R192 RD14BB2E222J |Carbon 2.2k0 £5% 1/4W
W01-0058:04. 1 Cord winder R193~198 |RD14BB2E470J |Carbon 470 +£5%  1/4W
. , R199 RD14BB2E181J |Carbon 1800 £5% 1/4W
B ;((‘732: 1:8:8? \\;::;ﬁ;‘i\on\;:rumt R200 RD14BB2E101J |Carbon 1000 +£5% 1/4W
- X74-1080.01 . | Swesp oirouit unft R201 RD14BB2E331J | Carbon 3300 £5% 1/4W
- X77-1020.00 | Voltage selector unit R202,203 |RD14BB2E102J |Carbon 1kQ £5% 1/4W
R204,205 |RD14BB2E222J |Carbon 2.2k 5% 1/4W
R206~208 |RD14BB2E470J |Carbon 479 £5% 1/4W
EA0: 181800 |5 cerd R209 RD14BB2E471J |Carbon 4700 £5% 1/4W
R210 RD14BB2E474J |Carbon 470k2 £5% 1/4W
5 Y87 118001 | Probe PC-23) R211 RD14BB2E223J |Carbon 22k0 £5%  1/4W




PARTS LIST

Ref. No. Parts No. Description Ref. No. Parts No. Description
R212,213 | RD14BB2E472J | Carbon 4.7k £5% 1/4W |lc118 CC45CH1H180J |Ceramic 18pF £5%
R214,215 | RD14BB2E473J | Carbon 47kQ +5% 1/4W |{c119 CK45F1H103Z  |Ceramic 0.014F  +80%,-20%
R216,217 | RD14BB2E331J | Carbon 3300 +5% 1/4W |{c121 C90-0021-05  |Metal film 0.14F £5%
R218,219 | RD14BB2E101J | Carbon 1000 +5% 1/4W ||ci122 CM93BD2A470J |Mica 47pF +5%
R220,221 | RD14BB2E124J | Carbon 120kQ +5% 1/4W ||c123 CM93BD2A471J |Mica 470pF £5%
R222 RD14BY2H683J | Carbon 68kQ +5% 1/2W |{c124 CQ93M1H332K |Mylar 3300pF +10%
R223,224 | RD14BB2E101J | Carbon 1000 +5% 1/4W ||c12s C91-0504-05  |Polyester 0.00474F
R225 RD14BB2E331J | Carbon 3300 +5% 1/4W ||c126 CK45F1H103Z |Ceramic 0.014F  +100%,— 0%
R226,227 | RD14BB2E101J | Carbon 1000 +5% 1/4W ||c127 CC45CH1H100D |Ceramic 10pF £0.5pF
R228,229 | RD14BB2E103J | Carbon 10kQ £5% 1/4W ||c128 CC45SL1H330J |Ceramic 33pF £5%
R230 RD14BB2E224J | Carbon 220k0 +5% 1/4W ||c129 CEO4W1A101  |Electrolytic 1004F 10WV
R231 RD14BB2E104J | Carbon 100kQ +5% 1/4W ||c130 CK45F1H103Z |Ceramic 0.014F  +80%,-20%
R232~235 |R92-0146-05 |Carbon &  2.2MQ +5% 1W C131 CC45SL1H220J |Ceramic 22pF +5%
R236 RD14BB2E101J | Carbon 1000 £5% 1/4W ||C132,133 |CEO4AW1A101 |Electrolytic 100uF 10WV
R237 RCO5GF2H105J | Carbon 1MQ +5% 1/2W ||C134,135 |CC45CH2HO10C |Ceramic 1pF +0.25pF
R238 RCO5GF2H473J | Carbon 47kQ +5% 12w ||ci136 CK45D2H103M |Ceramic 0.014F  +20%
R239,240 | RCO5GF2H226K | Carbon 22MQ +10%1/2W ||C137,138 |CK45D2H332M |Ceramic "3300pF +£20%
R241 RD14BB2E473J | Carbon 47kQ +5% 1/4W |[C139,140 |CK45D2H103M |Ceramic 0.014F  +20%
R242 RD14BB2E471J | Carbon 4700 +5% 1/4W || c141 CK45E3D102P |Ceramic 1000pF  +100%,—0%
R243 RD14BB2E472J | Carbon 4.7kQ +5% 1/4W |[C142~145 |CK45E3D103P |Ceramic 0.014F  +100%,—0%
R244 RD14BB2E104J | Carbon 100kQ +5% 1/4W ||c146 CQ93M1H224K |Mylar _0.224F __ +10%
R245 RD14BB2E470J | Carbon 479 +£5% 1/4W ||c147 CK45F1H103Z |Ceramic 0.014F  +100%,—0%
R246 RD14BB2E102J | Carbon ) +5% 1/4W ||c14s8 CEO4W1H471  |Electrolytic 4704F 50WV
R247 RD14BB2E224J | Carbon 220kQ +5% 1/4W ||c149 CQ93M1H223K |Mylar 0.022uF  +10%
R248 RD14BB2E333J | Carbon 33kQ +5% 1/4W ||c150 CK45D2H103M |Ceramic 0.01uF  +20%
R249 RD14BB2E223J | Carbon 22kQ +5% 1/4W ||C151,162 |C90-0298-05 |Semiconductor ceramic
R250,251 |RD14BB2E101J | Carbon 1009 +5% 1/4W 0.14F +80%,—20%
R252,253 |RD14BB2E102J | Carbon 1kQ +5% 1/4W ||c153 C90-0231-05  |Polyester 0.014F
R254 RD14BB2E154J | Carbon 150kQ £5% 1/4W ||C154,155 |CC45CH1HO50D |Ceramic 5pF +0.5pF
R255 RD14BB2E683J | Carbon 68kQ +5% 1/4W ||c156 CEO4W2EO10  |Electrolytic 1uF 250WV
R256 RD14BB2E103J | Carbon 10kQ +5% 1/4W ||c157 CEO4W1E330  |Electrolytic 33,uF 25WV
R257 RD14BB2E472J | Carbon 4.7kQ +5% 1/4W | [C158,169 |CEO4W1A101 |Electrolytic 1004F 10Wv
R259 RD14BB2E682J | Carbon 6.8kQ +5% 1/4W ||c160 CEO4W1C470  |Electrolytic 47uF 16WV
R260 RD14BB2E2R2J | Carbon 2.20 £5% 1/4W ||c161 CK45D2H103M |Ceramic 0.014F  +20%
R261 RN14BK2E4301F | Metal film 4.3kQ +1% 1/4W ||c162 CEO4W1E102  |Electrolytic 1000uF  25WV
R262 RN14BK2E8210F | Metal film 8.2kQ +1% 1/4W ||c163 CEO4W1E330  |Electrolytic 33uF 25WV
R263 RD14BB2E332J | Carbon 3.3kQ £5% 1/4W ||c164 CEO2W2E470  |Electrolytic 47uF 250WV
R264 RD14BB2E2R2J | Carbon 2.20 +5% 1/4W | |C165 CEO4W1E102  |Electrolytic 10004F  25WV
R265 RD14BB2E101J | Carbon 100Q +5% 1/4W C166 C90-0298-05 Semiconductor ceramic
R266 RD14BB2E332J | Carbon 3.3kQ £5% 1/4W 0.14F +80%,—20%
R267 RD14BB2E2R2J | Carbon 2.20 £5% 1/4W | |C167~169 |CCA5SL1H221J |Ceramic 220pF £5%
R268 RD14BB2E472J | Carbon 4.7kQ +5% 1/4W |[C170,171 | CC45CH2HO50D |Ceramic 5pF +0.5pF
R269 RD14BB2E123J | Carbon 12kQ £5% 1/4W [[C172,173 |CC45SL1H101J |Ceramic 100pF +5%
R270 RN14BK2E3003F | Metal film 300k +1% 1/4W |[C174~176 |CC45CH2HO10C |Ceramic 1pF +0.25pF
R271 RD14BB2E221J | Carbon 2200 +5% 1/4W
R272,273 |RD14BB2E220J |Carbon 229 +5% 1/4W SEMICONDUGTOR
R274 RD14BB2E102J | Carbon 1kQ +5% 1/4w ||Q101 FET 25K185-2-1 (M) or (N)
R275 RD14BB2E104J |Carbon 100kQ +5% 1/4w |[Q102 Transistor 2SK30A-0
R276,277 |RD14BB2E470J | Carbon 479 £5% 1/4w |[Q103,104 Transistor 2SC945-P
R278 RN14BK2E1332F | Metal film 13.3k2  +1% 1/4w ||Q105,106 Transistor 25C535-C
R279,280 |RD14BB2E221J |Carbon 2200 +5% 1/4w ||Q107,108 Transistor 2SA733-Q
R281 RD14BB2E223J | Carbon 22kQ +5% 1/4w | |Q109~112 Transistor 25C945-P
R92-0160-05 | Jumper resistor Q113,114 Transistor 2SC635-C
Q115,116 Transistor 25C1628-Y
CAPACITOR Q117,118 Transistor 2SA818-Y
C101 €90-0021-05 | Metal film 0.14F +5% Q119,120 Transistor 2SC945-P
C102 CM93BD2A470J| Mica 47pF +5% Q121 FET 25K 185-2-1 (M) or (N)
c103 CM93BD2A471J| Mica 470pF +5% Q122 Transistor 2SK30A-0
c104 CQ93M1H332K |Mylar 3300pF +10% Q123,124 Transistor 25C945-P
c105 C91-0504-05 | Polyester 0.00474F Q125,126 Transistor 2SC535-C
C106 CK45F1H103Z | Ceramic 0.01uF +80%,—-20%]| | 127~129 Transistor 2S5A733-Q
c107 CC45CH1H100D | Ceramic 10pF +0.5pF Q130 Transistor 25C945-P
c108 CC45SL1H330J | Ceramic 33pF +5% Q131 Transistor 2SC535-C
C109 CEO4W1A101 Electrolytic 100uF 10WV Q132,133 Transistor 2SC945-P
c110 CK45F1H1032 | Ceramic 0.014F  +80%,—20%]| | Q134~137 Transistor 25C983-Y
C111 CC45SL1H220J | Ceramic 22pF +5% Q138 Transistor 2SC1213A (C)
C112 CE04W1C470  |Electrolytic 47uF - 16WV Q139 Transistor 25C1419C
c113 CK45F1H103Z | Ceramic 0.01uF +80%,—-20%| | Q140 Transistor 2SA755-C
Ci14 CEO4W1E330 Electrolytic 33uF 25wV Q141 Transistor 2SB536 (2) M
Cc11s CK45F1H103Z | Ceramic 0.014F  +80%,-20%]| | Q142 Transistor 2SD401A (X))
C116 CC45CH1H100D | Ceramic 10pF +£0.5pF 351%35’1:4‘ Transistor 2SC945 (P)
c117 C90-0298-05 | Semiconductor ceramic 0.14F, +80%,~20% | [Qrag " "' Transistor 2SC535-C
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VARIABLE AMP UNIT (X73-1190-22)

Ref. No. Parts No. Description Ref. No. l Parts No. Description
101,102 IC AN9O4 RESISTOR
:ggi :g igg%gﬁ; R401 PD14BB2E201J | Carbon 2000 £5% 1/4W
o105 IC RGS4EEET R402 PD14BB2E681J | Carbon 6800 £5% 1/4W
R404 RN14BK2E1820F | Metal film 1829 £1% 1/4W
! R405 PD14BB2E100J | Carbon 100 £5% 1/4W
&1;1;_1;&) Diode 151555 R406 RN14BK2E1820F | Metal film 1820 £1% 1/4W
167 Diode WZ100 R407-409 |PD14CB2E470J |Carbon 479 £5% 1/4W
5108 Diods. Y16UA R410,411 |PD14BB2E682J |Carbon 6.8kQ £5% 1/4W
5108~ 111 Diode WOBG R412 PD14BB2E621J | Carbon 6200 £5% 1/4W
Siin Diode 15663 R421 PD14BB2E201J |Carbon 2000 £5% 1/4W
biia Sinds. WHOB0 R422 PD14BB2E681J | Carbon 6800 £5% 1/4W
114,115 Diode 151566 R424 RN14BK2E1820F | Metal film 1820 £1% 1/4W
BiiB Biode W2100 R425 PD14BY2E100J | Carbon 100 £5% 1/4W
5117 Dicde - W2080 R426 RN14BK2E1820F | Metal film 1820 £1% 1/4W
D118,118 bide S10B60 R427-429 |PD14CB2E470J |Carbon 470 £5% 1/4W
D120.121 Diode 1817656 R430,431 |PD14BY2E682J |Carbon 6.8kQ £5% 1/4W
R432 PD14BB2E621J | Carbon 4700 £5% 1/4W
POTENTIOMETER
CAPACITOR
VR101 R12-1023-05 Semi-fixed resistor 150Q -
VR102 RO1-0506-15 | Variable resistor 5000 (B) C401 CC45CHIHT00D| Ceramic 10pF *0.5pF
VR103 R12-0051-05 | Semi-fixed resistor 1500 €402 CEO4W1A470 |Electrolytic  47uF oWy
VR104 R12-1002-05 Semi-fixed resistor 1k C403,404 C90-0298-05 Semiconductor ceramic
VR105 R12-3004-05 | Semi-fixed resistor 47k0 , 0.14F +80%,-20%
VR106 R12-6005-05 | Semi-fixed resistor 330k €405 CEQ4W1A470 |Electrolytic  47uF 1owv
VR107,108 |R12-3004-05 |Semi-fixed resistor 47k0 ca21 CC45CH1H100D| Ceramic 10pF +0.5pF
VR109 R12-1026-05 | Semi-fixed resistor 3.3k0 Ca22 CEO4W1A470 | Electrolytic  47uF- Towv
VR110 R12-0003-05 Semi-fixed resistor 4709 C423,424 C90-0298-05 Semiconductor ceramic R
VR111 R12-1023-05  |Semi-fixed resistor 1500 ) 0.1uF +80%,—-20%
VR112 R01-0502-05 | Variable resistor 5000 (B) €425 CEO4W1A470 |Electrolytic ~ 47uF 1owy
VR113 R12-0051-05 |Semi-fixed resistor 1500 SEMICONDUCTOR
VR114,115 |R03-2502-05 Variable resistor 5kQ (A) Q401-404 Transistor 2SC535-C
s101 $32-4007-05 | Lever switch POTENTIOMETER
5102 529-2502-25 | Rotary switch VR401 R12-:0049-05 | Semi-fixed resistor 1000
=108 532-4007-05 | Lever switch VR402 R12-0056-05 | Semi-fixed resistor 1000
S104 $29-2502-25 Rotary switch
5105 $32-4007-05 | Lever switch MISCELLANEOUS
— E23-0046-04 Terminal
T101 L19-0019-05 Conveu:ter .transformer _ E23-0047-04 Terminal
TC101~106 |C05-0065-05 Ceram!c tr!mmer 6pF _ £31.0518-05 Lead wire w/10P connector
TC107~113 |C05-0066-05 Ceramic trimmer 10pF _ £31-0519-05 Lead wire w/11P connector
MISCELLANEOUS
L101,102 |L40-4704-03 |Ferri-inductor 47uH - 425-2802-03 | Prnted circuit-board
L103,104 L40-6801-03 Ferri-inductor 68uH
L107 L40-4711-03  |Ferri-inductor 4704F
L108 L40-4791-02 Ferri-inductor 4.7uH SWEEP CIRCUIT UNIT (X74-1060-00)
P102 E40-0303-05 |Connector 3P Ref.No. | Parts No. Desoription
P103 £40-0403-05 | Connector 4P RESISTOR
g:gg EZg:g:gg: gg gg::zz:z: g§ R301 RD14BB2E102J | Carbon 1KQ +5% 1/4W
5166 bl puclispigl R302,303 |RD14BB2E103J |Carbon 10kQ £5% 1/4W
110 46073608  {Oona s 3P R304 RD14BB2E104J | Carbon 100k +£5% 1/4W
o oL 101505 | Connotor 10P R305 RD14BB2E101J | Carbon 1000 £5% 1/4W
i4d 40111306 | Connotar 118 R306 RD14BB2E682J | Carbon 6.8k0 £5% 1/4W
R307 RD14BB2E471J |Carbon 4700 £5% 1/4W
Nib.102 Nesin lae NE-2 R308 RD14BB2E682J |Carbon 6.8kQ £5% 1/4W
R309,310 |RD14BB2E152J |Carbon 1.5kQ £5% 1/4W
_ En30047:04 - | Toritia R311,312 |RD14BB2E223J |Carbon 22kQ £5% 1/4W
- £23-0802:14. . | Grounding pléte R313-3156 |RD14BB2E104J |Carbon 100k 5% 1/4W
R316 RD14BB2E822J |Carbon 8.2kQ £5% - 1/4W
_ FO1-0250.04 . LHaan sink R317 RD14BB2E821J |Carbon 8200 £5% 1/4W
B ol 09AT s Vet vk R318 RD14BB2E102J |Carbon 1%Q £5% 1/4W
B £11:0147.94 - | Shiald e R319,320 |RD14BB2E332J |Carbon 3.3k £5% 1/4W
R321 RD14BB2E162J |Carbon 1.5kQ £5% 1/4W
_ 112004105 | Fuse dip R322 RD14BB2E103J |Carbon 10k £5% 1/4W
B 196280369 | Prired circuit boaid R323 RD14BB2E683J |Carbon 68kQ £5% 1/4W
R324 R92-0709-05 Metal graze 3MQ +1% 1/4W
R325 RN14BK2E1003F | Metal film 100k £1% 1/4W
R326 RN14BK2E1003F | Metal film 300k2  £1% 1/4W
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Ref. No. Parts No. Description Ref. No. Parts No. Description
R327 RN14BK2H5003F | Metal film 500kQ +1% 1/2W | |C318,319 |CEO4W1A221 |Electrolytic 2204F 10WV
R328 RN14BK2H1004F | Metal film 1MQ +1% 1/2W | |C320,321 |CK45F1H103Z |Ceramic 0.014F +80%,—20%
R329 RD14BB2E101J |Carbon 1000 +5% 1/4wW | |c322 CE04W1C221 | Electrolytic 220uF 16WV
R330 RD14BB2E682J |Carbon 6.8kQ +5% 1/4wW | |c323 CK45D2H103M | Ceramic 0.014F  +£20%
R331 RD14BB2E103J |Carbon 10kQ +5% 1/4wW | |C324 CQ93M1H152K |Mylar 1500pF +10%
R332,333 |RD14BB2E152J |Carbon 1.5kQ +5% 1/4W | |c325 CK45BL1H471K | Ceramic 470pF +10%
R334,335 |RD14BB2E101J |Carbon 1009 +5% 1/4W | |C326~328 |CK45E1H103P |Ceramic 0.014F  +100%,—0%
R336 RD14BB2E472J |Carbon 4.7kQ +5% 1/4W | |C329 CEO4W1A101 |Electrolytic 100pF 10WV
R337,338 |RD14BB2E153J |Carbon 15kQ +5% 1/4W | |c330 CE04W1A470 |Electrolytic 47uF 10WV .
R339~344 |RD14BB2E101J |Carbon 1009 +5% 1/4W | |C331 CQ93M1H472K |Mylar 4700pF  +10%
R345,346 |RS14GB3D153G | Oxidized metal film €332,333 |CEO4W1HO10 |Electrolytic WuF 50WV
15kQ +2% 2W c334 CC45CH1HO50D | Ceramic 5pF +0.5pF
R347 RN14BK2E6800F | Metal film 6800 +1% 1/4W | |C335,336 |CK45F1H103Z |Ceramic 0.01uF  +80%,—20%
R348,349 |RD14BB2E470J |Carbon 479 £5% 1/4aw | |c337 CC45SL1H151K | Ceramic 150pF +10%
R350,351 |RD14BB2E101J |Carbon 100Q +5% 1/4W | |C338 CK45F1H103Z | Ceramic 0.014F  +80%,—20%
R353 RD14BB2E101J |Carbon 1009 +5% 1/4w | |C341 CEO4W2EO010 | Electrolytic 1uF 250WV
R354 RD14BB2E682J |Carbon 6.8kQ +5% 1/4W | |C342,343 |CK45E1H103P |Ceramic 0.01uF  +100%,—0%
R355 RD14BB2E472J {Carbon 4.7kQ +5% 1/4W C344 C90-0298-05 Semiconductor ceramic
R356 RD14BB2E103J |Carbon 10kQ +5% 1/4W 0.14F +80%,—20%
R357 RD14BB2E152J |Carbon 1.5kQ +5% 1/4W | |C345 CC45CH1H101J | Ceramic 100pF +5%
R358 RD14BB2E332J |Carbon 3.3kQ +5% 1/4W SEMICONDUCTOR
R359,360 |RD14BB2E123J |Carbon 12kQ +5% 1/4W
R361 RD14BB2E183J |Carbon 18k +5% 1/4w | | Q301~306 Transistor 25C945P
R362 RD14BB2E222J |Carbon 2.2kQ +£5% 1/4w | | Q@307 Transistor 2SA733Q
R363 RD14BB2E473J |Carbon 47kQ +5% 1/4w | | Q308 FET 2SK30A-0
R364 RD14BB2E472J |Carbon 4.7kQ +65% 1/4w | |Q309~316 Transistor 25C945P
R365 RD14BB2E223J |Carbon 22kQ +5% 1/4w | |Q317,318 Transistor 25C1507
R366 RD14BB2E472J |Carbon 4.7kQ +5% 1/4w | |Q319~321 Transistor 25C945P
R367 RD14BB2E103J |Carbon 10kQ +5% 1/4w | | Q322 FET 2SK30A (0)
R368 RD14BB2E101J |Carbon 1000 +5% 1/4W | | (CS-1559A only)
R369 RD14BB2E473J |Carbon 47kQ +5% 1/4w | | Q323 Transistor 2SA733 (Q)
R370 RD14BB2E682J |Carbon 6.8kQ +5% 1/4W | |(CS-1559A only)
R371 RD14BB2E102J |Carbon 1kQ +5% 1/4W
R372 RD14BB2E103J |Carbon 10kQ +5% 1/4w | |1C301 IC TD3472AP
R373 RD14BB2E154J |Carbon 150kQ +5% 1/4w | |IC302 IC NJM555D
R374 RD14BB2E101J |Carbon 1000 £5% 1/4w | |!C303,304 IC TD3400AP
R375 RD14BB2E223J |Carbon 22kQ +5% 1/4w | |!C305 IC AN606
R376 RD14BB2E102J |Carbon 1kQ +5% 1/4W
R377 RD14BB2E104J |Carbon 100kQ £5% 1/4w | | D301~306 Diode 1815665
R378 RS14GB3D683J-B| Oxidized metal film D307 Diode 181587
68kQ +5% 2W 0308'-311 Diode 131555
R379 RN14BK2E1003F |Metal film 100kQ £1% 1/4w | |D313.314 Diode 151555
R380,381 |RD14BY2E103J |Carbon 10kQ +5% 1/4w | |D316 Diode STV3H
R382 RD14BY2H101J |Carbon 1000 +5% 172w | |P319 Diode 151555
R383 RD1 4BY2E682;J Carbon 6.8kQ +5% 1/4W POTENTIOMETER
R384 RD14BY2E222J |Carbon 2.2kQ £5% 1/4W
R385 RD14CB2E103J |Carbon 10K +5% 14w | | VR301 R12-0003-05 |Semi-fixed resistor 4700
R386 RD14CB2E102J | Carbon B 5% 1/aw | |VR303 R12-0051-05  |Semi-fixed resistor 1500
R387 RD14BB2E101J |Carbon 1000 15% 1/4W VR304 R12-0003-05 Semi-fixed resistor 470Q
(CS-1559A only) VR305 R12-3002-05 Semi-fixed resistor 10kQ
R388 RD14CB2E103J |Carbon 10kQ 15%  1/4W VR306 R12-3005-05 Sen:\i—ﬁxed resistor 22kQ
R389 RD14BB2E182J |Carbon 1.8kQ +5% 1/aw | | VR307 RO3-2501:05 ", * | Variable resistor Skil (B)
R389 RD14BB2E472J |Carbon 4.7K0 £5% 1/4W VR308,309 {R12-1004-05 Semi-fixed resistor 4.7kQ
(CS-1559A only VR310,5305 |RO1-4024-15 Variable resistor 50kQ (B)
R390 RD14BY2E272J |Carbon 2.7kQ £5% 1/4W VR311 R12-1002-05 Semi-fixed resistor 1kQ
Oy
Rand 23;?18520%22" Sj:::r esistor 3068 5% 1AW 116302 $29-2501-05  |Rotary switch
$303 $32-2013-05  |Lever switch
CAPACITOR {2 circuit, 2 point of contact)
C301-303 |CEO4W1HO10 |Electrolytic  14F 50WV S04 337200905 - {Lever swiigh
€304,305 |CK4SF1H103Z |Ceramic 0.14F +80%,— 20% {2 circutt, 4 point of contact)
C306 C90-0320-05  |Polyester 0.47uF  +1% MISCELLANEOUS
caty £90-0421-05 . ‘{Folyester 47000k - = 1% L301~303 |L40-4701-03 |Ferriinductor  47xH
£308 CCASCHIHI90J | Cararnic 39pF £3% 1304,305 [L40-1025-03  |Ferri-inductor  1mH
€309 CK45B1H102K | Ceramic 1000pF  +10% !
c310 CS15E1VR22M |Tantalum 0.22,F  25WV
c311 CQ93M1H472K |Mylar 4700pF  +£10%
c312 CC45CH1H330J | Ceramic 33pF +5%
C313,314 |CQ93M1H152K |Mylar 1500pF  +10%
C315 CC45SL1H151K |Ceramic 150pF +10%
C316,317 C90-0298-05 Semiconductor ceramic
0.1uF +80%,—20%
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P.C. BOARD /CIRCUIT DIAGRAM
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