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WARNING
1. The following instructions are for use by qualified
personnel only. To avoid electric shock, do not
perform servicing other than contained in the
aperating instructions unless you are qualified to
do so.

g

High veltage up to 20000 volts dc is present
when the oscilloscope is operating. Line voltage
{90 to 264 VAC) Is present on the power supply
UNIT, on-off switch, and fuse holder, 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 voitage could result in fatal electric
shock.
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SPECIFICATIONS

* CRT
Modsl: 150KTM31
Type: Rectangular, with internal
graticule
Accelerating potential: ~ 20kV

Display area: 8 divx 10 div {1 div=1cm}

VERTICAL AXIS (Channel T and Channel 2 identical
specifications}

Sensitivity SmV/div to 5V/div (X1 mode)
1 mV/div to-1V/div (X5 mode}
500uV/div (Cascaded opera~
tion, CH1 to CH2)

Accuracy: +2% (10 ~ 35°C)
+4% (0 ~ 50°C)
=+ 7% (Cascaded operation,

CH1 to CH2}
Attenuatar: BmV/div to BV/divin 1-2-5

sequence, all 10 ranges with
fine adjustment. between steps.
1TMQ 1%

Approx 22pF

Input resistance:

Input capacitance:

Frequency response
oe: DC to 100 MHz {3 dB)

DC to 140 MHz (-6 dB)

{unapplied x 5 GAIN mode)

DC to 70 MHz (-3 dB}

Cascaded operation, CH1 to

CH2

AC: 5 Hz to 100 MHz (-3 dB)

5 Hz to 140 MHz (-6 dB)

{unappiied x 5 GAIN mode)

7 Hz to 70 MHz {-3 dB),

Cascaded operation,

CH1 to CH2

3.5ns

Approx 10ns as displayed

on CRT screen

Risetime:
Signal delay time:

Crosstalk: —40 dB minimum
Operating modes:
CH1 CH1, single trace
CH2 CH2, single trace
DUAL CH1 and CH2, dual trace
ADD CH1 + CH2 (added) display
QUAD CH1 ~ CH4, quad trace
ALT Dual or guad trace alternating
CHOP Dual or quad trace chopped
CHOP frequency: Approx 250 kHz, adjustable

Channel polarity: Normal or inverted, CH2 only in-
verted
A Maximum input voltage:
800 Vp-p or 400V (dc + ac
peak)
Maximum undistorted
amplitude: 8 divisions, minimum (DC to
100 MHz)

Bandwidth limiting: Vertical systém bandwidth
with the 20 MHz BW pushbut-
ton switch pushed is approxi-

mately 20 MHz

Delay time difference
CH1 to CH2: Less than 0.5ns
CH1, CH2 to CH3, CH4: Less than 1ns

VERTICAL AXIS {Channel 3 and Channel 4 common
specifications)

Sensitivity 0.1v/div, 1V/div +2%
Attenuator: 1/1,1/10

Input resistance: 1MQ 1%

input capacitance: Approx, 22 pF

Input coupling mode: DC only

Frequency response: DC'to 100 MHz (-3 dB)
DCto 140 MHz (-6 dB}
Risetime: 3.5ns
Signal delay time: Same as CH1 and CH2
Maximum allowable voltage

DC component: +0.5V or less (ac + dc}
{x5V, 1/10 attenuated)
1Vp-p{10Vp-p, 1/10
attenuated) or less
400V {dc + ac peak)

AC component:
AMaximum input voltage:

HORIZONTAL AXIS {Channel 2 input}

Modes: X-Y mode is switch selectable

(HORIZ DISPLAY})
X-Y mode: CH1: Y-axis

CH2: X-axis

Sensitivity: Same as CH2

Accuracy: Same as CH2

input resistance: Same as CH2

Input capacitance: Same as CH2

Frequency response:
bC: DC to 5 MHz (-3 dB)
DCto 7 MHz (-6 dB)

AC: 5 Hz'to 5 MHz (-3 dB)
5 Hz to 7 MHz (-6 dB}
X-Y phase difference: Less than 3° at 100 kHz
SWEEP
Modes (switchable with the HORIZ
DISPLAY switch):
A A sweep
ALT B sweep waveform is dis-
played as an intensified por-
tion of the A sweep and B
sweep alternating
B sweep waveform is dis-
played as an intensified por-
tion of the A sweep.
Delayed B sweep

A-INT-B

BDLYD



SPECIFICATIONS

DUAL Dual sweep ~ A and B sweeps,
independently
X-Y X-Y display mode

A sweep time: 20 ns/div to 0.5s/divin 23

Coupling modes: AC, LFzes, HFrey, DC
Trigger level: +90" adjustabie
Polarity: +/-

TRIGGER SENSITIVITY {A AND B}

ranges, in 1-2-5

- : T ;
vermmgr contra! pmV|dgs COURLING FREQ RANGE MINIMUM SYNC AMPLITUDE
fully adjustable sweep time INT EXT EXT 1710
between steps. DC~ 20MHz | O5dv sOmv | 05V
B sweep time: 20ns/div to 50ms/div in 20 R SVt IS v B LV B A
ranges, in 1-2-5 sequence. ac Same as for DC but with increased minimurn level for
Accuracy: +2%(10 ~ 35°C) below 20 Hz.
o =4%{0 ~ 50'C) oc 1 || increased minimum fevsl below 20 Hz and above 30 kHz.
Sweep magnification: X10 +5% (10 ~ 35°C)
£6% (0 ~ 50°C) LR, | increased minimum lsvel below 30 kHz
Linearity: 20ns/div to 0.5s/div =3% VIDED FRAMEONE | osaw | somv | osv
(5% with X10 i
. Table-1
tion}
HOLDOFF: Continuously adjustable for A

sweep from NGRM to X5
B positionable up to 4
divisions separated from A
sweep, continuously adjusta-
ble.
Continuous delay, Trigger de-
lay
0.2 to 10 times the sweep
time from 200ns to 0.5s, con-
tinuously adjustable.
Time difference measurement accuracy:
(1% of measurement+0.1%
of full scale) (10 ~ 35°C)

Trace separation:

Delay method:

Delay time:

+4% (0 ~ 50°C)
Delay jitter: 1/20000 of the full scale
sweep time,
TRIGGERING
ATRIG

A trigger modes: AUTO, NORM, SINGLE,

FIX: atthe center of the
waveform

V MODE, CH1, CH2, (EXT}
CH3 1/1 and 1/10, LINE

AC, LFrey, HFrey, DC, VIDEQ
VIDEQ-LINE syne automatical-
ly selected ar sweep times of
50 us/div to 20ns/div.
VIDEO-FRAME sync automati-
cally selected at sweep times
of 0.5s/div to 0.1ms/div.

Trigger source:

Coupling modes:

Trigger level: =+ 90° adjustable
Polarity: +/-
B TRIG

STARTS AFTER DELAY,
TRIGGERABLE AFTER DELAY
CH1, CH2, (EXT) CH4 1/1 and
1/10

B trigger modes:

Trigger source:

AUTO: Same as above specifications for above 50 Hz.

FIX: 40 Hz ~ 20 MHz 1.0 div {100 mV)
40 Hz ~ 100 MHz 1.5 div 210 mV}
Jitter: 0.5ns maximum at 100 MHz

2ns/div sweep rate {X10 MAG on)

CALIBRATING VOLTAGE AND CURRENT
1 kHz 3% Positive sguare wave
1V =£1%(10 ~ 35°C)
£2%(0 ~ 50°C)
10 mA +2% (10 ~ 35°C}
+4%{0 ~ 50°C)

INTENSITY MODULATION
Input signal: TTL level, intensity decreasing
with more positive levels
Input impedance: Approx. 10 k2
Usable frequency range: DC to 10 MHz

AMaximum input voltage: 50V (dc + ac peak)

VERTICAL AXIS OUTPUT

Sampled CH1 output

50 mVp-p/div {into 504 load)
Approx. 502

DC to 100 MHz (-3 dB)

{into 50£210ad)

Output voltage:
Output impedance:
Frequency response:

GATE OPUTPUT (A and B}

Output voltage: Approx. 1.5V positive gate
(into 50082 load)
TRACE ROTATION Electrical, adjustable

POWER SUPPLY

Line voltage: 90~264 V
Line frequency: 45400 Hz
Power consumption:  Approx. 55 W (into 100 V, 50 Hz)



SPECIFICATIONS

DIMENSIONS
Width: 284 mm {328 mm)
Height: 138 mm (150 mm)
Depth: 400 mm({471mm)
{ }dimensions include pro-
trusions from basic case out-
line dimensions.
WEIGHT 7.4 kg
ACCESSORIES

STANDARD ACCESSORIES INCLUDED

Probe {PC-29}x 2 Y87-1250-00
i 1/10

Input Impedance... ... 10M2, 18 pF of less

ion Manual B50-7519-00

H B50-7521-00
AC Power Cord.. .. See Fig. 3
Panel Cover . F07-0823-02
Prabe Holder. J21-2903-03

ENVIRONMENT
Operating temperature and
humidity for guaranteed
specifications:
Full operating range:
Storage temperature and
humidity range:

10 ~ 35°C, 85% maximum RH
0 ~ BO°C, 0% maximum RH

-20 ~ +70°C
80% maximum

Altitude:
Operating: 5000 m
Non-opérating: 12000 m
OPTIONAL ACCESSORIES

Y87-1600-00
851-1035-00
. SecFig. 3

Probe Pouch (MC-78)....
Service Manual.
AC Power Card..




SPECIFICATIONS

CRT 150KTM31 SPECIFICATIONS

Screen and shape
Dimensions
Overall length;
Face plate dimensions;
Screen shape;

Deftection and focusing
system;

Color;
Persistence;
Useful display area;

Heating
Heater voltage;
Heater current;
Weight;

380 mm Max.

149.3 3.0 mm
Rectanguiar flat face, inter-
nal graticule, metal back

Electrostatic deflection,
electrostatic focusing and
post-deflection acceleration
Green

Midium short

6.0V
75 mA
Approx. 1.1 kg
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SAFETY

SAFETY

Before connecting the instrument to a power source,
carefully read the following information, then verify that
the proper power cord is used and the proper line fuse is in-
stalled for power source. If the power cord is not applied
for specified voltage, there is always a certain amount of
danger from electric shack.

Line voltage
This instrument operates using ac-power input voltages
that 80 V to 264 V at frequencies from 45 Hz to 400 Hz.

Power cord

The ground wire of the 3-wire ac power plug places the
chassis and housing of the oscilloscope at earth ground. Do
not attempt to defeat the ground wire connection or float
the oscilloscape: to do so imay pose a great safety hazard.
‘The appropriate power cord is supplied by an option that is
specified when the instrument is ordered.

The optional power cords are shown as follows in Fig. 3.

Line fuse

The fuse holder is located on the rear panel and contains
the line fuse. Verify that the proper fuse is installed by
replacing the line fuse.

Plug configuration Powar card and plug type Factory installed ";::; "’I‘:‘: :::‘;":w :"
North American
120 valt/B0 Hz 124 250V £50.18
Rated 15 Fast bow None 30-1820-06
{12 amp max; NEC} AGC/3
Universal Europe 124,250 V
220 volt/50 Hz Fast blow None E30-1819-05
Rated 16 amp 520 mm
UK. 1.2 A, 250 V. 12A
240 volt/50-Hz Fast blow 28 -
Rated 13 amp 5x20 mm Tyee
Australisn 1.2 4,250 V
"! D 240 volt/50 Hz Fast blow None £30-1821-06
B Rated 10 amp 5% 20 mm
North American
240 volt/60 Hz e 250V
Rated 15 armp Fast bl OVé None -
{12 amp max; NEC) AGC/3A
124,250V
— y Switzerland
¢ o 240 valt/50 Hz :agég;"é None -
S Rated 10 amp el

Fig. 3 Power Input Voltage Configuration




CIRCUIT DESCRIPTION

VERTICAL ATTENUATOR

The input attenuator unit has a three stage configuration;
the attenuation factor of the first stage is 1/100, of the se-
cond stage 1/10 and of the third stage 1/2 and 1/4. in
combination, these comprise a 10 paint input attenuator i
1, 2 and 5 sequence.

The attenuator consists of fesistors and capacitors only
and does not vary the gain of amplifiers. For this reason,
step attenuator balance adjustment is not required.

In addition, since a 1/1000 attenuator is not used, the fre-
quency response is good. The attenuators in both channel
1 and channel 2 use the same configuration.

VERTICAL PRE-AMPLIFIER CIRCUIT

Since this model employs four channel operation, four pre-
amplifiers are used.

In the first stage amplifier of channel 1, single-ended tran-
sistor amplifiers {Q1 - Q5) with improved high-frequency
response are applied with the dc feedback by low offset,
low drift op-amp (IC1} to produce a low drift wide-band
amplifier.

From the second stage amplifier onward, the amplitier is of

a differential configuration. In the second stage amplifier

circuit, switching transistors Q13 and Q14 are switched to
vary gain to perform X5 gain operation.

In the third stage amplifier circuit, the vertical position con-
trol {VR} is connected. Q17 is provided as a constant cur-
rent source so that the average potential of the output of
this stage will not vary if the vertical position control is
turned. In channe! 2, the phase is inverted by switching
transistors Q49 and Q50 to perform channel 2 INV.

Q24 and Q25 are trigger amplifiers whose output passes
through buffer output amplifiers 027 and Q29, and the
output signal with an output impedance of 50 ohms is fed
to A trigger switch PC board. In channel 1, the CH1 OUT
signal Is output to the rear panel via Q26 and Q28.

The fourth stage amplifier circuit comprises a cascade
amplifier together with mixing amplifiers Q62 and Q63.
Channel 2 has a simifar circuit configuration to that of
channel 1. The second amplifier of channels 3 and 4 has a
similar circuit configuration to that of the fourth amplifier of
channet 1 and 2.

The four signals of channel 1 through 4 are selscted by
diode switches D7 through D10, D21 through D24 and
D29 through D36 and are connected to the emitter of Q62
and Q63.

Q67 and Q68 are buffer amplifiers to obtain matching with
the delay line. These ampiifiers have superb CMRR {com-
mon mode rejection ratio) in order to provide a balanced
output to the delay line and reduce distortion in the
waveform of the delay line.

Q73 and Q74 are trigger ampiifiers which output the out-
put signal of the mixing amplifier to the A trigger switch
unit and are V MODE trigger source. QB4 is a load resistar
switching transistor during ADD moda.

Q69 through Q72 make up a 20 MHz band width circuit
which sets the frequency response of the vertical axis to
20 MHz, (-3 dB).

The signals of channel 1 through 4 are appropriately
switched by a combination of the vertical and horizontal
modes by means of the logic circuit consisting of IC3
through IC7.

CH3, CH4 AMPLIFIER CIRCUIT

This circuit consists of the attenuator unit, buffer ampiifier,
first stage amplifier and trigger amplifier. Q1 drives relay
RL1 to switch the attenuator unit to 1/1 and 1/10.

The output signal from this attenuator unit is converted in
impedance by Q2 through Q4, amplified by Q5 and 08,
and fed to the second amplifier of the vertical pre-amplifier
circuit. At the same time, the trigger signal is passed
through trigger amplifiers Q7 and Q8, and applied to the A
trigger switch unit.

Although channel 4 has an identical circuit to that of chan-
nel 3, the trigger signal is fed to the B trigger switch unit.
On the same PC board, the wiring network connecting the
CPU unit and trigger sweep unit to the HORIZ DISPLAY and
TRIG MODE PC board is incorporated.

VERTICAL OUTPUT AMPLIFIER CIRCUIT

The signal passed through the delay line is applied to the
vertical output ampfifier. Q1 through Q4 are the cascade
connection differential amplifiers. Q14 is a constant cur-
rent biasing circuit. Q7 through Q12 are final stage output
amplifiers; as the cases of Q11 and Q12 are mounted on
the chassis to draw off heat, the heat radiation effect isim-
proved compared with former final stage amplifiers. Q15,
Q16 and Q17 make up the trace separation circuit, and
Q13 and Q18 make up the beam finder circuit.

A TRIGGER SWITCH CIRCUIT

CH1, CH2, CH3, V MODE and LINE trigger signals are fed
to the A trigger switch circuit. §1 is a trigger source select
switch and 52 is a trigger coupling select switch. Q1 and
Q2 are fixed sync circuits which detect the peak value of
the trigger input signal to automatically set the trigger
level.

Q3 is a dual FET to prevent temperature drift during the dc
sync. Q4 and QB make up the emitter follower circuit
which serves to lower the driving impedance for the follow-
ing stage. Q6 and Q7 are feedback amplifiers which im-
prove the CMRR {common mode rejection ratio) of both
polarities of the trigger signal. Q8 and Q9 are circuits
which prevent temperature drift. Q10 through Q15 are
cascode amplifiers and make up a switching circuit of the
negative and positive polarities of the trigger signal.



CIRCUIT DESCRIPTION

Q17 through Q25 are video sync circuits. Q17 through
Q19 make up a switching circuit of the negative and
positive polarities of the trigger signal and 021 and Q22
make up a trigger waveshape circuit. Separation and selec-
tion of the vertical and horizontal sync signals are perform-
ed by Q24 which is interlocked with the SWEEP TIME/DIV

" control. Q16 receives the trigger signals from Q10 through
Q15 or Q25 and feeds the trigger signal to the trigger
sweep unit with an output impedance of 50 ohms.

B TRIGGER SWITCH CIRCUIT

Basically, this is the same as thé A trigger switch circuit.
However, the B trigger switch circuit does not have the
video sync circuit and fixed sync circuit.

Q1 extracts the trigger signal of channel 2, then feeds the
X signal to the trigger sweep unit during the X-Y operation.

ROTARY SWITCH CIRCUIT

This is part of the sweep circuit and is mounted on & sepa-
rate PC board which the rotary switch for selecting the
sweep time resistors and the resistors for the holdoff cir-
cuit are installed.

TRIGGER SWEEP CIRCUIT
The sweep circuit employs a constant current integrating
circuit which charges capacitors with a constant current to
provide sawtooth waves. Q13, Q15 and Q17 are swit-
ching transistors of capacitors for A sweep time. In the
case of the B sweep, Q43, Q45 and Q47 operate in the
same manner as in the A sweep.
Q12, Q14 and Q16 are switching transistors for holdoff
capacitors of the A sweep. In the case of the B sweep,
Q42, Q44 and Q46 operate in the same manner as in the A
sweep. The voltage supplied from the constant voktage cir-
cuit is converted into the constant current source by the
voltage setting circuit consisting of IC2a and Q7. and
resistors switched by the rotary switch. The capacitor for
the sweep time is charged by this current and its terminal
voltage is increased. This voltage is fed to the high im-
pedance buffer amplifier consisting of Q18 and Q1t9.
When the output of this amplifier reaches a certain voltage,
iC7d is turned on and the flip-flop IC2b is reset; at the same
time, 1C2a is set. The output of IC2a turns Q6 on, then
- short-circuits the capacitor for the sweep time with the
result that its terminal voltage is decreased. The constant
current circuit formed by Q20 charges any one of holdoff
capacitors C12, C16 or C20. The terminal voltage of the
capacitor gradually increases and when it reaches a certain
value, Q22 turns on. The output of Q22 turns on the
Schmitt trigger consisting of IC7¢, setting IC2b. The out-
put from IC2b releases IC2a setting and starts sweeping
again.
The trigger signal is passed through IC1a and ICTb, then
triggers 1C2a and releases the set flip-flop to start the
sweep which is in sync ‘with the trigger signal. IC1a and

IC1b make up the Schmitt trigger circuit.

The trigger signat shaped by IC1a and IC1b is spplied to
IC1c, Q1 and Q2. When the trigger signal is present, the
gate of IC1d is closed and IC2a acts as a master-slave flip-
flop. When the trigger signal disappears, as the gate of
IC1d opens, IC2a acts as an R-S flip-flop. This is an auto
free-running circuit,

Q24 through Q26 are the detection circuit for delayed
sweep. When a voltage level detemined by the delay time
rudtipiier is reached, Q24 turns on and the gate of IC8a is
triggered, 1C8a and IC10b make up the iogic differentiating
circuit which produces a pulse with a certain pulse width.
This pulse sets IC5b and starts the B sweep. The B sweep
circuit is almost the same as the A sweep circuit except
that the B sweep circuit does not have three ranges of iow
speed sweep.

The B STARTS AFTER DELAY switch permits the gate of
the IC4d to switch from the trigger priority master-slave
flip-fiop to the R-S flip-flop, and it is possible to start sweep
from the voltage level determined by the delay time muiti-
plier.

The A sweep is adjusted in hosizontal position by Q53
while the B sweep is adjusted in harizontal position by Q54
and the horizontal display is switched by Q55 through
Q58. The A and B sweep waveforms are synthesized at
the collectors of Q55 and Q58. The X-Y signals also pass
through QB9 where they are synthesized. The signal pass-
ed through QB0 is improved in CMRR with Q62 before it is
fed to the following stage. The signals at Q64, Q65 and
Q66, Q68 are switched by Q69 and Q68 respectively to
Xt and X10, then converted in impedance to 50 ohms and
fed to the horizontal final stage amplifier.

Q77 through Q79 is a trace separation circuit which sup-
plies two types of bias voltage to the vertical output
amplifier by means of the select signals of the A and B
sweeps. IC8d is a reset pulse generating circuit during
single sweep operation.

IC13a, 14a, and 14e also produce a blanking controt signal
when the horizontal axis is displayed. This signal is combin-
ed by IC11 and 12d with the sweep signal and chop signal,
then converted in impedance by Q72 through Q75 to
become an input signal to the blanking circuit.

The channel select signal during dual and quad traces in the
vertical axis mode is produced by IC12a, IC12b, IC13b,
IC14¢, 1C15a, IC16b, IC15¢,  IC15d, Q76 and D62
through D64,

iC12a and IC12b are chop oscillators. The on/off of these
oscillators is controfled by the vertical axis mode logic and
the signal from the CPU’ unit. While the oscillation is stop-
ped, these oscillators output the alternate signal by receiv-
ing the signal from Q76. The output from IC12a and IC12b
turns off during vertical axis single trace, and is output in all
other modes. The output from IC15d is fed to the vertical
pre-amplifier- and becomes the chop signal and alternate
signal.
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CALIBRATION VOLTAGE GENERATOR
CIRCUIT

Q80 and Q81 make up a multivibrator circuit, and the
signal decreased in impedance by 082 is output as a
cafibration voltage. This voltagé is changed into constant
current by R307 and R308 and output to the current
calibration loop on the rear panel. The power sources to afl
these circuits are stabilized by IC16 before being supplied.

HORIZONTAL OUTPUT AMPLIFIER CIRCUIT

The sweep signal supplied from the trigger sweep circuit is
amplified by differential amplifier Q1 and Q2. The output
from Q1 and Q2 is converted in impedance by the emitter-
follower circuit Q3 and Q4 and drives Q5 and Q6..Q7 and
Q8 make up a constant current circuit. These circuits each
serve as a dc load for Q5 and Q8, and are provided with ac
peaking by means of C11 and C12. Q9 and Q10 make up
an auto biasing circuit which automatically determines the
operation point of the output stage, These circuits also
serve as a beam finder circuit; when the base of Q11 is
grounded, the operation point of the output stage

and serves to P! the output

CPU CIRCUIT

‘The control of vertical MODE, HORIZ DISPLAY and TRIG
MODE is performed by the CPU.

By means of the software key scanning system, the signal
corresponding to the mode switch pressed is processed,
and “’L’" output is sent to each LED indicator and each unit
as a control signal.

The CH2 INV signal and 20 MHz B.W. switching signal are
individually fed to the CPU, and their LED indicators are
activated by the circuit in the vertical pre-amplifier.

As the lithium battery serves as a memory back-up power
supply, information is held in memory even when the
power is switched off.

SWITCHING POWER SUPPLY UNIT
Although this unit aims is compact and lightweight, it con-

the primary winding, thereby stabilizing the output voltage
from the secondary winding.

POWER BLANKING UNIT

Of the six voltages output from the switching power supply
unit, five are stabilized by the series regulator again. Q1
and Q3 through Q6 are control transistors. IC1a, IC1b,
IC2a and IC2b are differential amplifiers. With respect to
the +20 V supply, as its stabilization is not so important, a
voltage divider type regulator is used.

The de-de converter. for high voltage émploys the same cir-
cuit as conventional models. 024 through Q26 make up a
differential amplifier and Q28 is a control transistor. This
scope allows the brightness of the A and B sweep to be
varied independently. Q11 through Q13 are responsible for
this operation.

Q14 is a beam finder circuit and even if the INTENSITY
control is set to CCW,, this circuit serves to provide trace on
the CRT.

Q15 and Q16 make up an external intensity modulation
circuit which darkens the screen of the CRT with “H”" levet
signal of the TTL level.

These signals are synthesized at the base of 017, and
drive Q18. Q19 is a-dc load for Q18 and is provided with
ac peaking by C25.

Q20 and Q21 are an auto-focus circuit, and oposite phase
signal to phase the blanking waveform is applied to the
focus electrode of the CRT.

Q22 and Q23 are dc restorer circuit for the blanking and
auto-focus circuits and configured as a differential ampli-
fier, so that an isolated signal can be fed to each circuit. Q8
is a transistor for scale Mlumination, and Q8 and Q10 are
transistors for trace rotation.

FILTER UNIT
L1 and C1 through C3 make up a fine filter which prevents

noise entering from the power line; the line filter also
prevents the unit’s internal signal radiating through the

sumes nearly 55 W power. Therefore, the
series regulator system using a power transformer is not
able to meet the specification. For this reason, a switching
regulator is emplayed in this unit.

This switching regulator directly rectifies a voltage of 80 -
264 V, whaose output is then converted into a dc current
by smoothing capacitors. Next, this dc current is switched
by power transistors and converted into ac cuirent to drive
the converter transformer. The converter transformer has
six taps on its secondary winding. The six ac outputs are
each rectified and filtered and supply dc outputs to the
power blanking unit. However, the voltage at the control
winding is. compared with the reference voltage, then
amplified by the differential amplifier. The output from the
differential amplifier controls the base of the power tran-
sistor as the control winding is separate and isolated from

10

power line.

IClisa which provides the trigger source for
the line synec.

HIGH VOLTAGE BLOCK

The ion voltage at the sub: t stage of the

unit extends to as much as 18 kV. Therefore, if the high
voltage rectifier section is exposed, it is potentially
dangerous. Besides, leakage current would not meet the
safety standards. So, the unit empioys a high voltage block
whose high voltage rectifier section is solidified with resin.
The de-de converter transformer and the rectifier circuit for
2 kV cathode voltage are incorporated in this block. The
external output includes —2kV dc, 6 V ac and 18kV,
which are output from the anode cap. Therefore, unless the
anode cap is intentionally removed, as all other voltages are
de output, the high voltages are in the order of approx. 1/2
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to 1/3 as compared with our former oscilloscope models,
thereby eliminating danger.

ASTIGMATISM CONTROL UNIT

in the power blanking unit, the variabie resistor for trace
rotation and the variable resistor for astigmatism control
are mounted on a separate PC board to allow these controls
to be adjusted on the front panel.



BLOCK DIAGRAM
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MAINTENANCE

REMOVAL OF CASE

1. Remove the 4 screws located at the rear of the case and
the 1 located at bottom with a @ screwdriver. Carefully
slide the body forward from the case.

To install the body in the case, place the case harizontal-
ly and slide the body into the case using the rails located
at the bottom of the case. Then, place the body vertical-
ly and engage the case front edge into the front panel
groove.

g

3. Temporarily insert the casé retaining screws and then
tighten them eventy.
CAUTION:.
A voltage of 20 kV is applied to the CRT socket and
anode cap. Before removing the case, tum the power
off and pull out the gower plug. After removing the
case, take care not to touch them.

REMOVING/INSTALLING CRT

. To remove the cathode ray tube for servicing, discon-
nect the parallel cord connector located at the top of the
shield case. Remove the screws securing the shieid
case.
Remove the bracket screws without foosening the CRT
band, move the CRT backward and remove the CRT by
lifting up the socket.

.. To install the CRT, move the CRT together with the

shield case to the front and tighten the screws securing

the CRT band and shield case.

As slots are provided in the CRT brackets and the

brackets are inclined by 45°, the CRT can be moved

back and forth and right and left and positioned at any

position.

Always secure the CRT band first, then the CRT

brackets.

IS

w

CAUTION:.

There is a high tension voltage at the anode of the
CRT. Before removing the CRT, connect the anode to
the ground via a 100 k@ load for 5§ seconds to
discharge the voltage.

TROUBLESHOOTING

1. If one of the mode LEDs does not light, the unit will not
operate correctly. When using the unit, confirm that the
LED lights up.

2. To service the unit effectively, isolate the falure first.
Then, remove the case and check the wiring, P.C.B. pat-
tern and parts.
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ADJUSTMENT

To obtain the best perforrance, peériodically accurately
calibrate the unit.
Sometimes, only one mode need be calibrated, while at
other times, all modes should be calibrated.
When one made is calibrated, it must be noted that the
other modes may be affected. When calibrating all modes,
perform the calibration in the specified sequence.
The following calibration required an accurate measuring
instrument and an insulated adjusting flat blade
screwdriver. If they are not available, contact your dealer.
For optimum adjustment, turn the power on are warm up
the scope sufficiently {more than 30 minutes) before star-
ting.
OTE:

Calibrate the unit under the following condition.
Temperature: 10 — 35°C
Hunmidity: Less than 85%

POWER SUPPLY VOLTAGE

Before calibrating the unit check the power supply voltage.
(90~264 V).

TEST EQUIPMENT REQUIRED

The following instrument of their equivalent should be used
for making adjustments.

Test Minimurn
Equipment Model Specification
- ) impedanca: More than 10M,
':n'g:m' Mutti ?'T‘:Ig? Measuring range: 0.01 V to
eter 199V
Sine Wave 5G-50z | Freauency: 10 Hz to 10MHz,
" constant voltage over tuning
Generator (Tekeronix)
range
Frequency:50KHz to 1000,
Sine Wave SG-503 | Qutput impedance: 50 €,
Genorator (Tektronix) | constant voitage over tuning

range.

Output signal: 1 kHz,
Amplitude: 10 mVp-p to

Square Wave | PG-506 to
" 10 Vp-p, Accuraey: within
Generator kronin) |
less (1 MHz, 1ns or less}
23438
@ Meter (YHP) -
Color Pattern | CG-911A -
Generator (TRIO}
w7ea | Sensitivity: More than § my
Oscilloscope (Tektronix) Frequency response: Mare
KON than 250 MHz
Time Marker TG-501 Ep’";im’k;g"’:fa:;o" s
Generator (Tokroni) | oPeies S o
High Voltage )
oot - ingat Impedance: 1000 Mg
Termination | TA-67 (TRIO)| Impedance: 50 &
Attenuator 011-0058-02 _ 54 4p strenuation (50 )
(Tektronix!

14 Table-2

Test Minimum

Equipment Model | specitication

Power Meter | 2041 (YEW) -

Auto transfor- |  SD-265

mer (variable) | (Matsunaga) B
P6302

Current Probe | AM-503 -

(Tektronix)
Frequency FC-756
Counter {TRIOY B
Tabie-3

PREPARATION FOR ADJUSTMENT

Control Setting

The control settings listed below must be used for each ad-
justment procedure. Exceptions to.these settings will.be
noted as they occur. After compieting a adjustment, return
the controls to the following settings.

Power Section

POWER ON
CRT Control Section
A INTENSITY Between 12 and 3 o’clock position

B INTENSITY Between 12 and 3 o'dlack position
FOCUS Optimum position
SCALE ILLUM Arbitrary position
BEAM FIND
Vertical Section
YARIABLE (CH1 and CH2)  CAL
¥ POSITION (CH1~CH4) 12 o’clack position
AG-GND-DC {CH1 and CH2)
VOLTS/DIV (CH1 and CHZ)  5V/DIV

>
o

x5 GAIN OFF (PUSH}
Horizontal Sweep Section
A SWEEP TIME/DIV 0.1ms/DIV
B SWEEP TIME/DIV Q.1ms/DIV
A VARIABLE CAL
RELAY TIME MULT Arbitrary position
¥ TRACE SEP. Fully CCW
HOLDOFF NORM
B ENDS A OFF
- » POSITION 12 o’clock position
FINE PULLX 10 MAG 12 o’clock position {x 10 MAG
OFF)
PULL CHOP F. SELECT QOFF (PUSH)
TRIG. Section
A SOURCE V MODE
A COUPLING AC
A LEVEL 12 o'clock position
A SLOPE +
FiX {PUSH}
B SOURCE CH1
8 COUPLING AC
B LEVEL 12 o'clock position
B SLOPE +
STARTS AFTER DELAY {PUSH)
Mode Section
Vertical MODE CH1
20 MHz BW QFF
CH2 INV OFF
TRIG MODE AUTO
HORIZ DISPLAY A



ADJUSTMENT

Adjustment P.C.B. Test " "
item Comtrol iy Equipment Control Setting Adjustment and Check lustration Remark
ADJUSTMENT OF POWER SUPPLY AND CRT
Check of Power Supply X68-1400 |475A (1) Measurement and checking of voltages at P27 and P30 pins
DL-720
1P 2P ‘ 3P 4P 5P 6P 7P 8P
P27 +120v +5B+1V ' 20V 5.2V 10V —10V]
P30 |+130va3v | 5BV 24V 22V WV gveosv| 1Y
|+ i5v—asv +05V-1.5v
Adjustment of ~2.0 kv |VR3 X68-1400 |DL-720 (2) Measure the voitage on 2P of F33 and adjust VR3 to obtain —2.00kV
High voltage {~2.00kV ~ ~ 2.005kV).
probe
Coarse Adjustment of VRO X81-1430 HORIZ DISPLAY: X-Y (1) Operate % POSITION knobs for CH1 and CH2 to position the spot in the
ASTIG and FOCUS FOCUS Knob CH1, CH2 AC-GND-DC: GND center of the CRT screen. .
A INTENSITY: 3 o’clock (2) Adjust VRS to make the spot round and smaller.
20MHz BW: ON :
Adjustment of VR1 X88-1400 HORIZ DISPLAY: X-Y Adjust VR1 so that the spot on the CRT screen disappears when A INTENSI-
A INTENSITY A INTENSITY: 9 o’clock TY is set in the position of 9 o'clock.
CH1, CH2 AC-GND-DC: GND | «Check>
20MHz BW: ON Make sure that the spot on the CRT screen increases in brightness when A
INTENSITY is turned CW and that the trace becomes almost extinguished
when A INTENSITY is turned CCW (9 o’clock position).
Check of HORIZ DISPLAY: ALT (1) Operate $ TRACE SEP ta cause B sweep line in the center of the CRT
B INTENSITY Vertical MODE: CH1 screen.
TRIG MODE: AUTO (2) Make adjustment so that the trace on the CRT screen increases in
STARTS AFTER DELAY: brightness when B INTENSITY is tumed CW and that the trace becomes
PULL extinguished when B INTENSITY s turned to fulty CCW.
CH1 AC-GND-DC: AC (3) Make adjustment so that the trace becomes extinguished when B IN-
B SWEEP TIME/DIV: 0.1ms TENSITY s turned to fully CCW.
Adjustment of Blanking TC2 X68-1400 |SG-502 HORIZ DISPLAY: A (1) Apply a sine wave signal of 10 MHz to CH1 INPUT and operate ¥ POSI- [ [
Vertical MODE: CH1 TION, «» POSITION and CH1 VOLTS/DIV to bring out a waveform N
TRIG MODE: AUTO with a vertical amplitude of 6.div on the screen. Lt I'
A SOURCE: V MODE (2) Make adjustment so that there is no unevenness in intensity of the trace
A COUPLING: AC at the waveform starting point and there is no retrace. I \ I The waveform edge
A INTENSITY : Fully CW. \ should ot return.
CH1 AC-GND-DC: AC Y
A SWEEP TIME/DIV: 0.02ps N7
i shpuid] be ver).
Adjustment of TC!1 X68-1400 |SG-503 HORIZ DISPLAY: A (1) Set A SWEEP TIME/DHV at 0.5 ps.and apply a 1 MHz sine wave signaf of
Z-axis Input Blaniing Vartical MODE: CH1 10Vp-p to CH1 INPUT so that a waveform with a vertical amplitude of &
TRIG MODE: AUTO div appears on the screen.
A SOURCE: V MODE (2) Apply the same signal above to the Z INPUT, and tum A INTENSITY
CH1 AC-GND-DC: DC CCW so that the dark and bright area of the waveform are distinct.
VOLTS/DIV: 2V (3) Adijust so that the bright area of the sine waveform is symmetrical to the
peak point.




ADJUSTMENT

vorm Adjustment | P.C.B. Test Control Settin Adi
Control No. Equipment g fjustment and Check Rematk
f f
i /
/ /
[ |
a=sb
Adjustment of Auto VR2 X68-1400 |475A HORIZ DISPLAY: A (1) Set the oscillascope (475A) for the verticat axis sensitivity at 2V/div. ﬁ <Note>
FOCUS Level Probe (1710} [ oA INTENSITY: Fully CW {3) Observe the waveform of AUTO FOCUS circuit (Autofocus test point ] Be sure that the AC-
TRIG MCDE: AUTO FTP marked pattern) with a probe and make adjustment so that DC level ' GND-DC selector switch
Vertical MODE: .CH1 of top of the square wave is approx. 90V (4.5~5 div.) wrz | Of the oscilloscope
A SOURCE: V MODE A o | (475A) I8 at “DC"* pos-
A SWEEP TIME/DIV:20us oo | tion.
HOLDOFF: NORM sovoct |f
20V/div setting
IS N VT
Adjustment of Auto TC3 X68-1400 HORIZ DISPLAY: A Make adjustment so that the above-mentioned circuit has an ideal waveform.
FOCUS Wave Forming A INTENSITY: Fully CW
TRIG MODE: AUTO —
Vertical MODE: CH1
A SOURCE: V MODE N
A SWEEP TIME/DIV: 2045 -
HOLDOFF: NORM
VR X81-1430 HORIZ DISPLAY: X-Y {1) Operate ¥ POSITION for CH1 and CH2 so that the bright spot is brought <Note>

Adjustment of ASTIG and
FOCUS

9
FOCUS Knob

CH1, CH2 AC-GND-DC: GND
A INTENSITY : 3 o’clock

into the center of the CRT screen.

(2) Make adjustment to make the spot round and smatler.

<Check>

(1Y Make sure that the bright spot grows larger when the FOCUS knob is
turned CW or CCW,

(2) Make sure that the FOCUS knob is in  position within the range of 9 and
3 o’clock when the spot is smallést.

{3) The most ideat point shouid be obtained by repeating the above opera-
tions and adjustment.

Be sure to bring the
bright spot into the
center of the CRT
screen. It may be dif-
ficult to obtain the cor-
rect _adjusting position
near.the edge of the
screen due to the CRT
peripheral blur,




ADJUSTMENT

Adjustment

P.C.B.

Test

Item Comtrol No. Equipment Control Setting Adjustient and Check Hlustration Remark
Adjustment of VRS X81-1430 HORIZ DISPLAY: A (1) Operats % POSITION for CH1 to move the trace to the center of the CRT <Note>
Trace Rotation Vertical MODE: CH1 screen. When the trace does not
TRIG MODE: AUTO (2) Make adjustment to align the trace with the horizontal center graticule appear fully across the
CH1 AC-GND-DC: GND ine. screen, make proper ad-
<Check> justment by operating
{1} Meke sure that the trace moves more than 0.5 div (10°) up and down VRS (X74-1350) and
from the horizontal center graticule line at its righthand end. VR7 (X74-1350).
Adjustment of VR3 X73-1510 HORIZ DISPLAY: A Short-circuit the test point of X73-1500 and adjust VR3 so that, the trace
CRT Center Vertical MODE: CH1 becomes aligned with the horizontal center graticule line.
TRIG MODE: AUTO
CH1 AC-GND-DC: GND
ADJUSTMENT OF VERTICAL AXIS {1}
Adjustment of VR2 X73-1500 HORIZ DISPLAY: A (1) Turn CH1 VARIABLE knob to fully CCW. <Note>
CH1 DC BAL Vertical MODE: CH1 (2) Adjust CH1 ¥ POSITION so that the trace becomes aligned with the If ‘the trace does not
TRIG MODE: AUTO horizontat center graticule line on the CRT screen. come to the center of the
CH1 AC-GND-DC: GND {3) Tum CH1 VARIABLE to CAL and make adjustment so that the trace screen even when
CH1 VOLTS/DIV: 5mV becomes aligned with the horizontal center graticule ine on the CRT 4 position is operated,
CH1 X5 GAIN: PULL screen. adjust VR {X73-1500).
{4) Repeat the above procedure.
< Check >
[Movement of trace | less than 0.3 div. |
Adjustment of VR12 X73-1500 HORIZ DISPLAY: A Same with the adjustment of CH1 DC BAL. <Note>
CH2 DG BAL Vertical MODE: CH2 CH2 position center can
TRIG MODE: AUTO be adjusted by VR16
CH2 AC-GND-DC: GND {X73-1500).
CH2 VOLTS/DIV: 5mV
CH2 X5 GAIN: PULL
RY
CH1 Wavetorm VR X73-1500 | BNC-BNC HORIZ DISPLAY: A (1) Apply a 1kHz square wave signal to CH1 INPUT and adjust the T YR1
Shaping in the Low Range cord Vertical MODE: CH1 oscillator output to produce a waveform of & div on the CRT screen. >
{BmV range} PG-508 TRIG MODE: AUTO (2) Adjust VR1 ta shape the square waveform in the low range.
A SOURCE: V MODE
CH1 AC-GND-DC: DC
CH1 VOLTS/DIV: 5mV
CH1 VARIABLE: CAL
CH2 Waveform VR11 X73-1500 HORIZ DISPLAY: A With vertical MODE selected to CH2, perform the same operations as

Shaping in the Low Range
{BmV range}

Vertical MODE: CH2
TRIG MODE: AUTO

A SOURCE: V MODE
CH2 AC-GND-DC: GND
CH2 VOLTS/DIV: 5mV
CH2 VARIABLE : CAL

described above to make adjustment.




ADJUSTMENT

Adjustment

P.C.B.

Test

B SQURCE: 1/1

A SWEEP TIME/DIV: 0.2ms
TRIG MODE: AUTO

CH1, CH2 AC-GND-DC: GND

Operate CH3 and CH4 % POSITION controls to bring the pattern to the

center of the CRT screen.

Make adjustment so that the amglitude of CH3 and CH4 waveforms

becomes 5 div respectively.

< Check>

(1) Sensitivity error must be within +2%. (See to reference for the adjust-
ment of CH1 Gain}

{2) With A SOURCE and B SOURSE switches set to 1/10, make the 1 kHz
square wave signal 5 Vp-p and operate CH3 and CH4  POSITION con-
trols to bring the waveform to the center of the CRT screen.

The amplitude at this time must bg within the range of 4.9~5.1 div,

(2]

Item Control No. Equipment Control Setting Adjustment and Check HMiustration Remark
Adjustment of VR7 X73-1500 | BNC-BNC | HORIZ DISPLAY: A (1) Apply a square wave signal of 20 mVp-p, 1 kz to CH1 and CH2 IN- <Refrence >
CH1 Gain cord Vertical MODE: CH1 PUT. i Method of calculatin of
(T junction) | TRIG MODE: AUTO {2) Vertical MODE select to CH1 and operate CH1 ¥ POSITION to produce a sensitivity eror
PG-506 A SOURCE: V MODE waveform in the center of the CRT screen. oy Sensitivity error=—220
CH1 AC-GND-DC: DC (3) Synchronize by operating A trigger LEVEL. VARIABLE - CAL CH1 or CHZ x100%
CH1 VOLTS/DIV: BmV {4) Adust VR7 so that the vertical amplitude of the waveform becomes 4 a=CRT screen amplitude
CH1 VARIABLE: CAL div. €8-2110 | b=Input signal voltage
20MHz BW: ON <Check> : (VOLTS/DIV)
Tum CH1 VOLTS/DIV: and input a reference signal so that the vertical {Example): oo
amplitude will be 4 to 8 div in each range. iRsz_“’ee“ amplitude:
- .2 div
Sensitivity error within £2% input signal: 20mVp-p
1 kHz square wave
VOLTS/DIV: 5mV
1kHz squere Sensitivity error=
yaveform 4.2div — 20mV/5mV.
diadiad 20mV/5my
x100=5%
i
<Note>
] o il mi
Adjustment of VR18 X73-1500 HORIZ DISPLAY: A (1) With vertical MODE selected to CH2, turn VOLTS/DIV to 5 mV and per- :2:?":: e (r'le(fe'r':g::
CH2 Gain Vertical MODE: CH2 form the same operations as described above to make adjustment and e of 1 Ky oo
TRIG MODE: AUTO check. ; Wgave I this cace :‘nake
A SOURCE: V_MODE < Checl> corase adjustment of
CH2 AC-GND-DC: DC {1) Select vertical MODE to DUAL and ALT position and turn VOLTS/DIV for square wave characte-
CH2 VOLTS/DIV: 5mV CH1 and CH2 and apply a square wave of 20 mVp-p, 1 kHz to CH1 and ristics.
CH2 VARIABLE: CAL CH2 INPUT jacks.
20MHz BW: ON Make sure that CH1-and CH2 have the same amplitude.
(2) Switch vertical MODE to ADD and A SOURCE to CH1 (CH2) and press
CH2 INV pushbutton switch (the lamp will go on when this switch is
pressed). Operate ¥ POSITION for CH1 and CH2 to produce a single
trace in the center of the CRT screen. If a single and straight trace can-
not be obtained, adjust VR7 again.
Adjustment of VR21 X73-1500 | PG5O6 HORIZ DISPLAY: A (1) Apply a 0.5Vp-p, 1 kHz square wave signal simultaneously to CH3 and <Note>
CH3 Gain and VR23 X73-1500 Vertical MODE: QUAD, ALT CH4 INPUT jacks and adjust A trigger LEVEL and B trigger LEVEL o ob- I£ tilt or overshoot oceurs
oHA Gain A SOURCE: 1/1 tain synchronization, to the 1 kHz waveform,

refer to the section
devoted to CH3 and
CH4 waveform shaping.




ADJUSTMENT

and CH2 X5 Gain Position

TRIG MODE: AUTO
CH1, CH2 VOLTS/DIV: 5mV
CH1, CH2 AC-GND-DC: GND
CH1, CH2 X5 GAIN: PULL
CHT1, CH2 ¥ POSITION:

12 o'clock
A SWEEP TIME/DIV: 0.1ms

<Check >
The distance from the center graticule line must be within =1 div.

Adjustment .C.B.
ttem pomiiogint INEA i I Control Setting Adjustment and Check Wustration Remark
Adjustment of VRE X73-1500 Vertical MODE: DUAL, ALT | Adjust VR and VR16 so that the CH1 and CH2 traces become aligned with
CH1 4 POSITION and VR16 X73-1500 HORIZ DISPLAY: A the horizontal center graticule line on the CRT screen.
cHz & posITION can, CHz voLTSDV: sy | ek
’ . m {1} The deviation from the herizontat center graticule line on the CRT screen
e, CHZZ ‘}C'GNIE’T'E)%FND must be within =1 div.
CH1, CH2 ¥ POSITION: (2) When % POSITION controls for bath CH1 and CH2 are turned fully CW,
A S DIV O.1ms each trace must move upward more than 4 div and when the knobs are
T turned fully CCW the trace must move downward more than 4 div.
jjustment of VR17 X73-15 ress the lamp is on) and adjust to bring the trace ta its posi-
Ad 00 Press CH2 INV (the lamp Is on) and adjust VR17 to bring th its pos
CHZ INV tion at CH2 NORM (the lamp is off).
Positi < Check >
'asition N . e -
(1) Vertical deviation between CH2 NORM and INV must be within +0.5 div
(2) Press CH2 INV and turn CH2 § POSITION fully CW and see if the trace
moves more than 4 div upward and it moves more than 4 div downward
when the knob is turned fully CCW.
Adjustment of VR22 X73-1600 HORIZ DISPLAY: A Adjust VR22 and VR24 so that the CH3 and CH4 traces become aligned
GH3 & POSITION and VR24 X73-1500 Vertical MODE: QUAD, ALT | with the horizontal center graticule line on the CRT screen.
CHa 4 POSITION e <Check>
M S o (1) The deviation from the horizontal center graticute line on the CRT screen
CH? CHa & POSITION: must be within +1 div.
1 orelook : (2) When % POSITION contrals for both CH3 and CH4 are turned fully CW,
each trace must move upward more than 4 div and when the knobs are
A SWEEP TIME/DIV: 0.1
/ me turned fully COW, each trace must move downward more than 4 div.
Adjustment of VR4 X73-1500 | PG-506 HORIZ DISPLAY: A (1) Apply a square wave signal of 5 mVp-p, 1 kHz to CH1 INPUT and make <Note>
CH1 X5 Gain VR14 X73-1500 Vertical MODE: DUAL, ALT adjustment so that the CRT screen amplitude becomes 5 div. If no waveform appears on
nd CH2 X5 Gain TRIG MODE: AUTO {2) Apply the same signal to CH2 and make the simitar adjustment. the screen when the knob
a CHI, CH2 VOLTS/DIV: 5V | o is pulled, make coarse ad-
g:: g:g :g’gz‘m D,EGIPLC (1) The sensitivity eror must be within £2% justment by aperating X5
A SWEEP TIMEIDIV: 0.2ms | (21 For both CH1 and GH2, the lamp must go on when PULL X5 GAIN is Gain Position Adjustment.
CHL. CH2 VARIABLE: CAL pulied and go'off when the knob is pressed. CH1: VRS [X73-1500)
‘ : (3) The UNCAL lamp must go off when CH1 and CH2 VARIABLE controls CH2: VR15 (X73-1500)
are operated to CAL and go on when the knobs are tumed to UNCAL.
cew)
Adjustment of VRS X73-1500 HORIZ DISPLAY: A Adjust VRS and VR15 so that the traces of CH1 and CH2 became aligned <Note>
CH1 X5 Gain Position VR15 X73-1500 Vertical MODE: DUAL, ALT | with the horizontal center graticule line on the CRT screen. If sometimes _happens

that the trace grows
thicker at X5 GAIN, thus
making it difficult to ob-
tain proper adjustment.
In this case, press
20 MHz BW (the lamp is
on) button ‘switch to
make the line thinner.




ADJUSTMENT

ltem Adustment | RS- Eq;;sm‘en " Control Setting Adjustment and Check Hustration Remark
Adjustiment of VR10 X73-1600 | DL-720 HORIZ DISPLAY: A (1) Operate CH1 and CH2 ¥ POSITION and CH3 and CH4 ¥ POSITION con- <Note>
CH1 DC Trigger Level VR19 X73-1500 Vertical MODE: QUAD trols to align the trace with each other on the center of the CRT screen. Uss the connector lead for
CH2 DC Trigger Level VR1 X73-1520 CH1, CH2 AC-GND-DC: GND | {2) Make adjustment so that the voltage at all the check points may be zero ) Conductor making measurement at
CH3 DG Trigger Level VR2 X73-1520 TRIG MODE: AUTO {—0.008 ~ +0.008 V). shiekd Measuring point the check points.
CH4 DC Trigger Level Htem of Adj Adj control Check point  comector ?:;‘;i‘c‘t;et:i';ff in the
CH1 DC Trigger Level VR10 P15 {X73-1500)
CH2 DC Trigger Level VR19 P16 (X73-1500}
CH3 DC Trigger Level VR1 P17 {X73-1520)
CH4 DC Trigger Level VR2 P18 {X73-1520)
Adjustment of VR20 X73-1500 Vertical MODE: CH1 (1) Operate CH1 % FOSITION to slign the trace with horizontal center graticule
V MODE Trigger CH1 AC-GND-DC: GND ine on the CRT screen, .
DC Level {2) Make adjustment so that the voltage in the conductor of the connector P19
is zero {~0.008 ~ +0.008 V).
Adjustment of CH1 VR8 X73-1500 | 475A HORIZ DISPLAY: A (1) Set the vertical axis sensitivity of ascilloscope (475A) to 50 mV and AC-
OUT Gain 500 Termi- | Vertical MODE: CH1 GND-DC to DC. ;
nation | TRIG MODE: AUTO (2) Connect the cable to CH1 OUT on the rear panel of CS-2110 and
500 Coaxial | CH1 AC-GND-DC: AC oscilloscope (475A) via the 502 termination.
cable CH1 VOLTS/DIV: 5mv 13) Apply a 1 kHz square wave signal to CH1 INPUT and adjust the oscillator
PG-506 CH1 VARIABLE: CAL output and ¥ POSITION so that ‘the amplitude may be 2 div upward and o= B
downward from the horizantal center graticule line on the CRT screen. §__J son cdamia -
{4) Make adjustment so that the oscilloscope {475A} waveform becomes 1 kHz sae, cable | yaR—CAL
A w
4 div. 50 mv:
5002 termination
Adjustment of CHT VRS X73-1500 | Di-720 HORIZ DISPLAY: A {1) Operate CH1 ¥ POSITION to align the trace with the horizontal center
OUT DC Level Vertical MODE: CH1 graticute fine on the CRT screen.
CH1 AC-GND-DC: GND (2) -Make adjustment so that the vdltage in the connector P21 (X73-1500)
TRIG MODE: AUTO becomes less than OV {£10 mV).
Adjustment of Square VR1 X73-1510 | PG-506 HORIZ DISPLAY: A (1) With A SOURCE to 1/1 (CH3} apply a 1 MHz square wave signal to CH3 ’ ; . <Note >
wave Characteristics TC1 X73-1510 | 50Q Termi- | Vertical MODE: QUAD, ALT INPUT and adjust the oscillator output to produce a square form of o TC8 Xpe-150p ! When shaping the wave-
of CH3 VR2 X73-1510 nation | TRIG MODE: AUTO 6 div on the CRT screen. N e el obradiag form, terminate the input
TC2 X73-1510 CH1, CH2 AC-GND-DC: GND | {2) Adjust VR1 and TC1 to shape the square waveform in the medium VA2, TC2{X7B-1%10) terminal of oscilloscope
TC8 X73-1500 A SOURCE: CH3 1/1 range. to match the otitput im-

A COUPLING: AC
A SLOPE: +

(3) Adjust VR2 and TC2 to shape the square waveform in the high range.
{4). Adjust TC8 to shape the square waveform in the ultra-high range.
< Check >

less than 8%

pedance of the oscillator.
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ADJUSTMENT

Adjustment P.CB. Test . . .
Item Control No. Equipment Control Setting Adjustment and Check llustration Remark
Adjustment of Square TCO X73-1500 | PG-506 HORIZ DISPLAY: B DLY'D Apply a 1 MHz square wave signal to CH4 INPUT and take the same steps as !
wave Characteristics 500 Termi- | Vertical MODE: QUAD, ALT | in (4) above to shape the waveform. i
of CHA nation | TRIG MODE: AUTG <Check>
R SNDDC: GND. | [Gershoot | less than 8%)
B SOURCE: CH4 1/1 Qvershoot less than 8%
B COUPLING: AC
B SLOPE: +
Adjustment of Square TC3 X73-1500 | PG-506 HORIZ DISPLAY: A {1) Set vertical MODE to CH1 and repeatedly apply a 1 MHz square wave (1) Adjust A SWEEP
wave Characteristics of TC2 X73-1500 | 502 20dB | TRIG MODE: AUTO signal to CH1 INPUT from the square wave oscillator and adjust the : TIME/DIV  between
CH1 5 mV Range Attenuator { CH1 AC-GND-DC: DC oscillator output so that the amplitude becomes 6 div. in doing this, the TC2 (X73-1500) 20 ns and 0.2 us so
500 Termi- | CH1 VOLTS/DIV: 5mV input terminal must be terminated to match the output impedance of the 6T that the waveform is
nation { A SOURCE: CH1 osciliator, When the output impedance is 50 Q@ terminate the 50  ter- iR - visibie.
50 @ Coaxial] A COUPLING: AC mination. 'C3HX75-1500% (2} As all measuring in-
cable A SLOPE: + (2} Adjust TC3 to shape the square waveform in the high range. 11 are af-
(BNC-BNC) | CH1 VARIABLE: CAL (3) Adjust TC2 to shape the square waveform in the uttra-high range. fected, repeat the
Jess than 3% adjustment  indivi-
dually.
Adjsutment of Square TC7 X73-1500 HORIZ DISPLAY: A Set vertical MODE to CH2 and make adjustment as in the case of CH1. b
wave Characteristics of TC6 X73-1500 TRIG MODE: AUTO <Check> TNAL
CH2 AC-GND-DC: DC i i . TN
CH2 5 mV Range With VOLTS/DIV remaining at 5 mV, check the waveform quality when A f [l
CH2 VOLTS/DIV: 5mV SWEEP TIME/DIV is changed by varying the square wave frequency, from / c 4
A SOURCE: CHZC 100 kHz to 10 kHz, 1 kHz and back to 100 Hz sequentially.
A COUPLING: Al
A SLOPE: + less than 3% / v
CH2 VARIABLE: CAL y. 4
\
vershoot ¢ = Ringing
d=Hall e=Pre-shoot
CH1, CH2 Waveform TC1 X73-1500 | PG-506 HORIZ DISPLAY: A 1) Apply a 1kHz square wave signal to CH1 INPUT and adjust the
Shaping TCs X73-1500 | BNC-BNC | Vertical MODE: CH1 or CH2 oscillstor output to produce a waveform of 5~6 div.
cord | TRIG MODE: AUTO In doing this, make adjustment so that the waveform quality of the

in the Low Range
{10 mV range)

A SOURCE: V MODE

CH1, CH2 AC-GND-DC: DC
CH1, CH2 VOLTS/DIV: 10mV
CH1, CH2 VARIABLE: CAL

10mV range is equal to that of the 5 mV range.
{2) Set vertical MODE to CH2 and rnake adjustment as in the case of CH1.




ADJUSTMENT

Adjustment P.C.B. Test " .
Item Control No. Equipment Control Setting Adjustment and Check Hlustration Rernark
Adjustment of 502-4502 43438 HORIZ DISPLAY: A (1) Shaping of waveform <Note>
CH1 ATT and -05 PG-506 CH1, CH2 AC-GND-DC: DC Apply a 1 kHz square wave signat to CH1 and CH2 INPUT jacks and ad- Be sure to make the ad-
CH2 ATT A SOURCE: V MODE just the osciliator output to produce a waveform of 5~8 div. In doing Justment with the shield
A SWEEP TIME/DIV: 0.2 ms this, make adjustment so that the waveform guality of each range is case being fitted in
CH1, CH2 VARIABLE: CAL equal to that of the 5 mV range. place,
{2} Input capacity (22 pF =3 pF} |
Connect a Q-meter (4343B) to CH1 and CH2 INPUT jacks and make ad-
justment so that the input capacity of each range is equai to that of the
5mV range. '
CH1 and CH2 Reference range: SmV Rangé
Saque- . Adi.
hoa | | Adustment contro
1 {1omVeange | Wave | gl
Shape
Wave
2 2omVrenge | goUf | TCB |
i
3 {10mVrange Capl:cpi:\f Tcs i
4 |romvienge oo | cr i
5 |50mv range ;’::;: TC3
6 |somveenge o mR | TCa
Wave
7 |SVrange srape | TC1
8 |5Vrange Cap':é’;y‘ Tcz
‘CH3 Waveform Shaping TC2 X73-1520 | PG-506 HORIZ DISPLAY: A {1) Apply a 1 kHz square wave signal of fast rise time to CH3 INPUT and ad-
(A SOURCE Verticat MODE: QUAD, ALT just the oscillator output to produce a waveform of 6 div on the CRT
1/10) A SOURCE: CH3 1/1 screen.
A SWEEP TIME/DIV: 0.2ms | {2 With A SOURCE set to 1/10, produce a waveform of 6 div in the same
TRIG MODE: AUTO t manner and adjust TC3 to obtain the similar waveform as (1} above.
CH1, CH2 AC-GND-DC: GND
CH4 Waveform Shapping | TC6 X73-1620 HORIZ DISPLAY: DUAL (1) Apply a 1 kHz square wave signal of fast rise time to CH4 INPUT and
(B SOURCE Vertical MODE: QUAD, ALT take the same steps as in {1) above to shape the waveform.
1/10) A SOURCE: CH3 1/1
B SOURCE: CH4 1/1
A SWEEP TIME/DIV: 0.2ms
B SWEEP TIME/DIV: 0.2ms
Adjustment of CH3 Input TC3 (1/10) | X73-1520 | 4343B A SOURCE: CH3 1/1 (1) Check that the input capacity of CH3 becomes equal to the value of CH1 <Note >

Capacity

SmV range {22 pF+3 pF).
Make adjustment $o that the input capacity of CH3 setted to 1/10 to
become egual to that at 1/1.

<Check>

[The difference between A SOURCE 1/1_and A SOURCE 1/10: less than 1pF. |
it shall be the same with B SOURCE.

{2]

Be sure to make adjust-
ment of input capacity
after making 1kHz
square waveshape.
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ADJUSTMENT

Adjustment P.C.B. Test " -
Item Control No. Equipment Control Setting Adjustment and Check Tlustration Remark
Adjustment of CH4 Input | TC7(1/10) | X73-1520 | 43438 B SOURCE: CH4 1/1 Adjust the input capacity in the same manner as CH3. <Note>
Capacity < Check > Be sure to make adjust-
Check the input capacity in the same manner as CH3. ment of input capacity
after making 1kHz
square waveshape.
ADJUSTMENT OF VERTICAL AXIS (I
Check of 1 MHz Square PG-506 HORIZ DISPLAY: A {1) Check the square wave characteristics of CH1 and CH2 5 mV range. <Nota>
wave Characteristics 500 Termi- | A SOURCE: V MODE Turn the VOLTS/DIV knob for each channel to adjust the oscillator out- As the VOLTS/DIV is
Square wave nation | A SWEEP TIME/DIV: put so0 that CH1 and CHZ will produce a waveform of 6 div, respective- manually rotated, the
Characteristics 0.2 ys~20 ns . amplitude of 6 div can-
of CH1 and CH2 TRIG MODE: AUTO {2} The overshoot must be less than 3% for each range. not be obtained ampli-
A COUPLING: AC tlde.
Square wave HORIZ DISPLAY: DUAL, ALT | (1} Apply a 1 MHz square wave signal to CH3 and CH4 INPUT jacks and see
Characteristics Vertical MODE: QUAD, ALT if the overshoot is less than 8% at this time.
of CH3 and CH4. A SOURCE: CH3 1/1 (2) ‘The overshoot must be less than 8% when A SOURCE is turned from
B SOURCE: CH4 1/1 1/1 t01/10 and B SOURCE from 1/1 to 1/10.
Check of CH1 and CH2 $G-503 HORIZ DISPLAY: A {1) With CH1 VOLTS/DIV set to 5 mV, apply a sine wave signal of 50 kHz
Frequency Characteristics 500 Coaxial | TRIG MODE: AUTO to INPUT and adjust the oscillator output to produce a waveform of 6 div
cable A SOURCE: V MODE an the CRT screen.
(BNC-BNC) | A COUPLING: AC {2) When the frequency is varied to 100 MHz with the oscillator output re-
B0R20dB | CH1, CH2 AC-GND-DC: DC maining unchanged, the amplitude on the screen must be over 4.25 div
Attenuator | A SWEEP TIME/DIV: and there must be no sudden dips and peaks during attenuation.
508 Termi- 245~20 ns | (3) Perform the same operations for CH2.
nation ‘ Frequency characteristic 100 MHz, less than —3 dB
(4) When the specification are not satisfied, readjust the 1 MHz square
wave characteristics.
Adjustment of TCa4 X73-1620 | SG-503 HORIZ DISPLAY: DUAL (1) Apply a sine wave signal of 50 kHz to CH3 INPUT and adjust the
CH3 and CH4 (CH3 1710} 508 Termi- | Vertical MODE: QUAD, ALT oscillator output to produce a waveform of & div on the CRT screen.
Frequency Characteristics | TC8 nation | TRIG MODE: AUTO {2) When the frequency is changed to 100 MHz with the osciltator output
(CHa 1/70) 509 Coaxial | A SOURCE: CH3 1/1 remaining unchanged, the amplitude on the screen must be over
cable B SOURCE: CH4 1/1 4.25 div.
{BNC-BNC} {3) With A SOURCE to 1/10 position adjust TC4 so that the amplitude at

100 MHz is within the specification limits.
[ Frequency characteristic[ 100 MHz, less than —3 dB |

{4) Perform the same operations for CH4.

(5) ‘When the specification Is not satisfied, readjust the 1 MHz square wave
characteristics. :

{6) Perform the same adjustment for B SOURCE (TC8).
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ADJUSTMENT

Item Ag{;‘::zf"‘ Pi&'_‘;' Eq;:::em Control Setting Adjustment and Check Niustration Remark
Check of CH1 and SG-503 HORIZ DISPLAY: A {1) With vertical MODE set to CH1, apply a sine wave signal of 50 kHz to
GH2 X5 GAIN Frequency 500 Termi- | A SOURCE: V MODE CH1 INPUT and adjust the oscillator output to produce a waveform of
Characteristics nation | TRIG MODE: AUTO 6 div on the CRT screen.
CH1, CH2 AC-GND-DC: DC | (2) When the frequency is vatied to 100 MHz with the oscillator output re-
CH1, CH2 VOLTS/DIV: 5my maining unchanged, the amplitude on the screen must be over 4.25 div.
CH1, CH2 X5 GAIN: PULL | (3) Set vertical MODE to CH2 and make a simiar check.
[XBGaiN 100 MHz, less than —3 dB. |
I
Check of 20 MHz BW SG-503 HORIZ DISPLAY: A (1) Apply a sine wave signal of 50 kHz t CH1 INPUT to produce a |
Frequency Characteristics 50 Termi- | Vertical MODE: CH1 waveform of 6 div. {
nation | A SOURCE: V MODE {2} Vary the frequency of the input signal witnout changing to ocsillator out- ,
CH1 AC-GND-DC: DC put and read the frequency at which the amplitude on the screen |
CH1 VOLTS/DIV: BmV becomes 4.25 div. This frequency must be within the specification
20 MHz BW: ON limits.
TRIG MODE: AUTO [20 MHz BW fréquency ct eristics| of —3dB:15MHz to 26 MHz.|
Adjustment of CH1 OUT | TC4 X73-1500 | 475A CH1 AC-GND-DC: AC {1) With the vertical axis sensitivity of 475A set to 50 mV, lead a 500 sa.505 SO EmInaten <Nota>
Frequency Characteristics 50¢ Termi- | CH1 VOLTS/DI mV coaxial cabte from CH1 OUT and terminate it with 508 termination and T If the square wave cha-
nation | CH1 ¥ POSITION: 12 o'clock connect it to CH1 OUT of 47BA. racteristics of CH1 PRE-
(through type! {2) Apply a sine wave signal of 50 kHz to CH1 INPUT and adjust the AMP and V. OUTPUT
508 Coaxial oscillator output so that the vertical amplitude of 475A becomes 6 div. AMP are readjusted the
cord When the frequency is varied to 100 MHz without changing the | square wave characte-
{BNC-BNC) oscillator autput, adjust TC4 so that the amplitude on the CRT screen of | ristic and frequency
! $G-503 475A becomes over 4,25 div. characteristic  will also
[CH1 OUT frequency characteristic | 100 MHz, less than — 3 dB change.
i |
Adjustment of CAL Output | VR16 X74-1350 | 475A (1) Short-circuit TP1 (X74-1350) and adjust VR17 so that the voltage at e ] <Note>
VR17 X74-1350 | FC-756 CAL output terminal becomes 1.0 V %1%, i i For checking the fre-
DL-720 (2) Set the vertical axis sensitivity of 475A to 20 mV and the sweep time to E " ity quency, a frequency
0.2 ms. i counter (FC-766) may
(3) Lead @ probe from the calibration voltage output terminal (CAL) of oveRl | be used,

CS8-2110 and connect it to CH1 INPUT of 475A.
4) Adjust VR186 sa that the frequency becomes 1 kMz.

< Check >

Frequency: within 1°kHz +3%.
Output voltage: within 1.0 Vp-p +1%.
Duty ratio: within (60 +2)%

15 div)
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ADJUSTMENT

Adjustment | P.C.B. Test ! '
Item c’::‘::r " No. Equi:rsnent Control Setting Adjustment and Check IHustration Remark
ADJUSTMENT OF HORIZONTAL SWEEP
Coarse Adjustment of A $G-502 HORIZ DISPLAY: A (1) Apply a sine wave signal of 1 kHz to CH1 INPUT and adjust the SLOPELH)
and B Trigger Genter and Vertical MODE: CH1 oscilloscope output and ¥ POSITION to produce a waveform of 71
SLOPE TRIG MODE: AUTO amplitude 3 div above and below the horizontaf center graticule line on KER VALY \
CH1 AC-GND-DC: AC the CRT screen. v
Coarse Adjustment of VR2 X77-1280 A SWEEP TIME/DIV: 0.2ms (2} Adjust VR2 so that the starting point of the waveform is aligned with the 7 |
A Trigger Center and VR4 X77-1280 A SOURCE: V MODE horizontal center graticute line on the CRT screen. 7 v 7 ik ]
SLOPE A COUPLING: AC {3) Set A SLOPE to (~) and adjust VR4 to bring the starting point to the ¥ ] $ow
A trigger LEVEL: 12 o’clock position of the starting point of the waveform produced when A SLOPE e } c \
A SLOPE: + is setto (+). r i i j ‘
Align the starting point with the horizontal center
graticule ling
] LoffE (
7 > 7
.
3
PO
i
Align SLOPE (—| with the starting point of SLOPE {+)}
c'“;’fr"_“dj“sé'“et“‘ VR2 X77-1290 | 5G-502 HORIZ DISPLAY: DUAL (1) Set A INTENSITY to fully CCW.
o b si‘gg;’ enter VR3 X77-1290 Vertical MODE: CH1 (2) Apply a sine wave signai of 1 kHz to CH1 INPUT and adjust the oscillator
an A SOURCE: V MODE output and ¥ POSITION to ‘produce a waveform of amplitude 3 div
B SOURCE: CH1 above and below the horizontal center graticule line on the CRT scresn.
B COUPLING: AC (3) Adjust VR2 so that the starting point of the waveform is afigned with the
B trigger LEVEL: 12 o’clock horizontal center graticule line on the CRT screen.
B SLOPE: + {4) Next, set B SLOPE to (~) and adjust VR3 to bring the starting point of
A SWEEP TIME/DIV: 0.5 ms the waveform ta the position of the starting point of the waveform pro-
B SWEEP TIME/DIV: 0.2 ms duce when B SLOPE is set to {+].
TRIG MODE: AUTO
¥ TRACE SEP: NORM
Adjustment of VRO X74-1350 | TG-501 HORIZ DISPLAY: A (1) Apply a marker signal of 0.5 s to CH1 INPUT. T ~T7 <Note>
A Sweep Time 50Q Termi- | Vertical MODE: CH1 (2) Operate < » POSITION to bring the first peak of the marker signal to the {1) When TG-501 is us-
nation | A SOURCE: V MODE ieft end of the graticule line and adjust VRS for the 11th peak to the right s e e S S | ed, set CH1 AC-

A SWEEP TIME/DiV: 0.5ms
TRIG MODE: AUTO
A VARIABLE: CAL

end of the graticule lire.

st peak

| Fittne poak

GND-DC to AC,
VOLTS/DIV to
0.5 V/div, thru 5002

termination.

{2) If the 11th peak is
not visible, adjust
VR7 (X74-1350)
for A sweep length
adjustment.
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ADJUSTMENT

Position

Vertical MODE: CH1

A SOURCE: V MODE

A SWEEP TIME/DIV: 0.5ms
TRIG MODE: AUTO

screen,

(2} Set the FINE knob of « » POSITION to 12 o’clock.

{3) Turn «» POSITION fully CW without turning the FINE knob and note
the deviation between the starting point of the trace and the cénter of
the screen. Next; turn «» POSITION fuly CCW and measure the
distance between. the ending point of the trace and the center of the
screen. N
Make adjustment so that these deviations will have the same width.

less than 1 div.

Fully tum

[ [ 11
I

2~{[-Fully turn «» POSITION CW

-

I
cw—Eol |

«» POSITION C
\

Item Ag’:::::fm Pi&.a' Eq‘;::em Control Setting Adjustment and Check llustration Remark
Adjustment of VR10 X74-1350 | TG-501 HORIZ DISPLAY: DUAL (1) Apply a marker signal of 0.5 ms to CH1 INPUT. Tt peak 11th peak <Note>
B Sweep Time 508 Termi- | Vertical MODE: CH1 {2) On the screen A and B sweeps of CH1 input signal will appear. Operate heten 1. When TG-501 is us-
nation | A SOURCE: V MODE ¥ TRACE SEP to bring these sweeps into the positions where they can ed, the knobs must be
B SOURCE: CH1 be easily adjusted. operated in the same
A SWEEP TIME/DIV: 0.5ms {3) Make adjustment so that the first peak of B sweep is brought to the left \ manner as described
B SWEEP TIME/DIV: 0.5ms end of the graticule fine on the screen and the 11th peak to the right end } Senaratel 0.8 with. %] TBACE|sEP above.
TRIG MODE: AUTO of graticule line on the screen. M 2. if the 11th peak is not
A, B SLOPE: + (4} Make sure that A and B TRIG'D lamps are on. 15t pok T 1th peak, visible adjust VRS
A, B INTENSITY: Fully CW SNANP PN PN {X74-1350)for 8 sweep
DELAY TIME MULT: 0.20 B swaep length adjustment.
3. The B sweep time will
not change even if A
VARIABLE is turned.
Adjustment of A Sweep | VR7 X74-1350 | TG-501 HORIZ DISPLAY: A (1) Apply a marker signal of 0.5 ms to CH1 INPUT. <Note>
Length 500 Termi- | Vertical MODE: CH1 (2} Make adjustment ;o that the total length is 12 div. Turn <« » POSITION to
nation . | A SOURCE: V MODE shift the base line two
A SWEEP TIME/DIV: 0.5ms markers to the left then
TRIG MODE: AUTO you can see the 12th
T T time marker with the
T T 12th peak | Graticule area.
13th peak
Adjustment of B Sweep VR8 X74-1350 HORIZ DISPLAY: DUAL (1) Apply a marker signaf of 0.6 ms to CR1 INPUT. : VR7
Vertical MODE: CH1 (2) A and B sweeps will appear on the screen. I | (VR8}
A SOURCE: V MODE Use ¥ TRACE SEP to separate them. ]
B SOURCE: CH1 (3) Make adjustment so that the total length of B sweep is 12 div.
A SWEEP TIME/DIV: 0.6ms
B SWEEP TIME/DIV: 0.5ms
TRIG MODE: AUTO
A, B SLOPE: +
A, B INTENSITY: Fully CW
DELAY TIME MULT: 0.20
Adjustment of A Sweep VR11 X74-1350 HORIZ DISPLAY: A (1} Set CH1 AC-GND-DC to GND to bring the trace to the center of the CRT 1
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ADJUSTMENT

Htem Ag{;‘:::;‘f“‘ P',&‘_B' Eq;::am Control Setting Adjustment and Check Nustration 1 Remark
Adjustment of B Sweep | VR12 X74-1350 | TG-501 HORIZ DISPLAY: DUAL (1) Apply a marker signal of 0.5 ms to CH1 INPUT and align the first peak of
Position 50Q Termi- | Vertical MODE: CH1 A sweep to the leftmost division of the CRT screen.
nation | A SOURCE: V MODE (2) Operate ¥ TRACE SEP to separate A sweep and B sweep and set A ¢
B SOURCE: CH1 VARIABLE to CAL.
AB SWEEP TIME/DIV: 0.5ms | (3] Make adjustment so that the starting point of B sweep is aligned with
TRIG MODE: AUTO that of A sweep in the horizontal position.
A, B SLOPE: + <Check>
A, BINTENSITY: Pully CW | Operate ¥ TRACE SEP so that A swaep and B sweep are superimpased on
DELAY TIME MULT: 0.20 one another and make sure that their starting points coincide with each
other.
Adjustment of X10 MAG | VR13 X74-1380 | TG-501 HORIZ DISPLAY: A i {1) Apply a marker signal of 0.1 ms to CH1 INPUT to produce a
Gain i 500 Termi- | Vertical MODE: CH1 of vertical amplitude of about 2 div.
nation | A SOURCE: V MODE (2] Align the first pesk of the marker signal with the left end of the graticule
A SWEEP TIME/DIV: 0.1ms line on the CRT screen and the 11th peak with the right end and pull the N\
TRIG MODE: AUTO X10 MAG switch.
CH1 VOLTS/DIV: 1V (3) Make adjustment so that the peak-to-peak distance is 10 div. | L 2
CH1 AC-GND-DC: DC Check ! ;
i ; :
P 10 times 5% ! N
| i T |X10 MAG
Adjustment of X10 MAG | VR14 X74-1350 HORIZ DISPLAY: A (1) Apply a marker signal of 0.5 ms to CH1 INPUT to produce 3 peaks Align with center vertical graticuls line.
Genter Vertical MODE: CH1 waveform on the CRT screen. :
A SOURCE: V MODE (2) Operate «» POSITION to bring the central peak to the vertical center
A SWEEP TIME/DIV: 0.1ms graticule line on the scréen.
A VARIABLE: CAL (3) Make adjustment so that the waveform will be aligned with the vertical N N L
TRIG MODE: AUTO center graticule fine on the screen when the FINE knob is pulled out (X10 ]
A SLOPE: + MAG position). 1
< Check >
Repeatedly push and pull the FINE knob to make sure that the center of the
waveform does not move. ; X10 MAG
Deviation | less than 1 div.
Adjustment of MAG Recheck the center at X10 MAG and Gain.
Center and Gain
Adjustment of VR2 (50ms) | X74-1350 | TG-501 HORIZ DISPLAY: A (1} With A SWEEP TIME/DIV set to 50ms apply a marker signal of 50ms to
A Sweep Time, 50ms, Bys | VR1 (Bys) | X74-1350 | 500 Termi- | Vertical MODE: CH1 CH1 INPUT.
and 0.1zs. TC1 (0.14s} | X74-1350 nation | A SOURCE: V MODE {2) Adjust VR2 sa that the first peak of the marker signal is aligned with the
TRIG MODE: AUTO left end of the graticule on the screen and the 11th peak with the right
A VARIABLE: CAL end.
(3} Next, rotate the A SWEEP TIME/DIV to 5y and apply a 5us time marker
to CH1 INPUT and adjust VR1 in the same manner as (2).
(4) Next, A SWEEP TIME/DIV to 0.1us and with O.1us time marker to CH1
INPUT, adjust TC1 in the same manner as (2).
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ADJUSTMENT

ttem Adustmont | PCB. Eq;;:en " Control Setting Adjustment and Check lustration Remark
Adjustment of VR4 (50ms) | X74-1350 | TG-501 HORIZ DISPLAY: DUAL (1) Set A and B SWEEP TIME/DIV to 50ms and apply a marker signal of
B Sweep Time 50ms, Bus | VR3 (5x8) | X74-1350 | 508 Termi- | Vertical MODE: CH1 50ms to CH1.
and 0.1s TC2 {0.1p8) | X74-1350 nation | A SOURCE: V MODE {2) Operate ¥ TRACE SEP to separate A sweep and B sweep to be in the
B SOURCE: CH1 positions where adjustment can be made easily.
AB SWEEP TIME/DIV: 0.5ms | (3) Adjust VR4 so that the first peak of the marker signal is aligned with the
TRIG MODE: AUTO left end of the graticule line on the screen and the 11th peak with the
A, B SLOPE: + right end.
A, B INTENSITY: Fully CW . | {4} Rotate A and B SWEEP TIME/DIV to 5us and apply a 5ps time marker to
DELAY TIME MULT: 0.20 CH1 INPUT and adjust VR3 in the same manner as (3).
(5) Next, A and B SWEEP TIME/DIV to 0.1us and with 0.14s times marker
to CH1 INPUT, adjust TC2 in the same manner as (3},
Adjustment of 20ns TC3 X74-1350 HORIZ DISPLAY: A (1) Apply @ marker signal of 20ns to CH1 INPUT, ‘
A Sweep Linearity Vertical MODE: CH1 (2} Make adjustment so that the total length of the waveform is 11 div. L ]
A SOURCE: V MODE
A SWEEP TIME/DIV: 20ns
A VARIABLE: CAL
TRIG MODE: AUTO
A SLOPE: +
Adjustment of 20ns TC4 X74-1350 HORIZ DISPLAY: DUAL {1} With A and B SWEEP TIME/DIV to 20ns, apply a marker signal of 20ns
B Sweep Linearity Vertical MODE: CH1 to CHT INPUT.
A SOURCE: V MODE (2) Operate % TRACE SEP to separate A sweep and B sweep into the posi-
B8 SOURCE: CH1 tions where they can be easily adjusted.
TRIG MODE: AUTO {3) Make adjustment so that the total length of the waveform is 11 div.
A, B SLOPE: +
A, BINTENSITY: Fully CW
DELAY TIME MULT: 1.00
Check of Sweep Time HORIZ DISPLAY: A {1) Apply a reference time marker signal for each range of A SWEEP
Error in All the Range Vertical MODE: CH1 TIME/DIV.
m A SOURCE: V MODE (2] Measure the time error rate and make sure it is within the specification
TRIG MODE: AUTO limits.
] HORIZ DISPLAY: DUAL (1) Operate ¥ TRACE SEP to sepaiate A sweep and B sweep into the posi-
Vertical MODE: CH1 tions where they can be easily adjusted.
A SOURCE: V MODE (2) Apply a reference time ‘marker signal in each of all the ranges
B SOURCE: CH1 (50ms — 20ns} of B sweep.
A VARIABLE: CAL 3

TRIG MODE: AUTO

A, B SLOPE: +

A, BINTENSITY: Fully CW
DELAY TIME MULT: 1.00

Measure the time error rate and make sure it is within the specification
lmits. ‘
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ADJUSTMENT

Vertical MODE: CH1

A SOURCE: V MODE

A COUPLING: AC

CH1, CHZ AC-GND-DC: AC
CH1, CH2 VOLTS/DIV: BmV
A SWEEP TIME/DIV: 0.2ms
A SLOPE: +

TRIG MODE: AUTO

output to produce a waveform of 4~6 div on the CRT screen.
(2) Operate A trigger LEVEL and CH1 ¥ POSITION so that the waveform
may have an ampiitude equally above and below the horizontal center
graticule line on the CRT screen.
Set A SLOPE to {—) and make adjustment so that the starting point of
the waveform will be in the position of the starting point of the
waveform when A SLOPE is in the {+) position.
< Check>
{1) Repeatedly turn the A SLOPE knob from {+) to {—) and make sure that
the starting points are in the same positions.
(2} Make sure that the rise stope of the waveforq will be synchronized when
the A SLOPE knob is in the {+) position and the fall slope will be syn-
chronized when the knob is in the (—) position.
Feed the same signal to CH2 and set vertical MODE to CH2 to produce a
waveform of CH2 and make sure that the rise slope of the waveform is
synchronized when the A SLOPE knob is at {+) and the fall slope is syn-
chronized when it is at () position.

(3]

(3;

Align SLOPE {+}
with the horizontal center graticuls line  SLOPE (+)

SLOPE (-}

Adjustment P.C.B. Test " .
Item. C]o trol N, Equipment Control Setting Adjustment and Check lilustration Remark
ADJUSTMENT OF X-Y OPERATION
Adjustment of X VR15 X74-1350 HORIZ DISPLAY: A (1) Operate % POSITION for both CH1 and CH2 to superimpose the two i <Note>
Position Center Vertical MODE: DUAL, ALT traces on one another in the centar of the CRT screen. When making X-Y ad-
’ CH1, CH2 VOLTS/DIV: BmV {2} Make adjustment so that the bright spot comes to the center of the justment, do not set both
CH1, CH2 AC-GND-DC: GND screen when HORIZ DISPLAY is switched in X-Y. CH1 and CH2 to X5
A SOURCE: CH1 <Check> GAIN.
TRIG MODE: AUTO Operate CH2 % POSITION and make sure that the spot will move as describ-
A SWEEP TIME/DIV: 0.1ms | ed below.
{1) When the knob is turned counterclockwise, the spot moves leftward
more than 5 div.
{2) When the knob is turned the spot maves ri more than
5 div.
Distance between the spot and the center of | within =1 div from the
screen. center of the screen.
Adjustment of X Gain VR25 X73-1600 PG-506 HORIZ DISPLAY: X-Y Apply a square wave signal of 20 mVp-p, 1 kHz to CH2 INPUT and make ad-
CH2 AC-GND-DC: AC justment so that the horizontal amplitude is 4 div.
CH2 VOLTS/DIV: 5mV
Readjustment of X Readjust X position Center and X Gain.
P jon Center and X Gain
Check of X Axis Frequsncy SG-602 HORIZ DISPLAY: X-Y (1) Apply a sine wave signal of 1 kHz to CH2 INPUT and adjust the osciliator
Characteristic CH2 AC-GND-DC: DC output te produce a waveform of 10 div.
CH2 VOLTS/DIV: 5mV {2) When the frequency is varied to 5 MHz without changing the oscillator
output, the amplitude must be over 7.1 div {—3 dB).
[Frequency DC to 5 MHz, less than — 3 dB. ]
ADJUSTMENT OF TRIGGERING
Adjustment of A Stope VR4 X77-1280 | SG-502 HORIZ DISPLAY: A (1} Apply a sine wave signal of 1 kHz to CH1 INPUT and adjust the osciltator
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ABJUSTMENT

Hem Ag‘::::gf"' Pi&_B‘ EqJ:’s;em Control Setting Adjustment and Check lustration Remark
Adjustment A Trigger VR2 X77-1280 $G-502 HORIZ DISPLAY: A {1) Set A trigger LEVEL to 12 o’clock. SLOPE {+}
Level Center and VR3 X77-1280 Vertical MODE: CH1t {2) Apply & sine wave signal of 1 kHz to CH1 INPUT and adjust the oscillator
Fix Sensitivity A SOURCE: V MODE output to produce & wavefosm of 4~ div on the CRT screen. 7N y I 7N
A COUPLING: AC {3) Operate CH1 % POSITION to move the waveform so that its amplitude is \l[/ /
CH1, CH2 AC-GND-DC: AC equally above and below the harizontal center graticule line on the CRT 1 \ X 7 /
CH1, CH2 VOLTS/DIV: SmV screen. £
A SWEEP TIME/DIV: 0.2ms | (4) Adjust VR2 so that the starting:point of the waveform is on the horizon- / \ A
A SOURCE: + tal center graticule line on the CRT screen. \/ . / \\ \—-/ \
TRIG MODE: AUTO (5) Pull FIX knob and adjust the sine wave input signal of CH1 to obtaina | [~
waveform of 1 div. l
(6 When A SLOPE Is alternately turned to {+} and (~1, adjust VR3 to syn- Wign the starting peint with the SLOPE (-
chronize. horizontal center graticule line
, {7) Repeat (2) ~(6) procedures for several times.
<Check > . Trigger LEVEL at 3 o'clock direction
{1} When A SLOPE is alternately turned to {+) and (), the starting point N T I
must be always on the horizontal center graticule line. -
{2} With A SLOPE remaining in the position of (+), tum trigger LEVEL \A X FA
clockwise toward 3 o’clock from near 9 o'clock and see if the \/ Wil
is as shown at right.
13) Adjust the osciflator output so that the waveform amplitude becomes / A \
0.5 div and make sure that synchronization can be obtained by A trigger / \U \/ i \
LEVEL. “‘/“ i N
|
| Trgger LEVEL at 8 o*dlock direction
Trigger LEVEL at 12 o’clock position
. (1) Apply a 100 MHz sine wave' signal to CH1 INPUT and adjust the
Adjustment of 100 MHz | TC? X77-1280 | SG-503 A, B SOURGE: CH1 oscillator output to produce a waveform of 0.8 div on the CRT screen.
Trigger e X77-1290 (2) Adjust TC1 so that the waveform is synchronized at 0.8 div.
< Check >
Adjust the oscillator output so that the waveform amplitude becomes
0.5 div and make sure that synchronization can‘t be obtained by trigger
LEVEL.
Adjustment of B Slope VR3 X77-1290 | SG-502 HORIZ DISPLAY: DUAL {1}, Apply a sine wave signal of 1 kHz to CH1 INPUT and adjust the oscillator Align SLOPE {+)

Vertical MODE: CH1

A SOURCE: V MODE

B SOURCE: CH1

A, B COUPLING: AC

CH1, CH2 AC-GND-DC: AC
CH1, CH2 VOLTS/DIV: 5mV

A,B SWEEP TIME/DIV: 0.2ms
A VARIABLE: CAL

A, B SLOPE: +

TRIG MODE: AUTO

A, B INTENSITY: Fully CW

output to produce a waveform of 4~6 div on the CRT screen.

Operate A trigger LEVEL, B trigger LEVEL and CH1 ¥ POSITION to move

waveform so that its amplitude is equally above and below the horizontal

center graticule Tine on the screen.

Set A INTENSITY to CCW and B INTENSITY to an arbitrary position near

3 o'clock.

Set B SLOPE to () and make adjustment so that the starting point of

the waveform comes to the same position of the starting point of

waveform when B SLOPE is in the {—] position.

<Check>

(1) Turn B SLOPE knob alternately to {+} and (~) and make sure that the
starting point is always on the horizontal center graticule line.

{2) When B SLOPE is in the () position, the rise slope of the waveform
should be synchronized and its fall siope be synchronized at {—}.

(3) Apply the same signal to CH2 and set vertical MODE to CH2 to produce
a wavefarm of B sweep of CH2 on the screen to make sure that the rise
slope of the waveform is synchronized when B SLOPE is at {+) and the
+all slope is synchronized at {—).

(2

(3]

{4)

with the horizontal center graticude line  SLOPE (+}

AN B

7

% N,
A Vi

SLOPE (~}
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ADJUSTMENT

Adjustment

P.C.B.

Test

ftem Control No. Equipment Control Setting Adjustment and Check llustration ¢ Remark
Adjustment of B VR2 X77-1290 | $G-502 HORIZ DISPLAY: DUAL (1) Tumn B trigger LEVEL knob to 12 o'clock. SLOPE (+)
Trigger Level Center Vertical MODE: CH1 (2) Apply a sine wave signal of 1 kHz to CH1 INPUT and adjust the oscillator T
A; B COUPLING: AC output to produce a waveform of 4 ~6 div on the CRT screen. N ~ i
CH1, CH2 AC-GND-DC: AC | {3) Operate CH1 ¥ POSITION so that the waveform has an ampiitude equal- / 7 - o A e
CHt, CH2 VOLTS/DIV: BmV ly above and below the horizontal center graticule line on the screen. \[/
AB SWEEP TIME/DIV: 0.2ms | {4) Turn A INTENSITY to CCW and B INTENSITY to position near 3 o'clock i \ \l [/ VLY
A VARIABLE: CAL and make adjustrent so that the starting point of the waveform is on the / _A \ A
B SOURCE: CH1 horizontal center graticule line. \ 71\ \
<Check > [ N X 1/
(1) Tun B SLOPE alternately to {+} and {~) and make sure that the starting g i
point of the waveform is always on the harizontal center graticule line. “Align the starting point with the Store o)
{2) With B SLOPE knob remaining in the (+1 position, turn trigger LEVEL horizontal center graticule line.
knob clockwise toward 3 o'clock from near 8 o'clock and see if the
waveform appear as shown at right. 3
(3} Adjust the oscillator output so that the waveform amplitude becomes Trigger LEVEL at 3 o'clock directiori
0.5 div and make sure that synchronization is obtained at this time by N
ing B trigger LEVEL. b
operating B trigger \ \x’ WANARY \
I/ \\ \\ AY 7 Vi
X A
Trigger LEVEL at 9 o'clock direction
Trigger LEVEL at 12 o'clock position
Adjustment of VRE X74-1350 HORIZ DISPLAY: ALT (1) Set DELAY TIME MULT to 0.20. B .
DELAY TIME MULT VRS X74-1350 Vertical MODE: CH1 (2) Operate A INTENSITY and B INTENSITY properly to make B trace b ] N ]
CH1 AC-GND-DC: GND brighter and A trace light dimmer. " Adjet VB 5o hat tha B Swasp s 0.2 div.
TRIG MODE: AUTO {3) Operate «» POSITION to bring the starting point of A trace to the left + i 0 } i i {A Sweep
A SWEEP TIME/DIV: 0.1ms end of the graticule line on the CRT screen. 2o Eonmeon
B SWEEP TIME/DIV: 1ps (4} Make adjustment so that B trace may appear as shown at right. / L - —1 £y
¥ TRACE SEP: NORM (5) Next, set DELAY TIME MULT to 10.00. @
STARTS AFTER DELAY:PULL| (6) Repeat (1) thru {5) 2 or 3 times. i al
< Check > L,,, . [ aEULG_v TIME
Set DELAY TIME MULT to 5.00 and make sure that the starting point of B | A e starting point with
trace is in a position within 5 div 0.2 div from the left end of the screen. | the loft point of scofe.
—— B Sw]eep
Align the starting point with
the vertical graticule line. (VR8)
A Sweep’
(
!
Il
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ftem

Adjustment
Controt

P.C.B.
No.

Test
Equipment

Control Setting

Adjustment and Check

Hllustration

Remark

OPERATING CHECKS

Check of Current CAL

Current probe
P6302

Touch a current proble to current CAL terminal on the rear panef-to make sure
that the calibration current is 1 kHz £3% and 10 mA =2%.

arbitrary position
CH1 AC-GND-DC: AC
TRIG MODE: NORM

AMSB03

475A
Check of Trigger $G-502 Vertical MODE: CH1t (1) Make of trigger sensitivity to the table given
Sensitivity S5G-503 CH1 VOLTS/DIV: BmV next page. (For both A and B sweeps)

475A A, B SWEEP TIME/DIV:

[ A Sweep, INT,

(1) Set HORIZ DISPLAY to A and A SOURCE to CH1.

{2) Apply a sine wave signal to CH1 INPUT, vary the oscillator output and
operate A trigger LEVEL to measure the minimum synchronizing
amplitude on the CRT screen. When doing this, make sure that the A
TRIG' D lamp is on.

Check synchronization by each check frequency.

(] B Sweep, INT

{1) Set HORIZ DISPLAY to B DLY'D, A SOURCE to CH1 and B SOURCE to
CH1.

(2) Apply a sine wave to CH1 INPUT, vary the oscillator output and operate
B trigger LEVEL to measure the minimum synchronizing amplitude.
When doing this, make sure that the A TRIG'D and B TRIG'D lamps are
on.

Check synchronization by each frequency.

{IN] A Sweep, EXT

(1) Set HORIZ DISPLAY to A and A SOURCE to EXT 1/1 or 1/10.

(2) Apply a signal of the same voltage simultaneously to CH1 and CH3 IN-

PUT jacks.

Operate CH1 VOLTS/DIV to produce a waveform of 6 div on the CRT

screen.

(4) Vary the oscillator output and operate A trigger LEVEL to measure the
minimum synchronizing amplitude by the oscilloscope (475A).

Check synchronization by each check frequency.
When doing this, make sure that A TRIG'D lamp is on.

[IV] B Sweep, EXT H

{1} Set HORIZ DISPLAY to ALT, A SOURCE to CH1 and B SOURCE to EXT
1/1 or 1/10.

{2} Apply a signal.of the same voitage simultaneously to CH1 and CH4 IN-
PUT jacks. |

{3} Operate CH1 VOLTS/DIV to produce a waveform of 6 div on the CRT
screen.

(4) Operate B trigger LEVEL and A trigger LEVEL to synchronize both A
sweep and B sweep.

(8) Vary the oscillator output and.operate B trigger LEVEL and measure the
minimum sy izing i by the i (475A). Check
synchronization by each check frequency.

(6) Make sure that the B TRIG’D lamp is on.

(3
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No.
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Control Setting

Adjustment and Check

llustration

Remark

[V] Check of tri

igger sensitivity

Trig. sensitivity iMin. syric amplitude)

FREQ. RANGE
COUPLING 0. NG SOURCE SOURCE SOURCE
Ha) . MODE EXT 1/1 EXT 1/10
{CH1 or CH2)

204z ~ 20MHz 5OmVp-p 0.5Vp-p

ac ~5O0MHz 100mVp-p Wop
~ 100MHz 210mVp-p 2.1Vpp
DC ~ 20MHz . 50mVp-p 0.5Vp-p
bC ~ GOMHz Tdiv 100mVp-p Wp-p
~100MHz 1.5dv 210mVp-p 2.3Vpp
0.5div 50mVp-p 0.6Vpp
AC 1kHz Not to be. Not to be Not 10 be.

Haer 18z i ’ i
at Tdiv at 100mVp-p at 1Vp-p
0.6div 50mVp-p 0.5Vpp
AC 1MHz Not to be Not to be Not to be

L Hz ; i
at 1div at 100mVp-p at 1Vp-p

VIDEO signal

VIDEQ FRAME 0.5div 50mVp-p 0.5Vp-p

LINE

(V] Chack of trigger sensitivity by TRIG MODE
HORIZ DISPLAY: A, A SOURCE: AC

Trig. sensitivity (Min. sync amplitude)

. RAN
TRiG MopE | FPEQ RANGE | SoURCE SOURCE SOURCE
Ha) V. MODE EXT 1/1 T 1110

{CHT or CH2)

30Hz~ 20MHz 50mVp-p 0.5Vpp
AUTO 50MHz 100mVp-p W
~100MHz 210mVp-p 2.1Vp-p
X 40Hz~ 20 MHz 100mVp-p 1.0vpp
-~ 80MHz 210mVp-p 2.1Vpp

1 TRIG MODI

[VIT] Check of trigger source (A sweep)

E: AUTO, HORIZ DISPLAY: A

2 Applied different signals 1o CH1~CH4 and operate A SOURCE
described below and make sure to operate as follow.

A SOURCE

Operation

V. MODE

Vertical MODE—~CH1, The signal of CH1 is synchronized with A
sweep
Vertical MODE~CH2, The signal of CH2 is syncfironized with A

Vertical MODE—DUAL, ALT
When the signals of CH1 and CH2 are superimposed
on ane another they are synchronized with the A
sweep of CH1 and CH2, respectively, but there will
be o synchronization when thers is no signat

Ver DE--DUAL, CHOP, No Sync.

0D

Synchrorized with the signal of CH2 when CH1 +CH2
(CH1 — CH2 at GH2 INV)

Vertical MODE—QUAD, ALT
When the signals of CH1~CH4 are superimposed
on one another on the CRT screen, the signals will be
synchronized with the A sweep of CH1 ~CHé respectively
but thers will be no sync when there is no signal.

{ MODE—QUAD, CHOP, No Sync.

CH1

The signal of CH1 is synchronized with A sweep

CH2

The signal of CH2 is synchronized with A sweep

EXT1/1

The signal of CH3 is synchronized with A sweep

EXT 1/10

The signal of CH3 is attenuated to 1/10 and'synchronized with A
sweep.

3 Check syrx

¢ by the lighting of A TRIG'D lamp.
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ADJUSTMENT

Adjustment P.C.B. Test . .
Item Control No. Equipment Control Setting Adjustment and Check {llustration Remark
[VH] Check of trigger source (B sweep)
(1) Set HORIZ DISPLAY to A, TRIG MODE to AUTO, Vertical MODE to
DUAL, ALT and A SOURCE to V MODE.
) Apply different signals to CH1, CH2 and CH4 and superimpose the
signals of CH1 and CH2 on one another on the CRT screen and syn-
chronize them by A trigger LEVEL,
Set HORIZ DISPLAY to B DLY'D and operate B SOURCE as described
below to check the synchronization.
B SOURCE Operation
CH1 The signal of CH1 is synchronized with B sweep,
CHZ The signal of CH2 is synchronized with B sweep.
EXT 1/1 The signat of CH4 is synchronized with B sweep.
EXT 1110 The signal of CH4 is attenuated to 1/10 and synchronized
with B sweep.
Make sure that the B TRIG'D lamp is on.
Check of Jitter SG503 HORIZ DISPLAY: A Apply a sine wave signal of 100 MHz to CHt INPUT and adjust the T
508 Termi-- | A SOURCE: CH1 oscillator output to produce a waveform of 4 div on the CRT screen. Sittor within
nation | TRIG MODE: NORM {2) Operate A trigger LEVEL to find a point where the jitter is minimi; 0.25div.
A COUPLING: AC Toos than
A SWEEP TIME/DIV: 20ns 7’ .
CH1 VOLTS/DIV: 0.1V
CH1 AC-GND-DC: AC
X10 MAG: PULL
HOLDOFF: NORM B
i i
Check of TG-501 HORIZ DISPLAY: ALT Apply a marker signal of 1 ms to CH1 INPUT to produce a waveform of A Sv‘me;" H “ <Note>
DELAY TIME MULT 500 Termi- | A, B SOURCE: CH1 2~ 3 div on the CRT screen. When TG-501 is used,
nation | TRIG MODE: AUTO Operate ¥ TRACE SEP to separate B sweep and A sweep. CH1 VOLTS/DIV shouid

Vertical MODE: CH1
STARTS AFTER DELAY: PULL
CH1 AC-GND-DC: AC

A SWEEP TIME/DIV: 1ms

B SWEEP TIME/DIV: 5us

Operate « » POSITION to align the first peak of the waveform with the
left end of the screen.

Adjust A INTENSITY and B INTENSITY to bring the waveform into the
positions where they can be easily visible.

Operate DELAY TIME MULT so that the patterns of the screen appear as
shown at right {the second peak of the A sweep should be intensity
meodutated and should be aligned with the left end of B sweep scale) and
note the dial reading at this time.

Measure the diat
reading. (A}

DELAY TIVME
MULT

be set to 0.5V thru 502
termination.
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ADJUSTMENT

Adjustment [ P.C.B. Test ! "
Item cjomml N, Equipf“en " Control Setting Adjustment and Check lilustration Remark
(6) Turn DELAY TIME MULT and operate -« » POSITION so that what is [T Ksween T
shown at right will happen at the 10th.peak and note the dial reading at T G
this time. \— ]
{7) Make the following calculation from the dial reading to make sure that . \ .
the error is within the specification limits. e A
(B) — (A)=8.00+0.2 - ,
[Time mt error [ within (1% of +0.1% of ful scalel] N B |
N || B sweep |
Measure the dial
reading (8)
= DELAY TIME
MULT -
£
Check of TG-501 HORIZ DISPLAY: ALT (1) Apply a marker signal of 1 ms to CH1 INPUT to produce a waveform of Aot
Delay Time Jitter 500 Termi- | A SOURCE: CH1 2~3 div on the CRT screen.
nation | B SOURCE: CH2 (2) Operate ¥ TRACE SEP ta separate A sweep and B sweep.
TRIG MODE: AUTO (3} Operate DELAY TIME MULT to obtain the pattemns as shown at right: >
Vertical MODE: CH1 (DELAY TIME MULT is to be set to about 10.00). o
STARTS AFTER DELAY:PULL | (4) Make sure that the jitter of B sweep is less than 0.5 div at this time. e
[ ificati less than 1/20,000 s N —
B ENDS A: ON 1 >
CH1 AC-GND-DC: AC Wit .5 fiv.

A SWEEP TIME/DIV: 1ms
B SWEEP TIME/DIV: 1ps

Check of BEAM FIND

HORIZ DISPLAY: ALT

A SOURCE: CH1

B SOURCE: CH2

TRIG MODE: AUTO

Vertical MODE: CH1
STARTS AFTER DELAY: PULL
B ENDS A: ON

CH1 AC-GND-DC: AC

A SWEEP TIME/DIV: 1ms

B SWEEP TIME/DIV: 1us

Make sure that the trace length is fully covered the screen when rotated
SWEEP TIME/DIV to each range:
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ADJUSTMENT

X73-1500-00 (VERTICAL PREAMP UNIT) X73-1510-00 (VERTICAL QUTPUT AMP UNIT) X73-1520-00 (CH3, CH4 AMP UNIT)
ez ) o2
O i)
VRE TC4 = 8‘ vRZ
o} Rz ' & )
8 B 50 87
o3 & © 0 5 w0
I B =
s © ke k
kol
b5
eie wE o : {Component side view}
% o v X77-1280-00 (A TRIG SWITCH UNIT)
i o0
i
X74-1350-00 (TRIG SWEEP UNIT)
v o] o [ele}
o 63 wRis Q) i
e }
(Component side view)
e O v RS TG vee
-0 : & & g %
) X77-1290-00 (B TRIG SWITCH UNIT)
we0 X68-1400-00 (POWER BLANKING UNIT)
w0
.0 #
o
e i 55
VERTICAL ATT.
w O B X81-1430-00 (ASTIG UNIT)
87 VORZ g‘? 69
[ CHI and CHZ
e &5 +iz0v 3

{Component side view)

Fig. 6 LOCATION OF ADJ. CONTROLS
37



TROUBLESHOOTING

*"MODE" LED
Goes on

““TRIG MODE""
LED, goes on

Power LED
goes on

HORiZ
LED DISPLAY DISPLAY YES
LED goes on

All signal of
**MODE" P.C.B,
normal

"All signal of
“"HORIZ DISPLAY"
P.C.8. normal

*“TRIG MODE""
P

“CH1 ~CHOP™
LED. normal

A ~DUAL"
LED normal

“XY LED.
normal

"AUTO ~ SINGLE”
LED, normat

(X81-1320}
IC1, 3

{X74-1350)
IC2b, 7c, 8¢, 8d
D4, 21, 22

(X81-1320)
Ic2

Q1,2
D1




HORIZ
DISPLAY
LED goes on

SUPPLY

YES

TROUBLESHOOTING

"All signal of

P.C.B. nomal

“A~DUAL"
LED normat

“HORIZ DISPLAY".

XY LED,
narmal

(X81-1320)
IC1, 3

(X81-1320)
c2

LED. goes on

“MODE"" LED

Q1,2
D1

(X81-1320)
Ic1,3

{X74-1350)
IC2b, 7c, 8c, 8d
D4, 21, 22

Goes on

Al signal of
“MODE" P.C.B.
nomal

{X81-1320}
Ic1,2

{X73-1500)
CH2 INv:Q48 ~
D18, 19
20 MHz BW:
Q69 ~ 72|
D27, 28




TROUBLESHOOTING

Check the A. INTEN.
£ === «» 4 POSITION {BEAM FIND) operation

S
The spot
Goes not vary Y ES
when rotating the

SWEEP TIME/DIV'
coptrol, ~

Output YES
of X74-1360.00
Check the
<[ BEam J

FIND
operation,

{X74-1350)
Q1~11,D1,2

I(X74—1 360)

A SWEEP

A VARIABLE

B SWEEP
TIME/DV, ‘narmal TIME/DIV
normal normal
NO
Q13,1517 Q434547
{X74-1350} (X74-1350) X74-1¢

r

Output of P35,

Confirm that waveform is
normal

Output of P28,
obtained at all ranges. normal

Connector
P48 Norm/Auto
(Pin8), ",

Connector P48’
XY [Pin 15,
v

1C7d {Pin 13)

Output of P28,
normal

normal

Output of P35,

1X68-1400)
Rormat

BLANKING
CONTROL

BLANKING

BLANKING
CONTROL

L

20MHz BW
- .normal

VERTICAL 'ADD cperation Y ES

DUAL operation~Y ES Quad operation~YES
normal normat

NO NO
CHANNEL

g SUPPLY I 0@9~71,DZ7,28] " CH2 " I SELECT ]I

|1X73 500}

Q82-85
all outputs
romal

CH3/CHG AMP

{X73-1600}



TROUBLESHOOTING

YES

spot:
‘does not vary

Outpiut of P16, Dutput of P35, YES
normal normal Theok the
< {5eam
FIND
NO operstion,

Q58~81, D25 Q1~11,D1,2

A VARIABLE
narmal

NO

IC3a, Q7

{X74-1350)

|(X74 3601

“ALT YES
DISPLAY

when rotating the
SWEEP TIME/DIV
“oqptegl. ©

{X74-1350)

B SWEEP

normal

Confirm that waveform is
{{obtained at all ranges.

YES

13 Dutput of P28,
i

X74-1350)

BLANKING
CONTROL

I

Coliector
waveform of Q21
normal

Output of P28,
normal

1x68-1400)

BLANKING
| CONTROL l ﬂ BLANKING |I

200 operstion oY ES

YES YES

mal

[

084
ON/OFF operation,
normal

{X73-1500}

“_DUAL operation,

Quad operation,
norm:

TIME/DIV
normal

043,45.47

If the trigger signat is not applied,

Canfirm that trigger signal is applied.
{ { check the trigger system first.

J

AINT-B
DISPLAY, normal Dual sweep.

[ ]

u
al

NO

Q82~85
all outputs.
normal

CH3/CH4 AMP

BLANKING
CONTROL

ES
L L
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{

Connector
P46 output.
normal

Zaxis
moduiation,
normal

OTHERS j

Q15,18, D9

CAL output,

Connactor

P44 output.

normal

YES

TROUBLESHOOTING

{outside pin).
orme
NO|x74-13501
80,81, D71,72

(X74-1350}

[ Check the
4 aury ratio

Cliector
waveform of
Q82, narmal,

Q82, D72,73

{X74-3350}

X axis: 09,10, L1

Scale Mumination
(Trace Rotation} as,

PL’
{X68-1400)

(X68-1400)

END



TROUBLESHOOTING

“waveform at TP1
{outside pin).

Check the
duty ratio

Collector
waveform of
082, normal

Q80.81, 071,72

(X74-1350)

Q82, 72,73

{X74-1350)

Qso
Base

aso
Collector

Scale ilumination
Q8, PL1~4

(XB8-1400)

X axis: 29,10, 11
(Trace Rotation)

{X68-1400)

Q81

END Base
(TP 1)

as1
Collector

Qas2
Base

082
Collector

10v

Y

-_ o

m y
ov

Fig. 7 CAL CIRCUIT WAVEFORMS



TROUBLESHOOTING

( POWER SUPPLY OF EACH VOLTAGE )

raz Vertical output amp Vertical pre-amp P2 CcPU
If the power supply voltage is not nor- X73.1510-00 Ll XB132000 =
mal, find the defective unit referring to
the below flowchart.

P27 Horizontal output P36 Trig sweep Pas B Trig switch

X74-1350-00 X77-1280-00

ilter Power supply P3g Power blanking
(X70-1020-00) W02-0413-06 X68-1400-00

amp
X74-1 3§0v00

1"29 ——I 1 P40 (P41}

- " Sweep rotary
High voltage unit P47 -
e 1210. A Trig switch
W02-0414-05 X74-1310-00 rga sertch
Pag
CH3, CHa amp P54 | “HORZ DISPLAY"
X73:1520-00 P.C.B.
25503102 (2/3)

1P55

“’HORIZ DISPLAY""

Jv25.—5.031A02 1213}

Output normal Unit supply

voitage. normat

=D
=

Input of
X88-1400 normel
P30

NO

“‘Power supply’*
{W02-0413-05)

FOUNDATION
VOLTAGE

{X68-1400)

Repair defective
unit

FOUNDATION Y\
VOLTAGE J

IC1a, 01,2, D1 1C2b, 04, D3




TROUBLESHOOTING

H VOLTAGE)
22 Vertical output amp |20 Vertical pre-amp P2 CPU P62 | mope” p.C.B.
1f the powsr supply voltage is not nor- X73-1510-00 X73-1500-00 X81-1320-00 J25-5031-02 {1/3)
mai, find the defective unit referring to
the below flowchart.
Filter P31 Power supply P30 Power blanking 27 H"'iw':: ouput | P36 Trig sweep Pas B Trig switch
(X70-1020-00} W02-0413-05 X68-1400-00 X74-1 32 000 X74-1350-00 X77-1290-00

ste —-J 1 P40 (P41}

High voltage unit Sweep rotary

W02-0414-05 X74-1310-00 £ THig switch

X77-1280-00

—

CH3, CH4 amp
X73°1520-00

‘1P55

"HORIZ DISPLAY""
P.C.B.

P54 *'HORIZ DISPLAY"
P.C.B,

J26-5031-02 {2/3)

J25-5031-02 {2/3)

YES

Output normal Unit supply

voitage, normal

SUPPLY

Input of
X68-1400 normat
P30

NO

““Power supply"” FOUNDATION Repair defective
{W02-0413-05} VOLTAGE unit
{X68-1400)

~2.0kV
P33, Pin2

{ FOUNDATION
\ VOLTAGE

Collector
signal of Q25
8pprox. 8V,

IC1s,Q1,2,01 1C2a, 03, D2 1C2b, Q4, D3 i€ 1b, Q5

Q24 -26,28
D16,17,20

27, D18,19




When X-Y signal (P48, Pin15) is in X-Y,
r===== signalis “L" and not in XY, D
signal is “H'.

Signal of YES g N YES
X-Y CONTROL P4, Finis, XY Control END
normol
NO
(X73-1500}
(X81-1320) IC3a~d, 6 [
Ic1,2, 01,2 81
o1 (X74-1350)
ICigb
68
D19,20,25,27,
51-53,65
‘When X-Y operation, QA Refer to BLANKING CON-
H and QB is 'L | TROL (Fig. 9).
(Table 4}

G4, 03
‘output, normal
iC2a Pin 3

$28-21Q75]
output signal.

P28-4Q73)
output signal,
normat

signal, normal

1C134 output
1138 Pin 3

signal, normal

BLANKING
CONTROL

IC2a5a,11¢cd Q74,75.1C11b Q29,30

D47,48,51

Q72,73,
IC11a,12a,b

{ Check the «» POSITION {Check the X1OMAG aperation
_ -1 operation

. Allselect

signals, normal Q59 YES P35 YES
5 collector waveform, output, narmal T END
normal

X74-1350} (X74-1350)

When X-Y operation,
4% POSITION and

IC14b, D47 ~49 (X74-1350) X10MAG do not function
Q29,30 Q53~59, D50 Q6071

(X77-1290} D53-60

a1, b1

42



TROUBLESHOOTING

Check the BEAM FIND operation

amend

Q13 emitter
waveform
normal

\ Y
{X68-1400)

[ Check the INTENSITY operation
i

Q11~14
D4.5

Q17~19,22,23
Dio

Q20,21,23
D11

BLANKING CONTROL

Pag 1c13a
HORIZ Xy N
oigpLay | BUFFER
15Pin s R
A H WL
ALT H L L TOGGLE H QAs ) 0B
A-INT-B H H L H ‘ L H QA | CB
B-DLY'D H L H L ‘[ H H H QB
DUAL H L | L | TOGOLE TOGGLE OA | 0Bs <AINTS > <BDLY'D>
i wzasen | 1] [ I 1 wssen [ L LI LI 1
o Tov Tl [wewfe]s wow 1111 e LT 11
Complex waveform IC11b output. When CHOP operation, wisea R
output of P28 is complex CHOP signal waveform. S S U A ——

Table 4

]
o5 L [l

QTOGGLE 1 [ ]

At DUAL

qigsar | L l

Fig. 8 RELATIONSHIP BETWEEN A, B SWEEP AND QA, OB

AR

M CHOP Operation

< ALT >
16243 Pin
1084 3 Pin 1 1 1 1

P284Fin G —
2220

<XV

16203 Pin

[T -

cima L.

130

128 T

w©120
P2marn

< DUAL >
zspn _ (M} 1 LT 1
ewg L 1. I
e e T
s aro r -

]

o284 L=

P282Fin

Fig. 9 BLANKING CONTROL



't Collector
Doesn't sweep
atall ranges signsl of 02

NO NO

Q1,2,1C1é

A SWEEP
sTOP

HE

sPECIFIC RANGE]| YES END
A SWEEP STOP

A SWEEP STOP

)
T (X74-1350)
HORIZ DISPLAY A"
TRIG MODE "AUTO"
Vertical MODE *CH1"
A SOURCE “CH1"
onpe | 1676 D34, IC8d
CH1 AC-GNDDE “GND" | [E7: B4,

IC7c: 10Pin

ICtd: 12Pin "H"
r
IC7d: 12Pin “H”

Output of
Qs "1V

Emnitter
signal of Q22
e

YES

TROUBLESHOOTING

ves I oo |

Q21a,b, 20
022,23

NO

I IC73,b, 10a F—

iC7c

L 1

I

A sweap
normat

‘Confirm that the valtage changes by tum-
ing the DELAY TIME MULT dial.

YES

EEP STOP Ouput of
ns 1CA0b.narroal,

(74-1350)

Doesn't sweep
at all ranges

B SWEEP
STOP

YES sPeciFIc RANGE|[YES,
B SWEEP STOP

{Q"H)

Q49
Emitter, OV

NO

Pulse of
Ics6'S,
normal

D24, 024 ~26
IC8a, 10b

IC7d, 9a or
check the X-Y
and buffer

[ Q48ab, 49

NO

Putse of
1C5b.Q,
normal

IC6a,b, 034~ 38,
D36~ 43

Q48a,b, 49

FNOd, Q48.49 ]—-




4.5V
3.5v
4.5V

3.5V

4.5V

3.5V

5.0V
3.0v
2.8v

3.0v
3.8V

1.5V
4.5V

3.5V
,l 4.5v

3.5V
45v

3.5V

Note: Broke-line auto free run (at non-signal}

Fig. 10 Waveform in Sweep circuit {(X74-1350-00})
(input signal 1 kHz, SWEEP TIME 1 ms/div)
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TROUBLESHOOTING

© sx:ey,'zx\zams, 05 01/5\ '

> e, Bk m 5815, 5ms ~

SPECIFIC RANGE Allrange 7'0.55 - 50ns"" 0.55~0.1u8 S fare 2 me  YES O 100" g S "0.65~10ms"
A SWEEP STOP sweep normal 055 ~0.5us range sweep

range sweep range sweep swioem, normal
rormal normal

{X74-13501

011,12,13
(X74-1350)

[22:] D7 D5
X74-1310} X74-1310) (X74-1310}

o~

Excpt 20ms,

10ms, 0.2ms, 0.1 s
2p5, 1418

“Bms, 2ms
50us, 20us"
range sweep,,

“50ms ~0.15"
range sweep.
normal

D15
(X74-1310}

Al range
sweep, normal

“BOms ~50ns”"

“Bms, 50us”
gwoep, normal

sange sweep,
norma,

“5Oms ~ 10ms”
range sweep.
norm:

SPECIFIC RANGE
8 SWEEP STOP

(X74-1350}

50ms ~ 0545

Di4
(X74-1310)

D41,42,43
{X74-1360)

D16
{X74-1310}

D13
(X74-1310)

D12 D11
(X74-1310} {X74-1310)

D1C
{X74-1310}

DUAL SWEEP BLANKING

CONTROL




TROUBLESHOOTING

Eoept 10ms,
O i

1 s~0.15, 5ms~ Tms
50us~10us"
range sweep

0.2u5+0 55"
range sweep
3

“0.55~10ms
sweep, normal

Sms~0.1ms”
sweep, normal

505~
swoép. nofmal

D6 D5 D4 03 b2 Q11,12,13 Q10,14,15 09,16,17
(X74-1310) (X74-1310) (X74-1310) (x74-1310) (X74-1310) {X74-1350} (X74-1350) (X74-1350)
Excdin 30
Extept 10ms, O, B.2me, 0.1 ms s~ 1 “5ms, 2ms’ -
o 502k 8 50 105" S0us, 2005 5ms, 5045 Coms 1omd

y 80ps~ 104" range sweep.
range sween, normal

range sweep,
orma) narma)

D14
(X74-1310}

D12
{X74-1310}

b1l
(X74-1310)

D41,42,43
{X74-1350}

s13 Q40,44,45
(X74-1310)

{X74-1350)

Q39,46,47
(X74-1350)

Dio
(X74-1310}

Fee(C




TROUBLESHOOTING

Check the VARIABLE Check the BEAM FIND

{ Check tho ¥ POSITION { Only collsctor signal
L

‘operation XB GAIN operation of Q82 s operation
Q15,16 ™
at mﬂ"em' iad Tollsctor waveforms) YES waveform. b
nmmal normal normal output, hormal
(X73-1500)
NO NOJ1x73-1510)
l CHAN:‘;'— CH1: Q18~23 CH3:'Q76,77
D4,5 SELE ~64 D29~32
€1, 1 -5 D6~10,26  CH4: Q79,80
D1-3 CH2: Q56,57 D33~36
D21~24
CHANNEL SELECT
a When CH2 operation,
Check the ¥ POSITION only coliector signai of
1 X5 Gam, chz INv. 1] G83s "L, but when XY When X-Y operation, chack the MODE INPUT LOG OUTPUT signal Fuprop pREsET Ty
+ | operation i | operation, it is “H" waveform of CH1 sig P2} R signal
— 2 CH1 | CHz [DUAL | ADD | ALT | v | Rba| S8a [ Rob || chi |
3\ TP wavetorm ~YES, (=] T I A O I I I
\ ) normal 5 Ch2 H L H H H H C H H H
) B e AT T
- 3 < L L H L
{X73-1500) °g' E SHOP H H L H W H
& ADD H H H L H H L L H L
S 2]
Q35~51 CHANNEL Q52~57 H g ALT wlw | w2l w o] oo
D16~19 SELECT $2-64 2 CHoP H
D20~24,28 XV operation Same as above LA " H [

Note; Number of () is No. of time chart..{See Fig. 11}

Al
signais at P14,
mal

FF. RS signal.
rmal

{cranneL seLect)

All Select signal.
outputs at P2 o
nomal

Poor contact
P2

Refer to CHANNEL SELECT
(Table 5}

Q82 ~85
IC7a~d, 4a~¢
6a~c, 5a,b

IC3a~d, 5a,b
D42~45, 081

ALT/CHOP
single/plu,
normal

CP.DS. CO.
narmal

NOJ (x74-1350)

V. PRE CLOCK

*1 Vertical MODE;
DUAL (ALT)
QUAD {ALT)
HORIZ DISPLAY; DUF
Time chart No. ®

Table



CHANNEL SELECT

MODE INPUT LOG OUTPUT signal FLIP-FLOP PRESET .
) CLEAR signat CHANNEL SELECT signal || FLIP-FLOP QUTPUT signal VERTICAL CLOCK (P14)
CH1 [ CH2 [DUAL|ADD | ALT | x-V | #ba| Sba | RSb || CHT | CH2 | CH3 | CH4 | Gba | ObBa || Gbb | BB amcrod sem] CP2| DS | €@+
THT L {A " [H W W] L H Ll A |[A]HAHLC]ATLT|[A]LC|L]0AlR]H
& CH2 H L H H H H L H H H T H H H L N H L L oA H H
g El ALT L - L 0A
H S (R W H L H [ ki YR B
g 2 CHOP H H - H H H H [6]
& ADD H W AT TR [A| L CITHR L] C]H]H U A T TToA| A W
i T
z ALY (L. [ A I L P N I
© § CHOP H H H " H H H @
X-Y operation Same as above. [ H H L[ H H | H L H L L [ H H
Nate; Number of (O is No. of ime chart. {See Fig. 111 *1 Venical MODY *2 HORIZ DISPLAY; *4 HORIZ DISPLAY;
DUAL (ALTH ALT, DUAL
QUAD (ALT} Time chart No. ®. Signal level L'

HORIZ DISPLAY; DUAL
Time chart No. ©.

Table-5

*3 Vertical MODE;
DUAL

QUAD
HORIZ DISPLA’

DUAI
Time chart NO. @ ~ @.



cH3

normal,

Refer to V. PRE CLOCK
(Table right)

teace

CH4 trace

display. normat

Q2a input
signal, normal

cornector P11,

display. normal

Check the CH3
‘{é POSITION
operation

TP3
waveform,
normal

NO| (x73-1500}

RL1, Q1,2, D1

3 pin, 15 pin

normal

Gutput
connector P14,
Pin 5and 6,

062,63,76,77
029~32

\ IC13a.b

iC12a,b

1C12¢,15

(D Vertical MODE; DUAL (ALT}

HORIZ DISPLAY; A, A-INT-B, B DLY'D
[ I 5 S ¢

o L Ll LT L
P T o T Ty T Sy N oy R

HORIZ DISPLAY; ALT

(@) Vertical MODE; QUAD {ALT)

HORIZ DISPLAY; A, A-INT-B, B DLY'D

HORIZ DISPLAY; ALT
n

@n_nnn

(@ Vertical MODE; DUAL {CHOP)

HORIZ DISPLAY; A, ALT, A-INT-B, B DLY’D
o LT LML ML L L L coo st mue saokie

NO|(X73-1520}

TROUBLESHOOTING

YES

Output at
connector P12.
normal

tnput
signal of Q10a
normal

waveform,
normal

RL2, Q9,10
D3

062,63,79,80
D33-~36

@) Vertical MODE; QUAD (CHOP)

HORIZ DISPLAY; A, ALT, A-INT-B, B DLY'D
e L L L LT L L

HORIZ DISPLAY; DUAL
B0 O O N O

FEVN g Ny N oy B gy RNy NNy Sy B

T e O o T T oy I o O o, Y
B i
PO o I pay BN S SHEVE b
=l L 1

n—— ——— 1L

Fig. 11 Time Chart

(® Vertical MODE; ADD

HORIZ DISPLAY; A, A-INT-B,
B DLY’'D, DUAL

HORIZ DISPLAY; ALT

(® Vertical MODE; DUAL (ALT),

HORIZ DISPLAY; A, A-INT-B, B
DLY'D

HORIZ DISPLAY; ALT
[T s Sy Oy Iy N gy
33
PR o T oy T I T o
P e e B T B

HORIZ DISPLAY; DUAL

e e Wil
P e e W e W W el

i B o, RN ey WS

Vertical MODE; CH1, CH2, ADD
[Ea———
S



V. PRE CLOCK V. PRE CLOCK
INPUT OUTPUT HORIZ [ IC15b | 1C15b | Cioan™ IC13a
aLricHor] sngu|] Q76 [IC15a,6] CPYY | DS DISPLAY | 7 Pin | & Pin*7 |oUTRUT | €@ [5)
L L H G& | H A T T GA H H
T L H A | H ALT H L T W @
g T H GA AINT-B L T GA H H
g A e
g H " T ° ® BOLYD | L y [ H C
& T T H an [H DUAL H T GA C T
g L " H [N XY H T L A H
@ il T @
T T ] T T M *7 Vertical MODE *8 Vertical MODE
DUAL, or DUAL or

Note; Number of () is No. of time chart. {See Fig. 11}

Quap
Time chart No. ®.

*5 HORIZ DISPLAY;

ALT or

Time chart No. ®.

*6 Vertical MODE,

UAL or

QUAD
*7 HORIZ DISPLAY;

Time chart No, (D ~ @.

). QUAD (ALT}

B

relt

rrrr

HORIZ DISPLAY; A, A'INT-8,
BOLY'D
e LT LT LT 1L

o CP: GHOP SC sbout 600

HORIZ DISPLAY; ALT

orRur GP: CHOP OSC sbout 500 ktix

HORIZ DISPLAY; DUAL

ourrr GP: GHOP OSC about 500 kHz

Table-6

(D HORIZ DISPLAY; ALT, DUAL

auap
Time chart No. D~ ®@.




TROUBLESHOOTING

Check the COUPLING,
LEVEL, SLOPE operation

Pas signa,
normal

VI

FiX operation,”
emal

Qutput of
Q16 normal

Signal of
Q3 normat

Each trig amp

NoJ ix77-12800

{X73-1500}

CH1 Trig amp {P15)
02%,25‘?27,29, D12 SOURCE switch.

CH2 Trig amp (P16} COUPLING switch|
Q58~81, D25

V. MODE Trig amp (P19}
073,74 N

FRZ
salec

COUPLING switch|
a1é

(X73-1520)
CH3 Trig amp (P17)
07.8, D8

Check the LEVEL, SLOPE,
COUPLING operations

YES

Allsignals’
B sweep, normal - END

of SOURCE.
normal

Signal at
P44, normal

NO NO
-1
(P18) Q15 Q2. normal Q15 normal (X77-1290}
b2

SOURCE switch
COUPLING switch




TROUBLESHOOTING

LEVEL, SLOPE operation

‘_{ Check the COUPLING,

P46 signai,

signats of SOUACE, h
norm; rmal

Signal of
Q3 normal

(X73-1500)
CH1 Trig amp {P15}

Output of
Qi2~15
normal -

Qutput of
Q16 normal

FIX operation. VIDEO sync. YES

A sweep, normal

normal

Q24,25,27,28, D12 SOURGE switch.
CH2 Trig amp (P16} COUPLING switchl
Q58~61, D25

r-Check the sweep rotary switch

{X74-1350)

C1a,b.d, 2a
{X77-1280)
D1

FRAME/LINE

V. MQDE Trig amp (P19}
Q73.74

(X73-1520)
CH3 Trig amp (P17)
07,8, D8

COUPLING operations

{ Check the LEVEL, SLOPE,
4

All signals
of SOURCE.

Signal at

normal
normmal P44, normal

{X77-1290)

CH4 Trig amp
{P18} Q16,16, D9

Signal of
Q2. normal

SOURCE switch
COUPLING switch

Output of
Q15 nomal

B sweep, normal

NO

YES

(X74-1250}
IC4a,b,d, ba
{X77-1290)

END

seiector, normal, Q17~26,D2-8

NO,

D15,186




PARTS LIST

The specifications and parts list and schematic diagram The part No. of each connector is stamped or color-coded.
may be changed without notice owing to a technical in- The color-coding is as follows.

novation. o
[ [ | s | 0o [V oo | @0 [ o | ey | s |

range | Yellow | Green

(I B I BN I

s |6 | 7 {8 ] |

Example

Brown ~eJy’ Yellow Black-—wfy" 7La— Green
14 05
PP 12
Connector Connector

Each connector can be classified by the color of pin 1 and

pin 2,

49



MAIN CHASSIS

PARTS LIST

REF.NO _ PARTS N

Y70-1460-21

REF.ND  FARTS NO

50

2 e15-0764
1 62121045

o 507 0710~

128 zo 0927~04
— B40-2765-04
— BAL-OTI0«04
— B50=7519-00
0-7521-00
3 p21-0906-04
4 DZ7ps0i-0s
5 £G1w1404.

B E04=02" —05

T

S

5
I

LN [NEINREN
BRIG! 1 88L8YEV11 Y 88

T
RERERIWRRRER

40 G16mD8D2-
4

o
19-04
43 £10-1572:04
4, Jozosai=0s
a5 IR

28 d15-1622-¢

|
B
?

0522405
64K21-0565-03
65K21-0569-04

67KZ1-0871~04

NAWE & DESCRIPTION
CASE
FRAFIE

DIE~CAST PANEL
DECORATIVE PANEL
DECORATIVE FANEL
DECORATIVE FANEL
s0m EaNEL

BERr FANEL

REFLECTOR
REAR ESCUTCHEDN

RING ANTIRUN
NAME PLATE (SERIAL NOY

CAUTION LABEL CHIGH VOLTAGE>

INSTRUCTION HANLAL
INSTRUCTION MANUAL
EXTENSTON SHAET
SPACER

ERT SOCKET

BNC RECEFTACLE

LO6
FOSER CRb €15)
LEAD WIRE WITH HARNESSES
LEAD WIRE WITH CONNECTOR
LEAD YIRE UTTH COMNECTOR
GIRE
FLSE
PROTECTION COVER
PROTECTION_COUER
SHIELD PLATE (FOR oH3)
SHIELD FL
SHIELD FLATE croR Su>
SHIELD PLATE (FOR CFUD
SHIELD CASE (FOR CRT)
SHIELD CASE CFOR CRT)

120

ENSULATOF
INSULATOR ¢FDR BLANKING)
INSULATOR ¢FOR BATTERY)

DLE
i

sEPLEcTDR SHEET ()

SRRveN Bog.

FOAMED STYRENE PAD

PAD

PAD
VINYL COvER
SHELD PLATE

cHéE Ed

FoibeR o oRL
HOLDER FOR LEAS
VBLOER FOR barine
HOLDER FDR PROBE
GEAR FOR HANDLE
RING FOR HANDLE
BLACKET FOR GRT
BUACKET FOR CRT
BLACKET

BLACKET
gca CUNMOUNTED
055
SPhcer FoR 0.2
CRT MOUNTING RURBER
CRT POUNTING RUBBER
BUSHING
BusHite
TRE BANE
“ADDLE e wiee

49OmI0Z ]

A0D0Z 7t

o0l £91-0501~
00z

G5 ERisRiinas

o

88 Kel-0872
9 K21-067 3~

70 KZ1-087 b

524

RR

paao
25
g

2
1 8 1IBELEERECLE 1 BELRRR |
&

i
ARGREEEEEELESEERARE

182

1 R38ZE8828RRE
=

003 £91-055
Gool EEETNE.

CON4  CH1-0530-05

K14LNZZZRP

b 1
DOUZ  KI4LN3ZZGP
DUOZ K14 NZZ2RP

D007
115008

g

KRebiees

E31w2045-05
£31-2441-05
5

J0D8  E31-2443-05

E31-26464-05
E51-2665-03
E31-246
Ewrenc)

£31-2452-15

NAME & DESCRIPTION
KNOE

SCREW. HEX SDCKET FLAT HO
SCREU

SCREW
SCREW. SEMS PAN HD
SCREW

WASHER, FLAT FOR M3
IASHER

SUTTCRING FOWER SLEPLY
HIGH VDLTAGE BLOCK
LITHIUM BATTERY 3U_ 0.20H
FOUER BLANKING UNIT
FILTER LNIT

ORSZONTAL DUTPUT UNIT
& TRIG SUITCH U

CRT
TUEE <PLASTIC)
TURE (PLASTIC)
ADHES TUES

TAPE

CAP. WETAL FILM 0.D47 10X 6300
GE. TETL FILM 0047 107 g30v
AP CERAMIL d S0V

6
CAP. CERAMIC  0.01 0.75F 3KV
CAP. CERAMIC &38R 5% S0V

CAF. CERAMIC — 0.01 ©.25P 3KV
DIODE, LED

R

LEAD WIRE WITH GONNECTOR
LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONMECTOR
LERY WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR

LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR
LEAD YIRE WITH CONNECTOR

LEAD WIRE WITH COMNECTOR



PARTS LIST

REF.NO FARTS ND NANE & DESCRIPTION
VERTICAL PREAMP UNIT
X73-1500-00
4045 ND USE
1046 £31-2449-15 LEAD WIRE WITH CONNECTOR REF.H0 P ol & DESCRIPTION
049 EZL-2a4t-05 LEAD WIRE WITH CONHECTOR E; TEFLOR TERMINAL
J050 NG USE J FCB_CUNMOUNTED Y
J051 £31-2i%1-15 LEAD WIRE WITH CONNECTOR a COATING WIRE
1052 ND USE it EBRATDED WIRE
4053 LEAD WIRE WITH CONNECTOR €2 ooy ¢ £AP. HE 0.01 20X 630V
J5h LEAD UIRE WITH CONNECTOR E1 ooz o capl . U
Joss LEAD WIRE WITH CONNECTOR £1 003 G £ap. 150P 5% 50U
1056 LERD WIRE WITH CONNECTOR B4 Co04 G cap. 47 20 iV
E1 G005 CK: CAPL 1 0.01 0y
JO59  E31-2445-05 LEAD WIRE WITH CONNECTOR E1 G006 G £pp. £E) 0,01 0U
JOGO  E3L-2475-25 LEAD WIRE WITH CONNECTOR D1 COD7 G4 chp. 0.01 0U
JoEl  E31-2470-05 LEAD UIRE WITH CONNECTOR D1 Co0s € £ap. 0.1 20z 1z
Jobz  E3L-2469-05 LEAD WIRE WITH COMNECTOR D-1 009 CAP . EL W zon 10y
E2 COIG G carl HicA e3P S 100V
L0l L39-05L4-15 § PLIGMENT corL E2 coil G CAE. CES 0.01 oV
Lotz Cre-0l0i-25 DELAY E2 (012 O cap. ou
E2 G015 ¢ 47 CAP. CEF 23060 1ox 300
001 4BRZELDS) RES. CAREON 5z 1744 — tond E
R00Z 4BEZELOS RES. CAREON i 52 1z D1 [O15  CKASFFIH103Z o 0.01 0
RO03 BEZC330.4 RES. CARBON 33 3% 1M D-1 €Ol  CK4SFFIHIOZ 0.02
004 4gEotirol RES. CAREON 47 5% 1/el D} COL?  CH4BFF1H103Z G 0.0L
£005 8020 RES. CAREON 33 5% 1/6l D2 [ple  CK4SFF1H103Z I3 0.01
RO06 ABE’NK 251 RES. CAREON 33 5% 176U D2 01§ CHASFFLHIO3Z & 0,01
ROO7 RES. CARBON in 5z e D1 020 CRASFFLMLNGZ AP CERANIC L01
ROOE SEesetced RES. CARBON 1o 5% 1760 D1 COZL  CRASBIHLOK CAP. CERAMIC ~ L0OOP 10%
D1 COZz  GH4EFFIRINGZ CAP. CERAMIC .01
RO1Z  RD14BB2CII0L RES. CARBON 33 5K 1/6W €1 €023 CAP, CERAMIC  0.01
RO13  RD14BEZCIIOU RES. CAREON 33 0S¥ 1760 C-1 COZ4 CAP. CERAMIC 01
¢1 Cozs AP, CERAMIC  ©.01
5001 FUSH SWITCH c.2 €076 AP, CERAMIC  0.01 i
5002 POSH SWITCH C2 coxr CAP. CERAMIC 0P 5%
003 USH SWITCH
2004 FUSH SWITCH C1 0030 CKASEFIHIO3Z CAP. CERAMIC  0.01 50v
5005 w1504 PUSH SUTTCH c1 1 SFFLHLO3Z CAP,. CERAMIC 0.0 s0v
5006 =1504 FUSH ‘SWTTCH c1 CK4EFFIHIOSZ APl CERAMIC 001 &
5007 PUSH SWITCH G1 CKATEF1HLO3Z CAP. CERAMIC 0,01 i
3008 PO SHTTOH c1 £CATBLIHA 70 CoP. CERAMIC  47P 5%
2005 B40-1504 FOSH 541 TEH ¢ CCA5ELIHG70 CAP. CERGWIC 47 51
S010 POSH SUITEH E- CAP. FETAL FILM 0.01 2% &30V
S0l FUSH SWITEH E- CAP. -CERAMIC 001
So1z PUSH SWITCH -3 Co3 AP CERAMIC  150P S¥
SOL3  B4D-1504~ FUSH SWTTCH E3 co3 CAP. ELECTRD 47 20%
5014 540-1504w PUSH SWITCH E3 Co4d  CKASFFIH1037 CAP. CERANIC E
015 z PUSH SWITCH E2- £041  CK4GFFIH CAP. CERAMIC Lol
016 0 FUSH SWITEH E3 (042  CKASFF1H1032 CAP. CERAWIC 0.0l v
SOL7  540-1304w FUSH SWITCH E3 £043  CR0-0Z58-0 AP, CERAMIC A o20n 2V
013 PUSH SWITCH D:3 044  CEO4FWIALOLN ChF. ELECTRO G0 20% 10y
sy 0 FUSH SWITEH E2 CHO3BOAGR0] Cap. mIcA B 5% 160V
3020 S40-1308-0 BUSH SWITEH E2 £046  CR4SFFINIOSZ CAR. GERAMIC .01 500
£2 C04T  CK4SFFIHL cap. CERAMIC 0,01 Y
116 5023 S33-1501-05 LEVER SWLTCH E2 048 CH4SEIHATZK CAP. CERAMIC FO0P 102 5OV
S024  533-1501-05 LEVER SWITCH —_ CO4 USE
D3 Co50  GKASFFIHLUZZ CAP. CERAMIC  0.01 ou
M7 YRO0L  R23-1502-05 v R. K8 D-3 COS1  CKASEFLHLOZZ € o 0.00 oV
URODZ  RZ3~1502-05 R K E D2 C052  EK4SFRIRLOGZ & ATIC 0
D2 €053 CK4SEFIHLOGZ 2 C
118 UROOS  R23-2501-05 5K B X2 02 054 o Frumzz I 18
119 YRO0G  RO6~2502-05 WITH FUSH.SW 0-3 CNS5  CKASFFIH. G 10
120 UROO?  RZ9-0504-05 KB €3 rose o 45?1H107K Cf 1C
D3 £057  CKGSRIHIOZK < 1¢
c3 CKASFFLH103Z Ci 1¢
D2 ¢ CKegte1n1057 < c
G2 CKASFF1HLO3Z c C
o2 D mGrHeE G <
c2 & CL45CHLHIS0. < ©
D1 o CCASEHLHOZOC I &
G3 C064  CC45CHINIZ0J I <
R CH4SFFIN103Z & C
¢3 ¢ CK4SFFIHIOBZ G <
C3 G067  CKASFFIHIO: & <
3 G CC455LIHATE) I C
B2 C CH4SFFIN103Z I C
B2, G CKASFFIHI03Z & i
B2 G CCABEHIHOZOC I i
B2 <o72 - CHIHO20 [ o
Bl G CLesCHIHI00 CAP. CERANIC
B-1 CO74  CCASCHIH CAP. CERAWIC
BT S CReseTasy GhPL CERANIC
B-1 Coré  Cr45SL1MISLY AP, CERANI
B3 COVF  CK4SFFLHLOZZ CAP, CERANIC
B3 0030  CKESFFIMI03Z CAP. CERAMIC  0.03 50v
B-1 C0S8L  CKABFFIHIOSZ Cop. CERAMIC 0,01 500
81 €062  CK4SFFIM103Z £AP. CERAMIC  0.01 50V
Bl C083  CCASCHIHDSOC CAP. CERAMIC  SF  0.259 30V
B2 (054  CR4SFFIH103Z CAP. CERAMIC  0.01 50U
B2 0065 CK4SFFIHLOSZ CoP. CERAMIC  0.01 50U
B3 o5 CC4ECKIHOSOC cAP. CERAMIC SR 0.25P SOV
83 €067 CK4SFFLHIOSZ CAR. CERAMIC  D.01 SoU
D2 Cos8 Cpl ELECTRD 10 20% 16V
D7 foo CAPL ELECTRG 1o 20% 16U
2 CO9E

Capl ELECTRD 16 202 6V



RPN PARTS N

CEO4W1CI00M

CEQ4WICTRON
1C160M

Q
SEJ

CEO4FIIALOY
CEQ4W1A4TOM
CEOLULALTON
GK4SFF1HI03Z
5 CH4SFEIHI03Z
4SFEINIONZ
45 FIH103Z
4»‘rFF1r<105£
0" UsE

@
SAMaaGAaNnanNaNn0nana0aanncannnaaaang

E2 Doo1
E2 ono2
E1 D003
D-1 Dok
D-1 D05
€1 DOoG
82 DOOT
B2 DODS
B2 DOOY
B2 DULD
¢ parl
¢ polz
2 DULS
014
015
016
2 DOLT
2 D01
Cz bl
¢2 DozZo
82 D071
B-2 DOZZ
B2 DOZ3
B2 D024
¢ pozs
B2 DOZ
AT B0ZT

A1 DOZB  MTZ7.54A

D72 I1C00% (M3i?lZ

D2 LODL  L40-4791-02

NAME % DESCRIFTION
TRO 10 2
10 Zo
10 Zox
10 20%
10 zox
10 201
20%
100 20%
0.0
100 20%
20%

47 0%
10 207
10 20%
0 20%
0 20%
16 70
10 zoy
0 %
160 0%
00 Z0k
47 20y
7z
2.01
0,01
0.0L

CAP. -CERANIC .

CAP. CERAMIC

CAPL CERAMIC

GAP. CERAMIC

CAR. ELECTRD

éap. ELECTRD

CAP. CERAMIC

€AP. CERAMIC

CAP. CERAMIC

€AP. CERAMIC

£AP. CERAMIC 2P 0.25P

DE
fog. zmer 3.2

NER
ENER

E
I0DE. ZENER 3.2V
DE

E
IODE, ZEWER 7.1V
100E. GERMA

JOOE. ZEMER 3.2V
IODE, ZEMER 7.1V

DE
TODE. ZEMER 7.2V
3

1€ DDiraucn Jreet d-Ae
€, GUAD 2-THPUT NAND

£, QUAD 2-THPLIT D 6ATE
€. DUAL D~

&) OUR5 2TNPUT Mok GaTE
€ QUAD 2-INPUT NOR GATE
C» REGLLATOR

€. REGULATOR

FERRL TNDUCTDR 4. 7UH

PARTS LIST

REF.NO  PARTS N
D2 Lodz  L40-4791-02
C-2 U003  L40-4791-02
G2 L004 -479
G2 LDO5  [40-4791-02
€2 L00&  L40~4791-02
€2 1007  L40-4791-02
B3 LOOS  L40-4791-02
B1 L009  L40-4791-02
B3 L0I0  L40-4791-02
A3 L0l L40-1011-04
D-2 LO1Z  L40-4751-02
D-2 LOL3  L4D-4791-02
D-2 Loi4  L4D-4791-02
D-2 1015 L4o-4791-02
B-1 LOLS  L4n-4791-02
C2 (017 L40-4791-02
B2 (018 L40-4791-02
—_ 019 ISE
D2 LOZ0 L4D-4791-02
D2 (02 [4n-4791-02
D2 LOZ2  L4D-4791-02
D2 (023 L40-4791-02
POBL  E40-0473-05
P02 E40-1273-05
POOS  E40-0475-05
P04 E40-0473-05
PODS  E4D-0375-05
P0G E40-0375-05
POO?  E40-0573-05
005
a9 E40-0315-05
FO10
011 3-05
012 5-05
013
014 EAD-0T73-05
015 E40-0273-05
016 E40-0Z73-05
FO19  E40-0273-05
PO20  E40-0573-05
FOZL  E40-0273-05
-1 Q001 J304
10002 ZSCA6TICH)
1 oons
1 Q04
1 Q005 25
-1.0006 2
-1 0007
-1 RODG
-1 0009
-1 8010
-1 8011
-1 G012
-1 Q013
2 QD14
-1 QIS
-1 QR16
017
11 an1g
"1 Q019 23¢
-1 G020 ¢
1 G0zl ¢
"2 002z 1¢
G2 U5 71
€7 8024 LZ6TLOH)
C1 00z5 EZ6T1CH)
& ozé £5350C0)
&4 0zt €35, 05
& a0zs C335407,5)
(1 Q029 C3254(T,5)
Ty 030 04
5 Q3L i
3 32 ZiC
3 on33 C;
3 a3 C:
03 0035 C
-3 8036 C:
13 0037 <
-3 8036 C
-3 0039 C
-3 8040 i
% C
g C:
% i
¥ Ariel
& ALT6T
B AT161
ALLOL
CIFLLCR)
ALS05C0,R)
SAII09CA R
5CIIL1CRY
SA152508)
25A1323C8)
25C3315¢CoD)

NAE $ DESCRIATION
FERRI INDUCTOR 4.7UH

FERRI INDUCTOR
FERRI INDUCTOR

PIN CONNECTOR

PIN CONNECTDR
FIN CONNECTOR

FIN CONNECTOR
PIN CONNECTOR
FIN CONNECTDR

PN CONNECTOR
FIN CONMECTOR
PIN CONNECTOR

ANNEL

S CONTACT
3

4 CONTACT
4 CONTACT

Feonmact
2 CONTACT

2 CONTACT
5 CONTACT
2. CONTACT



PARTS LIST

REF.ND  PARIS ND NATE & DESCRIPTION REF.ND  PARTS NO NAVE & DESCRIPTION
c2 QUSS  25CITISCCID TR, 51, RIGS  RDL4BERCRZLY RES. CARE 17640
C2 Q036  ZECZ67I(RY SN RO66  RDL4BEZCH2L) RS Canson 520 1764
C2 g7 ZiCze71(H) TR. 51, NPN ROGT  RDI4EBZCA72) RES. CAREON 47K 1764
C3 0058 ZSCzerTiCH) TR SI. KRN RO65  RDLABEZLTOZ) RES. CARBON Sk 16l
C3 0059  ZSC26T1CHY TR. 5L, NEN RD6O  RDI4EEZCIEZY REG. CARBON _  3.3K 176
Q050 25C3315(CD) TR SL, NER RO7O0  RD14BEZC220S RES. CARBON 2 1764

3 Q 25C3354(T15) TR SLL PN RO71 RDL4BEZCIOLS RES. CARBON 1on 1764
2 QUEZ  23C3354(T.S) TR, 1. NEN RO72  RDL4GEZCZ204 RES. CAREON 22 1784
- 5C3354CT,50 JR. ST, KRN ROP3  RN14BKZCA7O0F RES. METAL FILM 470 1764
5 Z3A1309 (0. R) TR SI. PAP RO74  RMIGEKZCATOOF  RES. METAL FILM 470 1760
- 5 2503354(T,S) TR 1. NPN ROTS  RDIAEBZE39LY RES. CAREON 176y
- 2503354(T.5) TR. 51, NPN ROTE  RUL4BEICZZZY REG. CARBON 1780
$ SATLAL TR 51, PNE ROT?  RD14EEZCZZ0J RES. £ARBON 176U
-2 068 75A1161 TR. SXy PNP RO78  RDI4BEZCZZ0J RES. CARBON 176W
B 9 Z5C5315(C,DY TR. SI, NPN RO79 4BERCZFZ RES. CARBON 176U
5 0 Z5C35L5(C,00 TR SI. WPN ROE0  ROL4EBZC227) RES. CARBON 1764
- ZEAL30KAR) TR SL. PP ROSL  RDI4EBZCLOLS RES. CARBON 1764
A 25C3511(R> TR SI, NFN RO82  RDL4BEZCLOLY RES. CARBON 176U
X Z3AL161 TR. SI, PNP RO23  RD14BE2CAZ2J RES. CAREON 5.2k 176U
'3 QU AT161 TR S1. PAP QUS4 RD14BECATLJ RES. CAREX 0 1760
- 23C3311(R) TR. S1, NPN ROS5  RN14BKZC160 RES. WMETAL FILM 160 1764
- 25C2671¢ IR. SI. NFN ROBS  RNL4BKZC7S00R S. METAL FILM 750 1% 1/66
81 Q077 25C267ICHD TRL ELs NPN RO&7  RNL4EKZC 75001 RES. METAL FYCH 750 1% 1760
B2 0078 ZSCILACR) TR SI, NFN RO88  RD14DEZC4TOL < St ey
£ gedzoriun IR SN R3S RDI4BERC4TON RES. CAREON 4r B 16w
. 2567311¢ IR. St NN 092 RD14BBZCAT0N RES. CARBON 47 s 16
A 251309408 TR &1, PN ROS3  RDL4BEZCL01) RES. CARBON 100 5% 16w
A3 0053 Z5ALI09(Q.R TR, 5L, PRP RNO4  RNL4BKZCTSOOF RES. ETAL FILM 750 1760
e 23130900 R R, B, FNP RO9S  RN14BKZCTSO0F RES. WETAL FILW 750 176U
3 G0A5  2SALIOSLA,RD TR 5L, FNP RI9E 4BE2CATZ RES. GAREON B 176l
P o 23C3511¢R) TR, SI. NPN 97 4BEZC47Z] RES. CAREON 47K 176U
B 7 23C33114R> TR, SIo NEN RO9 £E2C101) RES. CAREON 0 1768

wopoEn g B2

2 RDO1  RD14BEZE634J RES. CARBON 680K 5% 1/4U : o RES. N 2 1rek
2 Ronz  MIdBKCEIDOZD RES. WETAL FILM 180K 0.5% 1/4W R101 SEBZCD62T ES. CARBON oK 1764
-2 RO03 48Kz 2050 RES. METAL FILW 320K 0.5% 174l R102 4EBZCE21 RES. CAREDN 20 1s8l
1 RODS o RES. CAREON 00 5% 1764 K103 4BEZC5624 RES. CARBON 6K 5% /6w
-1 ROO: ABBZF? 2 RES. CARBON 3.9 B% 1/64 R104 4BR2C2204 RES. CARBON 2 3% 1/ed
1 ROO: 220, CARBON  Z2 . B /6w R105 4922000 RES. CARBON 2 5 1/61
1 ROO CARBON oo % Lrew R106 214 RES. CAREON 20 5% 1/6u
1 RoOF CARBON  2.7M B¢ L/ew R107 REG. CARBON 52 1760
1 ROO: DCARBON 52 5% 1vew Q105 RO E5. CARBON 20 51 178w
-1 ROLf CARBON  Zr0 5% /6w K109 RD: 3 RES. CAREON 3 5L L/ew
3 ROLL RO D CAREON 100 5% 1/eu RIIN  RDL4BEZEGS4J RES. CARED) 0K 5% 1/

- 3 €5, WETAL FILW 560 1% 1/6U R111  RMI4EKZELGOZD  RES. METAL FILM 180K 0.5% 1/

3 N WETAL FILW 110 1% 1784 RI1Z  RNI4EKZEB203D RES. METAL FILM 520K 0,5% 17
3 N WETAL FILM 560 1% 1764 R113 4EBZE101 RES. CAREDN o 7
3 w OWETAL FILM 3.9 1% 1/6W R11% 4EBZE392 RES. CAREDN 39K 7
3 REON 2 S% 1vew RI15 4EBZCZ20) RES. CAREON 2 7
3 25 R115 4EBZC101. RES. CARBON 100 7
= 100 3% /el RI1T  RD14BEZCZ7ZJ RES. CARBON 2,7 7
¢ 1 5% 1764 116 2C220d RES. CARBON 7
¢ Ban 5% 1764 119 RDI4BEZCZ71J RES. CARBON 70 7
1 5! e 120 01 RES. CARBON 00 /2
1 1 3% 1y 121 00F RES. FETAL FILM 560 7

H BV 122 0OF RES. METAL FILM 110 7

2 Ik 5% 1760 125 DF  RES. METAL FILN 560 17
: 470 EX 176 124 901F RES. METAL FILM 3,9K 17
X WAk 1% e 125 . RES. CAREON = 17
X S10 1% 1sew 126 J RES. CARGON /

- ETa BVt 120 ) RES. CaReON an 7

- 2006 5% /60 4 RES. CARRON /

- & 2 1760 120 J RES! CAREDN 20 5% 1r6u
01 25 5y I/e4 130 J RES. CARBON 78U
o1 o 11 1ve RI151 J RES. CAREDN 1 764
01 ir0 1% 1/6W r152 3 RES. CARBON K 76U
01 &6 - 57 1/el 133 J RES. CAREDN ToK 780
o1 z % A6l 135 KDL ] RES. CARED o 7

135 Ry ioF RES. METAL FILW 47K /

5y R 00F RES. NETAL FILM 910 7

IV 137 R F RES. WETAL FILM 3K 7

T B 176 138 RD: 4d RES. CARE 200K 7

0 1% 1/ 139 RO ] RES. CAREON 65 7

RD74BB 622 6.7K 5A 1/8W 1 R & ES. CARBON %

FoLdEmCIo% ] 30K 5% 176U 141 i OF RES. WETAL FILM 470 1% 1/
RDI4EE2C101] 00 5% 1760 R14Z R 7008 RES. METAL FILW 470 17 1/64
4DB2C1010 10 5% 1764 R143 R J RES. CAREON 66 5% 1/64
4E07C101d 100 5% 16l LT RES. CAREOR 22 5 lred

RNL4BKZCA700F HETAL FILE 470 1% 1/6 =

&m«sxgcu OF . METAL FILK 470 1% 1/6l) -3 R14e J RES. CARBON 150 5n 16U
J CAREON  Z S5 376w R147 oF RES. METAL FTLM 470 1% 176U
REON v -2 R4d J 5. CAREDH 47 SE ysew
CARBON 33K SY 1/6W -2 R149 0F 1 /60
3324 CARBON 33K 5% 1/6W -3 RIS RI J K 1/8W
720 ARBON 4.7K 5% 178U -3 R151 ) 5; /G
§ OON_ 33K 5% 1/6W -3 RI152 /64
C3300 WETPL FILM 336 1% 1760 D3 RL53 u_m 76
N BN 4.TK 5% 1/ 03 1 1/6k
o1 2 CARBON 13K 5% 17 0- C4TONE 164
5.2 . CAREON 47K 5% 17 D- 7O0F 1761
c1 C220d CARBON 2 5% 17 0- J 176
O-1 ROSY  RD14BR2CZ200 REON 2z 5% 1/64 D 1764
D1 RO60  RD14BEZCZZ3) BN K 5% 176l D- 176U
G4 RO6L  RNI4BKZC3300F VETAL FILW 330 1% 178U D- 176u
C1 ez ilzConor METAL FILM 620 1% 176w D- 76U
01 R063T EK2 VETAL FILM 620 1% 1/60 o- 2. AR 3. 1764
83 Rooi  Folipeacsois [N D- B B AR B 3 e

o
@



PEPEry

PARTS LIST

REF.ND  PARTS NO NAMTE. & D:S\ RIPTIDN KO PARTS NO NAME & DESCRIPTION
R164 0L4BE20ATZ RES. b 5% 1/6W RN14EKZCO00F RES. METAL FILN 630
R1ES 4BB2C132) RES 1."}( SZ 174U RN14EMIETEO0F RES, WETAL FILM 750
Rlés 4BEZC4T2Y REG. 5% /6l RN14BK2CIQO0F RES. METAL FILM 390
R167 RES. G E- RDL4BEZCL00 RES. CARBON
R16d RES. CAI 22 5% /oW R266  RD14BEZCLILY RES. CARBON 30
RLES RES. 22 5% Bl R2&67 RNL4EKZCIF0OF RES. METAL FILM 3%0
R170 RES. 22K 5% /6l RZ6% I5E
RIT1 W '3 Of RES. 330 1% 1/6W RZ65 F?le/eBr(ZC ‘)(IF METAL. FILM TS0
R172 4E(K ro7om= RES. Lz 1% e RZTO RE2e . N 0
R173 N . M 420 1% 76U R RN]ABKLC:‘»&OOF S, METAL FILM 630

174 5. O 5% 1768 [ RD240ELCI02 it
175 . 5% /6 R 120132, RES. CARBON 1.3K
176 . 5% /& R
7 R 3 5% 1/64 R RES. CARGON K
8 R S, O K 5% /oW bt RES. CARBON K
9 RN . 0 1% /6 R E5. CARBON 00
150 R . 0 1% Lrew R RES. CARBON 00
&l R . 0 1% % R RES. CARBON 00
iz R 5. Cf o gé ; tl‘ I REZ. CARBOM
53 R - 2 RES. CARBON L3
4 R . K S /6 RE%. CARBON
85 R - 7K 3T L/e RES. METAL FILM 1K
6 R - Ok g% 1/l RES. METAL FILR 1K
a7 R . K 5% 1/6W RES, CARE K
3 R . CARBON K 5% /68 RES. CARBDN 3K
19
30 . CAREON 90 5% 1/6U RES. CAREON K
191 . CAREON 20 S%  1/6W R RES, CARBON K
w2 S. CARBON 0 5% 1/6W R RES. CAREON o
3 ) S. CARBON L3K 5% 1/6W R CARBON. 00
4 . GARBON LTKSE O 1/6W R ZAREON 00
95 . CAREAN 6K 5% 1/6W R CARBON
R1%6 R S. GAREON By R CARBON 3K
R197 . CAREON 1 5% 1/6W R CARBON 0
R1%38 R .+ CARE i 5% 1/6W 296 METAL FILM 1K
RI9S R L BETAL FILM 470 1% 176 27 C METAL FILH 1K
N0 R . METAL FILW 470 1% 176U -2 R29B CARBON OK
1 R . CAREON 300 5% 1/6W A2 RZH9 CARBON 2K
2 RD: . EKOSE A A2 R3O RES. CARBON K
RD Se 5% 1/6W —  R301 USE
RI . 9% /6 A2 R RES, CAREDH R
BRI 5. 5% 1/6W A RES. CAREON -2K
i N S% /6w e RS GoReD) K
RI - 5% 1/6W A AREOH 2K
El . 5% 1760 A F\Es. CAREO!
RI . 5% /6 A RES. CARBOH
R . 5% v A RES. CARBOH
R . 1% e A RES. CARED!
i . 1% /4 A RES. CARBON
N’ . 1% /¢ A RES. CARBON
. 5% /e A
5 5% 7 A 13, K
. 5% /1 A3 R314 RD14BBZC22(, 4
3 Er Y A3 R3S ROI4ERZC270
5. 9% /. A3 R316 ABB2C33Y, 0
3 3% 1/ A3 K317 RDL4EBZCIOS. K
RI . 5% /i A3 R318 4BB2C220,
RDL4E . 5% 1/t -] 4EBZCZTL
RO - 5% b A R320 4EB2C331. 0
D! . 5% 1/6W A3 R3Z1 4EBZCL03, 0K
D14E: . 5% 1/6W A3 R3ZZ 4BE2C2720J
D . 5% 1/60 A R323 4BE2C270J
D: 2 5% 1/64 A-3 R34 4EB2CT31d 3
D14 O CARBON 520 5% 1/ A3, BZZ5 4632C1030 K
3 L CAREON 43 5% 1/ A3 R32 4BE2CD20)
. CAREION 6.2 5% 1/t A3 R32T 4BEZC2TOY
! . CAREON 3K OSK 1/ A3 R32 4BBZCT: o
AREDN 100 5% 1/ C-2 R329 4EBZCIZ: K
i ARBON 0o 5% 1/ €2 R330 4EBZCL2! 5. CARBAN K
FETAL FILN 471 1% 1/ R331 4BKZC2400F « METAL FILM 240
RH: o METAL FILM 470 1% 174 D-2 R332 NL4EKZCLI01F WETAL FILM 1.1K
D! . CAREON 82 5% 1/6W D-2 R333 N3 ABKZC2400F METAL FILM 240
4F . CAREON 4 7K 5% s D-2 R334 h148K2C1101F « METAL FILM 1.1K
. CARBON 4,7K 5% s A-2 R335 D14BE2CE2: CARBON 2K
RN: . METAL FILM 470 1% /1
RN: « METAL FILM 4700 1% 7 E-2 TCOBL  COS=0030- CAP. TRIMMER 20P
RD v RBON B2 5% /1 E-1 TCo0Z ~0D31- CAP, TRIMMER 10
R .+ GARBON 2z 5% /1 €2 TCOOZ CAP. TRIMMER
D! . CAREBON 2z 5% /1 C-2 TCDO4 LAF. TRIMMER
D! - REON 5% 7 E-2 TCOOS CAP. TRIMMER
N . METAL FILM 330 1% /1 €-3 TCO06 CAF. TRIMMER
N | ORETAL FILM 7SO 1% 1/ €2 TC007 oS CAP. TRDWER 10
NL4E 1% /i B-1 TLOOS CWS-OOBl- CAP. TRIMMER
W; 1% /1 B3 TCONO  CUS~0031~ CAF. TRIMMER
N1 4E ETAL FILM 750 1% /i
D RES. CARBON 5% 1/ 01 TPOD1  E23-0506-04 TEST TERMINAL
RES. METAL FILM 8630 1% 1/ B-3 TROOZ E23-0S08-04 TEST TERMINAL
RES, REON 5% 1/ B-2 TPOUZ E40-0211-0%5 FIN CONNECTDR 2P
RES. METAL FILM 680 1% 1/6u
BON % /1 D-2 YROOL : RES. SEMI FIXED 200 B
RES. CARBON a2k 5% 1/ E-2 YRiOZ RES, SEWI FIXED 10K &
RES, CAREON 101 5% A1k E-1 yYROO: FIXED 100 B
RES. CARBON 2K 5% s D-1 URDO4 FIXED 100 B
RES. CARBON 4.7 5% 171 D-2 URDX FIXED 100 B
RD14BBZC4TZY RES. CARBEON 47K 5% /i D-1 yRO! IXED 11 B
RDL4BRZC4TIS RES. CAREDN 4TH 5% /1 €2 YROOT FIXED 100 B
RDl&BH?V‘A??J RES. CARBON 4TH 5X /1 C-2 YROOS RIA—D%??— Sk FIXED 200 E
C-1 VROOS  R1Z-3520~05 RES. SEMI FIXED 10K B
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PARTS A

NG

RES.

R

RES.
RES.
RES.
RES,
RES.
RES.

SEWT
. SEMT

JATE& DESCRIPTION
XED 100

ERED 200
FIXED 10K
FIXED 100
FIXED 100
£1XED 100
D 100

FIXED 100
FIXED 100
FIXED 10K
FIXED 200
FIXED 500
FIXED 200
FIXED 500

IXED 200
FIED 230

-
3
Il
S

e e P L L]

PARTS LIST

VERTICAL QUTPUT AMP UNIT
X73-1510-00

moo
Gt

FEONO |0

| PEEROOTOO®

REF.ND!

I g

=4

2gg
b3

3
5

a
qQ
Q
I
a
I
Q
[
Q
a
a
[
a
9016
o
a
R
R
R
R
R
R
R
2
R
R
i

€CisCHIHIZ20d
CRASFFIHIDIZ
CKASBHA 72K

CKASFEIHIDTZ

CK4EFFIHINEZ

CKeSEFINLOSZ
HG T

90-0298-05

EO4EWLC4TON
CASSLIAZ31S

CC45SLIH33L)
K4SFFLH103Z
K4SFFLHLOSZ

WIzZ4JC
152656
152686

E40-D315-05
E4{-0273-05
E40-0573-05
NO LSE

E40-D773-08

SRR

RN 4EKZC2000F
RDL4BEZC220]

RD14BB2CZ20)

NAVE 8 DESCRIPTION

TERINAL
i

et 3
pE (UNMEIUI\TED)

BEREY, oruoing Tae TITE

TUEE (PLASTIC)
AT

CAP. CER &8P T

CAF. CERAMIC 0,01

CAR. CERAMIC 0,01

CAP. CERAMIC ~ 220P 5%

e, ceERAMIC 12 S

CAP. GERAMIC

CAP. CERAMIC ODP 10%

CAP. CERAMIC

Che: SERamiE oo

CAP. CERAMIC 1

CAP. CERAMIE  4700P 10%

c 4T00P 10%

cf RAM )

CAP. ELECTRG 33 20%

GAP. CERAMIC 0.0

CAPC CERAMIC 0.1 20%

CAP. ELECTRD 47 20%

CAF. CERAMIC 0.1 20%

cAp. CERAMIC 0.1  20%

GAF. CERAMIC 0,1  20%

CAP. ELECTRD 20%

CAF. CERAWIC ~ 330F 5%

CAP. CERAMIC  330P 5%

CAF. CERAMIE 0,01

CAP. CERAMIC  0l01

DIODE. ZENER 24V

DIDDE

DIBDE

CHOKE COIL

CHOKE €011

FERRE INDUCTOR 0220

FERR! TOR ¢, 2200

FERRT INDOCTOR 430

FERRL INDUCTOR 47UH

FERRL INDUCTDR 47UH

FERRT INDUCTOR 47UH

PIN CONNECTOR 3P

PIN CONNECTOR 2 CONTACT

PIN COANECTOR 5 CONTACT

PIN GONNECTOR 7P

TR. SI» NFN

TR. 51+ NFN

TR) EIL PP

TR, I, PNF

TR, 51, NFN

TR 1. NEM

TR. SI, NEN

TR. 81, NEM

TR.SE, NP

TR, SI, NPN

TR. SI. NPN

TR. B, NPN

TR. SI. PNF

TR. 51, MPN

R. 51, PNP

TR. SI. PP

TR. SIa NEM

TR, Sk, PNP

RES. METAL FILM 200 1%

RES. CAREON Fr

RES. CAREON E

RES. CAR 3.3K 5%

RS RERAL LM 750 1

RES. METAL FILW 7300 1%

RES. 47 5%

RER. CARBON 47 5%

RES. ConmoN 100 5%
RES, METAL FILM 390 1%

RES. METAL FILM 390 1%

RES. CARBON 22 5

RES. CAREON zz 5

RES. CARBON 360 5%

RES. CARBON 360 5%

RES. CARBON 22" 5%

RES. CAREON 21
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PARTS LIST

REF.ND  FARTS ND NAME_ % DESCRIFTION
R0l5 - RD14EBRCZ204 RES. CARBON A CH3, CH4 AMP UNIT
RO19  RDL4BBZCZ20J RES. CAREON  Z.
ROZG WD USE X73-1520-00
ROZL  RDL4BEZC1S3 RES. CARBON [
ROZ2 5 REF.ND  PARTS ND MAME & DESCRIFTION
ROZ5 R 614 RES. CARBON 1/ JZ1-2990-04 HMOUNT ENG. HARDWEAR
ROZ4 R 0F REZ. METAL FILM Y PR (UNFOINTED)
ROZS OF RES. METAL FILR 17
ROZ6 J RES. CARBON 17 B- S erramc e m s
ROZ7 J RES. CARBON 1744 B- K4SFFLHIOSZ CAP. CERAMIC  0.01 500
ROZS M RES. CAREON 17 CRABFFINIOSZ AP CERAMY 0.1 S0Y
ROZ9 J REZ. CAREDN Y 8- €91-0502-05 CAF. METAL FILM 0.01 20% A30V
RO30 J RES. CARBD 176l c- €C4SSL1HLO1Y CAP. CERANIC  100F 5% S0V
K031 61J RES. METAL FILM - CCABCHIHOS0C CAP. CERAWIC 5P 0.zsP 50U
052 a REZ. METAL FILK = NG USE
RO53 J RES. CARBON 276 B CLASCHIHFO04 CAP. CERAMIC  39P 5% SOV
RO34 J RES. CARBON Lrou B- CRASFF1H103Z GAPC CERANIC 0,01 50U
ROZ5 73 RES. CARSDN /84 B- CK4SFFLH103Z CAF'. CERAMIC 50U
RO36 82 RES. CARBON 176U B £91205070 CAPL FETALFILN 0701 aox Ea0v
RO3T 1F - RES. fETAL FILM /64 c £casslinoly CAF. CERAMIC  100F 5% SOV
RO3S F - METAL FILM W C- ccasw HOSOT CAP. CERAMIC 5P 0.25P 50V
039 0F RES. METAL FILW 1764 = i
40 1F RES. METAL EIL 1784 EX cEQartcizon COF. ELECTRO 167
41 1 ES. METAL FILM 1/el B- CEQ4EWLCATN CAF. ELECTRO 18V
Ro4z  ROL4BEZCZERS REZ. CARBU w6l X CEQ4FWICATON AP ELECTS 1ev
5043 AN RES. METAL FILM 16k 8- CR4SFFIHL05Z AP, CERAMIC S0V
RO44 REG. CARBI 176w ¢ CA4SFFIH103Z CAP. CERAMIC S0V
RO45 RNLéBK”F#(ﬂUF RES. METAL FILM 176U ¢ CR4SFEIHI03Z CAP. CERANIE Sou
RO4E  RN14E ROF RES. METAL FILM 176 c- G HL03Z CAP. CERAMIC St
RO47 RN S201E RES. METAL FI 178U ¢ CK4SFF1H103Z CAP. CERANIC Sov
RD43  RN14EKZCZFOLF 5. METAL FILM 76 - CK4SFF 112072 CAP. CERAMIC 500
R09  R0i4EBRCloL) RES. CARD 176U
ROS0 ercirnd RES. CARBON 17 B2 CK4SFF1H1C3Z CAP. CERANMIC SO0
RO5T REG. CARED 1w c2 CHASEF 1H105Z CAP. CERAMIC Sov
ROBZ A 31 REG. CAREON 1reu c1 CKa ’Flmozz CAP. CERAHIC N
ROSS J RES. CARGON 1oy &1 CK4SFFIHI0TT CAP. CERAMIC 500
RS54 5 RES. CARBO! Loy ¢l CK&: ‘FlHl(lSZ CAP. CERAMIC . 50V
Ri%s RO 11 ES. CARBON 160 €2 CK45FFHIOSZ CAP. CERAMIC  0.0% S0V
Ro%e Y a1 RES. CARBON /6l
ROS? R e RES. CARBON A D-2 CL4SCHIHZZ09 CERAMIL 2z 5% SOV
RO53 Fv OlJ RES. CARBON 1760 D-2 CLASEHIHZZ0S r‘AP CERAMIC 2P 5X S0V
0l £O5-0412-05 AP, TRIMMER 208 B1 M1l ©100E
TCO0Z  COS-0412~05 CAP. TRIMMER  20P c2 1515448 DIODE
62 B0t DIO0E
THOGL  SDTR000 THERSISTOR c2 1515440 10DE
03 BMA—01 DItOE
UR0DL  RI2-0543w05 RES. SEAI FIXED 500 8 D-3 A1 HI00E
URN0Z RES. SEMI FIXED 500 B D-3 GA-01 ICBE
s RES. sEM1 FIXED 500 8 D2 AL DI0DE
D1 rA-01 DIaDE
83 L4n-2201-03 FERRIT INDUCTOR  220H
83 £40-2201-03 FERRT INDUCTOR  Z20H
83 4 FERRT INDUCTOR  22iH
0-0473-05 PIN CONNECTOR & CONTACT
£40-0473-05 PIN CONKECTOR 4 CONTACT
0273-05 FIN CONNECTOR 2 CONTACT
E4-0275-05 FIN CONNECTOR 2 CONTACT
E40-1516-05 PIN CONNECTOR  1aP
FIN SONNEC 148
PIN CONNECTOR  36F
TERMINAL
FIN COMMECTOR 2 CONTACT
TERMLN
16P
B 23D4TELE ) TR. S, HPN
C- PNL90L FET, DUAL ST, N-CHARNEL
- SCI3541 7057 R.SIL PN
- SEIIELCT,E) TR. 51, RPN
- SA1206 TRL BI, PAF
. TRy 51, PHE
- TR. B, NEN
- TR 51, NEN
- TR, E1, NPN
- FET. DUAL 51, N-CHANNEL
¢ i TR. SI. NPN
¢ 2 R, WP
¢t ao13 TR, PP
C1 anld R, PAP
015 TR, PN
D1 o0lé TR, PN
-2 RO} RES. CARBON 5% 1760
002 RES. METAL FILM SGOK 0.5% 1,44
003 RES. WETAL FTLM 111K 0,5% 174
004 RES. CAREON S6_ 5 1/6u
52 RoOS RES. £AREON 1. 5% 1/6W
005 RES. #ETAL FILM 1M  0.5% 1744
7 ROOT RES. CAREON GS0K 5% 174
-2 RO0S 14BE2C1510 RES. CARBON 180 5% 1eM

568
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PARTS LIST

REF. MG PART: AMF & DE\LRIFT]DN
BE Tiag CPU UNT
1.4 4BB2C220) s
S 6 X81-1320-00
ROLZ RDL4EE2C101J /6W
ROL3 RD14BB2CE92. e FEF.NO  FARTS NO NAME £ DESCRIPTION
RO14  RD14BEZCIG2J 76U 2 PCE CONMOUNTED)
ROLS  RDI4EEZC10 6 B4 C001 " CoF. ELECTRD 47 ZD% L0V
ROLE  RN14BRECIODIF e c2 G062 526 APl CERAMIC  82F 5% 50V
RO17 14 1001F /6 D-2 CUO3 ) CAP: ELECTRO 2.2 2%
ROLE RNI4EKZCI101F /64 D-2 L0094 -05 CAP. CERAMIC 0.1 0% 12v
QLY RNI4BK2CILOLF A6 c-2 0% 5 CAP. CERAMIC 0.1 20% 12v
RO20 134E E /64
ROZL  RNL4BKZCISN0F 760 83 D01 DIODE
RO22 RNI4BKZCIH00F /N D-2 DOOZ PEODE
ROZ23 RDI4BEZC220J /6N D-1° DOOZ DIODE
24 RD14EBZCZZ0 AW D-2 DOOG  GHADYL DIOBE
ROZS  RDI4EB2( /6
2t 14EB20122, 1764 €-2 ICO01 MTHS010 MRy 4~BIT N‘LRDY’DMPUTER
ROZ7 14EB2C431, /64 B2 2 1€, TR. ARRA'
ROZE 14EBZC 220, 1764 D-3 IC TR. P\RRRY
029 4EB2C /60
050 RD14EEZEE21 76 LEAD UIRE UTTH CONNECTOR
051  RD14BBZLI50. 761
032 L4EB2C4T s POOZ E4N=1274-05 PIN CONNECTOR
033 I14EKZE 90030 /4!
RNI4EKZEL113D 4l P049  E4D=0273=05 FIN CONNECTOR 2 CONTARCT
RO35  RD148B2CS60. 1760
038 RD14BEZC1L. 76l FO61  E4D~7516-05 PIN CONMECTOR 6P
ROBT [L4BK2ELDO 174l PO6Z E4D-T! 1= PIN CONNECTOR 26P
36 RDl4BB2C6H4, 174!
o 4BEZCLS 176 ca 0L ZBALIO9NE,RY TR. ST, PP
0 RDI4BEZCLE1S 761 64 QoD 2SCIFLRD TR, 51, NPN
1 14E82¢: 3 /1
2 14EB2C. g /i B-2 R0O1 RD14EE2C621J RES. LCARBON 620 5% 1/6W
1 4826101 7 B3 R00Z  RD14EEDCIOLJ RES. 39 5% Liow
4 L4ERZL d /i B-3 RnO3 RD14BER2C3O1 RES. 380 5% 1/6W
045 RD14BBZL 4 S B-3 8004  RD14BE2CIOL RES. 390 9% L/oW
046 ROL4EBZC 7 B3 RODS  RDI4EEZCIOL ReS 0 5% 1/6U
T RNI4EKECIO0NE 7 B3 RU06  RDI4EESC30LJ 390 5% L/6U
5 RNIGBKZCLOOIF 7 B2 K007  RDL4BEDCHZLJ RS 620 5K L/6u
W49 RN14BKAC! F RE;, METAL FILM 1.1K 7 B3 ROOZ  RD14BE2C3IGLY RES. W0 5% L/6W
0 RN14BKZC! F RES. METAL FIL# 1.1K /2 B-3 ROOY  RDL4BEZCINIJ RES. 390 5% L/oW
051 RN148KZCS500F RE& METAL FILM &80 % 7 C-2 ROLD  RDI4BB2CS12) RES 5.1K 5% 1/6W
052 AN142KZC3600F IRV C3 ROI1  RD14BEZC103J RES. 10K 57 1/6W
ROS3  RN148K2C F % 1/¢ C-3 ROLZ  RD14EB2C103J RES. 10K 5% /64
RS  RDL4EBZCZ0S AV G2 RUIT  RDI4BEZCIOZ RES, 1K 5z Lrew
ROS5  RD14BBZCZ20L Y D-2 RUL4  RDI4BEZCLO3J R 10K 5% 1/6W
ROS6  RDLAEB2C J % Vs B-3 RO1S RD14BEZC472J 4.7TK S% 1/6W
ROS7  RO1LEBZC! J % s B-3 ROl6 RD148E2C1034 RES CRREDN 10K 5% 1/6W
ROSZ  ROL4EB2C431) 4 1/
ROSY 14BB2C2204 % 7
ROSD  RDI4EEZEION % 1/
RO61 148820821 % /.
RO6Z 14BB2CIZ00 Y%
2003 48B2C371d 7
RO64 4EBZL J S
RO6T 4BB2CERL /i
ROEE 488203910 7
RO67  RD14BBZC391J /i
RO&H 4BEZCTOL 7
ROSY BEZC: J /
ROTD 4BB2L J /!
ROTL 4BE2C J /
R072 4EBECzzZ] 7
®O73  RD14BBC1ZIU 7
ROT4 D14ERZC! J /6
ROT D14BR2C 3 7 /60
ROTE D14EB2C4TO) RES. CARBON 47 5% 1/6W
RLOOT 55]—4505 05 RELAY
RLDDZ 1-2505-05 RELAY
TC0DZ  €05-0062-05 CAP. TRIMMER 6P
6003 CpE-0031-15 CAP. TRIMMER  10P
TCOG4 —0030'15 CAP. TRIMMER 20P
Teo0s
TCOME  C; -O(J(.Z—~05 CAP. TRIMMER oF
TE007  CC CAP. TRINMER 10P
TCONS  C —01)30-15 CAP. TRIMMER 20P
VROL  R12-0421-05 RES. SEMI FIXED 100 B
VRG02  R1Z-0421-05 RES. SEMI FIXED 100 B
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SWEEP ROTARY UNIT

PARTS LIST

TRIG SWEEP UNIT

X74-1350-00

X74-1310-00
REF.NO  PARYS ND NAME % DESCRIETION
E31-2336-15 LEAD WIRE WITR CONNECTOR
F200640m(04 THSOLATOR
J25-2571-03 PCE:_CUNMOLNTED)
D01 -0004-05 CUATING WIRE
D1 COOL  CKASBLHLOZK GAP. CERAMIC 0.1 10%
D2 (002 CK4BEAHION CAPD CERAVIIC  Ol01 0%
D-3 €003  CK4BBIH1OM AL CERAMY 061 10%
D-3. CO04  CK4SBIH103K CAP. CERAWIC  0.01 104
D2 anMA-01 DIODE
02 135135 1001
D2 153135 DIODE
E2 155135 DIODE
E2 155135 DIODE
E2 158135 DIODE
£2 135135 DIODE
£2 155135 DIODE
D3 aiA=0l DIODE
D3 138135 DIODE
D3 158135 DTODE
£3 155135 DIODE
E3 155155 DIODE
E3 155135 DIODE
E3 158135 DIODE
€13 DOL6 155135 DIODE
FOIS  E40-0973-05 FIN CONNECTOR 9 CONTACT
FOL9 . E40-1073-05 PIN COMNECTOR 0P
POGO E40-0873-05 PIN CONNECTOR ~ % GONTACT
POAL  E40-0573-05 PIN COMNECTOR & GONTACT
FO4Z  E40-0473-05 PIN CONNECTOR 4 CONTACT
POSL  E40-0T73-05 PIN CONNECTOR 7P
FIST  E40-0373-05 PIN CONNECTOR 3 £ONTACT
-2 ROO1  RNL4DKZBSGOZF RES. METAL FILM 360K 1%
-2 RODZ  RN14BKZE1203F RES. METAL FILM 120K 1%
2 ROOT RES. METAL FILM 30K 1%
2 RUOS RES i1
-2 ROGS %
-2 RO0E i
-2 ROO7 H
2 ROMS X
-2 ROM9 H
-2 RO10 %
-2 RO1L 5%
-2 ROlZ 5%
2 ROLS 1 5%
2 ROl R
ROLS R caoz)
-2 ROTE  ROL4BEZCZ0Z)
=1 ROIT  RDL4BEZGLO3M
RO13  RD14BEZC105J
RDI4BBZC105)
. 14EKZB3605F
ANL4BKZBIZGIF
C (EKZES00ZF %
%
z
%
Z
i1
%
%
%
7
%
i
%
7
5%
5%
1 iRosetog] RS Chraon 1K 52

- BO2-2503-05 ROTARY SWITCH
- ROTARY SWITCH
85 ROTARY SWITCH
85 ROTARY SWITCH
85  UROGL 502-2503-05 ROTARY SWITCH

3

555

pEr

SN

10
"
1
W
1
o
1
)
W
W
"

764
W
W
W
i
i
"
u
i
u
W
1

S

g IS
fegfiizeogeee

SN
£gg

&

NBNE i DESCRIFTION
WIRE
BE8E RmreD
WIRE URAPFING Ben
PTG RE ZERD

S2F L0

oh

201
20%
20%
10%
10%
1
%
10z
23
© CERAMIC 23
0;1-0 o 03 gep. TANTALUN 0%
(734 A 3P X
e 5y
0,01
Eld
N
g mu‘Fwnm 6 Z0%
i
o«. e 0,01
E04EU1ZCON 22 o
~0$49-05 1 an
e 9.01
H4SFF1HLO3Z 0,01
CEGAULHIRTN 3.3 20
C51=0583-05 10 1ox
CKASEFIHLOTZ 0.01
CK45FFIH103Z 0.01
BIHEII 0.033 10%
Co1-0584~" 0.1 5
CHASFF 11037 0.01
CRABEF 1HL05Z .01
CC4sBLLHETLI 330P_ 9%
1000P 0%
e .01
CRATFFIHINSZ .01
CCA55LIHIZLS 120F 5%
B 1214 20P 5%
7
208
207
10%
2
5%
5%
CGI3NIHLOZ) ]
CROTRLHI0Z 10uuP 5%
0025505 0%
Gibor 51
4T00F 5%
0%
470P Y
33
20
0%
0%
z0%
0%
0%
2 20%
E3 co7s
E1 Coro 0 0%
E3 (030 CEO4UICIONN
A1 COB1  CKAZFFIN103Z
E-3 (082  CK4SFRLHIO3Z
A3 L053 TH103!
A2 €084 CKASFFINIO3Z
A2 COBS  GEDIULASTON 20
B-1 €086  CEG4FWIALOLM cap. ELECTRO 20%




DUREERE

CPEEEnDnnD

209D

REF .NO

I3rixie

88

588322238350 28255338858

0
DOSE

PERT

I

aq

an

cocnannag
228

JeYatereray
B

EQ4FWIALOLN
4FUTALOLN

2
g
=
&
SOZENNNT

Edui oo

4SEZHATEK
USETHATIN
GSBIHAT

E04FULC4TON
4SSL1H2204

G

C4ZSLIR3ILY

5

i

=
R

PARTS LIST

NAITE & DESCRIPTION
CAP. ELECTRO

CERAMIE

. ELECTRD
CERANIC
CERAMIC

aDE

IODE: ZENER

I0DE. SILICON
D!

10DE, SILICON
oD

fi)
100E, SILICON
0DE, ZENER

B
= =
A SR 1 R

10DE, SILICON

g
g

SILICON

T0DE, SILICON

g
8
i
z
&
g

E
IODE. ZENER
IODE, ZENER

4700 10%

20 5%
330p Y

7,00
SYITCHING
SUITCHING

SUITCHING
15V

SUITEHING
SWITEHING

SUITEHING
15V

3.0

12y
[EY

2RRRE222RT

PEE
fixiys

Q

PEEoE

repee ¥
JN R SRR

oo amne
b

REF.ND  PARTS NO
DOGT G-

06
0SS
0069
MO U
GMA-01
GliA=01
N80

ME10L04L
HE103 041
MC10104L
MC161020
MC10131L
SNT406N

MG10104L
HETBLOSCE.

MCPH_LSACP
L40=2001-01
L40-1061-01
L40-2261-03

FO13  E4Om0ZT3-05
FOTL  E4Om0773-05
P28 E40-0473-05

£40-0473-05
036 E40-0673-05

305
MO LSk

2 E40~0273~05
053 E40-0273-05

POST  E40-0373-05
0001 2SCITILCRY
001

503 ’”01.35
3311

0020 ZA1309(6,R)
Q0 RATFCEY

Q022 ZSCIIL5(C,DY
G023 ZSCTILLCRY
QU4 28C3311CRD

G029 25ALIZICH)
0030 1375(R)
031 3311 CR)
032 25C3ILICRY
Q033 Z5C33LLC
9034 28 <

0: 2
Q41 2SC3FLUCRD

NOKE 5 DESCRIPTION

DIODE

DIODE

DIDDE. GERMA

IC, QUAD Z-INPUT OR GATE

IC. DUAL

167 DUAL P mPuT opeane

1Cr QUAD 2-INPUT OR GATE

IC, DUAL D

160 oA JFET meeur e

1C, OUAD 2-INPUT AND GATE

IC, GUAD 2=INFUT DR GATE

1€, qUAD 2-TNPUT A GATE
QUAD 2~INPUT AND GATE

+ QUAD 2-THELIT eND GATE

PUT NIR GATE

» HEX 0, €, INVERTERS
1C, GUAD 2-INPUT AND Gf

3
VOLTAGE REGULATOR (5V: 10QMAY
VOLTAGE REGULATOR (5V, 1001MA)

FERRI INDUCTOR 10UH
FERRI INDUCTOR 1OUM
FERRI INDUCTOR ZaUH

PIN CONMECTOR 2 CONTACT
PIN CONMECTOR 7P

PIN CONMECTOR 4 CONTACT
PIN CONNECTOR 4 CONTACT
PIN CONNECTOR & EONTACT
PIN CONNECTOR 71

PIN CONNECTOR 3 CONTACT
PIN CONMECTOR & €ONTACT
FIN CONNECTOR & CONTACT
PIN CONNECTOR 4 CONTACT
FIN ERNECTOR 2 comaacr
13 CIOR 2R

PIN CONMECTOR 4 CONTACT

20
PIN CONMECTOR 4 CONTACT
PIN CONNECTOR 1P

PIN CONNECTOR 4 CONTACT

FIN CONNECTOR 2 CONTACT
PIN CONNECTOR 2 CONTACT

FIN CONNECTOR 3 CONTACT
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PARTS LIST

REF, M0 Fi NAFE & DESCRIPTION PARTS N NIE % DESCRIPTION
04z 25C <. 51 NP o- RDL4BEZC103
043 256 I, NEH - RDL4BE2C4TOL o
045 2 1, NeN - SE2C101 100
045 Z5C 1, NN ¢ 100
046 250 1o e < ar
047 1, NN c1 RO 4.7K
045 B47 DUAL ST N-CHANNEL C1 R061 K
040 28 B C1 RO6Z K
050 236, i C2 RO83
051 K AL ST N-CHANNEL B2 ROG4 2K
05z 2%  NEN C-1 RoeS 5K
055 . B2 RO& 16
056 2 . B1 ROS7 R K
055 B + NEN C2 Ros3 -4k
55 ) C2 RO6S R a7
5 - e ¢l RiTO R 100
» ek C1 RoTL R 100
€3315¢6.D) I €2 Rz R 100
FSEI1SCE0) I, NP €2 RO73 R K
3 T €2 rovh 00
z 1. PNR-DUAL 51 RO7S 10
06 51 RUTE R
i RO?T 60
065 ROTS K
66 RO LK
67 ROBO K
4 Ry 2031 K
06D 2 ROSZ S5K
0 G2 7033 S
71 G2 ROsL K
103 C2 ROS S
C2 ROBE K
174 &3 mos7 6K
5 ¢3 Rosy LEK
o -1 RO8Y K
s 1 Roon A 0 K
5 1 ROOL N FILM 510
9 ZSAIZ09¢E-R) ] RISz R FIUR 4. 7K
50 -1 ROSS FILN 47K
61 -1 94 220
52 2 RO9S 00
153 2 RG% K
354 2 ROPT 10
.2 RE9T LK
001 RDI4BEZCH63J 560 5L 1/ 3 RO9Y DL LAK
R002  RDI4EBZCLTDI T 5% 17 .3 RI0D R 2K
ROO3  RDI4EBZESLIY 510 5% 1/ 82 RIOL X Z
004 R 4 510 5% 1/ 32 RI0Z  RDL4EEZE: 30
R605 J Y RLO3  EDL4EBZEL0LI 100
RODG R i Y, -2 RIDG  RDI4EBZGA7I 47
ROO7 R J 750 B 1/6W .2 RLiS R 1K
ROO% RO J 1.8K 5% 1/6U 3.2 Rle  RDL 8z
HO09 R i 5% 164 2 RiG7  RDL 330
010 R | 1.6K 5% 1764 2 R168 R 100
ROLL R 3 K 5% 1zew 2 R109 R at
012 R Ny 150 9% 1/ - 10 . R 560
ROIS R ] 180 5% 1/ 3 RIIL RDL K
014 K 1 0 5% 17 1 RIZ R 70
ROIS R J 33K 5% 1/ 2 RIS R 2
ROLE R J 15K 5% -2 RUE R 50
ROL? 3 335K 5% 1/ -2 RLIS  RDL4E 30
ROLE R i 15K 5% 17 2 K116 R 2
ROLO R 3] 27K 5% 1764 -2 K117 RDL 00
RO20 1 5% 164 -2 K118 20
ROZL R 3 100 5% 1/ A3 RIS R 560
Rozz N 0K 5% 176 A-3 RI20  RDL &7
R023 3 370 5% 1/ A3 RIZL  ROL4ESZCSILS 510
ROZ4 3 7K 5% 1/ RIZY  RDL4BEZCEIT) 510
RG2S 3 270 B 1/ 23 ROT4BEZC4T1Y 470
ROZ8 3 510 5% 1/ 24 ROL4BEZCLOZY K
ROZ7 360 5% 1/6l 25 J 750
ROZ8 SK5% 176U 26 R 4 1.8K
ROZS RES. CAREON 00 5% ik $ a 4 750
RO30 3 28 N 18K
RO3L c RES. CARBON 510 5% 1/ 53 R12e K 024 K
RO32 3 RES. GARBON 360 5% 1 3 RI¥0 R 810 180
ROI3 G2z RES. G % 1/ A3 RIZ g 180
RO34 1 7 1 B3 RL3: J 180
RO3S e % 17 R13: 1 J 15K
ROSE  RNL4BKZCZ4DIF % 1 43 R34 R 320 33K
RO3?  RDL4EEZC1Z3) % 1/ A3 Ri3S R J 3.3K
RO58  RNL4EKZCZA0ZF % 1/ B3 RI3E  RDI 110 i0
RO39  RN14BKZC30OIF % 1/ B3 RL3 RDI J K
R040  RNL4BKZCIZOZF Y B3 RISG J 100
R04L  RNL4EKZCISOLF AR 3 RII RO 034 10K
RO4Z  RD14EB2CIO: % 1/ C3 RI4  8D14BEZCZTLY 270
R4T RNL4BKZC3001F 7 €3 Ri4l  ROI4SRECZTIN 2o
RD44 4EBZEL03. 7 3 Rl ROL4BE20511d 510
045 4BIZE5001F /s C3 RL4 L4EEZE561 360
RO4% 4EB2CI03 7 C3 Rl T4EB2C157) 1.5¢
RO4T 48B2C1041 7 C3 R4 14EBZCL00) 15
R4S EZCT03.) 7 C3 RL4 4BE; K
RG4S 4BEZCLO3. 7 ¢3 R4 1468265110 510
NSO RD14BE2CI04 7 3 Rl4 483265610 360
RO5L BE2C103. 7 &3 RI49  mpl4pmzC2ZNJ S 5l 2
RS2 2103 7 G2 RISO  RNI4BKZC7SOIF  RES. FETAL FILM 7.5K
ROS3 4EBZC104) 7 G2 RISL  RNIGEKZCSIOLF  RES. METAL FILM 5.1K
ROS4 4EEZE1034 RES. - CARBON 764 &3 RASZ  RMIGEKZC2AOLF RES. METAL FILM Z.4K

e N

EELEEL




PARTS LIST

NARE & DESCRIPTION

R

EF,ND FARTS NO NAME & DESCRIFTION FARTS b
03 RISS RO 5. CARBDN Sz 1/64 A 4EB2C102. RES. CARBON % 1760
03 RISL R v6u A ROL4EBZC1024 3 W F v
03 RI55 RN 1z 1780 A aro 5% L
03 RS RN 1% 176y A 00 /6
D3 Ri57 RN EARV A 50 5 sl
D3 RiSs Bz 5% 17640 A- 2 4
D3 RIF9  RNI4EXZCH iz 176w A 7K /
03 Rleo b 5% 1760 A 7 7
D-3 R161 1z 176U B- K 2
D3 RI62 5% 1764 A K 7
D2 RI&3 5 1760 e K 7
G2 Rled 5% 176y a 70 7
D2 /165 R 5% 1764 e 00 7
D2 A& R 5% 1/64 A 30 7
T2 R167 R 5% 1/6U A 2, 2
D-2 Rtos 5160 A LK 7
G2 Riss % L/6w A 7 76
c2 RI70 5% 178w B .2 e
02 RI7l 5% 1760 B LK /6
&3 RITZ 5% 176 B R K 7
¢3 RITS 5% 1764 8 X 7
c3 RITh R 5t 1764 A 48B2C331) RES. CARBON 30 7
¢3 RITS q A A C3310 RES. CARBON 30 7
€3 RITE RO 3 v £ 3 RES. CARBD 20 7
€3 RI7F  ROLifh 1 5% 1/6U B 2 X 7
C3 RI70  RDL4E J 5% 176U A J RES CARED K 7
€3 RITY ROl J RES. CARBON 15K 5% 1/64 A 3] RES. CARED 47K 7
83 Riso a RES. CAREON 5% 176U B~ - K /6l
c1 RS 3 RES. CARBON  6.2K 5% 1/6U 8- . 4 76
c2 R1az J RES. CAREON 9K ST 176l B J 2 /o
€2 R1E3 J RES. CAREON  Z2.4K 5% 176U B J 76l
C2 R84 J RES. CAREQN 47 5% lsel A a3 o8 el
€3 Risg 01J RES. CAREON 100 5% 1/6W B- 2d 2% 1w
¢3 Rigs J 5. CAREON 1 5% 176l A 7] 5% 164
C2 RIS? 3 RES. CAREON 10 5% 1760 A 2 5% 1/
c2 RISE ¥ RES. CARBON I 5% 1764 [ X /
c2 R1&9 3 FES. CAREON w0 5% 16w ¢ J 7
B3 RIS 4BE2CIGZY RES. CARED =164 ¢ J /
83 RI91  ROL4BEZCS1LI RES. CARBON 510 1760 ¢ J /!
B2 mioe  ROLaBEECIOZy RES. CARBON i 1764 B | /
B-3 R193  RDL4BERC2ZZS CARBON 2.2K 1764 B- Y /!
E2 RIP4  RDI4I £ARED! 2K 1764 B- J 4
E2 ® R CARBON 1.2K 2764 % J /!
a i RECN 178u ¢ J 784
R rm/. 50N 750 1764 B- J /8
N B J 76
HETAL FILR 4.7 12 Lo B ) 74
© CArg 5% /6y B 2 REG. CARED 6kl
RES: RERAL F1Lm 410k 6l B- 2T RES. /ey
R CARBON a7, 1764 A 1) RES. ' A
e 176U 3 432] RES. CARE! 7K 78U
1760 2 0zF RES . Lol 3% el
; 7 3 0SF RES. METAL F 1 Lreu
7 s 03] % Lrsi
3 7 3 J 5% L/eu
=) 7 3 3 5% 176
& 7 X 1OF i Lrew
R 7 X 10F 176
7 ¥ J RE". CORBON 2.2 76U
R 7 B J CAREON K 78U
7 J 764
R 7 X a 76
R 7 % J 764
R Y 1 4EE2EI010 761
i 7 E] 01 48820391 5 764
R0 Y EAN 1 ROLABEICE01 S 761
RN 1F METAL FILN 3,3K 1. 764 B RO14BB2CL024 /64
ANLARKZCHZNLR RES, METAL FILM &.2K 1 6 3 RDL4EB2CEZ0J 1764
RD14BEZCT G2 RES. CAREON 1K 5% 1 ;- ROI4EBICIOLS 176l
Rl A RES. CAREON &K ST L 5 178
[ CAR 7 ;- 1760
7 oF 7 3 3 164
# OF 7 £ DY 4EET 1w
RO14E6: J Y £ RDL4ERS 176
RN 17 7 L4EEIE 1764
RNL4BKZE2201F 7 1764
7 ARiiEaaiios) 176w
764
EON 76U G TENOL  GNSm0I09-05
ol 76 G3 TCO0Z  COS-0309-05
FETAL FILM 1K 7 G1 TCONT  CO5-0062-05
WETAL FILN. 1K 7 €3 TIN0A  CO5-0062-05 o
METAL FILH 150 7 -
NETAL FILM 520 7 Bl TR0l E40-0211-05 Ed
WETAL FILM 620 7
CAREDN aK 7 D1 uROOL 10K &
CAREDN K 760 B-1 KE
CARBON  4.7K 760 D-3 10K B
CAREON 1 76 D-3
CAREDN 10K 760 B2 200 B
GE CARETN 10K 76 B2 SKE
D CAREON  4,7K 1761 c1 iK g
CARED) 4 5% 176 c3 X B
EON 5% 1 D2 5K B
CARBON 47 5% 1/6 D-2 RES, SEM1 FIXED 5K B
1 RD14: CAREDN 47 5% 176l D-2 RES. SEMI FIXED 2K B
W2 Reis  Rbldceseorsy GAREON 910 5% 176l D2 2-1516-05 RES. SEWI FIXED 2K B
A2 ReS0  RUL4BE2C4TZY D CAREON 43K 8% 176w D1 UROLS  RIZ-04Z1-U5 RES. SEMI FIXED 100 B




PARTS LIST

REF.ND  PARTS NG NAME & DESCRIPTION
UROL RIZ-G340-05 RES- Seml FLiGD 500 8 HORIZONTAL OUTPUT AMP UNIT
3 235201 E SEM:
UROLE  RIZ~5516-05 RES Soh1 FNED Tom o B X74-1360-00
VROL?  R1Z-0939-05 RES. SEMI FIXED 200 &
REF.NO PARTS D, NRME S DESCRIPTLION
23=0512~ TERN.
AT
JZG=5039- PCE (UNMDUNTED)
J3[1-—O{ﬂ)4-l SEACER
45 CAP'. CERANMIC 4700P 10% 00y
4 )\4 FFlHll 'z CAP. CERAMIC 0.01 oy
iz CAF. CERANMIC .01 oV
4SFFIHL05Z. CAP. CERAMIC 0.0l oy
LK4SEF IHINZ! AP, CERAMIC 0. 39
0C CARF. CERAMIC 1P
ac CAF. CERAMIC 1F
or CAF. CERAMIC P
0e CAF. CERAMIC &
157 CAP. CERAMIC n.ol 5
Cp. CERmdIc  4700r 10y Som
CAF. CERAMIC 4700P 10% 500V
7. CAP. .CERAMIC 4700P 10% 500V
X CAF'. TANTALUM 1 207 35V
CK4SFF1HI03Z Cﬁ . CERAMIC 0.01 0y
9170549~ DTeNTALOM 1 2oy 35V
CRASBZHAT, EF ", CERAMIC 4700P 10% SO0V
4SFF1HLI . CERAMIC 0.01 S0V
Al N R ]
04W1C1011% CAP. ELECTRO 106 20% lév
CEQMUZALODN GaP. ELECTRD 10 20% 100V
CED4WZLZR2. AP, ELECTRO 2.2, SOV
CKASFFIH13Z CAP. CERAMIC 0.01 ov
CCASCHEHOTID CAP. CERAMIC TR 0.5F SOV
D5442X RIBDE, SILICON SWITCHING
MTZ5.148 DIODE. ZENER Y
L40-1001-04 FERRI INDUCTOR  LOOUM
L40=~1011«04 FERRL INDUCTOR  10UH
L40=1011-04 FERRI INDUCTOR 1
140=1011-04 FERRE INDUCTOR  1060UH
FOZT  E40-DBT3A5 FIN CONNECTOR 8 GONTACT
E46-04T505 FIN GOMNECTOR 4 CONTACT
E40-0675-05 PIN CONNECTOR & CONTACT
TR. 51, PNP
1.
TR. 51, PNP
TR. 31, PNP
TR. SI. NPN
Z TR. SLs NPI
2! TR. SI. FRF
z TR Slo PAP
_25C: TR. SLy NPN
pa TR. SLy NPN
2! TR. SL. NPM
R0 RES. CARBDN 27K 5. 1/6W
RD14 CARBAN 5% 1/
RD SR 1/6W
RD1 5% 1/6W
RD1. 5% 176w
RD1. /W
Ri B i /3
RD14BEZCAZL /6
ROLGBEICH2] el
I EE2 /6W
R 5 /64
A 1l
R 5 1
i1 760
S50
S
F A8
R e
6W
R 1764
1760
76
K e
K 760
RI /W
RO14AE2CZ71) RES. CAREON 270 78y
RO14BEZCT124 AES. CAREDN 5.1K ey

62



A TRIG SWITCH UNIT

PARTS LIST

X77-1280-00
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[
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REF.ND

PARTS

Qi
reru.msluom
EF THL
& 5(‘H1H(:7oa
£C43ERIHOTOD
E90-0ZHE~5
CK4SFFLH103Z
SFFLH1057

USE
CKGSFEIHIDSZ

C
CEQ4WLLT30M
CEO4BUIHOLOM

CEC4UIHOI0M

CKASFEIHLO3Z
CH4SFFIHL03Z

FFIH105Z
CK4SEFIHI03Z
CK4SFF 1H103Z
£H4SFF1H103Z
EK4SFFIHIOZZ
EK4SFF16105Z
SRITELIOST

cKaskrinLosz
CK45FF1H1037

CK4SFFIRLO3Z
CHASFFIK105Z
CEOGUIHIRIH

ZEAL3N9CR R

NAME & DESCRIFTION

£CB CUNMDUNTED)

o RETAL FILM 0.01 20¢
ANIC 5

CER
Cap. CERANIC

cAP. CERAMIC

CAP. CERAMIC
CaF. CERAMIC
CAP. ELECTRO

GAF. ELECTRD
CAP, LERARIC
CAP. ELECTRD
GAP. CERARIC
CaAp. ELECTRO
CAP. ELECTRO
CAP. ELECTRO
CAP. ELECTRO
CAP. GERANMIC
CAP. CERANMIC
CAP. CERANMIC
CAP. CERANMIE
CAP. CERAMIC
CAF. CERANIC
CAP. CERAMIC
Eap. CERANIC
GAP. CERARILC
£AP. CERARIC
¢ap. CERAMIC
GAP. CERARIC
£AP, CERANIC

CAP. CERAMIC

COP. CERAMIG
CAP. CERANIC

CERAMIC
CERAMIC
ELECTRA

DIONE
DIODE

DIODE
DIODE, ZENER
DI0DE
DI0DE
DIOOE
DIOOE
BIOOE

FERRL INDUCTOR
1 INDUETOR

PN CONNEGTOR

P LN CONNECTOR
S} COMNECTOR

PIN CONNEGTOR
FET. P-CHAMNEL
FET, DU ST

34

e

10 z0%

10 20

0,01

P 0.5P

7 0.5P

0.1 207

0.01

0.01

0.01

0,1 z0x

33 o

1 nx

o1 208
20%
16%
0%
207
20%
20%
20%

FEY)

LOOLH

2000H

2 CONTACT

2 CONTRCT
& CONTACT
9 CONTAGT

H-CHANNEL

® 09

rrre

g
LECETIXE

oom

-

REF 4D

TCo01

urgoy

s
URODG

AR
A
25A1309(8,R)

ROYSEEZCTLO)

i

g

BEERAIEIIRRARIRTLAD

nz
a

NTE . DESCRIPTION

FET. N-CHAl
. ey

RES. CAREDN
RES. CARGON
RES. CARBON
RES. CAREON
RES. CAREON
RES. LARBON
RES. CARBON
R

RES. CARSD:
CARBD!
EARED:
. core

aE:
S Ehann
- GARBON

VER SWITCH
ER BULTCH

EERECCECIIERREEE IR PR EEEE

63



PARTS LIST

REFND FARTS O,
B TRIG SWITCH UNIT C-3 ROI1  RDI4BEZCT62J
& 2
X77-1290-00 C-
-
REF.NO . FARTS MO NAME & DESCRIPTION -
J25-5023004 PCE_CUNMOUNTED) -
361-0508-05 BOARD SUPFORT C-
L92-0110-05 BEAD CORE ¢
213-2014-05 TUBE (FLASTIC) &
€2 €ool  CEO4WICIONN cAR CTRD 20% 18 C- ROL
02 00z  £91-0502-05 £AP. WETAL FILM 0,01 20% &30V c- i
D2 €063  CC4SCHIH630J £AR. CERAMIC g 5% Sl - RDL
D2 £004  CCASCHTHGROJ CAP. CERAMIC 6P 5% 50 ¢ ROLAE:
D3 €005  CK4SFFIHLO3Z CAP.-GERAMIC 0,01 ¢ ROL4
€3 £006 CKASFFIHLOSZ CAP. CERAMIC ‘o1 C- e
C-3 {007  CCABFCHIMGTOD CAP. CERAMIC 0.5¢ A 1
C2 Gone  CCASFCHIHOZOL £AP. CERAMIC F o 0.50
€2 €066  CR4SFFIHLOZZ £AP. CERAMIC .01 C-
C2 €010 Cou=C GAPL CERANIC 1oe0% v B
82 Coil  CKaSFFimM032 AP, CERANIC 5 Shu %
C3 €012 CKASFFINLO3Z AP, CERANIC . Squ 8-
D2 CO13  CK4SEFIHIO03Z AP, CERAMIC . 500 B
83 fo1h  CHASFFIRIOSZ CAP. CERANLG . Sov B
B2 OIS  CK4SFFIRIDZZ CAP. CERAMIC . 500 B R
D3 Cilé  CK4BFFIHIOSZ AP, CERAMEC . v B- SDL
A2 £017  CO-0 AP, CERAMIC L1 202 B R
A3 COl3  CEO4UIC3Z0N CaP. ELECTRO 3 208 8-
A3 CO9  CEO4WICIZOM CAP. ELECTRG 3 208 8 R
D3 €020  CEOAUICT3OM AP, ELECTRO 3 0% B
A3 C0Z1  CEO4WICI30N AP, ELECTRD 3 20% B 1488202200
A3 CUZZ  CEO4ULCIZONM GAP. ELECTRD 3 20% B- 3 4EBC4 70
D3 CU23  CEO4WIEI30M GAP. ELECTRD 3 208 16V
A2 COZ4  CASFEIHIOSZ AP, CERAMIC . 0 S0 S37-2005-05
c2 COZ5 CKASFFIHIO3Z GAP. CERAMIC ! 0! S00Z  537-2005-05
C2 €026 - CK4SFFIH103Z CAP. CERAMIC X 0
&3 cozr  CKASFFIHIOSZ CAP. CERAMIC . 0 B3 TCOO1  COS=0412-05
A2 COZB  CKASFFIHIOZZ AP, CERAMLC S 0
82 029 CR4EFFIH103Z GAP. CERAMIC . 0 D3 VRDOI RO1-5503-05
C2 CO30  GKASFFRHIOZZ cap. CERAMIC . 0! D3 URO0Z R1Z-3522-05
A3 CO3L € 1H103; CAP. CERAMIC . G2 VRGO R1Z-1520-05
C-2 G032z  CKASFFIHL03Z CaP. CERANIE K
C3 €033 CK4BFF1H103Z CAP. CERAMIC .
€3 €034  GKASFFLH103Z CAP. CERAMIC -
C2 €035  CK4SFFIHIO AP, CERAMIC X
£036  CKASBIHLOZK CAP. CERAMLC 000P 10%
£037  CK4SBLHLOZK CAP. CERAMIC 060P 10%
C2 DOOL  WTZE.208 DIGOE, ZENER 8.1
A2 DODZ  SVA3Y
D003 SVOAY SiooE
A3 LODL  L40-2201-03 FERRT INDUCTOR 22UH
A3 ooz La0-2201-03 FERRT INDUCTOR 220
P43 E40-0273-05 FIN GONNECTOR 2 CONYACT
P44 E4D-02735-05 FIN EDNNECTOR 2 CONTACT
P45 E40~0475-05 PIN CONNECTOR 4 CONYACT
POSL  E40-0573-05 PIN CONMECTOR 5 CONTACT
POSS  E4O-0Z73~05 PIN COMKECTOR 2 £ONTACT
G- 2BCIIT4(T1S) TR, S, PN
- 91 FET. DUAL STo N-CHAMEL
C- £ o
C- KEN
¢- EHP
c- NP
¢ AP
C- NEN
B- NN
B PN
8- NRR
B- NP
8- KPR
8- o PR
8. e
c1 RES. CARSON 00 5% 1/6W
b2 HES. CARBDN 100 5% 1/6W
o1 5.0 55 176l
¢z Z,2K 5% /68U
¢z & 5% /8w
&2 s20 3% L/el
hE 10K 5% 176l
O- 4K 5% 1/eu
D- [ 3 47K 5% 1760
0 RO14EBZC622 2K 5% Lol
D- KD14BBZE103) 1K 5% 176w
D- RDIGEBZEA3L 430 5% /6
D- 2 Bx 178U
D- Go 5% 176w
D siok 51 1s84
C- WETAL £ILM 3K 1% 1760
- WETAL FILM 3K 1% 1/6u
C- ROL4EBZC: 28X 1/6U
3 ROT4EEZCZZ00 22 5% /oW
- RUL4FRZCS62) RES. CAREON S.eK 5 1/6

& DESCRIFTION
BN 5,81

ar
ETAL FILM 220
RES. METAL FILM 220
AREON 47
HETAL EILM 1.5K
RES. METAL AN 1.5
b FILH 270
EYAL FILW 270
0
a
S3K
5.1K
4.7
407K
52K
160
130
0
K
K
RES. CAREON 0
RES. CAREON 0
RES. LARBON
RES. FARBON

LEVER SUITCH
LEVER SUITCH

CAP. TRIMMER  20P
V.R. L00KE
RES. SEM[ €IXED LOK 8
RES. SEMI FIXED 2K

RRERRNR

1/6u

SEgEE

gggggezzeee

3328
gggeze

B S S N N N Y NYY
gggEzez g

XX
£2



PARTS LIST

REF.NQ PARTS NO NAME & DESCRIPTION
POWER BLANKING UNIT D020 DS44ZX DIODE, SILICON  SWITCHING
X68-1400-00 83 10001 NIMASSED 1c ous ge-mre
B3 1C00Z KIN4SSED . DUAL OP-AIF
REF . w0 ART NG NAME X DESCRIPTION B2 1C003 LM34DLAZS.0 [CvRLIGULﬁTDR
LEAD \ﬂRE WITH CORNECTOR
WIRE B4 LOGL L40=1011=04 FERRI INDUCTBR 100UH
HEAT SlNK B4 LOu2  L40-1011-04 FERRI INDUCTOR 100U
HEAT S C-2 LO0Z  L40=1011-04 FERR1 INDUCTOR 100UH
PROTECTIEON COVER €3 L004 L40-1011-04 FERRI INDUCTOR  10OUH
HEILDER LNEDN TUBED €3 LOGS  L4O-1011-04 FERR] INDUCTOR 100UR
€2 LOD6  L4Dw1011-03 FERR] INDUCTOR  100UM
IN'SL UR’ 1 1067 L40~1011-04 FERRI INDUCTOR 100UH
BRACKI FOR VR B2 LO0E  L40-1011-04 FERRI INDUCTOR  100UH
CE( CUNMOUNTED >
ACE| C-1 MLOO1  NE-ZE NEON LAmF |
M SCREU C-1 NLGO2  NE-2E HEON LAMP
Al SCREW D-1 NLOGF RE-2B NEDN LAMP
;s TUBE CFLASTICH D1 MLOOG WE-zB WEON LAP
2 TOSE CPLASTIC)
82 ool Ch CAP, CERAMIC 0.0t SV POZ2  E40=0773=0% FIN CONNECTOR 7R
B2 copz O 0.01 SOV po23 E40-0473'05 PIN COMMECTOR 4 CONTACT
B2 Coos CE 10 20% 35V POZ4 0 USE
C4 CHo4 Tk 33 0% &3V FO25 540 02 3—(75 PIN CONNECTOR 2 CONTARCT
LO0S cl 3.3 160V POz 157 PIN CONNECTOR % CONTACT
C3 coge s 3.3 1600 Q2T e 5= PIN CONNECTOF & CONTACT
B3 €007 CEO4W1CI30n 33 20% 16V P03 E4p- 0»’079—0./ PIN CONNECTER & CONTACT
8- 008 . 1 20% 3N FOZe  E4)=0703=08 FIN CONNECTOR P
C-3 Coa9 CEGAWIELOL o0 z0% 23V FO30 F“O'OW«“-OS FIN CONNECTOR TF
B2 Colg CEOSWIELOL] 100 20% 25V A3 LS
& 226 207 1oV o5z EAD-(P?‘S—AJ‘\ PIN CONNECTOR 2 SONTAGT
«l 10 20% 3 DI =05 FInN CONNECTOR 3 CONTACT
G 7 0.01 E 054 e FIN CONNECTOR 2 CONTACT
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C 32 .0 500
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D-3 COZ3 CK4SEZHATZK 47UOF‘ 101 500\/ B i TR. 3 NPN
D2 €o29 c 45FF1H103Z 1 B el TR, » NP
c3 (030 CEO4uz 82 o TR. SI, NFN
C-2 £031 CKaSE! 472)( 1<7L')OF 10% 500\/ B-; QL0 TR, + PNP
C3 cosz zzo 2% 109 03 o TR, SI, NPN
C-! 033 Q.01 SOV D-; 0! TR. » NPN
C-3 L34 100 0% 239 D o TR. s PNP
C-3 035 By G- 014 TR. s MPN
C-. 036 U OJ 3.25P 3KV C- 015 TR + NPN
¢2 ozt 001 0.Z5F 3KU D3 0018 TRY SI. faPH
D2 C03a 0.01 0.25F 3KV & “ TR. 51, NPN
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-1 COA 101 31K C- Q0! TR, + PP
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gy CO4T 0. 500 g1 0078 TR SI. PNP
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B G049 4TO0P 10% SOV B1 028 23DALIEY T
B-2 COS0 0%
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D-1 CO54 Eap! LEF\GMXC 10002 B O, 14BE2C10L. RES. CP«RBDN 100 =
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PARTS LIST

ASTIG UNIT

X81-1430-00

REF .ND

4063

VROOB  R12-3526-05
URODS  R12-551905

WAME & DESCRIFTION
PCE CUNPONTED)
0 WIRE WITH CONNECTOR

RES. SEMI FIXED 10K B
RES. SEMT FIXED 150K B

SWITCHING POWER SUPPLY

O 5 NG MAFE X DESCRIPTION
C4 RD14BB2C512J L OGRREON  5.1K 5% 1/60
c4 RD14BEZC272. S5, Eomaon 27K 5% 176U
D-3 RD14BEZCEE1J RES. CAREON B0 5% 176w
4 RNL4BKZCZ201F RES. METAL FILM 2.2k 1% 1/6
c-4 NT4BKZCI161F REE. METAL FILW S.1K 1% 1/6u
B4 D14BE2CS RES. CAREON 57 176U
04 D14BE2C510.] RES. CAREON 1 5% 1s6u
D4 D14882C101 RES. CARBON 00 5% 1zeu
D4 DI4BECIOIY RES. CAREON 00 5% 1/6w
D-4 D14882C332) RES. CARBON 3K 5% 1760
E4 D14ERZCI 02 RES. CAREON K B2 asew
D-4 D148E2C102] RES. CARBDN K 5% 176U
0-3 DI4EEZETS1 ] RES. CAREON 780 5% 1/4u
D3 4BBICZAZ) RES. CARBON 2.4k, 5% 176l
- USE
D-3 RO44 4BEZCI61 RES. CAREON 360 5% 1/6W
D3 RO4S 4BEZC221) RES. CARBON 176
03 RO46 4EB2C72) RES. CAREON 176U
C3 RD4T 4EB20622) RES. CAREON 76w
€3 RO4H 4EEZE102) RES. CAREDN 760
D3 w40 4EBICTS3Y RES. CAREDN i
€3 Ri50 4ERECIE) RES. CAREDN )
¢-3 ROS1 i
C-3 RuS2 w
02 K053 W
D3 RS54 u
D3 ROSS u
D3 ROSE u
D3 ROST RO 1
D-2 RO5H \
D2 RO5Y u
D2 RO60 0
D2 k061 D i
C-2 RO6Z KD o
G2 RUES ORI m
C2 Ruga  RDL u
G2 RUES R U
G2 RO6H i
C2 Ro&T u
C1 RO u
B R0GY i AR 7
B ROTO 14BBZC105. ES. CARBON u
ATl 14EBZE1025 RES. CARBON u
B ROPZ  RDL4BEZC4TZd AR u
A1 ROT u
o
D-
D-
D-
o
o
A i /64
e J 176
e ROLpERCIC2) el
c- RD148EZCA02] . K 5% 14
E- fiismacory CAREON Z20 5% 174
C4 RO9U  RDI4BEZCIOLJ RES. CAREON 100 5% 1/60
C4 TCONL  COS~04N5~05 TRIMMER  20P
O3 7002 Co-vaos-0n DIRIMER  Zoe
D3 TE003 C0S-0435-05 . TRIMMER 2P
C3 URNOL  R1Z-1020-05 S. SEMI FIXED 4,7K 8
0-3 URNOZ  &12-3041-05 RES. SEMI FIXED 10K B
&7 Uinos mneon RES. SEMI FIXED 47K B
€1 UR004 R05-0001-05 VR 318
2 UROUS RO3-3502-15 UIR. ik B
E3 URDOG KZ5-1501-05 VIR. iK'8
FILTER UNIT
X70-1020-00
REF.ND  PARTS NO NAME £ DESCRIPTION
E18-0351-05 INLET 3
E23-0503-05 TERRINAL
J25-5038-1% PCB CUKMDUNTED)
C3 cool  C91-0551-05 GRF. PRLYESTER 022 108 6309
C3 Choz  91-0575-05 €AP. CERAMIC 1001 430
B3 €003  C91-0575~05 Gh: Cenaic  Tooop &30
A3 G004 CENSWIHOLGN CaP. ELECTRO 1 208 SOV
A3 pODL  EMAOL DIODE
A2 10001 DNZLOL PHOTD COUPLER
C2 001 LIF-0808-05 CHOKE COIL
A POZG  E40-0273-05 PIN CONMECTOR 2 CONTACT
A3 ROOL  RDISEYZHZ24J RES. CAREDN 220K 5% 1/20
C3 R0OZ  RCOSGFZHZZSJ RES, SOLID 2.0M 5% 1/

W02-0413-05
REF, NO PARTS NO NAME & DESCRIPTION
1 BA20G Diode
2 FAOt
3 TA-10ER
a
5 FD10E
6 FD10E
7 FD10G
18 HZ3.8CP iode Zener
9 G2AB.2Z Diode Zener
Q1 2SCB3GKNPIF) Transistor
€1 §TK7308 i
K2 8TK732 ic
41 Line fifter
41 Puise
OuH
 3yH
-0809-0 0uH
-4791- . 73H
-4791-14 ‘4. 7H
8 40-4791-14 L TuH
c €91-0599-1 .22,F v
C: €91-0597+ 2200pF 250V
C: €91-0597- Ceramic cap 2200pF 250V
C €91-0597. Ceramic cap 2200pF 250V
¢ €91-0567- Ceramic cap  2200pF 250V
¢ €90.0925. Electrolytic cap  1004F a00v
C 928- Electrolytic cap . 7uF 50V
G 0927 Electrolytic cap  104F 0V
C! 9. Electrolytic cap uF 5V
c10 Ceramic cap ,01F oV
ci1 -0598- Ceramic OOUF 1RV
c12 Elsctroiytic cap 1 70pF BV
13 Electrolytic cap 1000sF ov
c1a Electrolytic cap  4704F 6V
c15 Electrolytic cap 20pF 5V
é16 ¢ Electrolytic cap 1004 3V
17 G jectrolytic cap 60V
€18 ¢ Electrolytic cap * 2204F 6v
C19  €90-0931- Electrolytic cap  2204F 5V
c20 C€90-0 - Electrolytic cap 2pF oV
€21 936- Electrolytic cap Ouf 00V
c22 -0933-( Electrolytic cap 2uF 80V
€23 -0600- Coramic cap 01F 30V
c24 -0598- cap .00 uF KV
C25 -0598- Ceramic cay .0010F kv
C26  C90-0937- Electrolytic cap 224 6V
A1 R92-1111-0% Widing res on W
R2 R92-1112-08 413 W
R3 RD14BB2ES10J 10 =5% 1/4W
R4 R92-1113.0: 20k
R5 RD14BB2E562J .6kQ £5% 174W
R6 RD14BB2E103.J Ok £5% 1/4W
R7 R92-1114-0¢ X1 W
R8  RD14BB2E102J K2 5% 14W
RS RD14BB2E100J off  +5% 1/4W
R12 RN14BK2E22C1F L2KE £ 1% 1/4W
VRl . R12:3532-08 10k

£40-7011-08
E40-7012-08
£20-0643-08
F20-0644-08

Pin connector 3P
Pin connector 7P
i (STK7308)

nsul
Insuiating sheet (STK732}

8




soltages and waveforms are measured on each

VOLTAGES AND WAVEFORMS

\atic diagram as follows;

EQUIPMENT

multimeter + DL-720 (TRIO)
)scope 75A (TEKTRONIX)

vave generator : SG-502 (TEKTRONIX)
'ROL SETTINGS

TENSITY

us

3ND-DC GND for voltage measurement

DC for waveform measurement

)SITION Midrange

, CH2 OFF
GAIN

, CH2 CAL

IABLE

. CH2 0.2v

TS/DIV

INV OFF

10DE Unless otherwise specified CH1
AHz BW OFF

COUPLING AC

SLOPE +

i. MODE AUTO

DOFF NORM

NEEP TIME/DIV | 0.2 ms

VEEP TIME/DIV | 50 ps

ARIABLE CAL

POSITION Midrange

1Z DISPLAY A

MAG OFF

ferencial circuit, the voltages and waveforms are

1only CH1 and CH3.

Voltage Measurements

Voltage measurements are taken with no signal applied and
the trace positioned to the center horizontal graticule line.
The digital multimeter common should be connected to
chassis ground at the nearest measurement point.

‘Waveform Condition
Waveforms are measured with 1 kHz 1 Vp-p sine wave ap-
plied CH1 input and 1 kHz 500 m Vp-p applied CH3 input.



SCHEMATIC DIAGRAM

CRT 150KTM31

oo veRTIOAL cureuT

AMP UNIT .
(X73-1810-00)

VERTICAL PREAMP_ UNIT
(X73-1500-00)

S
POWER BLANKING UNIT =
R ;
B =35
4 P
rre o o Awoz-mu-os‘
5 T ST g

Al A

(X77-1280-00) |

CHB,CHe AMP UNT
(x73-1520-00)

—&

ord! ; e
P N 3 ek
[z b i
[ °

AL, ¢

AR, s
il |power suppiy |
. homzontaL . Woz-0ar3-0%) |
2 nic OUTPUT AMP UNIT e s

i7" (x74-1360-00) . [ _— y

3 LX)

T3 iser ey Be e

| SWEEP ROTARY UNITLX78-1310-00) e
L prrefere xadere b

sk 13 —~
S k TRIG SWEEP UNIT
(x74-1350-00)

67



ERTICAL PREAMP UNIT (X73-1500-00)
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WAVEFORMS
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SCHEMATIC DIAGRAM

VERTICAL PREAMP UNIT (X73-1500-00)
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PC BOARD

VERTICAL OUTPUT AMP UNIT (X73-1510-00)




VERTICAL OUTPUT AMP UNIT
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SCHEMATIC DIAGRAM

VERTICAL OUTPUT AMP UNIT {X73-1510-00)

——— — —— — — — —— — —— — —— — — — — —
BEAM FIND l
»

RI6 R27 QIl  on:55V (3 .22
c26 .ol 22 22 1/aW OFFi26.3 s
BEAM FIND +iov Q7 f . CRT(Y+4)
ON: L5V
6.3V Q3.0rF:50y,, Q5 @_ BEAM FIND || ON: . R33
R2 Ql RS ™2 22 ! R 470
| 22 Q8 [~ % a
A a o o« o ey
=z 0.8V S 25 Q —o
X —o7v N ~ & ﬁ 5'3 al =
a
= @ 9T 0T Q =
P10 S 7 1. ol H 3237 | 297, §L, l& S 8T8 |+10v 552 +s5v
S NAO o Tow em I 3 - %o
PRE OUT 43 s B/ g (N 3 3 zhlzv 8] » N o Tz T8ul8 TGEV ML
3 o x = o3 -5 ex |g |g St @
2 £ 8 all% i TE]5spil 401822 sl ¢ 5
F_ <+ <+ ", a8 @ [ S19F_ 3o o] S - < o= O
= = o -,
. L (B3 uo e [B]s8 55| 7o8js] 05 s7%
3 > Ellel cer 3439 esa o3z R
Q2 ol eel= =, 233 b ° d
A ﬁ7 R8 ® ~ ol
W s Ea < S
RIS 22 (LN Q « E R34 470 i
RIS
22 6?2 4
- Q10 ¢ e CRT(Y-)
ou oy 22 174w 0'25 L4 .22p
P20 €3 s ¥
"o ng
o~
GND 1 co £3
X1 ————
BEAM , BEAM FIND | o &
FINDER ON:158V T« ¥
H Y™
+5v 3|0 o~ .
Q1,2,56 :25C2671(H)
e 4 |OV & :
Q3,4 1 2SA1206
-ov 5|0 Q7~I10 :2SC2644
Qll,l2 . 2sclles

Q13,15,16,18. 2SAI309(Q,R)
Q14,17 - 2sC331(Q,R)

BEAM FIND
—1ov ON_20v

OFF 19,1V DI I WZ-240
; p2,3 . 152686
g THI . SDT-1000

TRACE
SEP



PC BOARD

H3, CH4 AMP UNIT (X73-1520-00)
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CH3, CH4 AMP UNIT

(X73-1520-00)
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SCHEMATIC DIAGRAM

CH3, CH4 AMP UNIT (X73-1520-00) s o o @ e
- 5 = 45y 9 9 E ®
3,3 8 serz:. i ds . i i .
" o e 2 me EES 3 T 223 %28 5 2 =, 2
33 ZEf o &3 STF2E¥IL<3X0
Pl 4 3 ! P17, 12 1 2 3 4 5 6 7 8 9 0 I I 13 14 15 16
l__._________.—________‘u T_ jjj ) T
I —
P56 2.2K
anp
Teor 2 "
71 S%0Tsooko ¥ ¥ ¥
\ oW o o [~
| l o |a (e
1 1_s
| i3 R2s A
: e E 22 ' 14 ALT
I ! j 3 ° @ | 13 A-vT-8
| L . 28
I _—
| = N
o 10 auto
o nor
i o siveLe
1 seupce
l VR i
1 +10V 410V £
o s30v s ke
1 0100
R38 o
v T +1ov s
200%0
! oo LT 2n
| TCE :E gc e 1 Po
5 = B s T
| L g 2 | ARG LED
cnaro 1 (IS S B Y al 2 b
cHano 2 ! =] =J s T LN
| o =) st o 3 avto Lep
i I o
L H 5 noRM LeD
350
o po
7 ke
Res
s siveL Leo
390
-iov s Reser
10 GND
W ReseT LED
+1ov
i 28 Th LED
. 135y
L s |e L
-1 A fgls 813|533 (243 u
I = H 3 252 o leFn|e3s Tesa
| __erel el el N
I Pi8s
Q1,9 1250438 (F) D1,3,5~9  GMA-OI e :y e oE e e ToEs o e P
,10 I DN190I 02,4 1151544 A =3z 3 3z ‘ﬁ‘ﬁ“f‘g“ﬁ"‘ﬁ“ﬁ
Q3,4,11,12 © 25C3354(T,8) Pl a2 e
Q5,6,13,14 : 2541206 EI B S-S H

Q7,8, 15,16 1 2SC2671(H)



PC BOARD

CPU UNIT (X81-1320-00)
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CPU UNIT

(X81-1320-00)



SCHEMATIC DIAGRAM

CPU UNIT (X81-1320-00)
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FILTER UNIT (X70-1020-00)

PC BOARD
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100MHz QUAD-TRACE OSCILLOSCOPE

COMPOSITE
(Revised Edition)

Serial No. 5040001 ~

KENWOOD




— NOTE:

This composite (revised edition) consists of parts list, printed circuit board

diagram and circuit diagram.
For the circuit description, adjustment, troubleshooting and waveform
diagram, refer to CS-2110 Service Manual.

MAIN CHASSIS

PARTS LIST

Y70-1490-21

REF. Nﬂ FARTS NO

-
Ocooawo:m.bww—»

R

——
O W

ACL=1209=22
AL3=0763=
AL3=076

AZO=27647=05

ﬂ )—UJUl 14
BOT=0710-02
B19=-0735=-03
2 0=0927=04
B4DO~2765-04
B41-0710-04
ES0=7541-10
ESO=7543=10
D21=0906=04
D23=~0801-04
E01=-1404~05
E04=0251=05
E21-0654=04
E21=-0657-04
EZ21-0659-~15
E23=-0015-04

23=0018=-04
E23-0513-05
E23-0520-05

E30~-18156-05
E31-2473~05
E31=2474=05
E31=-2546=-05
E33-404?-00
FOS=1224=05
FO7=0908=-14
FOT=0923-02
F10=1553~14
Fl0=1567=14
F10=1568=04
F10=1569=14
F10=-1583-04
F11-0983-12

F11-09 )
F15=0138=-04
F15=0716-24
F20=0621=04
F20=0624=04
F20=-0627=04
F20=-0639-04
F20=~0654=04
GO2Z=-0606=14
G16 UL-U4
03-04
616-0609-04
HO1=5734=04
HO1=5734=04
HlU- 31212

2=0535-03
ch-ﬂ 36=03

NAME & DESCRIPTION
CASE
FRAMECL )
FRAME(R>
DIE=CAST PANEL
DECORATIVE PANEL
DECORATIVE FANEL
DECORATIVE FANEL
SUE FANEL
SUE PANEL
REAR FAMNEL
REFLECTOR
REAR ESCUTCHEON
FILTER
SCALE
NAME PLATE (SERIAL NOY
CAUTION LAREL CHIGH VOLT
INSTRUCTION MANUAL
INSTRUCTION MANUAL
EXTEN”'DN SHAFT

CRT SOCKET

ENC RECEFTACLE
TERMINAL (CAL)D

TERMINAL ¢GND)

TERMINAL C(CURRENT)
EARTH LUG

EARTH LUG

EARTH LUG

EARTH LUG

EARTH LUG

FOWER CORD (JIS)

LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR
WIRE ASEZY

FUSE 1.2A
FPROTECTION COVER
PRDTE(TIDN COVER

FLATE (FOR CH3)
i PLATE

SHIELD FLATE ¢FOR SW)
SHIELD FLATE

SHIELD FLATE

SHIELD ¢(FOR CRT»
SHIELD C (FOR CRT?
SHIELD CASE

ELIND PLATE

ELIND FLATE

INSULATOR

INSULATOR (FOR BELANKING)
INSULATOR (FOR EBATTERY)
INSULATOR

INSULATOR

SPRING FOR HANDLE
REFLECTOR SHEET(L>
REFLECTOR SHEET(RD
RUBBER SHEET

CARTON EOX

CARTON EDX

FOAMED STYRENE PAD

FAD

PAD

AGE > 58

PARTS NO

HZ0=1719=04
J02=-0507-05
J13=0033-15
J19=1620-05
J19=1622=05
J19=-1639=14
J21=0392=04

J25=5031=02
J29=0505~04
J32=-0838=-04
J39=0506=04
J42-0512-14
J42=-0513=14
J42=0514=04
J42~-0515-05
J61=0049=-05
J61=-0408-05
J61=0511-05
J61-0520=-05
K01=0522-05
K21=-0865-03
K21=0569=04
K21=0570=-04
K21=0871=04
K21=0872-04
K21=-0873-04
KZ1=0874~03
K27=0524~14

KZ7=0530=04
NOB=0611~04
NO9=0402=05
NO9=0705=0%
NO9=-Q707=05
NO9=0709=05

N1§-0704-04

N19=0710~05

NJU- oum-4ﬁ
)

NAME & DESCRIPTION
VINYL COVER
LEG
FUSE HOLDER
CORD CLAMP
CORD CLAMF
CRT BAND
HOLDER FOR LEAD
HOLDER FOR D.LINE
HOLDER FOR FROEE
GEAR FOR HANDLE
RING FOR HANDLE
BLACKET FOR CRT
ELACKET FOR CRT
BLACKET FOR CRT
ELACKET
FCE C(UNMDUNTED>
GUIDE
BOSS
SPACER FOR V.R
CRT MOUNTING RUEBBER
CRT MOUNTING RUBBER
BUSHING
BUSHING
WIRE BAND
WIRE WRAFFING EAND
SADDLE FOR WIRE
SADDLE
HANDLE
KNOE:
KNOB
KNOE
KNOE
KNOE
KNOE
KNOE
KNOE FOR FPUSH SW
KNOE FOR LEVER
DRESSED SCREW
SCREW
SCREW, HEX

EW

SCREW
SCREW,
SCREW
SCREW
NUT
NUT
NUT
NUT
NUT
WASHER, FLAT FOR M3
SPRING WASHER
SPRING WASHER
«PRING wﬁQHER

S0CKET FLAT HD

SEMS PAN HD

FAN HD
PAN HD
y PAN HD
SCREW, PAN HD
SCREW, FAN HD
REW, FLAT HD
REW, FLAT HD
SCREW, FLAT HD

HEXETIZRRZX
L T 0 ol L P T




Cool
cooz

DOO1
DOOZ
D003
D004
DOOS
DoO6
DOOT
115 DOOS

Jooz
J0o3
JOo4
JO0S
JO06
Joo7
Jooa

J030
JO31
JO3z
J033

J0O44
J045
J046

J049
JOs0
JOS1
Josz
JOS3
JO54
JO55
JOgé

JOs9
JO60
JO6L
Jo6z

LOO1
LoozZ

ROOL
ROOZ
ROO3
ROO4
ROOS
ROOG
ROOT
ROOS

RO12
RO13
RO14

2003

PARTS NO

N32-3008=41
NED=3006=-46
N39=3010=41
ROZ=0150~05
S02=4502=-05
Wo1=0503-04
WO2=0413-05
WO2=0414-05
WO9=0405-05
X65=1400=00
X70=1020=00
X73=-1500-~03
X73=1510-03
73=1520=00
4=1310=00
4=1350=00
b=
7

1360=00
=1280=-00
X77=1290=00
X81=1320=00
X51=1430=~00
Y&7=1250=00
001-0801=05
DOZ2=-0001-05

02=0006-05
150KTM31
212=2014=~05
212=3017=-09
420=0010~05
490~0007-05
490-0010-05
490-0012=-05
490=0040=05
490=0127-05
C91=-0501-05
C91-0501-05

X
X
X
X
X

T
7
7
7

LNZZz2RF
LNZ22GP
LN222ZRF
LNZ226P
LN322GP
LNZ22GP
LNZZZRP
BE30-0903=15

E31=2445=15
E31=2441-05
E31=2441=05
E31=2444=05
E31=2444-05
E31~2443=15
E31=2443-15

E31-2464-05
E31-2465=~05
E31~2465-15
E31=-2466=-05

E31-2452-15
E31-2471=05
E31-2449-15

E31-2446-15
NO USE
E31-2451-15
NO USE
E31=-2460=-15
NO USE
E31=2472=05
E31-2475-25

E31=-2445=-05
E31=2475=-25
E31=2470-05
E31-2469-05

L39~0514=15
L76=0105=-25

RD14BBZEL0SJ
RD14BEZEL10S
RD14BBZ2C3304
RD14BR2C4TOJ
RD14BB2C330J
RD14BEZ2C330J
RD14E 6E0J
RD14BEZCHB0J

RD14EEZC330J
RD14BEZC3304
RD14BEZE4T3J

540=1504~05
540=1504=05
540-1504=05

NAME & DESCRIPTION
SCREW, FLAT HD M 3X&
SCREW, BINDING TAF TITE
SCREW, BINDING TAF TITE
JUMPING RES. ZERD OHM
ROTARY SWITCH
CORD WRAP
SWITCHING POWER SUFPFLY
HIGH VOLTAGE BLOCK
LITHIUM BATTERY 3V  0.2AH
FOWER BLANKING UNIT
FILTER UNIT
AMPLIFIER UNIT
AMFLIFIER UNIT
CH3,CH4 AMP UNIT
SWEEF RDTARY UNIT
TRIG SWEEP UNIT
HORIZONTAL DUTPUT UNIT
A TRIG SWITCH UNIT
B TRIG UNIT
CPU UNIT
ASTIG UNIT
FROBECPC=29)

COATING WIRE

ERAIDED WIRE

ERAIDED WIRE

CRT

TUEBE ¢FLASTIC)

TUBE (PLASTIC)

ADHEXIVES

TAFE

TAFE

TAFPE

TAPE

TAFE

CAF. METAL FILM 0.047 10%
CAP. METAL FILM 0.047 10%

DIODE
DIODE
DIODE
DIODE
DIDDE
DIODE
DIODE
LED LAMP (RED)

LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR

LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR

LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR

LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR

LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR

Y ALIGNMENT COIL
DELAY LINE

RES. CAREON M 5%
RES. CAREON im 5%
REZ. CAREON 33 5%
RES. CAREON 47 5%
RES. CAREON 33 5%

CAREON 33 5%

RES. CAREON 68 5%
RES. CAREON 65 5%
RES. CAREON 33 sy
RES. CAREON 33 5%
RES. CAREON K 5%
PUSH SWITCH

PUSH SWITCH
PUSH SWITCH

PARTS LIST

6300
6300

1/44
1744
1/64
1/6W
1/6U
1/76W
1764
1/6W

1764
176U
1744

FART: NO

540=1504=05
540-1504=05
540=~1504~05
540~1504=05
S40=1504=-05
540=1504=05
540-1504-05
540=1504=05
540=1504=05
540=1504=-05
0=1504=05
0=1504=05
0=-1504~05
=1504=~05
~1504=05
-1504~05

S40=-1505-05

533=1501-05
533=-1501-05

116 S02

117 VROO1
VROODZ

R23=1502=05
RZ3=-1502-05

118 VRDOS R23=2501-05
119 VRODE  RDE-2502-05
120 VROO7 R29=0504-05

NAME & DESCRIPTION
PUSH SWITCH
PUSH SWITCH
PUSH SWITCH
PUSH SWITCH
FUSH SWITCH
FUSH SWITCH
FPUSH SWITCH
PUSH SWITCH
FUSH SWITCH
PUSH SWITCH
FUSH SWITCH
PUSH SWITCH
PUSH SWITCH
FUSH SWITCH
PUSH SWITCH
PUSH SWITCH
PUSH SWITCH

LEVER SWITCH
LEVER SWITCH
V.R. 1K B
. 1K B
5K B X2

TCC <
Rl L L u ]

T WITH PUSH,SW
. 1K B

VERTICAL PREAMP UNIT

X73-1500-00
REF.NO PARTS NO NAME & DESCRIFPTION

E23-0015=-04 EARTH LUG
E29-0504-05 TEFLON TERMINAL
J25=5035=-22 FCB CUNMOUNTED?>
L92=-0110~-05 BEAD CORE
001=-0801-05 COATING WIRE
002=0001=05 BRAIDED WIRE

212-3017=-05
£91=-0502-05
CK45F1H103Z
CC45CHIH151J
CEQ4W1AR4TOM
CK45F1H103Z
CK45F1H103Z
CK45F1H103Z
CO0=-0298=-05
CED4FW1A101M
CMO3BD2AGS0J

CK4S5B1H4T2K
CC45CHIHO20C

CK4SE1H10ZK

CC45CHLIH390J
CC45CHIHO50C

CC455L1H4TOY
CC45SL1H4TOY
€91-0502-05

NO USE

CC45CHIH1S1d
CEQ4W1A4TOM

CK45FF1H103Z
CK4SF1H1037Z

CK45FF1H103Z
Co0-0295-05

CEQ4FW1A101M
CM9O3EDZ2AGE0J
CK4SFF1H103Z
CK4SFF1H103Z
CK45B1H4T2K

CC45CHIHO20C
CK45FF1H103Z
CK4SFF1H103Z
CK4SFF1H103Z
CK4SFF1H103Z
CK4SFF1H103Z
CK4SFF1H103Z
CK4SREI1H102K

CK4SE1H102K

CK4SFF1H103Z
CK4SFF1H103Z
CK4SFFIH103Z
CK4SFF1H103Z
CC4SCHIHE30Y
NO USE

CC4SCHIH1Z0J
CK4SF1H103Z

CK4SFF1H103Z
CK4SFF1H103Z
CC455LIRATOY

TUBE (PLASTIC)

CAP. METAL FILM 0.01 20%
CAP. CERAMIC 0.01

CAF. CERAMIC 150P 9%
CAP. ELECTRO 47 20%
CAP. CERAMIC 0.01

CAP. CERAMIC 0.01

CAP. CERAMIC 0.01

CAP. CERAMIC 0.1 20%
CAP. ELECTRD 100 20%
CAP. MICA HEP 5%
CAP. CERAMIC 4T00F 10%
CAF. CERAMIC 2P 0.25P
CAP. CERAMIC 1000F 10%
CAP. CERAMIC 9P 5%
CAF. CERAMIC 5P 0.25P
CAP. CERAMIC 47TP 9%
CAP. CERAMIC 47TF 5%
CAP. METAL FILM 0.01 20%
CAP. CERAMIC 150F 5%
CAF. ELECTRO 47 20%
CAP. CERAMIC 0.01

CAP. CERAMIC 06.01

CAF. CERAMIC Q.01

CAP. CERAMIC 0.1 20%
CAP. ELECTRO 100 20%
CAF. MICA 65F 5%
CAF. CERAMIC 0.01

CAFR, CERAMIC 0.01

CAFP. CERAMIC 4700P 10%
CAF. CERAMIC 2P 0.25F
CAFP. CERAMIC 0.01

CAF. CERAMIC 0.01

CAP. CERAMIC 0.01

CAF. CERAMIC 0.01

CAF. CERAMIC 0.01

CAF. CERAMIC 0.01

CAR. CERAMIC 1000F 10%
CAF. CERAMIC 1000FP 10%
CAFP. CERAMIC 0.01

CAF. CERAMIC 0.01

CAP. CERAMIC 0.01

CAP. CERAMIC 0.01

CAP. CERAMIC 3R 5%
CAF. CERAMIC 12 S%
CAP. CERAMIC 0.01

CAF. CERAMIC 0.01

CAP. CERAMIC 0.01

CAF, CERAMIC 47F 5%

6300
S0V
50V
10V
S50V
S0V
50V
12V
10V
100V

500
S50V

50V

SOV
50V

S0V
50V
630V

S50V
10V
S0V
SOV
50V
12V
1oV
100V
S0V
S0V
S0V
50V
S0V
50V
S0V
50V
S0V
50V
S0V
S0V
50V
S0V
S0V
S0V
S0V

S0V
S0V
S04
s0u
0y



REF.NO

Corl
corz

cors
cove
core

[N (]‘94
CO96
C ()9{

C100
C101
C1oz
C103
C1l04
C105
C106
C107
€108
C109
C110
C111
cl1z
C113
Cli4
115
C11é
C117
C116

3

C1l4d

DOO1
DOO2
DOO3
D004
DOOS
DOOE
DooT
DOOS
DOOY
D010
D011
polz
D013
DO14
D015
DOL6
DOlr

FARTS NO

CCASCHIHOZO0C
CC4SCHIHOZOC
CC45ELIHLIELY
CC455L1H1E1Y
CK4SF1R103Z

CK4SFF1R103Z
CK4SFF1IH103Z
CK4SFF1H103Z
CC4SCHIHO50C
CK4SFF1H103Z
CK4SFFIH103Z
CC4SCHIHOSOC
CK4EFFIH103Z
CEO4WICI00OM
CEO4UWIC

CEO4WICIO0M
CEO4WICI00M
CEO4WIC101M
CK4SFF1H103Z
CEO4FW1IALOL1M
CEO4W1AGTOM
(Eu4wlﬁ4(UM
CEQ4WICLC
CEO4W1C100M
CEO4WICI00
CEO4W1C100
CEQ4WLCI00M
CEQ4W1CTIO0N
CEQ4W1C100M
CEO4WLC101M
CEO4FWIALOLM
CEO4WLIALTOM
CED4WLIA4TOM
CK45F1H103Z
CK45FF1H103Z
CK4SFFIH103Z
CK4SFFIH103Z
CK&SFFIH103Z
NO USE
CK4SFFIHL03Z

O4WIALTOM
CEQ4WIA4TOM
CC4SCHIHOS0C
CC4SCHIHOS0C
NO USE
CK4SFF1H103Z

CC455L1H101d

CC45CHIHOL0C
CC4SCHIHO10C
CK4SE1IH10ZK

CK45E1H102K

CL4SCHIHOS0C
CC45CHIH100D
CC4SCHIH100D

CC4SCHIHOS0C
CK4SFFLIH1G03Z
CK4SFF1H103Z
CC45CHIHOL0C

151544A
151544A
MTZJ jJﬁ

MTZ3. 348
MTZ3.3JA

NAME & DESCRIPTION

CAF. CERAMIC
CAF. CERAMIC

CAF. CERAMIC
CAF. CERAMIC
CAF. CERAMIC

CAR. CERAMIC
CAF. CERAMIC
CAFP. CERAMIC
CAFP. CERAMIC
CAF. CERAMIC
CAP. CERAMIC
CAP. CERAMIC
CAF. CERAMIC
CAFP. ELECTRO
CAF. ELECTRO
CAP. ELECTRO
CAF. ELECTRO
CAFP. ELECTRO
CAF. ELECTRO
CAF. ELECTRO
CAF. ELECTRO
CAF. ELECTRD
CAFP. ELECTRO
CAP. ELECTRO
CAF. CERAMIC
CAP. ELECTRO
CAF. ELECTRO
CAFP. ELECTRO
CAFP. ELECTROD
CAP. ELECTRO
CAF. ELECTRO
CAF. ELECTRO
CAF. ELECTRO
CAF. ELECTRO
CAF. ELECTRO
CAF. ELECTRO
CAF. ELECTRO
CAP. ELECTRD
CAF. ELECTRO
CAF. CERAMIC
CAF. CERAMIC
CAF. CERAMIC
CAF. CERAMIC
CAP. CERAMIC

CAF. CERAMIC
CAF. CERAMIC
CAF. CERAMIC
CAF. ELECTRO
CAF. ELECTRO
CAP. CERAMIC
CAFP. CERAMIC

CAF. CERAMIC
CAF. CERAMIC

CAP. CERAMIC
CAF. CERAMIC
CAP. CERAMIC
CAF. CERAMIC
CAFP. CERAMIC
CAF. CERAMIC
CAF. CERAMIC

CAF. CERAMIC
CAF. CERAMIC
CAFP. CERAMIC
CAP. CERAMIC

DIDDE
DIODE
DIODE, ZENER
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIGDE
DIODE, ZENER
DIODE, ZENER
DICDE
DIODE
DIODE, ZENER
DIODE
DIODE
DIODE, ZENER
DIODE
DIODE
DIODE
DIODE

PARTS LIST

2P 0.25P

2P 0.25FP
5%
5%
25F
25F

10 20%

10 20%

10 20%

10 20%

10 20%

10 20%

10 20%

10 20%

10 20%

10 20%

100 20%

0.01

100 20%

47 20%

47 20%

10 20%

10 20%

10 20%

10 20%

10 20%

10 20%

10 20%

100 20%

100 20%

47 20%

47 20%

0.01

0.01

0.01

0.01

0.01

0.01

220P

Z20F

47

47

SF SP

SP 25F

0.01

100F 5%

1P 0.25F

P 0.29F

1000P 10%

1000F lnA

SF 0.25P

10F 0. JP

10F  0.5P

SP 0.25F

0.01

.01

1P 0.25P

3.2V

3.2V

3.2V

3.2V

7.1V

500
S50V

S50V
S0V
50V

SOV
50V
SOV
S0V
S0V
500
S0V
S0V
16V
16V
16V
16V
16V
16V
16V
16V
16V
16V
16V
50V
10V
10V
10V
16V
16V
16V
16V
16V
16V
16V
16V
10V
10y
10V
S50V
50V
S0V
SOV
50V

S0V
50V
S0V
10V
10V
SOV
500

50V
50V

S0V
S0V
S50V
S50V
50V
50V
S0V

50V
S0V
S0V
S50V

REF.NO

DOZ23
Dnaé

Dﬂ .)()
D31
D032
D033
D034
D035
DOSG
DO3T

DO3&
DO39
DO4O
D041
D042
D043
D044
DO4S
DO4G6E

1001

LOOY
LGLO
LO11
LO12
LO13
LO14
LO1S
LO16
LOLY7
LO1&
Lnlu

FOOL
FOOZ
FOO3
FOO4
FOOS
FO0&
FO07
FOO&
FO09
FOLO
FO11
FO12
FOL3
POL4
FOL15S
FOL6

FO19
FOZ0
FOZ1

Q001
QODZ
Q003
Q004
Q005
Q006
Q007
Q00S
Q009
Q010
Q011
Q012
Q013
Q014
Q015
Q016

LF441ACH
LF441ACN
ENT4O0N

MC10O104L
MC10131L
MC101020
MC101020
LM337LZ
LM317LZ

LA0=4791-02
L40=4791=02
L40=4791-02
L40=4791=0Z
L&0=4791~
L40=4791 =07
LAD=4T79] =
L40=4791-02
L40=4791=02
L40=4791=-02
L40-1011-04
L40=4791-02
L40=4791=
L40=4791-02
L4079 =
L40=4791=02
L40O=4791=02
L40=4791 =02
NO USE
L40=4791=02
L40=4791 =02
L40=4791=02
L40=4791~02

E40=0473=05
E4D=1273-05
E40~0473-05
E40=0473=-05
E40=~0373-05
E40=0373=05
E40-0573-09
E40-0573~05
E40~0315-05
NO USE
E40=-0473-05
E40=-0473-05
NO USE
E40~0773=05
E40=-0273-05

E40=0273=-05
E40-0273-05
E40 T3~059

E4U—02”3—0J

J304

251161

NAME & DESCRIFTION
DIODE
DIODE

DIODE, ZENER 3.2V
DIODE, ZENER T

Y

DIODE
DIODE, ZENER 7.1V
DIODE
DICDE
DICDE
DIODE
DIODE
DIODE
DIODE
DIODE
DIDODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIDDE
DIDDE
DIODE

IC,
1C,

FERRI INDUCTOR
FERRI INDUCTOR
FERRI INDUCTOR
FERRI INDUCTOR
FERRT INDUCTOR
FERRI INDUCTOR
FERRT INDUCTOR
FERRI INDUCTOR
FERRT INDUCTOR
FERRI INDUCTOR
FERRI INDUCTOR
FERRI INDUCTOR
FERRI IMDUCTOR
FERRI INDUCTOR
FERRI INDUCTOR
FERRI INDUCTOR
FERRT INDUCTOR
FERRI

FERRI INDLZTOR
FERRI INDUCTOR
FERRI INDUCTOR

FIN
FIN
FIN
FIN
FIN
FIN
FIN
FIN
PIN

FIN
FIN
FIN

PIN
FIN

LOW=-FOWER JFET OF-AMF
LOW=-FOWER JFET OF-AMF
QUAD Z=-INFUT NAND
QUAD Z=-INFUT AND GATE
DUAL D=-FFS

QUAD Z=INPUT NOR GATE
QUAD 2=INFUT NOR GATE
REGULATOR

REGULATOR

INDUCTOR

[ R L R R e ST S NN b-L\b-F\#\J-\bl—'-P\-L\AI~L\4L\bb#\~l-\
N B n
c
X

FERRI INDUCTOR rUH
CONNECTOR F
CONNECTOR ZF
CONNECTOR F
CONNECTOR P
CONNECTOR F
CONNECTOR P
CONNECTOR F
CONNECTOR F
CONNECTOR F
CONNECTOR 4 F
CONNECTOR 4 P
CONNECTOR, 7 F
CONNECTOR 2 P
CONNECTOR 2 F
CONNECTOR 2 P
CONNECTOR 5 F
CONNECTOR & F

« N-CHANNEL
51 NFN
5. NPN
51, NFN
51, NEN
51 NFN
51, NPN
S, NPN
515 NPN
21y NEN
=1, NPN
Iy NPN
1. NEN
"Iy NPN
"1, PNP
51, FNF




REF. ND

R03S
Q039
QD40
Q041
QU42
Q043
Q044
Q045
QD46
Q04T
Q04
Q049
QOS50
Q051
QOS2
Q0S3
Q054
Q055
Q056
QUST
QOSE
QOS9
RS0
QD&
QU

QOES
Q06T
QD6ES
Q6D
Q070
Q071
Q072
Q073
QO7T4
Q0TS
Q076
Q07T
Q0TS
Q079
ROEO
QOa1
Q0E2
Q&3
QOB4
Q0E5
QOBE
Q0ET

ROO1
ROOZ
ROO3
ROO4
ROOS
ROO6
ROOT
ROOS
ROOY
RO10
RO11
ROLZ
RO13
RO14
RO1S
RO16
RO17
RO1&
RO19
ROZ0O
ROZ21
RO22
ROZ3
ROZ24

FQRTS NO
'\( 3311(R>
917‘3(9)
2 91 23¢B)
SC3354(T»5)
23?3354(7,3)
23C267T1CHY
23CZ6T1CHY
2SC2671CHD
23C26T1CHY
23C3315¢CD)
23C3315¢C,D)
25C3354(T,5)
25C3354(T 5
J304
'”C°h71(H)
C2671CHY
(26{1(H3
’“Cgbrl(H)
25C3354(T,3)
25C ’354(T,\)
C1733
‘7354(T1\)

250 F15(C,DY
25C3311¢CRY

23R1161
bﬁllbl
23A1161

2 AL1161

: )311(R)

315¢C.D)
C3354(T,5)
354¢T+5)
354CT,5)
Al309CQ4R)
354(T,5)
C3354CTy5)
Al16l

A1161

C3315¢C, D
C3315¢C,D)
A13U9(@;R)

< JJJll(R)

RDI4BEZEGSAI
RN14BKZEL1803D
RN14BKZESZ03D
RD14BBZC4TOJ
RD14BEZC g
RD14BER(
RD14BE (4ruJ
RD14BEZCZT2d
RDI4EEZC220
RD14EBEZCZ71
RD14BEZC4TOJ
RN14BKZC5600F
RN14BKZC1100F
RN14BKZCS600F
RN14BK2C3901

RD14ER
RD14BE

0J
C1014d

RD14EB7(100J

NAME & DESCRIPTIONM

TR. SI, NPN
TR. 5I, PNP
TR. 3I, PNF
TR. 5I+ NEN
TR. SI, NPN
TR. SI, NPN
TR. SI, NPN
TR. 5I, NPN
TR. 51, NPN
TR. 51+ NPN
TR. 51, NPN
TR. 5I, NPN
TR. 5I, NPN
FET. N=CHANNEL
TR. SI, NPN
TR. 51, NPN
TR. 51, NPN
TR. SI, NPN
TR. 5Is NFPN
TR. SI, NFN
TR. SI, NFN
TR. SI, NPN
TR. SI, NPN
TR. 51, NPN
TR. SI, NPN
TR. 51, NPN

05

NPN
FNF
FNP
PNF
PNP
NFN
PNP
FNP
NPN
FNF
PNF
NFN
NPN
NEN
NFN
NEN
NPN
NFN
NFN
NEN
NEN
PP
NEN
NFH
NP
NP
NEN
NEN
PNP
NFN
NP
FNF
NFN
NN
NPN
NPN
NPN
NFN
NPN
FNP
PNF
PNF
FINF
NFN
NFN

%, CAREON
5. METAL FILM 1
t. METAL FILM
% . CAREON
5. CAREON
. CAREON
%, CAREBON

CAREON

5. CAREON
5. CAREON
». CAREON
5. METAL FILM
5. METAL FILM
’. METAL FILM
. METAL FILM
5. CAREON

CAREON

'. CAREON
. CAREDN
F. CAREON
5. CAREON
5. CARBON
5. CAREON
5. CAREON

GEOK

S20K
47

PPN IO S P
RN

£

=

J I Pde

5%

K 0.5%

0.5%
5%
5%
5%
5%
5%
9%
5%
5%
1%
1%
1%
1%
5%
5%
5%
5%
9%
5%
5%
5%
5%

PARTS LIST

1744
1740
1/4U
1760
176U
176U
1760
176U
1764
1/64
1764
1/6W
176U
176U
1764
1/6W
1760
1/76W
1764
1/76W
1764
1/76W
1/76W
1764

REF.NO
ROZ5
RO26
ROZT
ROZE
ROZ9
RO30
RO31
RO3Z
RO33
RO34
RO35
ROZ6
ROZ7?
RO38
RO39
RO40
RO41
R0O42
R0O43
RO44
RO45
RO46
RO4T
RO4S
RO4Y9
ROSO
ROS1
ROSZ
ROS3
ROS4
ROSS5
ROS6
ROST
ROS&
ROS9
ROGO
ROGL
ROGZ
RO63
RO64
ROGS
ROGE
ROGT
RO6E
RO69
ROTO
ROTL
RO7TZ
ROT3
ROT4
ROTS
RO7T6
ROTT
ROTE
ROTS
ROS0O
ROS1
RO&Z
RO&3
ROB4
RU(PJ

RO91
RO9E
RO93
RO94
RO9S
RO96
ROS7
RO9E
RD99
R100
R101
R102
R103
R104
R105
R106
R10O7
R108
R109
R110
R111
R112
R113
R114
R115
R116
R117
R11&
R119
R120

PARTS NO
RD14BEZC4T1
RNL4EKZC4TOZF
RN14BKZCQ100F
RN14EKZC3001F
RD14BEZCZ04J
RD14EBZ
RD14BEZC
RN14BK2C4TOOF
RN14BKZC4TOOF
RD14BEZCOHE0
RD14BE2C2204
RD14BB2C4TL1J
RDI4BEZC1S1J
RN14BKZC4TOOF
RD14BE2C4T0J
RN14BKZC4TOOF
RD14BBZCOH22
RD14BEZC392J
RD14EBZCZZ0J
RD14EEZCZ220J
RDL4BB2CI01J
RN14BKZC4TO0F
RN14BK2C4TO0OF
RD14BEZCZ204
RDL4BB2CZ20J
RD14BE2C332J
RD14BEZC332d
RD14EBZ2C4T2J
RD14EB2C332J
RN14EBKZC3300F
RD14BEZC4TZ2Y
RDl4BE¢(1JdJ
RD14ERZC4TZI
RD14EBEZ 0d
RD14EBZ ()
RD14BEZ
RN14BK°F33UUF
RN14EKZCEHEZ00F
RNL14EKZCE200F
RD14EEZ
RD14EBEZ
RD14EEZ
RD14EEZ
RD14BEZCS62J
RD14EBEZC3324
RD14BEZCZ2204
RD14BR2C101Y
RD14BEZCZ20J
RN14BKZC4700F
RN14BKZC4TOOF
RD14BR2C391
RD14BEZ ?
RD14BE 0J
RD14EEZ (]
RD14BEZ
RD14EE
RD14BE tlnlJ
RD14EBZ
RD14EEZ
RD14EEZC4T1
RN14BKZC1200F
RNI4BKZCTSOOF
RN14EK2CTS00F
RD14BE2CI01J
RO14BB2CLIOL
RD1GEEZC4TOI
NO USE
RD14EE
RD14EER
RD14ER
RD14ER
RD14EEZ

RD14EE:
RD14ER
RD14EE
RD14EE:

RDléEE

RN14EKdE

RD14EE r1d
RD14BEZ2C4T0J

NAME & DESCRIFTION

RES. CAREDON

RES. METAL FILM
RES. METAL FILM
RES. METAL FILM

5. METAL FILM
5. METAL FILM
CAREON
CAREON
CAREDON
CAREDON
5. METAL FILM
RES. CAREON

5. METAL FILM
CAREON
CAREON
CAREON
CAREION
CARBON
METAL FILM
METAL FILM
CAREON
CAREON

5. CAREON
RES. CAREON

%. CAREON
5. CAREON

. METAL FILM
CARBON
CAREDON
5. CAREON
S. CAREON
5. CAREON
CAREON

ES
5. METAL FILM
5. METAL FILM 6

5. METAL FILM
5. CAREON

5. CAREON
5. CAREON
CAREON
CAREDON
CAREON
CAREIDN
. CAREDON
CAREDON
5. METAL FILM
S. METAL FILM
5. CARBON
5. CARBON
S. CAREON
5. CAREON
5. CAREON

. CAREON
. CAREON
~. CARBON
Z. CARBON
=. CAREON
5. METAL FILM
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RES. CAREON
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RES. CAREON
REZ. CAREBON
i. CAREON
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RES. CAREON
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1/6W
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1/76W
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1/76W
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176U
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176U
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1/76W
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1/6W
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1764
1/6W
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1/6W
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1/76W
1764
176U
176W
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1/64
176U
1/6U
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176U
176U
1/6W
1744
1/4U
1744
1/64
1/6W
1/76W
1/76W
1/64
1/76W
1764
1764



PARTS LIST

REF.NO FARTS NO NAME & DESCRIPTION REF.NO FARTS NO NAME & DESCRIFTION
R121 RN14BKZC5600F . METAL FILM 560 1% 1/6W RZ17 RD14BEZC391d RES. CAREON 390 S% 1/6W
R1Z2  RNI4BEKZC1100F '. METAL FILM 110 1% 176U Rgln RD14BEZC4T0OY R CAREDN 47 5% 1/6W

R123  RN14BKZCS600F S. METAL FILM S60 1% 1/6W RD14EBEZC101 R CAREON 5% 176U
R124  RN14BKZC3901F S. METAL FILM 3.9K 1% 1/6W RD14BE20 R CAREON S% 176U
R125 RD14BEZCZZ0J <. CAREDON 22 S%  1/6W RD14EE: R CARBON S% 1/6U
R126 RD14BE2C220J . CAREON 22 5% 1/6W RD14EBZC3324 R CAREON 5% 1/6U
R127 RD14EEZC101J CAREDON 100 S%  1/6W RDl4BE” R CAREON Sz 1/6W
R128 RD14EEZC100J . CAREBON 10 5% 1/6W RD14EE: R CAREON 5% 1/6W
R129 RD14BEZCE21J RES. CAREQON G20 5% 1/6W RD14E R CAREON 5% 1/6W
R130  RD14BEZ2CS10J RES. CAREON 51 S% 176U RD14E R CAREON 5% 1/6W
R131 RD14BE2CS10J RES. CAREDN 51 5% 1/6W RD14EEZ R CAREDON 5% 1/64
R132  RD14BEZC102J RES. CAREON 1K 5% 1/6W RD14E R CAREON 5% 1/6W
R133 RD14EBE2C103J RES. CAREON 10K S% 1/6W RD14E R CAREDON 5% 1/6W
R134 RD14BEZC47L1J RES. CAREON 470 5% 1/6W RD14E ; R CAREON 5% 1/6W
R135 RN14EKZC4TOZF REZ. METAL FILM 47K 1% 1/6W RDl4EBL § R CAREON S%  1/6W
R136  RN14EKZCHL00F RES. METAL FILM 910 1% 1/6W RD14EE: 0J R CAREON e 5% 1/6W
R137  RN14EKZC3I00LF RES. METAL FILM 3K 1% 1/6W RN14EKZC4TOOF R METAL FILM 470 1% 1/6W
R138 RD14BB2CZ04J RES. CAREON 200K 5% 1/6U RN14EKZC4TO0F R METAL FILM 0 1% 1/6W
R139 RD14EE E04J RES. CAREQCN 63 5% 1/6W RDL4EEZ 0J R CAREON & S% 1/6W
R140 RD14BE 20J RES. CAREON 22 5% 1/6W RD14E R CARBON S%  1/6U
R141 RN14EKZ2C4T00F RES. METAL FILM 470 1%Z2  1/6W RD14E R CAREDON S%  1/6W
R142 RN14EK FArOUF REZ. METAL FILM 470 17 1/6W RN14E R METAL FILM 1% 1/6U
R143 a0Jd RES. CAREON 68 S% 176U RN14E R METAL FILM 470 1% 176U
R144 RES. CAREBON 2z 5% 1/6U RD14EE R CAREON &2 5% 1/6W
R145 RES. CAREON 470 5% 1/6U RD14EE RES. CAREON 5% 1/6W
R146 1514 RES. CAREDN 150 5% 1/6U RD14EE R CAREON 5% 1/6W
R147  RN14EKZC4TOOF RES. METAL FILM 470 1% 1/6U RDL4E: R CAREON > Sy 1760
R148  RD14EB2C4T0J RES. CAREON 47 S% 176\ RNT4E R METAL FILM 330 1% 1/6W
R149  RN14EKZC4TOOF RES. METAL FILM 470 1% 1/6U RNL4BKZCTS RES. METAL FILM 1% 1/6W
R150 RD14BB2CO622J RES. CARBON 6.2K 5% 1/6U RN14EKE 00) R METAL FILM Z70 1% 1/6U
R151  RD14BEZC392J RES. CAREON 3.9K 5% 1/6UW RN14EKZ RES. METAL FILM 330 1% 1/6W
R152 RD14EB2C220J RES. CAREON 22 5% 176U R METAL FILM 1% 1764
R153 RD14BEZ2C220J RES. CAREON 22 5% 1/6W R CAREDN S%  1/6W
R154 RD14BB2C101J RES. CAREON 100 S% /66 R METAL FILM &80 1% 1/6W
R155 RN14BK2C4T0O0F RES. METAL FILM 470 1% 1/6W R METAL FILM 75 1% 1/6U
R156 RN14BK2C4TO0OF RES. METAL FILM 470 1% 1/6U > )= R METAL FILM &8 1% 1/6W
R157 RD14BEZCZ20 RES. CAREON 22 5% 1/6U RN14BKZCTSROF R METAL FILM T 12 1/6W
R158  RD14EBZC22( RES. CARBON 22 5% 1/6W RD14EEZC273 RES. CAREON 5% 1/6U
R1S9  RD14BEZC332 RES. CAREON 3.3K 5% 1/64 i RES. CAREON 5% 1/6W
R160 RD14BB2( RES. CAREBON 3.3K 5% 1/6W R JQRBDN 5% 1/6W
R161  RD14EBER2 RES. CAREON 4.7K 5% 1/6W R CAREDN 5% 1/6W
R162 : RES. CARBON 3.3K 9% 1/6W R CAREON SY% 1/6W
R163 REX. METAL FILM 330 1% 1/6W RES. CAREON 5% 1/6W
R16:4 RES. CAREQON 47K 5% 1/6W RES. CAREON 9% 1/6W
R165 RES. CAREON 1.3K 5% 1/6W
R166 RES. CAREON 4.TK 5% 1/6W S. METAL FILM 680 1% 1/76W
R167 RES. CAREON 22 S% 176U METAL FILM 750 1% 1/6U
R168 RES. CAREON 22 5% 1/6W METAL FILM 390 1%  1/6W
R169 RES. CAREON 22 S% 1/6W RD14EE C1004 CAREON 10 54 1/6U
R170 RES. CAREBON 22K 5% 1/6U RD14BEZC181J %, CAREON 180 5% 1/6W
R171 RES. METAL FILM 330 1% 1/6W 267 RN14BKZC3900F 5. METAL FILM 390 1% 1/6U
R172 RES. METAL FILM 620 1% 1/6W RZ6A NO USE
R173 RES. METAL FILM 620 1% 1/6U RZ69  RNL4EKZCTSOOF METAL FILM 750 1% 1/6W
R174 RES. CAREON 22 5% 1764 RZ70  RDL4BEZCL00J CAREION 10 5% 1/6W
R1TS RES. CAREON 22 5% 1/6U RN14BKZCHB00F . METAL FILM 680 1% 1/6W
R176 RES. CAREON 22 5% 1/6W RD14EEZCIO2J . CAREON 1K 5% 1/6W
R177 RES. CAREON 22 5% 1/6U RD14EBEZC132J %. CAREON 1.3k S%  1/6U
R175 RDl4BE’C 23J RES. CAREON ZIK O S% 1760 ND USE
R1T9  RN14BKZC3300 RES. METAL FILM 330 1% 1/6W RD14EEZC10Z RES. CAREON 1K 5% 1/6W
R1S0  RNL4BKZC6: RES. METAL FILM 620 1% 1/6U RD14EEZC102J RES. CAREON 1K 5% 176U
R181  RNI4EK2CE? RES. METAL FILM 620 1% 1/6W RD14BEZC101J RES. CAREON 100 5% 1/6W
R182 RD14RE: RES. CAREON 22 5% 1/6W NO US
R183 RD14EE 91d RES. CAREQON 390 5% 1/6W RD14EEZC101J CAREON 100 S%  1/6W
R154 RD14BEB2C103J RES. CAREON 10K 9% 1/6W RDL4BEZCL00J 5. CAREON 10 5% 1/6U
R185  RD14EEZCZT RES. CAREDON 20K 5% 1/6W RD14BEZC332 5. CAREON 3.3K SZ 1/6W
R186 RD14BR ( RES. CARECON 10K 5% 1/6W RN14BKZC2200F 5. METAL FILM 220 1% 176U
R187  RD14BEZCI RES. CAREON 1K S% 1/6W RN14EKZC1001F METAL FILM 1K 1% 1/6W
R155  RD14BB2C102J RES. CAREON 1K S% 1764 RN14EKZC1001F METAL FILM 1K 1% 1/6W
R189 NO UsE RD14BEZC102J R CAREON 1K 5% 1/6W
R190  RD14BB2C3914 RES. CAREON 390 5% 1/6W RD14EE2C132J RES. CAREON 1.3K 5% 1/6y
R191 ; 5. CARBON 820 5% 1/6W NO USE
R192 1dJ . CAREON 820 5% 1/6W RD14EEZC102J RES. CAREON 1K 5% 1/6U
R193 R014BB°F’32J CAREON 3.3K 5% 1/6W RD14EBEZC102J RES. CAREON 1K 5% 1/6U
R194  RD14BEZ2C CAREBON 47K 5% 1/6W NO USE
R19S  RD14EE: CARBON S.6K 5% 1/6U RD14EEZC101J ES. CAREON 100 5% 1/6W
R196  RD14E CAREON 22 S% 1/6U RD14BEZCL01J R CAREION 100 5% 1/6W
R197  RD14E CAREDON 100 5% 1/6W RO14EBEZC R CAREON 10 5% 1/6U
R195  RD14E CAREDN 2z 5% 1/6W R CAREON 3.3K 5% 1/6U
R199  RN14E METAL FILM 470 1% 1/6W ; R METAL FILM 220 1% 1/6U
RZO0  RN14EK: METAL FILM 470 1% 1/6W RN14BKZC1001F RES. METAL FILM 1K 1% 176U
Rz01 RD14E: CAREON S%  1/6W ; RN14EBKZCLO01F RES. METAL FILM 1K 1% 176U
Rz02 ¢ 5. CAREON 5% 1/6W 2085 ; R CAREON 10K 5% 1/6U
203 5. CAREON 5% 1/6W RZ99 R CAREON 22K 5% 1/6U
%. CAREON 5% 1/6W R300 RES. CAREON 15K 5% 1/6U
E CAREON 5% 1/64 R301
CAREON 202K 5% 1/6W R302 RES. CAREON 2.2K 5% 1/6U
CAREON 100 5% 1/6W R303 R CAREON 2.2K 5% /6
CAREON 100 5% 1/6W R304 R CAREON 202K 5% 1/6U
CAREDN 10K 9% 1/6U R305 R CAREON Z.2K 5% 1/6W
CAREON 470 5% 1/6W R306 g R CARBON 1K 5% 1/6U
METAL FILM 120 1% 1/6U R307 R014587r10 RES. CARBON 1K 5% 1/6W
METAL FILM 7S50 1% 1764 R308  RD14BEZCIO2J RES. CAREON 1K 5% 1/6U
METAL FILM 750 1% 1/6W R309  RD14BEZC102J R CAREBON 1K 5% 1/6W
CAREON 100 5% 1/6W R310 RD14EBEZC1I02J Rl CARBON 1K 5% 1/6W
CAREDN 100 SZ1/6W R311 RD14BEZCIOZY RES. CAREON 1K 5% 1/6W

10
RD14EEZC4TLY

- CAREBON 470 5% 1/6W R312  RD14BEZC102J RES. CAREON 1K S% 176U



PARTS LIST

PARTS NO NAME & DESCRIFTION
RO4cBicos, = "Eaka IO e VERTICAL OUTPUT AMP UNIT
RD14BB2C220.) ES. C 22 5% 1/6U - -
RD14BEZC270J S. CARBON 27T 5% 176U X73-1510-00
R[>14BEZF 31J 5. CAREON 330 S% 1/6W REF.NO NAME R DESCRIPTION
5. CAREON 10K 5% 1/6U TERMINAL
0 ES. CAREON 22 S% 1/6MW HEAT SINK
RD14BBZCZ70J S. CAREON 2751 176U 1502~ HEAT SINK
RD14BRB2C3314 5. CAREON 330 9% 1/6W ~5039=12 PCE CUNMOUNTED)
RD14BEZCI03J 5. CAREON 10K 5% 1/6W 110=05 EEAD CORE
RDL4BRZC220) 5. ChRBON 2 3t 1/ S CREW
RD14EE2C270J 5. CARE 2T 5% 170
RD14BE2C3314 5. CARBON 330 5% 1/t Na? SCREW, BINDING TAR TITE
RDL4BBZC103. 5. CARBON 10K 5% 1/6U c1 gla=alae0s TUEE SPLASIES eap sy S0v
RO14BEZC220J 5. CAREON 2z gr l/6u c-2 CR4SFFIH103Z ¢AP. CERAMIC  0.01 S0V
ROL4BEZCZTY 5. CARBON 2e 3% Lol E-2 CK4SFF1H103Z CAP. CERAMIC  0.01 50V
RO14BEZCI51 5. CAREON 330 5% 1/6W D-2 CC4ERL1HEZ1 CAP. CERAMIC  220F S% 50V
RDL4EEZC1Z3 5. CAREON 12K 5% 1/6U 2 HO USE
RD14EEZC]: 3. CAREON 12K 5% 1/6W D-2 CCATCHIHLZ0 CAP. CERAMIC 12 5% S0V
' - METAL FILM 240 = 1% 1/6U E-2 CK4SFFIH103Z CAP. CERAMIC  0.01 50V
3. METAL FILM 1.1K 12 1/6U D-2 CKASEZHATZK CAF. CERAMIC  4700F 10% 500V
. METAL FILM 240 = 17 1/6W B-2 9 CK4SFFLH103Z CAP. CERAMIC 0.0l 50U
3. METAL FILM 1.1K 1% 1/6W B2 £01n  £K4SFFIH1O3Z CAP. CERAMIC 0.0l 50V
5. CAREON 2.2k 5% 1/6Y B2 011  CK4SFFLHL03Z CAP. CERAMIC  0.01 S0y
3. CARBON a3 gz 1ey C-3 C01Z  CK4SEZHATZ CAP. CERAMIC  4700F 10% 500V
3. CARBON G ELEL A D-3 (013  CK45EZHATZK CAP. CERAMIC  4700F 10X 500V
33 .cAREON T 2R oM B3 CO14  CK4SFFIHLO3Z CAF. CERAMIC 0.0l ENY
R3%9 5. COREON 4T D% /0w C3 Cols  CEOFUIVIZON CAP. ELECTRD 33 20% 35V
R340 3. CARBON 47 5% 1/6W C-3 COl6  CK4SFFIH103Z CAP. CERAMIC  0.01 50V
R3al ROL4EES 3. CARBON 475X 1/6d B-3 COL7  £90-0298-05 CAP. CERAWIC 0.1 20% 12V
242 5 -2 G014 CAP. ELEC 7201 16
R343  RDI4BEZCE52J RES. CAREON  6.8K 5% 1/6U b2 e CAP. ELECTRO 47, Z20% 1%
R344  RD14EEZCATOJ RES. CARBEON 47 5% 1/64 Bt P CaF. CERAMIC 0.1 20% 12
R345  RD14BEZCS10J RES. CAREON sl 51l = D USE
R346  RD14BEZC510J RES. CAREON 55 6 - 5550 CAF. CERAMIC 0.1  20% 12
R347  RDL4EEZCS104 RES. CAREON 51 5% 176U N o AP CERAMNG ' %07 16v
R348  RD14BEZC510J RES. CARBON 51 5% 176U £ Ceamel THas CAP. CERAMIC  330F 5% SOV
- CC45EL1H33 CAP. CERAMIC 330F 5% SOV
TCOO1  CO5-0309-05 CAP. TRIMWER  40F £3 Ol CAE. cERAmIs i S0U
Jeooz - Co3-0031-15 CAP. TRIMMER — 10P B-2 CK4SFFIH103Z CAP. CERAMIC  0.01 50V
TCOD3  CO5-0031-15 CAF. TRIMMER 10 - ’
TCOO4  COS-0030-15 CAF. TRIMMER 20F " a0 240 YIODE, ZENER 24V
TEO05  C05-0309-05 CAP. TRIMMER  40F B2 bool  MIzzdd DIOUE: £
TEO06  CO5-0031-15 CAP. TRIMMER  10P D2 Doos bINDE
TCO07  CO5-0031-15 CAF. TRIMMER  1OF -
TCO0B  C£05-0031-15 CAP. TRIMMER 10 B4 LO0L CHOKE €OIL
TCOO9  COS-0031-15 CAP. TRIMMER  10P Ea Loz CHOKE COIL
3 [003 FERRI INDUCTOR 0.22UH
TPOOL  E23-0505-04 TEST TERMINAL E3 [00a  Lio-zzoe- FERRT INOUCTOR 0,220
TPOOZ  E23-0508-04 TEST TERMINAL D-3 LOOS  L40-4701-03 FERRI INDUCTOR 47UH
TPOO3  E40-0211-05 PIN CONNECTOR 2 P C-3 LODGE  L4O=4701=03 FERRI INDUCTOR 47UH
3 Loo7 0-4701-03 FERRI INDUCTOR 47UH
VROOL  R12-0539-05 RES. SEMI FIXED 200 B &3 Loos Chomdr01-03 FERRI INDUCTOR 47UH
VRODZ  RL2-3520-05 RES. SEMI FIXED 10K B L0060 NO USE
UROOZ - NO USE I ) FOL10  E4D=0315-05 PIN CONNECTOR 3P
VROO4 R].Z—Oz}il-(.lg Egb bgm% E%§EE) %(3)() E!
VRODS  R12-0421-05 S, 5 ) 100 & = 027305 CONNEC > CONTACT
UROD& R12-0421-05 RES. SEMI FIXED 100 B POL3  B40-0273-05 PIN CONNECTOR ONTA
URDO?  R1Z-0421-05 RES. SEMI FIXED 100 B 05730 \IN CONNECTOR 5 CONTAC
URODS  R12-0539-05 RES. SEMI FIXED 200 & FOZ0  E40-0573-05 PIN CONNECTOR 5 CONTACT
VRODY  R12-3520~05 3. 5 ED 10K B gy fic-dotg ] - ~TOR TR
VR01D R12-3520-05 RES. SEMI FIXED 10K B FOZZ - BAO=0773-05 FIN CONNECTOR  7F
VROT1 R12-0539-05 RES. SEMI FIXED 200 B 1 oo 2671¢ -
VRO1Z R12-3520-05 RES. SEMI FIXED 10K B Bl ot e L
UROL3  NO USE a1 aog
URD14  R12-0421-05 FIXED 100 B G2 QU4
VROLS R1Z-0421-05 FIXED 100 B ¢1 Qoos .
URO16 R12-0421-05 FIXED 100 E &3 Q006 .
YRD17 RIZ=0421-05 FIXED 100 B ¢ Qoor :
URO1S R12-0421-05 FIXED 100 B G1 Qo0B : NFN
URDLY  R12-3520-05 FIXED 10K B C3 Qoo9 TR. NPN
VROZ0 R12-0539-05 FIXED 200 B &3 Q010 TR. NPN
VROZL R12-0540-05 FIXED 500 B 3 oonn L NPN
VRO2Z R12=-0539-05 FIXED 200 B E-3 Q012 TR. NPN
VROZ3 R12-0540-05 FIXED 500 B Bo Qo3 = A
UROZ4  R12-0539=05 FIXED 200 B B o0la R NP
UROZS R12-0539-05 FIXED 200 E B2 Bols 11(19(Q,R} IR 210 PP
c2 QOL6 1309(Q4R) TR. SI. PNP
c-3 Qui7 3311¢Q,R) TR. SI. NPN
B2 Q018  23A1309(Q,R) TR. 5I, PNP
A2 ROOL  RN14BKZ RES. METAL FILM 200 1% 1/6W
A1l RODZ  RDI4EE RES. CAREON 227 5% 176U
A2 ROD3  RDI4BEZCZZ0J RES. CAREON z2_ 5% 1/6W
C-1 ROD4  RDI4BEZC332J RES. CARBON 3.3K 5% 1/6U
B-1 ROOS  RNL4BKZCTSROF RES. METAL FILM 75.0 1% 1/6U
B2 RO0D6  RNL4EKZCTSROF RES. METAL FILM 75.0 1% 1/6U
B-1 RODT  RDI4BE2C4TOJ RES. CAREON 477 5% 176U
B2 ROOB  RDL4EE2C470J RES. CAREON 47 5% 1/6W
C-2 ROO9  RDI4EEBZCLOLJ RES. CAREON 100 5% 1/6U
C-2 ROID  RNL4BK2EZO00F RES. METAL FILM 390 1% 1/4U
C-2 ROIL  RNL4EKZE3900F RES. METAL FILM 390 1% 1/4W
C-1 ROLZ  RDL4BB2CZ20J RES. CAREON 22 5% 1/6W
C2 ROI3  RDL4BEZCZZ0J RES. CARBON 22 5% 176U
C-2 ROL4 RDL4BBZE361J RES. CAREON 360 5% 174U
C-2 ROIS  RDL4BEZE361J RES. CARBON 360 5% 1/4U
C-1 ROL6  RD14BB2C220J RES. CARBON zz2 5% 1/6W
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PARTS LIST

REF.NO PARTS NO NAME & DEH(RIPTIDN
RO17 RD14BEEZC220J RES. CARBON Sk 1/6W
ROL1& RD1I4EBZCZZ0 RES. CARBON ZZ 9% 1/6W
RO19 RDI4EEZCZZ0J RES. CAREON 22 5% 1/6W
0 NO USE
0 RD14BEZC1S3J RES. CAREON 15K 5% 1/6W
0z >C'. ES. CAREON 650 5% 1/6W
RO24 RN14EKkEhuRUF 5. METAL FILM 63.0 1% 1/44
ROZ5 RN14BKZEGBROF ES. METAL FILM hb H 1% 1/4W
ROZ& PESRE S, CAREBON 3 S% 1744
ROZT \ES. CAREDON 5% 174U
ROZ& 5. CAREON 5% 1744
25 . CAREDON 5% 1/6W
RD14BEZC4TLY 5. CARBON 5% 1/6W
RI14AEZHS61 ES. METAL FILM 560 5% SW
RE14AEZHS6G1 ES. METAL FILM S60 5% SW
RD14BEZC4TLY ES. CAREON 470 5% 1/6W
5. CAREBON 470 5% 1/6U
ES. CAREON 47K 5% 1/6W
:.—" ES. CAREBON 68K 5% 1/6U
RO3 5. METAL FILM 4 rK 1% 176U
RO3G 5. METAL FILM 4. 1% 1/6W
RO39 S. METAL FILM 330 1% 1/6U
RO4G 5. METAL FILM 2 1% 1/6W
RO41 . METAL FILM 2. 1% 1/6W
RO4Z . CAREON 22 5% 1/6W
RO43 . METAL FILM 1%Z 1/6W
RO44 . CAREON 27 5% 1/6U
RO45 . METAL FILM 1% 176U
RO&46E 5. METAL FILM 9 17 1/6UW
RO4T METAL FILM 1% 1/6W
RO4S METAL FILM 1% 1764
RO4Y9 CAREON 54 1/6U
ROS0 CAREON 5% 1/6W
RO51 CAREON 57 1/6W
ROS:2 CAREON 5% 176U
RO53 CAREDON 5% 1/6W
RO54 CAREON 5% 176U
ROSS CAREON 5% 1/64
RO56 CAREON 5% 1/6W
ROS7 CAREON S% 0 1/6W
ROSE %, CAREON 5% 1/6U
TCOOL  CO5=0412-05 CAF. TRIMMER 20F
TCOOZ  COS=04172-05 CAF. TRIMMER 20P
THOOL  SDT1000 THERMISTOR
YROGL SEMI FIXED S00 &
ROOZ MI FIXED S00 &
UWGUJ R1Z2=0543-05 SEMI FIXED SO0 B
CH3, CH4 AMP UNIT
X73-1520-00
REF.NO PARTS NO NAME & DESCRIFTION
J21=2990~04 MOUNTING HARDWEAR
J25=5039=22 PCE CUNMOUNTED)
NG9=0709=05 SCREW
o0l CC4SCHIH390J CAF. CERAMIC 39F 5% S0V
Co02  CK4SFF1H103Z CAFP. CERAMIC .01 S50V
CO03  CK4SFF1H103Z CAF. CERAMIC 0.01 50V
CO04 C91=0502=05 CAP. METAL FILM 0.01 20% 630V
CO05  CC45SLIHINLJ CAF. CERAMIC 100F 5% SOV
CO06  CC4SCHIHOS0C CAP. CERAMIC SF 0,25 50V
coor NO USE
Co0s CC4SCHIH390J CAF., CERAMIC 9P 5% 50V
Coo% CK4SFF1H103Z CAP. CERAMIC 0.01 S0V
Col0 CK45FF1H103Z CAP. CERAMIC 0.01 50V
Co11 C91=0502=05 CAP., METAL FILM 0.01 20% &30V
co12 CC455L1H101y CAF. CERAMIC 100F  S% S50V
CO13  CC4SCHIHOSOC CAR. CERAMIC 5P 0.25P S0V
COl4 NO USE
CO1S  CEO4FW1C4TOM CAP. ELECTRO 47 20% 16V
CO16  CEO4FWIC4TOM CAP. ELECTRO 47 20% 16V
col7 CEQ4FWIC4TOM CAF. ELECTRO 47 20% 16V
Cols CK45FF1H103Z CAFP. CERAMIC 0.01 50V
col9 CK4SFF1H103Z CAP. CERAMIC 0.01 SO0V
CO20 CK4SFF1H1037Z CAP. CERAMIC 0.01 50V
Co21 CK4S5FF1H103Z CAP. CERAMIC 0.01 S50V
coze CK4SFF1H103Z CAF. CERAMIC 0.01 S50V
co23 CK45FF1H103Z CAP. CERAMIC 0,01 S0V
C026  CK4SFF1H103Z CAF. CERAMIC SOV
coz7 CK4SFF1H103Z CAP. CERAMIC 50V
coz28 CK45FF1H103Z CAF. CERAMIC S50V
co29 CK4SFF1H103 Z CAF. CERAMIC 0.0 S0V
CO30 CK45FF1H103Z CAF. CERAMIC 0.01 S50V
Co31 CK4SFF1H103Z CAP. CERAMIC 0.01 S0V
CO34 CC45CHIH220d CAP. CERAMIC 2P 5% S50V
€035 CC4SCHIHZ204 CARP. CERAMIC zap 5% S0V

REF.NO

D001
Do02
DOO3
D004
DOOS
DO0E
Doo7
DOOS
D009

Loo1
L0022
LO03

FO11
FO12

FO17
POLS

FO4S
P04
FOSS
FOS6
FOST
FOSE
FOS59
FO&D
FO6L

QOOL
Q0O
QO03
Onu4

OUU(
Q

Q10
Q011
Q01Z
Q013
Q014
Q015
Q016

ROO1
ROOZ
ROO3
ROO4
ROOS
ROOE
Rﬂ(l{

R(]l()
RO11
RO1Z2
RO13
RO14
RO1Y
RO16
ROL17
RO1&
Rnlw
RO

RO30
RO31
RO32
RO33
RO34
RO35
RO36
RO37
RO3E
RO39
RO40O
R0O41
RO4Z
R0O43
RO44
RO45
RO&E
RO4T
RO4E
RO4%

FARTS ND
155132
151544
155132
1515440

JL.
15 \1 2
155132
155132

L40=2201=03
L40=2201=-03
L40=2201-03

E40=0473=05
E40=0473~05

E40=0273=05
E40=0273=05

E40=1816-05
E40=7414=05
E40=7416-05
EZ3=0503=05
NO U'E

E40 K
NO USE
EZ3=0503-05

E40=-T416-05

Z2ED43BECF)

DN190 )1
25C3354(TH5)
3354(T;>)

RD14EEE
RN14EKZE

RD14BRZ lUlJ
RN14EKZC1001F

RD14EEZ
RD14EEZCZ2
RDlAEE’(lnlJ
RD14BEZCE2
RD14EBEZCI00
RD14EBZC4T0J
RN14BKZEQ0OO3D
RN14BKZE1113D
RD14BEZCH60J
RD14BEZC1224
RN14EKZE1004D
NO USE
RD14BEZCIS1Y
RD14BBZC1S
RD14EEZ
RDl4EBL
RD14ERZ
RDl4BBd 2
RDl4EEa(J9L
RD14EBZC1014
RN14BK2C1001F
RN14BKZC1001F
RN14BKZC1101F

NAME & DESCRIFTION

DIODE
DIODE
DIODE
DIODE
DIGDE
DIODE
DIODE
DIODE
DIODE

FERRI
FERRI
FERRI
FIN C
FIN C

FIN €

INDUCTOR  22UH
INDUCTOR  22UH
INDUCTOR  22UH

ONNECTOR 4
ONNECTOR 4

p
PIN CONNECTOR 2 F
zF

ONNECTOR

FIN CONNECTOR laF

FIN CONNECTOR — 14F
FIN CONNECTOR 16F
TERMINAL
FIN CONNECTOR 2 P
TERMINAL
FIN CONMNECTOR 16F
TR. 5I, NFN
FET, DUAL 51, N-CHANNEL
TR. SI, NPN
TR. 51, NPN
TRy 51, PNF
TR, SI, PNF
TR. ST, NFM
TR. 51, NFN
TR. 51, NPN
FET, DUAL ST, N=CHANNEL
TR. 51, NPN
TR. 51, NEN
TRy 51, PNP
TRy SI. PNP
TR. 51, NPN
TR. SI, NFN
5. CAREON 47 S% /64
s, METAL FILM 900K 0.5% 1/4U
5. METAL FILM 111K 0.5% 1/44
CAREON 56 S%1/64
CAREDON 1.2K 5% 1/6W
METAL FILM 1M 0.5% 174U
CAREON 6BO0K 5% 1/4U
CAREDON 180 S% 1/6W
CAREON 180 Sx 1760
5. CAREON 22 5% 1/76W
5. CAREON 22 5% 1/6U
5. CAREON 100 5% 1/6W
5. CAREON 3.9K 5% 1/6U
+. CAREDN 3.9K 5% 1/6W
%. CARBON 100 5% 1/6W
. METAL FILM 1K 1% 1764
5. METAL FILM 1K 17 176U
S, METAL FILM 1.1K 1% 1/6W
S. METAL FILM 1. 1% 176U
5. METAL FILM 6 1% 1/6U
S, METAL FILM 36 1% 1/6U
METAL FILM 1z 1/6W
CAREON 9% 1/6U
CAREON 5% 176U
CAREON 5% 1/6W
CAREON 5% 1/6W
5. CAREBON 5% 1/6U
5. CAREON 5% 1/6U
CAREDN 5% 1/64
CARBON 5% 1/6W
CAREON S% 0 1/6W
CARBON 5% 1/6W
METAL FILM Q00K 0.5% 1/4W
METAL FILM 111K 0.5% 1/4W
CAREION 56 5% 1/6U
CAREON 1.2K 5% 1/6U
5. METAL FILM 1M 0.5% 174U
. CAREON 180  5Z 1/6W
5. CAREON 180 5% 1/6U
5. CAREON 22 5% 1/6W
=. CAREDN 22 5% 1/6W
5. CAREDON 100 5% 1/6W
+. CAREON 3.9K 5% 1/6W
REZ. CAREON 3.9K 5% 1/6U
REZ. CARBON 100 S%  1/6W
RES. METAL FILM 1K 1% 1/6W
RES. METAL FILM 1K 1% 176U
RES. METAL FILM 1.1K 1% 1/6W



PARTS LIST

REF.NO PARTS NO NAME & DESCRIPTION
ROS0 RN14BKZC1101F RES. METAL FILM 1.1K 1% 1/6U
ROS51 RN14BK2C6800F RES. METAL FILM 680 1% 1/6W
R0OSZ RN14BK2C3600F RES. METAL FILM 360 1% 1/6W
ROS53 RN14BK2C3600F RES. METAL FILM 360 1% 1/6W
ROS4 RD14EBEZ 0J RES. CARBON 22 5%  1/6u
ROS55 RD14BR2CZ20J RES. CAREON 22 5% 1/6U
ROS6 RD14BB2C220d RES. CAREON 22 S%  1/6U
ROST RD14BEZ2C122J RES. CAREON 1.2K 5% 1/6W
ROSH RD14BB2C431d RES. CARBON 430 S%  1/6U
ROS59 RD14BEZ2C220J RES. CAREDON 22 S%  1/6U
ROGO RD14BB2C101J RES. CAREBON 100 S% 1/6W
RO61 RD14EEZCEZ21J . 520 5% 1/6U
ROG2 RD14BE2C100J ES 10 5% 1/6U
R0O63 RD14EEZCOH81J 680 5% 1/6W
ROG4 RD14BB2C6H81J . 630 5% 1/6U
ROGS RD14EEZCAHSE1J S IAREDN 680 S% /60
ROGE RD14BE2C6E1J . CAREBON 630 5% 1/6W
RO6T RD14BE2CH81J =. CAREON 680 S% 176
RO6S RD14EEZC6581 %. CAREON 630 5% 176U
ROGY RD14EE2C681J <. CAREON 680 5% 1/6W
ROTO RD14BEZC6HE1Y “. CAREBON 680 S% 176U
ROT1 RD14BR2C6HE1J RES. CAREON 680 5% 1/6U
ROTZ RD14BBZ2CZ222J 5. CAREBON 2.2K S%  1/6W
RO7T3 RD14BEZC121J AREION 120 S%  1/6U
RO7T4 RD14BB2C121J ARBON 120 J7 1764
ROTS RD14BEB2C4T0J CAREON 47 S%4  1/6W
ROTE RD14BEZC4T0OJ %. CAREON 47 S%  1/6U
ROTT RD14EE2C330J RES. CAREDN 33 5% 1/6W
RLOO1  551=-2505=05 RELAY
RLOOZ  551=2505-05 RELAY
TCOOZ  COS=0062=05 CAP. TRIMMER 6P
TCOO3  COS=0031-15 CAP. TRIMMER 10P
TCO04 CO5=0030=-15 CAP. TRIMMER 20P
TCOOS NO U
TCOOE 05= CAF. TRIMMER 6F
TCOOT CAP. TRIMMER 10P
TCOOS (UJ—OUJU—lc CAF. TRIMMER 20F
VROO1  R12=0421-05 REZ. SEMI FIXED 100 B
VROOZ  R12-0421-09 RES. SEMI FIXED 100 B
CPU UNIT
X81-1320-00
REF.NO PARTS NO NAME & DESCRIPTION
J25=5038=-22 PCB (UNMOUNTED)
Coo1l CEQ4W1A4TOM CAP. ELECTRO 47 20% 10V
c002 CC45SL1HB20J CAP. CERAMIC a2P 5% 50y
Co03 CEO4WIHZRZM CAF. ELECTROD 2.2 20% 50V
C004 C90=0295-05 CAP. CERAMIC 0.1 20% 12V
Q05 CO0=0298=05 CAP. CERAMIC 0.1 20% 12V
D001 155132 DIODE
DO0Z 158132 DIODE
D003 135132 DIODE
D004 158132 DIODE
ICO01  MTMSOL10 MPU, 4=BIT MICROCOMFUTER
ICO02 AN90B20 ICy TR. ARRAY
IC003 ANSOB20 IC, TR. ARRAY
Jool E31=2429-0%5 LEAD WIRE WITH CONNECTOR
POO2 E40=1274=05 PIN CONNECTOR
P04 E40=0273=05 PIN CONNECTOR 2P
P61 E40=7516=05 PIN CONNECTOR 16P
P0O62 E40=7526=05 PIN CONNECTOR 26P
Q001 23A1309¢QyRY TR. SI, PNFP
Q002 28C3311<R> TR. SI, NFN
ROO1 RD14BB2C621J RES. CAREON 620 5% 1/6W
ROO2 RD14BR2C6S1J RES. CARBON 630 S%  1/64
ROO3 RD14BB2C681J RES. CAREON 680 5% 1/6U
ROO4 RD14BB2C681J RES. CARBON &80 5% 1/6W
ROOS RD14BB2C681J RES. CARBON 680 5% 1/6W
ROO& RD14BB2C681J RES. CARBON 4380 5%  1/6W
ROO7 RD14BB2C621J RES. CARBON 620 S%  1/6W
ROOS RD14BB2C6STJ RES. CARBON 630 S%  1/6U
RO0O9 RD14BB2C651J RES. CAREDN 680 5% 1/6W
RO10 RD14BB2C5124J RES. PARBDN S5.1K S% 1/6W
RO11 RD14BB2C103J 10K S%  1/6W
RO12 RD14BB2C103J 10K 5% 1/6W
RO13 RD14BB2C103J 10K 5% 1/6W
RO14 RD14BB2C103J 10K 5% 1/6W
RO15 RD14BB2C472J . C 4.TK 5% 1/6W
RO16 RD14BB2C103J RES. CARBON 10K S%  1/6W

SWEEP ROTARY UNIT

X74-1310-00

REF .NO

DOO1
DoOZ
D003
D004
DOOS
D006
DOO7T
DOOS
DOOY
D010
D011
D012
D013
D014
D015
D016

PO1S
FO19

PO4D
FO41
P42

FOST

ROO1
ROOZ
ROO3
RO04
ROOS
ROO6G
ROOT
ROOS
ROOY
ROL10
RO11
ROLZ
RO13
RO14
RO1S
RO16
ROLT
RO1&
RO149
ROZ0O
RO21
ROZZ
ROZ23
ROZ4
ROZS
ROZ26
RO27
ROZH
ROZ9
RO30
RO31
RO3Z
RO33
RO34
RO35
RO36
RO37
RO3S
5001
S002
S003
S004

VROO1

PARTS NO
E31-2336=15
F20=-0640-04
J25=-2971-03
001=0004=05
1‘”1;&

155135

E40=0973=05
E40=1073-05

E40=~0873=05
E40=0873=05
E40=0473~05

E40-0773~05
E40-0373=05

RN14BKZE3603F
RN14BKZE81203F
RN14BKZE3002F
RN14BKZB3002F
RN14EKZB360ZF
RN14EKZE1202F
RNL14BKZE3001F
RN14EKZB3001F
RN14BKZEZ601F
RD14BBZC1I244
RD14EE2C393d
RD14882‘203J
RD14EEZ
RD14EB"39LJ
RD14BB2C202J
RD14EBE2C202J
RD14BE2C103J
RD14BE2C103J
RD14BB2C103J
RN14EBKZE3603F
RN14BK2B1203F
RN14BKZE3002F
RN14BKZE3002F
RN14BKZE3602F
RN14BKZR1202F
RN14EKZE3Z001F
RN14BKZB3001F
RN14EKZE3601F
RD14EE2C124J
RD14EE2C393J
RD14EE2C203J
RD14EB2C123J
RD14EB2C392d
RD14EEZC202J
RD14EB2C202J
RD14EE2C103d
RD14EB2C103J
RD14EEZC103J

202=2503=05
S02=2503=05
3Ué ~2503=05
502=-2503=-05

S02-2503-05

NAME & DESCRIFTION
LEAD WIRE WITH CONNECTOR

INSUL
PCR ¢
COATI
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE

FIN C

ATOR
UNMOUNTED)
NG WIRE

ONNECTCR

FIN CONNECTOR

FIN Cl
FIN C
FIN C

FIN C
PIN C

RES.
REZ.
RES.
RES.
RES,
RES=.
RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.

ROTARY
ROTARY
ROTARY
ROTARY

ROTARY

ONNECTOR
ONNECTOR
DONNECTOR

ONNECTOR
ONNECTOR

METAL FILM
METAL FILM
METAL FILM
METAL FILM
METAL FILM
METAL FILM
METAL FILM
METAL FILM

5. METAL FILM
». CAREDN
». CAREON
v, CAREON
%. CAREON
5. CAREON
. CAREON

CAREON

%. CAREON
5. CAREON
5. CARBON
5. METAL FILM
i, METAL FILM
S. METAL FILM
METAL FIIM
METAL FILM

METAL FILM
METAL FILM

METAL FILM
METAL FILM

CAREON
CAREQON
CAREBON
CAREON
CAREON
CAREON
CAREON
CAREON
CAREBON
CAREON
SWITCH
SWITCH
SWITCH
SWITCH

SWITCH

9 F
10P

5 F
5P
4F

TP
3P

360K
120K
30K
30K
36K
12K
3K
3K
3.6K
120K
39K
20K

1784
1/8W
1/84
1/8U
1/8W
1/8W
1/8W
1/8W
1/786W
1/64
1/6W
1/6W
1/6W
176U
1/6W
1/64
176U
1/76W
1/6U
1/84
1/8W
1/84
1/8W
1/8W
178U
1/8W
1/8W
1/8W
1764
1/6W
1/6W
1/76W
1/64
1/6W
1/6W
1/6W
1/64
1/6W



TRIG SWEEP UNIT

PARTS LIST

X74-1350-00
REF.NO  PARTS NO NAME & DESCRIFTIDN
E33-4046-0 WIRE ASSY

FPCE CUNMDUNTED)
TURE ¢FL 10
)

2 2 TUBE <(FL IC)

4 N5=05 ADHESIVES

CC4SELIH3Z0J CAP. CERAMIC 33F
C CEO4WIEL00M CAFP. ELECTRQO 10
C CEQ4WIELOOM CAF. ELECTRO 10
CO04  CK4SFFIH103Z CAP. CERAMIC 0.01
C £91=-0549=05 CAF. TANTALUM 1
C NO USE
[o¢ CEQ4FWIVZZ0M CAF. ELECTRO 22
C CK4SFF1H103Z CAF. CERAMIC 0.01
[ CO1=-0549-05 CAF. TANTALUM 1
COL0  CK4SFF1H103Z CAP. CERAMIC 0.01
C011  CK4SFF1H103Z CAF. CERAMIC 0.01
cole CEOQ4WIH3R3M CAP. ELECTRO 3.3
C013  C91-05863-05 CAF. PLASTIC 10
COl4  CK4SFFIH103Z CAP. CERAMIC 0.01
C015 CK45FF1H103Z CAF. CERAMIC 0.0
Col6 CQ93MIH333K CAP. MYLAR
Co17 CO1=0584=05 CAF. CERAMIC
€018  CK4SFF1H103Z CAF. CERAMIC

CK4SFF1H103Z CAP. CERAMIC

CC4S3LIH331Y CAP. CERAMIC 3:

Co1=0581=-05 CAF. CERAMIC 1000F

NO USE

CM93ED2ZA121J CAF. MICA 120P

CK4SFF1H103Z CAP. CERAMIC 0.01

CCAS5LIHZZ1Y CAP. CERAMIC 220F

NO USE

CO1=0549=05 CAF. TANTALUM 1
CO28  CC455L1H3304 CAF. CERAMIC 33pP
COZ9  CC453LIH330J CAF. CERAMIC 33F
CO30  CK4SFFLIH103Z CAP. CERAMIC 0.01
C031  CC453L1H330J CAP. CERAMIC 33F
CO32 CEO4W1IELOOM CAP. ELECTRO 10
C033  CEO4WIEL100M CAFP. ELECTRO 10
CO34  C91-0549-05 CAFP. TANTALUM 1
CO35 NO USE
CO36  CEO4FW1VZZOM CAF. ELECTRO 22
CO37  C91=0549-05 CAP. TANTALUM 1
CO38  CK4SFF1H103Z CAF. CERAMIC 0.01
CO39  CK4SFF1H103Z CAF. CERAMIC 0.01
CO40 CEO4WIH3R3NM CAP. ELECTRO 3.3
C041 £91=0553-05 CAFP. PLASTIC 10
C042Z  CK4SFF1H103Z CAP. CERAMIC 0.01
C043  CK45FF1H103Z CAF. CERAMIC 0.01
CO44 CRIIMIHZ33K CAP. MYLAR 0.033
C045  C91=-0584=-05 CAF. CERAMIC 0.1
CO46  CK4SFFLH103Z CAP. CERAMIC 0.01
CO47  CK4SFF1H103Z CAP. CERAMIC 0.01
C0O48  CC4SSLIHZ31J CAF. CERAMIC 330P
Co49  C91=0551-05 CAP. CERAMIC 1000F
CO50 NO USE
COS1  CK4SFF1H103Z CAF. CERAMIC 0.01
CO52  CC455L1H1Z1J CAP. CERAMIC 120P
COS53  CM93BDZALZ1J CAF. MICA 120F
C0S4  CK4SFF1H103Z CAP. CERAMIC 0.01
C0SS5  CED4AWIC330M CAF. ELECTRO 33
COS6  CEO4W1C100M CAF. ELECTRO 10
cos? CK4SFF1H103Z CAF. CERAMIC 0.01
COS8  CK4SFFIHL03Z CAP. CERAMIC .01
C0S59  CK4SELIHGS1K CAP. CERAMIC HE0F
C060 CMO3EBDZA4TOY CAP. MICA 4TF
C061  CM93BD2A390J CAR, MICA 39F
Co62 CC4S3L1IH220J CAP. CERAMIC 22F
C063  CR93MIH1IOZ2J CAF. MYLAR 1000F
CO64  CQ93MIHLIOZJ CAP. MYLAR 1000F
CO65 C90=0295=05 CAF. CERAMIC 0.1
CO66 CRY3MIH4T2Y CAP. MYLAR 4T00P
CO67  CQR93MIH4TZY CAF. MYLAR 4TOOP
CO68 CEQ4FWIC4TOM CAF. ELECTRO 47
C069  CC455L1H4TLY CAP. CERAMIC 4TOP
CO70  CEQ4W1C330M CAP. ELECTRO 33
CO71  CEQ4W1C330M CAFP. ELECTRO 33
corz CEQ4W1C330M CAP. ELECTRO 33
CO73 CEQ4FWIC4TOM CAP. ELECTRO 47
COT4  CEO4FYIC4TOM CAP. ELECTRO 47
COTS  CEOQ4FWIC4TOM CAF., ELECTRO 47
CO76  CEO4WICIO0LM CAP. ELECTRO 100
Co7r7 CEQ4FWIC4TOM CAP. ELECTRO 47
CO75  CK4SFF1H103Z CAP. CERAMIC 0.01
coro CEQ4WIC330M CAP. ELECTRO 33
COB0  CEO4WICLIOIM CAF. ELECTRO 100
Coa1 CK45FF1H103Z CAP. CERAMIC 0.01
cos2 CK4SFF1H103Z CAP. CERAMIC 0.01
CO83  CK4SFF1H103Z CAFP. CERAMIC 0.01
CO84  CK45FF1H103Z CAP. CERAMIC 0.01
CO85  CEO4W1A4TOM CAFP. ELECTRO 47

JUMPING RES. ZERD OHM

5%
20%
20%

20%
20%

20%

20%
10%

10%

5%

9%

10%

20%
5%
5%

5%

20%
20%
20%

20%
20%

20%
10%

107

5%

5%

10%

5%
5%

20%
20%

10%
5%
5%
5%
5%
5%
20%
5%
5%
202
5%
20%
20%
20%
20%
20%
20%
20%
20%

20%
20%

20%

100V
50V
500

35V
50V
S0V
S0V
50V
25V
25V
35V

35V
35V
S0V
500
50V

S50V
SOV
SOV

50V
S0V
S50V

S50V
S0V
100V
50V
16V
16V
S0V
S50V
50V
100V
100V
S0V
50V
S50V
12y
500
S0V
16V
SOV
16V
16V
16V
16V
16V
16V
16V
16V
SOV
16V
16V
S0V
S50V
500
S0V
10V

REF.NO

CO36
cos7?
€088
Cos9
CO90
C091
coe2
C093
CO94
C095
CO96
Coov
c093
CO99
C100
C101
C1oz
€103
Cl04

DOOZ
D003
D004
DOOS
DO06
DOOT
DOOG
DoO9
DO10
DOL1
Doz
DOL13
D014
DOLS
D16
DO17
DO1a

DO31
D03z
DO33
D034
D035
D036
DO37
DO3S
D039
DO4O
D041
D04&E
D043
D044
D045
D046
DO4T
DO4&E
D049
DOSO
D051
DOS2
DOS3
D054
DOSS
DOS6E
D057
DOSE
DOSY
DOGO
DOGL
D62
D063

FART: NO
CEQ4WIAL01M
CEQ4W1A101M
CEQ4W1AL01M
CEO4W1AZ21M
CK4SFF1H103Z
CK4SFF1H103Z
Co0=-0295-05
CO0=0298-05
CO0=-0298-05
C90=0298=-05
COO=-0295-05
CoDN=-02958=05
CO0=0295=-05
COO=0298~-05

Co0=0295-05
Co0-0295-05
CO0=-029 S
Co0=-02 0
CEQAWLEZZ0M
CEQAWIEZZ0M
CED4WIEZZ0M
NO UsE

CK4SFF1H103Z
CEQ4FWLIEZSOM
CEO4ULJ4RTM
CEO4WLJ100M
CK4SEZHATEK
CK4SBZH4TZK
CK4SEZHATZK
NO USE
CEO4FWIC4TOM
CCASELIH2Z20d
CC455L1H331J

3

1
1
1
M
1
1
1
1
1
1

2 2 b o B et e e 3 e R e 2 e b

=z
[}

el edededeled odedsdod

-
]

6JA
OJE

MTZ1z2JC
SV06Y

NAME & DESCRIFPTION
CAP.
CAP.
CAP.
CAP.
CAP.
CAF.
CAF.
CAF.
CAP.
CAP.
CAP.
CAF.
CAP.
CAP.
CAP.
CAF.
CAF.
CAF.
CAP.
CAR.
CAP.

CAF.
CAP.
CAP.
CAF.
CAF.
CAP.
CAP.
CAF.

CAPF.
CAF,

ELECTRO
ELECTRO
ELECTRO
ELECTRO
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
ELECTRO
ELECTRO
ELECTRO

CERAMIC
ELECTRO
ELECTRO
ELECTRO
CERAMIC
CERAMIC
CERAMIC

ELECTRO
CERAMIC
CERAMIC

DIDDE
DIDDE
DIODE
DIODE ZENER
DIODE
DIDODE
DIBDE
DICDE
DICDE
DIODE
DIODE
DIODE ZENER
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DICDE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE

DIDDE
DIODE
DINDE
DIODE
DIODE
DICDE
DIODE
DIODE
DIGDE
DICDE
DIBDE
DIODE ZENER
DIODE ZENER
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIBDE
DIODE
DJODE ZENER
DIODE ZENER
DIODE
DICDE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIGDE

100
100
100
220

0.
0.
0.

ol
01
1

0.1

0.
0.
Q.
0.
a.

3 R 1 4 e 1

10

4700P
4TO0P
4700F

3.0V

3.0V

12
]

»
<

2!

20%
20%
20%
20%

20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%

20%
20%
20%
10%
10%
10%
20%
5%

5%

10V
10V
10V
10V
50V
SOV
12V
12v
12V
12V
12V
12V
12V
12V
12V
12V
12V
12V
25V
25V

25V

S50V
25V
63V
63V
500V
SO0V
SO0V

16V
S0V
50V
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REF.NO
D064
D06S
DO6G
DO6T
DO6S
D069
D070
DOT1
Dor2
DO73
DO74
DO75
D076
DO7TY

1CO0O1
Icooz2
1C003
1C004
1C005
[CO06
1Co07
1C008
1C0O09
1C010
IC011
ICo12
1C013
ICO14
1C015
I1CO16
1C017

LOO1
Looz
L0O3

FOL13
FO14

PO2a

PO35
PO36
PO3T
PO38
P0O39
FO40
PO41
PO4E
F04T
FO44
F0O45
PO4E
FO4T
FPO4E
F049
FOS0
FOS1
FOS2
FO53

FOS7

Q001
Q002
QOO3
QU4
Q005
Q006
Q00T
Q00
Q009
Q010
Q011
Q012
Q013
Q014
Q015
Q016
Q017
Q01&
Q019
QD20
Q021
QOzZ2
Q023
Q024
Q025
Q026
Q027
Q028
Q029
Q030
Q031
Q032

PARTS NO
135132
185132
155132
155132
155132
155132
NO USE
155132
155132
1IN6O
155132
155132
53132

155132

MC10H103L
MC1OHL3Z1L
LF412CN
MC1OH103L
MC1OH131L
LF412CN
MC10104L
MC10103L
MC10104L
MC10104L
MC10104L
MC101020
MC10131L
SNT4O6N
MC10104L
MC7ELOSCP
MCTEL1ISACE
L40=1001-01
L40~1001=01
L40=~2201~03

E40=0273-05
E40=-0773=05

E40=-0473-05

E40=0473-05
E40~0673~05

E40=0373-05

BC3311(RY
25C3311¢CR)
23C3311¢CRY
M4TECL)
23C3315¢C,D)
25A173
M4TFCC)
23C3315¢C,DD
23C3311¢R>
23C3311¢R)
25C3311¢RD
25C3311(CR)
25A1323(B)
25A1323¢CE)
25A1323(B)
gsﬁ1323(8)

e

NAME & DESCRIFPTION
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE

DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE

IC,
IC,
IC,
IC,

IC,
IC,
1C,
IC,
1C,

VUDLTAGE REGULATOR ¢SV, 100MA)
VOLTAGE REGULATOR ¢S5V, 100MA)

QUAD
DUAL
DUAL
QUAD

2-INPUT OR GATE
D=FF3

JFET INPUT OP=-AMP
2=INPUT OR GATE
D-FFS

JFET INPUT OP=-AMP
2=INPUT AND GATE
2-INFUT OR GATE
2~INFUT AND GATE
2=-INPUT AND GATE
2=INPUT AND GATE
2=INPUT NOR GATE
pUAL D=-FFS

HEX 0.C.INVERTERS

QUAD 2-INFUT AND GATE

FERRI INDUCTOR 10UH
FERRI INDUCTOR 10UH
FERRI INDUCTOR 22UH
PIN CONNECTOR 2 F
PIN CONNECTOR 7 F
PIN CONNECTOR 4 P
PIN CONNECTOR 4 P
FPIN CONNECTOR & F
PIN CONNECTOR 7 F
FIN CONNECTOR 3 F
PIN CONNECTOR 7 P
FIN CONNECTOR & F
PIN CONNECTOR & P
PIN CONNECTOR 4 P
FIN CONNECTOR 2 P
PIN CONNECTOR 2 P
FIN CONNECTOR 4 P
FIN CONNECTOR 2 F
PTHN CONNECTOR 4 P
FIN CONNECTOR 18 P
FIN CONNECTOR 4 P
FIN CONNECTOR 2 P
PIN CONNECTOR 2 P
FIN CONNECTOR 3 F

sI,
31, PNF

U3 U7 LT

PNF
PP

LU U UTOT UL

NFN

PARTS LIST

REF .NO
Q033
Q034
Q035
Q036
Q037
Q038
Q039

ROOS
ROOG
ROOT
ROOG
ROOY
RO10
RO11
RO1Z
RO13
R0O14
RO1S
RO16
ROLT
RO1&
RO19
ROZO
RO21
ROZZ
RO23
RO24
ROZS
ROZ6
ROZ7?
ROZ25
ROZ9
RO30
RO31
RO32
RO33
RO34
R0O3S
R0O36
RO3T
RO3E
RO39
RO40
RD41
RO4Z
R043

PARTS NO
25C3311¢CR)
23AL323CR)
25C3354¢T,5)
25C1973(T)
25A1309¢CQ5R)
25D43ECF)
25C3311¢CR)
25C3311<CR)
25C3311¢(R)
25C3311¢R)
23C3311¢(R)
25C3311¢CRD
25C3311CR
25C3311¢CR)
25C3311CR)
M&TFCC)
25C3315¢C,D)
25A1309¢Q,R)
M&TFCC)
25C3315¢C,DD
25C3311(R
25C3311CR)Y
25C3315¢C,D)
28C3315¢C,D)
25C3315¢C,D)
25C3315¢C,D)
253C3315¢(C,D)
28C3315¢C,D)
25C3315¢C,DD
25A1239¢CF)
NO USE
25C3315¢C,D)
25C3315¢C,D)
2SC3315¢CD)
28C3315¢CC, D
25C3311CR)
25C3311CR
25C3315¢CyD)
2SC3315¢C,D)
2SA1323¢ED
23C3354(T43)
25A1323(R)
28C3354(T,5)
25A1309¢QR)
23A1323(B)
23C3311<CR)
Z3A1309¢QRY
25A1309(Q,R)
25A1309¢Q, R
2SA1309¢Q,R>
25A1323(R)
2SA1323¢(B)

RD14BB2CS61J
RD14BE2C4TOJ
RD14BB2CS11J
RD14BB2CS11J
RD14BB2C47T1J
RD14EERCIOZJ
RD14BB2CTS1J

RD14E
"D14E

RD14EBZCS11d
RD14BEBZC361J

RN14E i
RD14EEZC10O3J
RN14EKZC3001F

NAME & DESCRIFTION
TR. 51, N
TR. SI+ PNP
TR. 5I, NPN
TR. SI. NPN
TR. 5I, PNP
TR. 51y NPN
TR. 51, NPN
TR. 51, NPN
TR. 31, NPN
JR. SI, NPN
TR. 51, NPN
TR. SI, NPN
TR. SI, NPN
TR. SIy NPN
TR. SI, NPN
FET
TR. SI, NPN
TR. 51, PNF
FET
TR. 51, NPN
TR. 5I, NPN
TR. 51, NPN
TR. SI, NPN
TR. SIs NPN
TR. 51, NPN
TR. 3Is NFN
TR. SI, NPN
TR. SI. NPN
TR. SI, NPN
TR. 51, PNP=-DUAL
TR. 5I, NPN
TR. S, NPN
TR. SI, NPN
TR. 5I, NPN
TR. 31, NPN
TR. SI, NPN
TR. 51, NFN
TR. 51, NPN
TR. 51, PNP
TR. 51, NPN
TR. SIs PNF
TR. SI, NPN
TR. SI., PNP
TR. 51, PNP
TR. 51, NPN
TR. SI, PNP
TR. 3I, PNFP
TR. SI, PNP
TR. SI, PNP
TR. 51, PNP
TR. S1. PNP
5. CARBON 560
5. CAREBON 47
5. CARBON 510
. CAREON 510
. CAREON 470
{. CAREON 1K
v. CARBON 50
. CAREQON 1.8K
i, CARBON TS0
5. CAREDN 1.8K
CAREON 1K
CAREON 150
CAREON 180
5. CAREON 180
5. CAREON 3.3K
5. CAREON 1.9K
5. CAREON 3.3K
S. CAREON 1.5K
5. CAREON 2.7K
5. CAREON 1K
5. CAREON 100
v CAREON 10K
CAREON 270
CAREON 1.58K
CAREON 270
CAREDN 510
CAREON 360
CAREON 1.5K
CAREBON 10
ES. CAREBON 1K
. CAREON 510
CAREON 360
CAREON 22
METAL FILM S.1K
METAL FILM 2.4K
. METAL FILM Z.4K
%. CAREON 12K
5. METAL FILM 24K
. METAL FILM 3K
%. METAL FILM 1Z
5. METAL FILM 1.5K
5. CAREON 10K
5. METAL FILM 3K

1/6W
1/6u
1/6
176U
1/6U
1764
1/6\
1/64
1764
1/6M
1/6W
176U
1/6W
176U
1764
1764
1764
1764
1/64
1/60
176U
1760
1764
1764
1760
1/64
1/6U
1/64
1760
1/6U
1764
1764
1764
1/6\
1/6U
1/6W
1/6U
1/6W
1/64
1/6u
176
176U
176U



PARTS LIST

REF .NO
. FARTS
RO&44 S NO
% RD14BEZC10
&82;’ ) E:E{.Z(_,ll(:))gJ RE.N-«AME & DESCRIP
ROAT RD14EEZC103J 1F RED CAREON TION
RO43 RD14EE2 S. METAL 10K 5 ‘
RO45 g rln4J EE@. LARBDNFILM 3K i; 1/6W REF. N
ROSO RES CAREON 10K 2y %;ﬁu Rlanﬂ PARTS NO
ROS1 RES. Conaon Lok 5% e R141 RD14BEZC2 NANE &
052 RES. CAReON 5% 176 142 RES DESCR
RoS? RES. GARGON 1Kok 1o R143 RES. CARBIN CRIFTION
ROS4 RES. CARBON QoK 5% 1/)u R144 RD14BBEZC36 RES. CAREON Zt0 5% 1/6
RO5S RES- CoREON Tok 2% 178 R145 DT 4bbaC192] (E3. CAREON 270 2% e
ROZ6 E3. CARED 1 oE e 143 Py RES. CARED Zro oz e
R RES- EAREON oK e 1o Rles RO eBEac100y RES: EARGON 202 e
ROSS RD14BB2C1LO F\'E:'D'. CAREON 10K 5«; 1/6W Rl[.};' RDl4E;E;Z(‘1DZJ RE;'D" CAREON 1.5K ?_—'74 176U
ROS9 R01455vd1n%j RE@- CARBON ig« =y %;@w R140 C5114 RES. CAREON TR %/6w
)G .y d - o _ q i ce )
RO6Z RE . CAREON 100 5% 1/6U Rlég RN14EK424J01F &Ei' CARRON 360 ;é 1764
ROEZ RD14EE: S, CAREO W 5 1/64 R1E3 RN14E ZC5101F ES. METAL 22 5y 176U
R064 RD14EE RES- CORoON  f.7K 5% 176U A RNL4EKaC2401F . T e oK =% /e
RO6S RD14EE: RES. CARBON L2 5% 16U Rizd R e e RES. METAL FILM 5.1 Ty
ROGE REZ. REON ‘8K 5% 6u R156 RN14EK,,7_UgF 2 CAREDON 24K 17 1/6W
ROGT REF' CAREON w5 176 R1ST PPt RES. METAL 12K 1% 176U
- . CAR ?. 2 1/64 7 RN C1202F RES. M FILM - 5% 1/6
069 RES. C b 1 5% ‘ 1159 20103 RES. FILM 12 1% 0
RO70 RES- COREDN 210 5 1reu R160 §314EK ° RES. METAL L 1K 12 1ou
Ro71 e CARBON 2.4k e Riel RR14EiKzC30 54 RES. RETAL | ion. =5 16y
07 ES ! z 5% - = K2 300 = A iy 4 J
RO4  ROL4ED. RES. CARBON o g e R164 RoliﬁE,‘1“4J S Meragy e 16
ko7e RD14EE: RES- CAREON 100 2% 1w R1e% BE2C10: RES. CARBON KoK 1o
T oL s CaRooN T ARV Ries RES CARBON 100K 5% 1/ew
Ross  Rbidce RES. AREON Tho 2% 1réu Rler  RDlabne (5. CAREON 1ook 2r 1w
ROTO RDL4ER . CAREON 510 2 1/6U thm R014B' C103d RES. CARé 10K 5% 1/6Y
R Rl REZ. CAREON K LI ey Ri70 RO14BE5CT04) RES- CAREON TooK 24 1/6U
ROBL RD14ERZCooo RES. ERRBDN 260 2y i;nw R171 RD14EEZ (134J RES. CAREON 10K ;g 1764
ROG2 D oeE REE ARy Mo 2 17a RiT1  Rolabezclo 3 RES. CAREON 10K 5% 17w
RoBa ROledbociozd R B R173 EB{"E’BZL:WJJ RES. CAREON 1ok o 76
05 ) ] ES. C s % ; 71 LEEZC101 E3. LARH : ¥ G
ROSS RD14EE RE‘E, E:QREIDN 15 5% 1/6W E]l_':'lé RDMEE@{:%‘”J &E;_ CARBgﬁ 10K gé 1/6U
CORE 39K 5% 177 e 5. CAREON -
. CAREON 27K é? 1/76W R17T7 RDU‘E’E'&L(.,ZJ RES. CARE 100 % 1/6
- / - o1 B 7 B3 an O 5 U
. CAREON ALY Rifr  RbLabBCcizcd RES. CAR oz 1764
N . CaRE % 1/6 R179 4LBEZCLAT RES. O REON [ 5% 0
ROSO CAREON 1K 5% oUW 79 RDLABE: 2J 5. CARE 4.7K 1764
191 . CARE ; L 176 R180 R BE2C RES. O ON K 5%
ROD1 paded ‘NARE-DN l-(::K 5y ] R1G RD14EEZCL o CAREON 1.2K 5 1/6W
RO9Z ES. CAREON 3.6K 5% 176U 151  RD14B <t RES. CARB 106K =% 1/64
gt 5. CARE : 5 1/6 R182 4EEZC RES EON 8K 5%
RO93 EZ. CARBON %2k e 2 RDL4E 5. CARE a0 g e
. S, L 1/6W R183 BE2( RES. € {ON 5%
RO94 N eI a0 1a 3 RD14BE? 5. CAR R Aty
o . 5 L 176U R154 LEBZC242 RES. O EON 5% ;
ROIS METAL FILM 510 1% Riae RDl4EEﬂﬂ“4LJ 5. CAREON 6K 5 1/64
RO%6 . METAL FILM 4.7K 1% 1/°W R1§¥ R014éé§E4TOJ RES. CAREON 39K 5% 1/6W
ROGT . CAREON 47K 1% 76U Rlﬁg RDl4éI52101J RES. CAREO 54K 5% 1/60
RO9E . CAREON 20 5% 1/6U 187 R014é5¢&101J RES. FARE N “r 5% 1/6U
RO9Y . CAREON 100 5% 1/6U R185  RD BZC1014 RES. CAR ON 100 S% 1/6
; . CAR A4 R159 14BEZC107 RES CAREON 0o 5% W
R100 = CAREDN 1K Sy 1764 R a2 RD14E 2C102J <. CAREON 100 5% 1/6W
R101 . CAREON 510 5% 1/64 190 RD1 BZC101J RES. CARE 106 5% 1/6U
e . CAR ; 4 ; R191 4BEZC10Z REZ. € RE:ON 0 5% 0
R102 5. CAREON 1.6K 5% 176U 1 RDL 2C102J 3 CAR W o 1764
R103 : %ARBUN 3.6K EA Rle= RDlZSSEQJllJ RE:- CAREON Ko o2 1/6W
R104 5 52§ggm 22K 51 1ol Rlon RO 102 RES. CARBON oo 2% Loew
105 - o 4 1/3 R195 RDl4BB*“ 2J 5. CARBON 510 5 60
R106 . (:ARBUN 330 Sy 64 195 RD14E ?‘«.23‘] RES. CAREOD 1K .}’% 1764
R107 5. CAREON £ 1764 R196  RD B2C122J RES. CARE N 7 S% 1/6W
ot 5. C % 1/6 R197 Y1 4EEZC107 RES | REON ,-r-K 59 0
R103 5. CAREON 2% e S R mocTol 5. CARED A
R10% 3. CAREON 2% 1oow R196 RD BEZCTS1J RES. CARE N a2 1760
L . CARB % 1/6 R19 14BBZC4TC RES. € REON 2K 5% 0
R110 CARBON L A 199 RN14 204704 5. CAREQ AL Aty
R111 . CAREON 2% 1w R200 R0148ch4701F RES. CARE N K 3% e
" CaRE s - Bl 7 5. CAREON 50 52 6
R112 3. CAREON 5% 170w R201 RN BB2CATZY RES. ME 47 5% 1/6U
K113 2. Chneon S 16w R0 Roligkecirn) RS chreon o 1
114 o 2Ry N 7 1 3] R‘;:q RNT4B el T0d 5. METQ‘L 4. 7K % 764
R11S . CAREON 5y /64 204 R014.K§L4701F RES. CARE FILM 6.5K % 1/6U
R116 - CARBON 2 e RZ05 RN BEZC4TZ REa. HETAL. 6.3k 11 176
17 2. Caraon Ve B0 RdeGEne RES: Cameon | 4iri R
1115 S EAREON 54 1/6 R20% L SORaCaa00F . METAL 7KL e
R11% o CAREON Sy /76U 208 RN K2C1201F .'_ ME FILM 6.8 5% 1/6W
gl . C L 1/6 RZ0 14BKZC33 TAL FI LBK 1% O
R120 CAREON 5% oW 209 RN14 *C3301F . METAL (M 3.3K 1% 1764
R151 . CAREON =y 1/6W RZ10  RD1 BK2C1201F ES. MET FILM 1.2K 1% 1/6W
. CAREON o 1/6u R211  RD 4BEZC392J 3 ME AL FILM 3.3 1% 1/6
- 3 ; ; v . 1AL 3.3K 1% 6
. CAREON % Lo R212 RD14BE2C102) * CARE FILN 3.3K 1% 176w
%. CARBON = 1/6U R213 RN14882C132J s, 5QRBDN 3'9K 17 1/6U
5. CAREON 2% 176U R214 RN14BK2C2201F 2 oA BON T K 5% 176
S0 % : & e 2. REDN K =t 6w
i, CAREON EX 1/6W R215 RN14BK£LJ001F L OMET 1.3 5% 1/6U
5. CAREON % 1/6u RZ16 RD14BK2C4761F 5 ME AL FILM 1.3 5% 1760
3. CAREON 5% 1/6W R217 14BBZC4TO 5. METAL EILT 2.2k 1% 1/¢
sl C % ; 217 RD14BRZ 70J 2. METAL 2K % 1/6U
;. CAREON e 1764 R215 RD R2C4T2 3. CAR FILM 4.7K 1% 176U
" CAREON 2% 1764 R?19 R 14BEZC4TOJ = C EON 4-‘.’ 12 176
. CARE 5% 1/6 R22 N14BKZC33C 5. CARBON - ou
RD14EB20 2 Careon % o Reot ggg4e«-z’fse?fz:3§§ S chRen 4P 2
{ 5. CAREON = 176U Rzzz  RD 4E82C102 ES. MET FILM 3.3K 5% 1/6U
5. CAREON 5y 176U R223 W 14EBB2C4T2J RES. C AL FILM a5 1% 1/6U
S. CAREON 2% RZ24 D14BBZC4T2] RES. CAREON 6.2K 1% 176
. CARE f:’: 176 R225 R‘NlleBKz(u ey R ‘.:: :QRE{ON 1"(_' 5% :’
EAREON B %/ou R22% é§%29K262%835 RES. CAREON b1 EAE
CAREON 5; /60 R227 BBZC621 RE“' L FI - 1 5y i
CARE: A R 2C621J S. M LM 47 1/6
i R 3 CAREON 2L 1 Rzzg REI4BK7‘7’01F RES . CETAL FILM 4L? 1% 1/@“
DI4EEFC103 =t ((:SEE;DN 59 l;:‘l.' E)ZQ RN%ZE‘K 2C2201F RES. Mg?EEN 6'{’3 1% 1/53
RES. EON 5% 1 ol 230 RN K2C1601F RES. M FILM 2.2 Sy 176
%. CAREON < /76U R231 14EK2C160 RES. ETAL FI 2.2K 1% W
4 ; R eENacasn . Th 2 9% 1% 176
5 el v iEie) R eI EiL A 12 180
- 233 2C47 S C - 4
R234 2“143K201égfp N N Mlek 12 1
N14BKZC100 RES . CAREON 7 cy ]
C1001F 3. METAL 47 5% 1/6U
RES. MET FILM 1K 5% 1/6U
ETAL FILM 1K 12 1/64
1% 1760
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REF.NO
R235
R236

R237

R238
R239
RZ40
R241
R242
R243
R244
RZ45
RZ46
R247
R248
R249
RZ50
R251

R252

l 157
R254

R255
R256

R257
R258&
R259
260
R261
Rz6z
R263
R264
R265
R266
R267
R268
269
R270
R271
RZTZ
R273
RE?4
R275

R276

TCOO1

FARTZ NO
RN14BK2C1500F
RN14BKZ OF
RN14E OF
RD14ERZ

RD14BEZCLOZ
RDIABE¢(4T'J
RDI4EBEZCIOZ2J
RD14BE2C103J
RD14EBEZCI03J
RD14BEZC4TZI
RD14BEZC4TOU
RDL4EEZC4TOY
RD14E
RD14BB2C4TOJ
RD14EEZCH11Y
RD14BEZC432Y
RDL4EBZCI02J
RD14BB2C102J
RD14BEZC4T1Y
RD14832C101J
RDI4EBZC331J
RDl4BE?Lh50J
RD14BE2CZ2T2J
RDl4BBZC470J
RD1I4BEZC102J
RD14BE2C102J
RD14BEBZCI0ZY
RD14BB2C4T1 Y
RD14BEZC101J
RD14BE2C331d
RD14BEZCZZ0J
RDI4BB2CZT2Y
RD14EBEZ
RD14BE
RD14BEZC22:
RD14EBEZ (1u'J
RD14EEZC102J
RD14EBZ
RDI4BEZCH!
RD14BEZC101J
RD14BEZC102J
RD14EEZ2C4T2J
RDI4BE2CATZY
RD14BEZC1024
R014EBU(4(¢J
RD14BE2CZ22d
R014594r4 2d
RD14EE

P

RD14BEZ ‘”anJ
RD14BB2C3 olJ
RD14EE
RD14ER
RD14BE:
RD14ERZC
RD14EE
RD14BBZC
RD14EE
RD14BE2C331J
RD14BEZC4TZY

RN14BKZC1003F
RD14BBZC103d
RD14BEZCI03J

B2C223J

RD14BEZC101J
RD14EEZC102J

RD14EBVC511J
RD14ER2C220
C1l

RD14EB2C331d
RD14BE’CJ11J
RD14BEZC220

RDI4BB°(101J
RD14BE2C331J
RD14BB2C10ZJ
RD14BB2C102J
RD14EEZC102J

CO5=0309=-05

NAME & DESCRIFTION

RES.

METAL FILM

5. METAL FILM

1. METAL FILM

5. CAREON

5. CAREON

ES. CAREON

S. CAREON

CARBON
CAREON
CAREON

3. CAREON

5. CAREON
5. CAREDN
. CAREGN
. CAREON

CAREDON
CAREON
CAREDN
CAREON
CAREON
CAREON
CAREION
CAREON
CAREON
CAREON
CAREDN
CAREDON
CAREDN
CAREON
CAREDN

. CAREON
5. CAREBON
5. CARBON
. CAREON
+. CAREON
5. CAREDN
5. CARBON
. CARBON
5. CAREON
. CAREON
5. CAREON
+. CAREON
5. CAREON
5. CAREBON

CAREON

5. CAREON
. CAREON
5. CAREON
5. CAREON

CAREDON

5. CAREON
5. CAREON
. CAREON
. CAREDON
5. CARBON
. CAREON
. CAREON
». CAREON
. METAL FILM
5. METAL FILM

CAREON

5. CAREON
. CARBON
5. METAL FILM 3
1. METAL FILM

CAREON

3. CAREON

CARBON

v, CAREON
5. CARBON

CARBON

;. CAREON
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PARTS LIST

1/6W
176U
1/76W
1/76W
176U
1/76W
176U
1/76W
1/6uW
1/76W
176U
1/6UW
1/6W
1/6W
176U
1764
176U
176U

REF . ND PARTS NO NAME & DESCRIPTION
CO5=0309=-05 CAP. TRIMMER 40P
§ CO5~-0062=05 CAP. TRIMMER 6P
TF004 C05-0062-05 CAP. TRIMMER 6P
TCOOS  C05-0031=15 CAP. TRIMMER 10P
TCOOG lOJ-nn 1-15 CAF. TRIMMER 10pP
TPOOL  E40-0211-05 FIN CONNECTOR 2 F
VROGZ  R12-2512-05 RES. SEMI FIXED SK B
VROO3 NO USE
VROO4  R12=2512-05 RES. SEMI FIXED SK B
VROOS  R12=0539-05 RES. SEMI FIXED 200 B
VROOG  R12~2512=09 RES. SEMI FIXED SK B
VROO? R12=1517=05 RES. SEMI FIXED 1K B
VROOS  R12=1517=05 RES. SEMI FIXED 1K B
VRO0DY  R12=2512-05 RES. SEMI FIXED SK B
VRO10 R1Z2~-2512-05 RES, SEMI FIXED SK E
URD11 R12=1518-0%5 S. SEMI FIXED 2K E
VRD12 R12-1518-05 FIXED 2K B
VR0O13 R12=0421-05 FIXED 100 &
VRO14 R12=-0540=05 FIXED 500 B
VRD15  NO USE
VR0O16 R12=5516=05 RES. SEMI FIXED 100K &
VR0O17  R12=0539-05 RES. SEMI FIXED 200 B
HORIZONTAL OUTPUT AMP UNIT
X74-1360-00
REF.NO FPARTS NO NAME & DESCRIPTION
E23-0512-05 TERMINQL
FO1=-0849-09 HEAT SINK
JE5=5039-22 PCE (LUNMOUNTED)
J30=0605-05 SPACER
N30=3006=41 SCREW. PAN HD M 3X6é
CK4SB2ZHATZK CAFP. CERAMIC 4TO0F 10%Z SO0V
CK4SFFIH1O3Z CAP. CERAMIC 0.01 S0V
CK4SFF1H103Z CAF. CERAMIC 0,01 S0y
CK4SFF1H103Z CAF. CERAMIC 0.01 50V
CK4SFF1H103Z CAP. CERAMIC 0.01 S50V
CCASCHZHO10C CAF. CERAMIC 1P 0.25% 500V
CC4SCHZHO10C CAP. CERAMIC 1P 0.25% SO0V
CC45CHZHO30C CAP. CERAMIC 3P 0.25F 500V
( CC45CHZHO10C CAF. CERAMIC 1P 0.25% 500V
(ﬂln CK4SFF1H103Z CAF. CERAMIC 0.01 S50V
CO11  CK4SB2H4TZK CAP. CERAMIC 4700P 107 SO0V
CO1l2  CK4SBEZH4TZ CAF., CERAMIC 4T00F 107 S00V
C0o13 CK45BZH4TZ2K CAF. CERAMIC 4TOOP 10% 500V
CO14 C91=-0549=05 CAF. TANTALUM 1 20% 35V
CO15  CK4SFF1H103Z CAFP. CERAMIC 0.01 S0
C0l6  C91=05949-05 CAF. TANTALUM 1 20% 35V
COL7T  CK4SE2H4ATZK CAP. CERAMIC 4TO0F 10% SO0V
COls  CK4SFFLHL03Z CAF. CERAMIC 0.01 S50V
Co19 CEO4W1CI01M CAP. ELECTRO 100 20% 16V
COZ0  CEO4WICIO1M CAF. ELECTRO 100 207 16V
€021 CE04W2A100M CAP. ELECTRO 10 207 100V
CO22  CEQ4W2CZRZ CAF. ELECTRO 2.2 160V
C023 CK4SFF1H103Z CAP. CERAMIC Q.01 S50V
C024  CC4SCHIHOTOD CAP. CERAMIC TF0.5F S0V
CO25  CEO4WZCIR3 CAP. ELECTRO 3.3 160V
D001 155132 DIODE
DON2  MTZS.1JB DIODE ZENER =Y
D03 18513 2 DIODE
DO04 155132 DIODE
LOO1  L40-1011-04 FERRI INDUCTOR 100UH
LooZ L40=1011=04 FERRI INDUCTOR 100UH
LO03 L40=1011=04 FERRI INDUCTOR 100UH
LO04  L40=1011=04 FERRI INDUCTOR 100UH
PO27T  E4D=0873=05 PIN CONNECTOR &8 F
PO35  E40=0473-05 PIN CONNECTOR 4 P
PO36  E40=-0673-05 PIN CONNECTOR & F
Q001 25A1323(B> TR. 51, PNP
Q002 2S5A1323(R) TR. &I, PNF
QD03 25A1323(R) TR. SIs PNP
Q004 28A3311(R) TR. SI, PNP
Q005 25C2912(5 TR. SI., NPN
QD0G 25C2912¢(% ) TR. SI, NFN
Q007 25A1210(3) TR. 3I, PNP
Q00&  25A1210(%) TR. 5I., FNP
Q009  23A3311(R) TR. SI, PNP
Q010  2SA3311(R) TR. SI. PNP
QD11 2SA3311CRY TR. SI. PNP
ROO1 RD14BB2C2T2Y RES. CARBON 2.7TK S%  1/6W
ROOZ  RDl4BB2C272J RES. CARBON 2.7K 5% 1/6W
RO0O3  RD14BEB2C4TDJ RES. CAREON 47 5% 1/6U
ROD4  RD14BB2C4TOJ RES. CARBON 47 5% 1/6W
ROOS  RD14BB2C1S52J RES. CAREBON 1.5K S% 1/6U
ROO6  RD14BYZH4T3J RES. CARBON 47K 5% 1/20
ROOT  RD14BYZH4T3J RES. CAREON 4TK 9% 1724



PARTS LIST

REF.ND PARTS NO NAME & DESCRIPTION
ROO&  RD14BBZCE21J RES. CARBON 320 5% 1/6W
ROD9  RD14BBZCS21J CAREDN 820 5% 1/6W
RO10  RD14BB2C102J CAREON 1K 94 1/6U
RO11  RD14BEZCLOZJ CAREON 1K S% 1/6U
ROL12 RS14GB3A223J 5. METAL FILM 22K 5% 1
R0O13  RS146B3A2234 . METAL FILM 22K 5% 1W
RO14  RD14BBZ2C134J 5. CAREON 130K 5% 1/6U
RO15  RD14BEZC134J RES. CAREON 130K 5% 1/64
RO16  RD14BRYZ2H123J 5. CARBON 12K S% 1724
RO17  RD14EB2C10Z2J CARBON 1K 5% 1/6U
RO1S8  RD14BR2C10ZJ CAREBON 1K 5% 1/6U
RO19  RD14BB2C220J CARBEON 2z 5% 1/6U
RO20  RD14BB2C220J CAREON 22 S% 1/6W
ROZ1 RD14BB2CS61J CAREON 560 S% 1/6U
R0O22  RD14BB2CS61J 5. CARBON S60 5% 1/6U
RO23  RD14BB2C4314 5. CAREON 430 S%  1/6W
RO24  RD14BRzC472J RES. CAREON 4. 7K 5% 1/6U
RO25  RD14BE2C4TZ2J RES. CAREON 4.7TK 5% 1/6U
RO26  RD14BR2C271J RES. CAREON 270 5% 1/6W
RO27  RD14BB2CS1ZJ RES. CAREON 5.1K 5% 1/6UW
A TRIG SWITCH UNIT
X77-1280-00
REF.NO FARTZ NO NAME & DESCRIFTION
J25=5039=22 PCE CUNMOUNTED)
Loz=0110=05 BEAD CORE
CO0l  C91-0502-05 CAP. METAL FILM 0.01 20% 630V
COOZ  CC4SCHIHG6A0J CAFP. CERAMIC 6aF 5% S0V
CO03  CC45CHIH680J CAP. CERAMIC &8P 5% SOV
CO04  CEO4WIELIOOM CAF. ELECTRO 10 20% 25V
CO0S  CEO4WIELOOM CAFP. ELECTRO 10 20% 25V
CO06 CK45FF1H103Z CAF. CERAMIC 0.01 SOV
Coo7 CC45CHIHOTOD CAFP. CERAMIC s 0.5F 50V
8 CC45CHIHOTOD CAF. CERAMIC P 0.5F S0V
009 CO0=-0298=05 CAP. CERAMIC 0.1 2oy 1V
Co10 NO USE
C011  CK4SFF1H1O3Z CAF. CERAMIC 0.01 50V
co1z2 NO UsE
CO13  CK4SFF1H103Z CAF., CERAMIC .01 S0V
COl4 COO=0298=-05 CAP. CERAMIC 0.1 20% 12V
cols (EU4w1F’3um CAF. ELECTRO 33 2074 16V
COlé NO USE
CO17Y  CEO4BWIHO1OM CAP. ELECTRO 1 20% S0V
COL3  CO0=0295=-05 CAF. CERAMIC 0.1 207 12V
C0O19  CEQ4WIHO10M CAF. ELECTRO 1 20% S0V
Coz0  CK4SEIH10ZK CAP. CERAMIC 1000F 10% S0V
CEO4WIC330M CAF. ELECTRO 33 207 16V
CEO4W1C330M CAF. ELECTRO 33 20% 16V
CEO4W1C330M CAF. ELECTRO 33 20% 16V
CEO4WIC330M CAF. ELECTROD 33 20% 16V
NO USE
CK4SFF1H103Z CAFP. CERAMIC 0.01 500
CK4SFF1H1037Z CAP. CERAMIC 0.01 S50V
CK4SFF1H103Z CAF. CERAMIC 0.01 500
CK4SFF1H103Z CAF. CERAMIC 0.01 S0V
CK4SFF1H103Z CAF., CERAMIC 0.01 S0V
CK4SFF1H1037Z CAFP. CERAMIC 0.01 50V
CK4SFF1H103Z CAP. CERAMIC 0,01 S0V
CK4SFF1H103Z CAF, CERAMIC 3 S0V
CK4SFF1H1037Z CAP, CERAMIC ) 50V
CK4SFF1H103Z CAFP. CERAMIC S50
CK4SFF1H103Z CAF. CERAMIC SOV
CK4SFF1H103Z CAF. CERAMIC S0V
CK4S5FF1H103Z CAF. CERAMIC 50V
CK4SFF1H103Z CAF. CERAMIC 0.01 S0V
NO USE
CK4SFFIH103Z CAF. CERAMIC 0.01 S50V
CK4SFF1H103Z CAFP. CERAMIC 0.01 S50V
NO USE
CK4SFFIH103Z CAF. CERAMIC 0.01 50y
CK4SFF1H103Z CAF. CERAMIC 0.01 50V
CEO4WIH3R3M CAP, ELECTRO 3.3 Z20% 50V
DOO1 DIODE
DOOZ DIODE
DOO3 DIODE
D004 DIODE ZENER 15V
DOOS DIODE
DOOE DIBDE
DOOT DIODE
DOOS DIODE
DOHOY DICDE
LOO01 L40=1011-03 FERRI INDUCTOR 100MH
LOOZ  L40-1011-03 FERRI INDUCTOR 100MH
POZ4  E4D=-0273=-05 PIN CONNECTOR 2 F
FO46  E4D=0273-05 FPIN CONNECTOR 2 F
FO&T E40=0473-05 PIN CONNECTOR 4 P

REF .NO
F0SY9

Q001
Q002
Q003
QROO4
ROOS5
QO06
QOOT
QOOSG
Q009
Q01O
Q011
Q012
Q013
Q014
Q0LS
Q016
Q017
Q016
Q019
QUZO
Q021
QOZ2
Q023
Q024
Q025

ROO1
ROOZ
ROO3Z
ROO4
ROOS
ROOG
ROOT
ROOS
ROOQ
ROLO
RO11
RO1Z
RO13
RO14
RO1S
RO16
RO17
RO1&
RO19
RO20)
ROZ1
ROZ2
R0O23
ROZ24
RO25
ROZ26
RO27
RO23
R029
RO3C

RO3 1
RO32

RO33
RO34
R0O35
R0O36
RO37
RO33
R0O39
RO4O
R0O41
RO42
R043
RO44
RO45
RO4E
RO47
RO4S
RD49
RO50
ROS1
ROS2
RO53
RO54
ROSS
ROS6
RO57
ROSS
ROS9
RO&O
RO61
ROG2
RO&3
RO&4
ROGS
RO6G
RO6T

FARTS NO
E40=-0973=05

25J43¢CQ)
Z2EK1Z7CR)
[)Nl‘?('l 1
28C3354(T %)
25C3354(T,5)

23A1161

1309(Q+R)
311¢CRD
1309¢Q,R>
SK30AC0)
25A1309¢R,RY

RD14BEZ2C510J
RD14BEBZC101J
RD14BEZCI0L Y
RD14BB2CS10J
RD14EEZC103J
RD14BEZC4TS
RD14BE2C473d
RD14BEZC103d
RN14BKZC4TO2ZF
RN148K2(140LF

RD14BE2C220
RD14BB2C220J
RD14BB2CS62J
RD14BB2CS62J
RD14EBZC4TOJ
RN14BK2ZC2200F
RN14BK2CZ200F
RD14BB2C4T0J
RN14BK2C1501F
RN14BK2C1001F
RN14BK2C2700F
RN14BK2C2700F
RD14BB2C220J
RD14BE2C220J
RD14BB2C151J
RD14BB2CH81J
RD14BB2C432J
RD14BB2CS12J
RD14BB2C4T2J
RD14BE2C4TZY
RD14BB2CS22J
RD14BBZC161J
RD14BB2C131J
RD14BEZC131d
RD14BB2C220J
RD14BB2C220J
RD14BB2C103J
RD14BE2C4T3Y
RD14BB2C220J
RD14BB2C220J
RD14BB2CS61J
RD14BE2C5614
RD14BB2C220J
RD14BB2C470J
RD14BB2C133J
RD14BB2C622J
RD14BB2C202J
RD14BB2C202J
RD14BB2C123J
RD14BB2C123J
RD14BB2C103J
RD14BE2C4TZ
RD14BB2C103J
RD14BB2C6S53d
RD14BB2C914J
RD14BEB2CS124

NAME & DESCRIFTION

FIN

FET.
FET,
FET,
TR.
TR.
TR.

TR. 5
TR. &
TR. 5

CONNECTOR
F=CHANNEL

9F

DUAL 5T, N=CHANNEL

51, NPN
51+ NPN
51, PNF

31, PNP
N-CHANNEL
51, PNP

5. CAREON

RES.
RES.

CAREON

5. CAREON
5. CAREON
S. CAREON

CARBON

. CAREON
3. CAREON
. METAL
S, METAL FILM
5. METAL
". METAL FILM
. CARBON
'. CAREON
. CAREON
’, CAREON
+. CAREON
5. CAREON
5. CAREON
3. METAL FILM
5. METAL FILM 3
5. CARBON
5. CAREON
5. CAREON
5. CAREON
r. CAREON
5. METAL FILM
5. METAL FILM
. CARBON
. METAL FILM
. METAL FILM
5. METAL FILM
5. METAL FILM
. CARBON
. CAREDON
. CAREON
- CAREON
. CAREON
. CAREON
. CAREON

FILM
FILM

CAREON

- CARBON
5. CAREON
5. CAREON
S. CARBON
. CAREON
'. CARBON
. CAREON
. CARBON
. CARBON
“. CAREON
. CARBON
. CAREON
. CARBON
. CARBON
5. CARBON
3. CAREON
. CARBON

CAREON

S. CAREON
' CAREDN
. CARBON

CARBON

. CARBON

CAREON

. CARBON
. CAREON

100
910K
Q10K
)K

LA

AR R
o
XX

fofe)

N

el W NWEOS U | AR
u
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1/76W
1/76W
176U
176U
1/6W

176U
1764
1/76W
1/6W
1764
1/6W
1/6W
1764
1/76W
176U
176U
1/6W
1/76W
1/6U
1760
1/6W
1764
176U
1/76W
176U
176U
176U
1/6W
1/6W
1/6W
1764
1/76W
1/6W
176\
1/6U
1764
176U
1/6W
1/6W
1/6W
1/6W
1/6W
176U
1/6W
1/6W
176U
1/6W
176W
1/6W
1/6W
1764
1764
1/6W
1/76W
176U
1/6W
176U
176U
176U
176U
176U
1/6W
1764
1/6W
1764
1/6W
1764

13
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PARTS LIST

REF.NO  FARTS NO NAME & DESCRIPTION
ROA68  RD14BB2C163J RES. CARBON 16K 5% 1/6W
RO69  RD14BB2C163J RES. CAREBON 16K 5% 1/6U
RO70  RD14BB2C912J RES. CAREDN 9.1K 5% 1/6W
ROT1  RD14BE2C163J RES. CARBON 16K S% 1/6V
RO72  RD14BB2C4T3J RES. CARBON 47K SX 1/6W
RO73  RD14EEB2C912J RES. CARBON 9.1K 5% 1/6W
ROT4  RD14BRZC4T3J RES. CAREON 47K S% 1/6W
ROTS  RDl4BER2CZ221J RES. CAREON 220 5% 1/6W
ROT&  RD14BEBR2C333 RES. CARBON 33K 5% 1/6W
ROTYT  RD14BE: ; RES. CAREON 33K 5% 1/6W
ROTS  RDL4BB2C4T3J RES. CARBON 47K S%  1/6W
5001 533=2504=-05 LEVER SWITCH
2002 S32=4008-05 LEVER SWITCH
TCOOL  COS5=0412-05 CAP. TRIMMER 20P
VRDO1  RO1=5502~05 .R. 100K B
VROOZ R12=3522-05 5. SEMI FIXED 10K B
VROOZ R12=1519-05 SEMI FIXED 1K B
VROO4  R12=1520-05 RES. SEMI FIXED 2K E
B TRIG SWITCH UNIT
X77-1290-00
REF.NO FARTS NO NAME & DESCRIFTION
J25=5023=14
JE1=-0506=05 BOARD SUFPORT
L92=0110=05 EEAD CORE
CO0l  CED4W1C100M CAF. ELECTRO 10 20% 16V
COoz  C91=-0502-05 CAF. METAL FILM 0.01 20% 630V
CO03  CC4SCHIHGS0U CAP. CERAMIC 68 5% 50V
CO04  CCASCHIHO6SOY CAP. CERAMIC 6B8P 5% SOV
CO0S  CK4SFFIH103Z CAF. CERAMIC 0.01 S0V
CO0&6  CK4SFF1H103Z CAFP. CERAMIC 0.01 50V
CO07  CC4SFCHIHOTOD CAP. CERAMIC P 0.5P 50V
X CC45FCHIHOTOD CAF. CERAMIC TR 0.5F S0V
COn9 NO USE
CO10  COU=0295=05 CAP. CERAMIC 0.1 20% 12V
C011 CK4SFF1H103Z CAP. CERAMIC 0.01 S0V
C01z  CK4SFF1H103Z CAF. CERAMIC 0.01 500
C013 CK4SFFLIH103Z CAP. CERAMIC 0.01 S0V
C0Ol4  CK4SFFIH103Z CAF. CERAMIC 0.01 50V
co15 CK45SFF1H103Z CAF. CERAMIC 0.01 S0V
COl6  CKASFFIH103Z CAF. CERAMIC 0.01 50V
CO17 C0=0295=05 CAP. CERAMIC 0.1 z20% 12V
CO13  CEO4WIC330M CAF. ELECTRO 33 20% 16V
CO19 CEDO4WLCE30M CAP. ELECTRO 33 20% 16V
() CED4WLC330M CAF. ELECTRO 33 20% 16V
CEQ4WIC330M CAP. ELECTRO 33 20% 16V
CE04W1C330M CAF. ELECTRD 33 20% 16V
CEQ4WIC330M CAP. ELECTRO 33 20% 16V
CK4S5FF1H103Z CAF. CERAMIC .01 50V
CK4S5FF1IH103Z CAP. CERAMIC 0.01 S0V
CK4SFF1H103Z CAF. CERAMIC 0.01 S0V
CK4SFF1H103Z CAP. CERAMIC 0.01 S0V
CK4SFFIH103Z CAF. CERAMIC 0.01 50V
CK4SFFIH103Z CAP. CERAMIC (.01 50V
CK4SFF1H103Z CAFP. CERAMIC 0.01 S50V
CK4SFFIH103Z CAP. CERAMIC .01 50V
CK4SFF1H1037Z CAF. CERAMIC 0.01 SOV
CK4SFFIH103Z CAP. CERAMIC 0.01 S50V
CK45FF1H103Z CAF, CERAMIC 0.01 SOV
CK4SFFLH103Z CAF. CERAMIC .01 S0V
CK4S5E1H102K CAP. CERAMIC 1000F 107 SOV
CK4SE1H10ZK CAF. CERAMIC 1000F 107 SOV
DOOL MTZa.2JE DIODE, ZENER 6.1V
DOOZ S DIODE
DO03 DIODE
LOG1 L40=-2201=03 FERRT INDUCTOR 2ZUH
LOOZ (=2201-03 FERRI INDUCTOR 22UH
FO43 PIN CONNECTOR 2P
PO44 FIN CONNECTOR 2 F
F0O45 FIN CONNECTOR 4 P
POS1 E40=-0573=05 FIN CONNECTOR 5 F
POSE  E40=-0273-05 PIN CONNECTOR 2 P
Q001 25C3354(T,5) TR. 51, NPN
QDOZ D FET, DUAL 51, N-CHANNEL
QD03 TR. SI, NPN
Q004 TR. 51, NFN
QUOS TR. 51, PNP
QOO6E TR. 51, PNF
Q007 TR. 51, PNP
Q003 TR. SI, NPN
Q009 TR. 51, NPN
Q010 TR. 51, NFN
Q011 TR. =I, NPN

REF.NO  FARTS NO NAME R DESCRIPTION
Q012 ZEC3I354(T,%) TR. I, NPN
Q013  23C3354(T.5) TR. SI. NPN
Q014 25C3354(T,5) TR. SI, NPN
QD15 ZSCZETICHD TR. SIs NPN
ROOL  RD14BEZCI01J 5. CAREON 100 5% 1/6U
ROOZ  RDI4EBZCIOLJ CAREDON 100 5% 1/6W
ROO3  RD14BB2CS10J CARBON 51 S% 0 1/6W
RO0O4  RD14BEZCZZZJ CAREON 2.2K 5% 1/6W
ROOS  RD14E ) CAREON 47 5% 1/6U
ROOG  RD14BE CAREON s20 S% 1/6W
ROO7  RD14BBZ 5. CAREON 10K 5% 1/6W
ROOS 5. CARBON 47K 5% 1/6W
ROO% - : 5. CAREQON 47K 5% 1/6W
RO10  RD14BEB2CSZL CAREON &.2K 5% 1/6W
RO11  RD14BEZC103J CAREON 10K 5% 1/6U
RO1Z  RD14BEZC431J CAREON 430 5% 1/6W
RO13  RDL4BRB2CZ2Z20J R CAREON 22 5% 1/6W
RO14  RD14BEZ2C101J R CAREON 100 5% 1/6U
ROLS  RD14BBZC914J R CARBON P10K  S% 1/6W
RO16  RN14EKZC3001F R METAL FILM 3K %2 176U
RO17?  RNL14BKZC3001F R METAL FILM 3K 1% 176U
RO18  RD14BEE 0Jd R CAREDON 22 5S4 1/6W
ROL9  RDL4BRZCZZ0J R CAREON 22 5% 1/6W
ROZO  RD14BEZCS6ZJ R CAREON S.6K 5% 1/6W
RO21  RD14BRZCS6ZJ R CAREON 5.6K 5% 1/6W
ROZZ C4T0 R CAREDON 47 S5k 176U
RO23 ’ R METAL FILM 220 1%Z  1/6U
ROZ4  RN14BK2C2200 R METAL FILM 220 1% 1/6W
ROZ5  RD14BEZ2C4TOJ RES. CARBON 47 Sk 1/6W
ROZ6 RN14BKZCISOLF RES. METAL FILM 1.5K 1% 1/6W
ROZT  RN14BK2C1501F R METAL FILM 1.5K 1% 1/6W
ROZ&  RN14BKZCZTO0OF R METAL FILM 270 1% 1/6W
ROZ9  RN14BK2C2700F R METAL FILM 270 1% 1764
RO3G  RDL4BEZ2CIS1J N CAREON 150 5% 1/6U
R0O31  RDI4BE2CZ20J R CAREON 22 5% 1/6W
RO32  RDL4BEZCZZ20J CAREON 22 5% 1/64
RO33  RD14BB2CAHA1J 630 5% 1/6W
R0O34  RD14BEZC432J 4.3K 5% 1/6W
RO35  RD14BR2CS12J 5.1K 5% 1/6W
RO36  RDI4BBZCATZI 47K S%  1/6W
RO37  RD14BR2C472J 47K 5% 1/6W
RO38  RD14BEB2CSZ2J 3.2K 5% 1/6W
RO39  RD14BBZC161J 160 S% 1/6W
RO40  RD14EB2C131J 130 5% 1/6U
RO41  RD14BB2C1314 130 5% 1/6U
RO4Zz  RDI4BB2CZZ0J 22 5% L/6W
RO43  RDL4BBZCZ20J 22 5% 176
RO44  RD14EBBZC4T3 47K 5% 1/6W
RO45 C4T3d 47K S% 1/6W
RO46 ( 3 pEod 5% 1/6W
RO4T 0d 3. 22 5% L1/6W
RO48  RDL4BEZCS61J S 560 Sz 1/6W
RO49  RD14BB2CS61J 5. 560 S% 1/6W
ROS0  RDI4BEZCZ204 S, 22 S%  1/764
ROS1 RD14BBZC470J . 47 5%  1/6W
ROS2  RD14EBEZC333J S, 33K 5% 1/6W
ROS3  RD14BB2C333J RES. CAREON 33K 5% 1/6W
5001 337=-2005-05 LEVER SWITCH
3002 S37=2005-05 LEVER SWITCH
TCOO1  CO0S=0412-05 CAF. TRIMMER 20P
VROO1L RO1=5503=05 V.R. 100KE
VROOZ R12=3522-05 RES. SEMI FIXED 10K E
VR0OO3  R12~-1520-05 RES. SEMI FIXED 2K B
POWER BLANKING UNIT
X68-1400-00
NAME & DESCRIPTIDON
62=059 LEAD WIRE WITH CONNECTOR
6S=00 WIRE A
0414=05 HEAT SINK
HEAT SINK
PROTECTION COVER
HOLDER (NEON TUBED
INSULATOR
INSULATOR
ERACKET FOR VR
“PACER
CREW
SCREW
TUBE (PLASTIC)
: TUBE (FLASTIC)
CK4SFF1H1032Z CAF. CERAMIC 0.01 S0V
CK4EFF1H103Z CAP. CERAMIC 0.01 SOV
CEQ4WLALOIM CAP. ELECTRO 100 20z 10V
CEO4WL J330M CAF. ELECTROD 33 20% 63V
CED4UZ CAF. ELECTRD 3.3 160V
CEO4WZ CAF. ELECTRO 3.3 1600
CEQ4WLCIZ0M CAF. ELECTROD 33 20% 16V




REF ND PART

co1l
[aked
co13
CO14
co15

C034
£O35
CO36

1n4n
C041
Co4z
CO43
CO44
C045

DO04G
DOOS

DOOS
DOOY
DO10
DO11
[elabee
D013
D014
DO1S
DO16
DO17
DO1S
DO19
DOZO
Dozl

1C001
1CO02
1C003

LOOL
LOOZ
LOO3
LOO4G
LOOS
LOO6
LOOT
LOO&

NLOO1
NLOOZ
NLOO3
NLOO4

FOzZ2
F
FOZ4
POZ5
FOZ6

ul-nJ4Q—nJ
CEO4WIEL1OLM
CED4WLELOLNM
CED4WIAZELM
CEO4WIV100M
CK4SFF1H103Z
CEQ4WIV4TONM
CK4SFF1H103Z
CK4SFFIH103Z
CC4SCHIH1GLY
CC45CHIHLOLY
CL455LIHGELY
CCATELIHOEL

C90-02
CCas(

Q8=05

ZHORSC

CK4SEZHATZK
C91=-0549-05
CC4SCHZHOZ0C
CK4SBEH4 72K
CK4SFF1H103Z
CEQ4WZC3R3

C 221
lK4JFF1H1“JZ
CEO4W1ELIOLIM
FK4JFF1H1U‘Z
£91-0530~05

CQI-OSQJ-OS
CK4SEZFLOZF
CQIZMIHIS4K
CK4SFF1H103Z
CK4SFFIH103Z
CEO4WIESTOM
CK4SFF1H103Z
CEO4WIE4TOM
CK4SFF1H103Z
CED4WIE4TOM
CQRY3ZMIH4TZK
CEQO4WIE4TOM
CK4SFF1IH103Z
-“)l—( 158 ] Z
C1=-0550=-05
CK4SE3D1OZF
CK4SRZHZZZK

CK4SFF1H103Z
CK4SFF1IH103Z
CEQ4WICATOM

SS132
MTZl M
MTZl’M

UZ-J UB
Uz=-6.28L

NJM4S55D
NJM4558D
LM340LAZS5.0

L40~1011-04
L40=1011-04
L40-1011-04
L40=1011~-04
L40=1011~04
L40=1011-03
L40=1011-04
L40=-1011-04

NE=-ZE
NE-ZB
NE-ZE
NE=Z8

E40=0773-05
E40=0473=-05

E40 :
F40=-0573=05

PARTS LIST

NAME & DESCRIFPTION

CAF. TANMTALUM
CAF. ELECTRO
CAP. ELECTRO
CAF. ELECTRO
CAP. ELECTRO
CAP. CERAMIC
CAF. ELECTRD
CAF. CERAMIC
CAP. CERAMIC

CAF. CERAMIC
CAF. CERAMIC
CAF. CERAMIC
CAP. CERAMIC

CAF. CERAMIC
CAF. CERAMIC
CAF. CERAMIC
CAF. TANTALUM
CAF. CERAMIC
CAP. CERAMIC
CAF. CERAMIC
CAF. ELECTRO
CAF. CERAMIC
CAP. ELECTRD
CAF, CERAMIC
CAF. ELECTROD
CAF, CERAMIC
CAF. CERAMIC
CAF. CERAMIC
CAR. CERAMIC
CAF. CERAMIC
CAF. CERAMIC
CAF. MYLAR
CAF. CERAMIC
CAFP. CERAMIC
CAP. ELECTRO
CAF. CERAMIC
CAF. ELECTRO
CAF. CERAMIC
CAF. ELECTRO
CAP. MYLAR
CAF. ELECTRO
CAP. CERAMIC
CAP. CERAMIC
CAP. CERAMIC
CAF. CERAMIC
CAFP. CERAMIC

CAP. CERAMIC
CAF. CERAMIC
CAFP. ELECTRO

DICDE
DIODE, ZENER
DIODE, ZENER
DIODE, ZENER
DIODE

DIODE
DIODE ZENER
DIDDE
DIBDE
DIODE
DIBDE
DIODE
DIDDE
DIODE
DIODE
DIODE ;s ZENER
DI0DE,ZENER
DIONDE
DIODE

1C
ic
1C,RUGULATOR

FERRI INDUCTOR
FERRI INDUCTOR
FERRI INDUCTOR
FERRI INDUCTDR
FERRI INDUCTOR
FERRI INDUCTOR
FERRI INDUCTOR
FERRI INDUCTOR

NEON LAMP
NEDON LAMP
NEON LAMF
NEON LAMP

FIN CONNECTOR
PIN CONNECTOR

FIN CONNECTOR
FINM CONNECTOR

1 0%

0.1 20%

12y

0.5F 0.25F 500V

4T0O0F 10%
1 20%

3P 0.25F

4TO0F 10%
0.01

3.3

4TO0F 10%
220 20%
0,01

100 20%
0.01
0.01
3.01
0.01
0.01 0
1000F
0.15 10%
.01

0.01

47 20%
0.01
47 20%
0.01

47 20%
4700P 10%
47 20%
0.01

0.01 0.
0.01 0.
1000P
220010 10%

0.01
0.01
47 20%

3.0V
6.2V

100UH
100UH
100UH
100UH
100UH
10O0MH
100UH
100UH

[
=]

F

B~

L ra
-

500V
35V
S00V
500V
50V
160V
5000
10V
50V
25V
S0V
3KV
3KV
3KV
3KV
3.1K
50V
SOV
50V
25V
50V
25V
SOV
25V
S0V
25V
SOV
25F 3KV
75F 3KV

2K
SO0V
S0V

500
16V

PO
033
FO34

FO63

PLOOL
PLOOZ
PLOO3
PLOO4

Q01
[ala]8)ed
Q003
Q004
Q005
Q006
Q007
QOO
Q009
Q010
Q011
Q012
Q013
Q014
Q015
Q016
Q017
QO1&
Q019
QOZ0
Q021
QOzZ2
Q023
QOZ4
QOZS
Q026
QOZ7
Q28

ROO1
ROOZ
ROO3
ROO4
ROOS
ROOG
ROOT
ROGS
ROOY
RO10
ROY1
RO1Z
RO13
RO14
RO15
RO16
RO17
RO1&
RO19
ROZ0O
ROZ1
RO22
RO23
RO24
ROZ25
R026
RO27

RDZﬂ
R0O29
RO30
RO31
RO32
RO33
RO34
RO35

FARTS NO
E40-08T73
E40O~047
Fqn-u;

E40-0273=05
E40=0673-05

B30-0927-15
B30=-0927-15
B30-0927~15
B30=-0927-15

25C2591CQ-RD
1J0J(L)

RD14BE
RD14EB2 ;
RD14EE LJ(»LJ
RD14BEZC101J
RD14BEZCLIOZJ
RN14BK2C1303F
RN14BKZCS6O01F
RD14ERZCE6G1J
RD14BEZCS5624
RN14BKZCS101F
RN14BK2CS101F
RN14BKZC1000F
RD14EEZCS6G2J
RD14BBZC561J
RN14EBK2C1201F

2C512J
2d

RN14EKZCS101F
RD14BEZELID0J
RN14BK2C1302F

RDléEE LdJZJ
RD14BB2CZ23J
RD14BB2ZC103J
RD14BR2CS512d
RD14BB2CS512J
RD14BB2C272J
R014BEZ(6&1J
RN14BK2C2201F
RN14BK2CO101F
RD14BRB2C510J
RD14BB2C510J
RD14BR2C101J
RD14BE2C101J
RD14BB2C332J
RD14BB2C102J
RD14BB2C102J
RD14BB2ETS1J
RD14BB2C2424
ND USE
RD14BE2C361J
RD14BB2C221J
RD14BB2CZ2T2J
RD14BB2C622J
RD14BB2C102J
RD14BB2CTS3J
RD14BR2C124J
RD14BBZCS62J

NAME & DESCRIFTION

FIN CONNECTOR
PIN CONNECTOR
FIN CONNECTOR
FIN CONMECTOR

FIN CONNECTOR
FIN CONNECTDR
FIN CONNECTOR

FIN CONNECTOR
LANF

NFN
NFN
FNF
NFN
FNF
NFN
NFN
NEN
NFN
R
NFN
NFN
FNF
MNP
NPN
MPN
NPN
NPN
FNF
NEN
FNF
NFN
NFN
NPN
NFN
R. FF
FET» N=CHANNEL
TR. SI, NPN

TR. S

5. CAREON

. CAREBON

. CAREON
CARECN
5. CAREON
S, METAL FILM
5. METAL FILM

S. CARBON

5. CARBON
RES. METAL FILM
RES. METAL FILM
RES. METAL FILM
5. CAREDN
5. CAREON

. METAL FILM

CAREON
5. CAREDON
5. METAL FILM
3. METAL FILM
CAREON
. METAL FILM
5. METAL FILM &
. CAREON
CAREION
CAREDON
CAREON
CAREON
RES. CAREON
RES. CARBON
RES. CAREON

RES. METAL FILM

RES. METAL FILM
RES. CARBON
RES. CAREON
RES. CARBON
RES. CAREON
RES. CARBON
RES. CAREON
RES. CAREON
RES. CAREDN
RES. CARBON

RES. CAREON
RES. CARBON
RES. CAREON
RES. CAREON
RES. CARBON
RES. CAREON
RES. CARBON
RES. CAREON

METAL FILM ER

P
P
=
<]

=~

IR ]

3
2
F

6 F

1/64
1/76W
1/6W
176U
1/76W
176U
176U
1/6W
176U
1/6W
176U
1/76W
1/6U
176U
176U
1/6W
1/6W
1/6W
1/6U
1/6W
1/44
1764
1/6W
1764
1/6W
1/6U
1/76W
176U
1764
1764
1/76W
1/6W
1/76W
1/76W
176U
1/6W
1/76M
1/6W
1/6W
176\
1744
1/6W

1764
1/76W
176U
1/6W
1764
1/6W
176U
176U



PARTS LIST

SWITCHING POWER SUPPLY

W02-0413-05

REF.NO PARTS NO NAME & DESCRIFTION
ROS2  RD14BBZC132J RES. CARBON 1.3K 5% 1/6W
ROS3  RD14BE2C47T0OJ RES. CAREON 47 S%  1/6U
RO54  RD14BB2C244J RES. CARBON 240K 5% 1/6U
ROSS  RD14BB2C221J RES. CAREON 220 5% 1/6U
ROS6  RD14BB2CS62J RES. CARBON 5.6K S%  1/6W
ROS7  RD14BE2C124J RES. CAREON 120K S% 1/6W
ROS8  RD14BE2C124J RES. CARBON 120K 9% 1/6W
ROS9  RD14BE2C4T0J RES. CAREON 47 5% 1/6W
RO&O RD14BERZC332 RES. CARBON 3.3K 5% 1/6W
RO61  RD14BEZCS61J RES. CAREBON 560 5% 1/6W
RO6Z2 RD14BRZCAHEEY RES. CARBON 6EK Sk 1/6U
RO63  RD14BBZCOHES RES. CARBON 68K 5% 176U
RD64  RD14BBZC10Z. RES. CAREBON 1K 5% 1/6W
ROGS  RDL4EEZC1I0ZJ RES. CAREBON 1K 5% 1/6W
ROG6  RD14BE2C103J RES. CAREON 10K 5% 1/6U
RO6T  RDI4BEZC102J RES. CAREON 1K 54 1/6W
ROGE RN14BEK2CH202F RES. METAL FILM 62K 1% 1/6W
RO6G9  RD14BEZC103J RES. CAREON 10K 9% 1/6W
ROTO RD14BEZC103J 3 10K 5% 1/6U
ROT1  RDI4BEZCL0Z2J 1K 5% 1/6W
ROTZ NO USE
RO73  RD14BEZC630J %. CARBON ] 5% 1/6W
ROT4  R9Z=0793-05 %. FIXED 5 5% 1724
ROTS  R92-1119-05 5. METAL GLAZE FILM
ROTE ROZ=0775=-05 5. FIXED 7.5M 5% 19
ROT7  ROZ=1052-05 5. FIXED 4.3M 5% 14
RO7?E R92=07955=05 5. FIXED 3M 5% 1/2U
ROT9  R9Z=0756~05 FIXED 4TM S%Z 1/2U
ROB0 RD14RBZCS6E S, CAREON S5.6K 5% 1/6W
RO&1 RD14BEZC302J RES. CAREDN 3K S% 176U
ROGZ  RDL4BEZC302J RES. CAREON 3K 5% 1/6W
ROB3  RD14EEZCLO RES. CAREON 1K 5% 1/64
RO&4 RD14RE RES. CAREON 220 5% 1/6W
RO&S NO U
RO&6G  RDL4EEZCLI04J RES. CAREON 100K 5% 1/6W
RO&7  ROD14EBZCL04J RES. CAREON 100K 9% 1/6W
RO&3  RD14BEZCL03J RES. CAREON 10K S% 1/6W
RO91  RD14EEZC101.J RES. CAREDON 100 5% 1/6W
TCOO1  COS=0405-05 CAF. TRIMMER 20F
TCONZ  CO5=0439=-05 CAF. TRIMMER 4OF
TCOO3  CO9=0435=05 CAF. TRIMMER 2P
VRDO1 5. SEMI FIXED 4.7K B
VRODZ RES. SEMI FIXED 10K B
VROO3 RES. SEMI FIXED 47K B
VROO4 V.R M E
VROOS V.R 10K B
VROO6G V.R K B
FILTER UNIT
X70-1020-00
REF.NO PARTS NO NAME & DESCRIPTION
E16-0351=05 INLET 3P
EZ3=0503=05 TERMINAL
J25=5035=-22 PCB (UNMOUNTED)
CONl  C91=0551-05 CAP. POLYESTER 0.22 10% 630V
Co0z  C91=0575-05 CAP. CERAMIC 1000P 630V
COo03  C91=0575=05 CAF. CERAMIC 1000F 6300
CO04  CED4WIHOLOM CAP. ELECTRO 1 20% S50V
DOOL 155132 DIODE
ICO01  ON3101 FHOTO COUPLER
LO01 L33=0806=05 CHOKE COIL
PO24  E40-0273-05 FIN CONNECTOR 2
ROO1  RD14BYZHZ24J RES. CARBON 220K 5% 1/24
RO02  RCOSGFZHZ25J RES. SOLID 2.2m 5% 1/20
ASTIG UNIT
X81-1430-00
REF.NO PARTS NO NAME & DESCRIPTION
J25-5038=-22 PCB (UNMOUNTED>
J063  E31=2467=15 LEAD WIRE WITH CONNECTOR
VRDDS  R12=3526=05 RES. SEMI FIXED 10K B
VROD9  R12=5519=05 RES. SEMI FIXED 150K &

REF. NO PARTS NO

DBA20G
DFAO1
DTA-10ER
DS442X
GFD10E
GFD10E
GFD10G
HZ3.6CP
GZA6.2Z

2SC536KNP(F)
STK7308
STK732

L19-0415-08
L19-0414-08
L33-0808-08
L33-0810-08
L33-0809-08
L40-4791-14
L40-4791-14
L40-4791-14

C91-0599-08
C91-0597-08
C91-0597-08
C91-0597-08
C91-0597-08
C90-0925-08
C90-0926-08
C90-0927-08
C90-0928-08
CK45B1H103K
C91-0598-08
C90-0928-08
C90-0930-08
C90-0929-08
C90-0931-08
C90-0932-08
C90-0933-08
C90-0934-08
C90-0931-08
C90-0935-08
C90-0936-08
C90-0933-08
C91-0600-08
C91-0598-08
C91-0598-08
C90-0937-08

R92-1111-08
R92-1112-08
RD14BB2E910J
R92-1113-08
RD14BB2E562J
RD14BB2E103J
R92-1114-08
RD14BB2E102J
RD14BB2E100J
RN14BK2E2201F

R12-3532-08

E40-7011-08
E40-7012-08
F20-0643-08
F20-0644-08

NAME & DESCRIPTION

Diode

Diode

Triac

Diode

Diode

Diode

Diode

Diode Zener
Diode Zener

Transistor
IC
IC

Line filter

Pulse Transformer

Coil

Ferri-inductor
Ferri-inductor
Ferri-inductor

Polyester cap
Ceramic cap
Ceramic cap
Ceramic cap
Ceramic cap
Electrolytic cap
Electrolytic cap
Electrolytic cap
Electrolytic cap
Ceramic cap
Ceramic cap
Electrolytic cap
Electrolytic cap
Electrolytic cap
Electrolytic cap
Electrolytic cap
Electrolytic cap
Electrolytic cap
Electrolytic cap
Electrolytic cap
Electrolytic cap
Electrolytic cap
Ceramic cap
Ceramic cap
Ceramic cap
Electrolytic cap

Widing res
Widing res
Carbon res
Metal oxide res
Carbon res
Carbon res
Metal oxide res
Carbon res
Carbon res
Metal film

Semi-fixed res

Pin connector
Pin connector
Insulating sheet
Insulating sheet

20pH
2.3pH
20pH
4.7pH
4.7pH
4.7pH

0.22uF
2200pF
2200pF
2200pF
2200pF
100pF
4.7uF
10uF
47uF
0.01pF
0.001,F
470uF
1000xF
470pF
220pF
100xF
22uF
220pF
220uF
22uF
10pF
22uF
0.01pF
0.001uF
0.001uF
22pF

100

910

220kQ
5.6k
10kQ
330

1kQ +5%
102 +5%
2.2k +1%

10kQ

3P

7P
(STK7308)
(STK732)

+5%

+5%
+5%

400V
250V
250V
250V
250V
400V
50V
50V
25V
50V
1kV
168V
10V
16V
35V
63V
160V
16V
35V
50V
100V
160V
630V
1kV
1kV
16V

3w
1/4W

1/4W
1/4W

1/4W
1/4W
1/4W



The voltages are measured on each schematic diagram as

follows;

TEST EQUIPMENT
Digital multimeter
Oscilloscope

Sine wave generator

VOLTAGES

: DL-720 (TRIO)
: 475A (TEKTRONIX)
: 5G-502 (TEKTRONIX)

CONTROL SETTINGS
A INTENSITY Midrange
FOCUS Midrange
AC-GND-DC GND for voltage measurement
DC for-waveform measurement
4§ POSITION Midrange
CH1, CH2 OFF
x5 GAIN
CH1, CH2 CAL
VARIABLE
CH1, CH2 0.2V
VOLTS/DIV
CH2 INV OFF
V. MODE Unless otherwise specified CH1
20 MHz BW OFF
A, B COUPLING AC
A, B SLOPE +
TRIG. MODE AUTO
HOLDOFF NORM
A SWEEP TIME/DIV |:0.2 ms
B SWEEP TIME/DIV - | 50 us
A. VARIABLE CAL
< » POSITION Midrange
HORIZ DISPLAY A
X10 MAG OFF
NOTE:

In differencial: circuit, the voltages and waveforms are

shown only CH1 and CHS3.

Voltage Measurements

Voltage measurements are taken with no signal applied and
the trace positioned to the center horizontal graticule line.
The digital”"multimeter common should be connected to
chassis ground at the nearest measurement point.
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