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WARNING

1. The following instructions are for use by qualified
personnet only. To avoid eiectric shock, do not
perform servicing other than ‘contained in the
operating instructions unless you are qualified to
do so.

o

. High voitage up to 2000Q voits 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 voltage could result in fatal electric J

shock.
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SPECIFICATIONS

CRT
Model 150KTM31
Type Rectangular, with'internal
graticule
Accelerating potentral: 20kV

Dispiay area 8 div x 10 div {1 div=1cm)

VERTICAL AXIS {Channel 1 and Channel 2 identical

specifications)

Sensmivity smV/div to 5V/div-(X1 mode)
1 mV/div to 1V/div (XE mode}
500uV/div {Cascaded opera-
tion, CH1 to CH2)

Accuracy: +2% (10 ~ 35°C}
*4% (0 ~ 50°C}
+ 7% (Cascaded operation,
CH1 1o CH2)

Attenuator: SmV/div to BV/div in 1-2-5

sequence, all 10 ranges with
fine adjustment between
steps.

TM2 1%

Approx 22pF

Input resistance:
Input capacitance:
Fraquency response

DCc DC to 150 MHz (-3 dB)

tnot include at & V/div range)
DC to 100 MHz (-3 dB)

{x 5 mode)

DC to 70 MHz (-3 dB}
(Cascaded operation, CH1 to
CH2)

AC 5 Hz to 150 MHz {—3 dB)
inot include at 5 V/div range)
5 Hz t0 100 MHz {~3 dB)
{X 5 mode}

7 Hz to 70 MHz (-3 dB),
(Cascaded operation, CH1 to
CH2)

2.3ns

Approx 10ns as dispiayed
on CRT screen

Signat detay time:

Crosstalk: —40 dB minimum
Operating modes
cH1 CH1, single trace
CH2 CH2, singte trace
DUAL CH1 and CH2, dual trace
ADD CH1 + CH2 (added) display
QUAD CH1 ~ CH4, quad trace
ALT Dual or quad trace alternating
CHOP Duat or quad trace chopped
CHOP frequency: Approx 250 kHz, adjustable
Channef palarity: Normal or inverted, CH2
g only inverted
- Maximum input voltage: 800 Vp-p or 400V
: (dc +ac peak)

Maximum undistorted
amplitude: 8 divisions, mifitmum (DC to
150 MHz}

Vertical system bandwidth
with the 20 MHz BW pushbut-
ton switch pushed is approxi-
mately 20 MHz

Bandwidth fimiting:

Delay time difference
CH1 1o 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: 11,110

Input resistance: TMQ+1%

Input capacitance: Approx. 22 pF

Input coupling made: DConly

Frequency response: DCto 100 MHz (-3 dB)
Risetime: 3.6ns
Signal delay time: Same as CHT and CH2
Maximum aliowable voltage

DC component: +0.5V or less {ac + dc)
{=+5V, 1/10 attenuated}
1Vp-p (10 Vp-p, 1/10
attenuated) or less
A Maximum input voltage: 400V (dc + ac peak)

AC component:

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; DCto 5 MHz (-3 dB)
AC: 8 Hzto 5 MHz {-3 d8)

X-Y.phase difference: Less than 3" at 100 kHz

SWEEP
Modes {switchable with the HORIZ

DISPLAY switch):

A Asweep

ALT B sweep waveform is dis-
played as an intensified por-
tion of the A sweep and 8
sweep alternating

A-INT-B B sweep waveform is dis-
played as an intensified por-
tion of the A sweep.

BDLYD Detayed B sweep

DUAL Duai sweep — A and B sweeps,
independently
XY X-Y display mode



H A sweep time:

B sweep time:

Accuracy:

Sweep magnification:

Linearity:

HOLDOFF:

Trace separation:

Delay method:

Delay time:

SPECIFICATIONS

20 ns/div to 0.5s/div in 23

TRIGGER SENSITIVITY (A AND B}

ranges, in 1-2-5 .
verninier control provides
fully adjustable sweep time
between steps.

20ns/div to 50ms/div in 20
ranges, in 1-2-5 sequence.
*+2%{10 ~ 35°C)

+4%{0 ~ 50°C}

X10 £5% (10 ~ 35°C)

%6% (0 ~ 50°C)
20ns/div to 0.5s/div +3%
{5% with X10 magnifica-
tion)

Continuously adjustable for A
sweep from NORM 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:

Delay jitter:

TRIGGERING
ATRIG
A trigger modes:

Trigger source:

Coupling modes:

Trigger level:
Potarity:

B TRIG
B trigger modes:

; Trigger source:
—ed Coupling modes:

Trigger level:
Polarity:

={1% of measurement + 0.1%
of full scale} (10 ~ 35°C)
+4% (0 ~ 50°C}

1/20000 of the full scale
sweep time.

AUTO, NORM, SINGLE,

FIX: at the center of the
waveform

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

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

+ 90" adjustable

+-

STARTS AFTER DELAY,
TRIGGERABLE AFTER DELAY
CH1, CH2, (EXT) CH4 1/1 and
1710

AC, LFagy, HFres, DC

=90" adjustable

/-

MINIMUM SYNC AMPLITUDE
COUPLING FREQ RANGE
INT [ ExT [ exT1/10
DC~ 20MHz | O5div 50mV | 05V
oC DC~ 50MHz | 10div | 100mV | 10V
DC ~ 150MHz | 2.0div | 280mv | 28V
ac ‘Same as for OC but with increased minimunm lavel for
biow 20 Hz.
ol | Incressed minimum tevel below 20 Hz and above 30 kiz
AC Increased minimum level below 30 kHz
L Increased min o
VIDEO FRAMEALUNE | 06dw | 50mV | 05V
AUTO: Same as above specifications for above 50 Hz.
FIX: 40 Hz~20 MHz, 1.5 div {150 mV)
40 Hz~ 150 MHz, 3.0 div (420 mV}
Jitter; 0.5ns maximum at 150 MHz at

2ns/div sweep rate {X10 MAG on}

CALIBRATING VOLTAGE AND CURRENT
1kHz 3% Positive square wave
1% *1%{10 ~ 35°C)
+=2% {0 ~ 80°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 kQ

Usable frequency range:  DC to 10 MHz
A Maximum input voltage: 50V {dc + ac peak)

VERTICAL AXIS OUTPUT
Sampled CH1 output

Output voltage: 50 mVp-p/div (into 5012 load)
Output impedance: Approx. 5002
Frequency response: DC to 100 MHz (-3 dB)

{into 5042 load)

GATE QUTPUT (A and B}
Cutput voltage: Approx. 1.5V positive gate
{into 50082 10ad)

TRACE ROTATION Electrical, adjustable
POWER SUPPLY

Line voltage: 90 ~ 264V

Line frequency: 45 ~ 400 Hz

Power consumption: Approx. 60W {at 100V, 50Hz)
DIMENSIONS

Width: 284 mm (328 mm)

Height: 138 mm {150 mm)

Depth: 400 mm{47 Tmm}

{ }dimensions include pro-
trusions from basic case out-
fine dimensions.




SPECIFICATIONS

WEIGHT 7.4kg

ENVIRONMENT
Operating temperature and
humidity for guaranteed
specifications:

Full operating range:
Storage temperature and
humidity range:

10 ~ 35°C, 85% maximum RH

0 ~ 50°C, §0% maximum RH

=20 ~ +70°C
80% maximum

Altitude:
Operating: 5000 m
Non-operating: 12000 m

W Circuit and ratings are subject to change without notice
due to developments in technology.

ACCESSORIES

STANDARD ACCESSORIES INCLUDED

Prabe {PC-28) % 2. SRR ...Y87-1250-00
Attenuation 1/10
Input Impedance 10MQ, 18 pF of less

instruction Manuaf B50-7541-00

B50-7543-00
AC Power Card . See Fig. 3

Panel Cover . F07-0923-02

421-2903-03

Probe Holder.

OPTIONAL ACCESSORIES
Probe Pouch (MC-78;
AC Power Cord..

Y87-1600-00
. SeeFig. 3




SPECIFICATIGNS

CRT 150KTM31 SPECIFICATIONS

Screen and shape
Dimensions
Ov;

Face plate dimensions;

Screen shape;

Detlection and focusing

system;

Color;
Persistence;

Useful display .area;

Heating
Heater voltage;
Heater current;
Weight;

380 mm Max.

149.3 £3.0 mm
Rectangular fat face, inter-
nal graticule, metal back

Electrostatic deflection,
electrostatic focusing and
post-deflection acceleration
Green

Midium short

60V
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 shock.

Line voltage
This instrument operates using ac-power input voltages
that 90 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 ar float
the oscilloscope; to do so may 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
replacingthe line fuse

Plug configuration Power cord and plug type Factory installed Line cord Parts No. for
instrument fuse plug fuse power cord
North American
120 volt/B0 Hz 1.2 4,260V
Rated 15 amp Fast blow None £30-1820-05
{12 amp max; NEC) AGC/3AG
Universal Europe 124,250V
220 voit/50 Hz Fast blow None E30-1819-05
Rated 16 amp 5x20 mm
UK. 124,250V
240 volt/50 Hz Fast blow 12A _
Rated 13 amp 320 mm Type C
Australian 1.2A, 250V
240 volt/50 Hz Fast blow None £30-1821-05
Rated 10 amp 520 mm
North American
240 voit/60 Hz 1.2A, 250V
fated 15 aonp Fast blow None -
{12 amp max; NEC) AGCI3AG
Switzerland L2n 250V
240 voit/50 Hz astbow None -
Rated 10 amp AGCraAG
520 mm

Fig. 3 Power Input Volitage 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 cormprise a 10 point input attenuator in
1, 2 and 5 sequence.

The attenuator consists of resistors and capacitors only
and does not vary the gain of amplifiers. For this reasen,
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-
amplifiecs are used.

In the first stage ampiifier of channel 1, single-ended tran-

Q73 and Q74 are trigger amplifiers which output the out-
put signal of the mixing amplifier to the A trigger switch
unit and are V MODE trigger source. Q64 is a load resistor
switching transistor during ADD mode.

Q69 through @72 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 amplifier,
first stage amplifier and trigger ampiifier. Q1 drives relay
RL1 to switch the attenuator unit to 1/1 and 1/10.

The output signaf from this attenuator unit is converted in

sistor amplifiers {Q1 - Q8} with imp: d high

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 amplifier 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.

i the third stage ampiifier 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 channel 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 27 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 ihie rear panel via Q26 and Q28.

The fourth stage amplifier circuit comprises a cascade
amplifier together with mixing amplifiers 62 and Q63.
Channel 2 has a similar 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
channel 1 and 2.

The four. signals of channel 1 through 4 are selected by
diode switches D7 through D10, D21 through D24 and
D29 through D36 and are connected to the emitter of 062
and Q63.

Q67 and Q68 are butfer amplifiers to obtain matching with
the delay line. These amplifiers 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.

by Q2 through Q4, amplified by Q% and Q6,
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 channet 4 has an identical circuit to that of chan-
net 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 beard is incorporated.

VERTICAL OUTPUT AMPLIFIER CIRCUIT

The signal passed through the delay line is appiied to the
vertical output amplfifier. 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 Q1 2 are mounted on
the chassis to draw off heat, the heat radiation effect is im-
proved compared with former final stage amplifiers. Q15,
Q16 and Q17 make up the trace separation circuit, and
13 and Q18 make up the beam finder circuit.

A TRIGGER SWITCH CIRCUIT

CH1, CH2, CH3, V MODE and LINE trigger signals are fed
1o the A trigger switch circuit. S1 is a trigger source select
switch and S2 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
fevel.

Q3 is a dual FET to prevent temperature drift during the de
sync. Q4 and QS make up the emitter follower circuit
which serves ta 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 potarities of the trigger signal and Q21 and Q22
make up a trigger waveshape circuit. Separation and selec-
tion of the vertical and horizontal < signals are perform-
ed by Q24 which is interlocked with the SWEEP TIME/DIV
control. Q186 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 the 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 signat 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 a sepa-
sate 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, 043, 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, 044 and Q46 operate in the same manner as in the A
sweep. The voltage supptied from the constant voltage cir-
cuit is converted into the constant current source by the
voltage setting circuit consisting of 1C3a and Q7 and
resistors switched by the rotary switch. The capacitor for
the sweep time is charged by this current and its terminal

7 voltage is increased. This voltage is fed to the high im-

pedance buffer amplifier consisting of Q18 and Q18.
When the output of this amplifier reaches a certain voltage,
1C7d is turned on and the flip-flop IC2b is reset; at the same
time, IC2a is set. The output of IC2a tumns 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 voitage of the

capacitor graduafly increases and when it reaches a certain
value, Q22 turns on. The output of Q22 tumns on the
Schmitt trigger consisting of IC7¢, setting IC2b. The out-
put from IC2b releases I1C2a setting and starts sweeping
again.

The trigger signal is passed through IC1a and IC1b, then
triggers IC2a 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 signal shaped by ICta and IC1b is applied to
IC1e, 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-fiop. This is an auto
free-running circuit.

Q24 through Q26 are the detection circuit for delayed
sweep. When a voltage levet detemined by the delay time
multiplier is reached, Q24 turns on and the gate of IC8a is
triggered. IC8a and IC10b make up the togic differentiating
cireuit which produces a puise with a certain pulse width,
This puise sets ICEb and starts the B sweep. The B sweep
circuit is aimost the same as the A sweep circuit except
that the B sweep circuit does not have three ranges of low
speed sweep.

The B.STARTS AFTER DELAY switch permits the gate of
the IC4d to switch from the trigger priority master-siave
flip-flop to the B-S flip-flop, and it is possible to start sweep
from the voltage leve! dstermined by the delay time multi-
piier.

The A sweep is adjusted in horizental position by Q53
while the B sweep Is adjusted in horizontal 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 Q59 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
Q686, 068 are switched by Q68 and Q68 respectively to
X1 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 puise generating circuit during
single sweep operation.

IC13a, 14a, and 14e also produce a blanking controf 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 {C12a, IC12b, IC13b,
IC14c, IC16a, IC1Bb, IC15c, IC15d, Q76 and D62
through D64.

IC12a and IC12b are chop oscillators. The on/off of these
oscillators is controlled by the vertical axis mode logic and
the signal from the CPU unit, While the oscillation is stop-
ped, these oscillators autput the afternate 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.



CIRCUIT DESCRIPTION

CALIBRATION VOLTAGE GENERATOR
CIRCUIT

Q80 and 081 make up a multivibrator circuit, and the
impadance by Q82 is output as a
calibration voltage. This voltage is changed into constant
current by R307 and R308 and output to the current
catibration loop on the rear panel. The power sources to all
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 Q8 and Q6. Q7 and
Q8 make up a constant cutrent circuit. These circuits each
serve as a dc load for Q5 and Q6, 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 aiso
serve as a beam finder circuit; when the base of Q11 is
grounded, the operation point of the output stage
decreases and serves to compress the output waveform.

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 fithium 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-
sumes, nearly 60 W power. Therefore, the conventional
series regulator system using a power transformer is not
able to meet the specification. For this reason, a switching
regulator is employed in this unit.

This switching regulator directly rectifies a voltage of SO -
264 V, whose output is then converted into a dc current
by smoothing capacitors. Next, this dc current is switched
by power transistors and converted into ac current to drive
the converter transformer. The 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
differentiat amplifier controls the base of the power tran-
sistor as the control winding is separate and isolated from

10

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

POWER BLANKING UNIT

Of the six valtages output from the swilching power supply
unit, five are stabilized by the series regulator again. Q1
and Q3 through Q6 are control transistors. IC1a, IC1b,
1C2a 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-dc converter for high voltage employs the same cir-
cuit as conventional models. Q24 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’" fevel
signal of the TTL level.

These signals are synthesized at the base of Q17, 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
signat 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 signaf can be fed to each circuit. Q8
is & transistor for scale illumination, and Q8 and Q10 are
transistors for trace rotation.

FILTER UNIT

£1 and C1 through €3 make up a line filter which prevents
noise entering from the power line; the line filter also
prevents the unit's internal signal radiating through the
power fine.

IC1 is a photocoupier which provides the trigger source for
the line sync.

HIGH VOLTAGE BLOCK

The acceleration voltage at the subsequent 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 employs a high voitage block
whose high voitage rectifier section is sofidified with resin.
The de-dc converter transformer and the rectifier circuit for
2 KV cathode voltage are incorporated in this block. The
external output includes —2 kV dc, 6 V ac and 18kV,
which are output from the anade cap. Therefore, unless the
anode cap is intentionally removed, as all other voltages are
dc output, the high voltages are in the order of approx. 1/2



BLOCK DIAGRAM
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ADJUSTMENT

Adjustment P.C.B. Test . .
Item Control No. Equipment Control Setting Adjustment and Check Hiustration Remark
ADJUSTMENT OF POWER SUPPLY AND CRT
Check of Power Supply XB8-1400 |475A {1} Measurement and checking of voltages at P27 and P30 pins
DL-720
13 2P 3P ap 5P 3 7P 8P
P27 +120V | +56z1V 20v 5.2v 10V I— 10V
P30 | +120vs3v 55V 24V£2V 12y V=05V —12v .
L 15v-05v sosv=18V i
Adjustment of —2.0kV  |VR3 X68-1400  |DL-720 (2) Measure the voltage on 2P of P33 and adjust VR3 to obtain —2.00kV
High voltage {=2.00kV ~ —2.005kV).
probe
Coarse Adjustment of VRI X81-1430 HORIZ DISPLAY: X-Y (1} Operate ¥ POSITION knobs for CH1 and CH2 to position the spot in the i
ASTIG and FOCUS FOCUS Knob CH1, CH2 AC-GND-DC: GND center of the CRT screen.
A INTENSITY: 3 o’clock (2) Adjust VR to make the spot round and smaller.
20MHz BW: ON
Adjustment of VR1 X68-1400 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> 3
20MHz BW: ON Make sure that the spot on the CRT screen increases in brightness when A i
INTENSITY is turned CW and that the trace becomes almost extinguished
when A INTENSITY is turned CCW (8 o’clock position).
Check of HORIZ DISPLAY: ALT (1) Operate § TRACE SEP to 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 turned CW and that the trace becomes
PULL extinguished when B INTENSITY is turned to fully 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 is turned to fully CCW. |
Adjustment of Blanking TC2 X68:1400 |8G-502 HORIZ DISPLAY: A (1) Apply a sine wave signal of 10 MHz to CH1 INPUT and operate ¥ POSI- | T i
Vertical MODE: CH1 TION, «» POSITION and CH1 VOLTS/DIV to bring out a waveform 7 £
TRIG MODE: AUTO with a verticat amplitude of 6 div on the screen. ‘\ I' —\
A SOURCE: V MODE {2} Make adjustment so that there is no unevenness in intensity of the trace ik =
A COUPLING: AC at the waveform starting point and there is no retrace. : The waveform edge
A INTENSITY : Fully CW \[ 1 shoud no retun.
CH1 AC-GND-DC: AC \‘ | \L I/
A SWEEP TIME/DIV: 0.02ps pEaR
shpuld be gver
Adjustment of T X68-1400  |5G-503 HORIZ DISPLAY: A {1} Set A SWEEP TIME/DIV at 0.5 us and apply a 1 MHz sine wave signal of
2Z-axis Input Blanking Vertical 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 turn A INTENSITY
CH1 AC-GND-DC: DC CCW so that the dark and bright area of the waveform are distinct. i
VOLTS/DIV: 2V (3} Adiust so that the bright area of the sine waveform is symmetrical to the |
peak point. B




CIRCUIT DESCRIPTION

to 1/3 as compared with aur former oscilloscope models,
thersby eliminating danger.

|
J
’
?

ASTIGMATISM CONTROL UNIT

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




MAINTENANCE

“  REMOVAL OF CASE
1. Remove the 4 screws located at the rear of the case and

N

the 1 located at bottom with a @ screwdriver. Carefully
stide the body forward from the case.

. Toinstall the body in the case, place the case horizontal-
ly and sfide 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.

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

~

w

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 shield
case.
Remove the bracket screws without loosening the CRT
band, move the CRT backward and remove the CRT by
lifting up the socket.

.'To instali 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.

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 voitage.

TROUBLESHOOTING

. 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.

. 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 performance, periodically accurately
calibrate the unit.
Sometimes, only one mode need be calibrated, while at
other times, all modes should be caiibrated.
When one mode 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 fiat 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.

NOTE:.

Calibrate the unit under the following condition.

Temperature: 10 — 35°C

Hunmidity: Less than 86%

POWER SUPPLY VOLTAGE

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

TEST EQUIPMENT REQUIRED

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

Test Minimum
Equipment Model Specification
Digital Ml DL7z0 | Impedance: More than 10MO,
o iAoy | Messuring rango: 0.01V 1o
eter 199V
sowave | scs0z | LI 0 R e
Generator (Tektronix) 9 9
range
Frequency:50kHz to 100MHz,
Sine Wave SG-503 | Output impedance: 50 2,
Generator {Tektronix} | constant voltage over tuning

range.

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

Square Wave PG-506 e
N 10 Vp-p, Accuracy: within
Generator (Tektronix) | 7 o™ 0 ime: 36ns or
less {1 MHz, 1ns or less)
43438
Q Meter rHP) -
Color Pattern CG-911A _
Generator (TRIO}

Sensitivity: More than 5 mV

y 4754
Oscilloscope (Tektroni) | Frequency respanse: More
than 250 MRz
Time Marker TG-501 .T;;‘:u;?:;k‘;:\}ifsu:nm #s
Generator {Tektronix) Accuracy: within 0.1%
High Voltage .
robe - fnput Impedance: 1000 M2
Termination | TA-57 (TRIO)| Impedance: 50 &
Attenuator 011-005802 54 yp grsenuation (50 1)
(Tektronix)
14 Table-2

Test Modet Minimum
Equipment Spacification

2041 (YEW) —
Auta transfor- SD-268

Power Meter

mer (varisble) | (Matsunaga)
P6302
Current Probe AM-503 -
{Tektronix)
Frequency FC-756 B
Counter {TRIO)
Table-3

PREPARATION FOR ADJUSTMENT

Control Setting

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

Power Section

POWER ON
CRT Control Section
AINTENSITY Between 12 and 3 o'clock position

Between 12 and 3 o’clock position
Optimum position
Arbitrary position

B INTENSITY
-OCU:s

FOCUs

SCALE fLUM

BEAM FIND
Vertical Section

\(ARIAELE {CH1 and CH2) CAL

¥ POSITION {(CH1 ~ CH4} 12 o' clock position

AC-GND-DC {CH1 and CH2}] AC

VOLTS/DIV (CH1 and CH2)  BV/DIV

X5 GAIN OFF (PUSH}
Horizontal Sweep Section
A SWEEP TIME/DIV 0.1ms/DIV
B SWEEP TIME/DIV 0.1ms/DIV

A VARIABLE CAL
QELAY TIME MULT

¥ TRACE SEP.

HOLDOFF

BENDS A

-« » POSITION 12 o’clock position

FINE PULLx 10 MAG 12 o'ciock position {x 10 MAG
OFF}

PULL CHOP F. SELECT OFF {PUSH}

TRIG. Section

A SOURCE Vv MODE

A COUPLING AC

A LEVEL 12 o’clock position

A SLOPE +

FiX (PUSH)

B SOURCE CH1

B COUPLING AC

B LEVEL 12 ¢’clock position

B SLOPE +

STARTS AFTER DELAY (PUSH)

Mode Section

Vertical MODE CH1

20 MHz BW OFF

CHZ INV OFF

TRIG MOCCE AUTO

HORIZ DISPLAY A



10v
aso
Base sv
sv
aso
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ov
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ov
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Q82 v
Coltector
ov

Fig. 7 CAL CIRCUIT WAVEFORMS



ADJUSTMENT

Adjustment | P.C.B. Test . -
ftem ot o Equipment Control Setting Adjustment and Check Remark
el
TR T
a=b
Adjustment of Auto VR2 X68-1400 |475A HORIZ DISPLAY: A {1} Set the oscilloscope (475A) for the vertical axis sensitivity at 2V/div. <Note>>
FOCUS Level Probe (1710} | o (INTENSITY: Fully CW (2) Observe the waveform of AUTO FOCUS circuit (Autofocus test point Be sure that the AC-
TRIG MODE: AUTO FTP marked pattem] 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. S0V (4.5~5 div.) L, |Of the oscilfoscope
n s uene | 759 0700 e
:20us approx. 8
HOLDOFF: NORM 90v ) |
20V/div setting
o
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 AN
A SOURCE: V MODE TC3
A SWEEP TIME/DIV: 20us
HOLDOFF: NORM
Adjustment of ASTIG and |VR9 X81-1430 HORIZ DISPLAY: X-Y (1) Operate % POSITION for CH1 and CH2 sa that the bright spot is brought <Note>
FOCUS FOCUS Krob into the center of the CRT screen.

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

{2) Make adjustment to make the spat tound and smaller.

< Check>

{1) Make sure that the bright spot grows larger when the FOCUS knob is
turned CW or CCW.,

Make sure that the FOCUS knob is in a position within the range of 8 and
3 o’clock when the spot is smallest.

The most ideal point should be obtained by repeating the above opera-
tions and adjustment.

(2,

(3,

Be sure to bring the
bright spot into the
center of the CRT
screen. 1t may be dif-
ficult to obtain the car-
rect adjusting position
near the edge of the
screen due to the CRT
peripheral blur,
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ADJUSTMENT
ftom Ag,:::glem Pﬁo..& Eq:i':rs:em Control Setting Adjustment and Check Hlustration Remark
Adjustment of VR8 X81-1430 HORIZ DISPLAY: A {1) Operate % POSITION for CH1 to mave 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 line. screen, make proper ad-
< Check > justment by operating
(1) Make sure that the trace moves more than 0.5 div {10°) up and down VRS (X74-1360) and
from the harizontal 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 afigned 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 (11 Turn CH1 VARIABLE knob to fuity CCW. | <Note>
CH1 DC BAL Vertical MODE: CH1 (2) Adjust CH1 ¥ POSITION so that the trace becomes afigned with the [ if the trace does not
TRIG MODE: AUTO horizontal center graticule line on the CRT screen. { come to the center of the
CH1 AC-GND-DC: GND (3) Turn CH1 VARIABLE to CAL and make adjustment so that the trace screen even when
CH1 VOLTS/DIV: BmV becomes aligned with the horizontal center graticule line on the CRT 4 position is operated,
CH1 X5 GAIN: PULL screen. adjust VRS (X73-15001.
{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 BC BAL. <Note >
CH2 DC 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
CHT Waveform VA1 X73-1500 | BNC-BNC | HORIZ DISPLAY: A (1) Apply a 1 kHz square wave signal to CH1 INPUT and adjust the iyt
Shaping in the Low Range cord Vertical MODE: CH1 osciltator output to produce a waveform of 6 div on the CRT screen. > :
(5mV range} PG-506 TRIG MODE: AUTO (2) Adjust VR1 to shape the square waveform in the low range. -
A SOURCE: V MODE .
CH? AC-GND-DC: DC
CH1 VOLTS/DIV: SmV
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 Vertical MODE: CH2 described above te make adjustment.
(8mV range} TRIG MODE: AUTO
A SOURCE: V MODE
CH2 AC-GND-DC: GND
CH2 VOLTS/DIV: 5mV
CH2 VARIABLE : CAL




ADJUSTMENT

Adjustment

P.C.B.

Test

. i i i Remark
Item Control No. Equipment Control Setting Adjustment and Cheek ustration
Adjustment of VR? X73-1500 | BNC-BNC | HORIZ DISPLAY: A (1) Apply a square wave signal of 20 mVp-p, 1 kHz to CH1 and CH2 IN- . <R:ff:n°:> et of
CH1 Gain cord Verticat MODE: CH1 PUT. . Method of calculatin @
(T junction) | TRIG MODE: AUTO (2) Vertica MODE select to CH1 and operate CH1 ¥ POSITION to produce a sensitivity emor
PG-506 A SOURCE: V MODE waveform in the center of the CRT screen. Sercs)gx‘;:ty ervor=— =
CH1 AC-GND-DC: DC (3) Synchronize by operating A trigger LEVEL. x )
CH1 VOLTS/DIV: 5mv (4) Adjust VR7 so that the vertical amplitude of the waveform becomes 4 a=CRT screen amplitude
CH1 VARIABLE: CAL div. " b=Input signat vottage
20MHz BW: ON <Check> . : ‘V‘;‘;TS/D'V’
. . n xample;:
Turn CH1 VOLTS/DIV ar\d. input a reference signal so that the vertical CRT screen amplitude:
amplitude will be 4 to 6 div in each range. 4.2 div
{Sensitivity error | within +2% | Input signal: 20mVp-p
1 kHz square wave
VOLTS/DIV: 5mV
Sensitivity error=
_4.2div—20mV/5mV,
20mV/5mV
x100=5%
<Note >
] Overshoot o tilt might
Adjustment of VR18 X73-1500 HORIZ DISPLAY: A (1) With vertical MODE selscted to CH2, turn VOLTS/DIV to § mV and per- appear to the reference
CH2 Gain Vertical MODE: CHi2 form the same operations as described abové to make adjustment and signal of 1kHz square
TRIG MODE: AUTO check. wave. In this case, make
A SOURCE: V. MODE <Check > 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: SmY 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 | PG506 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 ta ab- If tilt or overshoot oceurs
CH4 Gai A SOURCE: 1/1 tain synchronization. to the 1 kHz waveform,
asm

8 SQURCE: 1/1

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

CHt, CH2 AC-GND-DC: GND

Operate CH3 and CH4 ¥ POSITION controls to bring the pattern to the
center of the CRT screen.

(2) Make adjustment so that the amplitude of CH3 and CH4 waveforms
becomes 5 div respectively.

< Checic>

(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 be within the range of 4.9 ~5.1 div.

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

Adjustment P.C.B. TFest . N
ftem Control No. Equipment Control Setting Adjustment and Check Hlustration Remark
Adjustment of VR6 X73-1600 Vertical MODE: DUAL, ALT | Adjust VR6 and VR16 so that the CH1 and CH2 traces become aligned with
CH1 % POSITION and VR16 X73-1500 HORIZ DISPLAY: A the harizontal center graticule line on the CRT screen.
cHz § poSITION Gt Ci12 VOLTS/IV: sy | <Check>
CH1’ Chiz AC-GND Dé' CTND (1) The deviation from the horizantal center graticule fine on the CRT screen
CH1, CHiz % POSITION: must be within &1 div.
15 eroiock : (2) When § POSITION controls for both CH1 and CH2 are turned fully CW,
A SWEEP TIME/DIV: 0.1ms each trace must move upward more than 4 div and when the knobs are
e turned fully CCW the trace must move downward more than 4 div.
Adjustment of VR17 X73-1600 Press CHZ INV (the lamp is on} and adjust VR17 to bring the trace to its posi-
CH2 INV tion at CH2 NORM (the lamp is off).
Position <Check>
(1) Vertical deviation between CH2 NORM and INV must be within +0.5 div
(2) Press CHZ INV and turn CH2 ¥ POSITION fully CW and see if the trace
moves more than 4 div upward and it moves mare than 4 div downward
when the knob is turned fully CCW.
Adjustment of VR22 X73-1500 HORIZ DISPLAY: A Adjust VR22 and VR24 so that the CH3 and CH4 traces become aligned
CH3 % POSITION and VR24 X73.1500 Vertical MODE: QUAD, ALT | with the horizontal center graticule line on the CRT screen.
N A SOURCE: 1/1 < Check>
CH4 ¥ POSITION .
M R o (1) The deviation from the horizontal center graticule line on the CRT screen
CH3, CH4 Iy POSITION: must be within +1 div.
T arelock : (2) When ¥ POSITION controls for both CH3 and CH4 are turned fully CW,
A SWEEP TIME/DIV: 0.1ms each trace must move upward more than 4 div and when the knobs are
o turned fully CCW, each trace must move downward mare than 4 div.
Adjustment of VR4 X73-1500 | PG-506 HORIZ DISPLAY: A (1t Apply 2 square wave signal of 5 mVp-p, 1 kHz to CH1 INPUT and make <Note>
CH1 X5 Gain VR14 X73-1500 \T/;rgmlc')VIODE: DUAL, ALT adjustment so that the CRT screen amplitude becomes § div. lfh no waveform appears on
. IG MODE: AUTC (2} Apply the same signal to CH2 and make the similar adjustment. the screen when the knob
and CH2 XS5 Gain CHY, CH2 VOLTS/DIV: Bm Y ? p make coarse ad-
CH1, CH2 ACGND-DC: DC | ~Check> j ‘ i
CHT CH2 XB GAIN: PULL (1) The sensitivity error must be within 2% justment by operating X5
A SWEEP TIVE/DIV: 0.2 (2} For both CH1 and CH2, the lamp must go on when PULL X5 GAIN is Gain Position Adjustment.
/DIV: G.2ms fied and go off when the krob is pressed CH1: VRS (X73-1500)
CH1, CH2 VARIABLE: CAL putied and go off when the knob Is pressed. CH2: VR15 (X73-150
(3} The UNCAL lamp must go off when CH1 and CH2 VARIABLE controis : -1600)
are operated to CAL and go on when the knobs are turned to UNCAL. :
(ccwi ;
Adjustrment of VRS X73-1500 HORIZ DISPLAY: A Adjust VRE and VR15 so that the traces of CH1 and CH2 become aligned <Note>
CH1 X5 Gain Position VR15 X73-1500 Verticat MODE: DUAL, ALT with the horizontal center graticule line on the CRT screen. If sometimes happens

and CH2 X5 Gain Position

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

12 o’clock
A SWEEP TIME/DIV: 0.1ms

< Check>
The distance from the center graticufe fine must be within = 1 div.

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 tamp is
on) button switch to
make the line thinner.
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ADJUSTMENT

ftem Ag’:::r'zf ot Pi“cf' Eq;:::em CGontrol Setting Adjustment and Check Hustration Remark
Adjustment of VR10 X73-1500 | 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 Verticat MODE: QUAD trols to align the trace with each other on the center of the CRT screen. Use the connector fead for
CH2 DC Trigger Level VR1 X73-1620 |- CH1, CH2 AC-GND-DC: GND | (2) Make adjustment so that the voltage at all the check points may be zero sried Conductor making measurement at
CH3 DC Trigger Level VR2 X73-1520 TRIG MODE: AUTO {—0.008~ +0.008 V). Measuring point the check points.
CH4 DC Trigger Level . — - " Adjust the voltage in the
Itern of Ad‘] Adj control Check point Conneator conductor to zero.
CH1 DC Trigger Level VR10 P15 (X73-1500)
CH2 DC Trigger Level VR18 P16 (X73-1500)
CH3 DC Trigger Level VR1 P17 (X73-1520)
CHa DC Trigger Level VR2 P18 (X73-1520)
Adjustment of VR20 X73-1500 Vertical MODE: CH1 (1) Operate CH1 % POSITION to align the trace with horizontal center graticule
V MODE Trigger CH1 AC-GND-DC: GND line on the CRT screen.
DC Lovel (2) Make adjustment so that the voltage in the conductor of the connector P19
is zero (—0.008 ~+0.008 V).
Adjustment of CH1 VRS X73-1500 | 475A HORIZ DISPLAY: A (1) Set the vertical axis sensitivity of oscilloscope (475A) to 50 mV and AC- ros e ST
OUT Gain 500 Termi- | Vertical MODE: CH1 GND-DC to DC. oo
nation | TRIG MODE: AUTO {2) Connect the cable to CH1 OUT on the rear panel of CS-2160 and
5OQ Coaxial | CH1 AC-GND-DC: AC oscilloscope (475A) via the 50 termination.
cable CH1 VOLTS/DIV: 5mV (3) Apply a 1 kHz square wave signal to CH1 INPUT and adjust the oscilator
PG-506 CH1 VARIABLE: CAL output and ¥ POSITION so that the amplitude may be 2 div upward and
downward from the horizontal center graticule line on the CRT screen.
{4) Make adjustment so that the oscilloscope (475A) waveform becomes
4 div.
500 termination ’
Adjustment of CH1 VRO X73-1600 | DL-720 HORIZ DISPLAY: A (1) Operate CH1 § POSITION to align the ‘trace with the horizontal center
OUT DC Level Vertical MODE: CH1 graticule fine on the CRT screen.
CH1 AC-GND-DC: GND (2} Make adjustment so that the voltage in the connector P21 (X73-1500}
TRIG MODE: AUTO becomes less than OV (£ 10 mV).
Adjustment of Square VR1 X73-1610 | PG-508 HORIZ DISPLAY: A (1) With A SOURCE to 1/1 (CH3) apply a T MHz square wave signal to CH3 L <Note>
wave Characteristics TC1 X73-1510 | 50% Termi- | Verticat MODE: QUAD, ALT INPUT and adjust the oscillater output to produce a square of 4 Top rs|500) When shaping the wave-
of CH3 VR2 X73-1510 nation | TRIG MODE: AUTO 6 div on the CRT screen. Ut el dratisig; 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-1510 terminal of oscilloscope
TC8 X73-1500 A SOURCE: CH3 1/1 range. to match the output im-
A COUPLING: AC (3} Adjust VR2 and TC2 to shape the square waveform in the high range. iv pedance of the oscillator.
A SLOPE: + (4) Adjust TC8 to shape the square waveform in the ultra-high range. T ks
< Check > .

less than 8%
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Adjustment | P.C.B. Test " .
Item Controt o, Equi::‘en " Control Setting Adjustment and Check Hustration Remark
Adjustment of Square ] X73-1500 | PG-506 HORIZ DISPLAY: 8 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.
of CH4 nation | TRIG MODE: AUTO <Check>
CH1, CH2 AC-GND-DC: GND e
B SOURCE: CH4 1/1
B8 COUPLING: AC
B SLOPE: +
Adjustment of Square TC3 X73-1500 | PG-506 HORIZ BISPLAY: 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 ps so
6500 Termi- | CH1 VOLTS/DIV: smv input terminat must be terminated to match the output impedance of the e that the waveform is
nation | A SOURCE: CH1 oscillator. When the output impedance is 50 2 terminate the 50 0 ter- B visible.
50 Q Coaxial| A COUPLING: AC mination. P o Ay vy (2) As all measuring in-
cable A SLOPE: + (2) Adjust TC3 te shape the square waveform in the high range. TOAT struments are af-
{BNC-BNC} | CH1 VARIABLE: CAL (3) Adjust TC2 to shape-the square waveform in the ultra-high range. fected, repeat the
[Overshoot__ | less than 8% adjustment  indivi-
dually.
I
i
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> s !
CH2 5 mV Range CH2 AC-GND-DC: DC With VOLTS/DIV remaining at 5 mV, check the waveform quality when A i T
CH2 VOLTS/DIV: 5my SWEEP TIME/DIV is changed by varying the square wave frequency, from / c |d
A SUURCE: CHZ 100 kHz to 10 kHz, 1.kHz ana back to 100 Hz sequentially.
A COUPLING: AC T
SO [Overshoot | Tess Tan 8% | / \
CH2 VARIABLE: CAL y. !
\
=
8=6 div. Qvershoot ¢ =Ringing
d=Hall ra-shoot
CH1, CH2 Waveform TC X73-1500 | PG-506 HORIZ DISPLAY: A (1) Apply & 1 kHz square wave signal 0 CH1 INPUT and adjust the
Shaping TCS X73-1500 | BNC-BNC Vertical MODE: CH1 or CH2 oscillator output to produce a waveform of 5~6 div,
in the Low Range cord | TRIG MODE: AUTO In doing this, make adjustment so that the waveform quality of the

{10 mV range}

A SOURCE: V MODE

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

10mY range is equal to that of the 5 mV range.
{2) Set vertical MODE to CH2 and make adjustment as in the case of CH1,
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i .C.B. T "
tem ool B I Controt Setting Adjustment and Check fHlustration Remark
Adjustment of §02-4502 | 43438 HORIZ DISPLAY: A (1) Shaping of wavaform <Note>
CH1 ATT and 05 | PG-506 CH1, CH2 AC-GND-DC: DC Apply a 1 kHz square wave signal to CH1 and CH2 INPUT jacks and ad- Be sure to make the ad-
CH2 ATT A SOURCE: V MODE just the oscillator output to produce a waveform of 5~6 div. In doing justment with the shield
A SWEEP TIME/DIV: 0.2 ms this, make adjustment so that the waveform quality of each range is case being fitted 'in
CH1, CH2 VARIABLE: CAL equal to that of the 5 mV range. place.
(2} tnput 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 equal to that of the
SmV range.
CH1 and CH2 Raference range: BV Range
Seaue: Adustraent i
1 [10mv range Swh:;: TCH
2 |20mV range ;:;2 Tc8
3 [lomviange . o | TCS
4 fromveenge o 0B |Te7
5 i50my langa; g | Tea
& |somyrengd Comiey | s
7 |5V range g::;: TC1
8 |sVrange Cap’:g:: Tcz
CH3 Waveform. Shaping TC2 X73-1520 | PG-508 HORIZ DISPLAY: A (1) Apply a 1 kHz square wave signal of fast rise time to CH3 INPUT and ad-
(A SOURCE Vertical MODE: QUAD, ALT just the oscillator output to produce a waveform of € div on the CRT
1/10) A SOURCE: CHZ 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 manner and adjust TC3 to obtain the similar waveform as (1) above.
CH1, CH2 AC-GND-DC: GND
CH4 Waveform Shapping | TC6 X73-1520 HORIZ DISPLAY: DUAL {1) Apply a 1 kHz square wave signat 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,
/10 A SOURCE: CH3 1/1
B SOURCE: CH4 1/1
A SWEEP TIME/DIV: 0.2ms
B SWEEP TIME/DIV: 0.2ms
Adjusiment of CH3 Input TC3 {1/10) | X73-1520 | 4343B A SOURCE: CH3 1/t (1) Check that the input capacity of CH3 becomes equal to the value of CH1 <Note >

Capacity

22

5mV range (22 pF+3 pF).
Make adjustment so that the input capacity of CH3 setted to 1/10 to
became equal to that at 1/1.

<Check >

The difference between A SOURCE 1/1 and A SOURCE 1/10: less than 1pF. !
{t:shall be the same with B SOURCE.

{2

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




ADJUSTMENT

hem Adjustment | P.C.8. Test Controt Settin i i
Control No. Equipment g Adjustment and Check Hlustration 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. <Note >
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 so that CH1 and CH2 will produce a waveform of 6 div, respective- manually rotated, the
Characteristics 0.2 us~20 ns y. ampiitude 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 ampii-
A COUPLING: AC tude.
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 overshaot must be less than B% when A SOURCE is tumed from
B8 SOURCE: CH4 1/1 1/1 to 1/10 and B SOURCE from 1/1 to 1/10.
Check of CHT and CH2 $G-503 HORIZ DISPLAY: A (1) With CH1 VOLTS/DIV set to § mV, apply a sine wave signal of 50 kHz
Frequency Characteristics 50Q Coaxial | TRIG MODE: AUTO to INPUT and adjust the oscillator output to produce a waveform of 6 div
cable A SOURCE: V MODE on the CRT screen.
(BNC-BNC} | A COUPLING: AC (2} When the frequency is varied to 150 MHz with the oscillator output re-
50020dB | CH1, CH2 AC-GND-DC: DC maining unchanged, the amplitude on the screen must be aver 4.25 div
Attenuator | A SWEEP TIME/DIV: and there must be no sudden dips and peaks during attenuation.
509 Termi- 2§s~20 ns | {3) Perform the same operations for CH2.
nation [ Frequency characteristic | 150 MHz, less than —3 dB |
(4) When the specification are not satisfied, readjust the 1 MHz square
wave characteristics.
Adjustment of TC4 X73-1520 | $G-503 HORIZ DISPLAY: DUAL (1) Apply a sine wave signal of 50 kHz to CH3 INPUT and adjust the
CH3 and CH4 (CH3 1/10) 500 Termi- | Vertical MODE: QUAD, ALT oscillator output to produce a waveform of 6 div on the CRT screen.
Frequency Characteristics | TC8 nation | TRIG MODE: AUTO {2) When the frequency is changed to 100 MHz with the oscillator output
{CH4 1/10) 500 Coaxial | A SOURCE: CH3 1/1 init the i on the screen must be over
cable B SOURCE: CH4 1/1 4.26 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.
ic[100 MHz, less than ~3 dB

[Frequency ct

{4} Perform the same operations for CH4.
(5) When the specification is not satisfied, readjust the T MHz square wave

[}

characteristics.
Perform the same adjustment for B SOURCE (TC8).
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Ttem Ag’:::::‘e nt Pi\?o'_B' EquTi::em Control Setting Adjustment and Check lustration Remark
Check of CH1 and $G-503 HORIZ DISPLAY: A (1) With vertical MODE set to CH1, apply a sine wave signal of 50 kHz to
CH2 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 varied to 100 MHz with the oscillator output re-
CH1, CH2 VOLTS/DIV: 5mV 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 similar check.
X5 GAIN istic .| 100 MHz, less than —3 dB. |
Check of 20 MHz BW $G-503 HORIZ DISPLAY: A (1} Apply a sine wave signal of 50 kHz to CHI INPUT to produce &
Frequency Characteristics 50Q Termi- | Vertical MODE: CH1 waveform of 6 div.
nation | A SOURCE: V MODE (21 Vary the frequency of the input signal without changing to ocsillator out-
CH1 AC-GND-DC: DC put and read the frequency at which the amplitude on the screen
CH1 VOLTS/DIV: BV becomes 4.25 div. This frequency must be within the specification
20 MHz BW: ON limmits.
TRIG MODE: AUTO [20 Mtz BW frequency characteristics| frequency of — 3dB:15MHz t0 35 MHz.]
Adjustment of CHT 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-spa 20 Erminaten <Note>
Frequency Characteristics 50Q Termi- | CH1 VOLTS/DIV: SmV coaxial cable from CH1 OUT and terminate it with 50 termination and — It the square wave cha-
nation | CH1 % POSITION: 12 o’clock connect it to CH1 OUT of 475A. 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
500 Coaxial oscillator output so that the vertical amplitude of 475A becomes 6 div. AMP are readjusted the
cord When the frequency is vared to 100 MHz without changing the square wave characte-
(BNC-BNC} oscillator output, adjust TC4 so that the amplitude on-the CRT screen of k ristic and . frequency
$G-503 475A becomes over 4.25 div. |kH:IaquAuare— characteristic will also
[CH1 OUT frequency characteristic | 100 MHz, less than —3 dB arsa | change.
50Q terrhination
Adjustment of CAL Output | VR16 X74-1350 | 475A {1} Short-circuit TPt (X74-1350} and adjust VR17 so that the voltage at o N | <Note>
VR17 X74-1350 | FC-756 CAL output terminai becomes 1.0 V +1%. For checking the fre-
DL-720 (2) Set the vertical axis sensitivity of 475A to 20 mV and the sweep time to quency, a frequency
0.2 ms. veiz counter {FC-756] may
(3} Lead & probe from the calibration voltage output terminal (CAL) of :;.:i‘\,/’p-p) be used.

CS8-2150 and connect it to CH1 INPUT of 475A.
(4} Adjust VR16 so that the frequency becomes 1 kHz.

< Check>

EFrequency: within 1 kHz =3%.
Qutput voltage: within 1.0 Vp-p +1%.
Duty ratio: within {50 +2)%
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Adjustment | - P.C.B. Test " ]
ftem Controt No. Equipment Contral Setting Adjustment and Check Hustration Resmnatl
ADJUSTMENT OF HORIZONTAL SWEEP
Coarse Adjustment of A $G-502 HORIZ DISPLAY: A {1) Apply a sine wave signal of 1kHz to CH1 INPUT and ‘adjust the SLOPE (+)
and B Trigger Center and Vertical MODE: CH1 oscilioscope output and ¥ POSITION to produce & waveform -of j
SLOPE TRIG MODE: AUTO amplitude 3 div above and below the harizontal center graticule fine on s N
CH1 AC-GND-DC: AC the CRT screen. div
Coarse Adjustment of | VR2 X77-1280 A SWEEP TIME/DIV: 0.2ms | (2) Adjust VR2 o that the starting point of the waveform is aligned with the
A Trigger Center and VR4 X77-1280 A SOURCE: V MODE horizontal center graticule line on the CRT screen. / \ / \
SLOPE A COUPLING: AC (3} Set A SLOPE to {—} and adjust VR4 to bring the starting point to the { \ "
A trigger LEVEL: 12 o’clock position of the starting point of the waveform produced when A SLOPE \ \
A SLOPE: + is set to (+}.
Align the starting point with the horizontal center
graticuie line
! SLOPE (~)
Align SLOPE {—) with the starting point of SLOPE (+1
f;’;’séi:;;‘r'ﬁm';‘r VR2 X77-1290 | 5G-502 | HORZ DISPLAY: DUAL (1) Set A INTENSITY to fully CCW.
o o VR3 X77-1280 Verticat MODE: CH1 (2) Apply a sine wave signal of 1 kz to CH1 INPUT and adjust the oscillator
A SOURCE: V MODE output and ¥ POSITION to produce a waveform of amplitude 3 div
B SOURCE: CH1 ahove and below the horizontal center graticule line on the CRT screen.
B COUPLING: AC (3) Adiust VR2 so that the starting point of the waveform is aligned with the
B trigger LEVEL: 12 o’clock horizantat center graticuie line on the CRT screen.
B SLOPE: + {4) Next, set B SLOPE to {~) and adjust VRS to bring the starting point of
A SWEEP TIME/DIV: 0.6 ms the waveform to the pasition 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 VR X74-1350 | TG-501 HORIZ DISPLAY: A (1) Apply a marker signal of 0.5 ms to CH1INPUT. T <Note>
A Sweop Time 50Q Termi- | Vertical MODE: CH1 (2] Operate <> POSITION to bring the first peak of the marker signal to the i (1) When TG-501 is us-
nation | A SOURCE: V MODE left end of the graticule line and adjust VR for the 11th peak to the right ed, set CH1 AC-
A SWEEP TIME/DIV: 0.5ms end of the graticule line. = GND-DC to AC,
TRIG MODE: AUTO st péak, [fhepkl Y OLTS/DIV to
A VARIABLE: CAL AN\N NN 0.5 Vidiv, thru 502
termination.
o (2} 1f the 11th peak is
not visible, adjust
VR7 (X74-1350)
for A sweep length

adjustment.

25



ADJUSTMENT

26

ttem Ag{;‘::::f"‘ Pi::o'_B' Eq;:::em Control Setting Adjustment and Check Hustration Remark
Adjustment of VR10 X74-1360 TG-501 HORIZ DISPLAY: DUAL (1) Apply a marker signal of 0.5 ms to CH1 INPUT. st peak 11th peak- <Note>
B Sweep Time 50Q Termi- | Vertical MODE: CH1 (2) On the screen A and B sweeps of CH1 input signal will appear. Operate K odoc 1. When TG-501 is us-
nation | A SOURCE: V MODE 4 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/D{V: 0.5ms end of the graticule line on the screen and the 11th peak to the right end el .8 4ltBAcE|ser above.
TRIG MODE: AUTO of graticule line on the screen. 2. If the 11th peakiis not
A, B SLOPE: + (4) Make sure that A and B TRIG'D lamps are on. 15t pele Minpea| | Visible adiust VR
A, B INTENSITY: Fully CW R ANANAN RS A RNANA (X74-1350)for B sweep
DELAY TIME MULT: 0.20 Bl sweep length adjustment.
3. The 8 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 signat of 0.5 ms to CH1 INPUT. <Note>
Length BOQ Termi- | Vertical MODE: CH1 (2) Make adjustment so that the total length is 12 div. Turn «» POSITICN 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
time marker with the
12th peak | Graticule area.
1st peak. 13th peak|
\
X i
Adjustment of B Sweep VR8 X74-1350 HORIZ DISPLAY: DUAL (1} Apply a marker signal of 0.5 ms to CH1 INPUT. VR?
Vertical MODE: CH1 (2) A and B sweeps will appear on the screen. (VRZ}
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 [ ] U
Position Vertical MODE: CH1 screen. o 1 1‘ 1‘ } \l J
A SOURCE: V MODE (2) Set the FINE knob of «» POSITION to 12 o'clock. 7 a—|-Fully tum <» POSITION CW
A SWEEP TIME/DIV: 0.5ms (3} Turn «» POSITION.fully CW without turning the FINE knob and note 3 N —r ]
TRIG MODE: AUTC the deviation between the starting point of the trace and the center of } i |
the screen. Next, turn «» POSITION fully CCW and measure the — —
distance between the ending point of the trace and the center of the —
screen.
Make adjustment so that these deviations will have the same width.
[Width eror [ iesa than 1 div. [T ] ess
[ ‘
Fully tum POSITION CCW— - b)
I
\
o i
| |
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Adjustment

P.C.B.

Test

ttem Control No. Equipment Control Setting Adjustment and Check Miustration Rernark
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 afigned with
TRIG MODE: AUTO that of A sweep in the horizental position.
A, B SLOPE: + < Check>
A, B INTENSITY: Fully CW Operate ¥ TRACE SEP so that A sweep and B sweep are superimposed on
DELAY TIME MULT: 0.20 ane anather and make sure that their starting points coincide with each
other.
Adjustment of X10 MAG VR13 X74-1350 | TG*501 HORIZ DISPLAY: A (1) Apply a marker signai of 0.1 ms to CH1 INPUT to produce a waveform
Gain 50€ Termi- | Vertical MODE: CH1 of vertical amplitude of about 2 div.
nation | A SOURCE: V MODE (2) Align the first peak 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
TRIG MODE: AUTO X10 MAG switch. i
CH1 VOLTS/DIV: 1V {3) Make adjustment so that the peak-to-peak distance is 10 div. ]
CH1 AC-GND-DC: BC <Check> {
10 times 5% | " {
Adjustment of X10 MAG | VR14 X74-1350 HORIZ DISPLAY: A (1) Apply a marker signal of 0.6 ms te CH1 INPUT to produce 3 peaks lign with center vertical graticule line.
Center 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 screen. -
A VARIABLE: CAL (3} Make adjustment so that the waveform will be aligned with the vertical *
TRIG MODE: AUTO center graticule line on the screen when the FINE knob is pulled out (X10 /
A SLOPE: + MAG position),
< Check >
Repeatedly push and pull the FINE knob to make sure that the center of the i
waveform does not move. |
e ——
L Deviation lﬁsltan"l‘ 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 signa! of 50ms to
A Sweep Time, 50ms, Sus | VR1 (5us) X74-1350 50Q Termi- | Vertical MODE: CH1 CH1 INPUT.
and 0.1ps: TC10.14s) | X74-1350 nation | A SOURCE: V MODE (2} Adiust VA2 so 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 te 5us and apply a Sus time marker

10 CH1 INPUT and adjust VR1 in the same manner as (2}.
(4} Next, A SWEEP TIME/DIV to 0.1xs and with 0.1us time marker 10 CH1
INPUT, adjust TC1 in the same manner as {2).
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tem Adjustment P.C.B. Test e . Adi Ch .
Control No. Equipnient ontrof Setting fjustment and Check llustration 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, Sus | VR3 (5us) | X74-1350 | 502 Termi- | Vertical MODE: CH1 50ms to CH1.
and 0.1us TC2 (0.1ps) | X74-1350 nation | A SOURCE: V MODE (2) Operate % TRACE SEP to separate A sweep and B sweep 1o be in the
B SOURCE: CH} 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 afigned with the
TRIG MODE: AUTO ieft end of the graticule line on the screen and the 11th peak with the
A, B SLOPE: + fight end.
A, B INTENSITY: Fully CW | (4] Rotate A and B SWEEP TIME/DIV to 5us and apply a 545 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 0.1z and with 0.1us times marker
to CH1 INPUT, adjust TC2 in the same manner as (3).
Adjustment of 20ns Tc3 X74-1350 HORIZ DISPLAY: A (1} Apply a marker signal of 20ns to CH1 INPUT.
A Sweep Linearity TCS. Vertical MODE: CH1 {2) Make adjustment so that the total length of the waveformis 11 div.
A SOURCE: V MODE (3) Adjust TC5 to align the first peak of the marker signal with the left end of
A SWEEP TIME/DIV: 20ns the graticule fine and 2nd peak of marker signal with the right end of the ,
A VARIABLE: CAL graticule line when the FINE knob pulled out (x 10 MAG position). i
TRIG MODE: AUTO > 114 i
A SLOPE: + | N vy 3
|
1\ i
~ i X10 MAG
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 TCH Vertical MODE: CH1 10 CH1 INPUT,
A SOURCE: V MODE (2} Operate ¥ TRACE SEP to separate A sweep and B sweep into the posi-
B 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: + (4} Adjust TC6 to align the first peak of the marker signal with the left end of
A, B INTENSITY: Fully CW the graticule line and 2nd peak of marker signal with the right end of the
DELAY TIME MULT: 1.00 graticule line when the FINE knob puiled out {x 10 MAG position}.
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.
® A SOURCE: V MODE (2) Measure the time error rate and make sure it is within the specification
TRIG MODE: AUTO imits.
A VARIABLE: CAL ﬁpecmcmi@
m HORIZ DISPLAY: DUAL (1) Operate ¥ TRACE SEP to separate 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} Measure the time error rate and make sure it is within the specification

TRIG MODE: AUTO

A, B SLOPE: +

A, B INTENSITY: Fully CW
DELAY TIME MULT: 1.00

limits.

Lvseem?@T"f within 2%,




ADJUSTMENT

Adjustment P.C.B. Test . N
item Control No. Equipment Control Setting Adjustment and Check lliustration 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 <Note>
Position Center Vertical MODE: DUAL, ALT traces on one another in the center of the CRT screen. When making X-Y ad-
CH1, CH2 VOLTS/DIV: 5mV (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 tumed counterclockwise, the spot moves leftward
more than § div.
{2) When the knob is turned clockwise, the spot moves rightward 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 X73-1500 PG-508 HORIZ DISPLAY: X-Y Apply & 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: BmV
Readjustment of X Readjust X position Center and X Gain,
Position Center and X Gain
Check of X Axis Frequency 5G-502 HORIZ DISPLAY: X-Y {1) Apply a sine wave signal of 1 kHz to CH2 INPUT and adjust the oscillator
Characteristic CH2 AC-GND-DC: DC output to 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 istic_| DC to 5 MHz, less than —3 dB.]
ADJUSTMENT OF TRIGGERING
Adjustment of A Slope VR4 X77-1280 5G-502 HORIZ DISPLAY: A {1} Apply a sine wave signal of 1 kHz to CH1 INPUT and adjust the osciliator

Vertical MODE: CH1

A SOURCE: V MODE

A COUPLING: AC

CH1, CH2 AC-GND-DC: AC
CH1, CH2 VOLTS/DIV: 5mV
A SWEEP TIME/DIV: 0.2ms
A SLOPE: +

TRIG MODE: AUTO

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

Operate A trigger LEVEL and CH1 ¥ POSITION so that the waveform

may have an amplitude equafly above and below the herizontal center

graticule line on the CRT screen.

(3} Set A SLOPE to {~) and make adjustment so that the starting point of
the waveform will be in the position of the starting peint of the
wavefarm 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 waveforn will be synchronized when

the A SLOPE knob is in the (+) position and the falt slope will be syn-

chronized when the knob is in the (—) position.

Feed the same signat 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 tall slope-is syn-
chronized when it is at (~} position.

(2

{3]

Align SLOPE {+} N
with the horizontal center graticule fine  SLOPE (+1
1

B 2 E/

/

el ool

SLOPE (—}
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ADJUSTMENT

Adjustment

PCB

Test

ftem Controt No. Equipment Control Setting Adjustment and Check llustration Remark
Adjustment A Trigger VR2 X77-1280 | SG-502 HORIZ DISPLAY: A (1) Set A trigger LEVEL to 12 o’clock, SLOPE (+}
Level Center and VR3 X77-1280 Vertical MODE: CH1 (2) Apply a sine wave signal of 1 kHz to CH1 INPUT and adjust the oscillator
Fix Sensitivity A SOURCE: V MODE output to produce a waveform of 4 ~6 div on the CRT screen. N A / N a
A COUPLING: AC {3) Operate CH1 ¥ POSITION to move the f so that its i is \ / \ ]
CH1, CH2 AC-GND-DC: AC equally above and below the horizontal center graticule line on the CRT 7 \ \
CH1, CH2 VOLTS/DIV: 5mv screen. { / \ /\
A SWEEP TIME/DIV: 0.2ms " | {4) Adjust VR2 so that the starting point of the waveform is on the horizon-
A SOURCE: + tal center graticule fine on the CRT screen. \ i/ / \‘ |
TRIG MODE: AUTO {5) Pufl FIX knob and adjust the sine wave input signal of CH1 to obtain a i N7
waveform of 1 div. ’
{6) When A SLOPE is alternately turned to (+} and (—), adjust VR3 to syn- fign the starting point with the LOPE (-}
chronize. horizantal 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
must be always on the horizontal center graticule fine. ¥
(2} With A SLOPE remaining in the position of (+}, tumn trigger LEVEL
clockwise toward 3 o’clock from near 9 o'clock and see if the waveform N——Bv
is as shown at right.
(3} Adjust the osciflator output so that the waveform amplitude becomes ‘PT
0.5 div and make sure that synchronization can be obtained by A triggsr VR @
LEVEL. NA 2N [N
HNEERNENE
Trigger LEVEL at 9 o’clock direction
Trigger LEVEL at 12 o’clock Pposition
Adjustment of 150 MHz TCY X77-1280 5G-603 A, B SOURCE: CH1 {1} App.w a 150 MHz sine wave signal to CH1. INPUT and adjust the
) oscillator output to produce a waveform of 2 div on the CRT screen.
Trigger = X77-1290 (2) Adjust TC1 so that the waveform is synchronized at 2 div.
<Check >
Adjust the oscillator output so that the waveform amplitude becomes
1.5 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 oscillatar Align SLOPE (+}
Vertical MODE: CH1 output to produce a waveform of 4~6 div on the CRT screen. with the horizontal center graticule line  SLOPE {+)
A SOURCE: V MODE {2) Operate A trigger LEVEL, B trigger LEVEL and CH1 ¥ POSITION to move
B SOURCE: CH1 waveform so that its amplitude is equally above and below the horizontal NN H SN
A, B COUPLING: AC center graticule iine on the screen. ra F
CHT, CH2 AC-GND-DC: AC -| (3} Set A INTENSITY to CCW and B INTENSITY to an arbitrary position near 3 kY
CH1, CH2 VOLTS/DIV: 5mV 3 o’clock. Y/
A.B SWEEP TIME/DIV: 0.2ms | (4] Set B SLOPE to (—) and make adjustment so that the starting point of k /' i\
A VARIABLE: CAL the waveform comes to the same position of the starting point of 5, “. i
A, B SLOPE: + waveform when B SLOPE is in the (—) pasition. R, \ St
TRIG MODE: AUTO <Check> ]
A, B INTENSITY: Fully CW (1} Tuen B SLOPE knob altemately to {+) and {—) and make sure that the 'SLOPE (—)
starting paint is atways on the horizontal center araticule line.
{2} When B SLOPE is in the (+) paosition, the rise slope of the waveform
should be synchronized and its fail slope be synchronized at (—).
{3) Apply the same signal to CH2 and set vertical MODE to CH2 to produce .
a waveform of B sweep of CH2 on the screen to make sure that the rise
siope of the waveform is synchronized when B SLOPE is at {+] and the
fail slope is synchronized at ().
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ADJUSTMENT

Adjustment P.C.B. Test ) " .
tem Controf No. Equipment Controt Setting Adjustment and Check lifustration Remark
Adjustment of B VR2 X77-1290 | SG-502 HORIZ DISPLAY: DUAL (1} Turn B trigger LEVEL knob to 12 o’clock. SLOPE (+1
Trigger Level Center Vertical MODE: CH1 (2] Apply a sine wave signal of 1 kHz to CH1 INPUT and adjust the osciflator i T T I I
A, B COUPLING: AC output to produce a waveform of 4 ~6 div on the CRT screen. ; N Y R N
CH1, CH2 AC-GND-DC: AC | {3} Operate CH1 ¥ POSITION 5o that the waveform has an amplitude squal- —{f - ‘\ /' y X
CH1, CH2 VOLTS/DIV: BmV ly above and below the horizontal center graticule fine on the screen. o
A,B SWEEP TIME/DIV: 0.2ms | {4} Turn A INTENSITY to CCW and B INTENSITY to position near 3 o’ciock { 3 Wil V
A VARIABLE: CAL and make adjustment so that the starting point of the waveform is on the \ 0\ A
B SOURCE: CH1 horizontal center graticule line. KA \
< Check> A I | /- AR,
(1} Turn B SLQOPE aiternately to {+] and { —} and make sure that the starting R [ [_ \
point of the waveform is always on the horizontal center graticule line. " Align the starting point with 1 T S .
{2) With B SLOPE knob remaining in the {+] position, tumn trigger LEVEL horizontal center graticule fine.
knob clockwise toward 3 o'clock from near 9 o‘clack and see if the
waveform appear as shown at right. ) o
(2} Adjust the oscillator output so that the waveform ampiitude becomes Tigger LEVEL ot 3 o'clock direction
0.5 div and make sure that synchronization is obtained at this time by T
ting B tri LEVEL. !
operating B trigger \ X y A\l\‘ ’v/ _\Y
fh
NV SWARY;
B v v v v
i J[’ NCAA XL
| LT I
| Trigger LEVEL st 9 o'clock direction
Trigger LEVEL at 12 o’clock position
— — — .
Adiustment of VRS X74-1350 HORIZ DISPLAY: ALT (1) Set DELAY TIME MULT to 0.20.
DELAY TIME MULT VA X74-1350 Vertical MODE: CH1 (2) Operate A INTENSITY and B.INTENSITY properly to make B trace
CH1 AC-GND-DC: GND brighter and A trace light dimmer. 5t VAE 50 that the & Sweep s 0.2 div.
TRIG MODE: AUTO (3) Operate «» POSITION to bring the starting point of A trace to the left . " i ] A Sweep
A SWEEP TIME/DIV: 0.1ms end of the graticule line on the CRT screen. i ! frddeleos
B SWEEP TIME/DIV: 1ps (4} Make adjustment so that B trace may appear as shown at right. / : .
¥ TRACE SEP: NORM (5) Next, set DELAY TIME MULT to 10.00. L L
STARTS AFTER DELAY: PULL| {6) Repeat (1) thru {5) 2 or 3 times. [ I ]
<Check> [ |1 g, |
Set DELAY TIME MULT to 5.00 and make sure that the starting point of B | g the starting point with
trace is in a position within 5 div 0.2 div from the left end of the screen, the ieft point of scafe.
T TTTT
I I 2
I = e Sueeo
!
TT “Align the starting point with
AS { ; the vertical graticute fine, {VRE}
wesr” | ‘Lﬁelease lock__ | .
|
| [ |
B e 7 .
I N
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Iustration

Remark

OPERATING CHECKS

Check of Current CAL

Current probe|
P6302

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

AMS03

475A
Check of Trigger 8G-502 Vertical MODE: CH1 (1) Make measurements of trigger sensitivity according to the table given
Sensitivity SG-503 CH1 VOLTS/DIV: EmV next page. (For both A and B sweeps)

475A A, B SWEEP TIME/DIV:

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

m
[4h
{2)

U]
1

(2,

(]
{1
{2}

(3

@

vl
(1

{2)

{31

(4]

(5,

®)

A Sweep, INT

Set HORIZ BISPLAY to A and A SOURCE to CH1.

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. Wheh doing this, make sure that the A
TRIG' D lamp is on.

Check synchronization by each check frequency.

B Sweep, INT

Set HORIZ DISPLAY to B DLY’D, A SOURCE to CH1 and B SOURCE to
CH1.

Apply a sine wave to CHT 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 TRIGD lamps are
on.

Check synchronization by each frequency.

A Sweep, EXT

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

Apply a signal of the same voltage simultaneously to CH1 and CH3 IN-
PUT jacks.

Operate CH1 VOLTS/DIV to produce a waveform of & div on the CRT
screen.

Vary the osciliator output and operate A trigger LEVEL to measure the
minimum syncl iZif i by the osci (475A).

Check synchronization by each check frequency.

When doing this, make sure that A TRIG'D lamp is on.

B Sweep, EXT

Set HORIZ DISPLAY to ALT, A SOURCE to CH1 and B SOURCE to EXT
1/1 or 1110,

Apply a signal of the same voltage simuttaneously to CH1 and CH4 IN-
PUT jacks.

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

Operate B trigger LEVEL and A trigger LEVEL to synchronize both A
sweep and B sweep.

Vary the oscillator output and operate B trigger LEVEL and measure the
minimum izing i by the oscil {475A}. Check
synchronization by each check frequency.

Make sure that the B TRIG'D lamp is on.
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V] Check of trigger sensitivity

Trig. sensitivity (Min. sync ampiitude)

FREQ. RANGE

COUPLING (2} 3°ﬁg%§ SOURCE SOURCE
(1 or CH2) EXT 1/1 EXT1/10

20tz ~ 20MHz 0.5div S0mVp-p 0.5Vpp

ac ~50MHz 1div 100mVp-p Wpp
~ 150MHz 2.0div 280m¥p-p 2.8Vp-p

DC~20MHz 0.5div 5OmVp-p 0.5Vpp

oc ~50MHz Tdiv 100mVpp 1Vp-p
~150MHz 2.0dv 280mVp-p 2.8Vpp

kHz 0.5div 50mVp-p 0.5Vp-p
AC Not to be Not to be Not to be

HFes 1MHz i
at Tdiv at 100mVp-p at 1Vpp

MMz 0.5dv 50mVp-p 0.5Vp-p
AC Not to be Not 10 be Not 10 be

Lf e Kz i
at 1div at 100mVp-p at 1Vp-p

| VIDEO signal
VIDEQ FRAME 0.5div 50mVp-p 0.5vp-p
LINE

VI Check of trigger sensitivity by TRIG MODE
HORIZ DISPLAY: A, A SOURCE: AC

Trig. sensitivity (Min. sync ampiitude]

FREQ. RANGE
TRIG MODE G sounce SOURCE SOURCE
Hz) - Mobe EXT 111 EXT 110

(CH1 or CHD)

50Hz~ 20MHz 0.6div 50mvp-p 0.5Vpp
AUTO ~ 50MHz Tdv 100mVp-p Wp-p
~150MHz 2.0div. 280mVp-p 2.8Vpp
X 40Hz~ 20MHz|  1.5div 150mVp-p 1.8Vp-p
150MHz 3.0di 420mVp-p 4.2Vpp

[vmcmx of trigger source (A sweep)

TRIG MODE: AUTO, HORIZ DISPLAY: A

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

T — 1
A SOURCE Operarion i

Vertical MODE—CH1, The signal of CH1 is synchronized with A i
sweep
Vertical MODE—CH2, The signat of CH2 is synchronized with A

sweep
Vertical MODE -~ DUAL, ALT
When the signals of CH1 and CH2 are superimposed
on one anather they are synchronized with the A
sweep of CH1 and CH2, respectively, but there will
2 no synchronization when thers is 1o signal
V. MODE Vertical MODE~-DUAL, CHOP. No Sync.
Vertical MODE—ADD
Synchronized with the signal of CH2 when CH1 + CH2
(CH1 — CH2 at CH2 INV)
Vertical MODE = QUAD, ALT
When the signals of CH1 ~ CH4. are superimposed
on ane anather on the CRT screen, the signais will be
synchronized with the A sweep.of CH1 ~CH4 respectively
but there will be nio sync when theré is no signal.
Vertical 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 R:ee:;gna\ of CH3 is sttenuated to 1/10 and synchronized with A

3 Check sync by the lighting of A TRIG'D lamp.
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Vertical MODE: CH1
STARTS AFTER DELAY: PULL
CH1 AC-GND-DC: AC

A SWEEP TIME/DIV: Tms

B SWEEP TIME/DIV: Bps

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

Adijust 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 pattemns of the screen appear as
shown at right (the second peak of the A sweep should be intensity
modulated and shouid be aligned with the left end of B sweep scale) and
note the dial reading at.this time.

(4]

{5,

I et o i

i
|

IR

Measuro the dial
reading. (A)

DELAY TIME
MULT

ftem Ag’;‘rf::;‘le“‘ P"&?' Eq;:zem Controt Setting Adjustment and Check Hlustration Remark
[Vill} 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.
(2) Apply different signals to CH1, CH2 and CH4 and superimpose the
signats of CH1 and CH2 on one another on the CRT screen and syn-
chronize them by A trigger LEVEL.
(3) Set HORIZ DISPLAY to B DLY'D and operate B SOURCE as described
below to check the synchronization.
B SOURCE Operation
cHi The signal of CH1 is synchronized with B sweop. 44{
CHZ The signal of CH2 is synchronized with B sweep.
EXT 11 “The signal of CH4 is synchronized with B sweep.
ot 10 e signel of G is srenusted to 1/10 and synchrorized
| with 8 sweep.
{4} Make sure that the B TRIG'D lamp is on.
Check of Jitter SG503 HORIZ DISPLAY: A {1) Apply a sine wave signal of 150 MHz to CH1 INPUT and adjust the
500 Termi- | A SOURCE: CH1 oscillator output to produce a waveform of 4 div on the CRT screen. Jitter within
nation | TRIG MODE: NORM {2) Operate A trigger LEVEL to find a point where the jitter is minimized. 0.25div.
A COUPLING: AC 1 i
A SWEEP TIME/DIV: 20ns Jitter less than O@
CH1 VOLTS/DIV: 0.1V
CH1 AC-GND-DC: AC
X10 MAG: PULL
HOLDOFF: NORM
T
Check of TG-501 HORI(Z DISPLAY: ALY (1) ‘Apply a marker signal of 1 ms to CH1 INPUT to produce a waveform of }\S\Jvee;; <Note>
DELAY TIME MULT 50¢ Termi- | A, B SOURCE: CH1 2 ~3 div on the CRT screen. 11 When TG-501 is used,
nation | TRIG MODE: AUTO {2} Operate % TRACE SEP to separate B sweep and A sweep. ) CH1 VOLTS/DWV should

be set to 0.5V thru 508
termination.
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] ftem Ag’;‘:::,'le nt Pff‘ Equ:rsr:en . Control Setting Adjustment and Check Hhsstration Remark
(6) Turn DELAY TIME MULT and operate «» POSITION so that what is T K swerm -
shown at right will happen at the 10th peak and note the dial reading at “I" =
this time. ’15 Ak i
(7) Make the following calculation from the dial reading to make sure that 1 = < \
the error is within the specification limits. - i
{B) — (A)=8.00+0.2 - T
[Time multiplication error | within (1% of +0.1% of full scale)] i
Measure the dial
reading {B)
@iusmv TIME
MULT
Check of TG-501 HORIZ DISPLAY: ALT * (1) Apply a marker signal of 1 ms to CH1 INPUT to praduce a waveform of Ao | |1
Delay Time Jitter 500 Termi- | A SOURCE: CH1 2 -3 div on the CRT screen.
: nation | B SOURCE: CH2 (2) Operate ¥ TRACE SEP to separate A sweep and B sweep. NININ
E TRIG MODE: AUTC {3) Operate DELAY TIME MULT to obtain the patterns as shown at right. >
Vertical MODE: CH1 (DELAY TIME MULT is to be set to about 10.00). e
STARTS AFTER DELAY: PULL | {4} Make sure that the jitter of B sweep is fess than 0.5 div at this time, | 17
B ENDS A: ON s
CH1 AC-GND-DC: AC
A SWEEP TIME/DIV: 1ms
B SWEEP TIME/DIV: 1gs
Check of BEAM FIND HORIZ DISPLAY: ALT Make sure that the trace length is fully covered the screen when rotated
A SOURCE: CH1 SWEEP TIME/DIV to each range:
B SOURCE: CH2
TRIG MODE: AUTO
Vertical MODE: CHT
STARTS AFTER DELAY: PULL
B ENDS A: ON
CH1 AC-GND-DC: AC
A SWEEP TIME/DIV: 1ms
B SWEEP TIME/DIV: Tgs
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TROUBLESHOOTING

HORIZ

““TRIG MODE""
DISPLAY, YES

LED, goes on

LED goes on

‘Ali signal of
“"HORIZ DISPLAY".
P.C.B. nomal

SUPPLY

“A~DUAL"
LED normal

XY LED.
normal

% AUTO ~ SINGLE”
LED. norma,

{X81-1320)
IC1, 3

(X81-1320)
Ic2

Q1,2
01,




HORIZ
DISPLAY,

TROUBLESHOOTING

"TRIG MODE""

**MODE" LED

\ED goes on,

Al signal of

P.C.8, normal

SUPPLY

~DUAL”

LED nomal

“"HORIZ DISPLAY"

LED, goes on

{X81-1320)
IC1, 3

(X81-1320}
Ic2

Q12
D1,

“AUTO ~ SINGLE”
LED. normal

~'RESET™ LED
normal

(X81-1320) {X74-1350}
IC1, 2 1C2h, 7c, 8¢, 8d
D4, 21,22

Goes on

Al signal of
“MODE" P.C.B.
normal

“'CH1 ~CHOP'”
LED. narmat

’CH2 INV*
20 MHz Bw""
LED. normat

NOJ

1X81-1320)
c1, 2

{X73-1600)
CH2 INV: Q48 ~ 5




Check the A, INTEN.
«» 4 POSITION (8EAM FIND} operation

TROUBLESHOOTING

SUPPLY

Output o P16,
normat

Q58-~-61, D25

ot X738 160 00
nennal

Chhwch the
HEAM
L HND
\ aperation

A SWEEP
TIME/DIV.
normal

A VARIABLE
normal

A" DISPLAY
normal

I€3a, Q7

{X74-1350) {X74-1350)

CALTT
DISPLAY
normal

Confirm that waveform is.
#{obtained at all ranges.

Connectdr P48
XY (Pin 15},

" Output of P35.
normal

YES

)

AN
The spot:
“does not vary Y E
witen rotaung the

SWEEP TIME/DIV
cqurgt 7

D19,20, iC2a,b,
1c8d

{X74-135C

Bsw

Output of P28.
normal

1X68-1400}

BLANKING
CONTROL

BLANKING
CONTROL

]

TIME,
nor

I

YES

20MHz BW ADD operation,

TH1 operation.
mal

VERTICAL

aormal

SUPPLY Q69 ~71, 027,28

[
[

(X73-1500) l

Qsa
QNJOFF operation,
ral

{X73-1500)

{X73-1500)

normal

DUAL operation,

CHANNEL
SELECT

YES

YES

BLANKING_}

Quad operation,
normal

82-85
alb outputs

CHANNEL
SELECT

CH3 CH4 AMP

oo

S




TROUBLESHOOTING

A VARIABLE
normal

IC3a, Q7

{X74-1350}

3t waveform 15
taliranges

BLANKING
CONTROL

ADD operation,

Orrgu
X2 160 00
aminal

Output of P16,
aormal

1HIND

Chack the:
HEAM
\

s s ation,

'SWEEP TIME/DIV
coptrgl ~

019,20, iC2a,b,
ICi8d

(X74-1350)

o~
e spot

@oes not vary™\YES
winen rotating the F_>

{

Confitm that trigger signal is applied.
i the trigger signai is not applied,
check the trigger system first

®

YES

CALT” YES BSWEEP™\_YES AINT.E NLYES o
DISPLAY TIME/DIV - B OLY'D" \YES )
normsl ko DISPLAY, normal display, normel Dus) ewees.
No NO NO NO
Q43,4547 BLANKING BLANKING
CONTROL CONTROL
{X74-1350) l

1681

1400}

BLANKING i

BLANKING
CONTROL

YES

YES Quad operation,

DUAL operation,

CHANNEL
SELECT

1X73-1500)

mal

8285
all outputs
normal

CHANNEL
SELECT

CH3 CH4 AMP

CHANNEL
SELECT

DUAL SWEEP

39
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TROUBLESHOOTING

Cannector Connector
P46 output. P44 output,
normal

normat

Zaxis
modulation,
normai

YES

At outour, S YES X axis: 09,10, L1
norms|

(Trace Rotation)

Scale [Humination
08, PL1~4

(X68-1400}
{ Check the {X68-1400)
duty ratio

5V pin
voftage at TP1
tinner pini.

normal

Collector
waveform of
082, normal

(X68-1400)

{outside pin}.

NO ¥ (x74-1350)

080,81, D71,72 082, 072,73

(X74-1350) (x74-1350)







TROUBLESHOGTING i

-
{ POWER SUPPLY OF EACH VOLTAGE )
P22 Versat output amg |20 Vertical pre-amp P2 Py

W the power supply voltaye is not nor- 731510 03 X73.1800.00 X81-1320-00
mal, find the defective urit relerring to
the below flowchart.

Filter P31 Power supply P30 Power blanking P27 Horicortal output | P36 Trig sweep Pas B Trig switch

X70-1020-00} W02-0413-05 X68-1400 00 amp X74-1350-00 X77-1290-00

. X74-1360 00

— 1 P40 (P41)

Sweep rotary P47

High voltage
W02.0414 05 X74-1310-00

A Trig switch
X77-1280-00

Pag

CH3, CHa amp P54 | “HORIZ DISPLAY"
X73-1520-00 P.C.E.

J25:5031-02 (2/3)
|

P55

“*HORIZ DISPLAY"" |

J.25'5031A02 {2/3)

Output noemal

X68 1400

Uit suppiy

X88-1400 normal
P30 voltage. normal

( SUPPLY

FOUNDATION ” I Hepairdelzctive—l
voLtace | ! unit

“Power supply"”

{W02-0413-05}

(X68-1400) [
|

FOUNDATION
VOLTAGE
N

iC1a,Q1,2,01 IC2s, A3, D2




TROUBLESHOOTING !

JLTAGE) P2 cPU P62 o "
P22 Vel outpot amp P20 Vartical pre-amp o1 Tan0-00 J;A:gogaﬁég' »
ae power supply, voltage is not nor- X73 151003 X73-1500-00
. find the detective unit roferring to
below flowchart.
[l
P45
H tal output N . N
Fiiter P31 Power supply P30 Power blanking 27 R P36 g sweep B Trg swich
(X70-1020-00) W02-0413-06 X68-1400 00 741900 00
P29 _—_—l 1 P40 (P41)
S
High voltisge umt e rotary P47 A Trig switch
W02 0414 0% X74-1310-00 X77-1280-00
P48
CH3, CHa amp Ps4 | “HORIZ DIspLAY
X73:1520-00 J25-5031-02 (2/3)
lpss
**"HORIZ DISPLAY"
P.C.B.
J25:5031-02 12/3)
nput of Uni s
SUPPLY XBB-14P%%normal VD.,:;:‘:,D;:,:,H
[ power supply”’ ] i rounpaTion | Repair defective :
(W02-0413-05) | voitase | unit '
(X68-14001 j
prm———y | YES
FOUNDATION ; YES +52v YES P;;.%gvz
VOLTAGE i - fn
‘ NO
I
’ 1 \C1a Q12,01 1c23, Q3, D2 [ 1C2b, 04, b3 I 1C 15, Q5 et 0242628
o, 9V D16,17,20




When X-Y signal (P48, Pin15} is in X-V,

== signalis "L’ and nat in
signal is “H".

|
1
|
1
v
)

Signal of
P43, Pin15,
normal

{X81-1320)
IC1,2, Q1,2
D1

QA QB
output, normal
1C2a Pin 3

——
[ BLanKiNG )
\_ contROL

When X-Y operation, QA

is M and QBis L.

1C13a output
signal, normal

X-Y Controf
ool

1X73-15001
IC3a-d, 6
Q81
(X74-1350}
IC14b
Q68
019,20,25,27,
515365

TROL (Fig. 8}

[Relev 10 BLANKING CON-

normal

P28-4 {073}
output signal,

P28-2 (Q75)
utput signal,

AN
AB select

iC13aPin3

signal. normal

i€2a,6a,11cd |

1C12¢,d,13a

Q72,73.

IC11a,12ab

Q74,75,1C1 1b

_ All'sslect

Check the «» POSITION

__Jr ', operation

as9
collector wavefarm,
normal

YES

(X74-1350)

output. normal

YES

428,30
D47,48,51

,{cmck the X1OMAG operation

1X74-1350)

IC14b, D47 <49
Q29,30

42

(X74-1350)
Q53 ~59, DO
IX77-1280)
Qil, D1

Q80~71
D53~860

When X-Y operation,
» POSITION and
XTOMAG do not funstion

TROUBLESHOOTING

BLANKING

BLANKING CONTROL

{X68-1400}

Q13 emitter
wavelorm

normal

Check the INTENSITY operaton
"t Check the BEAM FIND operation
H

Q17-~19,22,23
D10

Pag 1c13a | I
v ic12d
HORIZ N ouT ta e |
DISPLAY | BUFFER ouT Dank-|blank-
e | s | R | ' B PR P
A H H L H [ L H oA H
ALT H L |t | Tocote | W [oaefos
A-INT-B H BlL | ! L] ® |oalos
B-0LY'D H (SN Y | vl n | n|os
DUAL H L L TOGGLE !TOGGLEE CAv | 0B
ARSI

Complex waveform 1C11b output. When CHOP operation,
output of P28 is complex CHOP signal waveform.

Table 4

o (RMIRCHY VERACOER VAR

o [

Bl

a8 m

I

i

I

QB*

L]

UUTHEY

QTOGGLE I_J—

__At DUAL
T TOGGLE |

I

IC 12d out

L

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

" v 2.0
][ CHOP Ope-ation




TROUBLESHODTING

[ Check the INTENSITY operatien |

Check the BEAM FIND operation

J

YES

> Q18!
Q13 emitter Collector wavelonm

‘wavaform
normal

BLANKING

(X68-1400)

Q17~19,22,23
D10

BLANKING CONTROL

Pag IC13a I P28 i !
- ic12d i
HORIZ XY w out ia e | |
oispLay | BUFFER — our Blank-iblank: i
5P | S ‘ Alo 1 9 10| 2o |
A H H|L{H l L H joajn !
ALY H L L TOGGLE H Qas | OB H
wgnal, normal AINT-B H Wl T wTo] o loajos :
1C13a Pin 3 ! :
B-DLY'D H L H L ’ H H L a8
(X74-1350) buAL WL || TocoLe Tosele oas fose <AINTB> <8DLY'D>
t & | czearn [ 1J | 1 wzearm [ (W] LT I al
Laal I EX E KRS I T | e e B e S e, WPy e, R e R gy Sy B

c1200

75,1C11b

Complex waveform IC11b output. When CHOP operation. |
output of P28 is complex CHOP signal waveform.

Q29,30
047,48,51

Table 4

< ALT >
[ s [ e T m [ S
P 1 1 ™ Cswarn ST

i wima [ L
[ o ! | L r

ik the X1OMAG operation QA* Mﬂmﬁmﬂi E ;X \ [ il P CHOP Ope-ation o
B i i F20 470 I —

: e B e Wi e B e Bl
o a8 0 ] [ ] <DUAL >

o

A agopl .
. bt RNk KRG 411 111]1 11 A 11 111111) E—
QB Ji il L l M tﬂ i
cisra -
When XY opartion, — oz [ [
<> POSITION and QTOGGLE :
X1OMAG do not function e [T LT
At DUAL i
T TOGGLE L | e JE— [—
IC 124 out — r2s 2 — 117111 —

Fig. 8 RELATIONSHIP BETWEEN A, B SWEEP AND QA. QB Fig. 9 BLANKING CONTROL



TROUBLESHOOTING |

] “Cotector “\_YES ASWEEP | YES 1c manae|| YES
S &S R S

Emitter
signal of Q22
2

Qutput of
QB v

iIc1d, 2a,b J——o( £ND }

( ASWEEPSTOP )

e
t(X74-1350)

HORIZ DISPLAY A" NO
TRIG MODE “AUTO" |
Vertical MODE “CH1"" IC7a,b, 108

ic1d: D2, 3,2

A SOURCE ““CH1""

CH1 AC-GND-DC "GND" iC7c: D3,4, IC8d

iC74d: IC9a. b

Qi
Emitier

ICtd: 12Pin "H”
% { IC7¢: 10Pin "H”

1C7d: 12Pin “H” NO NO

iC2a,b
Q4-8 Q18a,b, 19 IC72,b, 10a e Q2ta.b, 20,22
D6~13

ep \d BSWEEP  JIYES spECIFIC RANGE|YES
) sTOP B SWEEP SYOP

A swes
normal
NQ‘ (X74-1350) {X74-1350, X74-1310)

A SWEEP
STOP

Confirm that the voltage changes by turn-
ing the DELAY TIME MULT dial.

Doesn't sweep
atall ranges

@ H")

Pulse of
iC50 S,
normal

YES Output of

36,1V’

] 1
1C7d, 9a or icsb

check the X-Y
and butfer

B SWEEP STOP Q49
Ermitter, OV

1C10b. normal

(74-1350}

26

D24, Q2
1C8a, 10b

Pulss of
ic50.T.

Q36
H {27V} evel
normal

IC8a,b, Q34~38,
D36 ~43

Q48a,b, 494}-— 1C10d, 048,49 }—




TROUBL

£S speciFic aanGE|| YES END
A SWEEP STOP

Q18a,b, 19

iC7a.b, 10a

Enmitter
signal of 022
pre

ESHOOTING

ic1d, 2;,»?——0( enp )

Q21a,b, 20
Q22,23

NO

NO

~.

I
L IC7a,b, 10a 1_.

PECIFIC RANGE[YES
8 SWEEP STOP

B SWEEP [YES S|
STOP
-1310)

fQ”H"}

Dutput of
a3, "1V

1

Q49
Emitter, OV

Fulse of
IC5b S,
normal

ICsa. 1C4d \-—

l Q48a,b, AS‘F

iC10d, 048, 49

1C10¢, GBO~562

Q48a,b, 49

Pulse of
ICEb. Q.
normal

1C10d, 045,49—}—-

4.5V
3.5V
4.5v

3.5V

4.5V

3.5V
5.0V
3.0v
3.8v

3.0v
3.8V

1.5V
4.5V

3.5v
iC2b " ﬂ 4.5V
3.5v
4.5V

i
)
s 35V

8
|

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}

43



) TRDUBLéSHUDTING

SPECIFIC RANGE
A SWEEP STOP

iX74-1350)

Except 20ms,
YES 10ms, 0.2ms, 0.1,ms.

0,55~ 50ns™
range sweep
normat

All range

"0.65~ 0. 15"
swaep normal

range sweep
normal

“05s-01s,5ms~1ms  ygg 7055, 028

505~ 10ps™ 5ms, 2ms, 50ys, 2045
range sweep. range sweep
posmat

YES

YES

"0.55~.10ms”
sweep’ normal

b1
(X74-1310)

23]
{X74-1310}

D7 D6 b5
{X74-1310) X74-1310} X74-1310)

04 D! 0 Q11,12,13
X74-1310} {X74-1350)

Excent 20ms,

SPECIFIC RANGE
B SWEEP STOP

{X74-1350)

D9
- (X74-1310}

. 10ms, 0.2e0s, 0.1ms e 1 “6rms. 2m3
750ms ~ 50ns'" S0ms ~ 0.1 s 2. s 508~ 104" 50us; 20us”
sweep, normal range sweep. '50ms ~ 058"

“50ms~ 10ms”
range sweep.
cosmal

D41,42,43
X74-1350)

range sweeg,
gormal

range sweep
‘fAormal

D16
! (X74-1310}

D15
I X74-1310}

D14
(X74-1310)

D13
{ X74-13100 |

D12 . r D1 — 010
- X74-1310) -
1X74-1310} i (X74-1310} 1 (X74-1310}

YES BLANKING || YES

if__CONTROL i \ END
=

8 sweep, normal

DUAL SWEEP

{X74-1350)

a8




TROUBLESHOOTING ‘

Except 20ms,

0.5 0/5\ 1 "G 55.02

YES s~815,5ms~ 1ms  ypg 655,078 [ o e Oam 1as

60us~ 10,5 Srms, 2ms, 5045, 2045 1o Sme~0.1ms ety vatal
Ao sweep. normat eep,

D8 Ds D3 D2 Q11,12,13 Q10,114,156 Q9,16,17
X74-1310) {X74-1310} {X74-1310) (X74-1310¢ iX74-1310) (X74-1350) {X74-1350) {X74-1350)

o 10 W g “dme 2%
<Goot 107, 1om S8 me - e 1o
0 1ms. 14s. e o s hems. 50ps, 208" 50ms~ 10ms’

range sweep, range sweer.

o1
1 {X74-1310} |

D12

H X74-1310)

Q39,46,47
{X74-1350}

D41,42,43
{X74-1350}

040,44,45
(X74-1350)

D10
{ X74.1310)

014 D13
x74-13100 | X74-1310) |

F= (=



TROUBLESHOOTING

.. Gheck the VARIABLE

a
Check the ¥ POSITION

B Only collector signal
| operation X5 GAIN Gpsration 7 Lotaszis L f
~_ YES Q15,16 ES 1P Output
CHY Bt con;:s’c:or P4; lector waveformee colleclsnrzsignals YES ©waveroren, et at
normal al

form;
(X73-1500) ~Lo™e

connector
()

{ Check the BEAM FIND
operation

YES

X73-1510)
output, normal

CHANNEL
SELECT

CH1: Q18~23 CH3: Q76,77
82-64

,Q1~§, D29~32
e D6-~10, 26  CH4: Q79,80
D1-3 CH2: 056,57 D33~36

D21 -24

A When CH2 operation,
Check the y. POSITION only collector signal of 3

1 XB GAIN. CHZ INV. 171 @83 is “L”, but when X-¥  [When X-Y operation, check the.

: | operation } \ operation, it is M. rl waveform of CH1 signal.

YES, YES YES

TP waveform
normal

a62~57
62~ 64
D20-24.26

Q46,47
collector waveiorm.
normal

CHANNEL
SELECT

FF.R.S signal, Select signal,

normal

Al
outputs at P2
rommal

Poor contact
P2

signals at P14,
normal

/
{(cranneL seLect
N S

Refer to CHANNEL SELECT
{Table 5)

IC3a~d, 63,0
D42~45, Q81

ALT/CHOP

CP.DS. CQ.
single/phy.

normal

NO[x74-1350)

V. PRE CLOCK

IC3a~d, 4d
D37 -39

CHANNEL SELECT

MODE INPUT LOG OUTPUT signal FLIP-FLOP PRESET
P2) CLEAR signal
CH1 | CHz |DUAL]ADD [ ALT | X-¥ | A% | S5a | Rsb
chy L H{H A |[H[RAR[A| L "
5 CH2 H T " H H H N [ A
g z ALT T
g z wlmw | o ]n [N S H
g 2 ChHoP : E
& ADD H i A | TH T Tl Al Al ] T "
e o)
S 5 ALT HWlw W | n
Bt L
@ 3 CHOP H
%Y operation Same at above CIH A H
Note; Number of () is No. of time chart. [See Fig. 11} *1 Vertical MO!
' DUAL (ALT
QUAD {AL1
HORIZ DISF
Time chart



TROUBLESHOOTING

- signal

T
waveform,
normal

No,

CHi:QY8~23 CH3: Q78,77

6284 D29~ 32
B6~10, 26 CH4: 079,80

CH2: 056,57 033~36

D21~24

M2 operation,
llector signal of .
LY But when XY ('When X.y Operation, check the

flwaveform of CH1 signat,

on, it is K,

Outpuy

waveform ay

connactor
&)

X73-1610)
Outpu, norma)

Q65~68

CHANNEL SELECT

SWEEP operation

Note; Number of O is No. of time chart. (See Fig, 11} "1 Verticai MODE;

DUAL (ALT)
OUAD (ALT) Time chart No. @, Signal tevet 1y
HORIZ DISPLAY; DijaL

Tims chart No. §.

*2 HORiZ DISPLAY; *4 HORiZ DISPLAY;
LT, DUAL ouAL
*3 Vertical MQDE;
DUAL
MHORIZ DisPLAY;
DUAL

Time chart NO. @ - @).
Table-5

45



46

CH3/CHA AMP CH3 trace

TROUBLESHOOTING

CH4 trace YES

display. normal

e ST N
( v.rre cmcx

(X74-1350}
Refar to V. PRE CLOCK

(Table right)

RL1, Q1,2, D1

Output at

azeime connector P11.

signal, nosmal

normal

connector P14,
Pin 5 and 6.

@ Vertical MODE; DUAL (ALT)

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

iC12e.b

(@ Vertical MODE; QUAD (ALT)

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

1C12¢,15

L 1

disptay. normal

Check the CH3
1

A
4 POSITION

Check the CH4
4 POSITION
operation

operation

NO[ix73-1520 B

TP3
waveform,
normat

Outputat
connector P12.
normal

Input
signal of Q108
normat

vaveform,
 normal

AL2, 08,10
D3

062,63,79,80
D33-36

(@) Vertical MODE; DUAL {CHOP} @) Vertical MODE; QUAD {CHOP) (®) Vertical MODE; ADD

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

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

o 05 s 500 s

HORIZ DISPLAY; A, ALT, A-INT-B, B DLY'D
o UL AL LI L sorose sout soonr

PO o T s Y o D P oo o,

HORIZ DISPLAY; ALT

HORIZ DISPLAY; DUAL P e T e B e
FS I, 0,20 0 O L e T e

P T T
R s T U o o T
S T T o W Y Y
PR T o T U oy W
[ T e B W gy Ty W

HORIZ DISPLAY; DUAL

Fig. 11 Time Chart

<
2
g
s
&
&
u
2
@
X;

Now

{8) Vertical MODE; DUAL {ALT), QUAD (A
i

HORIZ DISPLAY; A, A-INT-B, B e
oLY'D 4 B

IS g WS S oy U oy TSy S .

| H
SPLAYALT ;

NS | O Y O N O O o
H

HORIZ DISPLAY; DUAL
A non g

Vertical MODE; CH1, CH2, ADD

sunns SAAY, AT




TROUBLESHOOTING

V. PRE CLOCK V. PRE CLOCK
N CH4 race YES e e
Check the CH3 Sisptay. normat END INPUT OUTPUT HORIZ_ [ 1CT65 | 1GT5b [ cises i€13a
. Check the CH4 MODE | Att/cror] Singarrn | 076 [IC158,6] CP3 | DS DISPLAY | 7 Pin | 6 Pin"’ flOUTPUT T €@ o)
4 POSITION A .
Y operation & POSITION A1 v U A GA | A A T T aA H H
X73-1520) -~~~ e operation s o2 T T A GA | H AT W T L R
utput a £
signal of Q10a connector P12, waveform. {E{ L H ol ga O8] G AINT-E t L QA H H
normal normal normal 88| CHOP | H L ® 8DLY'D T N ax G T
& ADD L L H QA H DUAL H L QA L @
{X73-1500) E g AT L " H GA | e XY H L L H H
@gchor | W T @
- XV Oparat T T H T T A ©7 Vertical MODE *8 Vertical MODE
AL2, 09,10 062,63,79,80 peraren DUAL, or DUAL or
03 D33~36 Note; Number of O is No. of time chart. (See Fig. 11} QUAD ot o, ® At No. -®

*5 HORIZ DISPLAY;
LT or

DUAL
Time chart No. ®.
*8 Vertical MODE,
AL or

. QuAD
*7 HORIZ DISPLAY;
. DUAL
Time chart No. (@) ~ @.

Table-6
>al MODE; DUAL {CHOP) (@ Vertical MODE; QUAD {CHOP} ‘ (® Vertical MODE; ADD (B) Vertical MODE; DUAL (ALT), QUAD {ALT) (D HORIZ DISPLAY; ALT, DUAL
. ! i

DISPLAY; A, ALT, A-INT-B, B DLY'D  HORIZ DISPLAY; A, ALT, A-INT-B, B DLY'D HORIZ DISPLAY; A, A-INT-B, HORIZ DISPLAY; A! AINT-B, & HORIZ DISPLAY; A, A-INT-B, L
UL U U L L oorosc amesoons Jre— B DLY'D, DUAL DLY'D H BDLY'D -
Lo v [ B W T T B oy L

F T T WO o B
LTI el 7ML AL TN
e B e B e B TR CP: CHOP OSC shout 500 kHz
T HORIZ DISPLAY; ALT

s LT

outhit GP: CHOP OSC ebown 600 K

DISPLAY; DUAL HORIZ DISPLAY; DUAL
L

%R

o T ey B o O o T s
N . rrere hatadd CP: CHOP D5G about 500 kHz
g Wy W B
S N oy, Y, T oy
g O Yy TN oy
T L

PO S Y e TN S U S e ,—J._L_‘*

w1 = |

@ 1 —_— Vertical MODE: CH{, CH2, ADD

omE LAY, ALT

Fig. 11 Time Chart
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BTRIG

TROUBLESHOOTING

Check the COUFLING,
LEVEL, SLOPE oporation

P46 signat, YES
normal

Signals of SOURCE
‘normal

Output of

Signal of
Q3 normal

Output of

VIDED s
Q16 nornal

norma

normat

Each trig amp

(X73-1600)

CH1 Trig amp (P15} -
024,26,27,29, D12 SOURCE switch. COUPLING switch
CH2 Trig amp (P16} COUPLING switch Q16 FRAME/
Q58-~61, D25 selactor, e
V. MODE Trig amp (P19)
Q73,74
{X73-1520)
CH3 Trig amp (P17)
Q78,08
-
Check the LEVEL, SLOPE,
H COUPLING operations
AN sigrals sign YES YES
of SOUACE, i 8 swaop, normat - enp

normal

(X77-1290)

(X74-1350)

Signal of
Q2. normat

Qutput of

Q15 normal (X77-12901

D2

CE swineh | |

L!NGswuchr—‘ | Q3-15 T—l

3@




TROUBLESHOOTING

| Cheok the COUPLING,
7] LEVEL, SLOPE operation

YES

ATRIG P46 signal.

Signals of SOURCE;
notmal normal

Output of

Signal of a1

Q3 nommal

Output of
Q16 normal

FiX operation, VIDEO sync
ormal

YES

A sweep. normal

NOj

Each trig amp notmal

normai

{X73-1500)
CH1 Trig amp (P15}

024,25,27,29, D12 SOURCE switch.
CH2 Trig amp {P16) COUPLING switch

{X74-1350)

IC1a,b,d, 2a
{X77-1280)

D1

Q58 ~ 61, D25

FRAME/LINE

selector, normal,
V. MODE Trig amp (P19}

Q73,74

(X73-7520}
CH3 Trig amp (P17}
Q7,8, 08

Check the LEVEL, SLOPE,
COUPLING operations

Al sigrals
of SOURCE,
normat

B TRIG YES

Signal at
P44, normal

B sweep. normal

NO

CHa Trig amp
(P18) Q15,16, D9

(X77-1290;

Signai of
Q2. normal

Output of
015 normal

SOURCE switch |
COUPLING switeh ,—' Q3-15

iCda,b,d,
(X77-1290}
D2

47



PARTS LIST

The .specifications and parts list and schematic diagram
may be changed without notice owing to a technical in-
novation.

The part No. of each connector is stamped or color-coded.
The color-coding is as follows.

[0 | 3 | e | Gremg] v | Gren | e [T
T e sl 1 517

Example i
Brown =77 Yetow Black J=—Green
12 05
12 12
Connector Connector

Each connector can be classified by the color of pin 1 and
pin 2.
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i
MAIN CHASSIS

PARTS LIST

Y70-1490-21

5

NorfE & DESCRIFTION
‘

FRME(R’)

AST

DEcuRmWE Bk
OECORATIVE FANEL
DECORATIVE PANEL

Bomumanun—

FLECTOR
REOR, ESCUTCHEDN

e
NarE FLATE ¢SERTAL
CAUTION LABEL (HIGH MoLTaces
INSTRUCTION WANLAL
INSTRUCTION MANUAL
EXTENSION SHAFT
SPACET

RRREL

CRT SDCK!
G REcEETene
TERMINAL (CAL)

RTH LUG

POUER CORD (1%

LEAD WIRE WITH CONNECTOR
LERD WIKE UITH CONNECTOR
Ledo ulke WITH CONNECTOR

0 TEET
REFERRREGAZRRARRRGKE

B © 1.20
F‘RDTE TION «.UV‘R
e} ot
55 ST AR o
5 SHTEL
' Si SHIELD PLATE (FOR 34
56914 SHIELD pLate
56304 SHIELD El
983-12 Hieth CRateror mmm>
‘ 944~ SHIELD CASE (FOR CRTY
9E5-04 SHIELD CAGY
138-04 BLIND PLATE
716-24 BLIND FLATE
% INSULATDR
4 INSULATOR CFOR BLANKING)
4 INSULATOR CFOR BATTERY)

INSULATOR

INSULATOR

SPRING FOR HANDLE

REFLECTOR SHEETLL)

REFLECTOR SHEET(R)
R SHEET

RE

IS S
s

KTON BOX
FOAHED STIRENE PAD
A

PAD
UINYL COVER
LEG

FUSE HDLDER
CORD CLAMP
CORD - CLARP

RREANERAFGERGARRER!

BLACKET FOR CRY
FCB_ CUNMOUNTED
GUIDE

BOSS

SFACER FOR U.R

CRT MOUNTING RUEEBER
GRT MOUNTING RUBBER

i\ L
&
RERREBRRGL

33
ETS
2%
5.
3!

66 K21-0870~

118

REF.NO P
67

e
9.
£91-0501-05

LNZ22RR

2441

E:
E:
E:
EJ1-2444-
£
E
E:

2443
12643+

E31~2466-05
E31-2452-15

£31-2471-05
E31-2449~15

NAPE 8 DESCRIFTION
ICEs

KN

KNDB FOR FUSH SU
KNOB FOR LEVER
BRESS: SED SCREU

.,mru. HEX SOCKET FLAT HD
gere

SCRew
SCREW, SEMS PAN HD
SCREY

FLAT FOR M3
SPRING WASHES
SPRING WASHER
SPRING WASHER
£0CK_URSHER
YREHER NORNETAL

COR
o PONER SUPPLY
HigH UDLTAGE €l

LITHIUS AATReRT S 0.28H
POMER BLANKING UNIT

TRIG SWEEP UNT

HORIZONTAL DUTPUT UNIT

# TR1G SITcH UNIT
UNIT

BRATOED VIR
YLJE!E ¢PLASTIC)

Tl
CAP. METAL FIL% 0.047 10%
CAP. METAL FILM 0.047 10%

DIOOE
LED LAMP CRED)

LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR

CERAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR

C
LERD UIRE Wi CONNECTOR

LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR
£EAD UIRE WITH CONNECTOR

436
63C



9 PARTS LIST

REF.NG PARTS MO NAKE & DESCRIPTION VERTICAL PREAMP UNIT
‘ J04S  E31-2446-15 LEAD WIRE WITH CONNECTOR " v
’ 030 s X73-1500-00
sl eg1Risis LEAD WIRE WITH CONNECTOR TR ATE & DESRIETION
Jo02 MO U EZ3-0015+04 E
JUS3 E31 24“30—15 LEAD WIRE WITH CONNECTOR EZ9=0504-05 TEFLON TERMINAL
4054 J25-5035=22 FEB_CUNMOUNTED)
Joss E 05 LEAD WIRE WITR CONNECTOR L92-0?10-05 EEAD CORI
J09s £31- 2475 2" LEAD WIRE WITH CONNECTOR 001 =0801 =15 COATING WIRE
2-0001
059 E3L-2448-05 LEAD WIRE WITH CONNECTOR it et <LARTICH
: J060  E31-2475-25 LEAD WIRE WITH CONNECTOR €001 £91-0502=05 GeP. TETAL FTLW 0.01 208 8300
i J061  E31-2470-05 LEAD WIRE WITH CONNECTOR 008 Cruneinaas o oa0
Jogz  E31-2469-03 LEAD UIRE WITH CONNECTOR So0F  ChaarIeT Cop. CEReMIC 0L o 20
4T CAP, El TRO 47 20% 10\/
i Loz L76-0108-25 DELAY LINE €006 CKASFLHIQ CobL CERAMIE 001 gov
- €007 CKASFHLO; CAP. CERAMIC 0.0 o0
D14BB2E105 REs. cameon woo CO05-  £90-0293— Cop. CERAMIC 0.1 20X sV
iy SR E oo Qoo G Capl ELECTRD 190  20% 10V
o TR doio @ J P, MICA s5P St 100V
¥ e A
o - CRREN 3 015 CKUSBIH4TZK CAF. CERAMIZ  4700F 10% 50V
£330 RES. CAREDN 33 5% 1/6W - SEIRATK - GEROMIC 4 B
D14BEZCHE0.] RE: CARBON 55 5y 1764 014 CC4SCHLIHO20C CAP. CERAMIC i 0.25P SOv
ROL4BE20650J RES. CAREON 6% SK 1/6W 021 CKASBIHLOZK CAP. CERAHIC — 1000P 102 50V
iy RES. CAREON 33 - 51 Loy €027 CCASCHIH3Y0J CAP. CERAMIC  39F 5% - SOV
[ty RES. fomow 3 L 028 CC4SCHINOSOR Capl CERAMIC 5P 0,258 50U
RD148BZE4TIS RES. CARBDN 4TK 5% 1744
Gz coessLTog CAP. CERGWIC  47P Sz SOV
SE Pﬁgi Sred Co3: cAP. CERAMIE - 47P 5% S0U
~1304m ; Con T %
2013041 ey 2ot é CAP. WETAL FILM 0.01 20% 630V
- Eht 2 & CAP. CERAWIC  150F 5% S0v
FUsH & C CAP. ELECTRD 47 208 LoV
Bt I3 CAP. CERAMIC  0.01 0v
e Co4 CAP. CERAWIC 0.0 oy
usH 3 G CAP. CERAMIC  0.01 ou
pusk g I Chpl CERAMIE A zor 12y
b c CAp. ELECTRD 100 204 10V
fe ¢ cAP. MICA &8P 5% 100V
e & Gap. CeRae 001 ou
Lo G AP, CERAMIC N
2o 2 C AP, CERAMIC «7:)0? 10z 500
PUSH S <04 cap. CERAMIC QU
PU JETCH I CAF. CERAMIC 0.0 oV
: FUSH SUTTCH & Gapl CERAMIS  0.01 oy
hi204-02 PUSH SUITCH c & CAp. CERAMIC 0.0 o
3050 S40-1505-09 PUSH SWITCH C053  LK4SFFAHLO3Z CAP. CERAMIC  0.01 oy
e - - o7 - CO54 CK4SFFIH103Z CAP. CERAMEC 881 r%v
5027 53 2 SUER 5| o oS5 CHASFFIHIOZZ CAP. CERAMIC 1 iV
16 ST e LEVER SulTed 05 CKAIEIH1DZK RSl CERANIC  1900P 10z SOV
SOEs - meanlsUiAl EVER SUITO COST  CK4SETHIOZK CAP. CERAMIC 1000 10% 50V
€098 CK4SFFLHI03Z CAP. CERAMIC 0.01 o
117 VRODL  RE3-1502+45 I’y 1K B oy CK: ASFCIHI IZAP, CERAMIC 0.01 N
H VROOZ  R2I-1502-09 'S we £060 CK4SFFIH: CAP, CERAMIC 0.01 UV
H Co61 CKA_/FV- IHIHEZ AP, CERAMIC 0.031 N
118 URODS  R23-2501-03 V.R. SK B X2 Co6z  CC4BCHINTSOL Cap. CERAMIC 3PP sz SOV
B 119 URODE  RO6-250205 YLD ULTH FUSH,SU £heg
120 VROD7?  R2O=05(4-05 1K & C64 CAP. CERAMIC
£heg CAP. CERAMIC
L0866 CRR. CERAMIC
7 CAF, CERAMIC
L0638 CC4SSLIHATOS AP, CERAMIC
COTL  CC4SCHIHDZOC LAP. CERANIC
cove CL4SCHTHOZ0C CAF. CERAMIC
o 075 CCASSLIHIELY AP, CERAMIC
= £0?6 CL4SELIR18LS CAF. CERAMIL
LoTe CK4SF1H103Z CAF. CERAMIC
£030  CK4SFFIH103Z CAP. CERANIC  0.01 500
! €Ol CKASFFINI03Z Cap. fERAMIC 001 S0y
H £oB2 CKASFFLH103Z CAP. CERAMIC 0.01 S0V
i 083 CE4SCHIHOS0C CAP. CERAMIC 5 0.250 S0V
: 084 CK4SFFIR103Z CAP, CERAMIC 0.0 SV
085 CKGSFFIHLOSZ Car! CERAWIC  0.01 500
CL4SCHIHOS0C CAF. CERAMIC 5P 0.25P W
; 5 APl CERAMIC 0. B

capi ELECTRD 10 80
CoP. ELECTRD 10 0% 16V
CAP. ELECTRD = 100  20% 1&
CAR. CERAMIC ~ 0. .
CENGFULALOLR CAP. ELECTRD 1000 20% 1OV
CEO4W1A4TOM capl ELECTRG 47 20% lov
CEDAULAGTON £AP. ELECTRD 47 208 1oV



H

REF.KI}

2
RES3RSRARE

FARTS ND
GEOAUITIo0N

CEO4WIC10LN
ranlemmrf

CEodiaron

CH4SFIHI05T
CK4SFFLH103Z

CKASFFINIO03Z

NO_USE
CK45FFINLOZZ

CH4SFFIH103Z
CCASSLANIOLS
CeASCHIHOON

CR45EHINT 000

CC4SCHIHOSIC
GRASFFIHLT3Z
CKaSFF IHLO3Z
CCASCHIHO1GC

1515444
1% ‘IAA
NTZ3.30A
15813
18513

LF441ACH
LF441ACN

HCLO10ZE
MC1OL0ZL
LMI3TLZ
Li3i7LZ

NAME & DE‘:LR'FTIGN
A

0 20%
10 20%
10 20z
10 zox
0 20
0 20
20%
we  Zox
100 Zo%
720
47 gox
.01
0.01
@.01
.01

L CeRmIE 0l0L
. CERR"HL

S EERANE P 0EE 2
CAP, CERANIC  0.01

CAP. CERANMIC  100F 5%
CAE. GERAMIC 1P 0.25P

500

CAP. CERANIC 1P 0.Z5F 50U

GAF. CERAMIC  1000P 10%
GAP. CERAMIC  1000P 10%
CERAM

© CERAM e b8
o Ghamie 1o oF

CAF. CERAMIC P 0.25F

IODE, ZENER 3.2V

1006, ZEMER 3.2V
I00E, ZENER  3.30
DY

fin!
1008, ZENER 3.2V
00!

00!
10DE, ZENER 7.1V
ODE

D
100E, ZENER  3.2¢
IODE, ZEWNER 7.1V

100!
IODE, ZENER 7.1V
o

€, LOU-FOWER JFET OP-ANP
v LOU-FOUER JFET op-ane

- FNEUT Ny

-INeT b Gare
€ DUAL D-FF:

) QUAD 2-INPUT NOR GATE
C. QURD 2-INFUT NOR GAYE
IC. REGULATOR

1€, REGULATOR

Sou
S0U
S0

Sou
S04

B

B

PARTS LIST

nxm
333
SEELRLCIEIERRGRE GRREBLEESR

FOL

11
35
K8
545

222
288

PARTS NO
&.40-1.:91-02

E40-0715-
chb-Gi73-03
EA0-04T3-05
E4O—O7/J-

£40-02T"
ot L]

E40-0275-05
E40~0573-05
£40-0273-05

1304
SC26T1(H)
SC2671CHY

SC3356(T45)
304

SC2671 CH)
SC2671 CH)
SCI671CH
SC26T1CH)
SC3354(T4S)
3535 TS

23C3354(T,5)
25C3354<T ,s>
2SC3354(T
BC3354¢ TE

SATI2I(E)

FERRI
FERRI

FERRI

INDUCTOR
INDLCTOR
INDUCTOR

CTOR
INDUCTOR
INDUCTOR
INDUCTOR
INDUETOR

INDLTTOR
INDUCTOR

INDUCTCH
INDUCTOR

PIN CONNECTOR

PIN

NNECTOR

PIN COMNECTOR
PIN CONNECTOR
PIN CONNECTOR
£IN CONECTOR

ECTOR

CONNE
AN
PIN CONNECTOR

PIN CONNECTER
FIN COMNECTOR

PIN CONNECTOR

PIN g

CONNECTOR

FIN CONNECTOR

PIN CONNECTOR
PIN GONNEGTOR
PIN CONNECTOR

FET, N-CHARNEL
TR. ST, K|

woe WD



4

RZRDABRRAZERERD
8

¥
N

g
b

054

I

1

C3354(T,S)
AL161
ALISL
C33L5(CHD)
C3315¢C.D)
ALI05(D, R)
CIFILERY
ALI6T

11R)
£2671CH)
C2671¢H)

11
AL309C(RRY
£1309¢,R)
25A1309¢Q,R)
ZERLI09CQRD

SC3311CRY
2503511 R0
RD14EBZE6S4.
R

4EBIC270]
4BEZCATDS
4BB2C272)

RD:
RD:
RO,

D:
RO

D:
RNL4

&N
RN14BKZC6200F

EF

o

S FETAL FILN 22
RE! CARBON 47

CARBON
o RETAL FILM
WETAL FILM
5. METAL FILH
GARBON

R
L WETAL FILm
5. CARBDN

CARBDH

© £ARBON

. CAREON 22K
L METAL FILM

- METAL FILR
5. WETAL FILi

2DARAZRRNERDA
e

AR ANEIRT DR IR ARNRATALARSD
g 5 S

GRS

23

Y S N N N N N N N N O N N N N N N A N AN ANV CE AN

gigeegeegeee

S NO
RD14E@2C391.)

,u
2
5E
2
RIR!
g

3!
EEE

RD14EBZC.
ROL4BE2E!
Ro14EERC

2
ggsnitiey

RD:\ZQEELC
RD148B7C

Y

i
aE
et
a8
RER
ore

14BEZC330d
148820621

263300
14BBZEG34 ]
N14EKZE1503D
N14BKZEE203D

4EB2C4TO
BBAC392)
48B2C2200

C470J

1pmaRaE

RO14BB2C472J

&

CENERNERS N R
3y V83378 Vynt
BRR 2
1 ue
I RN NOIINLNOIIR R NI

288288,
S

5
PR

oo
S N N N N N N N N N N N N N N N N N N A N N N N N N N N N NN NN

s
B2

RREARRERSE
2 Sagad

33
B e o R 53
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PARTS LIST

o REF,NO  PART QI & DESCRIFTION REF.NO  FARTS NO WAME & DESCRIPTION
162 RD; wsﬂcﬁ ] -G 5% 1/6u R2é0  RD14BE2C4T3 RES. CARBON 47K
3 INL4EK2CII00F METAL FILM 730 1% 176U R261 0 USE
. R164 4EB2C4T2 CAREON 47K 5% 176 K267 R 50 RES. METAL FILH 680
4 R165 RD14BE2C132J CARBON 9% L/6W R263 R 143K2l‘7400F RES. METQL FILn 730
. 6 RDI4ERZC4TZJ CARRON 780 Rz6s  RN14EKZ RES. METAL FICM 390
- 7 RD14EB2C220.J CARBON 5% /6l R265 R 1/<BEIZC100J RES. CAREON ic
&8 RD148B2C2204 CARBON Sz 1/6W R2¢ RD14BB2C161J RES. CARBON 130
9 RD14BB2C220J caREN 22 T L /267  RNL4BKZCSS00F  RES. RETAL FILM 390
| 0 RD14BB2C223J 22K 5% /6w 2 0 USE
1 RNI4BKCIZ00F A Fin S 33 Lvew R269 RN14BKZCTSOOF  RES. METAL FILM 750
2 4BK2C6200F L NETAL FILM 620 1% 1/6W RZ70  RDI4BB2C1004 RES. oN_ 10
3 4BKZCE200F WETAC FILh §20 1% 1/6U K271 RNI4BKZC6300F  RES. WETAL FILM 680
% 48822204 CARBON 2 5% 176U Rz7z  RDL4EB2C1024 RES. CARBON
5 4882€220.] CARBON 2 5 iseu R273  RD14BE2C132J RES. CARBON  1.3K
) 4BB20220J CARBON 2 5% /64 R274
: 7 486202204 CARBON 2 5T 1/l RZ75  RD14BBZC1OZJ RES. CARBON 1K
s 4882C22 CARBON 2K 5% 176l RE7S  RD14BBZCLOZ RES. CORBON 1K
'S 4BK2CTZ00F METAL FILM 330 1% ) RZ77 RD14£82C1014 RES. CAREON 100
B R1S0  RN14BK2C6200F . METAL FILM 620 1% 1764 RZTH 0
3 R181 RNL4BK2CH200F METAL FILM 620 X 1/8W R279 RD14EE2C! J RES. CAREDON 100
! RS2 RD14BERC220J REON 22 5% 1/6W RZE0  RD14BB2C100J RES. CARBON 0
- R183  RO14BEZCIY CAREON 90 /6y REAL  RDL4BBZC332J RES. CAREON 3K
RD14882C103. CARBON oK 760 R RES. METAL FILM 220
S5 RDL4BBZCZT2J ring 7K 76 R RES. WETAL FILN 1K
6 RD14832C103. CAREON 0K 784 14BKZC1001F  RES. METAL FILM IK
7 RD14BB2CLOZJ . CARBON K 768 14862¢102) RES. CARS K
3 ROLAEE2C102) © CARBON I /64 14662C132) RES. CARBON  1.3K
B US
0 RO14882C3914 RES. CARBON 90 5% 1760 RD14BB2C102J RES. CAREON 1K
. 1 RDI4BBZCH21J CARBON 520 5% 1/6U RD14882€102. RES. CARBON 1K
2 ROL4BB2CE2LJ e 20 5% 1/6u 0 USE
3 RO14BB2C3320 CARBON KOS 1w RDL4BBZC1014 RES. CARGON o0
4 RD14802C4TZY CaREON KOS 176 RD14BEZC101 RES . CARBON 00
5 D14ER2CT62] RBON 6K 5% /59 RD14EB2CI004 RES. CAREDN O
6 RO14802C2200 AREON % 1/60 RD14BE2C352] RES. CARa 23K
T ROI4BEZCIOLJ AREN 0 5% 1/64 RNIEKGCoTo0r  RES META 1L 330
3 D14BB2C220J RE(! % /6l RN14BK2ZC! 1F RES. METAL FILM LK
1 RNL4E: a /oW RN14BK2CI00LF RES. METAL FILM IK
0 76U RD14EBEC! 4 RES. CRREON 0K
0 /6L RD14BBZCZZE RES. CARBON 2.2K
2K /8 RD14EB2C155 RES) CAROON  15€
] 78U RES. CARBON 2K
2K v RES. CAREON L2K
2K /U RES. CARBON B4
1 100 5% L/6W RES. CARSOM W2ZK
RO14EE 06 SE 16U RES. GARSON K
R IAEEZCIOZJ 10K 9% 1766 RES. CAREON K
RDL4 470 5% 1/6u RES. CAREQH X
RN14| METRL FILM 120 1% 1760 RES. CAREON K
RA: 4 RES. METAL FILM 750 1z 1764 RES. CARBUN K
R RES V“ETﬂL FI\.M 750 1z 1/6W RE3. CAREON K
R RES. o0 5% 1764 RES. CARBON K
Ki N CRREDN i /O RES AREON OK
R 5 4 761 RES. CAREON 2
R 3 764 RES. CARBON 7
R & /6l RES. CARBON 30
R ey RES. CARBON 0K
R 76l RES. CARBON o
i R 76y RES. CAREON 7
R 78y RES. CARBON 30
R /84 RES. CARBON 0K
2 el RES. CARBON ]
y RES. CARBON T
764 RES. CARBON 30
/64 0K
v R 2
f " R 7
BE: = /61 R 30
; 62C220.4 caREa 760 2
i 4BB2C220J RES. 5% 1/84 R 2K
1 RNLBAIGAIGOr  RES: WETAL FILN 470 /60 ® 49
it RN14BK2C4700F RES. METAL | Fith &0 764 R A
1l RD14BE2CE: RES. 76U
i RD14BBZC472J RES. Cﬁ BG’N 4.7K /64
i 4EEZCATZ] RES. CARGON 7 /64
4BZC4TO0F  RES. METAL FILW 470 el
SBGCATOOr  RES: HETAL £1in 470 76U
i 48B2C520) 81
4B 0J -
v % v Gacigl e a
GEEZCE X 1/6W L4BB2C4TDS RES. CQF\EDV 47
03 0 UsE
ey LA 4883C6624 RES. CAREON  6.8K
RNL4BKZC2T00F o el RB14EE2C470 DleREON &
RNTABKZC 3 300F o Teu RDI4EEEC104 CoRaN 351
RNI4BKZCTS00F 0 76U RD14BB2C510J CARBON A
RD146RC2200 el iBaciion CRREON 51
G o 64 RDL4BEZCS10J CARBON 51
: b " o35 g ¢ TRIMVER 40P
| A S = i 05 DIER  10P
v C TRIMMER 108
“EEZCZZ""‘ 22 Jon 05— TRINMER  20P
954 23K Vi £05- TRIMNER 0P
ifbacire) G 760 o5 JRimER 4k
4BE2CATZ 5 4.7 SX 1/6UW oS- z . ‘U'\ ER 10;
; 482475 . GARBON 47K 5% 176 C05-0031-15 - TRIMMER 10

ELREEEEEEE2E

geEEee £




PARTS LIST

N 0 PARTS MO NANE & DEiLRXPTXD\l
1 TEQOS  COS-0031-15 cAR. TRIMMER VERTICAL OUTPUT AMP UNIT
TPOOL  E23-0505-04 TEST TERMINAL X73 1510 03
TROOZ  E23-0505-04 TEST TERMINAL REF.MO FARTS NaME & DESCRIPTION
TROO3  £40-0211-05 PIN COMNECTER 2 P M o TERMIN
FO2-050T~ i sm«
URODL  R12-0539-05 RES. SENM] FIXED 200 B FO2-0502~
UR00Z  R12-3520-05 RES. SEAI FIXED 10K B JZ55035- FCB (uNMnuNTED)
VRODZ MO USE L52-0110
URQ04  R1Z-0421-0F fs. SEKT E1XED 10 NO9-0711
1. SEMI FIXED 10¢ SCREI:h EINI)ING TAP TITE
il RESC emi riep fo 21 £ CPLASTIC
1: RES., SEMI FIXED 101 €001 CCASCH: 4 RAMIC ~ 68P 5%
1 RES. SEMI FIXED 201 €002 CK4SFFIH103Z 0.01
1 RES. SEMI FIXED 10! €003 CK4SFFINL03Z .01
1. SEMI FIXED 1O €004 €C455L1HR2LY 220P 5%
f 1 RES. SENI FIXED 20! €005 £90-0296- 0.1 20%
| RES, SEMI FIXED 10} €006 CCASCHIH120M lep 5%
G007 CK4SFFIHLO3Z 0,01
RES. SEMI FIXED 100 €008 CKASBZHA: 4700P 10%
RES. SEMI FIXED 100 009  CK4SFF1M103Z 0.01
s XED 100 €010 GK4SFFINI0ZZ 0.01
H XED 100 co1l CK4SFFIHLO3Z Q.01
= FIXED 100 COLZ  CK4SBZH4TK 4700P 10%
XED €013 CK4SH2HATZH monp 10%
1. XED 20t €014 CK4SEF1HL03Z
1 XE €015  CEO4FWIV3ZON 35 2ot
12 XEp 20 016 032 0.01
’ 12~0540 XED S0 éotr 0.1 20
VROZE  R12-0539-05 FIXED 20 Soin ,., i 201
i VR0Z5  R12-0539-05 XED 201 co19 ] CAP. CERAMIC 0.1  20%
Q020 capl CERAMIC 0.1 20%
coz1
chzz CAP. CERAMIC 6.1 0%
Coz3 CAP. 20%
Coz4 cap 330P 5%
2025 P 330p 5%
026 cap 2.1
027 cap . Jo1
028 CAP. 01
oot DIODE, ZENER 24V
0002 D100E
} 5505 13380 DIODE
LODL L3J-0806-05 CHOKE COIL
Loz 0 CHOKE CDIL
LGO3 FERRI INDUCTOR 0.22UH
Loag FERRI INDUCTOR 13.22UH
LORS FERRI INDUCTOR 4TUH
1006 L40-4701~ FERRI INDUCTOR 47UH
Log? L&0=4701-03 FERRI INDUCTER 47UH
LOOG L40=4701=03 FERRI INDUCTDR 47UH
: 1009 L40-2252~0 FERRI INDUGTOR  0.22UH
; (010 L40-2252~01 FERRT INDUCTOR ©0:220H
POL0  E40-0315-03 PIN CONMECTOR 3 P
FOLS  E40-0273-05 PIN COMNECTOR 2 P
FO20 E40-0573-05 PIN CONMECTOR 5 P
PO21 USE
P22 E4O-0TT3-05 PIN COMNECTOR 7
2SCZ671(H) TR. ST, NEN
0 25C2671(H> TR. I, NPN
SA1Z06 R, 5L, PP
i SA1206 TR SI, PNP
2SC2671¢HY TR. SI» NPN
: . ¢ SCo871CHD TR. SI. NN
i SC2644 TR. SI. NPN
! SC2644 TR, ST, NPR
SC2644 TR S1. NEN
SC2644 TR. SI, NPN
'SC1164 TR. SI. NPN
51164 IR ST, NPR
1 25A1309¢0.RY TR. SI. PNF
9014 25C3311¢Q.R) TR, SI, teN
fo1y  ZEAIs09ca-R) TR SI. PP
016 25AL309C TR. S, i
0017 23C33110 R) TR, SI. WPN
{ 1 2ZBAIINGC TR. SI, PNP
i ROO: N14BK2C2000F RES. METAL FILM 200 1%
: 0: 1486262204 REZ. CARBON 22 5%
I 14B8B2C2204 RE:! CARBON 22 5%
14862332 Ik 5%
4EKZETSROE o 1
148K2C7SROF 73 1
i 14BE2C470S 47 5%
" )3 14BB2C4 TS 47 5%
= 2 14BE2C101. 100 Sz
i ROLG I14BK2E3900F 390 1%
ROLL 1 4BKZESS00F 0 1%
RO1Z 14882 z 5%
ROI3 14EEZC2201 2z 5%
. RO1. 14BEZE361 S 360 5%
RO1S RD14BE2E361d 360 5%




'PARTS LIST

REF.NO PARTS O NAME & DESCRIPTION
N RDL4EBZC220J RES,. CARBON 22 5% 174U CH3’ CH4 AMP UNIT
LW RDL4EB202200 UoaRey 2z T Lew
. RO14BEZE2 20 EXlCAREON 22 52 1/6W X73-1520-00
RO LBE‘"‘C:ZOJ CARBON 2z 5% 1/6W REF.NO_PARTS NO AME & DESCRIPTION
. . 121-2990-04 NORTING HARGUSAR
E3. CARBON . 13K Lew 125503072 PCB_CLNNMOUNTED)
SDORBON T 15K 5% 1/eU it N
CAREON 680 52 1/eM CO01  GE4SCHIHEI0Y CAP. CERAMIC P 5% SV
002 CKASEFIHIOSE CAPL CERANIE  0.01 S0
- €003 CKASFFIHIOZZ cap. CERAMIC 0.0l v
o T B Vord COD4  C91=0502-05 CaP METAL FILM 0,01 20% &30V
2% A Co0s  GeassLinLoly APl CERAMIC  100P X Soy
iTo S 1/dw €006 (445(.141»0501‘ CAP, CERAMIC P 025 S0V
! CARES w0 5% 176 cou?
a FES. CARERN e © ey CO0S V‘C‘NV‘HIHT?OJ CAR, LERQMXL 9P % S0V
R&47=5347=15 9009 K4 FF1HIOZZ . .01 Sr_)U
33 RD14EEZCTIS . CARECN 40 S5E 1/t COL0 CKaSTEaHLOE -0 oot pedu
Roe R I A B £012  RC4sSLiHI0LY 00F 5% 50U
3 A ™ v 013 ER4SCHIHOSOR . CERAMIC P 0.25P S0v
RQ;«‘J (E: CARSON ’.V.QK Sz 1/ 14 HOUSE
< R 3 JEIOCELn ST¢ A2 Lo 015 CEQ4FULCATON CRP. ELECTRD 47 205 16V
RO39 METAL Ffm 336 1% Vi CR1E  CEQ4FWIC4TOM RGO 47 207 lev
—1  reo A T 31% Uew 017 rE4FULCaTON g or ey
RO41  RN14PKZCZ401F 24K 1% 1764 L01B  CKASFF1H207Z 9.01 oy
R Rl 2% v fad Gigening 21 e
; TR bt 2 FLH103; ! 5
Ele,E,K oor I‘Z'O 5§ %fiﬁ D21 CK4SFFIH103Z 0L o
iTo it isew 022 EK4SFEIMINGZ CERARI( ity M
: a0 1z Lsel 023 AK4SFFLHLOSZ P, GERAniC 0l01 500
— BVt 026 CH4SFEIH103Z oA, CERAMIC  0.81 00
Tho 5% 1seu 027 EKGSFFIRLOZZ apl GERAMIC 0101 Sou
: 2% T 025 CKASFFLNINGZ epl CERAMIC  nlot 50U
3% 16w €029 CK4SFFIHLN3Z APl CERAMIC  0IDI 200
E 030 SFF1H103Z ool CERAWIC 0.0l 50y
ROT4EES E R G031 CKASFFIKLO3Z Cap. £ERANIC  0.01 R
3 ‘Zgg‘(r}ﬁi B O34 CLASCHLHZZ0S coP. CERAMIC  22P K SOV
5 ) o3s CLASCHINRZN Frp. CERAMIC P 5% SV
Bikes & v
R0t ,,5,57-»“‘ Too 5% e oot 155132 DIDDE
FLon) N 0002 DIBOE
: RNLBRECLI00F HETAL W 1% 1 Doz LioDE
RNT4EKZCI000F WETAL FILN 100 1% /64 gggg }SSE
; Cos-n41ze05 CoE. TRIMER 20 fo08 bigoE
CHF-1412-05 £AP. TRIMMER  Z0P Seor bioee
THODL  SDT1000 THERRISTOR 0009 185132 DIODE
: VROOL  R12-0543-05 REZ. 3EMi FIXED S0C B tgg}) LM)-’ZUl—O’ FEE’R‘[ INngrrgR ggaz
Roog RlzogEes-os R BN EREDAM R LN FERRT INDUCTOR Z2UH
PO11 Eék]—HA -’): SIN CONNECTOR 4P
P2 E4D PIN CONNECTER 4 P
H F017T E4D=0273-05 PIN CONNECTOR aF
LS E40mD2TI=0% FIN CONNEZTOR 2r
- FO4%  E40m1316-05 EIN cowecTo  1se
54 E40=T414=05 CONNECTOR 14F
PSS E4lI=T414=05 PIN CONNELTOR 168
BoSe Eaueins TERIIN
poS? 3E
T el PIN CONNERTOR 2
i FOSy  NO U
H PO&G E23-U507~05 TERMINAL
- 061 Eudm7aLimS PIN CONRECTOR  26P
Qo01  280435¢E) T8 51, NPY
! GoOT T HANNEL
9003
i Q04
L ROGS SRLE
005 23AL1Z06
gour  sscebrian
. anos 6710H)
o0 a0t w>
: 010 SHANNEL
[
Q012
: Q13
A0L4
; QLS
H @Oré ZECZETLCHY
; RODL  RDL4BEZCLTO, RES, CORBON 47 /6y
RONZ RN1GEKZESO030 METAL FILM 900K 174U
H R003  RNI4BKZELII0  RES. VETAL FILM 111K 174
oo ROO4 AEBZITG0, RES. CAREON 1/6W
ROGS RO14BEZC122, RF< CAREON 1.2K Lrek
ROD& RN14BKZEL04D METAL FICM 1M 1/44
ROOT RD14BE2ESB4Y f HBOK 174U
ROO3 RD14EB2C151] CARBON 180 ol
RA09 " ROL4GBZCLELS RES. CAREON 180 5% 176w



RLOOL
- RLOOZ
: ToOmZ
i TRO03

TCooT
TG
i YRGL
UROGE

PARTS
14BEZCZ20)
14BEZCZZ0)
R0148E2C101J

14BB2C392)
14BE2C352)

RNI48KZED003D
RNI4BKIELILID

RD14B62C122J
RN14BKIELO04D

RDL4EEZC 151
RD14BB2CL
D14

P
faa
b
fabbagat
BERSH
P

ZEZEBRIEEEREEERERINE

R
ROT4EBZESE:
488,
e
Rl
R
RE
R
&l 6.
ROL4EEZCA7C
RO14BBZ0330
551w3505-05
351-2505-05

C05-0062-05
C05~0031~15
€05-0039-15
£05-0067-05
£05-1103115
CO5-00%0-

R12-0421-0%
RIZ-0421-015

PARTS LIST

IR RIPTION
z

B
6 %
3.9K

3.9%

100
MoK
1K
1.1K
11K 1%
$30
360
260
2

L HETRL F
Wy

SEEE

w
B
2

1.2K

30 5%
2 5%
Oy
20 5%
o 5%

grogooosinnerarerey

FRUTAIeTN
3

900K
LK 0,58 L
S

"
ESY

[NSNY
SERR
ZETEEEE EZZCCEREEERIEECZE

RES. HETAL FILM
RES. CARBON

S0 CAREON
CARBON 2

©

o
RES. CARBON
RELAY
RELAT

CAP. TRIMMER
CAP. TRIMIER
CAP. TRIMMER
[
cap.
AR

o8
1op
20P

TRIMMER
TRIMMER
TRIMMER

RES, SEMI FIXED 100 B
RES. SEMI FIXED 100 &

o
108
20F

CPU UNIT
PARTS NO
25~5038 2
CEQ4ULA47ON
CCASSLINB20Y
CEOAUTHZRZ
90=0298-05
C90-0298-05

DOOl 139132

Donz 185132

D003 135132

0004 133132

001 MTMS0L0

ICOD2  AN9DRZO

ICO03  ANGOBZO

JON1 E31~2629-05

POOZ  E4D~1274=05

PO4Y  E4D-0273-05

P01 E4D~T516-05

PO62  E40-7526-05

Q001 25AL3NS(E, R

Q002 ZBCIZILR)

ROOL  ROL4gER0ERLY

ROO:

ROGZ

ROO4

ROOS

ROO&

ROOT

R00%

ROGS

RO10

RO11

ROL2.

/013

ROL

ROIS

ROL6  ROI4BR2C103)

X81-1 32000

TFT
ooy \UNMD\JNTED)

TON

Cop. ELECTRO 47 20%

. cERAMIE g 5K
22 2on

e Ceamie o oo

CAP. CERAMIC 0.1 0%

Q10D

DIODE

DIODE

DIA0E

MPU, 4=317 MICROCOMPUTER

IC, TR. ARRAY

IC: TR. ARRAY

LEAD WIRE WITH CONNECTOR

PIN CONNECTOR

PIN CONNECTGR 2 P

PIN CONNECTOR 160

PIN CONNECTOR  26F

IR. SI, PNP

TR. SI. NPN
620 5%
630 5%
850 5
&80 5%
80 5%
480 5%
Gz 3%
450 5%
880 5
5.IK 3%
0K 5%
10K 5%
10K 5%
10K 5%
LK 5E
WK 5%

w0y

JE

57



PARTS LIST

SWEEP ROTARY UNIT TRIG SWEEP UNIT

X74-1310-00 X74-1350-00
REF.NO PARTS NO NAME 8 DESCRIPTION REF.ND NAKE X DESCRIPTION -
E31=2336-15 L-RO WIRE WETH CONNECTOR WIRE ASSY
FZO-D&«O-UA PCB (UNMOUNTED)
J25=2971-03 JURETNG. RE ZERD abM
ﬂOl UL)ﬂA-(/5 TUBE « I"
2513 212#2014=05
35 42N=0008=0F

Cont CC4SSLIN330) 332 S% =)
COnZ CEDAWIELDOM 10 20% 250
003 CEOGWLE 100N n or sy
COng CHASFF 141037 A CERAMIL .01 Sav
LO0S !91 -0549-05 AP, TANTALLY 1 208 359
CO0E USE
00T ‘EOAFU;VZ’OV" AP . ELECTRD
COO CK4!
i) r‘?l ok
1010 CK44F‘1H1()37
[oLL CK4SFF1H103Z
corz

CEQAWIHIRIM
71w ;

01008
£40-0973-05 FIN CONMECTOR 9 F
T40-1073-05 FIN CONNECTOR 10
POAL EaD-0573-05 PIN CONNECTOR 8 P
FO4]  E4m0B73-05 PIN CONMECTOR 5 ©
PO4Z E40-0473-05 PIN CONNECTOR 4 ¢
120P 5%
POSL  E4D-0T73-05 21N CONNECTOR 7 P PRI
FOST  E40-0373-05 PIN CONNECTOR 3 F
TaNTaLUn 0% 35
RNL4EKZE60TF METAL FILM 360K 1% 178U el 9% W
RN14EKIE1ZDTF METAL FILM 120K 1% i/l P SE SV
LEZB30ZF $UMETAL FLuW 30K 1% 1/e0 . s:m ¢ i S0
o METAL FICM 30K 1% 1734 s - )
VETAL FTCM 36K 1% 1/80 TR Y
METAL Flm 13 1% 1ved o 0% 259
METAL £ K1z 1oy St 1 W% 35
METRL FILA 3K % 1/8u
L METAL FILW 36K 1% 1780 AP, ELECTRD
CAREON 20K 5% 1/6W
CAREON oK 5% L/6l
CARGON K 5% /6
CAREAN 2K 5K 178U
3. CARBON . % L/6M
.G K52 176U
AR % 1/60 5
I % 1/6u 04k CQOTMLHEITK
£ 7 1/6u €045 C91-0584-03
cAl % 160 €046 CKGSFFINLO3Z
i xoe €047
[ % L/ C04s .
[ z 1/ 049 che: CERamte
g L x L COSO0NO_USE
ROz RNLBKZEIANZE I 1% 1/ D51 CK4SFFIHI0BZ CAP. CERAMIC
RO25  RNI4BKIELZ0ZF [ i £052  £CaSELIMIZLI CAP. CERAMIC
FOZ6  RNI4BKZESODIF [ 12 1/ €053 Crio3B0Ze121] oA
ROZ?  RNIGEKZE300LE MET 113 C0S&  CKASFFLHIN3Z
ROZ3 LEKZBIOLF T 1z 1red chS5  Cenaviczion
RO26  RD14EBIT124 z l/eu €058 CEOMUICLOmM
RU30  RD14BEZC393J 7t COS7  CXASFFIHLOZZ
RG31  RD14BB2C203 /64 £058  GKASFFINLO3Z
ROIZ  RO148E2C1230 764 €059 CK4SEIHEGIK
RO3: D14ERZEIS2] 764 £040  CMOIBDZAL
RO34  RDI4BEZC20ZJ /80 G4l  CMOFBOZATIVS
RU3S - RD14EEZC20Z. 784 €062 CCAZELIHMZ;
RO5%  ROL4EE2E103. 760 Ce3  Covaminioz
ROZ7  ROT4BBEC1NZU 76 CO6h  CEYTINIDGY
ROZ6  RD14BE2CI05. RES, CARBON WK 5% t/eu €065 C90-0Z98-05
€66 CQ9MIHATZ]
S00L $02~2503-05 ROTARY SuITOH CO87  CaSIMIHATZY
S0z 502-2503-05 v SUITCH 085 CEO4FULCATOM
3005 S02-2503-05 ROTaRy Sorren €069 GOASSLIHGTLJ
3004 §02-2503-05 ROTARY SUITCH £OT0  CENGUICTION
COTL  CEOAULE3IO0N
VRIOL  502-2503-05 ROTARY SUITCH £O72  FED4LCTION
[O73  CEO4FWICATON
COT4  CEO4EWLCATON
€075 CED4FWLCATON
€078 CEOAUICIOIM
€077 CEQ4FWICATON
€078  CRASFFIAL05Z
cor9  CEO:
COR0 T
cosl  C
cosz G
€053 K4
C086 G
£o85 . Cf
€085 . G cap.
€057 CEQ4UTATOIN AP ELEGTRD

58




PARTS LIST

FARTS NO NAME & DESCRIPTION REF(NO F’ﬁ‘?T: NO NAME & DEICRIPTION
N CEO4ULALOLM CAP. ELECTRO 100 0¥ 069 1S:l DIODE
CEQ4U1AZZIM e EEen 20% 10V 070 e
CRASFEIH103Z CERAMIC 504 S 100E
0 CK4SFFLH103Z CERAMEC 30V 072 158132 10DE
¢: GERAIC 20 073 0 100E
€90~0298-0 CERANIC ey 074 133132 1006
c CERAMIC 12y 075 133132 100E
£90-G298-1 ZERANIC w 076 133337 100E
c CERAMIC 2V oY 1389332 1ADE
£90-02980" Ceramid 120
o GERAMIC 12y €. QUAD 2=INPUT OR GATE
e CERAMIC 2y C, DUAL D=FF3
[ CERAMIC 1z2v . DUAL JFET INFUT OP=-amP
i Al - CERAMIC 12V Ty QUAD 2«INPUT DR GATE
c ) CERAMIC pr) Cy Al S
=" CERARLE 2V Cs JFET INPUT OP=4MP
ULEZZ0T ELEnTRG v C. QUAD 2~INPUT AND GATE
E22hm ELECTRO 25V Cy QUAD 2-INPUT OR GATE
E2zom ELECTRA =0 £, GUAD 2-INFUT AND GATE
: 3¢ £, QUAD Z-INPUT AND GATE
CK4SFFIHLO3ZZ AR CERAMIC oY €. QUAD 2-INPUT AND GATE
LFULES 30N G 250 €, QAD 2-INPUT NOR GATE
41 J4RTI 2 f“3Y C. DUAL D-f
H 4T 100M 10 #% a3 . HEX 0,1, INVERTE]
H CHASBINAT2K 4700P 10% 500V C. QUAD 2-INPUT AND GATE
S CKASEZHATK 4700P 107 S0V CTBLOSCP m.me: REGULATOR (S, LOCMAD
CKASBZHAT2K ATOOF 10X 500V 1017 MC7SLISACE VOLTAGE REGULATOR (5V, L0OMA>
"EO"FWlC"'U"‘ 4T, Zox ey LOOL  'L40=1001-01 FERRL INDUCTOR 10UH
5315220, L,;‘,— Z :l,\\/ Lz L40=1001-41 FERRI INDUCTOR . 10UH
: BEASECHEES 330P 5% S0V U003 L40-2201-03 FERRT INDUETOR ~ 220R
FO13 EG0-0273-05 PIN CONNECTOR 2 P
1-3' FOL4. E4D=0TT3~05 PIN CONNECTOR TP
132
! RTZ3,008 3.0V Ph2B E4D=0473-05 FIN CONNECTGR “r
& 185132
¥ 155132 PO3S5 E4O=N4TI-05 ?!N lDNNE(‘TDR 4P
005 155132 e 6F
0, 155132 BHI7 F‘!N CGNNE{‘TDR TP
610 153132 POZH PIN CONNECTOR 3 P
011 185172 P N COMN ar TP
012 1351 il PO&T & F
i 013 MTZL&JR 1 IENER 5y P41 B2
014 1 1007 Fthi 4P
1S 1 1 47 P
01e 1. 1 FD&4 z P
. 817 1 1 PU4S e
016 1551 100 2046 zF
o 3L 100 POLT CONNECTOR 4R
Sral 1. 10D PO4E ‘_A —1 11 '35 F[N FDNNECTCR 13 »
1 1 I P49
DI¥2Z 1. 1001 POEQ EMV—C&u—\u FIN CONNECTOR &P
023 1, 108 POS1
4 L D101 P52 EA(\-UZ?.;—‘ S FIN CONNECTOR zP
i S 1. 100 PO53 E40-0273=05 FIN CONMECTOR 2P
| 025 1381 i
NZT 1351 Haln3 FOS7 E4Q-01373-05 PIN CONNECTOR IR
; 0% 1351 100E
079 1331 0E 001 Q. S1, NEN
H 030 1551. [0DE W02 TR. SI. NPN
—t 31 E 003 3 TR. 3Ly NPN
032 1008 1004 Y TR. 51, PR
-t 033 fave 005 4354344<Tva7 TR. SLe NPN
7 1006 006 25C16TIATS TR. 1. MeN
135 i0DE lelorg EIR13NOCALRY TR. SIv PNF
036 10DE 003 230438¢F) TR. SI, NPN
WiST TO0E 009 CIFLLICRY TR. 3I. NPN
i 5 1 [0DE 1O CITLLCRY TR. ST, NEM
039 15 100€ 011 C3311CR) TR, 1. nen
- 040 135132 10DE 012 CIZLLCRY TR. 31, WPN
i 041 155132 T0DE 1013 CIFLLGRD TR. 51, NPN
47 188132 10DE 014 CITLL(R) TR. Sis NN
i 0435 RMTZ16JA TODE  ZENER 159 015 C3T1LCRY TR. SI. ™PN
| 044 MTZ3.0JE [O0DE . ZENER 3.0V 016 C231L(RY TR. SI. NPN
045 158132 100E 017 CIILCR) TR, Si,
i 46 185132 10DE 015 M&TF L FET
! 047 138132 100E 019 CI315CC.D: i
48 155132 1006 020 25A1309¢4R) 7
049 1 2 OE 021 4 7E F
S0 1 iz 100E 022 C331S(C,0
051 135132 100E 023 €331
052 185132 100€ 024 CI3LICR)
053 k e [DDE  ZENER L2y 025 C3311(RY
.y 054 MTZiZ)¢ 10DE ZEMER 12V 02 ZSCIT3ALCR)
; 055 100E 027 25A13523(E)
! 056 1 10DE 025 '3A1323CA)
A 057 T0DE SA1323¢E) bi
i 55 T0DE 030 'SAL323(S) T
059 T 1008 031 23C33114R T
H 6 By 100 032 SCI3ILCR) ki
i 61 L 100€ 03 SCII1ICR) T
y 52 1 10DE Q034 - Z3A1323¢E> bi
e 65 1 10DE Q035 Z3CIIT4CT, T
! Msdy 15 1ODE 036 2SC1973(TH
i L 1 T0DE 037 Z3ALI0VCHR) TR,
Dos 1 100E Q38 250433¢F 1
47 1 EODE Q039 Z5C3I11CRY TR.
i w4 13 DIDDE .




PARTS LIST

REF.ND  FARTS MO NAME & DESCRISTION REF.NO  PARTS NO NAKE & DESCRIFTION
1 Q04D Z5CITLUR) TR. SI. NBN ROSS  RD14EBZC104. RS CoReon 100 /60
' 041 CI3L1CRY TR. SI, NPN ROS4 - RD14BEZC103J 10K 1760
042 ZSCIIILCR) TR, ST, MEN ROSS  RD14EE2C103J 10K 1764
043 CIFILOR) TR. SL, NEN ROSS  ROL4BEZC4TO 7 1784
044 23C3311CR) R. 5L, RPN RST R J 100 1/éu
45 25CIIILCR) TR. SI. MeN R055 J 100 164
, 45 ZSCISLLCRY TR. 51, NN ROO R 70 47, 1764
47 25C3311CR) TR, 31, NFR 060 R . 47K 5X 1768W
' 65 MATFLC FET RISL R 224 12K 5% 1764
45 25C33150C.D) TR, SL. NRM ROGZ 3 18K 5% /6w
%0 ZSAIONER TR. SI. PNP ROSS R 021 3 7 1784
! 51 FET RO&4 R J 2. 176l
. 2p  DerESibc.oy TR. SI. NER ROGS R 5o 1.5k Ten
053 EEEEY TR. SLe NEN foE R 1 =10 7él
034 L33 TR. ST, NEN ROST R J 1K e
035 EECT TR. SI, NN ROBE ] 24K ol
5 CI315(C.0) TR. SI. NN ROSS R N ar 7518
5: C3313(C,D) TR. SI, NEN ROTO 511 Too ou
5 EIFLECE 0 TR. S, NEN RE71 o1l og Y
5 C3315¢5,0) TR, SL. NEN ROTS i 190 réu
& 353250607 TR. SE. NEN ROTS 7 o) 1K e
3 C3315(C,0) TR SI, NEN 074 1 100 7618
62 23LZINED TR. I, PNF-OUAL 2075 3 510 o
6 S R J K 761
64 ZECIZLIC.D) TR. SI, New ROT? i 60 760
65 Z5C3TLSCCHD) TR, S1. NEW 2078 021 1K 18
66 C3315¢C,D) TR. 5L, KeN RO79 22 2.2 176U
67 Z5C3515(C,D L3 NN RS0 R J 2. /8w
6 CII1LCR) v NEN fiaL
3 C3TLLCR) \ NPN 032 24 1.5¢ 764
7 C3315¢C,0) - NEN R053 2EER 39K 761
7 33L5(C.0 PN 084 J 27K 764
7: 2306 PP ROBS J 47K 76U
7 C3354(T,5) NP ROB8 J 3 76w
74 ALZ23¢8) 5 ENe ROBT 71 6K 76w
75 263N « N R8BS R 67 SBK /61
i 309401 - BNP [ 2302 i 76U
i 7 S I, FNF ROGO  ADL4BRZCLLZ 5. CARED) 7t
7: 3110RD 1. NPN RO91  RN14BK2CTLO0F RES. DETAL FILN S1o 76U
7 1309(0.R) I, PP 92 RNI4EKZCATOLF RES. WETAL FILM 4.7% 6w
08 AL309(Q R I, PN ROYS  ANL4BKZC4TOLF 3. 76U
: 8 AL309¢Q R 1, PP D14SEZC221 76U
082 ZIALIN9CAR) I, PNF ROYS  RDI4BEZC101J 764
083 ZBALIZECE) TR. S, BN RO9S  RDI4BEZCI02 véu
084 28A1323¢8) TR, I, FNP ROST  RDIABEZCSILS 61
R0 4BRIC16Z 76w
ROOL  RDL4EBZCS61J RES. CARSON SE0 5% L/% RO9S ] 761
ROGZ  ROT4BERCA7O) RES. i7 B 1seu RI00 z2) 764
RODS  RD14BBZCS115 & S0 5% 1/80 R101 $820. 761
RO04  RDI4BEZEIIL 510 sed RI02 46826331 761
RODS  RDL4BE2C471) & 7 RIOZ 4BEZC10L 761
6 R 1K 76U R104 6204700 764
; O07 Al 750 /8 /105 1 764
05 R 1.8 76U RIG i2CR20 176U
000 A 750 76 RI07  RDL4BEZC351J 178U
10 A e 176U RIDG  RDLAGEZCI0LL Lr6u
i w K 178l R106  ROL4EEZC4TO) 1764
R B0 178 RI10 4EBZCS610 1761
i3 R 3 50 1760 RI11  RDL4BBICLOZ 1764
—  ROIZ R : 764 RI12 4EBZC1610 /84
| RIS RDI4RGZC332) 3K 761 RI13 4EB2CZ20) 16l
— Rae mbuemiisn K 764 R114 4BBZC101 1764
AOIT  FD14EEZC T 76l RILS 4gE2till 1764
Rols  ehisearis) e 760 R1LE  ROL4 200 1764
ROLY  RD14BEZCZ724 K Vi RIL7T 176w
a0 ROIAEEZCIOZL 3 Y RILD R rdu
ROZ]  RDL4BEZCIOLI 150 76U ¥Is R G
RG22 R OK L LS R120 RO 0d /66
PORZ3 R 7O 5% Teol R1ZL Rl 11 761
ROZ4 R B 5 1/6W /122 R 113 76w
{ ROZS A 70 5% 1760 R1Z3 R 71 7
i RO 10 % L/ RlZ24 a i
i ROZP 60 5% 178U RIZS 514 Y
i ROZ3 (5K 5% /6 ®125 4BE2C152) 7
i ROZO R o 5% 1/euw RIZT ABEZCTSL 7
RO30 X % 1/6u R125 48E2C152)
RO31 10 3 1w R12D 2]
RO3Z 60 3% /b RIS  RI 15 J
i /033 2 % 1760 R131 R 51
RO3L R €50 NETAL FILM 3.1K 1% 1/6W /132 iascier)
RO35 K 5. METAL FILm 204K 1% 1/6i R153 4BBZC1S2)
i RO3E R METAL FILN 2.4k 13 1/el 134 48E2C332) %
' RO R 2K 5% 176w K135 4BBZEI32d %
i ROZ3  RE P‘:T»’—IL Fm 4K 1% 1s6W R136 4882C5114 13
i 030 R METAL FILA 3K % 1eu RIZ7 “EBaCion] %
. RO4D R METAL FILM 12K 1% 1/6W AIZE J %
R341 R . METAL FILM 1.3k 1% 1/6W R1Ze A ”‘BFW U i %
H 42 R CAREON OK % 176U RL40  ROL. J %
! 43 R NETAL FILM 3K 1% 1/6W f141 R 14933977 1 %
i RO44 RO CAREON 0K 5% 1/6W RL&Z  RD14E3ZC51LY
: 45 R WETAL FILA 3K 1764 R143  AD14BE2CILL
i RU46 R BN 174 R144 RDMEB"‘l‘Zd
i 47 R CARBON 0K 1760 R145  RD14BBZCIOLJ
i RO4E R CARBOR OK 1/64 RL4e RDI«BE%IUU
! 049 R CARBAN 0K 1764 RIT RDL4E
: ROSO R CARAON 0K 1764 R145
! ROS1  RD14BGC CARBON o 1760 N Ride REON 2
RoeE  Roiedescion) CARBON oK 1764 RISO  RN14BKZCTE01F REZ. AETAL €ILK 7.5K véu




i 25 NG T EARTS ND NAME & DESCRIFTION REF.ND  PARTS NO NAPE & DESCRIPTION
o RISL  AN1GEKZCSIOLF RES. METAL FILA 5.1¢ 1% 1/6u £245 ADIAEBZIATUY i3 g
R15Z  RNI4BKICZA0LF SES. METRL FILM 2.4K 1% 176 24T RD14ERILATO)
RISS  ROL4EEZC123U CARED i SE 1/6u ROL43EC4TO0 4
R154 LR 176k RDL4BE2CHL
R155  RNI4EN2C3Q01F i 1vew ROL4BE20472.
RiS6  RNL4BKECIZGZF 17 176w RO14862C102)
RIST  RNLGGKZCLSOLE % 176l roLéesptingl
RI1S3  RU14BEZ % Lréu 16e8acerd
; R159 14 176U
RIG0 % L/l
RI6L 1764
R16Z L iBkecto) 1780
RI6T 14BIZC104d 1764
Red  Rpleceacion) 1760
R1éS 1760
R164 176 Al
R167 174 i
R162 /6y D1
RIEO 1 P
RL7H 1784 I
i RI7Y 1760 RD148B2C272.
! Ri7Z % 1/60 14ERZCATRI
Ri73  RDI4EBICIOL % 1760 T4BE2CE22:
: Rt Fbleeacior) % 1/8l £
RI7S  RD14BB2C470J % 176w
RITE  RDL4BEQ 5% 1/6l J
RITT  ROL Ry 4
RI75  RD14BBAC1oZJ 5% 1/6U 515
170 RD14BRZC1SZ) 1 1veu a1
f RIED  RO14EB2C1L0ZJ S% e )
i Rls1 Rolégedcezs) 5% 1/6W 2
- RISZ  RO148BL573J SY e 2
R1ET  ROL4BERG24Z] St 1764 1
15 148820470 52 1/60 3
H 148820101 5% 1sel 221
1egEoc1on 3% 1/eu 3]
B S 1746 221
: WABE"Clo 3 % 18U A
a1l % 1/80 2]
AEBLCIO;_.; 4 1/EW J
J % 1 i
% L6 J
% 1780 J
% L/ J
% 1/8U J
A 204
; I 7 7 176d J
| CRREGN 4 % 1/60 J
: METAL FILM 4.7K 1% 1/6U +
CAREON o sl 62
RETAL FILM 6,54 764 2
caredh a7 74 62
i FETAL FILA 4.7K 754 2]
/64 7
76l ]
464 J i
o DZF Filn
6u £ ETAL FILN
76U 033 N 1k
S% 178l . I
i W 5% Lsew J
1 76U BOF
2 74l OF B AL Fn 100
; 2 78l J RS0 coredy
: i, 764 3 5
4 " J
4.7K 764 3]
: 4 5 u bl 4
i RETAL FILM 3.3k 1% /60 [ ]
: D METAC FILM 62K 1 u R J
CAREON A R 1
: CARBON ol ) J
. CoRBON 0 R o
METAL FILM i ) J
! WETAL FILM /40 R J
: CARBON 1760 J
e RES. METAL FILW f R 0.
2ZOLF METAL FILM 1/6W Jd
01F - METAL FILN Lew R J
: o1F ML FILR /e 3 02
H 03 £AREON ) 1780 1 2 o
i 0 N 176U R 25 RES. CAREON
! a1F FETAL FILY 1K 1
G1F METEL FILR 1K % e
O0E. METAL FILM 150 1% Lre Toao T PP TRIMMER 40P
00F FETAL FILN 820 1% 1/6M & g
: TRETAL FIln 820 1% 1w s P
CAREGN 1K /6 TC004 €O o
| CAREON K 1761 TCOOS  £05~0031~ ) MER  10P
. CRRBON  4.7K /e TCO0E  C 1 £PR. TRIMMER  10P
. CAREDN 1K 1/64
: CAREON 1ok 176 TROOL £40-0211-05 PIN CONMECTOR 2 £
i . AR 10K 1764
© CAREON 47K 178u UROGZ  R12-2512-05 RES. SEMI FIXED 5K B
. careON & /60 UROOS  NO USE
VRDOA  R12-2512-05 REZ. SEMI FIXED SK &

61



REF .ND

uRO1?

62

PARTS NO

R12-0539-05
R12-2512-05
RIg-1517-05
[t H

RIZ«(S’Z—OS
mz-tile-0y

RIZ-0421~05
R1Z-054005

R12-5516-05
RI2-3575-15

FINED

£1XED
i FIXED

NARE & DESCRIPTION,
RES 1D 200

s
KB
SK 8

3

100K B
00 8

PARTS LIST

HORIZONTAL QUTPUT AMP UNIT

X74-1360-00

REF N0

toed

POZT

P35
2036

ROOL
ROO2

300ty
CKAZBIHAT2!
CKASFELH1D!
C4SFFIHLO:
CHASFRLRLE
CHASFFIH
GIT4SCHZH
CC4SCHEH
Hi
o

)
LK
1

EL4SCH;

CEO4UZCIRG

135132

195132

L40-10111=04
L40-1011-04
L4010 1014
L40-1011~014

E40-0973-05

E40=0473m005
E40-0673-05

23A1323(B)

25A3ILLR)

RD14E820E zu
RD148826272,
Rt ieaacerod
RD14GEZC470J
RO14882C152.
R

z

3
s
58
22
iy
s
£E
55
ikl

D:

RO14BRZ2621 J
RD14EB25821J
RDI4ERPC102
RD14BE2C102J
RI14GR3A223J
RS

3
3
5
&
3
ot
£

ROL4BYZHI23J
RD148B26102.¢
RD1481

RD14B820220J

RO14BBZL561.4
RD14BBZC5614
RD;

=
8
N
&
&
RE
8
e
5
¥

=
&
=
5.
£
-

2]
ROT4B882C5124

NARE % DESCRIFTION
TERMINAL
HEAT SIRK
FCB_CUNMOUNTED

IPACER
SCREW, Fal vp M 36
AP CERAMIC  4700F 10%

CERPMIC  0.01

20

CAP. ELEITRO
oDE

DIODE ZENER 50

DIGDE

DIODE

FERRI INOUCTOR 100U

FERRL INDUCTAR  1ROUH

FERRI INDUCTOR  LRouH

SERRI INDUETOR  1000M

FIN COMMECTOR 3 ©

PIN GONNECTOR 4 P
FIN CONNECTOR 6 P

1) ove
TR, S1. PNP

RES. CAREON 2.7K
7

SRR

RES. CARBON 5.k




PARTS LIST

i A TRIG SWITCH UNIT REEND RIS MO F»%?gfr& DESCRIPTION
- X77-1280-00 A1305¢a.R) e
REF.NO PARTS NO NAME & DESCRIPTION RD14BB2CS10J RES. CARBON S1
=57 G RDLABE2CI0L RES. CAREON 100
J25_5?;9 2% O ) CANUNTED ROI4EE2C101) RES. dAREnN Lo
e wcmL FILM9.01 20t ez 5t
cap. LG 5% S0V R 1K
CAP. LERQM!C 55;\ 5% SoU 47K
APl ELECTRD 1o 203 29V o
APl ELECTRD 1o 204 23 18
CAP. CERAMIC 0.01 S0V " 1%)( 1
AP, CERAMT ki 0.3F S0V RN 15K It
Cap. CERAMIC . TP 0.5P S0v o PEr
AP, CERAMIC 0.1 202 12y A
oNOUEE op. co 3
CKASFEIH103Z CAP. CEROMIC  0.01 B PO
CK4SFRINIOTZ CAP. CERAMIC.  0.01 509 GO
£90=020705 chpl CERAWIE 01 2% 1V Tk
- CEQ4UTCTZON CaFl ELECTRO 33 20% 1&V o
CED4EULHOLOM AP, ELECTRO 1 20% S0V 4 i
CHO=295=0F CAR, CERAMIC 0.1 20z 129 I >
CENGWIHDLOM CAF. 1 o 12; 5013 RD 2
CH4TBIHLNZK 0 A S0 o1
CERGUICTF0 33 208 U Rpiiasacao ERed
D4ULETON L ERE 3204 16V ROL4EBECAT 8
CApl ELECTRO 33 20% 160 Y 2o
: CAP. ELERTRD 33 20k ey RN14EK s
oz KGSEFIH10ZZ S0V 4 ok
€27 CK4SFEIH103Z S0V p o
028 CKASFFIHIDZZ 500 i o
fozo  fKeErINIOTZ Ei S
03, Sov
Sov
v
v o
ENY
Sov. s
. SOV bt
0.01 S0V 2 P
CKASFFLIIDIZ il Sov s
CKASFRI103Z CAP. CERSMIC 0,01 £y 2
%
CHESFEINIOZZ CAP. CERAMIC  0.01 Sy o
CKASFFLNIGSZ CAP. CERAMIC  0.01 300
sE
; CAP. CERAMIC .01 sov 0K
CAF. CERAMIC . 0.01 Sov LS
CAP, ELECTRD 20% SOV
001 DICDE 74
oooz o100E
pooZ DIDDE
bosé DIODE ZEMER 15V 9
; 0005 01006 133 e
' DO DIODE J K
— paa? DIODE ] X
: 2008 - 153 DIODE 3 o
D006 SU0Y 91008 3 o
K
Lol L40-1011-03 ERRI INDUGTOR  100MMH A 0% o
LOOZ  L40~1011-03 FERRL INUCTOR  Loomi pr 051 ok
PO24 E4O-02TI—05 PIN COMNECTOR 2 P 8 S 1
- R
P4 427305 PIN COWGLTOR 2 F R 4 o
R e PIN CONNECTOR 4 P e i '
! FOSS  E40m0973-05 PIN CONMECTIR ~ § P s 2 e
& 14
001 FET. P-CHANNEL 8 s b
; fhor ARG, FET, & 35 e
i QU5  DN1OL FET, DUAL STy N-CHANNEL 3 4 425
i Q004 - 2S0ITTACTHSY TR, S, R ¥ : S5
S Emuia T WL me et e s b
006 P sn <BE2CAT Y 7
gg07 TR 3 :gg RE BEZ! CA J RES. CARBON 47K
3 31 001 sz2snng LEVER SUITEH
Q009 SI. NEN 2003 . .
g(ﬁ? ¥g 5}} mgn 002 4O0B=05 LEVER SWITCH
; in C05~0412= «
‘ i ol TCO01  Q0S-0412-05 cAP. TRIMMER 0P
3 - 8h UROD1  ROL-SS02-05 . 10 8
82}5 ;’; :§- i‘,m URDOZ  R12-3522-05 . SEMI FIXED 10K
a0l B e VRO R12-1519-05 Red- Sent ried dke
i et R g e VR004  R12-1520-05 RES. SEMI FIXED 2K &
Q018 TR, 31, PP
a1y FET ,N=-{CHANNEL
anzd TR.'ST; WP
Q021 TR. 3L, PNP
; 902z 73 TRD 31, NPN
anz3 SAL309CR.RY TR. 5L, PNP

FRERRES RS S s B S 4

gEeEeEEZEEEEEEL

EELELEEECE

EEEEEEE

EETERE

5%



PARTS LIST

; B TRIG SWITCH UNIT REF.ND  FARTS RAME & DESCRIPTION
Rer Eﬁii?i%?%z%i P
- - s 20 RES. AL L ZIO 1%
X77-1290-00 ROZ5  RD14BE2C4 RES. CAREDH PO
i REF.ND  PARTS ND NAME & DESCRIPTION ROZE  RNLABKIC! 501 ME*AL EILM 1.5 1%
RO27 RNI4BKZC1S01] ETRL FILM 1.5K 1%
BOARD SUPPORT ROZS RNL4BKZCZ THOF METAL FILM 270 %
BERD CORE ROZ9 RM14BK2C2T0OOF RES. "\ETRL FILM 270 X
CAP. ELERTRD 10 208 16V ROZ0 - Apl4gEzCisll 3. 130 5%
CAP. METAL FILM 0.01 20% 630V s 14ERaCIze, z %
CAP. CERAMIC  68F 3% S0V RO32  RD14BEZCZZOJ 2 %
C4SCHIHo: waP I‘ERRMH‘ £3P 5L S0V ROZ3 14B82C681 &30 5%
. ("KI.JrF'\HlO;Z 0.01 Sou RO34 RD14BE2C4T2S 4.3K %
CRASFF LRP LERQM[C 0.01 S ROIS  RD14BB20512J 5.1K
L0465 :rHlemo CAP. CERAMIC 7P 0.5P SOV ROZ6 1488204720 4.7K
CC4SFCHIHOTOO £AP. CERAMIC 7P 0.5F S0V ROFT 14gBaceT2) 47K
0 US RO33  RD148EZCHZZJ 3,3
AP GERAMIC 1 e0r 12V RO3D  RD14EB2C181J 140
CAF. £ERAMIC .01 SOV RO4O 14BR2C131) 130
FAP. CERAMIC v Sau RO4L  RD14BBZC1ILJ 130
: al01 500 R042  RDL4BHZC2Z0] 2 %
- alo1 S0y RO4T  ROL4BEZCZZ0J b %
0.01 S Ri344 L4ERZC4T S, 47K
= 0.0 U 065 14BBEC4TSS 47K
1 z0x 120 RO45  RD14BB2C2ZD. 2
: st 207 isu RO4T * ROT4BEZCZI0U Z
S Sox ey RO45  RD14DEICI61J 580
3 0% 16y RO4Y  ROL4EHZCI61S ERS
3 507 Tev ROSO  RD14BE2C2Z0. 2 7
S W% 16V ROSL 14BE2C4TOL i %
i = 0% 1ev ROS5Z  RD14BEZC3ITL RES. 33 5%
- o sov R053  RDL4BEZCI33U 3 heeon G %
)3 Sau
S0V 001 337-2005=0F LEVER SWITCH
i 2oy 062 $37-2005-05 LEVER SWITCR
i 00
Sou TEOO1  C0S-0412-05 AP TRIMMER  20F
300
H S0y VROU1  RDI~35013-05 V.R. 10DOKE
Sov URO0Z  R12-3522-05 RES. SEMI FIXED 10K B
Zou UROO3  R1Z-1520-05 RES. SEMI FIXED 2K &
(NN S0V
, ,KISFFIH“O37 @01 S
CK4SEIH1NZK 1D00F 20% SOV
CHASBLRLOZK iﬁF’ FFRQNI\ 1()UﬂP 0% sy
V\TZ JE 10DE, ZENER 510
\\)(J‘Y DIOOE
40220113 FERRT INOLCTOR  22UM
(40220103 FERRT TNDUCTOR  22UH
| £0s3  ELO-METIAS PIN CONNECTOR 2 P
P044 027305 PIN CONNECTDR ZF
i Fois Elioerion PIM COMNESTOR 4 ®
! €40-057309 PIN CONNECTOR 5 F'
H E4O=1273-15 PIN CONNECTOR 2F
C3354(T.5 TR. 31, NFN
ONTaRT FET plel \x, N-CHARNEL
! mr"sSMT ) TE‘
! 35 T New
i 7SC”5L1Y1 TR, SI. NPN
ZEZETLH TR. E1. NEN
RDL4EBZC10L RES. CAREON 100 SZ 1/6W
RD14EB2CI0LJ RES. 4/-\RnDN 100 Sk 176
i 1760
i 2 Sz 1/6W
H o5 1764
H o Gk
! 5% 1v6u

550
RD148BZL A 10
RDI4BE2CZ20J

i zz 1764

5 RD14862C101 RES. CARBON 100 5% 1764

- RotigeacoLd] RES. CAREON BLOK 5% 1/8U
H RNT4EK2CIO01F RES, METAL FILM 3K 1% 1/68
AN14BKZCI001F RES. WETAL FILM 3K 1% Lseu

i RO148B2C220J RES. CAREON A V)

i ROZZ  RD14BBIC4TOJ

64



PARTS LIST

POWER BLANKING UNIT REE 0
X68-1400-00 1
REF.ND FARTS NG NAVE & DESCRIFTION .
E51-0762-05 LERD UIRE LT CONNECTOR Loy
Giie-09 Long
Fi-503-14 Lo
£0i-o%0s-0 0us
e
Foim0dz3-05
JE120a

dg0-neiis-03
167

ey

£EO4UTIZ30M

GED4UECIRT

CEOUELIRS
i

CEOAUIV1D0M
GKASFFIHI0EZ
SENAWLULTON

CRaSBERZZEK

ERASFRIH103Z
CK4SFFIHI05Z
CE0W1T470M

155132

135132
i 1
1b>§m
udec

438

CERAM
GAR. CERAMIC
Cap. CERAMIC
CAP. CERANIC
CAP. CERAMIC
CAR. ELECTRO

DIGDE

DIODE. ZENER
DIODE, ZENER
DIODE. ZENER

DIODE
DIODE ZENER
DIGOE

DIBDE
DIOOE  ZENER
10D - ZENER
DIGDE
D1BDE

SHERNURRBEENERRLREER

0
e

0%

02H

2

Q.01 0.25F 3KV 5

1500 04

2200P 0% 500V 05

6

0.01 £ 0n7

.01 5

& oo Tew RO0S

ROLD

12v RO1L

2 R1Z
12y 12

3.2v %
s

s

EY 24
5

0

1

2

4

=

3.00 6
b 5

PARTS N
HINGSSH0
145550
LMIA0LAZS. O
L40-1011-04
T4D-10114
L4o-1011-06

LM)<1011-U/.

NE-2R

£40=0773-05
€40-004T 3015

N
£40-0277-09
05

[ttt
E40-0677-05

BIN-110Z7-1!

CI312(R)
<ﬂ140wm,r>

Eee

4Es2m12y

E
2
=
&
2
I
&
3
3

2
2
g
&

B
8
5

J
RD’ A
RD14B82C1034
RD148B2C512)

16

1C, RUGLLATOR
INDUCTOR
INDLETOR
INDUCTOR

ENDUCTAR
INDUCTOR

EE

it
NGO

NEON LANE
NEQN LAMP
NEGH LAME
MEON LAMP

BIN CONMECTOR
PIN CONNESTIR

£IN GoaEcTon

uw i DNNF' mP

i ONNE TR
PIN CONNELTOR
FIN CONNEETOR
PIN CONMECTOR

FI# CONNECTOR

RES. CAREON
RES: GARBON

RES. METAL FILM
RES, CAREON.

RS N

NAME & DESCRIPTION
.

100UH
100UH

1
100K

wmwT vw

FETPe-ITIY

o e w

3




PARTS LIST

REF.ND  PARTS NO NAE & DESCRIPTION
B O Y e PR
2 306 Ia % e
LR R miae, @3 v X A
3. i Ln2.2¢ 13 176w 2
T3 m@GOlr S T FIG 9K 1 Lok fEr-a J24—5l)38-22 pb CONNOUNTERS
20 3. CARBON i sz 176w 3 :
E ; §5 2 23226? 3 ;ES :}ARSSN H 3 Yoo Jos3 E31-2467- LEAD WIRE WITH CONNECTOR
4 21014 3. CARBON 00 5z l/6W YRODS  R12-3526-05 RES
RO ROuERCIOL)  RES GO Lo 5t L RS REIEETE R B RER NG
Ro35  Rorideacioe) RES. CARBON 1K % 1760
RO4D RD14BR2C102J REZ. CARBON K % /6l
; Zl ;D 2 82ETS1J RES. CARBON 750 23 e
2 882C242) RES. CARBON  2.4K 5% 1764
| RO43  ND USE SWITCHING POWER SUPPLY
i R04%  RDI4BBZCIOLY 5. CAREON
Ros RO W02-0413-05
; 47 0" REF. NO PARTS NG NAME & DESCRIPTION
1042 D1 D8A20G Diode
D2 01 Diode
So?f gi 8T§-|2(§(ER Triac
) S 4 Diode
gg;% E 05 GFD10E Diode
ROSS AL D6 GFDICE Diode
ROSS R D7 GFD10G Diode
ROZS R D8 HZ3.8CP Diode Zener
pee R DS GzAB.2z Diode Zener
poz K a1 2SCSIBKNP(F) Transistor
RGO R 1 5TK7308 <
Roso R €2 sTK732 i€
- 16 R
Rosg L1 119:04 Line fifter
Roes {2 L19-0414-0 Pulse Transformer
prved 3 5308080 o 20,
Roce s L33-0810-01 Coil 2.3H
s {5 [33.0809-0: Col 204
ot 6 (40-4791-1 Ferr-inductor
ROGS L7 L40-4791-14 Ferri-inductor
E ;? gg 18 L40-4791-14 Ferri-inductor
i ;
ROTZ M 1 £91-0589- Poiyester cay 400v
ROTS R smen s 160 G2 Co1-0597- Corome aa Soov
RO74 R FIXES 151 lrau c3 C91-0887- Ceramic cap 250V
ROTS  RY VETAL GLAZE rw Gs  Cot-0897- Caramic cap ov
R z: R9: cs5 C91- 74 Ceramic cap oV
Re; 77 - cs C Electrolytic cap oV
Rre e & Geoooze Eloctrolytic cap oV
<t - - Electrofytic cap oV
ROED /6w cs C Electralytic cap SV
RoBL 1764 Clo  Exasain103K Ceramic cap 50V
i ESg# %;gm g}\z g 14 - Caramic caj A
K 4 Electrolytic cap 18V
I RO#4 . CARBON 2zn 5% L/66 c13 C Electrolytic cap v
1 ROBS 14 i
H RIXE6: 20160 LAREON 100K SX  1/6W 81 5 8 E:zﬁ:;gz::g 2:§ v
H ROGT F{DII«-EEZ“ICKJ CARECON 100K % 1/6W C18 C! Eiectrolytic cay \
| ROSS  RO14BE2C103J © CaREON 10K 5% 1s6w 17 & Electrolytic cap oV
RO91  RD14EEZCLOLY RES. CAREON. 100 5% 1/6 S8 Co0-00as Eeotralvie cap M
: coeooe ~ N o & Electralytic cap v
Johol Chabeteie - TRImER 2 €21 C90-0936- Electrolytic cap oV
Teods Eo3-0idemcd . TRIMMER 2P G2 goo-o0na Elactrolytic cap oV
5 C24  C31-0598-08 Ceramic cap &
X 5 N "
yRoa - SE PR €25 C91.0598.08 Ceramic cap W
WROGS SEMI FIXED 47K & c26 £80-0837-08 Electrolytic cap 8v
RO . 3
! VRoS e I s R1 R92-1111-08 Widing res 100 aw
iRene MR R KB i fr s Widing res 20 s
: arbon re: +5% 1/4
B Reziliacs Atetal oxide o8’ 22060
6A2E562)  Carbon res 5.6k0 w5% 1/4W
: FILTER UNIT RE RD14BB2E103J Carbon res 102 £5% 1/4W
i R7  R92-1114.08 Metal oxide res 330 w
; X70-1020-00 ne AD14882¢ 1024 Carbon res TR 45% AW
: — — = Y Carbon res 108 x5% 1/4W
REF.ND PN’\ [NE@E & DESCRIFIION Ri2  RN14BK2E2201F  Meal film 2.2K¢ %1% 1/4W
i TERRING

o N aUNTED VR1  R12-3532-08 Semi-fixed res 10k

POLYESTER 0.22 10% 630V
&

03 or. PrEaT ot £ £40-7011-08 Pin connector 3P
003 CAP. CERAMIC  1000P 830V E‘Z*g gglg-gg IFm gonnactor ZSPTK7305|
Go;  Geseuinaion Cap. ELECTRO 1 20% 500 -0643- Insulating sheet
. F20-0644-08 Insuiating sheet  (STK732)
DUOL 153132 DIODE
i €061 ON3101 PHDTO COUPLER

CHOKE CDIL.
FIN CONNECTOR 2 P

- LO01  L33~0808-05
PO26  E40-DR73-05

I 77 RODI  RD14BYZHRZ4J RES. CARBON 220K 5% 1/2U
N ROOZ  RCDSGFZHZZSJ RES. SOLIO 2.2M St v



SCHEMATIC DIAGRAM

o (15 o 4o 3

AT 150KTM3

) e vemmea ovreur |
p
MU

v
3 Loz vermica
& e i renuaTon
SRigw uNIT VERTICAL PREAMP UNIT
ST R (X73-1560-00)

. POWER BLANKING UNIT
- (X68~1400-00)

CH3,CHa AMP UNIT
(x73-1520-00)

ATRIG SWITCHUNT
x77-1280-00)

eS| | rm———gh,
| a—‘@'—“‘ | i —
[ o_[”_ = | |°§433¥g§5§§;r . _ T e Tees 1 lrower supper | S
1= e b R
S RIEWEE = | |
e I D R ez e i R AR v T S U PP TS B R e - B ot I I e —
— N
T 8 Ll
- b
| ) . L
[ T, T
i B AT Ehees
"'HA = Ty iser Teeeiivan
s I Lasesr
| o [ r L_g 1
| E. . = (UEENEEN e-Beron :
T last 4
it Lol




PC BOARD

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

wem

SCHEMATIC DIAGRAM
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Lraatacn
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HORIZONTAL OUTPUT AMP UNIT (X74-1360-00)
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The voltages and waveforms are measured on each

VOLTAGES AND WAVEFORMS

schematic diagram as follows;

TEST EQUIPMENT
Digital muitimeter
Oscilloscope

Sine wave generator

CONTROL SETTINGS

: BL-720 (TRIQ}
: 475A (TEKTRONIX)
+ 5G-502 (TEKTRONIX)

A INTENSITY Midrange
FOCuUS Midrange
AC-GND-DC GND for voltage measurement
DC for waveform measurement
§ POSITION Midrange
CH1, CH2 OFF
X5 GAIN
CH1, CH2 CAL
VARIABLE
CHY, 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 differenciat circuit, the voitages and waveforms are

shown only CH1 and CH23,

Voitage Measurements

Voitage measurements are taken with no signal applied and
the trace positioned to the center horizontal graticuie line.
The digital muitimeter 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.
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