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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
shock. J
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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:
Channei polarity:

Approx 250 kHz, adjustable
Normal or inverted, CH2
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



SPECIFICATIONS

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

TRIGGER SENSITIVITY (A AND B}

ranges, in 1-2-5 3

verninier control provides

fully adjustable sweep time

between steps.

20ns/div to EOms/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)

B sweep time:
Accuracy:

Sweep magnification:

Linearity: 20ns/div to 0.5s/div +3%
{5% with X10 magnifica-
tion)

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

Trace separation:

Delay method:

Delay time:

Delay jitter: 1/20000 of the full scale
sweep time.
TRIGGERING
ATRIG

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.

A trigger modes:

Trigger source:

Coupling modes:

Trigger level: +90° adjustable
Patarity: +/-
BTRIG

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

B trigger modes:

Trigger source:

/10
Coupling modes: AC, LFaeys, HFres, DC
Trigger level: =+890C° adjustable
Polarity: +f-

MINIMUM SYNC AMPLITUDE
COUPLING FREQ RANGE
INT [ ExT [ exT1/10
DC~ 20MHz | O5div 50mV | 05V
oC DC ~ 50 MHz 10div | 100mV | 1.0V
DC - 150MHz | 2.0div | 280mv | 28V
ac ‘Same as for OC but with increased minimunm lavel for
below 20 Hz.
ol | Incressed minimum tevel below 20 Hz and above 30 kiz
AC Increased minimum level below 30 kH
e Increased minim o z
VIDEO FRAMEALUNE | 06dw | 50mV | 05V
AUTO: Same as above specifications for above 50
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

50 mVp-p/div (into 5012 load)
Approx. 5082

DC to 100 MHz (-3 €B)

{into 5042 load)

Output voltage:
Qutput impedance:
Frequency response:

GATE QUTPUT (A and B}
Cutput voltage: Approx. 1.5V positive gate

{into 5002 1oad)

TRACE ROTATION
POWER SUPPLY
Line voltage:
Line frequency:
Power consumption:

Electrical, adjustable

90 ~ 264V
45 ~ 400 Hz
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 Altitude:
Operating: 5000 m
ENVIRO.NMENT Non-operating: 12000 m
Operating temperature and
humidity for guaranteed - . . . .
specifications: 10 ~ 35°C, 85% maximum RH W Circuit and ratings are‘ subject to change without notice
- mmen o - due to developments in technology.
Full operating range: 0 ~ 50°C, 90% maximum RH
Storage temperature and
humidity range: =20 ~ +70°C

80% maximum

ACCESSORIES

STANDARD ACCESSORIES INCLUDED OPTIONAL ACCESSORIES
Probe {PC-28)x 2. Y87-1250-00 Probe Pauch (MC-78 Y87-1600-00
Attenuation 1/10 AC Power Cord.. . SeeFig. 3

Input Impedance 10MQ, 18 pF of less
instruction Manuaf B50-7541-00
H; B50-7543-00
AC Power Card
Panel Cover .
Probe Holder.




SPECIFICATIGNS

CRT 150KTM31 SPECIFICATIONS

Screen and shape
Dimensions
Oves
Face plate dimensions;
Screen shape;

the

Deflection 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

X-

G2
isp, pos{ 5

6

ey

wmmed




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-

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
LS Universal Europe 124,250V
T, 220 volt/50 Hz Fast blow None E30-1819-05
- Rated 16 amp 5320 mm
UK. 124,250V
240 volt/50 Hz Fast blow 12A _
Rated 13 amp 320 mm Type C
Australian 1.2A, 250V
e R 240 volt/50 Hz Fast blow None £30-1821-05
S 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
i by Q2 through Q4, amplified by Q% and Q6,

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.

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 ho 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
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 voltage 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
signal decreased 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
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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 |+130va3v | 55V 2ava2v 2V Aoveosvy TV :
4 1.5v-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 v
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>
20MHz BW: ON Make sure that the spot on the CRT screen increases in brightness when A ;
INTENSITY is tuned 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- ™ :
Vertical MODE: CH1 TION, «» POSITION and CH1 VOLTS/DIV to bring out a waveform ¢
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 sdge
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 TC1 X68-1400 [5G-503 HORIZ DISPLAY: A (1} Set A SWEEP TIME/DIV at 0.5 ys 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.




CIRCUIT DESCRIPTION

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

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 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.

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

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

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

13



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
and an i flat blade

screwdriver. If they are not available, contact your dealer.
For optimum adjustment, turn the power on are warm up
the scope sufficiently {more than 30 minutes} before star-
ting.

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 Mukti- DL-720 ;\’;‘e":::r’l‘f ,';”:’:‘gag 1‘ ?I“fg
Meter TR0y | S range: &
simowave | o0z | T L0 S
Generator (Tektronix) 9 9
range
Frequency:50kHz t0 100MHz,
Sine Wave $G-503 | Output impedance: 60 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) | o b o e o
fess {1 MHz, 1ns or less)
43438
Q Meter o -
Color Patten | CG-911A _
Genrator (TRIO}
Sensitivity: More than § mY/
. 4754
Oscilloscope | x 1> | Frequency response: More
o than 250 MHz
Time Marker TG-501 | Vime mark: 0.65 1o 0.1 us
Genesator (Tektronix) | 'ePetitive waveform,
Accuracy: within 0.1%
High Voltage .
e - fput Impedance: 1000 MQ
Tenmination | TA-57 (TRIO)| Impedance: 50 2
Attenuator 011-005802 54 yp grsenuation (50 1)
(Tektronix)
12 Table-2

Test Mode! Minimum
Equipment Spacification
Power Meter | 2041 (YEW) —
Auto transfor- SD-265 _
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

E INTENSITY Between 12 and 3 o’clock position
Optimum position

SCALE HLLUM Arbitrary position

BEAM FIND

Vertical Section

YARIABLE (CH1 and CH2)  CAL

¥ POSITION (CH1~CH4) 12 oclock position

AC-GND-DC {CH1 and CH2I  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

DELAY TIME MULT Arbitrary position

4 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
Coliector
ov
as1 1oV
Base
ae 5V
sv
81
Collector
ov

Base ———— - v

Q82 v
Coltector
ov

Fig. 7 CAL CIRCUIT WAVEFORMS



ADJUSTMENT

Adjustment | P.C.B. Test . -
ftem ontrol No. 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 (1/10) | o (NTENSITY: 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
A SOURCE: V MODE (st 1o | (475A) is @t “DC". pasi-
A SWEEP TIME/DIV:20us aporox. | tion.
HOLDOFF: NORM 90v BC) |
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
A SOURCE: V MODE Te3
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 Knob

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

into the center of the CRT screen.

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

< Check>

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

{2) Make sure that the FOCUS knob is in a position within the range of 8 and

3 o’clock when the spot is smallest.

(3) The most ideal point should be obtained by repeating the above opera-

tions and adjustment.

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,




ADJUSTMENT

Adjustment P.C.B. Test . :
Item Control No. Equipment Controt Setting Adjustment and Check llustration Remark
Adjustment of VR8 X81-1430 HORIZ DISPLAY: A 1) Operate ¥ POSITION for CH1 to move the trace to the center of the CRT <Note>
Trace Rotation Vertical MODE: CH1 screen. When the trace does not
TRIG MODE: AUTO {2) Make adjustment to align the trace with the horizontal center graticule appear fully across the
CH1 AC-GND-DC: GND 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} Tum 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 VR6 (X73-1500).
{4) Repeat the above procedure.
<Check>
[ Movement of trace | _less than 0.3 div. |
Adjustment of VR12 X73-1500 HORIZ DISPLAY: A Same with the adjustment of CH1 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 1kHz square wave signal to CH1 INPUT and adjust the e
Shaping in the Low Range cord Vertical MODE: CH1 oscitiator 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 Jow 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

in the Low Range
(SmV range}

Vertical MODE: CH2
TRIG MODE: AUTQ

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

described above te make adjustment.




ADJUSTMENT

Adjustment

P.C.B.

Test

Item Control No. Equipment Control Setting Adjustment and Cheek Hiystration Remark
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- . <Refrence > -
CH1 Gain cord Verticat MODE: CH1 PUT. R Metfiod of caloulatin @

(T junction) | TRIG MODE: AUTO (2) Vertica MODE select to CH1 and operate CH1 ¥ POSITION to produce a sensitivity error -
PG-506 A SOURCE: V MODE waveform in the center of the CRT screen. SV 53"5'““,/"\! error=—=
CH1 AC-GND-DC: DC (3) Synchronize by operating A trigger LEVEL. VARIABLE-CAL /1 1 or CH2 %100% )
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 voltage
20MHz BW: ON <Check> (Ex;r:]‘;‘;';?'S/ DIVY
Tum 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/SmV.
20mV/5mY
x100=5%
<Note >
Overshoot or tiit 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: CH2 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 | PG5OB 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 to ab- If tilt or overshoot oceurs
CH4 Gain A SOURCE: 1/1 tain synchronization. to the 1 kHz waveform,

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.




ADJUSTMENT

Adjustment P.C.B. TFest . N
ftem Control No. Equipment Control Setting Adjustment and Check Hlustration Remark
Adjustment of VR6 X73-1500 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’ CH2 AC-GND Dé' CTND (1) The deviation from the horizontal 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
whean the knob is tumed fully CCW.
Adjustment of VR22 X73-1500 HORIZ DISPLAY: A Adjust VR22 and VR24 so that the CH3 and CH4 traces become afigned
CH3 4 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 more 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 Vertical MODE: DUAL, ALT adjustment so that the CRT screen amplitude becomes § div. If no waveform appears on
. TRIG MODE: AUTO (2) Apply the same signal to CH2 and make the similar adjustment. the screen when the knob
and CH2 X5 Gain cH, CH2 VoLTSIDW: Sy | k: “ s pulled, make co
ech ; . N
g:: g:i Qgg;‘:i‘ DPCOS_C (1} The sensitivity error must be within 2% justment by operating X5
A SWEEP .. {2) For both CH1 and CH2, the lamp must go on when PULL X5 GAIN is Gain Position Adjustment.
EEP TIME/DIV: 0.2ms . CH1: VRS (X73-1500)
CH1, CH2 VARIABLE: CAL putied and go off when the knob is pressed.
! i (3} The UNCAL lamp must go off when CH1 and CH2 VARIABLE controis CH2: VR15 (X73-1500)
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>
i ition VR15 X73-1500 Verticat MODE: DUAL, ALT with the horizontal center graticule line on the CRT screen. If sometimes happens
CH1 X5 Gain Positior

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.




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 osciloscope (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 VR9 X73-1600 | DL-720 HORIZ DISPLAY: A (1) Operate CH1 ¥ POSITION to align the ‘trace with the horizontal center
OUT DC Levet Verticai 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

ftem Controf No. Equipment Control Setting Adjustment and Check Hlustration 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
B SOURCE: CH4 1/1
B8 COUPLING: AC
B SLOPE: +
Adjustment of Square TC3 X73-1500 | PG-506 HORIZ DISPLAY: A (1) Set vertical MODE to CH1 and repeatedly apply a 1 MHz square wave (1) Adjust A SWEEP
wave Characteristics of TC2 X73-1500 | 502 20dB | TRIG MODE: AUTO signal to CH1 INPUT from the square wave oscillator and adjust the TIME/DIV  between
CH1 6 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 s 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. o o o ) 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
[Overshaot [ tess then 8% ] adjustment
dually.
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: AUTOD <Check> i I
CH2 5 mV Ran, CH2 AC-GND-DC: DC Wi ining @ s 1]
ge ith VOLTS/DIV remaining at 5 mV, check the waveform quality when A / T
CH2 VOLTS/DIV: 6mV SWEEP TIME/DIV is changed by varying the square wave frequency, from / c |4
A SOURCE: CH2 100 kHz to 10 kHz, 1.kHz ana back to 100 Hz sequentially.
A COUPLING: AC inss Far B% |
A SLOPE: + [Overshoot T fes han 8% | 7 {
CH2 VARIABLE: CAL / i
=
a=6div. b=Qvershoot c=Ringing
d=Hall e=Pra-shoot
CH1, CH2 Waveform TC X73-1500 | PG-506 HORIZ DISPLAY: A (1) Apply & 1 kHz square wave signal o CH1 INPUT and adjust the
Shaping TC5 X73-1500 | BNC-BNC | Vertical MODE: CH1 or CH2 oscillator output to produce a waveform of 5~& 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 10mV range is equal to that of the § mV range.

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

{2) Set vertical MODE to CH2 and make adjustment as in the case of CH1,




ADJUSTMENT

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
5 |somv rengd Cap'::ify‘ ca
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
1110 A SOURCE: CH2 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

Ko Adjustment P.C.8. Test Control Settin . .
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 sarme manner as CH3. ment of input capacity.
after making 1kHz
square waveshape.
ADJUSTMENT OF VERTICAL AXIS (Il
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 VOLTSIDIV 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 CHa A SQURCE: CH3 1/1 {2) The overshoot must be less than B% when A SOURCE is turned from
B8 SOURCE: CH4 1/1 1/1 to 1/10 and B SOURCE from 1/1 to 1/10.
Check of CH1 and CH2 $G-503 HORIZ DISPLAY: A {1} With CH1 VOLTS/DIV set to 5 mV, apply a sine wave signal of 50 kHz
Frequency Characteristics 500 Coaxial | TRIG MODE: AUTO to INPUT and adjust the oscillator output to produce a waveform of 6 div
cable A SOURCE: V MODE on the CRT screen,
(BNC-BNC} | A COUPLING: AC (2) When the frequency is varied to 150 MHz with the oscillator output re-
5002048 | CH1, CH2 AC-GND-DC: DC maining unchanged, the amplitude on the screen must be over 4.25 div
Attenuator | A SWEEP TIME/DIV: and there must be no sudden dips and peaks during attenuation.
509 Termi- 2us~20 ns | (3} Perform the same operations for CHZ.
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 SG-503 HORIZ DISPLAY: DUAL {1} Apply a sine wave signal of 50 kHz to CH3 INPUT and adjust the
CH3 and CH4 (CHZ 1/10) 50Q 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 4.25 div.
{BNC-BNC} (3) With A SOURCE to 1/10 position adjust TC4 so that the amplitude at

100 MHz is within the specification limits.
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.

(6] Perform the same adjustment for B SOURCE (TC8).
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Adjustment

P.C.B.

Test

item Contral No. Equipment Control Setting Adjustment and Check IHustration 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 [0 Mz BW frequency characteristics| frequency of — 3dB:15MHz 1025 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 <Note>
Frequency Characteristics 500 Termi- | CH1 VOLTS/DIV: 5mV coaxial cable from CHT OUT and terminate it with 50Q 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 varied to 100 MHz without changing the square wave characte-
(BNC-BNC) oscillator output, adjust TC4 so that the amplitude on'the CRT screen of : tistic and . frequency
$G-503 475A becomes over 4.25 div. 1kt Saiare, characteristic will also
[CH1 OUT frequency characteristic | 100 MHz, less than —3 dB change.
50Q terrhination
a=b=86div"
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. (‘:“JZ] , | counter (FC-756) may
(3) Lead 5 probe from the calibration voltage output terminal (CAL) of aw | be used.
C8-2150 and connest it to CH1 INPUT of 475A.
(4} Adjust VR16 so that the frequency becomes 1 kHz. | |
< Check>
Frequency: within 1 kHz =3%. m R B

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 oscilloscope output and ¥ POSITION to produce a waveform -of
SLOPE TRIG MODE: AUTO amplitude 3 div above and below the harizontal center graticule fine on EENFAY AN
CH1 AC-GND-DC: AC the CRT screen. \ aiv
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 (+1.
Align the starting point with the horizontal center
graticuie line
| dodeh I
oo N -
’,’ iy 3 4
AR Y]
A "
" 3 Y
X s Y 7
LR A 1
T T
I
! 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 X77-1290 Vertical 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:-0.5 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 VRY X74-1350 | TG-50% 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
TRIG MODE: AUTO
A VARIABLE: CAL

end of the graticule line.

1st paak

Tithe peak|

N

GND-DC to AC,
VOLTS/DIV to
0.5 V/div, thru 50Q

termination.

{2} 1f the 11th peak is
not visible, adjust
VR7 (X74-1350])
for A sweep length

adjustment.
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A SWEEP TIME/DIV: 0.6ms
TRIG MODE: AUTO

(3} Turn «» POSITION.fully CW without turning the FINE knob and note
the deviation between the starting point of the trace and the center of
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 error_| Tess than 1 div.

Fully tum

26

POSITION CW
]
|

i
]

11
{-Fully tum <
i —

L]

L

ftem Aot RSB 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 Vinpsa| | Visible adiust VRS
A, B INTENSITY: Fully CW ENAN AN AN AR RNANE (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 50Q Termi- | Vertical MODE: CH1 (2) Make adjustment so that the total length is 12 div. Turn «» POSITION to
nation | A SOURCE: V MODE shift the base line two
A SWEEP TIME/DIV: 0.5ms markers to the left then
TRIG MODE: AUTO you can see the 12th
time marker with the
12th peak | Graticule area.
1st peak. 13th peak|
\
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 i ‘ U
Position Vertical MODE: CH1 screen. i ]
A SOURCE: V MODE (2) Set the FINE knob of «» POSITION to 12 o'clock. et
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ttem Adiustment P Eq;::en . Control Setting Adjustment and Check llustration Remark
Adjustment of B Sweep | VR12 X74-1350. | TG-501 HORIZ DISPLAY: DUAL {1} Apply a marker signal of 0.5 ms to CH1 INPUT and align the first peak of
Position 50Q Termi- | Vertical MODE: CH1 A sweep to the leftmost division of the CRT screen.
nation | A SOURCE: V MODE (2) Operate ¥ TRACE SEP to separate A sweep and B sweep and set A
B SOURCE: CH1 VARIABLE to CAL.
A/B 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 & marker signal of 0.1 ms to CH1 INPUT to produce a waveform i
Gain 500 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. | L
CH1 AC-GND-DC: DC <Check> | i
10 tines +5% N
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 Allgn with center vertioal graticula 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 Y [
TRIG MODE: AUTO center graticule line on the screen when the FINE knob is pufled out (X10 7
A SLOPE: + MAG position). 1
< Check>
Repeatediy push and pull the FINE knob to make sure that the center of the ;
waveform does not move. ] X10 MAG
—— e
L Deviation lﬁsj}?n"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 signal of 50ms to
A Sweep Time, 50ms, Sus [ VR1 (5us) X74-1350 509 Termi- | Vertical MODE: CH1 CH1 INPUT, . o
and 0.1z TC1 (0. 14s) | X74-1350 nation | A SOURCE: V MODE {2) Adjust VR2 so that the first peak of the marker signal is aligned with the

TRIG MODE: AUTO
A VARIABLE: CAL

left end of the graticule on the screen and the 11th peak with the right
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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Adjustment P.C.B. Test N
Item Control No. Equipmient Control Setting Adjustment and Check IHustration 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, S5us | VR3 (5us) | X74-1350 | 500 Termi- | Vertical MODE: CH1 50ms to CH1.
and 0.1us TC2 (0.1us) | X74-1350 nation | A SOURCE: V MODE (2} Operate ¥ TRACE SEP to separate A sweep and B sweep to 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 left 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 = i 4
A SLOPE: + | e 1
|
i i 1\
~ 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 to CH1 INPUT,

A SOURCE: V MODE

B SOURCE: CH1

TRIG MODE: AUTO

A, B SLOPE: +

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

{3}

®

Operate ¥ TRACE SEP to separate A sweep and 8 sweep into the posi-
tions where they can be easily adjusted.

Make adjustment so that the total length of the waveform is 11 div.
Adjust TC6 to align the first peak of the marker signal with the left end of
the graticule line and 2nd peak of marker signal with the right end of the
graticule fine when the FINE knob pulled out {x 10 MAG position}.

Check of Sweep Time
Ervor in All the Range
W

0]

HORIZ DISPLAY: A
Vertical MODE: CH1
A SOURCE: V MODE
TRIG MODE: AUTO
A VARIABLE: CAL

43}

2

Apply a reference time marker signal for each range of A SWEEP
TIME/DIV.

Measure the time error rate and make sure it is within the specification
limits.

[ Specification | within 4 2%.

HORIZ DISPLAY: DUAL
Vertical MODE: CH1

A SOURCE: V MODE

B SOURCE: CH1

A VARIABLE: CAL

TRIG MODE: AUTO

A, B SLOPE: +

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

{

(2)

(3

Operate ¥ TRACE SEP to separate A sweep and B sweep into the posi-
tions where they can be easily adjusted.

Apply a reference. time marker signal in each of all the ranges
(5Cms — 20ns) of B sweep.

Measure the time error rate and make sure it is within the specification

limits.
T within £2%.

[“Specification
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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 befow.
(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.

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.

Make sure that the rise slope of the wavefor 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]

(2]

{3]

Align SLOPE {+}

with the horizontal center graticule fine  SLOPE (+1
1

B 2 E/

i 4

SLOPE (—}
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ADJUSTMENT

Adjustment 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 a’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. o 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 \ \
CH?, CH2 VOLTS/DIV: 5mv screen. { 7 \ \ A
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/ uy \‘ |
TRIG MODE: AUTO {5) Pufl FIX knob and adjust the sine wave input signal of CH1 to obtain a T A4
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. R TaW e
{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. L
(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 trigger AR UAY AN S
LEVEL. NA 2N [N
HREERRENE
1 Trigger LEVEL at 9 o’clock direction
Trigger LEVEL at 12 o’clock Pposition
Adjustment of 150 MHz | TC1 X77-1280 | 56.503 A, B SOURCE: CH1 (11 Apply a 150 MHz sine wave signal to CHT 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 horizantal 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 equatlly above and below the horizontal AN A
A, B COUPLING: AC center graticule ine on the screen. ra F
CH1, CH2 AC-GND-DC: AC | (3} Set A INTENSITY to CCW and B INTENSITY to an arbitrary position near 4 Y
CH1, CH2 VOLTS/DIV: SmV 3 o'clock. \Y y,
A.B SWEEP TIME/DIV: 0.2ms  { 14) Set B SLOPE to (—) and make adjustment so that the starting point of A H Ik A\
A VARIABLE: CAL the waveform comes to the same position of the starting point of i 2 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 (+) position, the rise slope of the waveform
should be synchronized and its fail slope be synchronized at (—).
{31 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
slope of the waveform is synchronized when B SLOPE is at (+) and the
fail slope is synchronized at ().
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item Adioment | RS Eq;;’:em Control Setting Adjustment and Check lustration Remark
Adjustment of B VR2 X77-1290 | 5G-502 HORIZ DISPLAY: DUAL {1} Tumn B trigger LEVEL knob ta 12 o’ciock. - SLOPE ()
Trigger Level Center Vertical MODE: CH1 {2) Apply 2 sing wave signal of 1 kHz to CH1 INPUT and adjust the oscillator i T T [
A, B COUPLING: AC output to produce a waveform of 4~ 6 div on the CRT screen. ; 7 NI U N
CH1, CH2 AC-GND-DC: AC | {3} Operate CH1 ¥ POSITION 5o that the waveform has an amplitude squal- —{f - - H
CH1, CH2 VOLTS/DIV: BmV ly above and below the horizontal center graticule fine on the screen. o \ / /
AB SWEEP TIME/DIV: 0.2ms | {4} Turn A INTENSITY to CCW and B INTENSITY to position near 3 o’clock I 3 Wil Y
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 fine. \ INEFAN
/ | 7 -
<Check> 1 i | 1
(1) Tum B SLOPE alternately to {+] and {— | and make sure that the starting \ 11 ]
point of the waveform is always an the horizontal center graticule line. T il the starting point with the T S - o

horizontal center graticule line,

{2) With B SLOPE knob remaining in the {+) position, tum trigger LEVEL
knob clockwise toward 3 o'clock from near 9 o'clack and see if the

waveform appear as shown at right.
er LEVEL at 3 o'ciock direction

{2} Adjust the oscillator output so that the waveform ampiitude becomes
0.5 div and make sure that synchronization is obtained at this time by T
y . VEL. P I
operating B trigger LE \ \ 7 v "\l\‘ ’v/ —k
7k
MNWASFARY,
50 O Vb ¥ S s ' v
i J[’ NCAA XL
| LT I
| Trigger LEVEL ot 8 o'clock direction
Trigger LEVEL at 12 o’clock position
'— T T T
Adjustment of VRS X74-1350 HORIZ DISPLAY: ALT (1) Set DELAY TIME MULT to 0.20.
DELAY TIME MULT VR6 X74-1350 Vertical MODE: CH1 (2} Operate A INTENSITY and B .INTENSITY properly to make B trace e
CH1 AC-GND-DC: GND brighter and A trace light dimmer. just VRS 50 that the B Sweep is 0.2 div.
TRIG MODE: AUTO (3) Operate «» POSITION to bring the starting point of A trace to the feft v " i [ ‘ ? Sweep
A SWEEP TIME/DIV: 0.1ms end of the graticule (ine on the CRT screen. /’ - \ 4 o lock“
B SWEEP TIME/DIV: Tus (4} Make adjustment so that B trace may appear as shown at right. / b + LS
* TRACE SEP: NORM (5) Next, set DELAY TIME MULT to 10.00. }L i
STARTS AFTER DELAY:PULL | {6) Repeat (1) thru {5) 2 or 3 times. / i [ H
I | ELAY TIME J
<Check> . . / : MULT ———
Set DELAY TIME MULT to 5.00 and mage sure that the starting point of B | o1 the starting point with
trace is in a position within 5 div 0.2 div from the left end of the screen, the ieft pint of scale.

B Sweep

"Align the starting point with
the vertical graticule fine. {VR6)

|
|
\
|
A Sweep”| e
T
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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

1 A Sweep, INT

{1} Set HORIZ DISPLAY to A and A SOURCE to CH1.

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

Check synchronization by each check frequency.

[l B Sweep, INT

(1) 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.

[l A Sweep, EXT

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

{2} Apply a signal of the same voltage simultaneously to CH1 and CH3 IN-

PUT jacks.

Operate CH1 VOLTS/DIV to produce a waveform of & 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.

V] B Sweep, EXT

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

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

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

{4) Operate B trigger LEVEL and A trigger LEVEL to synchronize both A

sweep and B sweep.

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.

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

(2,

(3

@

(5,
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V] Check of trigger sensitivity

Trig. sensitivity (Min. sync ampiitude)

FREQ. RANGE
COuPLING e i SOURCE SOURCE
{CH1 or CH2) EXT 111 EXT 1410
201z - 20Mtiz 0.5dv Somvep 05vpp
Ac ~BOM#: 1div 100mVp-p 1Vpp
~150MHz | 2.0dv 280mVip-p 28Vpp
DC~20MHz 0.5div 50mVpp 0.5Vpp
oc ~ 50MHz Tdiv 100mVp-p 1Vp-p
~150MHz 2.0dv 280mVp-p 2.8Vpp
Ttz 0.5div 50mVp-p 0.5Vpp
AC Not to be Not to be Not 10 be
HF e 1MHz i
at 1div at 100mVp-p at 1Vp-p
Tz 0.5dv SomVpn 0 5Vpp
AC Not to be Not 10 be Not 10 be.
LFees kHz i
ar Tdiv at 100mVp-p at 1p-p
I VIDEO signal
VIDEO FRAME Q.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

{VH]Check of trigger source (A sweep}

1 TRIG MODE: AUTO, HORIZ DISPLAY: A

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

A SOURCE

T

Operarion i

V. MODE

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
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 synchranized with A sweep

EXT 1/10

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

3 Check sync by the lighting of A TRIG'D lamp.
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ADJUSTMENT

CH1 AC-GND-DC: AC
A SWEEP TIME/DIV: Tms
B SWEEP TIME/DIV: Bps

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]

{

@

Measuro the dial
reading. (A)

DELAY TIME
MULT

Adjustment .C.B. T .
ftem i P'\fo Equiszem Controt Setting Adjustment and Check Hlustration Remark
[Villi 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.
(21 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.
(31 Set HORIZ DISPLAY to B DLY'D and operate B SOURCE as described
below to check the synchronization.
B SOURCE Operation
CH1 The signal of CH1 s synchronized with B sweep.
CHz The signat of CH2 is synchronized with B sweep. ]
EXT 111 ‘The signal of CH4 is synchronized with B sweep.
“The signal of CH4 is attenuated to 1/10 and synchronized
EXT 1710 with B sweep.
(4) Make sure that the B TRIG'D lamp is on.
Check of Jitter 56503 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. Sitter within
nation | TRIG MODE: NORM (2) Operate A trigger LEVEL to find a point where the jitter is minimized. 0.25dw.
A COUPLING: AC Jitter | fess than 0.25 div
A SWEEP TIME/DIV: 20ns .25 i |
CH1 VOLTS/DIV: 0.1V
CH1 AC-GND-DC: AC
X10 MAG: PULL
HOLDOFF: NORM
T
Check of TG-501 HORIZ DISPLAY: ALT (1} ‘Apply a marker signal of 1 ms to CH1 INPUT to produce a waveform of A oo <Note>
DELAY TIME MULT 500 Termi- | A, B SOURCE: CH1 23 div on the CRT screen. — ] When TG-501 is used,
nation | TRIG MODE: AUTO {2) Operate % TRACE SEP to separate B sweep and A sweep. A \ CH1 VOLTS/DWY should
Vertical MODE: CH1 (3) Operate «» POSITION to align the first peak of the waveform with the B {AS be set to 0.5V theu 508
STARTS AFTER DELAY: PULL left end of the screen. : s 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
(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 - ¢
[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
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
[Specifcation | less than 1/20,000 | | - —
B ENDS A: ON to- =
CH1 AC-GND-DC: AC I veigin b
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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ADJUSTMENT

X73-1510-03 (VERTICAL OUTPUT AMP UNIT)

X73-1520-00 (CH3, CH4 AMP UNIT)
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77-1280-00 (A TRIG SWITCH UNIT)
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TROUBLESHOOTING

HORIZ e o
Power LED DISPLAY, YES TRIG MODE’
START goes on LED DISPLAY LED goes ont LED, goes on

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

['HORIZ DISPLAY" “TRIG MODE"*
o

“A~DUAL"
LED normal

XY LED.
normal

“'RESET"' LED

normal

% AUTO ~ SINGLE”
LED. norma,

(X81-1320) (%81-1320) (X81-1320) (X74-1350)
IC1, 3 1c2 Ic1, 3 IC2b, 7c, Bc, 8d
g: 2 D4, 21, 22




*"MODE"* LED

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
D18, 19

20 MHz BW:
Q69 ~ 72
D27, 28




R

A

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

ES

TROUBLESHOOTING

SUPPLY

A" DISPLAY
normal

Connector P48 Connector Output of P35,
P48 Norm/Auto < b
XY Pin 15}, (Pin8), "H" normal

XY CONTROL

Connectot
P48 XY (Pin 15).
o

Output o P16,
normat

Q58-~-61, D25

N
The sp:
“does not vary Y E
witen rotaung the

SWEEP TIME/DIV
cqurgt 7

Ourgt
ot X738 160 00
nennal

D19,20, iC2a,b,
1c8d

Theen
HEAM J

L rmo

| aperaron

{X74-135C

A SWEEP
TIME/DIV.
normal

A VARIABLE
normal

I€3a, Q7

{X74-1350)

CALTT
DISPLAY
normal

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

YES

Output of P28.
normal

1X68-1400}

BLANKING
CONTROL

1c1,3

BLANKING
CONTROL

]

TH1 operation.

VERTICAL

SUPPLY

I(xa1-1320>

| SR

YES

20MHz BW ADD operation,

aormal normal

Q69 ~71, 027,28

CHANNEL
SELECT

(X73-1500) l

Qsa
QNJOFF operation,

Qé4, D26

{X73-1500)

YES

{X73-1500)

normal

DUAL operation,

CHANNEL
SELECT

BLANKING_}

YES

YES

Quad operation,
normal

=)

82-85
alb outputs
narmal

CHANNEL
SELECT

CH3 CH4 AMP




|
|
i
PN

The spot '
oes not vary Y ES

winen rotating the @
"SWEEP TIME/DIV
N 4
coptrgl

018,20, iC2a,b,
Ic18d

(X74-1350)

i the trigger signai is not applied,

Confitm that trigger signal is applied.
check the trigger system first

B SWEEP
TIME/DIV
normal

T
DISPLAY, normal

BLANKING
CONTROL

Q43,4547

BLANKING
CONTROL

DUAL SWEEP

{X74-1350)




Cannector
P46 output.
normal

Zaxis
modulation,
normai

(X68-1400)

Connector

normat

CALoutpur, S YES
normal

P44 output,

YES ( )

TROUBLESHOOTING

(X74-1350)

Bose pin
waveform at TP YES

{outside pin}.
formal

NO ¥ (x74-1350)

{X74-1350)

. { Check the
duty ratio

Collector
waveform of
082, normal

(X74-1350)

082, 072,73

{X74-1350}

X axis: 09,10, L1

(Trace Rotation)

1X68-1400}

Scale [Humination
8, PL1~4

{X68-1400}



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 . “";‘go %0 X74-1350-00 X77-1290-00

X7

— 1 P40 (P41) ;

Sweep rotary P47

High voltage
W02.0414 05 X74-1310-00

A Trig switch
X77-1280-00

Pag

P54 | “HORIZ DISPLAY"
CH3, CHa amp
X73-1520-00 [—— P.C.B.
J25-5031-02 {2/3)
i

P55

“*HORIZ DISPLAY"" |

J.25'5031A02 {2/3)

Output noemal
X68 1400

Uit suppiy
voltage. normal

( SUPPLY

input of
X88-1400 normal
P30

FOUNDATION ||
VOLTAGE

I Hepairdelzctive—l
[ — :

(X68-1400) [

“‘Power sup

{W02-0413-05}

FOUNDATION
VOLTAGE

IC2s, A3, D2

iCta, Q1, 2,01




TROUBLESHOOTING !

JLTAGE) P2 CcPU P62
. PGB,
22 Vertieal autput amp {20 Verticat pre-omp XB1.1320-00 v
ae power supply, voltage is not nor- X73 151003 X73-1500-00
. find the detective unit roferring to
below flowchart.
[
Pas
H tal output N . N
Filter P31 Power supply P30 Power blanking 27 U”mn-,r;,,,n“ ’ £36 x;:gl gggego 5(71-7”% ;;v&cg\o
(X70-1020-00) W02-0413-05 X88-1400 00 %74.1360 00
P29 ,.____l 1 P40 (P41)
S
High volta: uet wweep rotary P47 A Trig switch
W02 0414 0% X74-1310-00 X77-1280-00
P48
CHa, CHa omp PS4 | “HORIZ DISPLAY
X73:1520-00 J25-5031-02 (2/3)
lpss
**HORIZ DISPLAY"
P.CB.
125-5031-02 (2/3)
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
———y | YES
FOUNDATION ; YES +52v YES P;;.%gvz
VOLTAGE i - fn
‘ NO
I
’ it - \C1a, Q1. 2, D1 1C23, 03, B2 [ 1626, 04, b3 I 1C 15, Q5 et 0242628
ron. 9V D16,17,20



When X-¥ signal (P48, Pin15}is in X-Y,
o= = signal is "'L"" and not in
signa is “H

——————

Signal of
P43, Pin15,
normal

X-Y Controf
ool

{X73-1500}
{X81-1320) IC3a~d, 6
IC1,2, Q1,2 Q81
D1 (X74-1350}
IC14b

019,20,25,27,
515365

When X-Y operation, QA Refer to BLANKING CON-
777 is M7 and GBls L7 r==| ThoL (Fig. 9.
3 Liravie 2y :
Y T QA, QBT
{ sBLANKING ) output, normal
\ CONTROL J 1C2a Pin 3

1C13a output
signal, normal

P28-4 {073}
output signal,
normal

oS

2B select
signal. normal
iC13a Pin 3

{X74-1350)
Q72,73,
L IC11a,12a,b Q74,75.1C11b

428,30
D47,48,51

P28-2 (Q75)
utput signal,
normal

1C12¢,d,13a

i€2a,6a,11cd |

[ Check the «» FOSITION
_ ASdlect | __ 1 operstion
signals, noreial

,{cmck the X1OMAG operation

YES

YES

a
collector wavefarm,
normal

36
output. normal

(X74-1350) X74-1350)

When X-Y operation,
-« » POSITION end
1C14b, D47 ~49 (X74-1350) XTOMAG do ot function
Q29,30 053~ 59, D50 Q6071
X77-1290) 053~60
a1, o1
42




TROUBLESHODTING

[ Check the INTENSITY operatien |

Check the BEAM FIND operation

e

YES

Qs
ollector waveform,

Q13 emitter
‘wavaform
normal

BLANKING

(X68-1400)

Q17~19,22.23 Q20,21,23
D10 D11

IC13a I 28 i !
- ic12d i
HORIZ X N out Ta |8 | i
DIspLAY | BUFFER out Blank- [blank= ;
= ing | i
e | S ‘ Aalo 1 g 10| 2o |
A H H|L{H l L H joajn !
ALY H L L TOGGLE H Qas | OB H
A-INT-B K HiutH } L H | oalos ;
B-DLY'D H Ll ] Wil oH {w|os ;
buaL H L | L | TOGGLE TOGGLE QA+ |OBs ; <AINTB> <8 DLY'D>
" ewaen [T L[ LI LI L czeare
1
Xy s H L H l L n H n L H ! L_J
| S s PR ot U o TR s BRSNS sy NN sy NS gy BN oy W
Complex waveform IC11b output. When CHOP operation. i e o
output of P28 is complex CHOP signal waveform. ! ey
€ g
Table 4 : —

< ALT >

S e T e U e B e I

wwom _ L1 1

i cisma L
. K193 1 ] L r
] | 4] ier2a
o MHMM E ; \ | il ‘\ CHOP Ope'ation rasarn [— [

L[ LT LT LI

a8 0 ] 1 ] <DUAL >
. S i T e B s W s B
{1 1 S T
oo e S I
atocele | L [ S S e SRR
e | 1T
Trocer L | e S L

iC 124 out PI8 1P il UUUUUU
Fig. 8 RELATIONSHIP BETWEEN A, B SWEEP AND QA. QB Fig. 9 BLANKING CONTROL

oB*




HORIZ DISPLAY A"
TRIG MODE “"AUTO"
Vertical MODE *“CH1""

A SOURCE ““CH1""

CH1 AC-GND-DC “'GND""

d

B SWEEP STOP

(74-1350}

Dossn'tswesp
at all ranges

“Colloctor “\_YES ASweep || YES [[srecieic nancell YES
signa of a2 stor i 1| a sweep sTop i ™

IC1d: 12Pin |
IC7¢: 0PI
1C7d: 12Pin

Quput of

D24, Q2
1C8a, 10b

1C10b. normal

TROUBLESHOOTING |

Qutput of YES Emitter
Qs v’ signal of Q22 IC1d. 2a,b END L
NO '
(C7ab, 1 Q21ab, 20 |
\ 7a bi}'— Q22,23 —
YES YE
NO NO

iC2a,b
Q4-8 Q18a,b, 19 IC72,b, 10a e
D6~13

FZ‘ a.b, 20,22 }.—

Doesn't sweep
atall ranges

A sweep
normal

BSWEEP  JIYES PECIFIC RANGE(|YE:
STOP B SWEEP SYOP

Confirm that the voltage changes by turn-

ing the DELAY TIME MULT dial. @"n)

YES Output of
Q36 V"

W

IC7d, 9a or

Q49
Ermitter, OV

BENDS A

NO

YES

Pulse of
iC50 S,
normal

check the X-Y
and butfer

Q36
H {27V} evel

NO

IC8a,b, Q34~38,
D36 ~43

Q48a,b, 494}-— 1C10d, 048,49 }—

Pulss of
ic50.T.
normal




35V
r 7 4.5v
| . ! | .
L 1 L 3.5V
r T == 4.5V
i ) |
L 3.5v

5.0V

e N+ A3
> 3.8V

Pdl P

L 3.0v

3.8V

1.5V
4.5V

3.5v
i ﬂ 4.5v
3.5v

i
e 4.5V
: b

L b 35V

Note: Broke-line auto free run {at non-signal)

Fig. 10 Waveform in Sweep circuit {X74-1350-00}
{Input signal 1 kHz, SWEEP TIME 1 ms/div}
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TRDUBLéSHUDTING

SPECIFIC RANGE
A SWEEP STOP

iX74-1350)

All range
sweep normal

0,55~ 50ns™
range sweep
normat

Except 20ms,

YES

#7055, 029

YES

range sweep

“0.55~.10ms"
sweep, normal
NG
D1 07 06 D5 04 03 02 Q11,12,13
(X74-1310) {X74-1310) X74-1310} X74-1310) {X74-1310} {X74-1310} {X74-1310} {X74-1350)
5 Exce 20ms
Except 10ms. Oms, 0.2¢m5, 0.1ms
SPECIFIC RANGE All range *50ms ~ 50ns" “50ms ~ 0. 1us" vs%r‘v'gdgisn
B SWEEP STOP sweep, normal swoep, normal range sweep. ot
(X74-1350)

normal

“5ms ~ 1ms;
5Q0us ~ 105"
range sweep
nommal

range sweep

*Bms. 2ms
50us; 20us”

B50ms ~ 10ms”
range sweep, range sweep.
normal,
NO
D9 D16 D15 014 F D13 ! D12 R r D11 010 D41,42,43
- = - B -131 - -1310 . -
(X74-1310} ! {X74-1310} | 7a1310 (X74-1310) {  ix74-1310) (X74-1310} | wrsai0 | 743100 | (X74-1350)

YES
DUAL SWEEP

=

BLANKING || YES
if__CONTROL i

END
-




TROUBLESHOOTING |

|
|
"0.55+10ms”
sweep, normal

Except 20ms,

AN
YES 05s~0.55ms~1ms ygg /'o{m YES

5ms, 2ms, 50y5. 2045’
range sweep.

“5ms~0.1ms"
sweep. normal

“BOus ~ 1us”
sweeg, nafmalt

06 D5 D3 D2 a11,12,18 Q10,14,15 Q9,16,17
(X74-1310) {X74-1310) (X74-1310) (X74-13104 1X74-1310) (X74-1350) {X74-1350} 1X74-1350)
Exuept 701
rcepn F0ms, . -
Exdopt 10ms. 1oms 82ms, Oiims g")":s,zzois“ “BOms~ 10ms”
“50ms ~ .54 range sweep,
Tange sweep, ge o

D13

014
x74-13100 | X74-1310) |

D10

D41,42,43
{ X74.1310)

{X74-1350}

Q39,46,47
{X74-1350}

040,44,45
L (X74-1350)

D12 L__ o1

H X74-1310) 1 {X74-1310} |




TROUBLESHOOTING

£~ Check the VARIABLE Check the ¥ POSITION on
s ly cuﬂector signal Check the BEAM FIND
| operation { X5 GAIN operation of Q82 is "L '{ operation
YES Q15,16 Output
cm ot conpector P4 Cotlector waveiormE e e 5‘9“;‘5 YES wavetorm, wavoform at ~\YES X731510)
rmal 1 connector output, normal
1 5001 o o 53
- CHANNEL CH1: Q18~23 CH3: 076,77
1c1, Q1 ~5, 04,8 SELECT 62~64 D29-32
D13 D6-10,26 CH4: Q79,80
CH2: 086,57 D33-36
D21-24
CHANNEL SELECT
N When CH2 operation,
Check the y. POSITION only collector s\gna? of

X5 GAIN, CHZ INY. 1 Q83 L, bt when Y [\When XY opmaton. check the MODE INPUT LOG OUTPUT signa FLIP-FLOP PRESET
operation !\ cperation, it is waveform of CH1 signal. P2) LEAR signal
YES YES CH1 | CHZ |DUAL | ADD | ALT [ X-¥ | R5a| S5a R5b
Gollector waveform. Al 5 TP wavstorm Y ES Chy PO T O O N W
normal normal é CH2 H T H H H H U H H
13 2 ALT L
5 =z H
3 g CHoP H L H R H L t H
o ADD H ] H T H A C T H
Q52~57 H ] ALT
CHANNEL 2 4 L
{:cz Q30~34, D13~15 SELECT 6264 @ 3 choP L e T T T
D20-24.26 %Y operation Same at above LWl A [H

Note; Number of () is No. of time chart. [See Fig. 11} =1 Vertical MO!

DUAL {ALT
QUAD {ALT
HORIZ DISF
Time chart

Al
outputs at P2
rommal

Poor contact
P2

/
© FF. RS signal.
normal

Select signal,

A
signals at P14, normal

mal

HANNEL SELECT

Refer to CHANNEL SELECT
{Table 5)

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

ALT/CHOP
single/phy.
normal

CP.DS. CQ.
normal

NOJ (x74-1350)

V. PRE CLOCK

IC3a~d, 4d
D37 -39




CHANNEL SELECT

SWEEP operation

X-Y oparation

Note; Number of (3 is no, o1 time chart. (Seq Fig. 11} *1 Vertical MODE; "4 HORIZ DiSPLAY;
: DUAL (ALT) OUAL
QUAD (ALT) Time chart No. @,
HORIZ DISPLAY; DijaL
Timg chare No. ). *3 Vertical MODE;
DUAL

2 HORIZ DisPLAY;
LT, DUAL
Signal fever L+

MHORIZ DisPLAY;

DUAL

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



CH3 trace
display. normal

CH3/CHA AMP

A
4 POSITION

Check the CH3
1

operation

Output at
connector P11,

TP3
waveform,

Q2a input
signal, nosmal

CH4 trace
disptay. normal

NO[ix73-1520

e ST N
( v.rre cmcx

(X74-1350}
Refar to V. PRE CLOCK

(Table right)

RL1, Q1,2, D1

normal

utpur at
connector P14,
Pin 5 and 6.

normat

062,63,76.77
p29-32

@ Vertical MODE; DUAL (ALT)

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

(@ Vertical MODE; QUAD (ALT)

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

1C12¢,15

L 1

(3) Vertical MODE; DUAL {CHOP}

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

HORIZ DISPLAY; DUAL
PO T o T oy T, T WO
R s T U o o T
S T T o W Y Y
PP T o B0 o, T B oy B
[ T e B W gy Ty W

TROUBLESHOOTING

YES

Outputat
connector P12.
normal

Input
signal of Q108
normat

__{Check the CH4
4 POSITION
operation

AL2, 08,10
D3

(@) Vertical MODE; QUAD {CHOP)

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

o 05 s 500 s

O e e
[ TN oy BN e TN ey HS S

HORIZ DISPLAY; DUAL

TN e O Ty Ty O I, S

Fig. 11 Time Chart

(®) Vertical MODE; ADD

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

[ L

SN s B TN Ty DO
Ll Wiy T s T g U gy DR

HORIZ DISPLAY; ALT

{8) Vertical MODE; DUAL {ALT), QU/
i

HORIZ DISPLAY; A, A-INT-B, B
oLY’D i

HORIZ DISPLAY;ALT

HORIZ DISPLAY; DUAL
", In. i

T L L I Y W e B
T
e S A gy I

}

Vertical MODE; CH1, CH2, ADD
ot BSRAY. ALT e
= C

e ——




TROUBLESHOOTING

V. PRE CLOCK V. PRE CLOCK
CH4 wrace YES { END INPUT OUTPUT VORIZ [ 1156 ] 1GT5b | wisen” €132
; dispiay. normat = i G A} ca
Tock he CH3 Check the CHE \ MODE _|i7/0r07] g | G76 [iG158,5 CP=3 | DS DISPLAY | 7 Pin | & Pin®” JOUTPUT o
3 POSITION # POSITION CH1 L L H QA H A L L QA H H
operation Nofixrats200 N operation s oz T T A QA | H AT H T C [ [l
Input Output at U B[F[ ALT X H QA A-INT-B T L QA H )
signal of Q10: tor P12, waveform. FES H aa (R
T oomal ol normal sig[crer [ H L 6] BOLYD | L LT eA [ W T
& ADD L L H QA H DUAL H L QA L @
73-1500) (X73-1500) g AT T W H GA I\ X H 3 L A H
) al3ewor | W T @
- X-Y Operation L L H L T H *7 Vertical MCDE *8 Vertical MODE
AL2, 09,10 Q62,63,79,50 el
03

D33-36 Note; Number of () is No. of time chart. {See Fig. 11}

*5 HORIZ DISPLAY;
LT or

QUAD QuaD
Tivie chart No. ®. Time chart No. 0~ ®.

DUAL
Time chart No. ®.
*8 Vertical MODE,
DUAL or
QuAD
*7 HORZ DISPLAY;
DUAL
Time chart No. @ ~ @.
Table-6

MODE; DUAL {CHOP)

(@) Vertical MODE; QUAD {CHOP)

(& Vertical MODE; ADD
i

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

HORIZ DISPLAY; A, A-INT-B,

(6) Vertical MODE; bUAL {ALT), QUAD {ALT)
i

HORIZ DISPLAY; A, A-INT-B,

HORIZ DISPLAY; A! A-INT-B, B
2 i

(@ HORIZ DISPLAY; ALT, DUAL

PLAY; A, ALT, A-INT-B, B DLY'D .
LML L L L cioroscamnsoo s, Jre— B DLY'D, DUAL DLy BDLY'D ‘VJ.—”—‘L‘”—‘UUUL‘“‘ML‘
R R e e o LML ey
L LML g T T T T
ourrT CP: CHOP OSC shout 500 kHz
Ly N IO
L HORIZ DISPLAY; ALT
P
ouTRLT CP: CHOP OSC ebout 600 kHz
PLAY; DUAL HORIZ DISPLAY; DUAL
P i
L i s
L HORIZ DISPLAY; DUAL HORIZ DISPLAY; DUAL T oo
Ty O oy Y A AAANARANNNRAN [ i W
M PPN s WO S s O o B oy D s, N o O i g S W o S
gy U N e i T T Y T Y s B B By W W W

Fig. 11 Time Chart

m |

Vertical MODE; CH1, CH2, ADD

omE LAY, ALT




=D

BTRIG

TROUBLESHOOTING

Check the COUPLING,
7] LEVEL, SLOPE oporation

P46 signat, YES

Signals of SOURCE ’
normal norma|

Sigad of Sutput of Qutput of VIDEO s
Q3 normal - Q186 norenal
Each trig amp pormal

norma

1X77-1280)

(X73-1500)

CH1 Trig amp (P15) .
Q24,25,27,29, D12 SOURCE switch.

CH2 Trig amp (P16} COUPLING switch|

088~61, D25
V. MODE Trig amp (P19)
Q73,74

FRAME/
selactor, nc

{X73-1520}
CH3 Trig amp (P17}

.8, DI

Check the LEVEL, SLOPE,
i COUPLING operations

Al signals
of SOURCE,
normal

YES

Signal at
P44, normal

B swsop, normal

(X77-1290)

CH4 Tri
P18y a1

amp

Signal of (X74-1350)
ig

Q2. normat

Qutput of
Q15 normat

D2

{soun 12 | 1
ICOUPUNGswuch I——‘ | Q3-15 T—l




TROUBLESHOOTING

Check the COUPLING,
LEVEL, SLOPE operation

YES

ATRIG P46 signal.

Signals of SOURCE;
ot normal

y

Signal of
Q3 nomal

Each tsig amp

{X73-1500)
CH1 Trig amp (P15)

Output of
Q1215
normal

SOURCE switch.
COUPLING switch|

024,25,27,29, D12
CH2 Trig amp {P16)
68 ~ 61, D25

Qi

Output of
Q16 normal

COUPLING switch

FiX operation, VIDEO sync
normal

YES
A sweep. normal END

NOj

normai

FRAME/LINE

V. MODE Trig amp (P19}
Q73,74

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

Check the LEVEL, SLOPE,
"7 COUPLING operations

.

Al signals YES
of SOURCE,

BTRIG Signal at

P44, normal
normat

NO

CHa Trig amp
(P18) Q15,16, D9

(X77-1290;

Signai of
Q2. normal

SOURCE switch |
COUPLING switch ,_'

Output of
015 normal

B sweep. normal

{X74-1350)
iCdab,d, Ba
(X77-1290}
D2

selector, normal

D15,16

{X74-1350)
IC1a,b,d, 2a
{X77-1280)
D1




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.
v | white
9

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

Example
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.

49



MAIN CHASSIS

PARTS LIST

Y70-1490-21

Gl 11321 Boownaaun-!

s e
PURI L RRRS

e
8BRY

&

REFERRREGAZRRARRRGKE

40471
051234~
FO7-0023-
Flo-i885-
F10-1587-
F10-1565

F10-1569~14

F10-1583~04

F11-0933-12

FI{-0984-04

FLL-0985-04

F15-0135-04

F15-0716-24

F20~0¢2104

F20-0624~04

F20-0627-04

& 4

616-0602-04

&
61

HO1-5734-04

HO1-5734-04

Hio-2aiz-iz

H12-0535~03

HL2-0536-03

H20-1719-04

J02-0507-05

J13-0033-15

115-1620-05

119-1622-05

V19-1639-14

%

4

5

5

3

3

4

19-04

1-02

4

%

-14

14

HZ1=0870-04

NAME & DESCRIFTION
GASE
FRAMEL)

ke
OECORATIVE PaNET
DECORATIVE PANEL

FLECTOR
REOR, ESCUTCHEDN

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

R
ENC RECEPTACLE
TERMINAL (CAL)

RTH LUG

POUER CORD (1%

LEAD WIRE WITH CONNECTOR
LERD WIKE UITH CONNECTOR
LEAD WIRE UITH CONNECTOR
WIRE ASEY

FUSE 1.20
FROTECTION COVER
TROTECTION COVER

SHIELD FLATE ¢FOR CHI)
SHIELD
SHIELD PLATE (FOR 34
SHIELD pLate
SHIELD El
Hieth CRateror mmm>
SHIELD CASE (FOR CRTY
SHIELD CAGH

INSULATOR CFOR BLANKING)
INSULATOR CFOR BATTERY)
INSULATOR
INSULATOR
SPRING FOR HANDLE
REFLECTOR SHEETLL)
REFLECTOR SHEET(R)

R SHEET

CARTON BOX
FOmflED STYRENE PAD

Ui cover
LEG

FUSE HOLOER

CORD CLAMP
So%b LAk
CRT BAND
HOLDER FOR LEAD
HOLDER FOR D.LINE
HOLDER FOR .FROBE

E

ELACKET FOR CRT
ACKE

FCB_ CUNMOUNTED

GUIDE

BOSS

SFACER FOR U.R

CRT MOUNTING RUEEBER
GRT MOUNTING RUBBER

B
Uz
WIRE EAN:
WIRE MRAF‘F]NG gene
SADDLE FOR

118

o

TS ND
~0671-04
-G572-04

373-04

Nl et

RE
£36-0903-15

2441

1-2444-

1-24
1~2443-

mmmmmme

€31w2404~05
E31-2468-05
E31-2405-15
E31~2466-05

E31-2452-15

£31-2471-05
E31-2449~15

NAPE 8 DESCRIFTION
ICEs

K

KNDB FOR FUSH SU
KNOB FOR LEVER
BRESS: SED SCREU
SCRE

SCRE u. HEX SOCKET FLAT HD
sc

SCRew
SCREW, SEMS PAN HD
SCREY

A HERy FLOT FOR 13
ASHER

LUASHER
UASHER

SCRE
Jre TN

Junckm PONER SUPPLY

HORIZANTAL QUTPUT UNIT
# TR1G SITcH UNIT
UNIT

ERATDED WIRE
R

TUBE (PLASTIC)

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

DIOOE
LED LAMP CRED)

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

WITH CONNECTDR

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



PARTS LIST

REF.ND PARTS NO NAKE & DESCRIPTION VERTICAL PREAMP UNIT
9 E31.2446-15 o
a0ss E3L-2gg6-1 LEAD WIRE WITH CONNECTOR X73-1500-00
o ExRis-1 LEAD WIRE ULTH CONNECTOR REFS ERTS T NAFE & DESSRIFTION
Jo02 MO U '3-0015+04 EARTH LUG
5 es-atse-is LERD VIRE WITH CONNECTOR sl AT St
1054 ae-03 b 5
b3 en-tireos LEAD WIRE WITH CONNECTOR it £eE (UNMOUNTED)
1056 E51-2475-25 LEAD WIRE WITH CONNECTOR Lia-ola0-02 BEAD CORE e
059 E31-2448-05 LEAD WIRE WITH CONNECTOR prencivtotd BROIDED wIRE
080 E31-2475-25 LEAD UIRE UITH CONNECTOR coor ot T e o 5300
1061 E31-2470-0 LERD UIRE WITH CONNECTOR 008 Emanmanas: PG R oa0
Jogz  E31-2469-03 LEAD UIRE WITH CONNECTOR So0F  ChaarIeT R P 250
1001 L39~0514-15 ¥ ALIGNWENT COIL Chos CEomipiTon ELEcTen o
ooz L76-0108-25 DELAY LINE o0e Seacrims Ronic 20
001 RDI4EBZE10S] RES. CARBON M sy Az [P RIS R s0r 1ou
ROOZ  RD4BEZEL05. RES. CRBON ~ In 5% /4l e g Ceoamic 0.1 2o 1z
ROOS  RDI4BERC3I0U RES. CAREON 33 S 1/6U P ¢ e o0z A,
0. RO148B2CATOJ RES. CORBON - 47 5% L6l . S 100
Rogs  RD4BEZC3I0) - GAREN gz 5t l/ed COL3  CKYSBIHATZK CAF. CERAMID  4700F 10% SOV
Roe Roldssacig CAREON 33 5% 1/6U “ SEIRATK - CERAMIC 4 g
RO06  RDlutmacashd REC. comew 3z e Col4  ccascHLHDzOC Pl CERANMIC 2P 0.25P SOV
ROOB  RDI4BB2C460J 5. CRgN 63 % 1/ed €021 CKASBIHIOZK CAP. CERAMIC  1000P 10% SOV
ROlz  ROL4EEZC3Z0 RES. COREON 33 - ST 1/6U 027 CCASCHLHEYOY . CERWIC 39 Sz - SOV
ROLZ  RDL4BE2C330U RES. CAREON 33 5% 1/cU ey Sh cEner e B
RDLjReataand RES. fomeow 3O L cozs  Cd4sCHIMOSOC Pl CERAMIC 5P 0.25P SOU
a O34 OCASSLIHGTOU CAP. CERGWIC  47P Sz SOV
40-1504-01 s St €035 CC4SSLIHATOS cAP. CERAMIE - 47P 5% S0U
ISH SUITd 036 C51-0502405 CaP. WETAL FILM D.01 20z 630V
PUSH 30ITS Qo3 2
ErsH sulred G038 CTASCHIMIS1S CAP. CERAWIC  150F 5% S0v
FUgh sulvn 039 CEqu1AGTON 0 47 20¢ lov
Fuat sairce 040 CKASEF1NL03Z c 0.0l ou
BusH suLten Cosl  CKASFLHLG: ¢ ool o0
= iy :uncu G042 4SFF1H1037 mIC .01 oV
2 g A €043 £90-0295-05 C o0 zor T2v
5 124 €044 CED4FULALOLM Co Lo 20z AoV
. €045 C9TEDZARG0J e 52 l00v
045 CKASFFLWIOSZ ¢ o Sou
047 CKASFFIRL03Z < i
3 Goia clulsiran 1c mmP 102 S0v
FUSH SU116H C45CHIHOZ0C < 0.25p SV
S ST G0 G ER oy
T g 1 CKATFFLHI0Z ¢ olo oy
SRy b ?3,‘12& %2  CKASFFIHIOBZ ¢ ol o0
40m1505-05 e e €053 CKASFFIHIO3Z ¢ ol oy
H40-130% = s 05,  CKASFFIH103Z ¢ ol o
5 331502 [EY— 055 CXASFFLMAOSZ ¢ o o
6 g0er Sl EVER ST 05 CKAIEIH1DZK S 1d0oe 10z Sov
SR meamisuAas i gt 5T CK4SEIHIOZK Lo 1000P 107 SOV
17 VRODL  RE3-1502+05 .. ®E a0 kesrEmnen b o
VRO0Z  R23-1502-0% VR e £060  CK4SFFIHI03Z Coool v
sl CKAZFFIN: :
118 URODS  R23-2501-05 R, SK B X2 er  ERETAIR W e W
119 VRODE  §06-2302405 UIED UITH FUsiSU 063 WD USE
120 VROO7  R29-U504-05 viR! e i SCHIH1 209 ¢ i sk s
4065 CR4TFIHIC ¢ d.0l 0
064 EKASFFIHIOS hR 30
Coo7  CK4TF Ger! 0.01 B
0063 CCASSL1HeTD Gl Cenemic am s B
COTL  CC4SCHIHDZOC cAP. CERANIC 2P
072 CO45CHLR020C CaP. CERAMIC  2F
0TS ACASSLAMIELY AP, CERAWIC  180F 5% SOV
core  CO4TELIRIALI Cer CERAWIC  1aoP 1 SoU
COT? CR4SFIH103Z APl CERAMIC  0.01 S0v
O30 CKASFFIHIOIZ CERAMIC  0.01 00
ol CKa oo Sov
cosz 001 Sov
coss S 0.250 S0V
coss 0.0t 500
083 CKGSFFIN103Z Cap. (ES ot SqU
0.25p 00
& Sov
10z Tev
0 0% 18V
0 Dor 1
y 0 g L
EECAUTEL 00N 201 160
CEgquICLaoR 7 160
CE04UIELO0 1o mr 18V
CE04UIETOoN 1 zor 16y
01 16U
o 201 16y
1o 20¢ 16V
: a. v
CEDMFULALOTR APl ELECTRO 100 208 100
CE04u1A4 70 Pl ELECTRO 47 20z 10V
CEn4YLAGTON APl ELECTRO 47 20% 1oV




PARTS LIST

REF.KD  FARTS NOD NAME & DESCRIFTION REF.NO  PRATS WO NAME & DE:
C103 EO4ULCIO0N CAf LECTRD 10 20% 16V Lol L40—u491-02 FERRI INDUCTOR
Clo4  €E04ICIO0N 1 207 18V 1002 FERRL INDUCTOR
C10S CEO4LLCI00N 10 20% 16V Lan3 FERR[ INDUCTOR
C106 CEO4W1CI0GM 10 20X 16V Long FERRL INDUCTOR
107 CEG4WICI00m 10 208 1V Loos FERRI INDUCTOR
€103 CEO4WLC] 10 20% 1V LOBG FERRI INDUCTOR
C109  CEDAWICIDON 0% 16V Laor FERRT INDU‘TDR
G110 CEO4ULEL0LM we XX 1e Loos FERRI ENDUCTOR
I GEruTALO 100 20% 10V L0y FERKI INDUCTOR
€11z CES 7 20% 1oV Lo1n FERRI INDUCTOR
€113 LEDAUIHMOP‘ 47 20% 1V LO11 FERRI INDUCTOR
Cild  CKASFLHIOZZ 0.01 500 Lotz FERRT TNDUCTTH
Cc115 CK4SFF1H103Z 0.01 SOV LO1% FERRI INDUCTOR
Cile  EK4SFFIHIOZZ ¢.01 50v 1014 FERRI - INDUCTOR
c117 CKASFFIHLOZZ - 0.01 S0V LS FERRI INDUCTDR
C118 CH4SFFIH1O3Z . CERAMIC 0.01 S0V Lol ERRT INDLCTOR
€119 NO USE Lol FERRI INDUCTOR
€120 CR4SFFIHIOZZ CAP. CERAMIC 0,01 s00 Lols FERRI INDUCTOR
=t CAP. GERAMIC  220P S¥ S0V Loto
CeRARIC  220P 5% S0V Loz FERRD INDLTTOR  4.7UH
¢AP. ELECTRE 47 20p 1oV 1071 FERRI INDUCTOR 4.70H
cppl ELECTRD 4T E0¥ 1oV Loz FERRT JNDUCTOR  4.7UH
CAP. CERAMIC 5P 0.25F S0V Lo23 FERRT INDUCTOR 4.7LW
CAR. CERAMIC SP 0.25¢ 50V
POOL PIN CONNECTOR &P
CAP. CERAMIC  0.01 sov PODZ PIN CONNECTGR 12 P
FOOF PIN CONNECTOR 4 F
€132 CCASSLAHIOLS CAP. CERAMIC  100F 5% SO0V £O04 PIN CONMECTOR 4 ¢
POOS PIN CONNECTOR E
€136 CC4SCHIHO10G CAE. GERAMIC 1P 0.25P SOV PO0G BI ComECTOR 3o
1% CLASCHIHOLOC £ 0.25F Foo? CONNECTOR 5F
€138 CK4SENHIO2K POOG 5 PAN CONNECTOR 5e
€139 CRASBIHLOZK POD9  E40-f A —ns PIN CONNECTOR 3 F
€140 £C4ECHIHBSOC FOLO
Gl4l  CLASCHIHIOND . CERAMIL . PO1Y EAO-OAL—HS FIN CONNECTER 4 F
€142 COASCHIHIO00 CAP. CERAMIC 10? 0.5 Sov POIZ qu 04 305 FIN CONNECTOR 4 P
FO15
G145 CCASCHIMDSOC CAP. CERAMIC 5P 0.25F SOU o e s N CONNECTOR 7 F
CL46  CRASEFIHLO3Z CAP. CERAMIC  0.01 S0V POLS  E£40-0273-05 gk EDNNgcmR 2P
CI47  CKASFFINIO3Z ChF. CERARIE 6,01 500 FO16  E4O-GE7I-05 FIN CONNECTBR 2 P
€148 CCASCHIHOLGC cap. CERaMIC 1P 0.25P Sov
FO19 E40-0273-05 PIN CONNECTOR P
01 2515440 100! P20 E4O~0573-05 PIN CONNECTOR 5 P
02 121544R 10D POZL E4D-0273-05 PIN CONNECTOR aF
a3 MTZ3.300 I0DE, ZENER 3.2V
XI04 1531 100 QooL 304 FET., N-CHANNEL
05 1551 10Dz Q002 BC26T1CHY TR. S, NP
06 1581 100! Q003 'SCA6TLCRY
00T 1531 10D 4 SE26T1(HY
i 55, 1001 005 L2671
009 15513 100% 006 2803354¢T,$)
1 15517% 100 ars SC33546LT 30
)L MTZ3.3JA 10DE. ZENER . {009 SCLTIG
1. MTZ3.3JA 100Es ZENER 3.2v 009 *rJESIATu)
1 151544A 10D 010 5C3354(T, )
1 151544A 1010 N1l SCI354¢T 453
(1S MTZ3,3JA 10DE, ZENER 3.9 012 SC3IT44THEY
16 158132 100 013 25633150¢,05
17 1883137 100! 014 2R3
& MIZ7.54A 10DE. ZEMER 7. 015 SR1161
1 INAG 10DE 016 1161
2! 15513 10DE 017 2BCIILLCRY
21 15513 1008 018 Z5AL323CE)
02 18515 100! 019 ALI23(B)
23 15513 1 020 Z5C3554(1-3)
24 15515 10D 031 23C3354(T,5)
025 HTZ3.34A8 10DE, ZENER .V 022 L2GT1CH)
026 MTZ7.54A IODE, ZEWER 7. 023 C2671CH)
027 13813 100! 024 C2671(HY
028 HTZT. SR JODE, ZENER 7.1V 025 25C2671(H>
029 1551 1008 026 C3T15¢C-0)
030 1851 100E 027 CIFITCCL0)
1581 1008 025 2503354(T13)
3 1381 T0DE 029 SCE356(T48)
033 1351 100 030 U304
1581 11D 031 SC2671CHY
035 15T 100 032 ZSC26T1CH)
Q5 1551 100 33 SC2ETLCHY
03 1381 10D 034 SC26T1CH?
038 1551 00 035 Z303354¢T+S)
039 1351 10DE 036 2563354(T.5)
= i s
I8 £ 5 ISC3I54¢T,5)
042 1551 1ObE 0% 5 &2
04 1551, IEDE
04i 135132 100E
4! 1553 TODE
) 155Y: 100E
GO0l LF441ACH Cy LOW-FOWER JFET OP~AP
CO0Z  LF441ACN Cy LOWU-FOWER JFET OF-AMe
€003 SNT4OON £1 GUAD 2-INELT NAND
€004 mcI0104L £+ QR0 2-INPLT AND GATE
o5 MELOL3IC v DUAL D-F!
CO06  MC101028 Cy QUAD 2~ [NPAJ\' MOR GATE
COO7T ML IUIDZL Co QUAD 2-INFPUT NOR GATE
CO08  {M337LZ IC, RE OR
€009 LM317LZ 1€, REGULATOR




PARTS LIST

PARTS MO NAME % DESCRIFTION REF.ND  PARTS NO NANE & DESCRIFTION
TR. ST, NEN RO64  RDL4EB2CIDL RES. CARBON 390
TR. SI, NEN /565 RDL4EB2C521 RES. CARBON 520
TR. SI. NPN ROGE  ROL4EBB2CHZ13 KES. CARBON
TR. 1. NRN RDG7  RDI4EB2C47Z RES. CARBON b
TR. 1. NEN RO65  RDL4BERCT6Z RES. CAREON 56K
TR. 1. NEN RO&9 62CT52. RES, CAf 33K
TR SI, NPW RO7D  RD14BE2CZZ0J RES. CARBON e
TR. SI. NEN /71 B82C101 ) RES. CARBON 100
TR SI. NEN ®iTz  RD14EBZC220) RES. CAREDN 2
TR 51, NN ROP3  RN148K2C4TOOF RES. METAL FILM 470
TR, BT, AP RO74  RNL4BKZC4700F RES. METAL FILN 470
2 TR §I, NEN ROTS  RDI14BE2CZ914 RES. CARBON 3%0
TR. SI, NeN RO76  RDL4BE2C222J RES. CARBON 2.2€
TR. SI. AP ROTT 14BBZCTZ0. RES. CAREON 2z
TR. SI. PN RO76  RD14REZCZ20J RES. CARBON z
TR 51, NEN ROTS 2222 RES. CARS 22K
TR. 1. NN RUSO  RDL4EEZCZIS RES. CAREON 2K
TR SI. PNP RO31  RDI4BEZCIOL RES. CARBON 100
TR. SI. WFN ROBZ  ROL4BEZCI0L] RES. CARBON 100
TR. S, Bl O3 RDL4BEZCHZZ) RES. CAREON .7
TR, 1. PNP R34 RDL4BE2C4TL) RES. CARBON 470
TR. SI. NPN KOS5 RN1AEKZC1200F RES. METAL FILM 120
TR 51, MR 086 RNI4EKZES00F RES. METAL FILK 750
TR Sis NFN ROS7.  RNI4BKECTS RES. METAL FILM 750
TR. SI. NEN ROS5  RD14882C101J RES, ] 100
artan TR, SI. NN RO39  RD14EBZCI0LJ RES. CAREON 100
ST TR, ST, NPN Row  RbLigeRCAOl RES. CARRON 4
1 TR. SI. NPN 91 B
TR 51, PiP RS2 RES. CARBON 47
TR 51, PP DY
TR. S, PAP /094
TR 51, FNP RIS
TR 51, NEN R96
Bomd TR. 5L, NPN RO97
R09%
W01 RD148B2E684. RES 680K 5% 1/44 RO9®
02 RN 160K 0.5% 176U K100
03 BN § 820K 0.5 1/44 Ri01
06 RD 7 SK 176U R102
95 RD! JOK 5% L/6W R103
06 2 5% 18 RLD4
{07 D! 5% 164 105
08 Rl 5% 16w K106  RI
RGO09 S5 160 k107 R
ROLO - RD: 705X 16l RIS RO14sEoctal)
Rou RoldgEd . 2% 1sel Ri09  ROLse!
Ro1Z Cesboor ~FETAC £ 60 1% 1/6W BI9%  Fbidtnoraet
013 RN145K4C11UHF RES. WETAL FILE 110 1% 1/6U RI1L  BNL4EKPE1S03D
RiYLe BKZCSE00F RES. METAL FILNM 560 1% 1/6U RI1Z  RNL4BKIES2030
ROIS a0t RES METAL FILK 3ok 1% 176y 13 RDIAEB2C4TOI
ROLE  RDI4BEZEZ204 RESL G S% 1764 14 4BBZC39Z
ROL7  RDI4EEZCZ20J SES. A oo 5% 176U 15 4HB2C220.
ROLS  ROI4EBZELOLJ 5 00 3% L/eu 16 4BB2C
ROL9 014821000 0 5% 1/6u 17
ROZ0 RDI48BZCB2L 0 5% 1/6u 15
ROZ1 4BBZC510J 5% 1/6U 12
022 4EB2E510 % 1/6W 20
ROZ3 ° RD14BE2C102J 5. K 5% 176U Ri2l
ROZ4  RDL4EEZC103J €51 oK S L/ 22 R
ROZS  RD14BEZC471J €3] CARBON 70 5% 1764 RI1ZZ  f
ROZE  RNLAEKZG47OZF RES. FETAL FILM 47K 1% 1764 RiZ4 R
327 4BKZC60F RES. METAL FILM 910 1% 1/6U RIZS R
ROZS  RNL4EKZCI00IF RES. METAL FTLM 1% 1764 RI1ZG R
ROZ9  RDI4EBICIN4S RES. GARBON oK 5% 176U RiZ7
RO3D  RO14BBICE604 RES. CARBAN 5% 176l R123 R
RO51  RDL4BEZCZ20J RES. CAREON 5178 129
RO3Z  RN14BKZE4TO0F RES. METAL FILM 470 1% 1/ 130
K033 RNL4BKZC4TOOF REZ. METAL FILM 470 1% 1/ 171
RO34  RD14BEZC680. RES. CARBON 5% 1/ 132
RO3S  RO14EBZC220. RES. CAREDN 5% 17 133
RO38 . RD14BBZC4TLY RES. CARBON 5% 1/ 134
ROI7 4E820151 RES. 150 57 1/ 155 &
RO3E 4EZCATO0R RES. METAL FILM 470 1% 1/ 136 RN
RO39 g RES. CARE T 5% 1 137 RN
K204 7D0F S ORETAL FILM 470 1Z 1/ 135 RD14BB2C204J
RO41 4BERCE22S RES. CAREOH 2K 5% 1/ RD14BEZC6304
042 4EEZC397.) RES, CARBON 9K 5% 1/ 40 RD14BH2CZZ0.
043 4BBZCI204 RES. CARBON % 1/ 41, RNI14BKZC4TO0F RES. METAL FILK 470
RO44 4BEZC2200 RES. CARBON 5% 1/ 42 RNI4EKZC4TO0F RES. WETAL FILM 470
RO4S 488261010 RES. CARBON 5z 1/ 3 E2C RES. CARBON o
RO46 4BKZEATO0F RES. METAL FILK 470 1% 1/ il 488202201 RES. CARGON 2
ROGT 4BK2CATOOF RES. METAL %1/ 45 4BB2C4 71 cS. CARBON 70
RO4H 4BRZE20] KES. CAREG) 5% 1/ gy EB2C1SL] CARE 150
Ri249 488282204 RES. CARBON St 1/ 47 4BK2CA700F METRL FILM 47
/050 4BEZC332.) <hr M 5Y L a8 E2C470J v
ROS1 485703320 3 5% 1/ 49 4EK2C4TO0F . MEYAL FILM 470
ROSZ 4BE2C4T2S K OSE1/6U 50 3662 5 2K
ROS3  RD14BB2C33Z 3K 54 176U 51 4882C524 3 Caneon LK
HOS4 4BKZCI300F 30 1% 1764 152 B2C220 - CAREON 7
ROSS  ROL4BEZE472] . CARBDN ST 5% 1764 RI53 4BB202200 RES. CAREDN z
056 RDI4EEZCIS2) -G 13K 5% 16w R154 4582C1014 RES. o0
ROST  RDI4EB2C47Z) RES. £ARBON LT 5L 16w R15S 00F RES. METAL FILM 470
ROSS  RDI4BEZC220.4 RES. CAREON 23 5% 16w RI56  RNI4EKZCA700F RES. METAL FILM 470
ROS6  RO14B620220] RES. CAREON Zz 5% 16w RI57  RO: 2] RES. CARBON 2z
ROD  RDI4BBZCZZ3) RES. CAREON 22K 5% 1/60 RS0 RDI4EB2C220 RES. CORBON 2
RO6L  RN14BKZL3Z00F RES. WETAL FILM 730 1% 1/64 Ri59 1488203321 RES, CARBOM 3.3K
Ri6Z  RNL4BKZCS200F RES. METAL FILM 620 1% 1/6W R1&0  RDI4BE2C33ZJ RES. CAREON 3.3
RO63 | RNZABKZCSZ00F RES. WETAL FILW 620 1% 1/64 R161  ROI4EEZCATZI RES. CARBON &K
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PARTS LIST

PARTS ND e & DESCRIFTION REF.NO  FARTS NO WAME & DESCRIPTION
RD14BB2CI324 S5 164 R2é0  RD14BE2C4T3 RES. CARBON 4Tk 5% 1/6U
RNL4EK2CII00F 730 1% 176U R261 0 U
ROL4EB2C4T2 47K 5% 176U 267  RNL4BKZCSE00F RES. METAL FILM 680 1% 1/64
RD14BE2C132J 1.3K 9% L/6W R263 RNL4BK2C7I00F RES. METQL FILn 730 1% 1/6W
RD14ER2C4 72 47K 5% 1760 R264  RNIBKZC3000F  RES. NETAL FILM 350 1% 1/6W
RD14EB2C220.J 22 5% /6l R265 RD14BE2CI00L RES. CAREON 10 5% 1/6W
RD148B2C2204 22 Sz 1/6W R2¢ RD14BB2C161J RES. CARBON 130 5% 1/6W
RD14BB2( J 5% ol R2: RN14BKZC3S00F RES. METAL FILM 3%0 1z 1/6w
RD14882C223.) . COREON 2K 5% L/ew 2 UsE
RN14EK2CI500F FETAL FILM 330 1% 1/6d R269 RN14BKZCTSOOF  RES. METAL FILM 750 1% 1/6u
4BK2C6200F DMETAL FILM 620 1% 1/6W RZ70 R 0. RES. 1 5% 1/6u
4BKZCE200F . METAC FICM 620 1% 1/6U R271 RNI4BK2CASOOF  RES. METAL FILM 660 1% 1/6W
48822204 5. CAREON 2 5% 176U Rz7z R RES. CARBON 1K sz 1760
4882€220.] RES. CARBON 2 5 iseu R273  RD14BE2C132J RES. CARBON 13K 5% 176w
488202200 RES. CAREON 2 51 160 R274
486202204 RES. CARGON 2 5T 1/l 275 RD14BBZC1024 RES. CARBON K 5% 176w
4882C22 RES. CAREON 22K 5% L/eu R2P6  RD14BBICLOZJ RES. CoREON 1K 5% 16U
4BK2CTZ00F RES. METAL FILM 330 1% ) RZ77 RD14£82C1014 RES. CAREON 100 5% 1/64
RN14BK2C6200F RES. METAL FILM 620 1% 1764 RZTH
RNL4BK2CH200F RES. METAL FILM %20 X 1/8W R279 RD14EE2C! J RES. CAREDON 100 5% 764
RO14BE2C2204 RES. CA 2 % 164 RZ80  RD14BBZCL00J RES. CARBON 0 5% /64
RO14BEZC39 RES. CAREDN 90 60 REAL  RDL4BBZC332J RES. CAREON 3K 5% 1/
RD14882C103. RES. CARBON Y 760 262 RNL RES. METAL FILM 220 1% 1/6U
RDI4BEZCZ7Z RES. CaRram 7K /6u RE53  RN1 RES. METAL FILM 1K 1% 176U
RD14BE2C103. RES. CAREON 0K 76l Rz 14BKZCLOOIF  RES. METAL FILW IK 1% 1/6W
RO14B62C102. RES. CARBON K 768 Rz 148620102 RES. CARS K_ 5% 1/6W
RO14E52C102 RES. CAREON I 764 R2 1468201520 RES. CARBON T3k 5% /6w
R2? )
4EB2C391 4 RES. CARBON 90 5% 1760 R2: RD14BB2C102J RES. CAREON 1K 5% 1/6W
4BEZCH21 520 5% 1/6U w280 RD14BE2C102 RES. CARBON K 5% 176w
48B2C821 20 5% 1/6u @ 0
4802€332] KOS 1w 291 Rl RES. CARGON o0 5% 16w
4882C472) KOS 176 R292 W RES . CARBON 00 5% 1764
4EEZCS620 6K 5% - 176w &293 R RES. CoReON 0 5% 16w
4862¢E200 6 R2% R RES. CARa 3K 5% 1/6u
148626101 3 0 /6w R29S R RS il 358¢ B T8
4BB2C220J /6l R296 R RES. METAL FILM LK 1% v
R it PO a /oW R29T R RES. METAL FILM IK 1%
0 76 5295 A oK 5% /6w
48820391 0 /6l R29?  H 2K 5% 6Ul
4BBZCZ22 L2K e R300 R 15K 5% 76W
4880 2 78l R30L
Z 76 R30Z 2K 5% 1764
~2K 78y R303 2K B lveu
2 780 R504 2K B lseu
100 5% L/6W R305 WZK 5% /oW
06 SE 16U R306 K 5% 1760
10K 9% 1766 R3Q7 K 5% 760
RD: 470 5% 1/6u R305 K 5% 16U
RN 120 1% 1/6W R309 K 5% S6U
RA: TS0 1z 1764 R310 K 5% 76U
R 750 1z 1/6W R311 K S% S8
R o0 5% 1768 R312 LY 5% 1/6U
Ki 100 A6 R313 OK 5% 76U
R 470 e R314 2 5% S
R 390 /60 R315 7 S% o 1/6W
R & /6l R31& 30 5% /W
R 100 /68U R317 QK 23 £
R 680 /64 R318 ¥4 5% /oUW
R &80 /6W R319 7 % 76U
R - 3t 5, /U R320 ;E g% ;(;u
R ORIy, 321 ; o
R I o /322 o
3% 176w "323 TS 1/
5% 1764 R324 EA]
20 5% /68 R323 )
48820330 © Gerenn 35t L fuzs Rl o Law
4EEZCe22d . CARBON W2K 5% 1/6W R3ZT R T 5% 16U
4BEIC5ES - CAREON 3 5% 1/6W R328 R 50 5% l/ew
4EE2C220. - Ceredn 2 5% 16w R3Z9 K 5% 1764
RD14BB2C220J - 5% 1/84 R330 R K 5% 1roW
RN14EK2C4TO0F . mEm FI 0 76 R33L R 40 1% 1/6U
RN14BK2C47Q0F B METAL rm 0 764 R332 R Ik 1z 176y
RD14BE2CE: - CARED) 76U 333 A 1% Lrel
RD14BBZC472J - Gareon 4.7% 760 R334 iz /e
4BE2CATZ. . CARSON 7K /64 R33: 2.2k 5% 16w
4BKZC4TGOF METAL FILNM 470 76U R336 I GE 16U
4BKZCATO0F 1 HETAL FILM 470 768 R537 33K 5% /ed
4BBZCEZ0d CARBON 784 Razs - g 4T ok lrou
iEE207200 * CARBON 2% 1r6w 339 RES. CPREON 47 5% 1/6u
4BEZGZ20. . CARBON sr 1760 R340 RES. CAREON v 3164
4EEZCLZ0J . CARBON z 17640 R - CAREON 4F 5K 164
C3: . TAL FILM >
N ioketIzoor A Enmab M L 343 RES. CARBON 6.8K 5% 1/6u
RN14BKEC2700F 5 el RJ4G  RD14BEZC4T0 RES. CARBON 47 5% 1/6W
RNL4BKZC3300F o o K345  RD14BEZCH104 RES. CARBON 51 5% 1764
N1 4Bz S J6u K346 RD14BBZE510J RES. CAREDN 51 5% 1/6U
o1 4eascs el R34T 4EBECS100 RES. CAREON 51 5% 1/6W
o 6u R348 RD14BRZCS10 RES: CARBON 51 5% 1760
" o35 ] TConL G cAP. TRIMWER 40P
s el TC00Z  COS-0031-15 ¢AP, TRDMMER  10P
221 o TCO03 G 1-15 GAP. TRIMMER  10F
ToK o TCON4" £O5-0030-15 Cap. TRIMMER  20P
it Yol TE60S  £05-0309-05 CAP. TRIMMER  4op
4. 5 764 COD o] 71-15 CAP. TRIMMER 10P
T 3% 1w 0007 CHS-H03115 Cop. TRIFMER  1oF
4BE26475 2K 5% e 008 CO5-0031-15 CAP. TRIMMER 107




F.N0 PARTS NO
TCO09  COS-0031-15
TROO1  E23-0508-04
TROOZ  E23-0508-04
TPOO3  £40-0211-05

URODL  RI2-0539-05
VRDOZ R12-3520-05

042105

5
025008
~0539~05

PARTS LIST

NAME & DES«,RXPUD\(
CAR. TRIMMER

TEST TERMINAL
TEST TERMINAL
PIN CONNECTOR

RES.
RES.

RES,

RES.
RES.
RES.

RES, SENM] FIXED
RES. SEMI FIXED
SERT FIXED
SEMI FIXED
SEMI FIXED
BEMI FIXED
SEMI FIXED
EN] FIXED
SEMI FIXED
SEMI FIXED
BEMT FIXED
SEMI FIXED
SEn FLXED
FIXED

XED

XED

XED

XED

XED

XED

FIXED
FIXED

SEMI FIXED

RES.

2P

200 B
10K B

10

VERTICAL QUTPUT AMP UNIT

X73-15610-03

REF.NO

8
3

£
HRUNERELUNGREREEZEIRERARR

£000000060060000000000000

GO000000000N000NZZCL TN
BRERR YN

fil

B

("

=

i

M

13208
£33-0806-05
£33-080

140225201

E40-0315-05
E40-0273-05
E4D=0573-05
DEE
E40-0773-05
25C26T1CH)
2zeri

SCZ671CH)
SC2671<H>
'5CZ644

LR
2563311¢Q. %)
201509¢0.R)

2533110 R)
FEAL309C

NMBKZFZOOGF

141 614
RD14BE2EI61]

NARE & DESCRIPTION

FCB (UNMDUNTED)

SCREIJ' EINI)ING TAP TITE

&b CeRamic
CAP. CERAMIC

CAP . CERANIC
£AP. CERANIC
DIODE. ZENER
DIDE
DIODE

CHOKE COIL
CHOKE CDIL
FERRD dnplcTon

FERRT INDUCTOR
PIN CONNECTOR
PIN COMNECTOR
PIN CONNECTOR
PIN CONNECTDR

TR- ST+ NPN
TR- 31, NPN
TR, SI, PNP
TRe 51, PNP

NER
TR, SIo NPN
TR. SI. NPN
TR, ST, NPM
TR 51, NPN
TR. 31, NEN
TR. ST+ NEN
IR. ST, NPN
TR. SI, PNR
TR, SI, NPN
TR. ST, PNP
TR. SI. PP
TR, 31, MPN
TR. 31, PNP

RES. METAL FILN
RES. CARBON
BES. comnON

RES. CARI

RES. HESAL 1L
RES. METAL FILK
RES. CAREOH

FEa S

RES. CARSON 1
RES. METAL FILM

RES. CAREON

o8P
0.01
9,01
220P
0
12P
9.01
4700P
9.01
0.01

£Re

200

3.3k
75.0
hel

290
2

360

5%




REF N

£OGL
TE002
THODL

uRGOL
VRO0Z
URGO3

PARTS 10
RD14EB2C2204
ROI4EE2G220)
Ron4gketizn
RoL4geeC

N
RD: AE’S;LIS?J
RDL4GEZ

i
]
0
]
SR
PREN
~HAN

Ré -5@47«1

ot
ROT4BEZCLS:
RO14BZCA3:
RD14BE2CED
RD14

"L /.eazc:o

RNLBRECLI00F
RNT4EKZCI000F
COS-041205
COE-0412405
Z0T1000
RLz-547-03

RIZ=0543-05
e ]

NANE & DESCRIPTION

RES,. CARBON 22
. CARBON 22
RES. CAREON 22
CARBON z2
RES. GAREON 15K
RES. CARBON 15K
RES, CARBON 630
CAREON 0.6
CARBON 2
© GAREON 22
CAREON 470
S CAREAN 470
CAREON 470
CARBON 470
CARBON

160
200
100

TRINKER
© TRIMMER

20F
0P

500 B
sou H
RSN RS A

1760

1764
2764

'PARTS LIST

CH3, CH4 AMP UNIT

X73-1520-00

REF .ND

L
ooz

Fo11
P12
F017
POLS

cass

E 45CALHosOC

V‘C‘NFHIHT?OJ
45FF 1)

EaZtntites
o

USE
CEQ4FULCATON
CEQ4FULLATON
CER4FWCATON

SR

CKASFEIN103Z
CHGSFFIRLOEZ
CK4SFRIHIN3Z
CKLSFFlHl\BZ

K4SFF1H103Z
dizerinos

CCASCHIHZZ0L
CRATCHIRZZN S

135132
151544A
153132
isiziia
185

15815
155132
188132

Lap-z201-03

g e

EGQ-H4T3-05
E4n-0475-05

E40-0273-05
£40m0ZTT05

£40~1H16m08
E4OwTa14-05
E4lImT416~05
E25-0503-05

E40-273-05
NO USE.

£23-0503-05
Eé0m7416-05
28D436¢F)
oN1901

E':mzof,
21200

e
RD14BB2C470,

m
=3
g
5
g
I
ni
g8

verrosy

AME % DESCRIFTION
WOTING RRGUEAR
PCB_CUNMQUNTED)

Y

5P 5% SOV
.01 S0v
2,01 Say
01 20% &30y
A0F SX 50U
P 0.25P 50U
oF S S0V
01 Sou
0L soy
01 20% 630V
O0F 5% SOU
AP, CERAMIC P 0.25P 50U
ELECTRG 47 20% 16v
ELECTRO 47 20% 16V
LECTRD 47 20% 16U
CERAMIC 0,01 ]
CERANTE o1 s0v
CERANT 1 S0
CERAMIC 0L Sou
CERAMIC 01 o
. EERAREC o1 Sou
cERANMIC  9.81 sov
AF. ERAWIC 0.0 Sou
. CERAMIC  n.01 50U
T CERAMIC  nInL 200
U CERAMIC .01 Y
L gERAMIC 001 Sav
AP, CERAMIC 5% 5oV
£pp. CERAPIC 5% Sov
DIDDE
DIOOE
DI0DE
1001
IODE
DIGDE
0100E
©18DE
DIODE
£ERRI INDUCTOR  22UK
R1 INOUCTOR 22U
FERRT INDUCTAR  22UM
IN CONNECTOR 4 F
IN COMNECTOR 4 R
PIN CONNECTOR 2 F
FIN CONNECTOR 2 P
FIN CONNECTOR 188
PIN CONWECTOR  14F
PIN CONNECTOR 168
TIRRINAL

PIN CONNECTOR 2 &
TERMINAL
PIN COMMECTOR  26P

. 8l
oum_ *I, NeCHANNEL.

NP
+ N=EHANNEL.
H

TR, SI, NPN
CARBON 47
FETAL FILM S00K
L WETAL FILM 113K
CAREDN S
CAREON 1.2K
RES. METAL FILM 1M
3. CARBON 880K
CARBON 180 1764
CAREOH 160 5% /6w



REF.NO  PARTS N

2
22
19

L iony

RO3T  RNL4BKIE1004D

RO30  RDI4EEZC161J

R04D  RD14GB2C181.J
RD41  ADL4BEZEZZNJ
Roaz  RDLBERCIC0)
RO43  ROL4BBIC

RO44 iapacsor)
R RHSRE

RO4h  RD14EBICIOLS

/047 RN14BKICLODIF

RO4B  RN14BKZCIO0LF
RO4O
ROS0
RIS1
ROSZ
RO53

RS, J

ROSS  RDL4E@ZEZ20J

Al -

ROT J

R J

0]

R ]

J

N

4BE: N

ROGE  RDL4BEECEATY

RO65 4BEZCHSY

Q66 ROLABBZLOB1J

067 ROT4EEZCO1S

48870581

4BEZCES1

RD146BZC661]

ROL4BEZCOA1

RO148B2C222.

RDI48E2C121.

RD14BEZCIZ]

S14EazEeT)

RO148BZ0470.0

Rolianai g

551w3505-05
351-2505-05

C05-0062-05

C05~0031~15

€05-0030=15
N UEE

T

R
VRO

NAME & DESCRIPTION
CARBON 2z

RES. CAREON 2z
RES. GAREON 100
RES. CAREDN  3.9K

5 3.9%
RES. CARBIN 100

RES. METAC FILM 380
RES. CAREON 2
RES. CAREON 22

7
0
]
i
%

PARTS LIST

%

0.52

%

CARBON 2 %

RES. WETAL FILm 18 0.5%

RES. CARBON -

RES 80 5%

2 5%

2 5%

0G 5%

9K 5%

9K 5%

100 5%

E e 1 B

RES. WETAL £ILM 1K 1%

RES. METAL FILM 1.1K 1%

RES. METAL FIlK (K1

RES. METAL FILM 630 1%

6d 1%

o 1%

2 S%

2

2 5K

LK S

RES. CAREON 30 5%

R LAREON 22 5%

100 5%

820 9

G 5y

0 5%

&0 5%

50 5%

80 Sz

60 5%

80 5%

30 5%

8 5%

|ES, 60 5%

RES. CAREON LK 52

RES. CAREON 5z

RES. LAREON 2 5%

RES. CARGON -

REZ. CAREON &7 5%

RES. CARSON sz
RELAY
RELAT

CAP. TRIMMER 6P
CAP. TRIMER  10F
CAP. TRIMMER  20F
CAP, TRIMMER  6F
CAP. TRINMER  10P
£AP, TREMWER . ZOF

SEMI FIXED 100 B
RES. SEMI FIXED 100 &

CPU UNIT
X81-1 320Aoo
REF.NO PARTS NO RIPTION
A25=S0TE 2L PFB \UNMD\JNTED bl
47 20% 10y
t AP FERAMIM B2P S% . S0y
LRP EK ECTRG 2.2 20%  Sou
CAP. CERAMIC 0.1 0% 12y
CAP. CERAMIC 0.1 @ 1zv
OIDDE
DIODE
010DE
0004 185132 DIORE
10001 MTMS010 MPUv 4=31T MICRDFDMPUTER
ICON2  ANYUB20 Cs» TR. ARI
ICO03  ANOBRZO ACV TR. QRRRV
Jont E31~2429=05 LEAD WIRE WITH CONNECTOR
FOO2 E4D=1274=05 PIN CONNECTOR
PO4S E40-0273-05 PIN CONNECTGR 2f
POAL E4D-T516=05 PIN CONNECTOR 168
Po6Z E40=-T526-05 FIN CONMECTOR 6P
Q001 2SALINCR.RD TR. SI, PNP
[0z 23C3311CRY TR. SI. NPN
ROOL RO14BE2CS2T. RES. CARBON 20 Sk L/6W
RO0Z RES. CARBON 30 Sk 176U
ROO3 RES. CAREON H80 5% /64
ROO4 RES, CARBON A0 SE 1764
RO0S RES. CAREBON 680 Sk 1/6W
ROQ& RES, CAREON 480 % 1/6W
ROOT RES. CARBON [0 5% . 160
ROO% RES CARBON 50 ) 176
RODS RES. CAREON H80 5% 1/8W
ROLD RES. £ARBON 5.1K % L1/6uW
RO11L RES. CAREDN 10K 5% 1/6W
ROL2 RD'LAE{SZC O RES, CAREDN 10K 5% 1/4W
ROL3 RO148B2(, 104.1 RES. CARBON 5% L/6W
ROLSG RDLABBZCINGY RES. CARBON 10K 5% 176
RO1S RDI4BEZL4TZ RES. CARESN .7 5% oW
ROLE RO14BR2C1OZJ RES. CARBON 10K g% 176U

57



PARTS LIST

SWEEP ROTARY UNIT TRIG SWEEP UNIT
X74-1310-00 X74-1350-00
REF.ND PARTS NO NAME 8 DESCRIPTION REF.NO  PARTS NGO NAKE X DESCRIPTION -
=2336=15 LERD WIRE WEITH CONNECTOR EZ3=4046( OO WIRE ASSY
FZO-D&«O-UA J25-3079-2 PCB (UNMOUNTED)
J25=2971-03 W'?""JI‘O-—US JURETNG. RE" - ZERD abM
T L 1

001-000405 2121013
135132 3

ooy 212 -mu-rns
000z
0003 330 sy s
D004 c io  Zox 250
005 CEQ4W1ELNON g Zav
Bane CRLSFFIH1037 AP, CERARIC .01 Shu
o007 o 91 -B545-05 AR, TANTALLHC 1 0% 35V
0003 2
0o .EQ"FUAVZ’OV" AP . ELECTRD
6010 i
001t AQ-n_z
D01z CH4SFRIA13Z
i CKLJFF”HAO7Z
D04
Do1s
DOL6 DIDOE
P05 ELO-0973-05 FIN CONMECTOR ¢ F
FO19 Z40-1073-05 PIN CONNELTOR 10P o
P04 E4l1-0873-05 PIN CONNECTOR 8 P 2o .
FO4L  E4Dm0BT3-05 £Id CONNECTOR 5 © cozL Co1-0: J“ =03 CAR. CERAMIC
PU4Z  E40-0473-05 PIN CONNECTOR 4 7 a2z ND USE
£023 CMO3RD2ALZL S . mICA 120F 5% 100y
POSL E4D=0TT3-05 FIN CONNECTOR TP CH24 4SEFLRLOZZ » CERAMIC 0.0 =)
B3 CLessiazel) AMIC  Z20P sx 30
P 7305 FIN CONNECTOR 3 F Z UsE
TANTS RLUM a0y 3
ROOL RNL4EKZBIG03F E5. METAL FILM 360K 1; 1780 0.4 P % e
(28 12Z05F R‘ES METS AL FALN 120K 1 /a0 0J 5 % SV
F METAL FILM 1 L/ 52 NG 504
1! 1734 0. 3P 5% S
W 1/8u i o Zox Z5
F PRV r APl ELEGTRO 10 20F 25U
F 1. 1784 5 AP TANTALLM 1 0% ISV
F % 1/84
F % l/8k ' IZAP. ELECTRD 2 0%
% 1/6 05 AP, TRNTALLM® 208
% L/eW 574 CRFL CERAMIE
% /6 37 AP, CERAMIC
% el CRAR. ELECTRO 40
% e i5 CAF. PLASTIE 108
s 1s6u 32 £er. CERAMIC
76U 57 AP CERARIC
SEU H A MYLA 0%
RES. £AREON oK 1764 5 5%
& ARBON DK 764 CR46 < NAEFFlHl‘ 32 oV
4BKIEZHO3E RES. METAL FILM 360K SR CO4T 4SFF 1AL, S
203F TAL FILm 120K 754 045 <rassL1H3 1) : i C sz 500
EZOOIF METAL FILM 30K /B 049 c 055105 AP. CERAMIC 10%
RNL4BRZEZONZF . METAL FILM 30K S olei=n)
NT4EKZESS02F RET. METAL FILM 36K 1% 1/SU 51 CAF. CERAMIC 0,01 Sy
EKZELZ02ZF RE3Z, METAL FILM 12K 3 A5Y o5 CAP. CERAMIC 1z0F 5% Sov
ONLFE RES. METAL FILM 3K 1% /35U £0S3 LM93BDZR1 1) AR, mIcA 20F 5% inov
£ - METAL FILM 3K 1% 1730 GO GEPELNGE CAP. CERAMIC  0.01 S0u
LEKZE360LF WETRL FILR 3.6K 1% 1/8d 055 Zon o lev
Y an 120K 1764 % Ceosutcioom o 0% 18
39K Al cos7 CK4SFFLHLO3Z .01 0y
20K /6l £058 CK4SFELIH103Z 0.01 N
2} S8 CUSS  CK4SE1HOS: 880F  10% W
K o £060  CMOZEDZALTY 4TP T SE W
K /80 CO61  CMOTROZATONI oF 51 100V
Hod €062 CCASSL1HZ P o U
0K /eu €063 CRYINIHIOZJ OO0P 5% v
b 0K 764 G084 CA9TNINLZ) Q00P 5% SV
FD: ABE’ZCIO’M RES, CARBON 10K % L/6W CHN-Z95-05 4, 20% )
OB CQ93MIH4T2J TOOF 5% Ol
S02~2503-05 ROTARY SWITCH CO8 CE93MLH: J 0P 5% LY
302-2503-05 ROTARY SWITCH CO6: CEQGFLLCATONM 7 any &Y
B02-2503-0F ROTARY SWITCH o6 CRABSLIKGTL) TP 5% S0V
$02-2503-05 ROTARY SWITCH £070  CEDAWILISON 3 Z0% 16V
071 CEOUIC3T0M 5 0z 16y
VROOL  502~2503-05 ROTARY SUITCH o e S 2% 1ev
07 ED4FWLCATOM &7 0% 18V
CoT4  CENAFUIL4TOM 47 0% 1ev
£075 CED4FULLATON 47 P v
COTe CEQ4W1CL01] 100 2oz ‘W
corT CEQ4FWICATON 47 20% v
co7T3 CK4SFFLHL03Z .01 w
core  CEOAWICTTON 3 oz leV
COB30 CEO4W1C101T 20% W
CO81  CKASFRINIOIZ oy
CO8: CHASFFIHIOZZ oV
08 CHASFFIHI03Z 0y
0B C ASFFIHIUSZ o
G085 - CEO4UIAG i % 1oV
S0 Erimaioin . 0% 10V
Cos7  £EdwuIATolN AP ELEGTRD 204 1w
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€0y

ZETFERARSRELIIGRANSEE

I
;
&
i
[
i
[
o
IS

SURRRONE

01

2822282

o1
OAM’LA“ZIM
4SFEIHLO
4SFFLH10:
=0205-0t

R

22
i

LLL
%
L

conoancoanooaann®
23
T
&
]
ji
2

AFULE 3308
B4 JGRTM

454 2
CH4SEZHAT2H
CKASBIHATIK
MO USE
SEQSFILCATON
G453 12200
£C4TELIHEE1S

{riwin)

3

A P s B

£5!
&

20 3
BRHEBEG

RNNERERNE  ERRR

GRERZ

D e e R T e E F e

NAVE % DESCRIFTION
A ECT! 100

PARTS LIST

0% 1w
20% 100
504
50U
207 120
2% 120
208 13y
208 1w
208 120
20% 130
0% 120
2 12y
205 12v
y 13y
204 12y
2% 1
20 25
c 207 250
o R B OME R
e s0v
35 gox Iy
47 20% a3V
10 0% 63v
47o0p 10X SO0V
4700F 107 500V
4T00F 108 500V
CAP. ELECTRY 47 Z0X 16V
DCERAMIC e 9% SV
330F SE 50U
100
100%
1004
(00 ZEMER 3.0V
100%
01001
S0
100
100K
190
1
100E ZeNER 15U
100
1
1
1
190
1004
1004
1
190
10
)10
1
£0DE
100E
100€
100E
1008
£ODE
1006
10DE
100€
1008
T00E
100E
100E
TG0E
100E
100E ZEMER 1SV
I00E ZEMER - 3.0V
100E
100E
1008
1006
150E
100E
100E
100€
IDDE ZENER 12U
[0DE ZENER 12U
100E
10DE
T0DE
100E
100€
1008
100€
10DE
10DE
100E
100€
100E
10E
DIDDE

2Z82EERE3R

PARTS NO

158132

1031

131
LF4ior]
MCIOHIDS
nEloHZI
LFa
P‘Cll)lUAL
101030

mErodoa
MEI0L04L

mv‘lmoAL
MCT

L
ks
L40=1001-01

L40-1101-4
L40-2201-03

E40-0273-03
E4D-0773-05

E40m0473+05

E40-04T3-05

&
E40m027 41
E4D-04 730

-1811-05

EI;D-(/A 73-1i5

B40-0273-4
E40-0273-0

E40-0373-05

CIT1LCRY

NAME & OESCRIPTION
DI00E

o QUAD 2-TNPUT DR GATE

JFET thPuT DP~AMP
2«INPUT OR

L G-FFS
JFET INPUT DP=atp
3

., muan Z-INPuT NOR GATE
C. DuAl

e i uerrers

C. QUAD 2 INFUT AND GATE

VOLTAGE REGULATOR <5V,

FERRL INDUCTOR  10UM
FZRRI INOUCTOR . 100H
FERRL INDUCTOR 220

PIN CONNECTOR & P
PIN CONNECTOR 7 P

PIN COMNECTOR 4 P
PIN CONNECT 4P
EIN EOWECTOR 6 ¢
FIn COMECToR 7 ¢
ok IF

PN \DNNEFTDR TP
BF

Pm merumr\ 52
ip

i (‘DNM—'CTCR’ ZP
NNECTOR 2 P

P

® ZF

RNEC iR
FIN COECTER 30
FIN CONNECTOR 4 P
FIN COMVECTIR 2 P
PIN CONNECTCR 2 P

PIN LONNECTOR 3 P

A

MM ooy T sy
23 Ao

B ToGE REGULATOR 1ove Toamn)
160MA>

59



PARTS LIST

FOND PARTS D NARE & DESCRIPTION REF.NO  PARTS " & DESCRIFTION
040 2SCI3LICR) TR. 51 R it RECN 1 /6
041 23C3311CR) T Nen ROS4 - R 1 1760
CIITICR) TR 51, MEN ROTS RO i 176
043 CIFILOR) TR. SL, NEN RO3E R R 176
DRI R. 5L, RPN RST R 100 178w
45 I311(R) TR. SI. MeN 085 100 1760
45 ZSCISLLCRY TR. 51, NN ROO R 1764
47 25C3311CR) TR, 31, NFR ROGD R 47K 5% 176w
65 MATFLC) FET ROSL R K 5% 17k
45 25C33150C.D) TR, SL. NRM ROGZ 18K S% 1/ew
% ZALI0hER TR. SI. PNP RIS R K 7 1784
51 FET ROGL R x L/l
052 v.3-)15<c 0 TR. SI. NER RIGS R = en
053 TR. SLe NEN foE R 10 Vau
GEL B TR SI. MEN f067 R K Ve
035 C3315¢C,0) TR. SI, NN ROBE K ol
5 CI315(C.0) TR 310 NPM Rso R & ol
5: C3315(C.D) o NN oT0 RO 0 76U
5: 335(E D) TR. 1. NEN el i Tew
5 C331506,0) o NN ROTZ RO 0 76
& 353250607 TR. SE. NEN RETS Teu
3 C3315(C,0) TR SI, NEN RO74 o 7ou
62 25ALZIHCF) TR. I, PNF-OUAL bt o ren
6! USE RITEH 26U
64 ZECIZLIC.D) TR. SI, New ROT? o 760
65 Z5C3TLSCCHD) TR, S1. NEW 078 17618
66 ZRCTZISC,DY TR. 5L, KeN RO7S 2. 176U
67 Z5C3515(C,D TR 51, NEN 0 R RES. CARBON 2. /8w
61 CII1LCR) TR. 5L, NEN 1
8 CITLLCRD TR SI. NEN 2 RES. CAREON 764
7 C3315¢C,0) TR SI. NEN 3 RES. CARBON 761
7 G3T15CE.0) TR 31, NPN i RES. CARSON 764
7: 2306 TR, §i. PP S RES. CARBON 76U
7 C3354(T,5) TR 51, WP 5 REZ. £ARSON 76U
74 ALI23¢E) IR. Sis PNE 57 ‘ 76w
7S Z3C33EALT.S) TR. S1. Hew R85 R /61
7 TR 41, PNP 3 ; 76u
7 TR SI, PN Rhe  Rore K o
7 TR. 51, NFN Roo1  Auido RES. METAL FILM S1o 76U
7 TR, 5L, PNP 9T RN REG. METAL FILM 4.7% 6w
0 TR. L. PNF ROS3 AN RES. NETAL FILA 4.7K 76U
2 TR.SL, PP RO% I RES. CAREON 220 76U
062 TR GBI, PNF RO9S A RES. CARBON 00 764
083 ZBALIZECE) TR. S, BN RO%E R RES. CAREDN véu
084 28A1323¢8) TR. 8L, FNP ROST R RES. CORBON 10 e
ROS N 8K 76w
R RDL4EB2ZCS61 RE3. COREON SE0 5% L/% RO & 76w
R RO14BE2C4 701 RES i7 B 1seu RI00 K 763
R D14} S0 5% 1/60 R101 761
R [ 510 sed RI02 70 761
[ R &0 el RIOZ a0 761
RS ) 764 R104 7 76
o7 R ; S0 /54 /105 K 764
05 R 2l 1.8K 76U RI0& RES iz 176U
000 A ST 5o 76 RIOT R REZ 330 178U
10 A 3 e 176U RIS R RES 100 176y
i w J K 1780 7109 3 4 1764
z R 3 50 174 /110 R 60 17618
RU13 R J 50 1760 Rl R 1764
ROTA R 3 20 764 R112 50 /84
RIS RDI ] 3 761 RI1G 1r6u
ROle R 3 5K 764 R114 6y 1760
/017 J T 76l RILS o 3 1/6u
RO15 J XK /80 RI16 RO 5. 2 176U
ROL® R 3 S TR /e RILT R REZ o 1764
R0 E N K S RI1O R RE3. 30 /6%
RO2L R 3 150 78U K9 A RES. 60 1réu
RIZ2 R 3 oK 5x o Lrew R1ZO  RD: RE3. 7 1764
ROZ3 ORI J 70 % Liew R121 Rl RES. 10 1/6W
ROZ4 R 24 B 5T 178w /122 R . 10 1760
ROZS A N 70 5% 1760 RIZ3 R . &
ROZG 13 10 5% 16w e S X
ROZP J G0 5% 176U /155 REZ. 750
ROZ5 21 K516 125 RES . 1.8
ROZ2 R J o 5 1/tw RIZT REI. 750
RO30 2] X % 176l RIZ3 RES LaK
FO31 11J 10 5% 16w R1ZD X RES.
RO3Z 4 81 40 52 1/ R150 I RES! a0
/033 48E2C220) 2 % 1/60 2131 RED! 50
RO34 4EZLS101F 1K 1% Lreu /132 RES . ]
RO35  RN14BKZCZ401F K 1% 1764 R153 RES. K
R038 RN 401 4K 1% 1764 R134 DM
RO3T  RD 254 RES. CARBON 2K 5% 176w 135 SKg
RU3E  RNIGEKZCZ40ZF RES. METAL FILM 2K 1% 178U R156 CAREON 0 %
Rt RN14BKZCIONLF E3. METAL FILKM 3K % 1784 RLs? CAEBON . %
RO40  RN14BK2C1202F RE3. METAL FILM IZK 1% 1/6W R138 CAREON 100 %
RO41 & &l 1] RES. METAL FICK 1.5K 1% 1760 R1ze A CARBON 10K %
RO42 R CaR % 1/6u &li0 Rl CAREON 270 5
R045 R 5 1760 /141 A CAREION Zro &
ROGE R 53 16w RI4Z R CAREQN 51
ROGS R 176U R143 & AREON 360
RG4E R 1760 K14 ROIGER. CAREON
RO4T R 1764 R145  RDL4EE. CARBON &
RM4E R 1764 RIGE  ROL4E@2C102J CAREN
R049 R 1764 R147  Rb14BEZ CAREON 10
ROSO R 04 1764 R145  ROL4BEZC361J CARSON &0
ROSL R 03 1760 RI4O  RDL4ZEIC2ZNI CAREON 2
ROSZ % aaaLcmN RES. CARION K 1/64 R1S0  RN14BK2CTSOMF - METAL SILK 7.5K




PARTS LIST

FARTS MO NAME % DESCRIPTION REF.ND  PARTS NO NAPE & DESCRIPTION
ILeEKaCsI0LE SE: 1760 268
1760 K47 W
1760 Rgas R i
176 R4 R 9141
176w S0 RDL 43K
w 51 R K
u RESZ R iK
1reu /253 w70
u 254 100
1réu RZ55 330
o R256 22
. 178l R25 2.7K
0 1764 RZ5 i
L4geatios) 17 RZ5Y 3
17 & K
RoTiEEscTaad 1760 1 R 1K
14EE2C105 Y 2 R
R €107 /6y 3 A
)L4E2C106 3 17 64 R
RDL4BEZC103 iz O
it 2 1760 6o R
176U 267
1760 2ho
1784 59 2
1760 0 o2
1764 1 J
e & 3
176U 3 i
ireu i a1l
/60 = 3
164 @ 2
pre RETT 721
1764 w273 1
78l 270 3
764 2a0 J
764 3
14 Rasz J
74U 253 A
78l RZ54 02
€U Raig 202
6 RZ6E i
e RZET J
178U RZ55 J
1760 259 J
176U B350 Roiisechd
o 7251 LiEnaiaon]
76 R292  RD148EZCI01)
76 R 22
164 a 52
7él i 62
764 R 2
74 R J
754 RO 102)
i /64 I J
L FETAL FILM & 76l 01 ]
TETAL FILY /64 R J N i
i) 764 b2E FILn
R FiLn 78 R GO3F ETAL FILM
RETAL Fitn 76U 0 J N 1k
CAREGN S% 178l .
- Coren 5% 176l 2% )
1 76U 1 iEacaior
R flng 74l 1AEKZC10 OF
n 2 76k J
i, 764 3
4 176 J
4.7K 1764 & 1K
47 5% 1w 0L 100
3K 1% U ] 106
D METAL FILM 6.3K 1X 1/6U 91 390
MR‘DN 1 % L/GW BE; 4 390
ROy et 5L 5 J 10
2C47Z. 5. K 5% /el RDLAEE2C22600 22
R2Z24  RNL4BK2C4TOOF wsm_ FILm 1764 )14BE2C101 1i0
R225  RN14BKZO4700F . FILM 176U ROL4BBICIIL 330
RZz6  ROL4BB2C6Z1 o 1764 4820511 Siv
R22T ZCz201F WETAL FILH ey ROL4BB2C220. z2
Rzzn BKZCZZ0LE METAL FILM 1/6W 4B62C101) 10
R2Z 01F METAL FILI 1764 RD14BB2C3TL) 430
R250 ZC1601F HETAL FILM /e R32S  RDL4EBICIOZI K
RZ31 03 LAREAN 1781 f326  RD148EZC102J K
R232  RD14BEZC470J &7 1784 /327 RD14BR2CI0Z K
R233 a1F FETAL FILY 1K 178U
R2T4 G1F TR FILR 16 %o L/
RZ3S O0E WETAL FILM 250 1% 174w TENOL G T PP TRIMMER 40P
R236 B200F FETAL FILN 3 % L/eu 600z & CAP. TRIMMER 40P
237 DOF RETAL FILA 820 1% 176U o003 . do €P. TRIMMER 6P
823 2. CAREGN 1K ireu TC004 €O CAP. TRIMMER 67
[ CAREON K 1764 1008 C0Z-0031- CAP. TRIMMER 0P
K240 CRRBON  4.7K /e TCO0R 1 £PR. TRIMMER  10P
R24 CARSON 1K 1/64
R24Z CAREON 1ok 176 TRDOL  £40-0211-05 PIN CONMECTOR 2 £
%243 CARBON 1K 1764
RI4G 5. CAREON 47K 178u URO0Z  R12-2512-05 RES. SEMI FIXED 5K B
K245 RES. CARBON 4 1764 URDGS 5

VRNJA  R12-2512-05 RES. SEMI FIXED SK &

g

EEEEEE R

Usc e nEan




REF .ND

uRO1?

62

PARTS NO

R12-0539-05
R12-2512-05
R12-1317-05
2131705

R12-2510-09

[Ea
R12-0S40~05
R12-5516-05
RI2-3575-15

NARE & DESCRIPTION,
RES

. sEmp

SEMT

- BEML

FINED

£1XED
FixeD

XED 200
0

e
KB
KB
SK 8
e
xE

b 2
o

00 8

100K B
00 8

PARTS LIST

HORIZONTAL QUTPUT AMP UNIT

X74-1360-00

REF N0

toed

POZT

P35
2036

ROOL
ROO2
ROO3

)

01

2F

i
¥
g
g
3
£

K
4
H
CC4SCHZHOL:
Hi
H
H
s

FEREN
& g
MBERENMRY

&

&

K]
K
K
3
S5
EZH4T2K
1
o1
u

RZ

195132

Lai
L

L4
L4

£

i
4

25
RD:

0-10111=04
0-1011-04

w10 T4
G-1011~i14
0-073

0m04TTm05
0-0673-05

05

Al}Z?LE)

A3FLLR)

ABE2C2T2)

RD148826272J

RO
RD:

a
8

RO

FEEEEE]

SEBRE4TO]
4BE20470

4BBZC4T2)
4RE2C4TZY
488262714

468205124

NARE % DESCRIFTION
TERMINAL
HEAT SIRK
FCB_CUNMOUNTED
IPACER
SUREU, Panl

e

CAP. ELEITRO
oDE

DIODE ZENER

DIGDE

DIODE

FERRIL INOUCTOR

FERRL INDUCTOR

FERREL INDUCTIR

SERRT INDUCTOR

FIN COMNECTOR

PIN GONNECTOR
FIN CONNECTOR

RES. careoN

5. CAREQH
RES, CAREON
RES. CARBON
RES. CARBON
RES. CARBON

[
4700P 10% SO0
.01

e 5

00P 10% 300V
4700P 107 SO0V
4700P 10% 500
Y

01 o

=
Erone 0% So0v
e U
000 zox 18U
G0 gy 1680
B 0% 100v

o

50

100U
TE0UH
LEUH
10604

A

4P
&F

GHRNNIRE Ne
S
2
g




PARTS LIST

A TRIG SWITCH UNIT REEND RIS
X77-1280-00 wes 2
REF.ND  PARTS NO NAME & DESCRIPTION Eg é g %ggzg%gj
J25-3079-22 PC3_(UNMOUNTED) B %
L52-3110-03 BEAD CORE Rang - RO14BEZCLO1
c: GAD. FETAL FILM 0,01 202 30 Roo4
P AL 8P 5% SOV RO &
s 50U Rooe
el Ehomn  in B 2av o
APl ELECTRD 1o 204 23 oo
CAP. CERAMIC .01 S0V % 5
op. CERANT e 0.5F S0U RivaY
Cap. CERAMIC . TP 0.5P S0v [Et
AP, CERAMIC 0.1 202 12y Ro13 y

N USE f014
CKASFEIH103Z AP, CEREMIC ROl
CK4SFRINIOTZ AP CERAMIC e
£90=0298+05 CAR. CERANIC 015
LEOLNIF&;HN CAF. ELECTRO ‘o S
cEbedatroron AP, ELELTRO fooy E

0-{1295=0F CAR, ROZZ I

NaWIHOL1OM i R E RDI
CKKEEIHIQQK ROZ4 Rl

R0ZS R

Roze R

ROZT R

5 R

CAR. LERS

g c=R2~11rc e
AF . CERAMIL z:

CaF. CERAMIC RECR
CK4SFFINI057 foz3
CK4SFFIH103Z 04
CKAEFF1H] RA3S
CK4SFEIH103Z 36
CK4SFFIHI03Z ot
CK4SFFIH103; Ross
Q R3S
e RO4O

R/N41 R
SRR et}

4 3 -~ AL o RO4Z
oyesErIALOT CAP. CERARLC  0.01 £y Ross
CKUSFEIHIOZZ CAP. CERARIC  0.01 v Roas
CK4SFFINIOTZ CAP. CERAMIC  0.01 3ov jioed

use '
i CAP. CERARIC .01 S0V Roen
CAP. CERAMIC . Q.01 Sov RO49
GAP. ELECTRD 3.3 204 S0V ROS0
B
DIGDE ‘
otooe P
DIOOE ROS5S
OIGDE ZEMER 15V prery
0100 ROST
DIODE R3S
DIORE R055
DIODE R3O
2100€ ROEL
L40-1011-03 FERRI INOUCTOR  100MH s R
L40~1011-03 FERRI INDUCTOR  100MH ROG4 R
0275 . RS R
E40-0273=05 PIN COMNECTOR zZP RO6H &
E40-027305 PIN CONNED zF T R
E40-0473-05 PN Comerre 4 Roes
POS% E40=0973-05 PIN CONMECTOR 9F s‘ ;g g
RO7Z
0oL 4300 FET. P-CHANNEL
oz 12700) FET. LA
0003 DN130L FET+ DUAL 314 N~CHANNEL ROTS Rl
Q004 - 25C3ITACTHS) TR, ROTA R
aos. BT ROT? R
06 61 & cir
B Eno 076 RDL4BEZCAT
s SALZOYCRAWRD
i 001" 333-2504-05
gg% 3066 B002  532-400B-05
i TCOO1  COS~0412405
oz VROD1  ROL~5502-05
aoLs R 2
Q018
Q17
8018
019
6020
0021
anez 55
anz3 SAL309CR.RY TR’ S0 PNP

NARE 2 DESCRIPTION

RES.
RES-
RES.

RES.

CARBON
METRL FILM

METAL FILA
P

RES. meTAL F1m
RES.

METAL FILW
&

LEVER SWITCH
LEVER SWITCH

caP.

UK.

RES.
RES.

RES.

TRIMMER

MI FIXED
SEM[ FIXED
SEMI FIXED

sapa
Ly
B

9.1K
47K
220
st
33K
47K

e

100K €
10K B
ke
HE

[PITIeIr
FRERRES RS S s B S 4

5%
5%

gEeEeEEZEEEEEEL

SEELLLSELRLLLERLRgrLLLLLyrogroroonao ey
EELELEEECE

S
EEEEEEE

EETERE

63



B TRIG SWITCH UNIT

X77-1290-00

REF.ND

oooz
DOG3

L1001
ooz

2043
s

PUSY

e

64

[ CLSFCHlHOmD

oot
CR4SFELH

a5,

e

CEO4W1C3300
CED4ULE
CED4WIC33!
LEOGWLE
£EDAULC
CEDAWICIION
rxasrrlhmgz

A

EKASFFIHIO
EHAEFFINIG
4SF

prEei
ERAEFFIHLA
CRASFFIHLO
CRaSBIHINZK
CKASBLPLE

1z 2
ey

L40w2201+013
L4amzz01-03
E40-012T3-05
£40_a5T3g8
E40=0473405
E40-057305
E4O=(1273:

25C3354CT,
ONi5aL

l(H

ZHCZETLCD

RD1468201014

ENI4BKECHOOLE
RO148B2C220J
Aiieeeaand
RDL4BEZCS62)
RO14BBZLS624
RD14BEZLAT0J

NAME & DESCRIPTION
EDARD SUPFORT
BEAD CORE -

20%
o
5%
8%
1
1{-\? CERAMIC 7P 0.5P
CAP. CERAMIC 7R 0.5P
AP GERARIT L1 20%
o
361
001
CAP. CERAMIC 0.01
CAP. CERAMIC 9.01
Gl dmamE oz
CAF. ELL =3 20%
&3 20%
3 201
3 oz
3 %
3 207
0.0
CoF. ¢
CAP.
CAR. B
cop 0
Cepl
CAF
AP @01
CaF. RAM. 1000F 0%
CAP. CERAMIC 1000P 10%
DI0DE, ZENER 510
DIODE
DIDDE
FERRI INOLCTOR 72U
FERRT INDUCTOR 22U
FIN COMVECTOR 2 P
PIN CONNECTOR ZF
PIN CONNESTOR 4 °
PIN ZONNECTDR 5 F
PIN CONNECTOR 2F
TR. 31,
FET, L)UPL N=CHANNEL
TR.
Nk PN
TR, SI. NPN
TR. B3I, NFN
RES. CAREON 100 S

RES. GARBON
RES. CARBON

RE3. CARBON
RE CAl

RE:
RS ChRaon

PARTS LIST

o0

VROOL
UROOZ
VROO3

AR
RNMBKZ(‘ZZOUF

aBADaR

Pr——
5
&
i
B
g

148820353

$37-2005-05
B37-2009-05

C05-0412-05
ROL~350305

R12-7522-05
2-1520m05

NAME_ & DESCRIPTION
RES. METAL FILM 220
E: ME;N Fith Z

< METAL FILM

mETL FILN
ES. METAL

TETAL Fih

atn
R

&\ON!‘H—‘NFJH»—\‘\

S

53

L4 RIS B R
feie}

b
RER. CAnaon

LEVER SWITCH
LEVER SWITCH

CAR. TRIMMER  20F

. L0KE
SEMI FIXED 1OK B
SEMI FIXED 2K B

SRR

EEREEE

EEd

R



PARTS LIST

REF.NO PARTS NO NAME & DESCRIFTION
POWER BLANKING UNIT o AENe 1
ICO0E  NJA4SSED
X68-1400-00 16003 LMI40LAZS. 0
REF.ND  PARTE NRAME £ DESCRIPTION 0 = %
Ak LER0 Wime UiTH EhiecTar 0y i oo
1965-00 Long - Lo-titi-04 FERRT moucmn 106U
FU:’-%V;--M L00g  Lan-ioit FERRT INDUCTOR  LOOUH
FOZ-0503- Lovs LM)<1011-U/. FERRT INDUCTOR 100U
FOS-0506-05 Lo0s 2=1011-03 FERRT INDUCTOR  100MY
F15-0727-04 Lou? FERRT INDUCTOR  100UH
Faimn516 =05 L0s FERRI INDUCTOR  LOOUH
FaN=0623=05
1-2930-14 Moo NEON LAre
J30-1605-05 NLOOZ NEQN LAMP
NGO=167-05 NLOGS NEGH Lame
NO3-0711-05 SCREY NL4 MNEQN LAP
/1A-1H18—V)5 TUBE (PLASTIC
2123017 TUEE ¢PLASTIN BIN CONMECTOR 7 #
(‘KASFFlH’IO CAP. CERAMIC PIN CONNECTOR 4
CAP. CERAITIC
i LECTRO PIN LONNECTOR 2P
N CONNECTEGR 3e
F‘fN CONNECTOR & F
1 ‘DNNF"TDP 47
P'N G TE
PIN & DNNE’ TDR’ TR
CE04
Aronuxemn FIN CONNECTOR 2P
FIN CONNECTOR IR
AEOAN‘JIOAM PIN CONMECTOR 2P
(KASFFIHW 57
ul(/l.yD‘ﬂ POGT E4N=067I-05 FIN CONNECTOR &P
Fl‘
M FLOOL  BIN-0927-1 LAMF
(‘LASL)"lH‘H)‘L . PLOOZ: 0-0‘?27-15 LAMP
t"'(oJ HIH1D1J FLOOZ @3¢ 5 Lam=
1H&EL S PLODG 530 O‘mr- Lanp
Y r44§LlH6ulJ Ct RRM!C bBUP 3% g
200y C2S91LQRY TR, SI. NPN
FW)-O??M-—\W CAF. CERAMIC 6.1 20% 2v W0z
LA CAP. CERAMIC 0.5F 0 IO 003
CAF, EERR"\N 4TDOF % oy K04
. 1 20 0G5
3 v 00
47008 Pl 007
.01 W 0O
. S0y 009
Q7nor 10% So0v a1
220 204 10V 011
SN 0.01 50U 012
CEQRULELALN 160 zox 2V 015
ERASFFIH103Z 0.01 50U 014
CHL-DTB0 - D.91 0,250 KU 1S
] 71 0. 25P 3KV [
rnl»l) 0-0 25p 3V 017
0 Ol 0.25F IKY 013
1021 1onop 31K 017
i 102 300 020
042 CKAEFFIHIVMZ ‘) 01 N 022
G043 FK4SFFINIOF o1 B 022
CO44  CEDGULEST um 208 250 0235
£045 15107 u_nl 5 24
Ch4s  CENAWLEATOM 7 20% 259 025
COAT  CASFFIMLO3Z 0,01 Sou rers
CO4E CEOAUIE4TOM 47 20% 259 e 3
€049 CQYIMIHATEK 4700P LOX SO0V 025
7 47 Wx 2
0.01 i 1
0.01 0.25P 3KY 2
.01 D.25F 3KY 3
GORL CERAMIC  1000P 7 04
APl CERARIE 2200 102 Snov 05
5
£O5Y CAP. CERAMIC 0.01 SV nory METAL FILM 5.
(1) CAP. CERAMIC .01 S04 5 CARBON 60
£O61 CAR. ELECTRO &7 20% 16V RONS J RES. CARBON 56K
ROLD RNU@KZFE 1F RES. METAL FILM S.1K
DHoL RO1L 17 RES. METAL FIL# 5.1K
0002 DIOOE. ZEMER 12V RZ  ANL4BKZCIQUOF  RES. METAL FILM 100
D003 DIDDE, ZEMER' 12y 3 RDL4BE2CS62S RE"A canBon 56K
DO04 DIODE, ZENES 320 4 RDI4B8Z J 0
[2hle:) S 16BK2C 1F
& I14BHZL 1F
006 017 14862561
0009 DIODE ZENER B 5 148820222
Lol 9 148K2C2200F
D11 0100E 0 148KECST01F
Dot DIDDE 1 14BB2E J
o013 DIDOE 2 RNI4BK2C1Z02F
0014 017DE 3 RNL4BKZCAZOIF
D015 DI0DE s RDI4BRZC47ZS
DOLs DEODE S RO14BB2ZC223J
0017 DIODE 5 RDI48BZCZ25)
it DIDOE.ZENER 3.0 T RD14GA2E103J CAREON
0oLy DIODE ZENER 6.2V 8 RDL4BB2CS12J RES. CARBON 5.1k
0070 DIODE
0021 0100€




RO9Z.

TCHo1
€002
TCO03

YROUL
URAOZ
VROOS
URGOG
VRAOS
URA06

PART.
RO ABEzcslzJ

4BB2C T
458261021
4BEZETS1)
43B2C242

USE
48gacsely

ASBZC 72)
4BBZC622Z.

RRRBEZERDERD

RIZ-(756-0f
RDI4BEZCS62
ROL4BRZCI0;

ND
RO146820104
RDT4BEZC104.
ROL4BE2C103J

RD14EBZCI0LY

CN5-0405-05
Q504305

£05-0436-05

R12-1023-09
R1Z-3041-05
R12-3042-0°

RO5-3001-05
RO3-3502-15
RZ3-1501-05

FILTER UNIT

PARTS LIST

NAME & DESCRIPTION
5. CARBON 3.K 3
5. CARBON 2.7 5
RES. CARBON 50
RES. FETAL FILM 2.2K
RES. METAL FILM 9,1K
CARBON 1

i
SRR RN

LA 761
RES. CARBON 60 1/
5. CARBON

Caraon O
RES. CAREON 1K 3% 1/64

st L/
v
3

RES. CARBON 48
REZ. FIXES St

220 5% 1/6W

CAREAN 100K 5% 1/6W
CARBON 100K 3% 1/6W
10K 5% 1/6W

RES. CARBON 190 5% 176U

TRIMMER 20
TRIMMER . 40P
. TRIMMER 2P

SEMT FIXED 4.7K B
© ZENI FIXED 10K 8
5. SEMI FIXED 47K E

3t
10K B
K

REF.ND

16001
Lont
PO24

RO01
ROOZ

FARTS NO
E15=01351~05
EZ3-050305
J25-5038-22
€91-0551~05
Sbilinaion
155132
ON3101
L33-0808-05
E40-0273-05

RD148Y2H2240
RCDSGFZHZZSJ

X70-1020-00
NaYE % DEGCRIFTION
INET 3P
TERMING

e UAaUNTED
GAP. POLYESTER 0.22 10% 630V

CAP. GERAMIC  1000P £30U
GAP. CERAMIC  I100OF 6300
CAP. ELECTRE 1 20% 50U
DIODE

PHDTO COUPLER

CHOKE CDIL.

FIN CONNECTOR 2 P

RES. CARBON 220K 5% 1/2U
RES. SOLID 2.2M St v

ASTIG UNIT

X81-1430-00

REF.NOI FARTS M
J25-503 8-22
J63 E31-2467-
VROOS  RI2~3526=05
VRIND  R1Z-5519-05

NAME & DESCRIFTION
PCE CLNMOUNTED)
LEAD WIRE WITH CONNECTOR

RES. SENI FIXED 10K B
I SER FIXED 150K

SWITCHING POWER SUPPLY

W02-0413-05
REF. NO PARTS NO NAME & DESCRIPTION
o1 08A20G iods
D2 FACT Diode
03 OTA-10ER Triac
D4 DS442X Diode
D5 GFD10E Diode
£§ GFD10E Diode
D7 GFD10G Diode
D8 H23.6CP Dicde Zener
) G2AB.2Z Diode Zener
a1 2SCS3BKNP(F} Transistor
ic1 §TK7308 Ic
€2 sTK732 ic
L 119-04 Line fifter
2 L19-0414-0 Pulse Transformer
L3 133-0809-01 2040
(2 L33-0810-01 2.3H
s 133-0809-01 .
6 L40-4791-1 4.74H
7 L40-4791-14 £ 4.74H
8 L40-4791-14 Ferrinductor  4.7uH
¢! £31-0589 Polyester cap  0.224F 400V
c2 €91-0597- Ceramiccap ~ 2200pF 250V
c3 C91-0587- Ceramiccap  2200pF 250V
ca C91-0597- Ceramiccap  2200pF v
cs £91-0897 Ceramic cap  2200nF oV
cs = Electrolytic cap  1004F oV
c7 = Eloctralytic cap 4. 7aF oV
ca £90-0827- Electrolytic cap  104F oV
Cs C Electralytic cap  47pF 5V
C10  CK45BTH103K Ceramic cap  0.01¢F 50V
C11  C81-0598- Caramic ca 0.0014F kY
¢z ¢ Electrolytic cap  4704F 18V
€13 ¢ Elecurolytic cap  10004F v
cia ¢ Electrolytic cap  470F M
[SERNS Electrolytic cap  220uF M
cis ¢C Electrolytic Gap  1004F v
¢i7 ¢ Electrolytic cap  224F oV
cis ¢ Electrolytic cap  220pF v
€19 C90-0931- Electrolytic cap  220uF M
c0 ¢ Electralytic cap  220F v
€21 €30-0936- Electrolytic cap  10aF oV
€2z Becwolytic cap 225 oV
€23 C31-0600- Gorar 0.01F 0V
C24  C31-0598-08 Coamic cap  0.007uE &
€25 £91-0598-08 Ceramic cap  0,0014F K
€36 (30-0837-08 Electrolytic cap 22 &V
R1 Roz-1111-08 Widing res 100 3w
A2 RO2-1112- Widing res 22 aw
R3 RD 48B30 104 Carbon re: 910 £5% 1AW
R4 RE2-1113-08 Atetal oxide o8’ 22060
RS RD14882€562J Carbon res 560 5% 14W
RS RD14BB2E103J Carbon res 10K2 £5% 1/4W
R7 R92-1114-08 Metal oxide res 330 1w
A8 RD14BB2E102J Garpon res e #5% 1AW
Ra RD148B2E100) Carbon res 100 £5% 1/4W
R12  RN14BK2E2201F  Metal film 2.2k 1% 14W
VR1  R12-3532-08 Semi-fixed res 10k

£40.7011-08
E:
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Pin connector 3P
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Insulating sheet '(STK7308)
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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
H1, CHI2 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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