LBO-324/325

40MHz/60MHz OSCILLOSCOPE

SERVICE MANUAL
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NOTE
These servicing instructions are for use by
gqualified personnel only. To avoid electrical

shock, do not perform any servicing other than
that contained in the service manual unless
you are gqualified.
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1.

CRT Display

Type

Accelerating Potential
Effective display area -
Beam Rotator
Intensity Modulation
Graticule lllumination

Vertical Amplifier (CH-1 and 2)

Sensitivity

Calibration Accuracy
Bandwidth (—3 dB, ref. 8 div.)
DC coupled

AC coupled
Rise Time
{Signal Delay Time
Input Impedance
Input Coupling
Maximum Input
Display.Modes
Polarity Invert
CH-1 Output

Horizontal Amplifier

Sweep Method
A Sweep Time

B Sweep Time
Calibration Accuracy
Hold-off variable
Delay Time Jitter

Setting accuracy of delay time position

Magnifier
Max. Sweep Time

SPECIFICATIONS

95 mm Rectangular, Internal-graticule Scale, Aluminized Screen
and Flat Face with illumination lamp [LBO-325] and
Percentage scale.

12 kV/2 kV regulated

8 x 10 div. (1 div. = 6.35mm)

Adjustment on front panel

Blanked by TTL Level Sigral

Adjustment on front panel "LBO-325]

5 mV/div. to 5 V/div. (all bandwidth), 1 mV/div. to 2 mV/div.
(5 MHz: MAG x 5) with variable in 10 steps, 1-2-5 sequence,
continuously variable between steps.

+3% (+5%: MAG x 5)

DC to 40 MHz [60 MHz]

(DC to 5MHz: MAG x 5)

10 Hz to 40 MHz [60 MHz]

8.8 ns [5.8 ns] (70 ns: MAG x 5)

Approx. 20 ns on CRT face]

1 MS) £ 1.5%, 30 pF within = 5pF (Tolerance: within £ 2 pF)
AC, GND, DC

400 V (DC + ACp-p)

CH-1, CH-2, CHOP, ALT, ADD

CH-2 INVERT

Approx. 50 mV/div. into 50§ (DC to 40 MHz [60 MHz],
-3dB)

Trigger sweep, Automatic trigger sweep, Continuously delayed
sweep, Trigger delayed sweep, and ALT sweep.

0.2 us/div. to 0.2 s/div., 1-2-5 sequence 19 steps with
continuous adjuster.

0.2 ps/div. to 0.5 ms/div., 1-2-5 sequence 11 steps.
+3% :

One sweep or more

1/10,000

+3% approx.

10 times £ 5%

20 ns/div. (MAG x 10 ON)



Synchronization

Signal Sources ALT, CH-1, CH-2, LINE, EXT.

Coupling AC, HF-REJ, TV-V, TV-H
Slope + or — and VIDEO POL
Sensitivity Bandwidth INT. EXT.
30 Hz ~ 10 MHz 0.5 div. 0.2 Vp-p
NORM
2 Hz ~ 40 [60] MHz 1.5 div. 0.6 Vp-p
AUTO 30 Hz~ 10 MHz 0.5 div. 0.2 Vp-p
30 Hz ~ 40 [60] MHz | 1.5 div. 0.6 Vp-p

Extracts the synchronizing signal from composite video signal
and provides stable synchronization. Slope switch is selected
according to polarity of video signals.

If the main sweep (A TIME) is synchronized to TV-V, under B
triggering (B TRIG'D) the magnified sweep (B TIME) is auto-
matically synchronized to TV-H.

TV Synchronization

X-Y Mode (X = CH-1, Y = CH-2)
Sensitivity X axis: 5 mV/div. to 5 V/div.

Y axis: 5 mV/div. to 5 V/div.

X axis Bandwidth

DC or 10 Hz to 1 MHz (—3 dB, ref. 8 div.)

X-Y phase Less than 3° at 100 kHz
Calibrator

Output Voltage 0.5 Vp-p 2%

Frequency Approx. 1 kHz, square wave

Power Requirements
Line Voltage
Power Consumption
Size and Weight

Supplied Accessories

AC100, 120, 200, 220, 240V 50/60 Hz
25W

230 (W) x 75 (H) x 290 (D) mm, 4 kg

Direct/Low capacitance probe LP-16BX [LP-060X] ..

BNCterminaladapter . ...........covueuvun.n

Timelagfuse . ...........cviiviven... 1
Instructionmanual . ...........c.cc0iieernn.. 1
Carryingcase 1 .o, 1
Protective front COVGI] LBO-3250nly, . .......... 1
Shadinghood ] ..., 1

Optional Accessories

Carrying Case (with Protective front cover)

Shading hood

...4-
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2. TEST EQUIPMENT REQUIRED

The following test equipment is required for calibration and
servicing of the Model LBO-324/325. The suggested specifica-
tions are the minimum necessary for proper calibration of this
instrument.

Test Equipment Minimum Spec

— Multimeter v 0 - 200V
Accuracy <0.1%
High voltage probe

- Oscilloscope 10mV sensitivity
20MHz bandwidth
Low capacitance probe

- Amplitude Calibrator 1kHz square wave
ImV-50Vp-p
Accuracy <0.5%

- Square Wave Generator 100Hz—-10kHz

Rise time <10nS

— Time Mark Generator 0.25-0.02usS
Accuracy <0.5%

- Sine Wave Generator 10Hz-40/60MHZ

— Capacitance Meter 30pF

—5—
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3. CALIBRATION PROCEDURE

3.1 General
Calibration should be performed after a 30 minute warm—up
period. It should also be confirmed that the unit is
connected to the rated power line voltage.

All adjustments should be completed in the given order,
because some adjustments interact with others.

During the adjustment procedure, remove the case only when
necessary and replace immediately after making an
adjustment. This will maintain all circuits at constant
operating temperature.

Take utmost precaution to come into contact with the high
voltage circuits!

3.2 Initial Control Settings ,
The initial control settings to be used for each check an
adjustment are listed below. Any variations from these
settings are stated in the applicable procedure.

Display
INTEN As desired
FOCUS Best focused display
ILLUM As desired<325 only>
Vertical
VOLTS/DIV 0.1V (CH-1, 2)
VARIABLE CAL'D (CH-1, 2)
x5 MAG OFF (CH-1, 2)
POSITION Center (CH-1, 2)
V MODE CH-1
AC-DC-GND DC (CH-1, 2)
CH-2 INV OFF
Time base ] .
A TIME/DIV 0.5mS
B TIME/DIV 0.1mS
VARIABLE CAL'D
POSITION Center
HOR DISPLAY A
DLY TIME MULTI 0.20
A/B TRACE SEP Center
_6_
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Trigger
COUPLING
SOURCE
LEVEL
NORM/AUTO
SLOPE
HOLDOFF

Power Supply

AC
CH-1

AUTO

NORM

Connect the DC voltmeter between test point and chassis.

Adjust as required, using the adjustment shown in Table

3-1.

Test point Voltage Tolerance Adjustment
P68 pin 3 -8V -7.8V to —-8.2V VR1(T-3553)
P68 pin 4 +5V +4.8V to +5.2V -

P67 pin 3 +8V +7.6V to +8.4V -

P68 pin 2 +12V +11.4V to +12.6V -

P64 pin 1 +15V* +13.5V to +16.5V -

P67 pin 4 +36V +33V to +39V -

P68 pin 1 +100V +95V to +105V -
TP1(T-3565) -1900V -1895V to 1905V VR2(T-3591)

*: Unregulated
Table 3-1

Display

Intensity Adjustment

Set: A TIME/DIV 0.5mS

AC—-GND-DC GND

Set the INTEN control
positions. - -

Adjust VR1(T-3591) so
Focus Adjustment
Set: FOCUS

Apply CAL 0.5Vp-p to

midway between 10 and 11 o'clock

the trace is just visible.

Center

CH-1 INPUT connector.

Adjust VR3(T-3591) and VR1(T-3565) alternately for optimum

trace sharpness.

_7_
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(3)

Vertical Amplifier

DC Balance Adjustment

The following adjustments are accessible from the hole on
the top and bottom of the cabinet. Use insulated adjust-
ment driver.

Set: VOLTS/DIV 5mV
VARIABLE CAL'D
AC-GND-DC GND

Position the trace to the center horizontal graticule line
using the V-POSITION control.

Pull x5 MAG on.

If the trace moves 1 division or more, adjust VR3(T-3554)
for minimum trace shift between x5 MAG ON and OFF.

Apply the same procedure for CH-2 by adjusting VR103(T-
3554) .

Step Attenuator Balance Adjustment
Set: VOLTS/DIV 10mV
AC—-GND-DC GND

Position the trace to the center horizontal graticule line
using the V-POSITION control.

Set the VOLTS/DIV switch to 5mV.

1f the trace moves 1 division or more, adjust VR5(T—-3554)
for minimum trace shift between 5mV and 10mV.

Apply the same procedure for CH-2 by adjusting VR105(T-
3554).

x1 AC Gain Adjustment

Set: VOLTS/DIV 5mV
VARIABLE ‘ ’ CAL'D
vV MODE CH-1
AC-GND-DC DC

Connect the square wave generator to CH-1 INPUT connector
and set the frequency to 1kHz, output level for 5 divisions
display.

—-8—
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Adjust VR1(T-3554) for a best flat-top square wave.
Apply the same procedure for CH-2 by adjusting VR101(T-
3554) .

x5 AC Gain Adjustment
Set: VOLTS/DIV 5mV
x5 MAG ON

Connect the square wave generator to CH-1 INPUT connector
and set the frequency to 1kHz, output level for 5 divisions
display. '

Adjust VR2(T-3554) for a best flat-top square wave.

Apply the same procedure for CH-2 by adjusting VR102(T-
3554).

Sensitivity Adjustment

Set: VOLTS/DIV 10mV
VARIABLE CAL'D
V MODE CH-1
AC-GND-DC DC

Connect the amplitude calibrator to CH-1 INPUT connector
and set the output level to 50mV.

Adjust VR1(T-3555) for a 5 divisions display.

Apply the same procedure for CH-2 by adjusting VR4 (T-
3555) .

Check accuracy for all settings of VOLTS/DIV switch.

CH-2 INV Balance Adjustment
Set: V MODE CH-2
AC-GND-DC GND

Adjust VR6(T-3555) for a minimum trace shift between CH-2
INV on and off.

—9-—
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(7)
- Set: VOLTS/DIV

V MODE

Attenuator Phase Compensation
20mV
CH-1

Connect the square wave generator to CH-1 INPUT connector

and set the frequency to 1kHz, output level for 5 divisions

display.

Check the waveform for a flat-top square wave with less

than 3% overshoot or roll-off on the leading edge.

according to Table 3-2.

If not, adjust Cc(T-3554) for best flat-top square wave.

Apply the same procedure for all other VOLTS/DIV and CH-2

VOLTS/DIV CH-1 CH-2
5mV - -
20mV 1/2 Cc 1/2 Cc
50mV 1/5 Cc 1/5 Cc Table 3-2
0.1V 1/10 Cc 1/10 Cc
v 1/100 Cc 1/100 Cc
(8) Input Capacitance Adjustment
- Set: VOLTS/DIV 5mV
Vv MODE CH-1

Connect the capacitance meter to CH-1 INPUT connector and
note the reading of the input capacitance.

Check the capacitance on all other VOLTS/DIV ranges and if
value difference is larger than 1pF between 5mV range and
under checking range, adjust Ci(T-3554) for the same
reading 2s above noted. Refer to Table 3-3.

NOTE: Do not move the blocking capacitors(Cl, C2) at the

input circuit to avoid the change of the input
capacitance.

- Apply the same proéeduré for CH-2 according to Table 3-3.

VOLTS/DIV CH-1 CH-2
20mV 1/2 Ci 1/2 Ci
50mV 1/5 Ci 1/5 Ci Table 3-3
0.1V 1/10 Ci 1/10 Ci
iv 1/100 Ci 1/100 Ci
- Repeat (7) and (8) if necessary.

-10-
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(9) CH-1 OUTPUT Adjustment

Set: VOLTS/DIV S5mV
VARIABLE CAL'D
V MODE CH-1
AC-GND-DC DC

— Connect the amplitude calibrator to CH-1 INPUT connector
and set the output level to 0.1Vp-p.

— Connect the test oscilloscope to CH-1 OUTPUT connector on
the rear panel via 50 ohm termination and set the sensi-
tivity to 50mV/DIV.

— Adjust VR21(T-3555) for a display of 5 divisions on the
test oscilloscope.

— Remove the amplitude calibrator and test oscilloscope.
- Connect the DC voltmeter to CH-1 OUTPUT connector.
- Set: AC-GND-DC GND

- Adjust VR22(T-3555) for a meter reading of O0OV.

(10) Position Centering

— Set: V MODE ALT
V POSITION Center (CH-1, 2)
AC-GND-DC GND

- Adjust VR2(T-3555) so that the trace is positioned to the
center horizontal graticule line.

— Apply the same procedure for CH-2 by adjusting VR5(T-3555).

(11) ADD Balance Adjustment
- Set: V MODE ALT
AC-GND-DC GND

— Position the two traces to the center horizontal graticule
line using V POSITION controls.

— Depress the ADD button of V MODE switch.

- Adjust VR3(T-3555) for minimum trace shift between ALT and
ADD mode.

LBO—-324/325



3.6
(1)

(2)

Time Base/Horizontal Amplifier

x1 Gain, A TIME/DIV Adjustment

Set: A TIME/DIV 0.5mS
VARIABLE CAL'D

Connect the time mark generator to CH-1 INPUT connector and
set the time to 0.5mS.

Adjust VR4(T-3561) for trace length of 12 divisions as
shown in Figure 3-1.

13 markers
(Trace length=12 divisions)

————
| I,

Figure 3-1

Adjust VR4 (T-3560) for 1 marker/division.

Set: A TIME/DIV 0.5usS

Set the time mark generator to 0.5uS.

Adjust VC1(T-3560) for 1 marker/division.

Check all ranges to verify that the accuracy is within

+, — 3%.

x10 MAG, X1 Centering

Set: HOR DISPLAY ALT
A TIME/DIV 0.5mS
B TIME/DIV : - 0.5uS
H POSITION Center
AC-GND-DC GND
—-12-
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- Position the start point of the A sweep at the leftmost

(4)

vertical graticule line using H POSITION control.

Position the B sweep(intensified portion on the A sweep) to
the 7th vertical graticule line using DLY TIME MULT dial
as shown in Figure 3-2.

B swee
/ p

1234667881011

Figure 3-2
Pull x10 MAG knob on.

Position the B sweep to the center vertical graticule line
by adjusting VR3(T-3561).

Push the x10 MAG off.
Position the B sweep to the center vertical graticule line

by adjusting VR6(T-3561).

x10 MAG Gain Adjustment
Set: A TIME/DIV 1mS
x10 MAG ON

Connect the time mark generator to CH-1 INPUT connector and
set the time to 0:1mS.

Adjust VR5(T-3561) for 1 marker/division.
x10 MAG Time Adjustment
Set: A TIME/DIV 0.2usS

x10 MAG ON

Connect the time mark generator to CH-1 INPUT connector and
set the time to 0.1uS.

—13-
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(5)

3.7

(1)

Position the start point of the trace to the leftmost

vertical graticule line.

Adjust VC1 and VC2(T-3561) for the best sweep linearity.

B TIME/DIV Adjustment

Set: HOR DISPLAY
A TIME/DIV
B TIME/DIV
VARIABLE
DLY TIME MULT

B
0.1mS
50usS
CAL'D
0.20

Connect the time mark generator to CH-1 INPUT connector and
set the time to 50uS.

Adjust VR2(T-3560) for 1 marker/division.

Start and End Adjustment of DLY TIME MULT Dial

Set: HOR DISPLAY ALT
A TIME/DIV 0.5mS
B TIME/DIV 0.5usS

pDLY TIME MULT 0.20

Position the start point of A sweep to the leftmost
vertical graticule line using H POSITION control.

Position the B sweep(intensified portion on the A sweep) to
the 0.2 division right of the leftmost vertical graticule
line by adjusting VR7(T-3560) .

Set: DLY TIME MULT 10.0

Position the B sweep to the rightmost vertical graticule
line by adjusting VR6(T-3560).

Trigger
Trigger Balance Adjustment (CH-1, CH-2 and EXT)

Set: VOLTS/DIV i0mVv
V MODE CH-1
AC—-GND-DC AC
TRIG COUPLING AC
TRIG SOURCE CH-1
TRIG LEVEL 0

Connect the oscilloscope to TP1(T-3559). Use low

capacitance probe.

-14-
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(2)

(3)

3.8
(1)

(2)

Adjust VR1(T-3559) for a voltage reading of 0Vdc within
50mV.

Apply the same procedure for CH-2 and EXT TRIG by adjusting
VR2 and VR3(T-3559).

TRIG LEVEL Adjustment

Set: VOLTS/DIV 10mV
V MODE CH-1
AC-GND-DC AC
TRIG COUPLING AC
TRIG LEVEL Center

Connect the sine wave generator to CH-1 INPUT connector and
set the frequency to 1kHz, output level for 0.5 division
display.

Adjust VR3(T-3558) to obtain a stable display.

TRIG SLOPE Adjustment
Setup: Same as (2)

Adjust VR1(T-3588) to obtain a stable display when SLOPE
button is switched between + and -.

X-Y Operation
X Gain Adjustment

vV MODE X-Y
X VOLTS/DIV 20mV
AC-GND-DC GND

Connect the amplitude calibrator to X INPUT connector and
set the output level to 0.1Vp-p.

Adjust VR1(T-3561) for a horizontal deflection of 5
divisions. ‘

X Position Centering
Set: X POSITION Center
X AC—-GND-DC GND

Adjust VR2(T-3561) so that the dot is positioned at the
center vertical graticule line.

LBO—-324/325



3.9 CAL 0.5Vp-p Adjustment

(1) Amplitude Adjustment
— Connect the test oscilloscope* to CAL tip on the front

panel.

- Adjust VR4(T-3564) for an output voltage of 0.5Vp-p.

NOTE 1: * Vertical sensitivity must be calibrated within 1%
or better.

2. Do not touch the adjustment VR4 except the precision
peak-voltage measuring device such as well-calibrated

oscilloscope is provided.

—-16-—
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4. TROUBLESHOOTING PROCEDURE

4.1 Troubleshooting Aid-1
Confirm that the any equipment used with the LB0O-324/325 is

operating correctly.

Check all control settings, because an incorrect setting can
make a good unit appear defective. For instance, if the
waveform is not stable, TRIG SOURCE switch may be set to
external trigger mode instead of internal.

If there is any question about the function, refer to the
INSTRUCTION MANUAL for a correct operation.

Check all circuit for visual defects such as broken
component, loose connection of a connector, open wire, poor
soldering etc.

Some troubles can be solved with proper adjustment. For
instance, if the trace moves upward or downward by rotating
V-VARIABLE control, it can be corrected by adjusting DC BAL

adjustment.

Check the voltage and waveform as shown in the Schematic
Diagram to locate the defective circuit. Start with the
power supply.

Typical voltage and waveform are obtained under the same
conditions as "3.2 Initial Control Settings"”

Take utmost precaution to come into contact with the high
voltage circuits!

4.2 Troubleshooting Aid-2
The oscilloscope consists of three major sections which are
the high voltage power supply, vertical amplifier and time
base/horizontal amplifier. In general, if one of these is
defective, the trace will not appear on the CRT.
Therefore, the most effective procedure is to check these

three sections one by one.

The high voltage power supply produces -1900Vdc to
accelerate the electron beam from the electron gun to the
face plate of the CRT. If the ~1900vVdc is too low (absolute

value in this case), the trace will either not appear or be
dim.

LB0O-324/325



a.

The vertical amplifier consists of a pre—amplifier and a
final amplifier, all of which are DC coupled balanced
circuits. If some portion of the vertical amplifier becomes
unbalanced by a defective component, the trace will be
deflected upward or downward off the face of the CRT.
Therefore, it is best to check the state of amplifier
balancing when the trace does not appear on the CRT.

The time base generator/horizontal amplifier drives the spot
from left to right on the CRT. The trigger pickoff circuit
samples a part of input signal at the pre—amplifier, and
applies it to the trigger generator. The trigger generator
produces a trigger pulse to start the sweep generator. The
sawtooth waveform, generated by the trigger pulse at sweep
generator, is applied to the horizontal amplifier and then
to the horizontal deflection plates to sweep the spot on the
CRT.

Troubleshooting Aid-3
Overall operation not satisfactory or no trace visible with
same conditions as Paragraph "3.2 Initial control settings".

Power supply
Check all DC power supplies within tolerance according to
Table 3-1.
Yes: See step "b".
No: Troubleshoot the each supply.
-8V, +8V: IC4, Q4-7 and associated circuit.

+5V: 1C3 and associated circuit.

+12V: IC2, Q11, 12 and associated circuit.

+15V: D7, F1 and associated circuit.

+36V: I1C1, Q8-10 and associated circuit.

+100V: IC1, Q1-3 and associated circuit.

-1900V: Check waveform at collector of Q1(T-3591) for

50kHz sine wave, and troubleshoot the high
voltage generator(Ql T-3591), feed-back
amplifier(Q2-4 T-3591) and associated
circuit.

** NOTE: When remove the High Voltage Block from the main
frame, connect the ground line between the block
and the main frame before turn power switch on.
Take utmost precaution to come into contact with
the high voltage circuit!

Check all DC voltages are present on the connector board
(T-3641). Refer to schematic diagranm 1-1/12(Connection

diagram) and 12/12(connector board) .

If the no voltage is present, check connectors for loose

‘connection.
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b. Vertical amplifier
Connect the pin 1 and 4 of P82(T-3556) with short clip
lead. Trace appears.
Yes: Connect pin 1 and 3 of P83(T-3556) with short clip
lead. Trace appears.
Yes— Check vertical pre—amplifier, input amplifier.
Continue the same procedure to the input stage
to check the amplifier balancing
No—- Troubleshoot the vertical final amplifier.
No: See step "c".

c. Horizontal amplifier

Set TIME/DIV switch to X-Y position. Dot appears.

Yes: Troubleshoot the sawtooth generator. See step "(3)
a".

No: Connect the pin 1 and 3 of P76 to check the
amplifier balancing. Dot appears.
Yes— Troubleshoot the horizontal amplifier.
No- See step "d".

d. Unblanking circuit
Check that unblanking pulse is present at the TP8(T-
3553).
Yes: Adjust VR1(T-3591). Refer to paragraph "3.4(1)".
No: Trace the unblanking signal to time base generator.

(2) Vertical amplifier
a. No waveform appears on the CRT.

Apply the CAL 0.5V to CH-1 and/or CH-2 INPUT connector

and set the VOLTS/DIV control to 0.1V, then trace the

square wave from the input stage to the output stage to
locate the defective circuit. Refer to the schematic
diagram 5/12-7/12.

Check that the square wave comes out at pin 1 and 2 of

P25(T-3555) .

Yes: Troubleshoot delay line<325 only>, final amplifier
and associated circuit.

No : Check waveform at P11 and 12(T-3555) for CH-1, P13
and 14(T-3555) for CH-2. If no square wave is
present, troubleshoot the input amplifier,
attenuator.

b. Sensitivity out of tolerance
Adjust VR1(T-3555) for CH-1, VR4 for CH-2. Refer to

paragraph "3.5(5)".

—-19-
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c. V MODE switch works incorrect
Troubleshoot channel select gate, MODE switch and the
control circuit.
CH-1: S3(T-3557), IC1, Q11(T-3555) and associated
circuit.
CH-2: S3(T-3557), IC1, Q22(T-3555) and associated
circuit.
CHOP: Check waveform at pin 3 and 6 of IC1(T-3555) for
switching signal.
Yes: Channel select gate. A
No: S3(T-3557), multivibrator(IC4 T-3555) and
control circuit.
ALT: S3(T-3557), IC5(T-3555) and associated circuit.

d. CH-2 INV does not work
Check Q27, 28(T-3555) and control circuit.

e. x5 MAG mode works incorrect.
‘ Check S2(T-3554) for CH-1, S102(T-3554) for CH-2 and
associated circuit.
Adjust VR2(T-3554) for CH-1, VR102(T-3554) for CH-2 if
necessary. Refer to paragraph "3.5 (4)".

(3) Time base/Horizontal amplifier
a. No trace appears on A sweep mode (only dot is appeared)

Check that the sawtooth wave comes out at P51(T-3560).

Yes: Check the sensitivity of the horizontal amplifier
with X-Y operation. Adjust VR1(T-3561) if
necessary. Refer to paragraph "3.8(1)."

No: Check that the A trigger signal is present at P44 (T-
3560) .
Yes: Troubleshoot A sweep generator, A sweep gate.
No: Troubleshoot trigger pulse shaper. trigger

source select amplifier. See step "(4)".

b. No trace appears on B sweep mode (only dot is appeared)
Check that the sawtooth comes out at P50 (T-3560) .
Yes: Horizontal display selector(ICl1 T-3561).
No: Check that the B trigger signal is present at P45(T-

3560)

Yes— Troubleshoot A, B sweep generator, B sweep gate
comparator.

No: Troubleshoot trigger pulse shaper. trigger
source select amplifier. See step "(4)".
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c. Sweep time out of tolerance
Adjust VR4 and VC1(T-3560) for A sweep time. Refer to
paragraph "3.6(1)"
Adjust VR2(T-3560) for B sweep. Refer to paragraph
"3.6(5)".

d. Sweep delay function works incorrect.
Confirm that the A, B sweep works correctly.
Check the voltage at center pin of the potentiometer is
from +2V to -2V when rotate the DLY TIME MULT dial
to both extremes.

e. x10 MAG mode works incorrect
Check Q7-10(T-3561) and associated circuit.

(4) Trigger
a. Display is unstable
The trigger signal must be applied from trigger pickoff
circuit to sweep generator. Check the waveform at
following points to locate the defective circuit.
P33(T-3559) for CH-1, P34(T-3559) for CH-2.
Yes—- See next step.
No- Trigger pickoff amplifier(Q61-63, 65 T-3555) for
CH-1, Q67-71(T-3555) for CH-2.

TP1(T-3559).
Yes— See next step.
No- See step "c".

P44(T-3560) for A trigger pulse, P45(T-3560) for B
trigger pulse.
Yes—- Sweep generator A
No- A trigger pulse shaper(Q1-15 T-3558) and
associated circuit.
B trigger pulse shaper(IC3 T-3558) and
associated circuit.

b. TRIG COUPLING works incorrect

AC: Confirm that the trigger circuit works
correctly.
HF REJ/TV V: Check IC1(T-3558), Q6(T-3559) and associated
circuit.
TV H: Q16-21(T-3558) and associated circuit.
SLOPE: Q3-6(T-3558) and associated circuit.
_2 1...
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c. TRIG SOURCE works incorrect
CH-1: Q1-3, 5, 7, 13(T-3559) and control circuit.
CH-2: Q10-12,14(T-3559) and control circuit.
LINE: Q20, 22(T-3559) and associated circuit.
EXT: Q15-19, 21, 23(T-3559) and control circuit.
Adjust EXT TRIG BAL VR3(T-3559). Refer to
paragraph "3.7(1)".

{(5) Others
a. No TRACE ROTATION works
Check Q1, 2(T-3573) and associated circuit

b. No CAL signal comes out
Troubleshoot Q3-5(T-3564) and associated circuit.
Adjust VR4(T-3564) in necessary. Refer to paragraph "3.4

(1).

c. No scale illumination lamp 1it<325 only>
Check continuity of V1-3(T-3564)
Check Q1, 2(T-3564).

—22—
LB0O-324/325



5. ADJUSTMENT LOCATIONS

<TOP VIEY>
ve2 Vet
VR1 x10 MAG x10 MAG VR2 VR1 VR3
ASTI G TIME TIME -19@0v  INTEN  FOCUS
\\ \\ // // ]
VR
HE COMP N
HE COMP ] T-3601 é é
vea
HF COMP
V€L
W Comp HV BLOCK -
/
1&RSAG
y —
GAIN e | _—| @
// Qa/// QQG}—‘_‘““‘
VR4
x1 GAIN )
e a\
VRS
x1 POS @ NN
VR2
X-Y POS f€9 \\\\
x18 MAG s 8 .° AN
- ® e o <+
VR1 4 9 Tl i
X-Y GAIN ‘?g ki P
- — —
304/3261
VR4 V€l VR3 VR1
CAL A TIME LEVEL TRIG
. CENTER SLOPE
..23..
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VRE
DELAY
END

VRT
DELAY
START

VR5
STEP BAL

VR3
DC BAL

VR1
x1 AC GAIN

VR2
xB AC GAIN

VC1
HF COMP

VR1
CH-1 -
TRIG BAL

VR2

CH-2
TRIG BAL



<BOTTOM VIEV>

(=] S <
T 1o T VR3
® & e EXT TRIG
- — - BAL
//////// vVC 102
HF COMP
VR102
///’13uﬁ?
&S /////,//
VR101
. 4 x1 AC
2 Fiwe Qa,///,//”/'GAIN
®——1  vRi03
Bv¥$ME —® Q’\\\\\ o e
~ VR105
STEP BAL.
o T-35663
"2/';/1536V .
e +8V PB4
s joT 16V
a 19
3 H
IS ®~—-~-~—--v§3’
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+100V
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6. PRINTED CIRCUIT BOARD
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7. BLOCK DIAGRAM/SCHEMATIC DIAGRAM
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9. CABINET REMOVAL

- Take seven screws off to remove the Top cover.

- Take four screws off to remove the Bottom cover.
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