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[WARNING]

These servicing instructions are for use by

qualified personnel only. To avoid electrical

shock, do not perform any servicing other than
that contained in the service manual unless
you are qualified to do so.
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TEST EyUIPMENT REGUIRED

Description ' minimum spec,

Volt meter DC 0~ 1200V
AC 0~ 600V
Amplitude Calibrator square wave

20mV ~ 20Vp-p
frequency: approx, 1KHz

Sine Wave Generator 10Hz ~ 35MHz
constant amplitude

Fast Rise Square Wave Generator 1KHz ~ 100KHz

Tr < 3nS
Capacitance Meter - 35pF
Time Mark_Generator 0.5S ~ 0,2u8
Oscilloscope | 10mV
o ' 20MHz
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CHECK AND ADJUSTMENT PROCEDURE

] POWER SUPPLY
Check and Adjust Power Supply DC Levels and Ripple,

‘Connect the DC Voltmeter between the Test Point and chassis,

Table-1
Voltage | Test Point | Adjust § Tolerance Ripple
+15V |  TP-401 | VR401 |  #I% | less than 1mV
~15V |  TP-402 | VR402 . 1% | less than luV |
EC ”ﬁ:&bi’“"? VR403  #l% | less than laV
‘ +130V | - = approx. 1,3Vp-p|
L1080V TP-404 VR405 . +3% -

* -1750V for 5204

2 . DISPLAY
1) Unblanking
SET: VERT. MODE CH-1
TIME/CM 0.1mS/CM
TRIG, MODR AUTO

Connect the DC oscilloscope to the TP-405.
ADJUST: UNBLANKING ADJ (VR406) to make the display as follows.

+100V

ov

2) Intensity
Set INTEN knob per the figure.

Adjust INTEN ADJ (VR404) so that trace barely comes out,

\

‘/{v TEN.

O



3) TRACE ROTATION

*ROTATION (front panel)

ROTATION to make the trace parallel with the center hori-
zontal scale line,

e -y

SO

ROTATION
4) Trace Alignment (pattern.distortion:COL) (520 only)

SET: CH-1  VOLT/CM 0.1V/cM
TIME/CM 0.1mS/CM
Time Mark Generator connect to CH-1

Time: 0.1mS

11 Time markers should fill the screen Vertically and set the
base line to the bottoms end of scale.

Adjust the TRACE ALIGN, (COL)ADJ (VR413) for minimum curvature
of the markers across the screen,

5) FOCUS (E1S)

SET: PFOCUS ' fully counterclockwise
ASTIG fully counterclockwise
TIME/CM X-Y
Sine wave generator connect to CH-2 (Y)

freq.: 1KHz
output: 8diw. display

Adjust the POCUS (EIS) ADJ (VR412) so that the vertical
line 'is same width from top to bottom,

Correct Incorrect.

Adjust the POCUS (front panel) and ASTIG control for best
focused display,

—_— 8 —



3 VERTICAL
1) Gate Current Leak

SETt VERT. MODE CH-1
AC—GND-DC D¢ (both CH)
VOLTS/CM 5aV (both CH)
CH-1 1IN connect to GND

Position the trace to scale center.

CH-1 AC-GND-DC switch to AC .

CHECK: Trace shift is 0,1CM ., or less when CH-=1 AC-GND-DC
S¥W is switched between AC and DC,

CH-2: Apply same procedure as the CH-1.

2) Step Balance

SET: VERT. MODE CH-1
VOLTS/CM . _ 20mV
AC-GND-DC GND

Position the trace to scale center.

CHECK: Display for 0,5CM’, or less of trace shift when
rotating the CH-1 VOLTS/CM ., from 20mV to 5mV.

ADJUST: Set the VOLTS/CM , to 20mV/CM .

Position the trace to the scale center by V POSITION
knob,

Set the VOLTS/CM , to 5aV/CM .,

Position the trace to the scale center by CH-1
STEP BAL, ADJ (VR103),

Repeat the above procedure for minimum trace shift
vhen ratdating the CH-1 VOLTS/CM . knob.

CH-2:  Apply same procedure as the CH-1,

CH-2 STEP BAL, ADJ: VR203
3) CH-2 INVERT Balance

Position the trace to scale center,

Push the INVERT button.

CHECK: 1DIV, or less of trace shift between INVERT IN and OUT.

ADJUST: INV, BAL, ADJ (VR205) for minimum trace shift between
INVERT IN and OUT,

_.._7...__.



4) DC Balance

5)

6)

7)

SET: VERT, MODE : CH-1
VARIABLE fully counterclockwise

Position the trace to scale center.
VARIABLE knob rotate to fully clockwise (CAL‘D).

CHECK: 0.5CM, or less of trace shift between VARIABLE knob
CCW and CW, '

ADJUST: Set the VARIABLE to fully counterclockwise.

Position the trace to the scale center by ¥V POSITION
knob,

Set the VARIABLE to CAL'D,

Position the trace to the scale center by CH-1 DC BAL,
ADJ (VR104)

Repeat the above procedure for minimum trace shift
vhen rotating the CH-1 VARIABLE knob.

CH-2:  Apply same precedure as the CH-1,
CH-2 DC BAL, ADJ: VR204

ADD Balance

SET: VERT. MODE ALT

Position the two traces to the scale center,

Push the ADD button.

CHECK: 1CM  or less of trace shift between ALT and ADD,

ADJUST: ADD BAL ADJ (VR305) for minimum trace shift between
ALT and ADD,.

ALT
SET: VERT, MODE ALT
Position the 2 traces about few ¢ apart,

CHECK: Sweep alternate at all settings of the TIME/CM ,

CHOP

SET: VERT, MODE CHOP
TIME/CM 148



Position the 2 traces about few cm apart.
Adjust the LEVEL knob and TIME VARIABLE for a stable display,

CHECK: Display for wave form and blanking of switching
transient between chopped segments,

i

MATCHING ADT (VR301)
<Ref: 8) >

8) MATCHING Adjustment of Delay Line

SET: CH-1 VOLTS/CM , 20mV
Square Wave Generator connect to CH-1,
freq.: 100KHZz

output: 4Cm , display.
CHECK: as follows

pd” Y gl

Correct Incorrct

ADJUST: MATCHING ADJ (VR301) for a flat-top display.

9) VOLTS/CM . (Gain of Vertical Amplifier)

SET: VOLTS/CM SnV
VARIABLE CAL'D
AC-GND-~DC bC
Amplitude Calibrator connect to CH-1,

output: 20mV

CHECK: Display for 4cm deflection, Tolerance
with in £3%,

ADJUST: CH-1 GAIN ADJ (VR105) for 4cm,
CHECK and ADJUST of all VOLTS/CM . ranges according to Table 2,

CH=2: Apply same procedure as the CH-1.
—_—f —



Table~2

ADJ

VOLTS/CM . C“ii2;3§°’ defloction [—roa N ADL | niitipyser
5mV 20mV 4cm VR105| VR208 | X1
10 50 5 — — X2 X1
20 0.1V 5 - — X4
50 0.2 | 4 — — X1
T os 1 s . - PR,
0.2 1 5 - - X4
0.5 2 4 - - X1
S _— s - - I,
2 10 5 - - X4
5 20 4 X1 X1000
10) Vertical Amplifier High Prequency Compensation
SET: CH-1 VYOLTS/CM , 20mV '
Squarev6§$23 enerator cgh;ect to CH-1,
output: 4cm, display

CHECK: Display for a flat-top wave form with 5% or less

overshoot, roll-off and ringing on the leading edge,

ADJUST: MIGH PREQ. COMP, ADJ (VC110,VKk106,VC111,VC112.VC109,

301, 302, VR302, 304)

for the best flat-top wave form with overshoot,

roll-off and ringing on the leading edge.

CHECK and ADJUST of other VOLTS/CM . ranges according to

lel' 30
HF COMP
VOLTS/CM |~ or— CH-2
5mV VR106 VR206 .
VG109 VR211 (520A only)
VC110 VC209
VC111 vC210
vC112 VC211
VC212
V€213 (5204 only)
VG301
vC302 (520 only)
VR302
VR304
VR208 (5204 only)
50mV VR101 VR201
0.5V VR102 VR202
5V VR108 VR209
V108 Vo208

Table-3




11) Step

12)

SET:

CHEC

ADJU

Attenuator Phase Compensation
CH-1 VOLTS/CM , 50mV
Amplitude Calibrator connect to CH-1,

output: 0,2Vp-p

K: Display for a flat-top wave form with 5% or less

overshoot or roll-off on the leading edge.

ST: PHASE COMP, ADJ (VC103) for the best flat-top
wave form,

CHECK and ADJUST of other VOLTS/CM , ranges according to
Table 4.
Table-4
PHASE COMP,
YOLTS/c™ . CH-1 CH_>
X10 | (50mV~0,2V) YCio3 ¥C203
X100 (0.,5v~2v) YC105 vC205
X1000 (5V) VC107 |  VvC207

Input Capacitance

SET:

AC-GND-DC nC
CH-1 VOLTS/CM , 20mV
Capacitance Meter  connect to CH-l,

CHECK: 1If input Capacitance is 35pF +3pP,

ADJUST: C-in ADJ (C101) to make the input capacitance to 35pF,

CHECK and ADJUST input capacitance of CH-1 and CH-2 in

same procedure as follows,
Table~5
VOLTS/CM . C-in ADJ
CH-1 CH-2
X1l (5mV ~20mV) vCl01 V€201
X10| (50mV~0,2V) VC102 VC202
X100 (0,5V~2v) vC104 VC204
X1000 (5V) vC106 VC206




13) Prequency Hesponse

SET: Cil-1 VOLTS/cM ,

Sine Wave Generator

20mV
connect to CH-1,

freq.: 1KHz
output: §&cm , display

Set the sine wave generator to3O0MHz., (35MHz for 5204)

CHECK: Display is 5.6¢wm
Apply the same procedure for CH-2.

4 TIME BASE

or more,

1) C5S~2CuS TIME/CM ., (Horizontal Amplifier X1 Gain)
SET: TIME/CM . 0.1mS/CM .,
VARIABLE CAL'D

. connect to CH-1,
time; 0,1lmS

Time Mark Generator

CHECK: Display for 1 mark/1CM . +33%

ADJUST: TIME/CM , ADJ (VR710) to make exactly 1 mark/1CM .
CHECK: 0.5S ~20uS
© 10pS~0.5u8

SET:  TIME/CM . 10us/cM .
Time Mark Generator - lous

CHECK: Display for 1 mark/1CM , +3%,

ADJUST:  10uS~0,5pS ADJ (VC502) to make exactly 1 mark/1CM ,
¢ 0.8
SET: TIME/CM . 0.2uS/cM .
Time Mark Generator 0,218

CHECK: Display for 1 mark/1CM ., 3%,

ADJUST:  0.2pS ADJ (VC501) to make exactly 1 mark/1CM ,

2) MAG, X10 (Horizontal Amplifier X10 Gain)

SET: TIME/CM | 0.1mS/CM ,
Time Mark Generator 10u8
MAG, ' X10 (push in)

CHECK: Display for 1 mark/CM . +5%.

ADJUST: MAG. X10 GAIN ADJ (VR708) to make exactly 1 mark/1CM .,

> S



3) MAG. X10 Centering

SET: TIME/CM 0.1m8/(M ,
Time Mark Generator 0,5mS
MAG, ' X1 (push out)

Position the first time marker to the scale center,

Push the MAG'XIO button in,

CHECK: The middle time marker is positioned the scale
center.22cm,

ADJUST: MAG. CENTER ADJ (VR709) to position the middle time
marker to the scale center,

4) Sweep Length

SET: TIME/CM . 0.1mS/CM .
VARIABLE CAL'D
Time Mark Generator connect to CH-1l,
time: O0.lmS

Set the 3rd time marker to the left end of the scale,
ADJUST: LENGTH ADJ (VR502) foi extend to the right end of

the scale,
i ' , ' l l I 1~ 13th marker
Y :
[ )
3ntﬂnﬂhrj§ )
; SWEEP LENGTH = [2¢cm.
5) Sveep Centering
SET: TIME/CM . 0.1mS
TR1G, MODE AUTO
B POSITION knob center

CHECK: Swveep starting point is positioned at the left end
of the scale,

ADJUST: SWEEP CENTER (VR707) to position the swveep starting
point at the left end of the scale.

6) Horizontal Amplifier High Frequency Compensation

" Set: TIME/CM 0.2uS/CM
MAG x10 (Push in)
Connect Time Mark Generator to CH-1 INPUT and set the time
to 0.1uS.

Adjust VC701 to obtain a best sweep linearity,

— Y



5 TRIGGER

1) SWEEP STAB,
SET: TIME/CM . 0.2ps/cm .
TR1G, MODE NORM,
Sine ¥ave Generator connect to CH-1.

freq.: 20 MHz
output: 1CM , display

CHECK: Stable display can be obtained by rotating the
LEVEL knob at near 0}

[

ADJUST: LEVEL: Neat O.
Adjust: SWEEP STAB, ADJ (VR501) as follows,

A SWEEP STAB. (YRS501)

A7 SN LT LA o DC 5sﬁtfﬂ}¢&iﬂt//\,.‘\§t,~\
| M;ﬁ»s' / Elfﬁzyﬁm c AC-LpE-DE L GND
AC-GMD-DC 2 GNY Tren s -~ - ’
CHECK: Stable displayYcan be obtained by rotating the
LEVEL knob,
2)  PRESET [ 2emHz)
SET: AC-GND-DC GND
SLOPE +
LEVEL PRESET

Connect the DC Volt Meter to the P710 (Tbeor PRESET) and
read the voltage (approx. +7V).

Then check the voltage when SLOPE button is pushed in (-),

CHECK: Both Voltage is same or no,

ADJUST: PRESET ADJ (VR703) to obtain same voltage at + and -,

3) LEVEL center

SET: AC~GND-DC AC
LEVEL center "O"

Amplitude Calibrator connect to CH-1.
outputs 1CM , display

CHECK: Stable display can be obtained by rotating
the LEVEL knob at center "0",

ADJUST: LEVEL CENTER ADJ {(VR702) to obtain stable display.

Uy S,



4)

5)

6)

Shaping Circuit Bias Adjust
SET: LEVEL © PRESET
Amplitude Calibrator connect to CH-1,

output: 1CM , display
CHECK: Stable display can be obtained.

ADJUST: SHAPING CIRCUIT BIAS ADJ (VR704) to obtain stable

display.
HF REJ,
SET: COUPLING HF REJ,
TIME/CM , 1mS/CM .
Sine Wave Generator connect to Ch-1,

freq.: 1KHz
output: 1CM ., display

Adjust LEVEL knob for a stable display.

SET: TIME/CM , 1uS
Sine Wave Generator freq.: 1MHz

CHECK: No stable display with the LEVEL knob.

TV
V-V
SET: COUPLING v

TIME/CM ., 0.1mS/cM ,
Sine Wave Generator connect to CH-1,

freq.: 1KHz
Adjust LEVEL knob for a stable display.

SET: Sine ¥ave Generator tOIIOOHzA
MAG, X10 (push-in)

CHECK: No stable display (Do not touch TIME/CM . knob).
TV-H

SET: COUPLING TV
TIME/CM . SOuS/CM .
Sine Wave Generator connect to CH-1,

freq.: 1KHz

— ¢ —



7)

8)

Adjust LEVEL knob for a stable display.

SET: Sine Wave Generator
CHECK: No stable display (Do
EXT, Trig.
SET: VOLTS/CM .

TIME/CM .

Sine Wave Generator

Push in Trig., SOURCE for EXT.

CHECK: Adjust the LLEVEL knob

SINGLE Sweep

SET: VOLTS/cM .

AC-GND-DC

TIME/CM .
Sine Yave Generator

to 1CHz

not touch  TIME/CM , knob.)

0.1v/cM , (CH-1)
0.2uS/CM

connect to CH-l and TRIG, IN
freq.: 30Miz
output: 5CM ., display

Trig.

to stable display.

0.1V/cM . (CH-1)
p¢ (CH-1)

10mS/CM

connect to CH-1
freq.: 100Hz

output: 6CM , display

Adjust LEVEL knob for & stable display.

SET: AC-GND-DC

SINGLE

RESET
CHECK: READY lamp is 1lit,
AC-GND-DC: DC
CHECK:
Press SINGLE Sweep button,

CHECK:
is pressed,

GND

push-in

press

Single Sweep appears and READY lamp goes out,

Single Sweep appears each time the RESET button

O— /6 p——



6

X-Y Operation

1) X Gain
SET: VOLTS/CM . 20mV/CM . (X)
AC~-GND-DC DC (X)
TIMECM X-Y
Amplitude Calibrator connect to CH-1
output: 100mV
CHECK: Display for 5cetimeter of deflection (Tolerance
within +3%)
ADJUST: X GAIN ADJ (VR308) for 5CM,
2) X Position Centering
SET: AC-GND-DC GND
X Position center
CHECK: Spot is positioned in center of the horizontal
scale line,
ADJUST: X CENTER ADJ (VR307) for center of horizontal
scale line,
7/ CALIBRATOR

SET: Test Oscilloscope Volts/CM .z 0,1V/CM .,
Time/CM ,t 0,2mS/C™m
connect to CAL, tip

CHECK: Amplitude is 0,5Vp-p +3%.

ADJUST: CAL, ADJ (VR407) for exactly 5CM .,

___/7.___
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¥

'VERTICAL! VEHT MODE: ALT o |CHECK: Switching
i CHECK: Two traces ~« circuit
aredisplayed - Qaz2 . 323,330
H Dioa ~ 107 204 ~ 207
yes CHECK: V final amp
Q301 ™ 317 .
Turn the CH-1 1 knob no | CHECK: CH-1 pre-amp
CHECK: Trace moves Q10 5 111
yes
Turn the CH-2 1 knob CHECK: CH-2
CHECK: Trace moves pre—-amp
Q212 4 213
yes
VOLTS/CM .t 0,1V/CM , Either CH is CHECK: pre-anmp
connect CAL,{0,5V) to no | Lebnormel of abnormal CH
CH-1 and CH-2 i
CHECK: 5cm . display Both CHs are CHECK: pre-anp
is obtained on both CH| abnormal of final amp
yes
[HORIZONTAL Turn the « knob no |H, emp
CHECK: Trace moves Q721 ~ 732
yes |
CHECK: Sweep length no | Test oscilloscope no CHECK: sweed
is approx,., 12cm . connect to Qs24-€ generator
- {Ref : 3 TF-501) Os18 ~ s26
' D517 ~ 528
yes ! yes
g
CHECK: H, amp
Qr21 ~ 732
D722 ~ 732
[TRIGGER] TIME/CM : 1mS CHECK: Trigger
TRIG, MODE: AUTO | no circuit
CHECK: Stable displey [~ - CH-) Q319 , 320 ,702
can be obtained D703 , 704
(both CH) CH~2 Qa8 ,321 ,701
D701 , 702
yes Q704 ~707 708
710 ~714
CHECK s svoep
generator
Qs16 ~s26
Ds17 ~- 528

©




MAG, X10

©

i

£

Shows approx.
10cycle display

yes

1

CHECK: H. amp

Q721 ~732
CHECK: Sweep
timing circuit

Rs73 ~s580

Csa2 ~748

VCs01 , 502

MAG, X10: push~in
CHECK: Shows
approx. lcycle
display

no

CHECK: H, amp

yes

END

—_— 0 —
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CRT _ CONTROL

520/520A

FRONT PANEL
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EiIS{ O )VRan2
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