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TEST EQUIPMENT REQUIRED

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 ~ 25MHz
constant amplitude

Fast Rise Square Wave Generator 1KHz ~~ 100KHz

Tr < 3nS
Capacitance Metef ' 35pF
Time Mark Generator O.SS*\‘O.ZpS‘
Oscilloécope 10mV.

20MHz



INTERACTION by ADJUSTMENTS
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Trace Alignmeﬁf'
VR413
Focus o
VR412 .
Step ATT, Balance
VR103, VR203
CH-2 INV, Balance
VR208 . s
Deley Line
Maching VR301 1 B
A TIME/DIV,
VR711
B TIME/DIV,
VR707
B Sweep Length |
VR508 !




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 +3% less than 1mV
-15V TP-402 | VR402 +3% less than 1mV
+38V TP-403 VR403 +3% less than lmV
+130V - - - . approx, 1,3Vp-p
-1080V TP-404 VR408 +5% =
1) Unblanking
SET: HORIZ, DISPLAY A
A TIME/DIV. 0.1mS/DIV.
TRIG, MODE AUTO
HOLDOFF fully counterclockwise
VERT.MODE CH-I

Connect the DC oscilloscope to the TP-405,
ADJUST: UNBLANKING ADJ (VR409) to make the display as follows.

2) A HOLDOFF

SET: Same as above

A
' CHECK:

HOLDOFF

turn to clockwise.

Duty ratio is changed as follows,




A
HOLDOFF

3) Intensity
Set INTEN knob per the figure,

Adjust INTEN ADJ (VR405) so that trace barely comes out,

INTEN.

O

4) TRACE ROTATION

*ROTATION (front panel)

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

+RECTANGULAR _
SET: HORIZ, DISPLAY X-Y
Sine Wave Generator connect to CH-2.
freq.: 1KHz
output: 8div. display

RECTANGULAR ADJ (VR415) to make the trace parallel with the
center vertical scale line,

o T
I\ : W
! ) \
1l ] I\
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ROTATION RECTANGULAR



5) Trace Alignment (pattern distortion)

SET: CH-1  VOLT/DIV. ' 0.1V/DIV.
A TIME/DIV. 0,1mS/DIV.
Time Mark Generator connect to CH-1

Time: 0.1mS.

11 Time markers should f£ill 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,

6) FOCUS
SET: FOCUS , fully counterclockwise
ASTIG fully counterclockwise
HORIZ, DISPLAY V X-Y -
Sine wave generator connect to CH-2 (Y)

freq.,: 1KHz
output: 8div. display

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

i)

Adjust the FOCUS (front panel) and ASTIG control for best
focused display. :

Cbrrec£ Incorrect

"3 YRRET CKE:
1) Gate Current Leak
SET: VERT, MODE CH-1
AC-GND-DC GND (both CH)
VOLTS/DIV 5mV (both CH)
CH-1 IN connect to GND

Position the trace to scale center,

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

-7 -



2)

3)

4)

CHECK: Trace shift is 0,1 div, or less when CH-1 AC-GND-DC
SW is switched between GND and DC,

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

Step Attenuator Balance.

SET: VERT. MODE CH-1
* VOLTS/DIV, 20mV
AC-GND-DC GND
HORIZ, DISPLAY A

Position the trace to scale center,

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

ADJUST: Set the VOLTS/DIV, to 20mV/DIV,

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

Set the VOLTS/DIV, to 5mV/DIV,

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

Repeat the above procedure for minimum trace shift
when ratating the CH-1 VOLTS/DIV. knob.

CH-2: Apply same procedure as the CH-1,
CH-2 STEP BAL, ADJ: VR203

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 (VR208) for minimum trace shift between
INVERT IN and OUT,

DC Balance

SET: VERT, MODE cli-1
VARIABLE fully counterclockwise

Position the trace to scale center.

VARIABLE knob rotate to fully clockwise (CAL'D).



5)

6)

7)

CHECK: O0,5DIV, or less of trace shift between VARIABLE knob
CCW and CW.

ADJUST: Set the VARIABLE to fully cbunterclockwise.

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
when 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: 1DIV, or less of trace shift between ALT and ADD,

ADJUST: ADD BAL. ADJ (VR307) for minimum trace shift between
ALT and ADD, :

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

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

CHOP

SET: VERT., MODE CHOP
A TIME/DIV, 1pS

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

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



ADJUST: as follows

— — — S—  — | —
—_— — — —_— — —_
Correct ' Incorrect
CHOP ADT (VR303) HATCHING ADT (VR301)
<Ref: 8) >
8) MATCHING Adjustment of Delay Line
SET: CH-1 VOLTS/DIV, 20mV
Square Wave Generator connect to CH-1,
freq.: 100KHz

output: 4div, display.

CHECK: as follows

—

|

Correct Incorrct

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

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

SET: VOLTS/DIV SmV
VARIABLE CAL'D
AC-GND-DC DC
Amplitude Calibrator connect to CH-1,

output: 20mV

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

ADJUST: CH-1 GAIN ADJ (VR106) for 4 divisions.
CHECK and ADJUST of all VOLTS/DIV. ranges according to Table 2,

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

~10-



Table-~2

voLTs/pIV, | CALIBTAROT | gerlection i IN AT | multiplier
SmV 20mV 4aiv VR106 | VR206 | X1
10 50 5 "vrRio1]| VR201 | X2 X1
20 0.1V 5 VR102 | VR202 | X4
50 - 0.2 4 - - X1
0,1V 0.5 5 - - | x2 x0 |
0.2 1 5 - - X4
= e ; e s e ]
1 5 s - - X2 X100
2 10 5 | o= 1 - |xa
5 20 4 Z - X1  X1000

10) Vertical Amplifier High Frequency Compensation

SET: CH-1 VOLTS/DIV, : 20mV
Square Wave Generator connect to CH-1,
output: 4div, display

CHECK : Display for a flat-top wave form with 5% or less
overshoot, roll-off and ringing on the leading edge,

ADJUST: HIGH FREQ. COMP, ADJ (VCllo, 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/DIV, ranges according to

Table 3.
Table-3
VOLTS/DIV, CHJTF COM%h_z
X4 (20mV) VC110 V€210
VC301
VC302
VR302
VR304
X2 (10mV) VC109 VC209
X1 ( 5mV) VC108 VC208
X100 (0.5V~2V)|VCl1ll vC211

11 -



11) Step Attenuator Phase Compensation

SET: CH-1 VOLTS/DIV, 50mV

Amplitude Calibrator connect to CH-1,
output: 0,2Vp-p_

CHECK: Display for a flat-top wave form with 5% or less
overshoot or roll-off on the leading edge.

ADJUST: PHASE COMP, ADJ (VC103) for the best flat-top
wvave form,

CHECK and ADJUST of other VOLTS/DIV, ranges according to

Table 4.
Table—4
PHASE COMP,
VOLTS/DIV, G CH=S
| X10 (50mv 0. 2v) 7 VC103 VC203
x1oo (0. 5VA42V) VC105 VC205 |
X1000 (5V) VC107 vec207
12) Input Capacitance
SET: AC-GND-DC . DC
CH-1 VOLTS/DIV, 20mV
Capacitance Meter connect to CH-1,

CHECK: If input Capacitance is 35pF +3pF.
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/DIV. C-in ADJ
CH-1 CH-2
X1 (5mV~20mV) C101 €201
X10 (50mV~0,2v) | cl02 | €202
[ x100 (0.5v~2v) | cloa C204]
[ Xx1000 (5V) cl06 = C206

-12-



13) Frequency Response
SET: CH-1 VOLTS/DIV. 20mV

Sine Wave Generator connect to CH-1.
freq.: 1KHz
output: 5div, display
Set the sine wave generator to 25MHz,(30MHz for 515B)

CHECK: Display is 3.5div. or more.

4 TTHE BASE
1) A TIME/DIV, (Horizontal Amplifier X1 Gain)
SET: HORIZ, DISPLAY A sweep
A TIME/DIV, 0.1mS/DIV,
VARIABLE _ CAL'D
Time Mark Generator connect to CH-1,

time; 0,1lmS
CHECK: Display for 1 mark/ldiv. +3%

ADJUST: A TIME/DIV, ADJ (VR711l) to make exactly 1 mark/ldiv.
CHECK: 0.5S ~20pS
- A 10uS~0.5pS

SET: A TIME/DIV, 10ps /DIV,
Time Mark Generator 10pS

CHECK: Display for 1 mark/ldiv, +3%,
ADJUST: A 10pS~0.5uS ADJ (VC702) to make exactly 1 mark/ldiv.

«A 0,2u8
SET: A TIME/DIV, 0.2uS/DIV,
Time Mark Generator 0.2u8

CHECK: Display for 1 mark/ldiv. *3%.

ADJUST: A 0,2uS ADJ (VC701) to make exactly 1 mark/ldiv,

2) MAG, X10 (Horizontal Amplifier X10 Gain)

SET: A TIME/DIV, 0.1m$/DIV,
Time Mark Generator 10us
MAG, X10 (push in)

- 13-
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CHECK: Display for 1 mark/div. £5%.

ADJUST: MAG. X10 GAIN ADJ (VR709) to make exactly 1 mark/ldiv,

3) MAG, X10 Centering

SET: A TIME/DIV, 0.1mS/DIV,
Time Mark Generator 0.5mS
MAG. X1 (push out)

Position the middle time marker to the scale center,
Push the MAG X10 button in,.

CHECK: The middle time marker is positioned the scale
center #2div,

ADJUST: MAG., CENTER ADJ (VR710) to position the middle time
marker to the scale center,

4) A Sweep Length

SET: HORIZ, DISPLAY A sweep
A TIME/DIV, 0.,1mS/DIV,
VARIABLE CAL'D
Time Mark Generator connect to CH-1,

time: O0,1lmS
Set the 3rd time marker to the left end of the scale,

ADJUST: A LENGTH ADJ (VR502) for extend to the right end of
the scale,

L%{

3rd marker

‘ ’ l I l ’ ’ 1~ /3th marker

[ SWEEP LENGTH = /2DIV

5) A Sweep Centering

SET: A TIME/DIV, 0,1lmS
TRIG, MODE AUTO
H POSITION center

14 -



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

ADJUST: SWEEP CENTER (VR708) to position the sweep starting
point at the left end of the scale.

6) B TIME/DIV,

SET: A TIME/DIV. 0.2mS/DIV,
B TIME/DIV, 0.1mS/DIV,
HORIZ, DISPLAY B DLY'D 7
DELAY TIME fully counterclockwise
B TRIG, push in
Time Mark Generator connect to CH-1

time: O0,1mS
CHECK: Display for 1 mark/ldiv. +3%.
ADJUST: B TIME/DIV, ADJ (VR707) to make exactly 1 mark/ldiv.

-B 10pS 0.5uS

SET: A TIME/DIV, 20uS/DIV,
B. TIME/DIV, 10uS/DIVv,
Time Mark Generator 10uS

CHECK: Display for 1 mark/ldiv. +3%,
ADJUST: B 10pS 0.5pS ADJ (VC704) to make exactly 1 mark/ldiv.

*B 0,2u8
SET: A TIME/DIV, 0.5uS
B TIME/DIV, 0.2us

CHECK: Display for 1 mark/ldiv. £3%.
ADJUST: B 0,2pS ADJ (VC703) to make exactly 1 mark/ldiv.

7) B Sweep Length

SET: A TIME/DIV, - 0,2mS/DIV,
B TIME/DIV, 0.1mS/DIV,
HORIZ, DISPLAY B DLY'D
DELAY TIME fully counterclockwise
B TRIG, push in
Time Mark Generator connect to CH-1,

time: 0O,1mS

-15 -



Set the 3rd time mark to the left end of scale line,
CHECK: Trace extend to the right end of the scale.

ADJUST: B LENGTH ADJ (VR508) to extend to the right end
of the scale,

e S —

Lo

————

1
p—————
\\‘}‘

Srd markaer”

SWEEP LENGTH =/2DIV

8) DELAY TIME Start and Stop

SET: A TIME/DIV, 1mS/DIV,
B TIME/DIV, 0.1mS/DIV,
HORIZ. DISPLAY A INTEN, BY B
DELAY TIME fully counterclockwise

Set the 2nd time marker to the left end of the scale line
by H POSITION knob,

Starting Point

CHECK: The starting point of B trace (portion of intensity
modulation) is located at léeft end of the scale
line within +£0,.5div,

ADJUST: DELAY TIME START ADJ (VR503) to make the B start
point is located at left end of the scale line,

*Stop Point
SET: DELAY TIME fully clockwise

CHECK: The B starting point is located at right end of
the scale line with in £0,5div.

ADJUST: DELAY TIME STOP ADJ (VR504) to make the B start
point is located at left end of the scale line,

* NOTE: Rotate the INTEN knob clockwise until display
appears on the scale as follows,

~16 -



DELAY TIME

/
!

e

A}

/\\\v

CHECK

ADJUST: LEVEL:

Start \\\ Stop
/
| £
1 |
L
! |
G fd | d
TRIGGER;
A SWEEP STAB,
SET: A TIME/DIV, 0.2uS/DIV,
HORIZ, DISPLAY A Sweep
TRIG, MODE NORM,
Sine Wave Generator connect to CH-1,
freq,.: 25MHz
output: 1ldiv, display

Stable display can be obtained by rotating the
LEVEL knob at near "0

fully clockwise.

Adjust A SWEEP STAB., ADJ (VR501) as follows.,

é&ﬁh}gﬂi—l‘

Trace PV 4
disappear

CHECK :
LEVEL knob,.

B SWEEP STAB.

SET: VERT. MODE
AC-GND-DC (CH-1)
A TIME/DIV,
B TIME/DIV,
HORIZ, DISPLAY
DELAY TIME
B TRIG,

~17 -

A SWEEP STAB, (VR50!)

\,/;/ Free vun

Stable display can be obtained by rotating the

CH-1

GND

1mS/DIV,
0.1mS/DIV,

A INTEN, BY B
center

push out



CHECK: B trace is appeared in center area of A trace and
then trun DELAY TIME knob clockwise or counter-
clockwise to make the B trace moves continuously.

ADJUST: B SWEEP STAB, ADJ (VR507) to obtein the above
conditions by following manner,

X POSI. fwob : CTK.

-8 Trace
disapcars

_/(

B SWEEP STAB. (VR507)

3) PRESET
SET: AC=-GND-DC GND
HORIZ, DISPLAY A sweep
SLOPE +
LEVEL PRESET

Connect the DC Volt Meter to the J706 (TP for 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 -,

4) LEVEL center

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

Amplitude Calibrator connect to CH-1.
output: 0,5div. display

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

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

_18 -



5)

6)

7)

Shaping Circuit Bias Adjust

SET: LEVEL PRESET

Amplitude Calibrator connect to CH-1,
output: 0,5div. display
CHECK: Stable display can be obtained.

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

display.
HF-REJ,
SET: COUPLING HF REJ,
HORIZ, DISPLAY A
A TIME/DIV, ' 1mS/DIV,
Sine Wave Generator " connect to Ch-1,
: freq.:  1KHz
output: 1div, display
Adjust LEVEL knob for a stable display.
SET: A TIME/DIV, ' 1pS
Sine Wave Generator freq.: 1MH2z
CHECK: No stable display with the LEVEL knob.
TV
« TV-V
SET: COUPLING v
A TIME/DIV, 0.1mS/DIV,
Sine Wave Generator connect to CH-1,
freq.: 1KHz
Adjust LEVEL knob for a stable display,
SET: Sine Wave Generator to 100Hz
MAG, X10 (push-in)
CHECK: No stable display (Do not touch A TIME/DIV, knob).
+ TV-H
SET: COUPLING TV
A TIME/DIV. 50us/DIV,
Sine Wave Generator connect to CH-1,

freq.: 1KHz

~-19 -



Vo

8)

TR

9)"

5020

1 71‘;

jSiﬁéiE'ééeép :

Adjust LEVEL knob for e, gtable display.. ;  ..;.. .

SET: Sine Wa%%1§§pgrator

CHECK::-

HECR

EAT Trlgy
BONEV Y Tain o caled

VOLTS/DIV
A TIME/DIV,

Sine Wave Generator

SET.

Push in Tr1g. bOURCE for EXT. Trig.

Vi emd

CHEC?; Adgust thg

SET: VOLTS/DIV." "~ "7
AC-GND-DC
HORIZ, DISPLAY
ATEDIV s e st

Sine Wave Generator

to 10Hz e

‘No>istable:display (Do’ not touch’ ATIME/DIV, knob.)

- T NS ey Lt
SHELE L age. .
r, ;\.-:'-\ A '“rrt( .’*‘ Py i

s J3l [SENE ¥ A E AR

o 1V/DI¥,= (CH-I)

0.2p8/DIV,

connect to CH~-17and@: TRIG, IN

freq.: 25MHz
outputi’ 5diviTdisplay

VoooT

CIvDIVT (CR-1F
DC (EHaLYHIT & o

T AnSwgePr..- @it
o 10mS/DIV,

connect to CH-1
freq.: 100Hz L
output: 6 div, display:

Adjust LEVEL knob for a stable display. Vet

AC=GND-DC E
SINGLE >« il

SET:

RESET JS&JEE? Teris

CHECK: READY lamp 1s 11t

AC-GND-DC: DC

CHECK: is;qgkgﬂSygﬁp appears

Press SINGLE Sweep button. ..

CHECK: Single Sweep appears

is pressed,

~20-
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push=in .o

:‘p‘re“vss SV e Tl

BT T3S Dy e

and READY lamp .goes out.

PP R

each time the RESET.button



6 X-Y Operation

1)

2)

X Gain

SET: VOLTS/DIV, 20mV/DIV, (X)
AC-GND-DC DC (X)
BORIZ, DISPLAY X-Y push-in
Amplitude Calibrator connect to CH-1

output: 100mV

CHECK: Display for 5 divisions of deflection (Tolerance
within +3%)

ADJUST: X GAIN ADJ (VR305) for 5div,

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 (VR306) for center of horizontal
scale line,

7 CALIBRATOR

SET: Test Oscilloscope Volts/éiv,: 0,1V/div,
Time/div,: 0,2mS/div,
connect to CAL, tip

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

ADJUST: CAL, ADJ (VR410) for exactly 5div.
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[POWER_SUPPLY]|

NO TRACE

g

_TROUBLE _SHOQTING CHART

CHECK: Any essociated circuit
CHECK: Low voltage no CHECK: AC line no Line voltage = Broken parts
ower supply voltage make adjustment .
Ref.: vpage & ) - x Loose connector
yes
= Open wire
yes ADJUST: The power no CHECK: Power supply * Unsolderd
supply voltage Q401 ~ 419
(Ref.: page & ) D401~411
| yes
CHECK: Trace is shown no V { knob: center no | Test oscilloscope 2o CHECK: A sweep
when INTEN knob is He knob: center connect to P-516 generator
turn to CW CHECK: Trace is CHECK: Waveform 0514~527
comes out. (Ref.:<gp>) D516~525
‘|yes
CHECK: VUnblanking CHECK: Unblanking
ulse at TP-405 no | circuit
Ref.: page 5 ) 0427 ~430
520~524, 545
|yes
CHECK: Approx. no | CHECK: H amp
same voltage Q718~728, 732
as X+ and X- D722
_ yes
CHECK: Approx. o CHECK: Approx. no CHECK: ¥ pre-amp
same voltage as n same voltage as ‘€101 ~109,’ 301~302
Y+ and Y- 0305-B and Q306-B 727, 728
yes
yes s
CHECK: V final-amp
Q305 310
CHECK: High Voltage | no | CHECK: CRT circuit
at Q420 ~426
TP-404 (~1080V) D412 ~415.418~421
yes
CHECK: CRT

-22 -






HORIZONTAL

®

VERT MODE: ALT no CHECK: Switching
CHECK: Two traces circuit
is displayed 0319, 320, 325
D103 ~106, 203 ~206
. yes CHECK: V final amp
0301~ 310, 327, 328
Turn the CH~1 § knob no | CHECK: CH-1 pre-amp
CHECK: Trace moves 0108, 109
. yes
Turn the CH-2 § knob CHECK: CH-2
CHECK: Trace moves pre~amp
208,209
© Yes
voL1TS/DIV,: 0,1V/DI1V, Fither CH is CHECK: pre-amp

connect CAL,(0.5V) to
CH-1 end CH-2

abnormal

of abnormal CH

£[

©
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CHECK: 5div, display Both CHs are CHECK: pre-amp
is obtained on both CHJ abnormal . of final amp
- yes
Turn the ++ knob no |H, amp
CHECK: Trace moves 0718 ~728, 732
yes
CHECK: Sweep length no | Test oscilloscope 1o CHECK: A sweebd
is approx, l2div, connect to P-516 generator
(Ref : <ar>) 0514 ~527
D516 ~525
yes yes
CHECK: H, amp
0718 ~728, 732
D722
A TIME/DIV,: 1mS CHECK: Trigger
TRIG, MODE: AUTO no | ¢ircuit
CHECK: .Stable display Ch-1 9311, 330, 730
can be obtained D734, 735
(both CH) CH-2 @312, 331, 729
D732, 733
yes Q701 ~704, 706
708 ~711
CHECK: A sweep
generator
Q514 ~ 527
D517~-523




TIME BAS

MAG, X10

[

[3_DLY'D]

9

Shows approx,
10cycle display

no

CHECK: H, amp

yes

Q718~728, 732
CHECK: A Sweep

1 timing circuit

R804 ~ 811
C737~746
VC701, 702

MAG,, X10: push-in 0O | CHECK: M, amp
CHECK: Shows 0721 .
approx, lcycle j
display
yes
H, DISPLAY: A INTEN, no [ CHECK: P-512 no | CHECK: B sweep
. by B (Ref ., : <d>) generator ’
A TIME/DIV.: 1m$ : 0536 ~546
B TIME/DIV,: 0,1mS .yes D538~-546
CHECK: A trace : .
is intensified .CHECK: Unblanking
by B trace - circuit - :
— Q427 ~430
D427, 428
yes .
CHECK: B trace is CHECK: Delay
continuously moves no | circuit
by turning DELAY 0528534
TIME knob © D526, 527
yes
B TRIG'D: push-in CHECK: B trigger
CHECK: B trace no | circuit
is skippingly moves Q505 .
by turning DELAY D536, 537
TIME knob -
yes
DISPLAY: DLY'D - CHECK: B sweep
CHECK: B trace is no | circuit
expanded on the Q505, 535~547
vhole scale D536 ~546
CHECK: H. amp
yes D714, 715
CHECK: Shows CHECK: B sweep
approx. lcycle no | timing circuit
display R817 ~ 821
C747~750
VC703,” 704
_END )
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-/080v
vR408

~/080V
TP404-

LOCATION OF ADIUSTOR

738v . ~Jfy ' fi5v
VR403 VR4o02
+3 8V 2

TRACE ]
(ol ALIGN.

VR4.13

(E1S)
VR412.

8 0.5~ /0us
VC 7704

& 0.2us
vcqo3

7?403
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INTEN
VR4S

DN BIANKING
TP-405

UNBLANKING
vP

RECTANGULAR

VR4/

L.
VR4/0




SR eRLG I, TR CENTER
4 VR 306 3Kn

400 BAZ, ) ﬁw“ﬂ@-&uw / X GAJN

YR 307 /Kﬂ it ”‘t“w%‘& VR30S spkn

N
N

— { —_——
X4 HF CoOMP ‘ M LY acm» X4 HF comP,
V(210 : iy (#
) N )
X1 GAIN . o
: . - . X1 GAIN
VR206 . W ,“.. m‘_,‘# VR10&
. «m;;s; PN 6214 -3.
DC BAL. DC BAL.
VR204 B2 g "E Ei E VR 104
INV. BAL. : PO Fitreg STEP BAL
| _VR208 | L m ! VR 103 .
iy 7,) g
STEF BAL. 83 E X9 GAIN | cH-|
B CR 203 .r"'" 3 VRs02
T bhed 8 ’
X4 GAIN g : ' o X2 GAIN
yR202 ';_g _ v : VR 10}
X2 GAJ. DA X2 HF CoMp.
VR 20! NN veip?
X2 HF 60'{1"- i XI_HF CoMp,
Vcao : ’ ' VC 108
_\‘\ ~ - z ——J
X! HF CoMP. R
VC)O8 B ] - 3 w s N
E___w O N
- - e e
i |
: e £y
v P ¢
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VCIil

ATT PHASE CoMP
X100 HF COMP| | xr0 X1000 | x 100
Ve 103 vclo7| VCios

\

&

x

X100 HF CoMP

V€ 24

Xto Xioo
vVC203| vclo$

X1000
vcao7y

ATT PHASE COMP,
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INPUT
CAPACITANCE

X 1000
VC 106

X1 -
vC rol

X110
vclo2

X 100
vcroq

X 1000
V€206

X1
vc2o|

Xio
V(202

X100
vC204

/NPUT
CAPACITANCE

CH-2
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DELAY L/NE
MATCHING " e
VRJ3ol éi
X3q HF CONP
I&L)]
¥ 4 HE COMP
VR 302 /
P - A TIMEZDIV
0 - i
: 2wl
Vk:}oay
' ' %70 GA7
VCJa
7 (MAG Yo CTR
" P’ VYR 210
’ .| A SWEEP CTR
YR208
SO
—il 8 TIME/DIV
j VR 7207
ITPx. PRESET
- 204
SHAPING C1R-
—1CwIT B/AS
: 7
“{R 0.2u8
Ve 701
A O.$~/0us
‘L V€702 |
rr.. JZEVEL €TR |
v\ﬁ VR 702
L — (PRESET
4 vR703




OELAY TIME START

YR503

DELAY TIME STOP
WRso4

8 {8 SWEEP ZeagTH
733 - insws 7 VR S0

i & [FSWEEF STas
" Z&
$.: y N ___[4 SwWEEP LENDTH
: - 4 r;:!{ 0
J \g

e oo - [4 SWEEP SIAB.

) -
ey . 72241

T Ix & 27
‘@
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PIN CONNECTIONS, TRANSISTORS and CRT

" Name - Type ¢ " Connection
2SA-495 PNP ;
25C-3T3 NPN
. 25C-752 :
— -
2SA-497 PNP ;
2SA-T11 N
25C-507 :
2SC-1012A NEN |
2SC-1216 ' '
2N-3866 NEN
25A-628 . PNP
| N
254-678 i r33 |
; : B £
| 25C-288A NPN
A C
5 |
| S R ]
| 25C-1279 'NEN i
! 25C-1215 ,
SC—- . ! . F— E
25C-1569 NPN | (:) —:
25C-1625 . ; S
i E
- |
25D-315 NPN
2SK-30A : PET | :



Name Type Connection
25K-33 FET 0o @
DsSG
ITS-30809 Pair FET S
B C
Q]_A L 1 _C__.7J
MPQ—918 NPN — B— [l SRy
TR, quad array “ 7
CBE EBC
NC|1{ ® 8|vce
ANODZ[2 : 7
5082-4351 NPN E}’/ B
CATHODE[3 6lc
NC|4 5|E
Photocoupler
E2663B31 CRT
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