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S5-5711

1-1 GENERAL

Specifications

The S§8-5711 is an oscilloscope with a frequency band-
width of DC to 100 MHz that can display 8 traces on 4

channels.

The 55-B711 is useful in a wide range of applications for

not ordy preduction lines and maintenance and service

purposes but also for the research and development of a
variety of electronic devices. The features of the $8-5711

are as follows:

« Iy addition to display of 8traces on 4 channels, the 58-5711
has an ADD function for measuring the sum of two signals

and CH 2 POLAR for measurement of the differnce between

two signals.

«Both CH 1 and CH 2 have a high deflection factor of 1

mV/div {in the x5 MAG function), which permits accurate

measurement of voitages.

= The horizontal deflection system has sweep rates up to
2 nsec/div (in the x10 MAG function)so that even high-
speed phenomena can be measured with accuracy |

*The S5S-5711 has delayed sweep,

single sweep, ALT

sweep, and X-Y operation functions, and & TV synchro-

nizing signal separator circuit so that television and other

composite video signal waveforms can be observed.

1-2 ELECTRICAL SPECIFICATIONS

1-2-1
Shape
Display Area

Phosphor
Accelerating Voltage

Cathode-Ray Tube (CRT)

Rectangular, 6 inches

8divx 10div {1 div=10mm),
with internal iHuminated grati-
cule of parallax-free type

B31 (Standard}
Approximately 20 kV

Section 1

1-2-2  Vertical Deflestion System

Modes

Channels 1 and 2
Deflection Factor

Frequency Response

Rise Time

CH 1, CH 2, ALT, CHOP,
ADD, QUAD {Quadruple)
CHOP switching rate: 500
kHz £ 40%

5 mV/div to 5 V/div, in 10
calibrated steps in a 1-2-5
seguence
Accuracy: 2%

{at 10°C 10 35°C)

+5%
{at —10° C to +50 C}
5 mV/div to 12.5 V/div

continously variable with the
VARIABLE controf

x5 MAG: 1 mV/div to
1 V/div, in 10 calibrated steps

Accuracy: 4%
{at 10°C t0 35°C)

8%

{at —10°C to +50°C}
PC to 100MHMz, -3 dB
{6 mV/div to 2 V/div}
BC to 50 MHz, -3 dB
{1 mV/div, 2 mV/div;
xB MAG)
DC to 100 MHz, —35 dB
{5 V/div}
Notes

-10°C 10 35" C

- Bandwidth : The highest
usable frequency is 20 MHz.
«AC coupling: The lowest
usable frequency is 4 Hz.

3.5 nsec {at 10 mV/div}or less



Section 1 Specifications

Pulse Response

Signal Delay
input Coupling
Input RC

885711

Overshoot: 3% Pulse Response As shown in table 1-1,
Sag {at 1 kHz}: 1% Table 1-1 {at 10°C 10 35°C)
H 1 . i
ztgers;j?ﬂ%:-c 353(;; Waveform Distortion 0.1 Vidiv 1 V/div
m v, io
Delay cable supplied Overshoot 7% 10%
AC DC. GNB Sag (at 1 kHz} 2% 2%
Direct Other distortion 5% 5%
1 ME+1.5%//26 pF+ 2 pF Input Coupling AC, BC
With probe tnput RC Direct:

10 MQ:2%//14pF 22 pF

Maximum Input Voliage

Drift

Cormmon Mode Rejection Ratio

Polarity Inversion

Channels 3 and 4

Deflection Factor

Frequency Response

Direct:

250 V (DC +peak AC)
With probe:
B0O0V {DC + peak AC)
{Refer to the
manuat for the probe for the

tnstruction

maximum input voitage
where the probe is used.}

0.1 divihour ar 2 mV/hour,
whichever is larger, 30 minutes

1-2-3  Triggering

A-Triggering

after power is turned on

Triggering Mode
{Standard)

Signal Sources
AL 10 mV/div

50 : 1 {1 kHz sine wave)
15 :1 (20 MHz sine wave)

CH 2 only
Coupling
0.1 V/div, 1V/div, selectable
Slope
Accuracy: 4%
{at 10°C to 35°C)
*+8%

{at —10°C to +50°C)

DC to 100 MHz -3 dB
(0.1 V/div)
DC to 100 MHz ~3.5dB
(1v/div}
Notes
-10°Cto35°C
s Bandwidih: The highest

usabie frequency is 20 MHz.
AC coupling: The lowest usable
frequency is 4 Hz.

1 MQ#1.5%//27 pF £ 3 pF
With prohe
10 M2£2%//14 pF22pF

Maximum Ir\tput Voltage

Direct:

250 V (DC +peak AC)
With probe:

600 V (DC +peak AC)

AUTO, NORM SINGLE/
RESET

CH 1, CH 2, CH 3, LINE,
NORM

{External trigger can be used
by selecting CH 3 with
SOURCE swiich)

AC, DC, HF REJ, LF REJ,
FIXTV-H, TV
Positive-going {+),
negative-going {~}
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Minimum Trigger Sensitivity

As shown in table 1-2

Table 1-2 (at —10°C 10 35° C)
Sensitivity of
Frequency
CH1,CH2 CH3,CH4

BDC to 10 MMz 0.3 div
10 MHz to0 50 MHz 1 div
50 MHz to 100 MHz 1.5 div

Notes

c FiX:

B-Triggering
Signal Sources

Coupling
Stope

1 div at 100 Hz to 10 MHz
2 div at 10 MHz to 50 MHz
Sine waves only

«TV-V, TV-H synchronizing
signal level: 1 div or more
on screen amplitude for a

composite video signal com-
posed of 7 parts video signal
and 3 parts synchronizing
signal

*Trigger signals are attenuated
in the following freguency
ranges depending on coupling
AC: 30 Hz or lower

HMF REJ: 10 kHz or higher
LF REJ: 10 kHz or lower
“AUTO sweep mode: The
fowest usable frequency is 50
Hz)

RUNS AFTER DELAY, CH
1,CH2,CH4

{External trigger can be used
by selecting CH 4 with
SOURCE switch.)

AC, DC, HF REJ, FIX (AC)
Positive-going {4},
negative-going (-}

Minimum Trigger Sensitivity

As shown in fabie 1-2

Modes

A-Sweep
Swaeep Rates

Hold-Off Time

B-Sweep
Delay

Sweep Rates

Section 1 Specifications

1-2-4 Horizontal Deflection System

A, AINTEN, ALT,
B (DLY'D), X-Y

20 nsec/div to 0.5 sec/div
in 23 calibrated steps in a
1-2-5 sequence
20 nsec/div to 1.25 sec/div ,
countinuousty variable with
the VARIABLE control
Accuracy | {Over center 8
divisions):
+2% (at 10° C to 35° C)
+ 4% (at ~10° C to +50° C)
Accuracy 11 {Qver 2 of the
center 8 divi-
sions):
* 5% (at —10° € to +50° C)
Variable with the HOLD OFF
control

Continuous delay (RUNS
AFTER DELAY,} triggered
delay
20 nsec/div to 50 msec/div,
in 20 calibrated steps in a
1-2-b sequence
Accuracy | {Over center 8
divisions):
£ 2% (at 10°C to 35° C}
£4% (at —10°C to+50°C)
Accurscy |l {Over any 2 of
the ecenter 8 divi-
sions):
5%
{—10°C to +50° C}

Time Difference Measurement

0.2 sec/divto b sec/div
Accuracy:  £1% of reading
+0.01 graduation {Minimum
graduation of DELAY TIME
MULT dial}
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Delay Jitter

Sweep Magnification

i-2-5 XY Operation
K Axis

Beflection Factor

Frequency Response

Y Asis
X-Y Phase Defference

1/20,000 or less

10 times
{Maximum sweep rate: 2 nsec/
div)

Accuracy | of magnified
sweep rate (Over center 8
divisions):

+5%

at 20 nsec/div, 50 nsec/div
+3%

at 0.1 usec/div to 0.5 sec/div
{at 10 °C to 35°C)

Accuracy 11 of magnified
sweep rate {Over any Z of the
center 8 divisions):

£10%

at 20 nsec/div, 50 nsec/div
6%

at 0.1 psec/div to 0.5 usec/div
+5%

at 1 usec/div to 0.5 sec/div

{at 10°C to 35°C)

{Except 30 nsec from sweep
start point and 40 nsec from

sweep end point}

{Sarme as CH 1 except for the
following}
Same as that of CH 1
Accuracy: £3%
{at 10°C 10 35°C)
5%
{at ~10 °C to +50°C)
DC 1o 2 MHz, —3dB

Same as CH 2
3°or less (at DC to 100 kHz)

1-2.6 Z-Axis System

Sensitivity
Polarity

F’requency Range
Input Resistance

55-6711

0.5 Vp-p

Positive {decleases intensity],
negative (inclease intensity)
bCto b MHz

4.6 k 2£10%

Maximum Input Voltage

1-2-7 Signal Outputs
Calibrator

Waveform
Repetition Frequency

Duty Ratio
Qutput Voltage

Cutput Current

CH 1 OUT
Output Voltage

Frequency Response
Output Resistance

A Gate Out
OQutput Voltage

Qutput Resistance

B Gate Out

50 V (DC + peak AC)

Square wave
1 kHz
Accuracy: 1%
(at 10°C t0 35°C)
£2%
{at —10°C to0 +50°C}
40% to 60%
08V
Accuracy: 1%
{at 10°C to 35°C)
+1.5%
(at—10° C to +50° C)
10 mA
Accuracy: £1%
{at 10°C to 35°C)
£2%
{at —10° C to +50°C)

40 mV £ 20% per div of
amplitude on the CRT screen
{at BO £2 terminated)

DC to 50 MHz, -3 dB

B0 2+20%

Approximately +5 V (Base
line: Approximately 0 V)

Approximately 2.7 k2

Same as A gate Out
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1-2-8 Power Sugpply

Voltage Range

1-3

Frequency Range
Power Consumption

100V (90 to 110 VY/

115V (103 to 128 v}/

220 V (196 to 242 v}/

230 V, 240 V' {207 to 764 V)
AC

One of these voltage ranges
can be selected with voltage
selector plug.

50 to 400 Hz

Approximately 62 W {at 100
V AC)

PHYSICAL CHARACTERISTICS

Weight

Dimensions

~ Approximately 9.5 kg

{Without panel cover and
accessories bag)

320+ 2 (W) x160 = 2 {H)
%400 £ 2 (L) {mm}

See Figure 1-1.

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature —10°C to +50° C

Operating Mumidity
Storage Temperature
Storage Humidity

40° C, 90% Relative Humidity

—20°C 1o +70°C
70°C, 80% Relative Humidity

1-5

Altitude

Vabration

tmpact

Drop

ACCESSORIES

Power Cord

Probe {$5-0012)
Fuse (FSA.2)
Panel Cover

Bust Cover
tnstruction Manual
Accessories Bag

Section 1 Specifications

Operating: 5,000 m maximum
{atmospheric  pressure 428
mmiHg)

Non-operating: 15,000 m
maximum (atmospheric
pressure 87 mmHg)

From 10 Mz to 55 Hz and
back

amplitude 0.63 mm; for 15

in 1 minute; double

minutes each in vertical, hori-
zontal, and longitudinal direc-
fions for a total of 45 minutes
One side is raised to an
elevation angle of 45°{10cm
maximum}, and let fall on a
piece of hard wood. Each
side is put to this test 3 times.
A package ready for trans-
portation is dropped from a
height of 60 cm.

1
2
2
1
1
1

1

For the method of removing the accessories bag,

refer to Figure 1-2.
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Section 1 Specifications

Figure 1-1. Dimensional Diagram
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Figure 1-2. Accessories Bag

Accessories bag mounting screw

Accessories bag mounting screw

When removing the accessories bag form the upper cover Use the same screws for mounting the accessories bag
of the §8-6711, remove the four accessories bag mounting on the upper cover again.
screws shown in Figure 1-2,
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Operatin

2-1 OPERATING PRECAUTIONS

Observe the following precautions in operating the
85-5711.

Ambient temperature and ventilation

The 8S-5711 operates normally in the ambient
temperature range of —10°C to +80° C. Be sure to use
the 85-5711 within this range. Use of it outrange
can result in some frouble. Do not place anything
near the ventilating hole in the cover to block heat
dissipation.

Line voltage check

Before plugging the power cord to an electrical
output, be sure to check its voltage. The SS-5711 can
be used on the line voltage shown in Table 2-1,which can
be selected with the voltage selector plug on the rear
panel. Also check the fuse in the rear panel as shown in
Table 2-1, Operating the S$5-5711 on other than the
specified voltages can result in breakdown.

Before changing the voltage selector plug, or replacing
the fuse, be sure to unplug the power cord from the
electrical outlet,

Table 2-1
Set Position | Center Voltage { Voltage Range | Fuse
A 100 vV 90 to 110V 2A
B 115V 103t0 128 v | slow-blow
C 220 V 19510242V | 1
D 230/240V | 207 to 264 v |Stow-blow

Be sure to replace the fuses with the correct ongs.

The S$5-5711 uses the fuses shown
protect the circuits from damage by overcurrent.

in Table 2-2 10

If any of these fuses is burnt out, carefully determine

the cause, repair a defect if any, and replace it with the

Section 2

correct one. Never use fuses other then specified because
it can cause not only troubles but danger.

Table 2-2
Circuit No.| Fuse Spec. Function Position
Voltage selector
2 A stow-blow g A
21E1 plug Aor B Rear pane! see
Voltage selector ; 3
1 A slow-blow 9 Figure 2:4.
. plug Cor D
20F10 1 A stow.blow |CRT eircuit See Figure
protection 2-1,

Uise the supplied power cord.

Use the supplied 3-core power cord.

When operating the $5-5711 on the line voltage form
a 2-core electrical outlet with the supplied 3-core power
cord and a conversion adaptor, be sure to ground the
ground terminal on the rear panel to prevent danger.

Signal applies to the probes and input connectors
Be sure to conneci the probe ground leads and input

Figure 2-1. Fuse Locations

20 -F 10




Section 2 Operating information

connector ground terminals to the ground voltage part
of the object to be measured. if they are connected to
other point, the ground leads or terminals will be shorted
through the SS5-6711, resulting in breakage of the meas-
uring object or the SS5.5711 (including ils probes).
This must be absolutely avoided.

Do not increase light intensity excessively

Do not increase the light intensity of traces or spot
more than necessary. Excessive light intensity can not
only result in eyes fatigue but, if left for a long time,
burn the CRT phosphor surface.

Using the S8-5711 with the CRT screen up

The 55-5711 can be used with the CRT screen up as
shown in Figure 2-2 {(a}. Be careful not to bring the
55-5711 down by pulling hard the probes connected
to the signal input connector.

2-2 OPERATION OF THE HANDLE

The carring-handle of the S5-5711 can be unlocked if
the rotary part {root) the handle is pused inwards {in the
arrow direction) as shown in Figure 2-2 {d).

If both the right and left ends are pushed, they can be
untocked together, and the handle can be turned as it is.

Figure 2-2. How to Place the S8-5711 and Use the Handle

(a) (b

$S-5711

I the rotary part is released, the handle is automatically
jocked.

The handie can be positioned as desired for carrying
{as shown in Figure 2-2 {d} ) or as a stand for signal obser-
vation {as shown in Figure 2-2 (¢} ).

Fofd the handig back as shown in Figure 2.2 (b}, if
possible, when storing the 85-5711.

2-3 CONTROLS AND SWITCHES

The functions of the switches and controls on the front
and rear panels are explained. Refer to Figure 2-3, 2-4, and
2-5,

The front panel is color-coded. The power supply, CRT,
and vertical deflection conirols are dark-olive; irigger and
horizontal deflection controls are light-olive.

H the VARIABLE contols for vertical deflection factor
and sweep rate are set to other than the CAL position,
the indicator lamp lights to indicate non-calibration.

tn the description of the switches, the word IN indicate
their pushed position ( ma )} and the word OQUT their
released position ( & ).

Push.

/

Rotary part

Rotary part
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2-3-1  Front Panel
Power, CRT and Calibration controls

POWER ON/OFF
Power switch

A INTEN (Slate-grey)

Adjust the brightness of traces or spot. Turning the
control clockwise increases intensity, and turning it counter-
clockwise decreases intensiry.

B INTEN (PUSH ENHANCE) (Warm-grey)

This has B INTEN control function and A-sweep en-
hancing control function,

8 INTEN control adjusts the brightness of B-sweep
{magnified waveform} when HORIZ DISPLAY is in the
ALT or B {(DLY’D}. Turning the control clockwise increases
the brightness in the range from 2 nsec/div to 20 nsec/div
of TIME/DIV switch when the control is IN.  The lamp on
the left lights at this time. When the buttom is OUT posi-
tion, brightness returns to normal and the lamp goes out,

BEAM FIND

Search the trace or spot positions. H the button is
pushed when a irace or spot is outside the screen, it appears
on the CRT screen.

FOCUS
Focus traces or spot.

ASTIG
Use this control when traces or spots cannot be focus
with the FOCUS control.

SCALE

Adjust the brightness scale. Turning it clockwise bright-
ens the scale, and turning it counterclockwise darkens the
scale.

TRACE ROTATION
Adjust traces parallef to the horizontal graticule lines.

CALOB YV
Signal output terminal of a square wave with a calib-
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ration voltage of 0.6 V and a repetition frequency of 1
KHz, The output sighai is used for adjusting vertical axis
deflection factor, probe phase, and sweep rate.

1 {Ground terminal for measurement)
Signal ground terminal for measurement. Connect it to
the ground terminal of the circuit to be measured.

Vertical Deflection System

t POSITION GND REF (PUSH) {CH 1, CH 2}

This control has a position adjusting function and a
ground level search (push} function.

As a position adjuster, it adjusts the vertical location
of a trace or spot. Turning the control clockwise moves a
trace or spot upward, and turning the control counterciock-
wise moves it downward,

If the control is pushed for ground level search, input
signal is not connected to the vertical amplifier, but the
input of the vertical ampiifier is grounded. The ground
voltage, level can be easily messured.

INPUT (CH 1, CH 2)

Connector for connecting a probe or cable to apply
input signai to be measured.

The maximum input voltage is 250 V {DC + peak AC)
where input signals are directly applied; or 600 V {DC
+ peak AC) where a probe is used,

(For the maximum input voltage where a probe is used,
refer to the instruction manuat for probe.)

AC-DC{CH 1,CH 2, CH 3, CH4}

Switch for selecting a signal input coupling.
AC: The vertical deflection input is AC-coupted. Even if AC
input signal is superimposed on DC signal, the BC compo-
nent is blocked so only the AC component is allowed to
pass.
DC: The vertical deflection input is DC-coupled. All the
frequency components, including DC, are allowed to pass
through.

"GND (CH 1, CH 2}

When the GND position is selected, input signal is not
connected to the vertical amplifier, but the input circuit
of the vertical amplifier is grounded. {Input signal is not
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Figure 2-3. Front Paned

.
.

Figure 2-4, Rear Panel
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grounded.} Thus, the ground voltage (normally serving
as a reference level for measurement) can be easily con-
firmed.

< For reference>
Difference between GND REF and GND

The GND REF and GND switches are both used for
ground fevel confirmation.

The GND REF switch is pushbutton, which can be
pushed with the index finger while the % POSITION
control is iurned with the thumb and middie finger to shift
ground level. If the GND REF button is IN, free-running
sweep takes place so that ground level can be checked even
if the NORM trigger mode is selected.

The GND switch is a spring-return push button, which
may be in the GND position while other switches or con-
trols are being operated, If the AUTO trigger made is
selected in this case, ground reference can be confirmed.
I¥ the NORM trigger mode is selected, however, ground
reference cannot be checked because sweep stops.

UNCALI(CH1,CH2)
1£ the VARIABLE control is sef 1o other than the CAL
position, this lamp lights to indicate non-calibration.

VOLTS/DIV {CH 1. CH 2}

Set the vertical deflection factor to select one of 10
positions from 5 mV/div to 5B V/div to suit input signal
level. if the xb MAG function is used {by pulling the
VARIABLE control) at 5 mV/div or 10 mV/div, a high
deflection factor of 1 mV/div or 2 mV/div can be obtained.

The VOLTS/DIV switches represent the voltage {of an
input signaliper division of the scale on the CRT screen
where the VARIABLE control is set to the CAL position.

VARIABLE {PULL x5 MAG) (CH1, CH 2}

The VARIABLE control has the deflection factor
adjusting function and waveform magnifying function.

As the deflection factor adjusting it provides continuously
variable the uncalibrated deflection factor. The deflection
factor is 2.5 times or more when the control is turned
fully counterclockwise.

As & waveform magnifying (PULL x5 MAG), it may
be pushed to give the same deflection factor as indicated
by the VOLTS/DIV switch, or pulied to multiply it by 5.
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BANDWIDTH 20 MHz/FULL

Push-push switch for selecting a vertical defiection band-
width for CH 1, CH 2, CH 3, and CH 4. When the button
is OUT position, the bandwidih is an described in the
section on Specifications. When the button is IN, a band-
width of 20 MHz is selected so that the high-frequency
noise component of input signals are cut out to make the
trace sharp. At this time, the indicator lamp on the left
lights.

When observing a signal with a small amplitude, for ex-
ample, the deflection factor is increased, which increases
noise to possibley make it difficult to observe the signal.

CH 2 POLAR INV/NORM

Select the potarity of signal applied to CH 2. NORM
when the button is OUT; and INV when the button is
N where the polarity is inverted.

MODE

These MODE button are used for switching vertical
deflection operation. The following modes can be selected.
CH 1: Only signal which is applied to CH 1 {x} INPUT
is displayed on the CRT screen.
CH 2: Only signal which is applied to CH 2 {Y} INPUT is
displayed on the CRT screen.
ALT: The two signals apptlied 1o CH 1 and CH 2 INPUT
connectors are displayed on the CRT screen. This mode is
suitable for observing waveforms where TIME/DIV is set to
a position faster than 1 msec/div.
CHOP: The two signals applied to CH 1 and CH 2 INPUT
connectors are displayed on the CRT screen. This mode is
suitable for observing waveforms where TIME/DIV is set
to a position slower than 1 msec/div,
ADD: The ADD mode is selected when both CH 1 and CH
2 buttons are simultaneously pushed in, This mode is used
for observing the algebraic sum of the signals applied to CH
T and CH 2 INPUT connectors or their difference. CH 1
£ CH 2 can be selected with CH 2 POLAR.
QUAD: H the QUAD button is IN when the ALT or CHOP
button is IN position, quadruple traces are displayed on
the CRT screen. This mode is used for simultaneously
displaying the signals applied to CH 1, CH 2, CH 3, and CH
4 INPUT connectors on the CRT screen, Either of the two
following quad modes can be selected.
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Quad-trace display in the ALT mode: If the ALT and
QUAD buttons are pushed in, ALT operation takes
place to display 4 signals on the CRT screen.

Quad-trace dispiay in the CHOP mode: If the CHOP

and QUAD button are pushed in, CHOP operation takes

place to display 4 sighals on the CRT screen,

If the HORIZ DISPLAY ALT button is IN during the
above operations, the 4 signals are displayed on the CRT
screen. If the QUAD button is pushed agein to the out
{DUAL} position, the $8-5711 operates in the ALT or
CHOP mode as indicated on the panel.

CH 3 INPUT (A EXT TRIG IN)

Connect a probe or cable for applying a sighal input to
be measured or an external trigger signal input for A-sweep.
The maximum input voltage is 250 V (DC + peak AC)
where the input signal is directly applied; or 600 V (DC
+ peak AC} where a probe {10 : 1) is used.

(For the maximum input voltage where a probe is used,
refer to the instruction manual for probe.}

} cH3 cHa

Select a trace vertical position for CH 3 {CH 4} with
this control., Turning it clockwise moves a trace upward,
and turning it counterclockwise moves it downward.

1V-0.1V{CH3, CH4j

Select CH 3 {CH 4) deflection factor with this control.
The value indicated represents a voltage per division of
the graticule on the CRT screen.

CH 4 INPUT (B EXT TRIG IN}
Connect a probe or cable for applying a signal input to
be measured or an external trigger signal input Tor B-sweep,
The maximum input voltage is 2560 V {DC + peak AC)
whare the input is directly applied, or 600 V (DC + peak
AC) where a probe (10 : 1} is used.
(For the maximum input voltage where a probe is used,
-refer to the instruction manual for probe.}

Horizontal Deflection Controls
HORIZ DISPLAY

The following modes can be selected with the harizontal
deflection control buttons.

858-8711

A: A sweep mode for normal waveform observation.
Sweep time can be selected with the A TIME/DIV switch
and A VARIABLE control.

ACINTEN: A delayed sweep maode (in which a part of the
input signal waveform is magnified for observation}

ALT: Alternate A INTEN sweep and B sweep

B {DLY'D}: A sweep delay mode {in which the part selected
by delayed sweep is magnified)

X-Y: A mode in which the §5-5711 is used as an X-Y scope,
CH 1 serving as X axis and CH 2 as Y axis.

MODE

This button selects either of the following trigger modes.
AUTQC: In the AUTO mode, a sweep is started if trigger
condition is readied; or a free-running sweep takes place
otherwise.
NORM: In the NORM mode, a sweep is started if trigger
condition is readied; or no sweep take place otherwise.
SINGLE/RESET: The single trigger mode. This button
also has a RESET function so, no trigger signal, it puts
the $S.5711 into a ready condition, which is indicated
by the lighting of the READY lamp on the right.

READY
This lamp lights when the 85-8711 is in a ready state in
the single sweep mode,

- POSITION FINE {PULL x10 MAG)

This control has position adjusting and waveform
magnifying functions.

It has two kinds of knobs for position adjustment: The
targe grey knob for coarse horizontal position adjustment,
and the small red knob for fine horizontal position adjust-
ment. Turning the knobs clockwise moves the waveform
to the right-hand, and turning them counterclockwise
maves it to the lefi-hand,

When the small red knob is pulled, the x10 MAG fune-
tion is set to magnify the waveform 10 times in the hori-
zontal direction,

COUPLING (A-Sweep)

For selecting an A-sweep trigger coupling (trigger circuit
input coupling).
AC: AC coupling is selected. Trigger signal. DC component
is blocked. AC signal onby is used for triggering.
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DC: BC coupling is selected. DC can be used for triggering.
HF REJ: Frequencies over approximately 10 kHz are
attenuated by a lowpass filter. Suitable for observing signals
cleared of high-frequency noise.

LF REJ: Highpass filter coupling 1o attenuate low fre-
queneies under approximately 10 kHz.

Suitable for observing signals cleared a low-frequency
noise.

FIX: H both the AC and DC buttons are simultaneously
pushed in, the trigger level is fixed nearly at the zero point.
Thus, it is not necessary to operate the LEVEL control.
TV-H: {f both the DC and HF REJ buttons are. simulta-
neously pushed in, TV-H coupling is selected. This trigger
coupling is used for ovserving a composite video signal
waveform over a period of 1 H by triggering with a televi-
sion horizomtal trigger pulse.

TV-V: If both the HF REJ and LF.REJ buttons are simul-
taneously pushed in, TV-V coupling is selected. This
trigger coupling is used for observing a composite video
signal waveform over a period of 1 V by triggering with
a television vertical trigger pulse,

SOURCE (A-sweep)

Select the SOURCE of A-sweep trigger signal.
CH 1: The input signal applied to CH 1 INPUT is branched
out as internal trigger signal.
CH 2: The input signat applied to CH 2 INPUT is branched
out as internal trigger signal.
CH 3: The input signal applied to CH 3 INPUT is branched
out as internat /external trigger signal.
LINE: The SS-5711% power line signal is used as trigger
signal, This mode is used for observing line signal and line
harmonies.
NORM: If both the CH 1 and CH 2 buttons are simul-
taneously pushed in, the NORM mode is selected, in which
the signal for the waveform displayed on the CRT screen
in connection with a vertical mode is used as a trigger
signal. (For a detaited description of trigger signal selection,
refer 1o the subsequent paragraph on triggering.}

HOLDOFF

This control is used for stabilized synchronization of
complex (composite} puise waveforms, Turning the control
fully counterclockwise to NORM minimizes the holdoff
period, and turning it clockwise continuously increases the
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holdoff period.

When the control is turned fully clockwise to B ENDS
A, Asweep ends simultaneously with B-sweep, provided
that the HORIZ DISPLAY button A INTEN, ALT or B
{DLY'D} is pushed in. This prevents intensity decrease
for delayed sweeps with a high magnification ratio.

LEVEL SLOPE (PULL—} (A-Trigger, B-Trigger)

This control has trigger level setting and trigger slope
selecting functions.

Push it for positive-going slope trigger level selection;
or pull it for negative-going slope trigger level selection.

ATRIGD
This lamp lights to indicate a triggering state.

A, B TIME/DIV and BELAY TIME

The outer knob is for A TIME/DIV and DELAY TIME,
and the inner knob for B TIME/DIV,

The A TIME/DIV AND DELAY TIME control has
23 A-sweep positions from 20 nsec/div to 0.5 sec/div,
and selects delays in A INTEN sweep or B (DLY'D) sweep.
The value of each position of the control represents a sweep
rate and delay time per division on the CRT screen where
the A VARIABLE control is turned fully clockwise to the
CAL. position. .

The B TIME/DIV control has 20-sweep positions from
20 nsec/div to 50 msec/div, but no VARIABLE control.

AVARIABLE

Provides continuously the varies A-sweep rate. if the
control is turned fully counterclockwise, the value of where
the TIME/DIV switch is set at least 2.5 times or more.

A UNCAL

This lamp lights to indicate that A sweep rate is uncali-
brating state when A VARIABLE contral is out of CAL
position.

DELAY TIME MULT
This potentio-meter selects the amount of delay time
between the start of A sweep and the start of B sweep,
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COUPLING (B-Sweep)

For selecting a B-sweep trigger coupling {trigger circuit
coupling}.

All functions are the same as those of A-sweep except
for LF REJ, TV-H and TV-V.

SOURCE {B -Sweep)

The SOURCE buttons are used for selecting B-sweep
trigger signals and a type of delay (continuous delay or
triggered delay).

RUNS AFTER DELAY: When the button is IN, RUNS
AFTER DELAY is selected for continuous delay.

CH 1: Function is the same as that of A-sweep.

CH 2: Function is the same as that of A-sweep,

CH 4: The input signal applied to CH 4 INPUT is branched
out as trigger signal. This function corresponds to the
external trigger function of a dual-trace oscilloscope.

{If the CH 1, CH 2, or CH 4 button is pushed in, the
triggered delay mode is selected.) '

} TRACE SEPARATION

This control is used for moving the B-sweep waveform
above the A INTEN sweep waveform on the CRT sereen
when the HORIZ DELAY button ALT is IN. If the contol
is turned fully counterclockwise, the A INTEN sweep and
B-sweep waveforms overlap, and when the controf is turned
fully clockwise, the B-sweep wavefrom moves 4 divisions
or more,

2-3-2 Rear Panel

CH10UT

The input signal of CH 1 is provided. The output signal
is used as an input signal source for a frequency counter
or others. The output voltage is 40 mV * 20% per division
of the graticule on the CRT screen in case of 50-chm
termination.

A GATE QUT
Provides the positive output voltage of approximately
5 V synchronized with A-sweep during its period.

§8-B711

B GATE OUT
Provides the positive output voltage of approximately
5 V synchronized with B-sweep during its period.

Z AXIS INPUT

Apply a signal for external intensity modulation to this
input terminal. The maximum input voltage is 50 V (DC
+ peak AC).

CAL 10 mA

A square wave current of 1 kHz, 10 mA flows through
the current .Joop terminal in the arrow direction (from
right to left). Use its current output for checking and calib-
rating the current probe.

-L“(Ground terminal for protection)

Ground terminal for proteciing the oscilloscope. When
supplying a line voitage from a 2-core electrical outlet,
be sure to connect this terminat to the ground for prevent-
ing danger.

AC LINE INFUT
AC voltage is supplied to this connector. Connect the
supplied power cord to it.

A.B.C.D {Voltage Sefector plug)

Set the volitage selector plug's arrow mark 0. one of the
A, B, C or D position to suit the AC line veltage. Refer to
the table of line voltage ranges.

FUSE
Fuse holder

2-3-3 Bottom Lover

GAIN
This is for adjusting vertical deflection factor.

x5 BAL
This is for adiusting vertial deflection position when the
PULL x5 MAG is pushed or pulled.

VARIABLE BAL

This is for adjusting the movement of vertical trace
position when the vertical deflection VARIABLE eontrol
is turned.
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Figure 2-5. Bottom cover
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2-4 OPERATING INSTRUCTIONS

The basic operating instructions for the S8-5711 used
for observing voltage waveforms are explained below.

2-4-1  Basic Operation for Signal Observation

The follwoing procedure applies where a CAL 0.6 V
signal is applied to CH 1 INPUT with the supplied probe
for observation.

Turning POWER On
Before connecting the power cord, check the AC line
voltage with a voltmeter, and set the voltage selector plug
1o the proper position to suit the line voltage.
1. Set the POWER to OFF position, and connect the
power cord to the AC LINE INPUT connector on the
rear panel and an electrical outlet,

Figure 2-8. Power, CRT and Calibration controls

S5-5711

2. Set the controls as follows. See Figure 2-6 and 2.7.

A INTEN Midrange
MODE {(Vertical) CH 1
AC-DC{CH 1) AC

} POSITION (CH 1)  Midrange

HORIZ DISPLAY A

MODE {Horizontal}  AUTO

~—=POSITION Midrange

FINE (PULL x10 MAG)

Midrange (button IN)
3. Push the POWER button up to the ON position. A trace

is displayed in about 15 seconds. Adjust its intensity as
appropriately with the INTEN control.

Focusing
4. Set the A TIME/DIV switch to the 1 msec/div position,
and adjust the FOCUS control to make the trace clear

and sharp.

Figure 2-7. Vertical Defiection
and Horizontal Deflection Controls

2—10
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Applying signals and triggering

B, Set the controls as follows.
COUPLING {A-Sweep} AC
SOURCE (A-Sweep) CH1
VOLTS/DIV {CH 1) 10mV
VARIABLE {CH 1} CAL

6. Using the supplied probe, connect CH 1 INPUT 1o the
CAL. 0.6 V terminal.

7. Turn the LEVEL {A-Sweep) control to nearly the mid-
range, and a 6-division calibration voltage waveform is
displayed on the CRT screen, it is triggered by internal
trigger {AC coupling) in the AUTO mode.

For a detailed description of triggering, refer to Triggering

in a subsequent paragraph.

Deflection Factor Setting

8. As VOLTS/DIV switch is turned form 20 mV, 50 mV,
and on to b V, the deflection factor decreases so that the
waveform amplitude on the CRT screen becomes small.
The amplitude also decreases when the VARIABLE
control is turned counterclockwise.
Adjust the input deflection factor with the VOLTS/DIV
switch and VARIABLE control so that the input signal
kas an amplitude easy to be cobserved on the CRT
screen.

Sweep Rate Setting {A-Sweep)
9. As the A TIME/DIV switch is turned from 0.5 msec,

Figure 2-8. Calibrator waveform
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0.2 msec and on the 20 nsec, the dispiayed waveform
that can be observed decreases. There are kinds of signals
1o be measured, To observe various signals on a suitable
cycle, set an appropriate sweep rate with the ATIME/DIV
switch and A VARIABLE control. For the sweep rate
setting procedure, refer to the subsequent paragraph
on sweep rate setting.

The basic operation procedures for observing signal
waveforms have been described above,

2-4-2  Applving Signal

Apply the signals to be observed to CH 1, CH 2, CH 3,
and/or CH 4 INPUT connectors.

Generally a passive probe is used for applying a signal
to the oscilloscope.

The use of a probe prevents the waveforms on the CRT
screen from being adversely affected by the induction of an
externai electric field. If a 10 : 1 probe is used, the input
impedance is higher than where a 1:1 probe is used, and
thus the load effect on the signal source is tessened, This
permits accurate waveform observation in spite of a high
signal source impedance.

The 10:1 probe, however, atienuates the input signal to
1/10 so the VOLTS/D1V readings of input signal amplitude
must be multiplied by 10.

The 1:1- probe is suitable for observing low-frequency
low-level signals because a large load effect is produced on
high-frequency signals.

{For a detailed description of the probe, refer to Section
3 MEASURING PROCEDURES and the instruction manual
for probe.)

2-4-3  Signal Input Coupling Selection

Kinds of signals, inctuding DC, AC, and AC superimposed

on BC, may be applied for observation. For accurate

observation of these kinds of signals, select the proper
signal input coupling with the AC-DC switch.

{See Figure 2-8 and 2.10,}

AC Coupling:

in AC coupling, a DC signal is blocked by a capacior so
that only the AC signal passes it. Thus, the AC signal
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waveform will be out of the screen by the DC voltage
so it can be observed with its amplitude increased on the
screen. if a signal with a low repetition frequency is ob-
served in the AC coupling mode, a sag appears in the wave-
form if the signal is a square wave; or if it is a sine wave,
the amplitude on the screen is attenuated about —3 dB
per 4 Hz from the actual one.

BC Coupling:

DC coupling is selected for observing ali the frequency
components of a signal input.

Ground Coupling:

The input of the vertical amplifier circuit is grounded so a
ground level trace is displayed on-the screen. The ground
level normally serves as reference level in measurements.

2-4-4 Vertical Deflection Factor Setting

To observe a signal waveform, it must be displayed with
an appropriate amplitude on the CRT screen. -

The CH 1 and CH 2 VOLTS/DIV switches are defiection
factor select switches, and their VARIABLE controls are
for fine adjustment of deflection factor. (See Figure 2-9.)

if the VARIABLE controls are turned fully clockwise to
the CAL position, the positions of the VOLTS/DIV switches
directly indicate the selected deflection factors, which
represent the voltage per division of the screen scale for the
signal waveforms displayed.

Figure 2-2. CH 1 input section

SS-671H1

The deflection factor select switches for CH3 and CH 4
have two position, 0.1 V/div and 1 V/div, but no VARIA-
BLE controis. {See Figure 2-10,)

2-4-5 Triggering

ft is necessary to have a correct understanding of the
triggering procedure in using an oscilloscope.

The triggering procedure for A-sweep (where the HORIZ
DISPLAY button A is IN} is described below. The trigger-
ing procedure for B-sweep that is necessary in delaysd
sweep operation is deseribed in the subsequent paragraph
on Waveform Magnification Operation,

The following must be set for A-sweep triggering.

- Trigger Signal
Selects CH 1, CH 2, CH 3, NORM, or LINE with the
SOURCE button.
< Trigger Coupling
Selects AC, DC, HF REJ, LF REJ, FIX, TV-H, or TV-V
with the COUPLING button,
* Trigger system
Selects AUTO, NORM, or SINGLE-RESET with the MODE
switch.
» Siope
Selects either positive-going {+) or negative-going {—).
=Level
Selects a suitable trigger level.

Figure 2-10. CH 3 input section
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* Hold off
Selects a suitable HOLD OFF time.
A detailed description of the above 6 items is given below,

Trigger Signal

To observe an input signal waveform, it is necessary 1o
apply an input signal, or a signal which has a constant
time relationship with the input signal {called a trigger
signal}, to the trigger circuit to drive it.

Select internal trigger {CH 1, CH 2, CH 3, NORM},
external trigger {CH 3), or Hine trigger {LINE) with the
SOQURCE button.

input signal applied to input connector is brached off
from vertical deflection system and method that applies it
to the trigger circuit is called internal trigger.

The input signal is also used as internal trigger circuit.
Thus, operation is simple.

The method of applying an external input signal, or a
signal which has a constant time relationship with the
input signal, to the trigger circuit is called external trigger.
External trigger has the follwing advantages.

+ External trigger is unaffected by the channel to which an
input signal s applied. In the internal trigger mode, the
trigger signal amplitude changes whenever the deflection
factor is changed, and thus the trigger level must be adjusted
accodingly. In the external trigger mode, once trigger
condition is astablished, the signals remain synchronized
even if the signal to be measured changes in amplitude.

+ I desired a specific time before, or after, an input signal
waveform, appiy this signal as trigger to EXT TRIG IN {CH
3} so that the desired waveform can be observed.

The mothod of applying a line waveform from the
built-in power transformer to the trigger circuit is called
line trigger, which is used for observing line waveforms and
jine high frequencies.

internal Trigger (CH 1, CH 2, CH 3, NORM)

H SOURCE CH 1 is selected, the input signal that is
applied to CH 1 is used as trigger signal.

if SOURCE CH 2 or CH 3 is selected, the input signal
that is applied to CH 2 or CH 3 is used as trigger signal.

if SOURCE NORM (CH 1t and CH 2 pushed in simul-
taneously) is selected, the input signal applied to CH 1
is used as trigger signal in the CH 1 vertical mode, or the
input signal applied to CH 2 is used as trigger signal in the
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CH 2 vertical mode. In the ALT vertical mode, the input
signat applied to CH 1 triggers CH 1, and that applied to
CH 2 triggers CH 2. Alternate use of trigger signals to suit
the display on the screen is convenient for comparison
of waveforms. In the CHOP or ADD mode, use CH 1, CH 2,
or CH 3 instead of NORM because trigger is generally
unstable.

External Trigger {CH 3)

if SOURCE CH 3 is selected, the input signal that is
applied to CH 3 INPUT (A EXT TRIG IN) is used as
external trigger signal.

Line Trigger {L.INE)
If SOURCE LINE is selected, line trigger is available.

Trigger Coupling

The COUPLING hbution is used for selecting a coupling
for the trigger circuit input, AC, DC, HF REJ, LF REJ,
FIX, TV-H, or TV-V can be selected. Select one of them
steady triggering according to the kind of trigger signal{AC,
DC,‘composite video signal, ete.).
AC: The trigger circuit input is AC-coupled so the DC
component of the trigger signal is blocked. Thus, only the
AC component of the irigger signal is used for triggering.
Generally, AC coupling is convenient, but triggering is
difficult if the trigger frequency is below 10 Hz.
BC: The trigger circuit input is DC-coupled for DC trigger-
ing. 1T a AC trigger signal is superimposed on DC, whose
voltage is outside the trigger level range, trigger is ineffec-
tive.
HF REJ: The trigger circuit input comprises a lowpass
filter which rejects high-frequency trigger signals (over
about 10kHz} and high-frequency noises mixed with high-
frequency signals and passes only low-frequency com-
ponents,
LF REJ: The trigger circuit input comprises a high pass
filter which rejects low-frequency trigger signals {over about
10 kHz) and low-frequency noises mixed with the trigger
signals, and passes only high-frequency components.
FIX: The trigger circuit input is AC-coupled and the trigger
level is fixed nearly at 0 V, so trigger takes place without
operating the LEVEL control.
TV-H: Uses a television horizontal synchronization pulse
for triggering in observing signals over a period of 1H.
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TV-V: Uses a television vertical synchronization puise for
triggering in observing composite video sigrials over a period
of TV.

Trigger System

The $5-5711 offers selection of the frigger mode of
AUTO, NORM, or SINGLE/RESET.
AUTO: Auto trigger is selected, If a trigger signal with the
preper frequency and level is applied to the trigger circuit,
trigger condition can be readed by turning the LEVEL
control to an appropriate trigger level. In the following
cases, however, free-running sweeps occur due to the
absence of trigger condition,
1. No trigger signal.
2. A tigger signal too small.
3. The LEVEL control set out of the trigger signal used.
4. A trigger signal with a frequency below 50 Hz,
NORM: MNormal trigger is selected. If a trigger signal with
the proper frequency level is applied 1o the trigger circuit,
trigger condition can be readied by turning the LEVEL
control to an appropriate trigger level.
In the following cases, however, sweeps stop and the
instrument gets into a ready condition due to the absence
of trigger condition.

58-5711

1. No trigger signal.

Z. A trigger signal too small for the LEVEL control to
match its level,

3. The LEVEL control set out of the trigger signal used.

SINGLE-RESET: Single sweep mode. For details; refer to

the subsequent description of the single sweep mode,

SLOPE

Push the LEVEL control for triggering from a positive-
going slope, or pull it for triggering from negative-going
slope.

LEVEL

If the LEVEL conirol is nearly at the midrange trigger
tevel is set place at neary O V.

The trigger level moves in the positive {+) direction as
the LEVEL control is turned clockwise, or in the negative
(=} direction as the control is turned counterclockwise.
{See Figure 2-11.)

In the coupling mode FiIX, the trigger level is fixed
nearly at 0 V. Thus, it is not neccessary to operate the
LEVEL control for triggering.

Figure 2-11. SL.OPE versus LEVEL

LEVEL i
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When the SLOPE is set
g
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PLISH LEVEL
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When the SLOPE is set
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HOLDOFF

Complex waveforms of a pulse train may appear over-
tapped despite synchronization depending on sweep rate
setting,

If that cccurs, turn the HOLDOFF control from the
NORM position (fully counterclockwise} toward INCREASE
to change the holdoff time, If the HOLDOFF control is
adjusted to start a sweep at the hasic input signal cycle, the
wave-forms are displayed in a way easy to observed.

2-4-6  Sweep Rate Setting

Many kinds of signals, some with a fow repetition fre-
guency and some with a high one, and some puises with a
fast rise and some with a low rise, may be measured. To
measure these kinds of signals, it is necessary to select
a suitable sweep rate.

When measuring signals with a low repetition frequency
or stow rise pulses, for example, sefect a low sweep rate;
and when measuring signal with a high repetition fre-
quency or fast rise pulses, sefect a high sweep rate.

if the HORIZ DISPLAY mode A is selected, A-sweep
{normal sweep ) takes place. In this case, operate the A-
sweepd controls.

The sweep rate control used in the A-sweep mode is A
TIME/DIV, and its VARIABLE control is for swesp rate

Figure 2.12. TIME/DIV and VARIABLE conirols  —~——

Section 2 Operating information

fine adjustment. {seeFigure 2-12) :

If the A VARIABLE control is turned fully clockwise
to the CAL position, each position of the A TIME/DIV
switch directly represents the sweep rate it indicates.
H the A VARIABLE control is turned fully counterclock-
wise, the sweep rate pointed by the A TIME/DIV switch
is 2.5 times the indicated value or [ess.

The sweep rate control used in the B-sweep mode is B
TIME/DIV switch, which has no VARIABLE control.

2-6 APPLIED OPERATIONS FOR SIGNAL
OBSERVATION

The Oscilloscope S5-5711 has various convenient functions
far signal observation. The following operating instructions
for observing signals by use of its various functions are
based on the assumption that you have sufficiently under-
stood the basic operation procedures.

2-5-1 Operation for Dual-trace Observation

As described in the section on basic operations, the
85-5711 used as a dual-trace oscitloscope can display two
signals to be measured on the CRT screen. Either ALT
{alternate sweep) or CHOP (chopped sweep} can be selected
for dual-trace observation. By using the ALT or CHOP
mode as appropriate, dual-trace observation can be made at
rates ranging from low to high speed.

Dual-Trace observation in the ALT mode

The ALT mode is suitable for observing two signals
that have a high frequency, In this mode, a sweep occurs
alternately between CH 1 and CH 2 so dual traces can be
observed by applying two signals to CH 1 and CH 2 INPUT
connectors,

The alternate sweep mode covers the full TIME/DIV
range s0 a slow sweep rate makes dual-trace observation
difficult.

Sefect the CHOP mode mentioned below when observing
low-frequency signals.
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Dual-Trace observation in the CHOP mode

The CHOP mods is suitable for dual-trace observation of
low-frequency signals. CH 1 and CH 2 sweep are switched
from one to the other about every BOO kHz so that, con-
trary to the ALT mode, it is difficult to observe high-
frequency signals because their traces turn into dotted lines.
Use the ALT mode for high-frequeney signals.

2-52 Operation for Chservation of the Sum of
Twao Signals or Their Difference

Observation in tha ADD Mode

The ADD mode is selected if the vertical MODE buttons
CH 1 and CH 2 are simulianecusly pushed in. if signals are
applied then to CH 1 and CH 2 INFUT connectors, the sum

Figure 2-13. Duali-trace obsetvation in the ALT mode

Figure 2-14. Dual-trace observation in the CHOP mode

85-6711

of the two signals {CH 1 + CH 2) can be cbserved. if the
i 7 POLAR button is pushed in to the 1NV position then,
the difference between the two signals [ (CH 1)+ {—CH 2}]
can be observed,

The deflection factor can be independently adjusted
for CH 1 and CH 2 in the ADD mode 50 select a range to
suit the purpose.

in the ADD mode, the § POSITION controls for CH 1
and CH 2 may be used for adjusting trace positions, but far
accurate measurement, the two POSITION controls should
be kepineariyat the center,

2-5-3  Operation for Quadruple-Trace Observation

The SS-5711 can simultanecusly display up to four

Figure 2-15. Quadruple-trace observation

Figure 2-16, Guadruple-trace observation in the ALT mode
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signals on the CRT screen aside form the dual-trace capa-
bility.

H the vertical MODE buttons ALT and QUAD, or
CHOP and QUAD are simultaneously pushed in, iraces
for CH 1, CH 2, CH 3, and CH 4 are displayed on the CRT
screen, Thus, by applying the four signals to be measured to
the respective input connectors, the four signals can be
sirnultaneously observed.

if the HORIZ DISPLAY mode ALT is selected under
this condition, 8 traces are displaved on the screen as
shown in Figure 2-18, giving A INTEN and B sweeps for the
respective channels,

The vertical axis of quadruple traces is displayed by
chopped operation If the vertical MODE buttons CHOP
amed QUAD are pushed in, or by alternate operation i the
vertical MODE buttens ALT and QUAD are pushed in.
When observing signal faster than 1 msec/div, push the
vertical MMODE buttons CHOP and QUAD IN, When obser-
ving signal slower than 1 msec/div, push the vertical MODE
buttons ALT and QUAD 1M,

284 Operation for Enlarging Wavelorm
on the CRT Sorsen

Wavetorms on the CRT screen can be partiatly magnified
tirngwise lin the horizontal axis direction} for datailed
observation by any of the following three methods,

“To use a Tast sweep rate
“Tor use the x10 MAG function to magnify.
* To use the delaved sweep function to magnify,

These are explained in detailed below.

Ustng & Tast swaep rate

Use a fast sween rate 1o magnify the leading end of the
waveform on the screen timewise. If the center part or
tailing end of the waveform is magnified by using a fast
sweep rated, those parts will go out of the CRT screen.
In such a case, use the x10 MAG function to magnify the
waveform,

Magnifying waveforms by x10 MAG

This method is mainly used to magnify the center
part or tailing end of waveforms timewise.

"Move the desired part to the center of the CRT screen
with the horizontal POSITION control, and pull the FINE

Section 2 Operating Information

{PULL x10 MAG) knob so the desired part is magnified
10 times in the horizontal direction. The trace length at
this time is approximately 10 divisions on the CRT screen,
but is aciually increased to approximately 100 divisions,
and can be observed from end to end with the horizontal
POSITION and FINE controls:

This method is simple, but magnification is limited to 10
times. The sweep rate to be used for extended ohservation
is the value indicated by the TIME/DIV switch multiplied
by 1/10.

Thus, the fastest sweep rate can be extended to 5 nsec/div.

Extending waveform by delayed sweep

The method of magnifying waveform in above paragraph
is simple. It can increases the dispiaved sweep speed hy
10 times, but it is Himited to 10 times.

The method of magnifying waveform by delayed sweep
can magnify every part of the waveform displayed magnifier
ratic between A sweep and B sweep is determined by

A TIME/DIV {sec/div)
8 TIME/DIV (sec/div)
but this method is limited frequency of input signal.

i an input signal has a high frequency and if the A TIME/
LV switch is al the fastest speed before magnification, the
wavetorm cannot be magnified any more.

Theretore, delayed sweep magnified is suitable for
enfarging the desired part of an input signal that has a
relatively low frequency,

Delayed sweep magnification comes in continuous delay
and trigger delay as described below,

Continuous Deley: Operation for continuous delay is as

follows: '

1. Select the HORIZ DISPLAY mode A |, apply an input
signal, and triggaring.

2. Turn the B TIME/DIV switch o a position faster than
the A TIME/DIV switch,

3. Select the Bsweep SOURCE mode RUNS AFTER

DELAY,

4. Select the HORIZ DISPLAY mode A INTEN

If the DELAY TIME MULT dial is turned clockwise
after taking the above steps, a particularly intensity madu-
ration part appears as shown in the upper waveform of
Figure 2-17, and moves continuously from left to right. If
this intensity moduration part is moved to a position where
is measured, and if the HORIZ DISPLLAY mode B (DLY'D)
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is selected, that part can be magnified fully on the CRT
screen as shown in the lower waveform of Figure 2-17.

Use the B TIME/DIV switch for selecting a B {DLY'D)
sweep rate. The magnification ratio increases as the sweep
rate is increased. Hf the magnification ratio is raised so much
delay jitter showns, making waveform observation difficult,
Thus, there are limitations on magnified waveform obser-
vaticn by countinuous delay due to delay jitter. In such a
case, use the trigger delay described below if a higher magni-
fication ratio is desired.

The delay time of the magnified part can be calculated
by multiplying the indicatd value of A TIME/DIV switch
by the indicated value of the DALAY TIME MULT dial.
Trigger Delay: Trigger delay can be selected if the B-sweep
SOURCE switch is set to CH 1, CH 2 or CH 4 (if a trigger
signal is applied to CH 4}, Detayed magnification ¢an be
made by B-sweep triggering and performing the same steps
of operation as those of continuous delay.

The magnified part (B-sweep) in trigger delay starts at
a trigger point subsequent to the delay thme selected with

Figure 2-17. Magnification by Continuous Delay

, B sweep

¥,

A sweep Tam DELAY TIME
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the DELAY TIME MULT dial. The tirgger point moves a§
BELAY TIME MULT is turned.

If DELAY TIME MULT is turned during a B (DLY'D)
sweep, the waveform may appear still, but actually you are
watching the part selected in the A INTEN sweep mode.

B-Sweep Trigger

The B-sweep trigger controls include B-sweep COUPLING
SOURCE, and LEVEL.

The LEVEL and COUPLING {except for LF REJ, TV-H,
TV-V) fuctions and operations are the same as the A-sweep
LEVEL and COUPLING functions and operations. The
SOURCE button is used for selecting a trigger signal.
RUNS AFTER DELAY is for continucus delay; and CH 1,
CH 2 and CH 4 (external trigger function of the conven-
tional oscilloscope) are for trigger delay. {f CH 4 is selected,
apply a trigger signal to CH 4 INPUT. If CH 1, CH 2 is
selected, the same function as in the A-sweep mode is
performed.

2-5-5 Operation for ALT Sweep

in the ALT sweep mode, an A INTEN sweep and a
detayed B-sweep occur alternately. Thus, a non-magnified
pait and a magnified part can be simultaneously observed.
The operation procedure is as follows:

1, Select the HORIZ DISPLAY made A, apply an input
signal, and synchronize,

2. Set B TIME/DIV switch to a position faster than that
of A TIME/DIV switch.

3. Set the B-sweep SOURCE switch to RUNS AFTER
DELAY.

4. Set the HORIZ DISPLAY switch to ALT.

5, Move the B-sweep waveform to the position where the
A-swesp waveform is measured, using the DELAY
TIME MULT dial.

6. Turn the B TIME/DIV switch, and magnify.

7. Move the B-sweep waveform {magnified waveform) to
a point where it is easy 1o observe as shown in Figure
2-18, using TRACE SEPARATION.

Note: If TRACE SEPERATION is turned fully counter-
clockwise, the A-sweep waveform and B-sweap {magnifi-
ed) waveform are completely double. When it is turned
fully clockwise, the B-waveform nioves about 4 divisions
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or more above the A-sweep waveform.

The delay time of the magnified part can be easily
obtained in the same sweep by the formula shown in the
above paragraph on waveform magnification by delay.
if the magnification ratio is increased, jitter shows on
the CRT screen. In that case, set the SOURCE button
to other than RUNS AFTER DELAY for trigger delay as
in B (DLY’'D) sween.

2-5-6 Operation for Observing Television
Composite Video Signal Waveforms

The S5-8711 has ‘a television synchronizing separator
circuit so that television and other composite video signal
waveforms can be displayed. The operation procedure is
as follows, .

Figure 2-18, TRACE SEPARATION Adjustment

T S T

A sweep

Turn fully
counterclockwise,

Turn fully
clockwise,
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Observation by Normal Sweep

1. Set the controls as follows:

HORIZ DISPLAY
Vertical MODE

COUPLING

SOURCE
{internal trigger)

A

CH 1 or CH 2 {whichever
a signal is applied to}

TV.V (when observing a V
signal}, or

TV-H {when observing an H
signal})

CH 1 or CH 2 {whichever
a signal is applied to) or
NORM

Figure 2-19, Where H Trigger Signal is Positive

Figure 2-20. Where V Trigger Signat is Positive
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CH 3 [Apply a signal to

CH 3 INPUT.)

2. Apply the composite signal to be measured to CH 1,
CHZ2 orCH3.

3. Adjust so that the compaosite video signal waveform has

{external trigger}

an amplitude of 1 division or more {30% of the trigger
signal component) on the screen.

4. Selects the horizontal mode AUTO or NORM,

5. Turns the SLOPE control to the + position if the trigger
signal component of the composite video signal measured
is positive-going; or to the -position if it is negative-
going, {(Refer to Figure 2-19, and 2-20.

6. Turn the TIME/DIV switch to display the desired part
of the signal on the screen.

Magnified Observation by Delayed Sweep

1. In continuation of the above steps, set the HOR!Z
DISPALY switch to A INTEN.

2, Turn A TIME/DIV switch to 2 msec/div.

3. When observing by continuous delay, set the B-sweep
SOURCE button to RUNS AFTER DELAY; or when
trigger delay is desired, set it to CH 1 or CH 2 or CH 4,
{Apply the trigger signal to CH 4 INPUT if CH 4 is
selected.)

_4. Select the desired part to be magnified, using DELAY
TIME MULT.

b. Set the HORIZ DISPLAY switch to B (DLY'D), and
sefect the desired magnification ratio with B TIME/DIV
switch.

6. The $5-5711 has no 1st-2nd field switching function,
but it can be accomplished with an accuracy of about

Figure 2-21. Example of Repeated Sweep and Single Sweep
Waveforms

Repeated Sweep

AN

Single Sweep

88-5711

B0% by shifting the AC-DC button or by pushing or
pulling the SLOPE control.

2-5-7 OQOperation for Single Sweep

tn observing discharge waveforms or fast-speed transient
phenomena, such as the chatterings of an operating relay,
the waveforms are displayed one upon another. H wave-
form is displayed at a slower sweep rate, transient pheno-
mena can not be observed in detaill. If the single sweep
function is used for observing such phenomena, the transient
phenomena can be observed without being double and

photographed. (See Figure 2-21.}

The basic operation procedure for single sweep using

a calibrator voltage is described below,

1. Select the HORIZ DISPLAY mode A and the horizontal
mode NORM.

2. Using one of the supplied probes, apply &8 CAL 0.6V
to INPUT, set VOLTS/DIV 10 10 mV and synchronize,

3. Select the horizontal mode SINGLE, and push the
SINGLE/RESET button, and confirm that only a
single sweep takes place.

4, Disconnect the input signal, and push the SINGLE/
RESET button. Confirm that the READY lamp on the
right lights. '
if the READY lamp lights after these steps, the oscillo-

scope is In a sweep standby state, ready to make a single

sweep if a trigger signal is applied. {The oscilloscope may
not be in a standby state if the LEVEL control is at some
point near the center. If so, turn the LEVEL control

Figure 2-22, Lissajou’s Figure of Sine Wave
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{b} {c) {d) {e}
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stightly counterclockwise or clockwise.) 1f a transient
signal is applied to the oscilloscope, it sweeps only once,
display the correet waveTorm,

The single sweep function is effective also inthe A INTEN
and B {DLLY'D) sweep rodes. If an external trigger signal is
applied and the same operations as in the internal trigger
maode are taken, a single sweep is also available, A dual-trace
simultansous single sweep can be mode in the CHOP mode,
but not in the ALT mode.

2-5-8 Operation for Use as X-Y Scope

By performing operations for use as an X-Y scope, phase
differences, Lissajours’ figures of various frequency ratios,
and hysteresis curves can be observed.

The 55-5711 operates as an X-Y scope, and aspot appear
nearly at the center of the screen when the HORIZ DISPLAY
mode X-Y is selected,

i signals are applied to CH 1 and CH 2 INPUTs, the
signal apphied to CH 1 drives the horizontal axis {X) and the
signal applied to CH 2 drives the vertical {Y) axis, thus des-
cribing a Lissajou’s figurs.

The X-axis deflection factor is adjusted with the CH 1
VOLTS/DEV switch and its VARIABLE controt; and the
Y-ads deflection factor with the CH 2 VOLTS/DIV switch
control and its VARIABLE contol. If the VARIABLE
conirols are set to the CAL position, the deflection factors
are as indicated by the VOLTS/DIV switches,. Vertical

Figure 2-23. Lissajou’s Figures of Various Frequency Ratios
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position can be adjusted with the CH 2 POSITION
control, and horizontal position with the we—- POSITION
control and its FINE control.

Figure 2-22 and a-23 show Lissajou’s figures of measur-
ing sine waves and different frequencies. As shown in these
figures, varied waveforms are displayed depending on phase
difference and frequency ratio. These waveforms are ob-
served still.

Figure 2-24 shows examples of Lissajou’s figure of
different waveforms.

2-5-8 Z Axis System

tn addition to the vertical (Y} axis and horizontal {X)
axis, there is also a 2 axis {which modulates intensity but
does not affect the waveform displayed) for displaying
slectrical phenomena. The 85-5717 has Z AXIS INPUT on
the rear panel which is fed to the CRT circuit to modulate
the intensity of waveform displayed on the CRT screen.

If an input voltage of 0.5 Vp-p or more is applied, the
intensity is modulated, A negative input signal increases
the intensity, and a positive input signal decreases it.
The frequency range is from DC to 8 MMz, and the maximum
input it voltage is 50 V (DC + peak AC.)

A time reference for the waveform displayed can be
cbtained by applying a time marker 1o 2 AXIS INPUT.
Sweep rate can he calibrated by use of the time marker,
even it observing input signal at uncalibrated sweep rate.

Figure 2-24, Lissajou’s Figure of Different Waveforms
(Frequency ratio 1 : 1}

(a} Sine wave and (b} Sine wave and  (c} Sine wave and

sawtooth wave

triangle wave square wave
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3-1 ADJUSTMENTS NECESSARY
BEFORE MEASUREMENT

it may be necessary to adjust the adjusters -on the front
panel and hottom before atitempting measurements in
order to assure accuracy of measurements. In case of meas-
uring with a probe, its phase adjustment is necessary,
Whichever the case, the adjusting screwdriver (supplied as
an - accessory to the probes) may be used for adjustment
purposes.

About 30 minutes of warmup is recommended for
stabilizing operation before adjusting the controls and
probe phase,

3-1-1 TRACE ROTATION Adjustment

Traces may become not parallel to the graticule linaes on
the CRT screen due to geomagnetic effect or other cause.

If that occurs, display a trace on the CRT screen, move
it to the center of the screen withe POSITION, and adjust
the trace parallel to the graticule fines with TRACE
ROTATION. Before making this adjustment, install the
55-6711 in the normal place of use for measurements,

3-1-2 GAIN adjustment (CH 1, CH 2)

Vertical deflection check and adjustment are necessary
10 assure accuracy of voltage measurements.

The check and adjustment method is as follows. Set
VOLTS/DIV switch to 10 m¥, and connect INPUT to the
CAL 0.6 V output terminal with an accessory probe,
Check that the amplitude of the waveform displayed on the
CRT screen is 6 divisions. If it is not rating adjust it with
the GAIN, (See Figure 2-5.)

Section 3

suring Instructions

3-1-3 X5 BAL Adjustment (CH 1, CH 2)

If ambient temperature fluctuations are variable, the
vertical position of a trace may shift when s POSITION
is pushed or pulled.

If that occurs, adjust the X5 BAL while pushing and
puiling i POSITION so that the trace will not deviate
from its vertical position. {See Figure 2-5.)

3-14 VARIABLE BAL Adjustment (CH 1, CH 2)

If ambient temperature fluctuations are variable, the
vertical position of a trace may shift when the vertical
deflection VARIABLE controf is turned,

If that occurs, adjust the VARIABLE BAL while turn-
ing the VARIABLE control so that the trace will not
deviate from its vertical position. {See figure 2-5.)

3-1-b Probe Phase Adjustment

10 : 1 passive probe phase adjustment

The following probes can be used for the $5-5711: Type
850012 (1.5 m long) with an attenuation ratio of 10 : 1:
§5-0001 (1 m long), $8-0002 {1.5 m long), and S$5-0003
{2 m long), the later three with an attenuation ratio of
1 : 1. (Those probes with an attenuation ratio of 1 : 1 are
optional.}

A mismatched probe phase can result in measuring the
wrong waveform. Be sure to correctly adjust the probe
before use.

First, set VOLTS/DIV to 10 mV, connect the probe to
INPUT and the CAL 0.6 V output terminal so that a
calibration voltage waveform with an amplitude of 6
divisions is displayed on the CRT screen.

Next turn the variable capacitor of the probe, The
waveform changes as shown in figure 3-1 horc. Adjust the
variable capacitor correctly until the waveform is as shown
in Figure 3-1 a,
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Current probe sensitivity chesk

When using a current probe for measurement, check its
sensitivity beforehand.

Read the instruction manual for the current probe for
the checking procedure. The ce.5711 has the CAL 10 mA
current loop terminal on the rear panel, where a square
wave current of 10 mA flows in the arrow direction.

32 MEASURING METHODES

$8-56711

3.2-1 Voltage Measurement

Quantitative Measurement

The quaniitative measurement of voltage can be made
by setting the VOLTS/DIV VARIABLE control to the
CAL position. The measured value can be catculated by
Equation (3-1}or (3-2}.
4. Measurement with the x1 position of the probe:

Voltage (V) = VOLTS/BIV setting value (V/div)

x Displayed amplitude of input signat (div) . .{3-1)
b. Measurement with the x10 position of the probe:

Voltage {V) = VOLTS/DIV setting value {V/div)

x Displayed amplitude of input signat (div) x10. . (3-2).

Figure 3-1. Probe phase waveforms

Flatness

a. Correct compensation

b. Excessive compensation

¢. In sufficent compensation

Figure 3-2. DC voltage mesurement

Voitage is
applied

0O-volt reference
line {AC-GND-OC
switeh to GNDJ

Figure 3-3. AC voltage measurement
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BC Voltage Measurement
This instrument functions as a high input resistance,

high sensitivity, quick response DC volt meter in order to

measure DC voltage. Measurement procedure is as follows:

1. Set the sweep MODE switch to AUTO, and select 3
sweep rate so that the trace may not flicker.

2. Set the AC-GND-DC switch to GND. The vertical posi-
tion of the trace in this case is used as O-voit reference
line as shown in Figure. 3-2. Adjust the vertical POSITION
control in order to place the trace exactly on a hori-
zontal graticuie, which facilitates the reading of signal
voitage.

3. Set the AC-GND-DC switch to DC, and apply the volt-
age to be measured 1o the input connector. The vertical
diaplacement of the trace gives the voitage amplitude of
the signal. When the trace shifts upward, the measured
voltage is positive with regard to the ground potential.
When the trace shifts downward, the voltage is negative.
The wvoltage can be obtained by Equation {3-1} or
(3-2}.

AC Voitage Measurement

The measurement of the valtage waveform is performed
as follows; Set the VOLTS/DIV switch in order 1o obtain
the amplitude for easy reading, read the amplitude as
shown in Figure 3-3 and calcutate by Equation {3-1) or
{3-2}.

When the waveform superimposed on DC current is mea-
sured, set the AC-GND-DC switch to DC in order to mea-
sure the value including DC compenent, or set this switch
to AC in order to measure AC component only.

The measured value by means of this procedure is peak
value {Vp-p). Effective value {Vrms) of a sine wave signal
can be given by Equation {3-3}.

Peak voltage {Vo-p) {3-3)

2

Effective voltage (V rms) =

3-2-2 Current Measurement

Phanomena that can be observed by direct input applica-
tion to the oscilloscope are voltage phenomena, All elect-
rical phenomena other than voltage phenomena, such as
mechanical vibrations and ail others, require conversion
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into voliages for applying to INPUT,

In current measurements, a resistor of a known value is
added to the circuit to be measured, and voltage variations
at both ends of the resistor are observed on the CRT
screen of the oscilloscope. The current value is calculated
from the relationship V = IR, The resistor 1o be added to
the circuit must have a resistance within a range in which
the circuit will not change in operating condition, In case
a resistor cannot be added to the circuit to be measured for
reasons of operation, a current probe may be used for
measuring currendis without disconnecting the circuit.
As shown in Figure 34, the current at the measuring point
is detected by the core and secondary winding, and is
applied to the vertical deflection system of the oscilloscope.

When measuring a small current, the output of the
secondary winding is amplified and then applied. When
measuring a large current, a shunt is inserted to apply a
divided current. Otherwise, the core will be saturated.
This method, however, is subject to limitation in frequency
bandwidth. That is, it is unusable for high-frequency signals.
if the circuit is ungrounded, asignal inptut cannot assure
accurate current measurement. That is, adifferentialinput
amplifier is necessary in that case. As mentioned in the
paragraph on Operation for observation of the Sum of
Two Signals or their Differnce, the $8-5711 can be used
for differencial observation. This capability may be used
in the following way. Select the vertical mode ADD,
and CH 2 POLAR INV, Connect a probe to CH 1 and CH2

Figure 3-4. Current waveform measurement with current
probe

Circuit to be
' oscitloscope

measured

{
‘ C X
Load Lzrrent. probe 3
: / i | mPuT
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INPUTSs, and its tips to both ends of the resistor inserted.
Turn the VOLTS/DIV switches for CH 1 and CH 2 to the
same position. The waveforms for both ends of the resistor,
i, e., current waveforms, can now be observed.

3-2-3 Time Measurement

The time interval of two points on a signal waveform can
be calculated as follows: Set the TIME/DIV VARIABLE
control to CAL, read the setting values of the TIME/DIV
and x5 MAG switches and calculate the time by Eguation
{3-4}.

Time (s} = TIME/DIV setting value {s/div)

x Length corresponding to the time to be
measured {div)
x Reciprocal number of x5 MAG setting

Where, the reciprocal number of the x5 MAG setting
value is 1 when the sweep is not magnified, and 1/5 when
the sweep is magnified.

Pulsewidth Measurement
The basic pulsewidth measurement procedure is as

follows:

1. Display the pulse waveform vertically so that the dis-
tance between the top part of the pulse waveform and
the horizontal center line of the graticule may be squal

Figure 3-5, Pulse width measurement
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to the distance between the bottom part of the puise
and the horizontal center line as shown in Figure 3-4.

2. Set the TIME/DIV switch in order to make the easy ob-
servation of the signal.

3. Read the distance between centers of rising and falling
edges, i.e., the distance between two points at which
pulse edges cross the horizontal center line of the
graticute. Calculate the pulsewidth by Equation (3-4).

Rise {or Fail}) Time Measurement
The rise (or fall) time measurement of the pulses is

obtained as follows.

1. Display the pulse waveform vertically and horizontally
in the same manner as for the pulsewidth measurement
procedure.

2. Turn the horizontal POSITION control in order to set
the upper 10% point of the waveform on the vertical
center line of the graticule, ({In Figure 3-5, the upper
10% point is 0.4 division below the top of the pulse
since the displayed amplitude is 4 divisions.) Read the
distance T 1 between the vertical cenier line and the
point at which the rising {or fatling} edge crosses the
horizontal center line.

3. Shift and set the lower 10% point of the waveform to
the vertical center line of the graticule as shown by the
dotted line in Figure 3-5. Read the distance T2 between
the vertical center line and the point at which the rising
lor falling} edge crosses the horizontal center line.

Figure 3-6. Rise {or fall) time measurement
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4. Caleulate the rise {or fail} time by substituting the sum
of T 1and T2 for Equation (3-4}.

3-2-4 Frequency Measurement

Of the frequency measurement procedure, there are the
following methods. S

The first method: Calculate the one-cycie time {interval)
of the input signal by Equation {3-4) as shown in Figure 3-8,
and obtain th fraquency by Equation (3-5).

e o {3-56)

Frequency (Hz} = —g— e

The second method: Count the repetition number N per
10 divisions in the viewing area, and calculate the freguency
by Equation {3-6).

Frequency (Hz}
- Y N (c)

= .. (3-8)
TIME/DIY setting value {s/div} x 10 {div)

When N is large {30 to 50), the second method can give
a higher accuracy level than that obtained with the first
method. This accuracy is approximately equal to the rated
accuracy of sweep rate. Mowever, when N is small, the
count below decimal point becomes very ambiguous, which
results in considerable error,

Figure 3-7. Frequeney measurement {1)

Section 3 Measuring Instructions

For the measurement of comparatively low frequencies
having a simple pattern such as sine wave, square wave, tri-
angte wave, and sawtooth wave, measurament with high ac-
curacy can bhe effected by the foliwing method: Operate
the oscilloscope as an X-Y scope, make the Lissajou’s pat-
tern by applying the signal of which frequency is known,
and read the necessay value.

3-2-5 Phase Defference Measurement

Of the measurement of phase difference between two
signals, there are the follwing two methods:

The first one is the Lissajou’s pattern method by using
the instrument as an X-Y scope. The phase difference of
signals can be calculated form the amplitudes A and B of
the pattern shown in Figure 3-8 and by Equation (3-7).

. A :
Phase defference (deg) = sin™ 1? .......... {3-7}

The second method is an application of dual-trace func-
tion Figure 3-9 shows an example of dual-trace display of
leading and lagging sine wave signals having the same
frequency. in this case, the SOURCE switch must be set
to a channel which is connected to the leading signal, and
set the TIME/DIV switch so that the fength of t-cycle
of the displayed sine wave may be @ divisions,

Figure 3-8, Frequency measurement {2)
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Then, t-division graticule represents a waveform phase
of 40° {1 cycle =27 =360° ). The phase difference between
the two signals can be easily calculated by Equation (3-8).

Figure 3-9. Phase difference measurement using Lissajou’s
pattern

o1 /2 wmpest /2]
c

585711

Where, T is the distance between two points at which
the leading and lagging signals cross the horizontal center
line of the graticule.

Figure 3.10. Phase difference measurement by dual-frace
display
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separator circuit, and the vertical trigger signal (TV-V}
and horizontal trigger signal {TV-H} are separated by
the time constant circuit compased of a resistor and
capacitor. And after it, the stabilized synchronization is
assured.

In TV trigger delay sweep, & horizontai trigger com-
ponent is applied to the B trigger amplifier circuit.

4-1-6 A and B Trigger Amplifier Circuits

The signals appied to the vertical preamplifiers are
branched out and led to the A and B trigger amplifier
circuits. Before reaching these amplifier circuits, however,
the lowpass filter or highpass filter can be selected.

These trigger signals are applied to the A or B trigger
amplifier circuit, where the sighals are amplified to the
proper sensitivity, The amplified signals are led to the sweep
circuit via the pulse shaping circuit, which converts them to
trigger pulses having a constant rise time and voltage.

4-1-7 A and B Sawtooth Generator Clrcuits

The puise generated by the A trigger pulse shaping
circuit is applied to the A sawtooth generator circuit, and
a sawtooth signal for horizontal axis sweep is generated
when the sweep gate opens.

The B sawtooth generator circuit generates a sweep
signal at a preset time after the operation of the A sawtooth
generator circuit. The sweep by sawtooth B is called
delayed sweep, which may be classified by the start timing
of the B sawtooth generator circuit as fallows:

Continuous Delay Sweep

Sawtooth B is generated when a pulse signal is generated
by comparison of the voltage set with the delay multi-dial
with sawtooth A.

Trigger Delay Sweep

Sawtooth B is generated by the first trigger signal B
that reached after generation of a pulse signal by com-
parison of the voltage set with the delay multi-dial with
sawtooth A,

Section4  Theory of Operation

As described above, sawtooth waved aré generated by
opening and closing the sweep gated, and sweep gate
signals A and B generated at that time are led to the Z
axis amplifier.

4-1-8 Horizontal Amplifier

The horizontal amplifier drives the electron beamns
which scan the fluorescent face of the CRT in the horizontaf
axis {X-axis} direction, and amplifies the input signals up
to the inherent deflection factor to the CRT so that the
trigger signals from the A and B sawtooth generator circuits
will correspond to the time axis scale on the CRT screen.

Sweep signal A or B may be selected for the horizontal
ampiifier with the HORIZ DISPLAY switeh A or A INTEN
and B (DLY'D} input sweep signal A and sweep signal B
respectively 1o the horizontal amplifier.

In ALT operation, sweep signals A and B are alternately
selected by electronic switching every sweep, and input to
the horizontal amplifier.

In X-Y operation, the signal input to the vertical pream-
plifier for CH 1 INPUT led is to the horizontal amplifier
via the trigger amplifier and the signal applied to CH 2
INPUT is led to the horizontal amplifier. Thus, a Lissajous’
figusre can be displayed on the screen, by the signal applied
to CH 1 INPUT {X-axis display) and the signal applied to
CH 2 INPUT {Y-axis display}.

4-1-9 Z-Axis Amplifier

The Z-axis amplifier selects gate pulses from the A and
B sawtooth generator circuits, amplifies the selected pulse,
and generates a CRT intensity modulation signal. These
gate pulses are called unblanking pulses bacause they
eliminate horizontal sweepback.

The unblanking pulses vary in waveform according to
HORIZ DISPLAY switch position. An unblanking pulse
is generated from an A-gate waveform in the A sweep mode,
from a combination of A-gate and B-gate waveforms in
the A INTEN mods, and from a B-gate waveform in the B
{(DLY'D} sweep mode, in ALT sweep, unblanking puises
with the A INTEN waveform and B-sweep waveform are
alternately provided to the HORIZ DISPLAY switch by
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electronic switching every sweep, and input to the Z
axis amplifier.

In addition, the aforementioned chop blanking signal
for erasing the transient phenomenon during chopping, and
the signal applied to 2 AXIS INPUT for intensity modu-
lation from the outside are also provided to the Z axis
amplifier input.

H & positive signal of 0.5 V or more is applied to Z AXIS
INPUT, the CRT luminance lowers to permit intensity
modulation. The INTEN control for adjusting overall
intensity is also connected to the Z-axis amplifier input.

4-1-10 CRT Circuit

The CRT circuit consists of a circuit which generates
heater voltages and high voltages for generating and acceler-
ating electron beams, and grid circuits around the CRT
for proper focusing.

4-1-11 Low-Voltage Circuit

The low-voltage circuit generates stabilized low voltage
from commercial AC power to drive each circuit, and also
supplies a line trigger signal to synchronize with the CRT
scale Hluminating power and commercial AC power,

4-1-12 Calibration Voltage and Current Generator
Circuit

This is a constant-voltage constant-current square wave
generator, and is set to a repetition frequency of about
1 kHz. Using the signal generated by this circuit, probe
phases can be adjusted and oscilloscope input sensitivity
can be calibrated. Current probe phases can zalso be adjusted
by means of the current loop in the rear panel.

58-5711
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Section b

Maintenance

This section describes the maintenance procedures for
keeping the $5-5711 in good condition over a long period
of time. If it becomes necessary to check and replace the
circuit parts, refer to the Circuit Arrangement Diagrams.

Apart from the instructions given in this section, the
proper operation procedures described in section Z must
also be observed 10 assure long satisfactory operation,

5-1 PREVENTIVE MAINTENANCE

These are the preventive maintenance procedure for
preventing troubles and keeping your oscilloscope clean and
well for a long period of time.

5-1-1 Cleaning

The extent of dirt varies according to the ambient
condition in which the instrument is used, The instrument
should be cleaned as required. Dirt accumutated in the
instrument causes overheating because it interrupts
effective heat dissipation. it also damages the parts under
high-humidity condition. A dirty switch contact or
connector can cause faulty contact, and dirt accumulated
on the inner circuit part can cause spark during the wet
season. The fluids suitable or unsuitable for cleaning the
instrument are shown in table b-1.

Table b1

Suitable fluids: Alcohol, water, neutral detergent

Unsuitable Acetone gasoline, ether, lacquer
fluido thinner, methylethyl ketone,

chemicals containing ketone deter-

gent

Cover Cleaning

Remove the covers, and clean them with detergent.
Remove stains of grease using a soft cloth damped with one
of the suitable fluids shown in Table 5-1.

Front Panel Cleaning

Wet a soft cloth with one of the suitable fluids shown
in table 5-1, and clean the front panel with it. If alcohol is
used,some traces might be lefi. The front panel can also
be cleaned with detergent. In this case, it is necessary to
wipe off the detergent left on the panel and the controi
knobs with a cloth dampened with water.

Inside Cleaning

The best way of cleaning the dirt accumulated in the
instrument is to use an  air compressor. Dirt which
remains after blowing with air compressor can be removed
by using a soft paint brush and blowing again with air

COMpressor.

CRT and Filter Cleaning

The CRT screen and the filter can become dirty if they
are used for a long time. Ordinary stains and fingerprints
can be removed by wiping with a soft cloth. If they are
terribly dirty, use a soft cloth dampened with alcohol .

B-1-2 If Unused for a Long Time

If you don't use the instrument for a long time, remove
the probe, adaptor, etc. From it and put them in the
supplied bag. Attach the supplied panel cover to it, put the
dust cover on the device, and store it in a place as dry as
possibele.

This can keep the instrument clean.
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5-1-3 Checking

Inspect the inside of the instrument periodically for
burnt resistors, fauity contacts, or damaged printed circuit
boards. Major troubles can be prevented by repairing them
immediately.

5-1-4 Periodic Adjustment

Periodic inspection and adjustments are necessary for
keeping the instrument in accurate operating condition at
all times. |f the instrument is continuously used, inspect
and adjust it about every 1000 hours. If it is not used so
much, it may be inspecied and adjusted about every six
months,

5-2 PARTS REPLACEMENT

The replacement procedures for faulty parts detected
by circuit inspection are described here. Be sure to dis-
connect the power cord from the electrical outlet before
replacing any faulty parts.

5.2-1 Cover Removal

The covers must be removed before inspecting the inside
or replacing faulty parts.

Be sure to remove the rear panel first in removing the
covers. The rear panel can be removed by removing the two
each screws on the right and ieft of the panel. Then, remove
the six screws from the top, left, and right sides of the top
cover in its front and rear parts, and remove the cover by
pulling it rear ward. {The front end of the top cover is
inserted behind the front panel.}

Remove one each screw in the front and rear parts of the
bottom cover and the two screw near the center of it, and
remove the bottom cover by pulling rearward. (The front
end of the bottom cover is inserted behind the front panel}.

§S-6711

5-2-2 Printed Circuit Board Removai

To replace a faulty printed circuit board or a fauity
parts on a printed circuit board, remove the printed circuit
board.

The instrument has separate printed circuit boards for
the V-unit, H-unit, and others.

The printed circuit board for the V-unit consists of the
following circuits.

CH 1 preamplifiers (1), {2)
CH 2 preamplifers {1}, (2}
Delay cable driver

Vertical control

Vertical pane! switches

The V-unit removal procedure is as follows.

1. Remove the control knobs VOLTS/DIV, VARIABLE,

POSITION and GND REF for CH 1 and CH 2.

2. Remove the two screws on the bottom of the sub panel
and the screw form the right side of it.

3. Remove the two screws over the CH 1 and CH 2 INPUT
connectors on the front panel.

4. Rernove the four screws that fasten the printed circuit
board.

5. Remove the V-unit by sliding it rearward.

Figure b-1. External View of the V-Unit

Screw on right side of sub panel.

Screws at bottom of sub panel
V-unit ‘

s

{This photo shows the instrument upside down.)
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The printed circuit board for H-unit consists of the

following.
CH 3 and CH 4 attenuators and preamplifiers
TV sync separator
A trigger generator
B trigger generator
B sweep generator

The H-unit removal procedure is as follows.

1. Remove the two screws on top of the sub panel and the
screw on the right side of it.

2. HMemove the two screws over the CH 3 and CH 4 INPUT
connectors on the front panel,

3. Disconnect the connectors for the leads that are con-
nected to other printed circuit boards.

4. Remove the four screw that fasten the printed cirguit
board.

5. Remove the H-unit by sliding it rearward.

To remove the individual printed circuit boards, remove
the pin connectors and multi-connectors that are connected
to them first and them the control knobs and rotary
switches from the front panel and the screws that fasten the
printed circuit boards.

Figure 5-2. External View of H-Unit

Screw on right side of sub panel
Screws on top of sub panel

Section 5 Maintenance

%-2-3 Printed Circuit Board Parts Replacement

In replacing diodes, transistors, C's, resistors, or
capacitors, on a printed circuit board, use your soldering
iron carefully so that neither the copper foil of the printed
circuit board will be peeled off nor any parts on the circuit
board will be damaged.

Because the semiconductors, such as transisiors and
diodes, are not thermal-resistant, pinch the leads with
tweezers and solder them quickly component so that the heat
of the saldering iron will not be directly conveyed to the
semiconductor. Diodes and transistors used for replacement
must have good performance.

The resistors, capacitors, and other passive elements
used in the instrument are carefully selected so any replace-
ment parts to be used in their place must have good ones,
{See the parts list in section 8.)

Electrode contact of transistor or diode and serious
variation of their characteristics may incidentally make
a resistor burn or a capacitor short-circuit. If such a trouble
should occur, eliminate the cause of it before replacing the
faulty part.

5-2-4 Replacing Resistors, Diodes or IC's

In replacing a transistor, diode, or IC, make sure of the
electrodes. {See tables 5-4, 5-5, and 5-6.)

Particularly, transistors must be replaced with ones
that have good performance. The transistors that have
been specially selected are moted in the schematic diagrams.

5-2-5 Power Transistor Replacement

The power transistors for the instrument are mounted
on the rear sub panel. In replacing any of them, remove the
rear panel, and remove the screw that fastens the transistor.
The power transistors are connected with a connector,

In installing a new transistor, first wind heat dissipating
silicon rubber {TC-30} around the transistor to assure
satisfactory heat dissipation between the transistor and sub
panel, and install the transistor. Be sure to insert it into the
cennector in the correct direction. {Connect the brown lead
of the connector to pin 1 of the transistor, and the crange
lead one to pin 2 of the transistor.}
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5-2-6 CRT Replacement

Handle the CRT carefully in replacing it because it will
be damaged easily by dropping or shock. Care must be also
taken not to apply too much strain to the deflection pin to
prevent the gtass from cracking.

The CRT removal procedure is as follows:

1. Remove the rear panel and the top cover.

2. Disconnect the CRT socket.

3. Remove the anode cap after discharging it because it
might retain a high voliage charge.

4. Disconnect the wires from the delfection pin.

The biue. and yellow leads are for vertical deflection,

the white and black leads for horizontal deflection,

and the red lead is for the negative electrode of Q3
of V1 {CRT).

Disconnect the leads with care so that they will not be

rewired to the deflection pin in the wrong way.

5. Disengage. the connector at the tip for the trace rotation
coil leads (white, black).
8. Pull out the ORTHO leads {green biue},

555711

7. Bemove the four screws that fasten the printed circuit
board {V main amplifer) over the CRT, and lift it
stightly.

8. Remove the two screws that fasten the CRT clamps to
the rear sub panel.

9. Loosen the fong screws for the CRT clamps that fasten
the CRT.

10. Slightly pull the CRT and shield case rearward, lift
the front end of the CRT and pull it forward until it
comes out.

~11. Pull the CRT carefully from the shield case.

Reverse the above procedure for installing the CRT.
If the CRT has been replaced, readjustments must be made
by referring to section 6 Performance {Check) and Adjust-
ment.

Figure 5-3. CRT and its Peripheral Parts

Leads {white, black} form trace rotation coil

Deflection pin

Black, white, red Yellow, blue

Morizontal deflection

Vertical deflection

CRT socket

S

CRT clamps Anode cap
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5-2-7 High-Voltage Power Transformer Replacement

Care must be taken in replacing the high-voltage power
transformer which supplies high voltage to the CRT because
the CRT cicuit may be live with high voltage. The removal
procedure is as follows:

1. Remove the rear panel, and top and bottom covers,

2. Remove the two screws that fasten the high-voltage
case, and remove the case,

3. Remove the three screws that fasten the printed circuit
board for the high-voltage circuit, disengage the printed
circuit board connector and transistor comnector,
and removs the printed cireuit board.

4. The high-voltage power transformer is soldered on the
printed circuit board. It must be unscldered by using
a soldering iron. When the high-volitage power trans-
former has been replaced, readjustment is necessary.

5-2-8 Replacing Control Knobs and Rotary Switches

The controf knobs and rotary switches are mounted on
the printed circuit boards and the front sub panel, Their
replacement procedure is as follows:

1. Remove the screw from the printed circuit board on
which the control knob or rotary switch to be replaced
is mounted,

2. Disengage the connector that is connected to the printed
cireuit board,

3. Remove the control knob or rotary switch,

4. Remove the nut which fastens the contol or rotary
switch, and remove it together with the printed circuit
board. {Refer to the Hand V-unit removal procedures
merntioned before.)

5. Meit the solder that fastens the control or rotary switch,
using a sodering iron, Reverse the above procedure for
installing them,

Section 5  Maintenance

5-2-9 Replacing Pushbutton Switches

Pushbutton Switches for the H— and V-Units

After following the removal procedure of the H—/
V--unit remaval procedure mentioned before, remove the
pushbutton switch from the printed circuit board, using
a soldering iron. The replacement procedure for the
HORIZ DISPLAY and horizontal MODE pushbuttons is as
foliows:

HORIZ D{SPLAY and Horizontal MODE Pushbuttons
Follow the removal procedure of the H—/V-unit,

remove the front panel, and proceed as follws:

1. Remove the nuts that fasten the A and B TIME/DIV
switches, horizontal POSITION control, HOLDOFF

_control, and TRACE SEPARATION control form the
sub panel.

2. Remove the A-sweep printed circuit board.

3. Remove the two each screws that fasten the HORIZ
DISPLAY and horizontal MODE switches from the sub
panei, and remove them together with the printed circuit
board.

4, Melt the solder that fastens the printed circuit board
by using a soldering iron, and remove the switches.
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6-1 GENERAL

Correct measurement requires the normal operation of each circuit in $§8-8711 and satisfactory maintenance of their per-
formance.

With the regular performance check and adjustment, 85-5711 can develop its functions in a reliable manner for a long
period of service. This section describes the appropriate method of check and adjustment.

6-2 PERIOD OF CHECK AND ADJUSTMENT

The reguiar and periodical check and adjustment of performance is necessary for correct measurement. The proper check
intervals for $5-5711 are six months,

6-3 PRECAUTIONS FOR CHECK AND ADJUSTMENT

For the performance check and adjustment, pay attention to the following:

a. In each check and adjustment items, the description for the control knob mainipulation presupposes the setting completed
for item 6-6 Preparation. Whether the check and adjustment are carried out for all items or for limited items, make sure to
start the operation from the point where the setting has been made according to the preparation for check and adjustment,

b. Sore signal generator outputs at a B0L) termination; so using a coaxial cable with characteristic impedance of 50§ {e.g.
BB-120 by lwatsu), terminate the cable end at the scope side with a 50 (terminator (e.g. BB-50M1 by hwatsu).

¢, The low-voltage power is supplied to all circuits. If its voltage or ripple goes outside the specified values, the other per-
formance will be affected. If check and adjustment, terefore, check the low-voitage power supphy first.

d. The CRT has a high-voltage. For its check and adjustment, be careful not to catch an electric shock.

e. The adjuster has the circuit numbers. To make the circuit clear, the number in the boxes of the circuit diagrams are describ-
ed before the circuit number.

6-4 EQUIPMENT REQUIRED

The check and adjustment requires the equipment and accessories as described in table 8-4-1. The equipment must have the
performance equal to or greater than those described in the table. The signal connector of 85-6711 is BNC. if the terminator
or signal output terminal is other than BNC, prepare a converter connector.



Table 6-4-1 List of equipment required

58-5711

Equipment

Minimum Specifications

Purpose

Recommendesd Model

Scope catibrator

e Standard-ampiitude
signal tevel

e Time-mark geberator

& Sine wave generator
e Square wave
generator

e Fast rise signal
generator

: BmV to BV
20.5% or less
: 10nsec to 2 sec
10.05% or less
1 1kHz £20%
Frequency range
: 50Hz 10 250kHz
Rise time
: Bnsec or less
Repetition
: 50kHz to 200kHz
Rise time
: {.35nsec or less

Vertical, triggering and
horizontal checks and
adjustments

Iwatsu
SC-340

TEKTRONIX
PG506 Calibration Generator
TGH01 Time-Mark Generator
{TMB00-series power module
mainframe is needed)

Standard signal
generator

Frequency

: B0kHz to 100 MHz
Output level

: 80mV or more

Pattemn distortion, bandwidth
and phase difference checks
and adjustments

HP
8654A/B

TEKTRONIX
SG503 Leveled Sine-Wave
Generator

Digital volt-meter Range Power supply checks and Iwatsu
: BC 1o 200VDC adjustments VOAC747
+0.05% + 1dgt HP
: 0 1o 300VAC 346BA/B
High-voltage probe Range High-voltage power supply lwatsu
{For digital volt-meter} : DC 1o 20kVDC check and adjustment High-voltage probe

+3% + 1dgt

HP
34111A




585711

Table 6-4-1 List of equipment required {cont.)

Equipment

Minimum Specifications

Purpose

Recommended Model

Test Oscilloseope and
x1 probe {x1 probe is
optional accessory)

Bandwidth

: DC to 1MHz
Minimum defection
factor: Tmv/dv

Power supply ripple check
and general troubleshooting

a. lwatsu
55-5212
TEKTRONIX
213 Oscilloscope
b. lwatsu
§5-0001/0002
TEKTRONIX
P8101 Prove {x1)

Fraequency counter Range: 10Hz to 1.6MHz Repetition rate of calibra- iwatsu
Resolution: 1Hz tor check FC-8841
HP

5300/6301A

Voltage regulator AC line voltage range check

Termination Impedance: 50 £ Signal termination twatsu

(2 requiired) BB-50M1

Divider Signal interconnection lwatsu
B-50D3

Cable Impedance: 50 £2 Signal interconnection lwatsu

(2 required) Length: 120mm BB-120C

Supplied x10 probe Signal interconnection lwatsu
55-0011

Screwdriver Adjust variable resistors lwatsu

and capacitors

Probe accessory

63



Section 6  Check and Adjustment S55-5711

6-5 CHECK AND ADJUSTMENT ITEMS

The check and adjustment items are shown in table 6-5-1.

The right column indicates items that may be affected by adjustment.

Together with one item, also check and adjust other items that may be affected by that item.
In check and adjustment of all items, do them in the following sequence

Table 6-5-1 1tems and interactions

order Checks and adjustments items Page Checks and adiustments affected
Power supply and CRT
1 6-7-1 Power supply DC level | {voitage range) 6-6 All items
2 6-7-2 Power supply DC level I} {ripple voltage) 6-7 All items
3 6-7-3 AC line voltage range 6-8
4 6-7-4 Limit level 8-9 6-7-5
5 6-7-5 High-voltage power supply 1 610 6-7-6, 6-7-10, 6-9-6, 6-2-11, 6-8-15,6-114
6-11-5, 6-12-1
6  6-7-6 Intensity 6-11 6-7-7
7 6-7-7 Focus 812
8  8.7-8 The parallef of the horizontal trace 8-13
and horizontal scale {TRACE ROTATION])
9  6-7-8 The parallel of the vertical trace 6-14
and vertical scale (ORTHOGONALITY)
10 6-7-10 Pattern distortion 615 | 6.9-6,6-11-4,6-11-5
Calibrator output
11 6-8-1 Repetition rate 6-16
12 6-8-2 Qutput voltage 6-17
Vertical deflection system
13 6-8-1 ADD balance 6-18 6-9-8
14 6-8-2 X5 balance 6-18 6-9-4, 6-10-2, 6-12-2
15 6-9-3 BmV batance 6-19
16  6-2-4 VARIABLE balance 6-19 6-10-2, 6-12-2
17 6-9-5 Pulse response | 6-20
{CH1e CH2 sag at 10mV/div)
18 6.9.6 Deflection factor | (CH1CH2) 6-21 | 6121
19 6.9-7 Pulse response 11 6-23
{CH1«CH2 sag at TmV/div}
20 6-9-8 Position center {CH3 CH4) 6-24

6—4



LG-9 sousielip eseyd £-Z71-9 0¥
059 U011B00] J0AG Z-Z1-9  6F
059 10108 UOIOBYAC] L-Z19  8E
uoneiado A — ¥
6¥°9 934900 A-X JO1MP £L-11-9  LE
Ly9 Aejap jo dols pue LeIg 9-11-9  9¢
9y 9 oyel daams paylubely 6-11-9  §€
o sl deamg p-L1-9  bE
£¥9 uUeisdeams g .y £-LE-9  gg
2219 9 Jisy voneayubew g-11-9 2
v 9 Jeipidwe [pluoziioy jo abeljon sbeisny |-L1-9 LS
wiazshAs :o._ﬁ.mmo_u PII0ZII0H
868 0F-9 {PHD - £HD) 1) onop BupeBBiyy g-0L-9 0
8¢-9 {ZHD « LHO) | (o2 BuueBbia) z-01-9 62
9¢-9 [eno| BuisBBlL X14 L-0L-9 8Z
wielsAs tab61s
§E9 Auseeury 169 L2
¥E-8 uipimpueg y1-6-9 92
£ES {Bes pHO - EHD) Al asuodsal asind £1-6-9 G2
£01-9 01 L-0L-9'EL-59 069 g9 {SI9U10 PUE JOCUSIBAC) [|] 9sUOdsal 3S|Nd ZL-6-9 VT
08 {FHD- SHO) 11 40108 UOIDBAQ LL-8-G £
8¢9 {#HD » EHO} {1 UoliesUBdWOY JO1BNUSLIY 0169 TC
9¢-9 {ZHD » LHD) | uoiesusdwoo lolenu2ily 8-6-9 A
PIIDaLLE SIUAWIISNIPE puUBR $308YD abiey $WIaY wausnipe pue 308y HPIO
LELGSS

JusLsSNipY pue Yseyn

g tionoseg



v 1snipe ‘Jamod Aiddns o1 uo yolms HIMOJ wang,

swa ||y

Swal] pelejey

‘abue

uoizeaoads 3yl UL 3198 ag ued sabeljoa 1aylo ‘Azi— Buisnipe Ag iyl yons s ubisap ayy

‘urefie sUOIBDO| Jaylo e sebeljon youyD (g-£-0 inbi4 085) POV AZL— L1
HIZ YUM ,AZL—,, 1Sn[pe ‘snjea pajel syl apisino st sbeljoA Byl §| 'sonjeA pPalBt oYL UIYLM Si SBMJBA By}

HHaTY

usunsnipy

1841 Mo8yo pue punolf syl pue (g-/-g 84nbi4 s8s} uolysod uswainseaw aul ssoloe afeljon Byl aunsesy pue yosyn
A FE T uyum A szt
A TLF ulgum AoBE T+
A T0F ulum AN
A TOF wm Aog
A ZEOF M AZE

abuel sBejjon Inding abeljon 18mod DO
fiunzey
uondiioasag waly

{ebuey sberjop) § [9ney H(q Alddng tamod 1-/-9

LNINLSOCAVY ANV NITHI LHD ANV AddNS HAMOG £-9

114938

‘aujyoB

ayl dn tueas 01 SBRNUIW OE 1NOGE JOJ LOILpUOoD By} dead
pue ‘adei} pue Ausueiuy Jedodd syl spiaosd 03 NN

‘ioembaa obeyjoa

e Buisn obiues eyl ujyum abeljor eyl 18s ‘L 1/G-S8 4O
aBuel Buneiado ay) spisino sy ebeyjon sulf syl 3} "aul| Byl
30 1008 Bryd ayy 01 prod Jamod syl joeuuon -abejjon
aul] 2yl 1aall o} jaued Jeas 8Ul uo youms abeljon syl 188 g

321 9UL 1B 9)gB3 Y1 Ul UMOYS SB SGOUd [DJIUGD
pue saUoLIMs 8yl 1as ‘uo Jamod ayi Buuiny suojeg g
0,8 T0 EZ I8 aameadiun] Jusiguie syl 185 *|
:Bumofo) au3 sxedsid “tuswisnipe pue yosys Bupew aJ0jeg

NCILVUVdAtd 99

<

g9

UIn1 BSIM{D0}0-181LN0 j{N -
Y

Vo

JAS WL

{usnd) afiuelpiy
ainvy

WHON

L HD

ov

{ysng) aBuzipiy
abBugapiy

WNHON

TN

2G

(usnd} w0

AW gL

sHuRIpIA

L HO

UENY S5 20D [Ny
abugipiy
sbuzipin

abuedpiw 8yl yo 3ybia Apubyg
440

LA IWL AY13Q
AYdS1a Z1HOH
FTEYVIHVA Y
AlG/ANIL Y

(8" V) 1EAST

A0 TV.LNOZIHOH
440070H

(8 *v) 304N0OS

(8 * ¥} DNITHNOD
{OVIN O X TINd) INIA
NOELLI SO oo
HV10d € HO

HIQIM ONVE

{€ HO-L HD) OG-0V
{Z*1 HD) ITAVIHVYA
{T* 1 HD) AIQ/SLTIOA
{Z HD * 1 HO) NOILISOd »
A0 TVYDIILHAA
AIVIS

sNo04d

NILNI 8

NIALNI Y

H3IMOd

Butieg

$10JIU0D PUB SBYIHME

W9l YoBa JO JUSUISNIpE pue yooyo Bupew

UBUM SIUSILOD B3 O} JjR4 pue 19| oyl o3 abed ayy uedp

HOINEID

susnipy pue 3osyy g uoldeg




566711

6-7-2 Power Supply DC Level Il {Ripple Voitage)

Section 6

Check and Adjustment

{tem Description
Rating
DG power voltage! Ripple voltage
— 12 ¥ 3.6 mVp or less
+ 5 V t
i mVp-p orless
+ 12V *
+ 39 Vv
2 mVp-n or fess
+ 129V
Setting Stop the sweep by setting HORIZ mode to SINGLE,
Check Connect a X 1 probe the oscilloscope and check the ripple voltages of each power supply.

Related items

All items

6-7



Section 8

Check and Adjustment 555711
6-7-3 AC Line Voltage Rangs
ftam Description
Ratin The CRT waveform musi be sufficientl
’ o -V Se? . Center Voitage range Fuse used
stable within the voltage range shown in position voltage
the right table. A 100 vV 90 to 110 V| 2 Aslow-
B 115 v 103 to 128 V| blown fuse
c 220 V 195 to 242 V| 1A slow-
D 230/240 VW | 207 to 264 V| blown fuse
Connection $5-5711 Voltage regulator
Setting With A TIME/DIV switch being set to 10 s, swing the amplitude 6 div.
Check Precaution
In exchange of the power switching plug or replacing fuses, remove the
power cord from the line plug socket. When exchanging the voitage plug,
remove the rear panel,
Using a voltage regulator, change the AC supply voltage continuously in the rated range, and check that
ripple or intensity modulation doss not appear on the CRT waveform.
CRT Normal waveform Abnormal waveform
waveform




5S8-5711% Section®  Check and Adjustment

8-7-4 Limiter Lavel

ltem Description

Rating The CRT circuit oscillates and stops intermittently when the CRT cathode voltage {—2.45 kV)
reaches —2.6 kV to -3.0 kV. In this condition, brightness is increased intermittently and
returns to normal when the CRT cathode voltage is restored to -2.45 kV,

Setting Set A INTEN to fully counter-clockwise.

Check and
adjustment Precuation

» The limiter protects the CRT should the high-voltage reach an abnormally
high level. The limiter level is checked by aftering the CRT cathode voltage
(the CRT deflection factor changes when this voltage is aftered). This
check should only be performed to check limiter operation or adjust
CRT cathode voltage.

- As high-voltage is measured when the limiter level and CRT cathode voltage
{described later] are checked, particular care should be taken to guard
against electric shock,

These checks should be performed only after A INTEN is turned fully to
the left to extinguish the trace.

Measure the voltage between the CRT cathode {see Figure. 6-7-1) and GND with a digital multimeter
{use a high voltage probe) and gradually raise the voltage with 20R13 HV ADJ {see Figure. 6-7-3}. Check
that the limiter operates (as evidenced by the intermittent increases in brightness) when the voltage
indicated on the muttimeter is between —2.6 kV and —3.0 kV.

When the above checks have been completed, check the CRT cathode voltage as described in “CRT
Cathode Voltage™ and set it to —2.45 kV.




Section 6  Check and Adjustment S8.6711

8-7-5 High-Voltage Power Supply

Item © Description
Rating —2.45 kV 5% (between the CRT cathode and ground)
Check and Precuation
Adjustment

If the error of the CRT cathode voltage is within 5%, do not made adust-
ment, except when all items or deflection factor and sweep rate are adjusted.

Using a digital multimeter {with a high-voltage probe}, measure the voltage between the CRT cathode and
the ground (see Figure 6-7-1), and check that the voltage is within —2.45 kV + 5%,

if the result is outside the rated value, adjust the voltage with 20 R13 HV ADJ (see Figure 6-7-2).

Related ltems 6-7-6, 6-7-10, 6-9-6, 6-9-11, 6-9-15, 6-114, 6-11-5, 6-12-1

Figure 6-7-1. Testpoint Location (CATHODE of CRT)

CRT pin 2




SS-5711 Section®  Check and Adjustment

8-7-6 Intensity

Item Description
Rating The trace is extinguished when A INTEN control is turned fully counter-clockwise,
Setting Measure the voltage of 19R54 {see Figure 6-7-2) and the ground using the test oscilloscope.
Check and Check that the maximum value of the Z AMP output wavetorm is +80 V when A INTEN control is turned
adjustment fully clockwise. If it is not +80 V, adjust with 19R31 LEVEL {see Figure 6-7-2},
Adjust with A INTEN control so that the maximum value of the Z AMP output is +40 V. The trace
should appear faintly at this setting, if it does not, adjust with 20R44 INTEN ADJ (see Figure 6-7-2).
Related items 6-7-7




Section 6  Check and Adjustment $S-6711

6-7-7 Foous
itemn Description
Rating Using FOCUS cantrol, adjust focus to & suitable setting within =45° of midrange.
Connection §8-5711
Sine wave generator
‘ {SC - 340}
CH 1 INPUT OUTPUT
= A
F--—‘ \_,-/’(\X
e WV so0 ke
Coaxial cable
Setting Set A INTEN control so that the trace is slightly visible, apply a 500 Hz sine wave signal to CH 1 INPUT,
and adjust output voltage so that amplitude is 6 divisions.
Check and While viewing the waveform, adjust so that the optimum focus is obtained. If optimum focus cannot be
adjustment chtained, set FOCUS control to the midrange and adjust with ASTIG (on front panel), 20R57 FOCUS 1,
and 18R71 FOCUS 2 {sge Figure 6-7-2).
Adjust with 19R62 AUTO FOCUS (see Figure 86-7-2} to minimize the effect on focus when intensity
is adjusted by turning A INTEN control to the right.




58-5711

Section 6  Check and Adjustment

6-7-8 The parallet of the Horizontal Trace and the Horizontal Scale {(TRACE ROTATION)

Item Description
Rating The horizontal trace and the horizontal scale lines should be parallel at the center of the screen.
Check Precaution

As the angle of the trace is affected to some degree by the earth’s magnetism,
check and adjust after the S5-5711 is set in position for measuremant.

Superimpose the trace on the horizontal center line of the scale (use POSITION control} and check
that both are parallel. If they are not parallel, adjust with TRACE ROTATION {on the front panel},




Section 8  Check and Adjustment 8S-6711

6-7-9 The Parallel of the Vertical Trace and the Vertical Scale (CRTHOGONALITY)

item Description
Rating The vertical trace and vertical scale lines should be parallel at the center of the screen.
Connection
$§8.5711
Sine wave generator
{SC - 340)
L CH 2 INPUT OUT?U{‘]
B — M\Y, [ h\
\ W\J 1 kHz
Coaxial cable

Setting Set HORIZONTAL DISPLAY switch to X — Y and adjust to an amplitude of 8 divisions.
Check and
adjustment Precuation

As the angle of the trace is affected to sorme degree by the earth’s magnetism,
check and adfust after the S5-5711 is set in position for measurement.

Superimpose the trace on the vertical center ling of the scale {use POSITION controt and FINE control)
and check that both are paralel, If they are not paratlef, adjugt with 18R102 ORTHOGONALITY (see
Figure 6-7-2}.

Note: Asthe adjustments in 6-7-8 and 6-7-8 affect each other, they should be repeated a number of times.
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88-5711 Section 6 Ch_eck and Adjustment

6-8-2 Repetition Rate

Item Description
Rating tkHz £1%
Connection : :
S88-5711 o
Frequency counter
(FC - 8841)
C} N i
VA CAL 2% | B
e T -
\ )
N Coaxizl cable
Check Check that the calculated value is within 1 kHz £1%. If it is not, adjust with 21R26 FREQ AD.J (see
Figure 6-8-1}, }




Section 6  Check and Adjustment §5-5711

6-9 VERTICAL DEFLECTION SYSTEM

6-8-1 ADD Balance

ltem Description

Setting Set the vertical MODE switch to ALT and set the horizontal traces to the center of the screen with
CH1 and CHZ POSITION control.

Check and Turn the vertical MODE switch to ADD and check that the trace does not move.
adjustment Adjust with BR31 ADD BAL {see Figure 8-8-1}, if it does move.

Related ltems 6-9-8




855711 Section 6  Check and Adjustment

6-9-2 X 5 Ralance

Item Description
Setting Set the CH1 and CH2 VOLTS/DIV switches to b mV.
Check and Check that the trace does not move when PULL X 5 MAG switch is replaced by push-pull. If CH1 moves,
adjustment adjust with 1R46 X & BAL (see Figure 6-9-1), and if CH2 moves, adjust with 2R46 X 5 BAL (see Figure
6-9-1).
Related ltems 6-9-4, 6-10-2, 6-12-2

619



Section 6 Check and Adjustment §8.6711

6-9-3 b mV Balance
Item Description
Check and Check that the trace does not move when the VOLTS/DIV switch setting turned from 10 mV/DIV

adjustment to 5 mV/DIV, If CH1T moves, adjust with TR77 5 mV BAL {see Figure 6-9- 1), and if CH2 moves, adjust
with 2R77 5mV BAL (see Figure 6-8:1). '
6-9-4 Variable Balance
tem Description
Check and Check that the trace does not move when VARIABLE control is turned. 1f CH1 moves, adjust with
adjustment 3R47 VAR BAL (see Figure 6-9-1), and if CHZ moves, adjust with 4R47 VAR BAL (see Figure 8-9-1}.

Perform the same check with VOLTS/DIV switch set to 5 mV, 2 mV and 1 mV.

Related ltems

6-10-2, 6-12-2

820



85.5711 Section 8  Check and Adjustment

6-9-5 Pulse Response 1 (CH1- CH2 sag at 10 mV/D1V)

ltem Description
Rating 1%
Connection
8S-6711
Square wave generator
{SC - 340}
CH 1 INPUT
| ! C:;;H 2 INPUT //[OUT?UT
,-\ "7 . ‘i\J ‘\‘ rw_:’/,_l—,_,,,,mmm
\\ 5082 Tefm“‘ H | "\
\ SRR \ !
N ML 1 wmz
50§} Coaxial cable
Setting Set to an amplitude of § divisions on the CRT screen.
Check and Check flatness of the square wave. if CH1 is aut of the rating adjust with TR63 X1 LF COMP (see Figure
Adjustment 6-8-1), and if CH2is not within the rated value, adjust with 2R63 X1 LF COMP (see Figure 8-9-1).
CRT
60Hz tkHz
waveform
Reference $
a \ ,
1 A: Basic amplitude Sag = % {or Kg,») x 100%
A a:  Sag The larger 'or
Al 2 oor ~—a-,§s taken,
A A
{Electronic Machinery industry
i Bl Association MEA - 27)

6-21



Section 8  Check and Adjustment 85-5711

6-9-6 Deflgction Factor | (CH1T-CH2)

e Description
Rating X1:32%

X B: 4%
Connection 88571

Standard-amplitude signal level
(8C - 340}

1

| |

CH 2 INPUT

KCH 1 INPUT & oF ™

*
A}

X

. b, B0 mV

QUTPUT

Setting
556711 Amplitude Calibrator
Seqguence Input P
voltage on CRT
Channel VOLTS/DIV screen Circuit No. Name
CH1+CH2 - 8R64 | MAIN GAIN
1 CH?1 16 mv 80 mv 3R56 CH1 GAIN
CH2 AR56 CHZ GAIN
6 div 2%
oHi 3R32 CH1 8 mV GAIN
2 b mV 30 mv 4R32 CH2 5 mV GAIN
CH2 v 5 my
SmV m
> 6 div 34
10 mv 2 12 mv ty A%
28 mv 120 mvV
50 mvV 0.3V
3 CH1=CH2 9.1V 06V | 6divizn - -
02V 1.2V
05V 3 vV
T v 8 Vv
Z vV 12 Vv
BV 0 0V

*1 Coarse adjustment for CH1 and CH2, used with large errors in the same direction.
*2 (PULL X5 MAG) puiied out
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$S.5711 Section 6  Check and Adjustment

6-9-9 Attenuator Compensation | (CH1- CH2) (Cont.)

ltem DGescription

CRT Through compensation
waveform Flatness Overshoot Roundness

/ ] i

Y ] I
RS ;o P !
A \ NN D R 2 O O O

B RS

{a) Proper (b} improper {¢} Improper
{overcompensation) {undercompensation}
. Probe compensation
Roundness

Flatness Qvershoot

{a} Proper {6} Improper (e} improper
{overcompensation} {undercompensation)

Figure 68-9-2.  Adjustrment locations {CH1+ CH2 attenuator compensation)

Bottom

CH 1 through

CH 1 probe

cn

CH 2 probe

CH 2 through
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Section 6

Check and Adjustment

6-9-10 Attenuator Compensation §l {CH3.CH4}

$8-5711

Item Description
Rating 2% or less
Connection 85.5711 H 4 INPUT .
¢ CH 3 INPUT Square wave generator
T CDP {SC - 340}
| “‘
A Y
%
1
I { L )
$
Bl ;
;_\_\\ '
r
1
1
“ VUL 1 kme
Setting
Ere- SS55711 Input Signai Calibrator
Amplitude
quenecy
Chan-f Vert 0.1 V- on screen Remark
nel MODE[1 Vv Voltage | Waveform | Frequency Circuit No,
1 ALT |0V gV 9 C8 and probe —
CH 3 |and 9C2 Probe
2 QuAaD|1 v 6o vV a3 Through
IN
push Square ] 9 C28 and
3 oy 6V wave 1 kHz 6 div 2% probe -
CHa 9 Cc22 Probe
4 1Y 60V 9C21 Through
Check and 1. Check flatness of the CH3 square wave. Adjsut with 9C8B (see Figure 6-9-3} and the probe compen-
adjustment sation adjustment variable capacitor as required,

2. Set 0.1V — 1V switch to 1 V, set the input signal to 60 V, and check the attenuator compensation.
Adjust with 9C3 and 9C2 {see Figure 6-8-3} as required.
3. Check flatness of the CH4 square wave. Adjust with 9C28 {see Figurs 6-3-3) and the probe compen-

sation adjustment variable capacitor as required.
4. Set 0.1 - 1 V switch to T V, set the input signal to 80 V, and check the attenuator compensation,
Adjust with 9C21 and 9C23 {see Figure 6-9-3} as required.
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S58.5711 Section6  Check and Adjustment

Figure 8-9-3.  Adjustment locations (CH3- CH4 attenuator compensation)

Top

9C22

9C21 ——
8C28

acs

9C3

9C2
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Section 6

Check and Adjustment 555711

6-9-11 Defiection Factor |1 (CH3- CH4)

Item Description
Rating +4% or less
: S8-5711
Connection CH 4 INPUT CH 3 INPUT Standard-amplitude signal level
o 50§} Termination {SC - 340)
e, c:_?“i“‘T%ﬂ- -
3
r( ] ! —
L E— 1‘ OUTPUT
i [ T _,w/"%x e 3
i
Setting
585711 Input signal Amplitude Calibrator
Vert Wave- Fre- on screen Circuit
Channel MODE 0.1V 1V |Voltage form guency No. Name
cua 01 v 0B Vv 5R33 CH3 GAIN
LA
sine 1 kbz 4%
{push) 01V | 08V 5R53 CHA GAIN
CH4
TV 6 Vv - -
Check and Check that the amplitude on the CRT screen is within 6 div. £ 4%. 1f the CH3 is out of the rating adjust
adjustment with BR33 CH3 GAIN (see Figure. 6-2-4), and if the CH4 is out the rating, adjust with 5RE3 CH4 GAIN

{see Figure. 6-9-4).
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S8-5711

Section 8 Check and Adjustment

€-9-12 Pulse Response 11 {overshoot and others)

Item Dascription
Rating CH1 CH2  Overshoot 3% or less
Other waveform distortion 3% or less
CH3 CH4 Overshoot 7% or less
Other waveform distortion h% or less
Connection 55711
CH4INPUT  CH 3 INPUT Fast-rise signal generator
{5C -340)
j; ij.)~\ (ﬂ«\
\‘ \\
I —
} 5'1777 777777 | t ;CH 2 iINPUT OUTPUT |
o L H 1 INPUT@®~ | s, : )
e \’,— -------------------- - E .\ \\‘ E
! . - = l
L5082 Termination 3} 4%
N S
50 &) Coaxial cabte
Setting
Ampli-
Se- 8585711 Input signal tude on Calibrator circuit No.
gquence VOLTE/ Fre- screen
Channet DIV Yoltage guency Sparate Common
3R24, 3C23, 3C24
1 cnt 10mv | 60 mV
CH2 4R24, 4C23,4C24 5R&2
BR54
CH1 _ 3C32
2 5 mV 30 mv | 100 KMz 6 div 8CB3
CH2 4032
8CH4
CH3 : 5C32 5C82
3 0.1V 0.5V
CH4 5C52
Check and 1. Check CH1 and CH2 overshoot and other distortion. If CH1 is out of the rating, adjust with 3R24,3C23,
adjustment 3C24 (see Figure. 6-9-4) and the common calibrators (see Figure.6-9-4), if CH2 is out of the rating,

adjust with 4R24, 4C23, 4C24 (see Figure 6-9-4) and the common calibrators (see Figure 6-9-4) .

2. Turn VOLTS/DIV switch to 5 mV and check as sbove. 1¥ CH1 is out of the rating, adjust with 3C32
{see Figure. 6-9-4} and the common calibrators, if CH2 is out of the rating, adjust with 4C32 (see
Figure. 6-9-4} and the common calibrators.
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Section 6§  Check and Adjustment

6-9-12 Pulse Response 11 {Cont)

885711

ltem

Daescription

3. Check CH3 and CH4 overshoot and other distortion. If CH3 is out of the rating, adjust with 5C32 {see
Figure 6-9-4) and the common calibrators, if CH4 is out of the rating, adjust with BCB2 (see Figure.

6-8-4) and the common calibrators.

When adjusting, check as in “Bandwidth” (described later/.

Precuation

Related ftems

6-9-6, 6-9-13, 6-10-1 10 6-10.3

CRT waveform

Reference

014 .31 | 'M%
i T ¥
0.54
. A: Basic amplitude
b/A: Overshoot
¢/A: Ringing
0.1h W Pulsewidth

N

T

Tr: Right time

Tf: Fall time

d/A: Rounding

Td: Signal detay time
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§8.5711

Section®  Check and Adjustment

6-9-13 Pulse Response IV (CH3: CH4 sag)

ltem Description
Rating 2%
Connection S5-5711
CH4INPUT CH3 INPUT S‘ggar%xgve generator
5 50 €2 -340)
% Termination
1 -
1
; CUTPUT
!
—
!
s r
AN Ulﬁu 800 mv 1 kHz
508} Coaxial cable
Setting
i Amplitude on
Input signai CRT screen
Voltage Waveform Frequency
Square 6 div
600 mvV Wave T KHz
Check Set the waveform at the center of the screen and check sags of CH3 and CH4
CRT See 6-9-5 {page 6-21)
waveform
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Section 6

Check and Adjustment

88-5711

6-9-14 Bandwidth

item Description
Rating CH1 CH2 5 mV /div to 2V /div DC to 100MHz -3dB
TmV/div, 2mV/div DC to 50MHz ~3dB
BV /div BC to 100MHz ~3.5dB
CH3 CH4 0.1V /div DT to 100MHz —3dB
1V/div DC to 100MHz --3.5dB
Connection 885711
CHA4 INFUT  CH3INPUT Standard signal generator
‘/‘\————_\ RN
Ry *
1Y by
\ “
i q i 50 £ Termlnat:on H
\ BCE aNPUTM\ P
. 25T CH 2 INPUT
1 \ 1 ;
L % \ HE
\\L . ‘5 \“\
\:"» \:\\
508} Coaxiat cable
Setting
Se- 588711 input signal Amplitude on
cuence Wave- CRT screen
Channel VQLTS/DiV Voliage form Freguency
1 50 kHz 6 div
2 smv 30 mv 100 MH2 4.25 div or more
1 ‘o 50 kHz 6 div
————CHI™CH2 1 mv B mV
2 50 MHz 4,25 div or more
__1—_ BV 30 v sine 50 kHz 6 div
2 100 Miz 401 div or more
1 50 kHz 6 div
. 0. . i
2 CH3°CHA 61 Vv 6 Vv 100 MHz 425 div or more
1 50 kHz 6 div
2 L 6 Vv 100 MHz 4,01 div or more
Check

1. Set the reference frequency to B0 kHz and adjust the signal generator so that the amplitude swings
6 div,

2. Then, change the frequency corresponding to each rating, and read the amplitude.

If the bandwidth is outside the rated values, readjust the items of “Square Wave Response” described

previousty. In this case, rise the tip of waveform sharply in order to have a good bandwidth.

634




ge-9

NIVO ¥HO £5HS

/A8 4
174-1
Le0¥
£COY

7908
£¢IE

£EJE
pZHE
PEOL

AN}
NIVD € HO EEHS

ZBYS
28045

woon

do]

lueunsnipy pue 308U

{1} W3LSAS NOILLOT 1430 TWOILETA) suoneoof ususnlpy  *y-6-9 81nbi

g UoIl0ag

Buy WONOY By
8L JBIUBD BlLEL MpZ
Bul dol ayd
WLIOLBAB M
143
"%E F UM st Buelo epniyjdule aU3 1841 J08YD PUB ‘B[EDS BY) O WI01I0G pue dol Syl 1R AIp 7
UM LLIOJOABM B3 BAOW "JOUOD NOTLISOd Bulsn ual | 193ua0 Ussuss ayl 18 AP 7 Ag spnujduie Buimg %9547
MRz 243 1 suIg AW OZ ZHD« LHD
ussIas E 4D Aausnbal wiogenen, | efEyopa | BuuByD
uo spnyduy 1euBts 1nday 112553
Buieg
WYy e\
% 1
| |
L EL .ﬂn
ﬁ Mg LNdNI LHO| /J
| |4
| J]
{CPe-08)
Aoreseuad eaem autg LGS woBeULes
(ZHY L 38} %E 3 MIYHM Butiey
Ulelpterfte bty a1

A 182Ul G169

LLLGSS



9e-9

{1019 "aunbi4 98s)
POV Xid 952411 unm asnipe ‘wutod piets syl ybnoayl aul| [BIUCZLIOY SUT WIS JULLSIP AJGESDIIOU | 40
‘PAZIUOIYOUAS JOU St LLIOIBARM BUL | "Pauinl 5: 3ATT desms g uaym abueyp 1ou ssop 3 1Byl pue
PAZOUOIYIUAS 51 UBBIOS | WD SYL UO WLIOIaARM BU] 1BY3 084D pue {(J,A1G) 8 01 AV1dSIA ZIHOH 188 2
{1-11-9 21nbBi4 89s) AV Xi4 ¥ GZHOL 43w snipe ‘wuiod 1ie3s syt ybnosya suy| [plucziioy
BU3 LU0 JURISID AJGRSJHOU St IO "PBZINCHIDUAS 10U S| LLIOLBABM UL §] "PBUING S [O3U0D “JJA T dooms 1usunsnipe
Vv UBUM 8bUBUD JOU SHOP 1 1BUL PUB PIZIUOIYUDUAS S1 USBIDS M7 UL UO WIOJAABM BUL 1BUL 329u7) | pug o8y
rav xid | szdit {a.A0) 8@ Xid - z
MPP | ZHML | SUls | APO ALG | LHD
rav xid | SgHol v - Xid t
“ON u2s1os | Aouenb i waog abe! Av 14510 | Butjgnoo Buisdnon AIG |3Q0WN
BUEN N2y uo ~814 | -BABM | -3OA!  ZIHOH g v /SLI0A | HOA 80Ud
loteiqed apnz feubis 3nduj LLLGSS -nbag
-y Buieg
~,
S W -
4N0diN0 LNdNT L HO
{O¥E - O8]
Jo1elaush snem auIg
114988 VIR IV]V ot}
uopdLinsag wsy|

|2as] BuniaBbu X4 1-01-9

WALSAS ONIH3DDIH1 0L-9

LLLS8S 1ouunasnipy pue ¥o8y g uo1oeg



58-6711 Section 8  Check and Adjustment

Figure 6-10-1.  Adjustment locations {(FIX TRIGGERING LEVEL)

Top

11R25B FiX ADJ

10R25 A FIX ADJ ——&
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Section 6 Check and Adjustment 85-5711
6-10-2 Triggering Level | (CH1- CH2)
Item Description
Connection
S58-5711
Sine wave generator
{SC -340)
CH 2 INPUT QUTPUT
CH 1INPUT & 77~ |
= -
‘\
N MV o4y Tihz
Setting
Eraqu- 886711 input voltage Ampli- Calibrator
Item tude
ency Vert |VOLTS/|A-B AB Volt- | Wave- | Fre- on Circuit |
MODE; DIV |coupling source age form | quency | gereen | No. ame
CH1 TRIG
A
triggering ADC A CH1 SR8 | LeveL
4
B lewn
triggering B DC B CH1 - -
NORM TRIG
A 04V sine 1 kHz 4 div 5R111 DC BAL
triggering (SR AY B ~
2 A DC A NORM —
CH2 TRIG
cH2 A CH2 4R87 LEVEL
B — -
3 triggering B DC B CH2
Check and 1. Check that the triggering leve! is the middle of the input signal amplitude when A LEVEL control is set
adjustment to the midrange. If not the middle, adjust with 3R83 CH1 TRIG LEVEL (see Figure. 6-10-2). Perform
the same check with B triggering as well,
2. Turn A SOURCE switch to NORM and perform the same check as above. If not the middle, adjust
with 5R111 NORM TRIG DC BAL {see Figure. 6-10-2}.
3. Turn A SQURCE switch to CH2 and perform the same check as above. if not the middle, adjust with
4R87 CH2 TRIG LEVEL (see Figure 6-10-2). Perform the same check with B triggering as well.
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5S.5711 Section 6  Check and Adjustment

Figure 6-10-2. Adjustment locations (CH1-CH2 TRIGGERING LEVEL}

Bottom

5R111 NORM TRIG DC BAL
3R83CH 1 TRIG LEVEL —

4RB7 CH 2 TRIG LEVEL —
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Section.6  Check and Adjustment S5-6711
6-10-3 Triggering Level 1l (CH3- CH4}
Hem Diescription
Connection $S-5711
CH 4 INPUT  CH 3 INPUT
e — = - Sine wave generator
S 1SC 340)
‘l -
[ H OUTPUT
o8 | SRS — i
\ \
04V 1 kMz
Setting
Ampli-
Sequ- ltern 3856711 tnput signat tude Calibrator
gnce Vert VOLTS/| A*B | A*B Volt- | Wave- | Fre- | o0 Circuit Nerme
MODE| DIV coupling source age farm quency | ScFeen No.
; A lauap CH3 LEVEL
triggering CHOP A DC A CH3 9R45 ADJ
IN 0.1V 04V sine | 1kHz | 4div
B (PUSH] CH4 LEVEL
2 ADJ
triggering BDC B CH4 IRASB
|
Check and 1. Check that the triggering level is the middle of the input signal amplitude when A SOURCE switeh
adjustment is set to CH3 and A LEVEL controf is set to the midrange. 1 not the middle, adjust with 9R45 CH3

LEVEL ADJ.

2. Turn B SOURCE switch to CH4 and perform the same check as above. If not the middle, adjust with

9R46 CH4 LEVEL ADJ

Precaution

As the CH3 POSITION (previously described) is altered when 9R45 is used
for adfustment and the CH4 POSITION aftered when SR46 is used for
adfjustment, the “CH3- CH4 Center position’ item should be checked again.

Related Hems

6-9-8

6-40



$8-5711 Section®  Check and Adjustment

Figure 6-10-3. Adjustment locations {CH3+* CH4 TRIGGERING {_LEVFEL)

Right

9R46 CH 4 LEVEL ADJ—
9R45 CH 3 LEVEL ADJ
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Section 6

Check and Adjustment §5-5711

6-11 HORIZONTAL DEFLECTION SYSTEM

6-11-1 Average Voltage Horizontal Amplifier

Item Description
Rating +65 V 5V
Setting Set HORIZ DISPLAY switch to X-Y and move the bright spot to the center of the screen.
Check and Use a digital multimeter to measure the voltage between the collector of 18032 and GND. If this voltage
adjustment is not within 65 V45V, adjust with the 18R58 LEVEL ADJ (see Figure. 8-11-1),

6-11-2 Magnification Center

ftem Description
Connection
§8-5711
Q CHT INPUT
i
Setting Swing CRT amplitude by 6 div.
Check and With the horizontal POSITION, set the sweep start point {rise of CAL waveform) to the vertical center
adjustment line of scale, pull FINE (PULL X 10 MAG]}, and check the motion of the sweep start point,
If the motion width is great, adjust with 18 R66 MAG CENT (see figure 6-11-1).
Related ltem 8.12.2
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588711 Section 6 Check and Adjustment

8-11-2 Magnification (Cont)

item Description

CRT X1 X 10 MAG
waveform

6-11-3 A- B Sweep Start

Item Description
Setting HORIZ DISPLAY ALT
B TIME/DIV 1mS
B sweep source RUNS AFTER DELAY
Check and Turn TRACE SEPARATION and move B sweep trace to a little above A INTEN sweep trace. Check
adjustment at this time both start points of A INTEN sweep trace and B sweep trace are at the same position on the
vertical line of the scale.
H the check result shows a separation, adjust it with 17R11 A+*B START ADJ (see figure 6-11-1).
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Section 8  Check and Adjustment §8-5711

6-11-4 Swesp Rate

item Description

Rating I, %2% at B div at cenfer of screen,
I, +5% within any 8 div on screen.

Connection S5-b711%

Time-maker generator

i {SC 340}
_ i A
. [CH 1 INPUT OUTPUT
| | e
L AN L~
Setting _ .
Seqe- ftem 556711 Input signai Calibrator
enge
TIME/DIY REPETITION Circuit No. Name
1 A 1mS 1mS 18R36 A SWP CAL
2 088 to 0.% mS | Adjust to required
sweep
3 50 uS o 20 nS TIME/DIV value 13042 _
4 B tmS P mS 15R73 | B SWP CAL
5 sweep 50 mS to 0.1 m§ | Adjust to required
TIME/DIV value
G 50 US to 20nS 14C43 —
Check and 1. Adjust the start puise to 1 div to the right of the left edge of the scale and check errors | and 11, If
adjustment out of the rating, adjust with 18R36 A SWP CAL ({see Fig. 6-11-1}.

2. Adjust input signal repetition to A TIME/DIV and check errors | and i for 0.5 S to 0.1 mS.

3. Adjust input sighal repetition to A TIME/DIV switch and check errors | and 1} for BO K S to 20 nS.
If out of the rating, adjust with 13043 (see Figure. 6-11-1).

4. Select B sweep and perform the same check as in 1 step. If out of the rating, adjust with 18R73
B SWP CAL (see Figure. 8-11-1).

B, Adjust input signal repetition 1o B TIME/DIV switch and check errors | and 11 for 50 mS to 0.1 mS,

8. Adjust input signal repetition 1o B TIME/DIV switch and check errors 1 and 1 for 50 uS to 20 nS.
If cut of the rating, adjust with $4C43 (see Figure. 6-11-11.
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55-5711

6-11-4 Sweep Rate {Cont.)

Section 8  Check and Adjustment

item

Description

CRT
waveform

Sweep time error |

Sweep time error il

Sweep time error ratio = ___ﬂ‘a::ﬁ %x 100 Sweep time error ratio = wi;m—b— x 100
Sweep time error ratio = where
Sweep time error ratio = where a: any 2div in effective
a: effective horizontal surface horizonzal surface
total scale length {8 div}) b:  measured value of time
b: marker corresponding to “a” marker corresponding to ‘'3’
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Saction8  Check and Adjustment 855711

6-11-5 Magnified Swesp Rate

item Description
Rating i, At Bdiv at center of screen.
20 nS/div, 50 nS/div * 5%
0.1uS/div to 0.55/div t 3%
ii. Within any 8 div. on screen
20 nS/div,50 nS/div + 10%
0.1 S/div to 0.5 16/div * 6%
1 S/div to 0.5 S/div + 6%
Except for 30 nS from the sweep start point and 40 nS from the end point with items 1 and 2.
Connection 855711
Time-marker generator
(SC-340}
=
CH 1 INPUT o™ 1/L5_UI?T!
‘1 AN
Setting
Sequ- 8586711 Input signai Calibrator
ence frem
FINE .
THAE/DIV REPETITION Circuit No. MName
(PULL X 10}
] 1ms 0.1 mS
A 1BR31 MAG GAIN
{PULL X 10} y
2 P sweep MAG} G5S to 1 M8 Adjust to
3 pulled 0BuS to 20nS required 18C75, 18C84 _
5 out TIME/DIV
4 sweep 50mS to 20nS value -
Check and 1. Adjust the start puise to 1 div to the right of the left edge of the scale and check errors | and I, If
adjustment out of the rating, adjust with 18R31 MAG GAIN (see Figure. 6-11-1).
2, Adjust input signal repetition to A TIME/DIV switch and check errors t and 1 for 0.6 S 10 0.1 £ S,
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856711 Section8  Check and Adjustment

6-11-5 Magnified Sweep Rate (Cont)

ftem Bescription
3. Adjust input signal repetition to a TIME/DIV switch and check errors | and 1l for 0.5 S to 20 nS.
If out of the rating, adjust with 18C75 and 18C94 (see Figure, 6-11-1).
4. Select B sweep and perform the same check as in 1 step.
CRT See Figure. 6-11-5,
waveform

6-11-6 Start and Stop of Delay

ftem Description
Rating * 1% of reading £0.01 scale {DELAY TIME MULT dial minimum scale)
Connection
88-5711
Time-marker generator
{SC - 340}
CH 1INPUTE ™™ f e
L NANA
Setting
Sequ- input Calibrat
ence SS5711 Signal altarator
B HORIZ B TiME/ S0 PDELAY TIME | REPETI- Circuit
1 DISPLAY | DIV BSOURCE | muLT dial TION No. Name
RUNS AFTER 040 02ms 14R92 PLY START
2 A INTEN 5 jt§ :
DELAY 10,00 1 ms 14R95 DLY STOQP




Section 8 Check and Adjustment S58-5711

6-11-6 Start and Stop of Delay {Cont)

ftem Drescription
Check and 1. Set the DELAY TIME MULT dial to 0.40 and check that the B sween is at the 3rd, pulse from sweep
adjustment start (as shown in CRT waveform). If out of the rating, adjust with 14R92 DLY START (see Figure
8-11-1). '

2, Turn the DELAY TIME MULT dial to the right and set it to 10.000 and check that the B sweep is at

the 11th pulse {(as shown in CRT waveform). 1 out of the rating, adjust with 14R96 DLY STOP
{see Figure. 8-11-1).

Precaution

As fterns T and 2 effect each other, the adjustments should be repeated
a number of times.

CRT

DELAY TIME MULT start location DELAY TIME MULT stop location
waveform :

B Sween /A Sweep VA Sweep B Sweep

A TIME/DIV 1 mSEC, B TIME/DIV 5 uS A TIME/DIY 1 mSEC, B TIME/DIV 5 4S8
input signal: 0.2 mS pulse wave Input signat: 1 mS pulse wave
DELAY TIME MULT dial; scale D.40 DELAY TIME MULT dial: scale 10.00
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S$5-5711

Schematic

Voltages and Waveforms

in the schematic diagrams, the voltages and waveforms
in the normal operation of the instrument are as shown.

They are useful for troubleshooting.

These voltages and waveforms are measured according
to the following conditions:

1. The CAL 1kHz 0.6V connector is connected to the
INPUT connector by 10 : 1 passive prove as the test
signal,

2. Exceptions in the controls setting are shown by "VOL-
TAGE & WAVEFORM READING CONDITIONS”
noted on the schematic diagram. Beside, the asterisks
maked on the diagram show the point measured by
the excepitional settings.

3. The waveforms starting frem the negative slope are
measured by setting the SLOPE switch of a test oscillo-

scope to (-},

4. The switches and controls of this instrument is set as

follows:
~Power supply & CRT circuit—
POWER ON
SCALE Arbitrary position
INTEN Best desired
FOCUS Best focused display

Section 7

—Vertical defiection system.

AC-GND-DC {CH1-2)
VOLTS/DIV
VARIABLE (CH1-2}
AC-DC {CH3)

01V

POSITION (CH1,2,3,4)
MODE

CH2 POLAR
BANDWIDTH

bC

H0mV /div
CAL

316

0.1V

Mid position
CH1

NORM (&)
FULL (B)

—Horizontal deflection systerm—

HORIZONTAL
MODE

A TIME/DIV

A VARIABLE

B TIME/DIV
DELAY TIME MULT

FINE {Pull x 10 MAG}
HOLD OFF

—Trigger system—
SOURCE
COUPLING
LEVEL-SLOPE {puil—}

A

AUTO

1mS/div

CAL

1mS/div
Counter-clockwise

Set the start portion of
the trace to the left-end
of vertical graticule.
Push Mid position
NORM
{Counter-clockwise}

CH1
AC
Push, Trigger



Section 7 Schematic Diagrams $8-5711
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- ~.B5Y 60mY

oy 70mV

0.2 mS 3.2 m8s
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Section 8

Electrical Parts List

Ordering Information

Replacement parts may be ordered through an IWATSU
Representative of directly from the factory. To be certain
of receiving the proper parts, a ways include the following
information with the order:

a. Model Number and serial number of the instrument
on which the parts will be installed.

b. Circuit reference number and subassembly name, if
applicable, for which the part is intended. 1f the part
does not have a circuit reference, the deseription from
the parts list should be used.

c. lwatsu part number.

For factory repair, contact the IWATSL agent and
include the following information:
a. Model number and serial number of the instrument
on which the work is to be performed.
b. Details concerning the nature of the malfunction,
or, type of repair desired.
Shipping instructions will be sent to you promptly.

How to Use This Parts List

The part list is divided into subsections corresponding
1o the schematic diagrams such as CH1, CH2 ATTENU-
ATOR & PRE-AMPLIFIER (1), CH1, CH2, PRE-AMPLI-
FIER (2}, DELAY CABLE DRIVER, VERTICAL PANEL
SWITCHES, VERTICAL CONTROL, VERTICAL QUT-
PUT AMPLIFIER, CH3, CH4 PRE-AMPLIFIERS &
SOURCE, A, B TRIGGER AMPLIFIER, TV SYNC SEPA-
RATOR, A, B SWEEP GENERATOR, TiMING SWITCHES,
HORIZONTAL SWITCHES, HORIZONTAL CONTROL,
HORIZONTAL AMPLIFIER, Z2 AXIS CIRCUIT, CRT
CIRCUIT and POWER SUPPLY & CALIBRATOR,

Compenent locations can be determined from the schematic
diagrams, each component appears only once in the parts
list. At the beginning of each subsection are listed part
numbers for any complete subassemblies in that category
that are available as replacement parts. These subassemblies
may include individually-listed components; care should be
taken to pinpoint malfunctions to the exact replacement
parts actually needed and thus avoid the time and cost
involved in “over-repair”,

Abbraviations
Cap .o e e Capacitor
Cer.......... Ceramic
Poly ......... Polyethytel film
Elect, . .. ..... Aluminum electrolytic chemical
Elect. tan. . .. .. Tan-talum electrolytic chemical
condenser
[The symbal F {farad} is omitted}
Res. ............ Resistor
WW.. .. ...... Wire wound
Comp........ Composition
[The symbol £ {ohm) is omitted]
FET ... ........ Field Effect Transistor
Diode . ...........
T.diode. . .. ... Tunnel diode
Z. diode. ... ... Zenner diode
SB.diode ... .. Schottky barrier diode
V.C.diode. .. .. Variable capacitance diode
LED.. ....... Light emission diode
IC.. .. . . Integrated Circuit
Var, ..o Variable



Section 8 Electrical Parts List

CirCuUIY

PESCRIPTION

REFERENCE

WATSY

PART NO.

CHT ATTENUATOR & PRE-AMPREFIER (1)

100
1C02
1003

1C11
1C12
1C13
1C14
1C15
1C18
1C19
1C21
1C22
1C24
1cz7
1C41
1C42
1C43
1C44
1C45
1C62
1C54
1C65
1C72
1C73
1C74
1C75

1LC1

1R01
1R02
1R11
1R12
1R13
1R14
1R15
1R16
1R17
1R18

Cap., 0.047u ,+20%, 200V, Poly. DCF160291

Cap., 10p, ¥0.5p, 50V, Cer.

Cap., 0.014 , +80% ™~ —20%, 50V,

Cap., 2~8p, Var., 250V, Cer.
Same as 1C01

Same as 1C03

Cap., 82p, £ 5%, 50V, Cer,
Cap., 22 i1, £ 20%, 250V, Elect.
Same as 1C03

Same as 1C03

Cap., 1p, 0.25p, 50V, Cer.
Same as 1C15

Cap., 2~8p, Var., 250V, Cer.
Cap., 56p, £5%, B0V, Cer,
Same as 1C14

Same as 1C15

Same as 1C03

Same as 1C15

Same as 1C158

Same as 1003

Same as 1C15

Cap., 39p,*B%, 5OV, Cer,
Same as 1003

Same as 1C15

Same as 1C03

Same as 1C15

Magnet Coil, $1283-12V

Res., 470, +6%, %W, Carbon
Res., 68, £ b%, 4W, Carbon
Res., 1M, £ 0,5%, BW, Matal
Res., 470k, * 6%, %W, Carbon
Res., 100, +1%, %W, Metal
Rest 100, *1%, %W, Metal
Sarne as 1R13

Res., 10k, +1%, %W, Metal
Res., 27k, +1%, %W, Carbon
Res., 10k, 5%, %W, Carbon

DCC231701
Cer.

DCC139501
DCV0195861

DCC238141
DCE229041

DCE244711

DCV019612
PCC2392561

DCC239131

DCL110531

DRD138371
DRD134881
DRE249041
DRD135471
DREB35251
DRE939561

DRES38301
DRD134451
DRB139181

CIRCUIT DESCRIPTION
REFERENCE
TR21 Res., 33k, 1%, %W, Carbon

1R22
1R23
1R24
1R2b
tR26
1R27

1R31
1R32
TR33
1R34
1R35
1R36
1R41

1R42
1R43
1R44
TR45
1R46
1R51

1RbB2
1R&3
1R54
1Rb5
1R56
1RE7

1R62
1R63
1RG4
1R65

- 1R66

1RE67
1R71
1R72
1R73
1R74
TR75
1R76
1R77

Res., 1.8k, 1%, %W, Metal
Same as TR22

Res,, 180,, +1%, %W, Metal
Res., 47k, #1%, %W, Carbon
Res., 560k, *1%, %W, Carbon
Res., 100, Var, 0.3W, Cermet
Same as 1R25
Same as 1R26
Res., 2.7k, + 1%,
Same as TR13
Res,, 10k, *15%, Thermistor
Same as 1R33

Same as 1R14

Res., 2.2k, %1%, "W, Metai
Same as TR16

Same as 1R14

Same as TR18

Res., 10k, Var., 0.3W, Cermet
Res., 60, &1%, “WW, Metal
Res., 3.9k, *1%, %W, Metal
Same as 1RS2

Same as 1RB1T

Res., 47k, = 5%, WW, Carbon
Res., 24, £1%, %W, Metal
Res., 220, 1%, %W, Metal
Res., 8.2k, £ 5%, W, Carbon
Res., Bk, Var., 0.3W, Cermet
Res., Tk, £ 1%, %W, Metal
Same as TR16

Same &5 1R16G

Same as 1R16

Same as TR18

Res., 8.8k, £1%, %W, Metal
Same as TR42

Same as 1RB7

Same as 1RB7

Res., 470k, £5%, %W, Carbon
Res., b0k, Var., 0.3W, Cermet

%W, Metal

$S-5711

IWATSU
PART NO.

DRD139811
DREY39171

DREB3E311
DRD139261
DRD139131
DRV412001

DRE9Q39651

DDDOBO331

DRES30021

DRV411891
BRED39141
DREQ38421

DRD13917
DRES39481
DREB39601
DRD 139581
DRvV412051
DREQ39072

DRED3VIZT

DRD138931

DRV412061



885711

CIRCUIT
REFERENCE

DESCRIPTION

1011 Diode, 181544A
1D13 Z.Diode, RD4.7EB1
1D15 Diode, 15953

D16 Same as 1013

1D74 Z. Diode, RDB.GER1T

1Q11 FET, 2N5912
1Q12 Transistor, 25C1907
1Q13 Transistor, 28C2037
1014 Same as 1013
10156 Same as 1013
1Q16 Same as 1Q13
Q17 Transistor, 28A1206
1Q18 Same as 1Q17

IWATSU
PART NO.

CBD010801

DDDO3313N
DDDO10821

DDDO31141

DTR250011

DTR137611
DTR137591

DTR119041

Section 8 Electrical Parts List

CIRCUIT
REFERENCE

DESCRIPTION

Hc IC, uPC251C

1581 Push switch, SUJ20A
1582 Reed switch, 0833229 {2030}
1810 Rotary switch, {ADR353-1)

141 Connector, BNC 080

IWATSU
PART NO.

DIC610081

BSW0 14851
DKDO055891
CFBO20161

DCN0407 11



Section 8 Electrical Parts List

CIRCUIT

DESCRIPTION

REFERENCE

IWATSU
PART NO.

CH2 ATTENUATOR & PRE-AMPLIFIER {1)

2C01
2C02
2C03

2C1
2C12
2C13
2C14
2C15
2C18
2C19
2022
2C24
2027
2041
2042
2C43
2C44
2C45
2C52
2C65
2C74

2L01

2R01
2R02
2R11
2R12
2R13
2R14
2R15
2R16
2R17
2R18
ZR21
2R22
2R23
2R24
2R25

84

Cap., 0.047 y, £20%, 200V, Poly. DCF160291

Cap., 10p, H.5p, 50V, Cer.

DCC231701

Cap., 0.01u +80% ~—20%, 50V, Cer,

Cap., 3p, £0.25p, 500V, Cer.
Sarme as 2C01

Same as 2C03

Cap., 82p,x5%, 5OV, Cer.
Cap,, 22 u, +20%, 250V, Elect.
Same as 2C15

Same as 2C15

Same as 2C15

Cap., 2 ~8p, Var., 250V, Cer.
Cap., 56p, 5%, 50V, Cer,
Same as 2Ct4

Same as 2C15

Same as 2003

Same as 2015

Same as 2C15

Same as 2003

Cap., 39p, £5%, 50V, Cer.
Same as 2C03

Magnet coil, $1283-12V

Res., 470, *5%, %W, Carbon
Res., 68, +5%, %W, Carbon
Res., TM, £0.5%, %W, Metal
Res., 470k, +5%, %W, Carbon
Res., 100, %1%, %W, Metal
Res., 108, %1%, %W, Metal
Same as 2R13

Res., 10k, £1%, %W, Metai
Res., 27k, +1%, %W, Carbon
Res,, 10k, £ 5%, %W, Carbon
Res., 33, 1%, %W, Carbon
Res., 1.8k, =1%, %W, Metal
Same as 2R22

Res., 180, %1%, %W, Metal
Res., 47, T1%, WW, Carbon

DCC139801
DCC250701

DCC239141
DCE222041

DCV019612
BCC239251

DCCZ39131

BCL110831

DRD139371
DRD134551
DRE249041
DRD135471
DREB35251
DRES39561

DRES39301
DRD134451
DRD139161
DRD139911
DREQ939171

DREB35311
DRD139261

circulT DESCRIPTION
REFERENCE

2R26 Res., 560, 1%, %W, Carbon
2R27 Res,, 100, Var, 0.3W, Cermet
2R3 Same as 2R25

2R32 Same as 2R26

2R33 Res., 2.7k, 1%, %W, Metal
2R34 Samne as 2R13

2R35 Res., 10k, £ 15%, Thermistor
2R36 Same as ZR33

2R41 Same as 2R14

2R42 Res., 2.2k, = 1%, %W, Metal
2R43 Same as 2R16

2R44 Same as 2R14

2R45 Same as 2R18

2R46 Res., 10k, Var,, 0.3W, Cermet
2R51 Hes., 560,21%, %W, Metal
2R52 Res., 3.9k, 1%, %AW, Metal
2R53 Same as 2R52

2R54 Same as 2RB1

2R55 Res., 47k, + 5%, %W, Carbon
2RbB6 Res., 24, ¥1%, W, Metal
2R57 Res., 220, +1%, %W, Metal
2R61 Res., 33k, %1%, %W, Metal
2RB2 Res., 8.2, 5%, WW, Carbon
2R&3 Res., Bk, Var., 0.3W, Cermet
2R64 Res., 1k, 1%, %W, Metal
2R65 Same as 2R16

2R66 Same as 2R16

2R67 Same as 2R16

2R71 Same as 2R16

2R72 Res., 6.8k, £ 1%, %W, Metal
2R73 Same as 2R42

Z2R74 Same as 2R57

2R75 Same as 2RB7

2R76 Res., 470k, + 5%, %W, Carbon
2R77 Res., b0k, Var., 0.3W, Cermet
2811 Diode, 151544 A

2D13 Z. Diode, RD4.7EBY

2015 Diode, 15953

2D16 Same as 2D13

2D74 Z. Diode, RDB.6EB1

$5-5711

IWATSU
PART NO.

DRB13812%
DRv412001

DRES39651

DDDOB0331

DRES38021

DRV411991
DRE938141
DRES39421

DRD13917
DRED38481
DRES398601
DREG39081
DRD139681
DRV412051
DRES39071

DREQ39331

DRD139931
DRV412061

DDDO1080Y
DDDO33131
DDD010821

DDD031141




55-571

CIRCUIT

REFERENCE DESCRIPTION
2011 FET, 2NbB912

2013 Transistor, 25C2037
2014 Same as 2013

2Q15 Same as 2013

2Q16 Same as 2013

2017 Transistor, 25A1206
2018 Samne as 2Q17

IWATSU
PART NG.

DTR250011
DTR2b0011

DTR118041

Section 8 Electrical Parts List

CIRCUIT
REFERENCE

DESCRIPTION

21C11 IC, £ PC251C

251 Push switch, SUJ20A

252 Reed switch, ORD2298(2030)
2510 Rotary switch {ADR353-3)

24 Connector, BNC 080

IWATSU
PART NO.

DIC510691

DSW0 14851
DKD065891
DFB020161

DCN0O406711



Section 8 Electrical Parts List

CIRCUIT

DESCRIPTION

REFERENCE

CHT PRE-AMPLIFIER (2}

3C16
3C17
3c21
3c2z2
3C23
3C24
3¢27

3C28
3C32
3C33
3C34
3C35
3C41
3C43
3C45
3C51
3Cb2
3C81
3C64
3Cg1
3C90
3Co4
3Ca5
3C96
3C101
3C102
3C103
3C104
3C106
3C107

3R11
3R12
3R13
3R14
3R15
3R16
3R17
3R18

8-6

Cap., 1000p, *10%, 50V, Poly.

Same as 3C16

Cap., 470p, 5%, 50V, Cer. -

Cap., 47p,£ 5%, b0V, Cer,
Cap., 2.5 ~22.56p, 250V, Cer.
Cap., 2~12p, 260V, Cer.

IWATSU
PART NO.

DCF129071

DCC239151
DCC238031
DCV019592
DEV019602

Cap., 0.011,+80%, ~-20%, 50V, Cer.

Cap., 120p,* B%, 50V, Cer.
Same as 3C23

Cap., 30p, * 5%, 5OV, Cer.
Cap., 180p, £5%, 50V, Cer,
Same as 3C16

Same as 3C27

Same as 3C22

Cap., 39p, 5%, 50V, Cer.
Same as 3C27

Same as 3C27

Cap., 6p, £ 0.5p, 50V, Cer.

Cap., 22u , +30%, 25V, Elect.

Same as 3C16

Cap., 10p, + 0.5p, 50V, Cer.
Cap., 39p, £b%, b0V, Cer.
Same as 3C16

Cap., 100p, £5%, 50V, Cer.
Same as 3C27

Same as 3CZ7

Cap., bbp, 5%, B0V, Cer
Same as 3C27

Same as 3C45

Same as 3C27

Res., 330,% 8%, %W, Carbon
Res., 2.2k, #1%, %W, Metal
Same as 3R12

Res., 22, +5%, %W, Carbon
Same as 3R14

Res., 160, £ 5%, %W, Carbon
Same as 3R17

Res., 27k, £1%, %W, Metal

DCC139501
DCC239261

DCC232701
DCC239371

BCC239131

DCC239091

DCE228041

DCC239041
DCC239131

DCC239051

DCC239251

DRD139351
DREB35571

DRD139261

DRD139111

DREB35111

CIRCUIT DESCRIPTION
REFERENCE

3R18 Same as 3R18

3R20 Same as 3R18

3R21 Res., 12k, +5%, %W, Carbon
3R22 Res., 2.7k, 6%, %W, Carbon
3R23 Res., 820, +5%, %W, Carbon
3R24 Res., 500, Var., 0.3W, Cermet
3R25 Res., 120, 1%, %W, Metal
3R26 Res., 470, ¥1%, %W, Metal
3R27 Same as 3R26

3R28 Res., 3.9k, 8%, “WW, Carbon
3R29 Same as 3R18

3R31 Res., 47, £1%, %W, Metal
3R32 Res., 100, Var., 0.3W, Cermet
3R33 Res., 510, £5%, W, Carbon
3R34 Res., 1.3k, & 5%, WW, Carbon
3R36 Res., 10k, + 5%, %W, Carbon
3R41 Res., 2.7k, +1%, %W, Metal
3R42 Res., 68, £5%, %W, Carbon
3R43 Same as 3R18

3R45 Same as 3R18

3R46 Same as 3R41

3R47 Same as 3R32

3R51 Res., 580, 1%, %W, Metal
3RE2 Res., 5.0k, £1%, %W, Metal
3R5B3 Res., 47, £5%, WW, Carbon
3Rb64 Res,, 580, £5%, %W, Carbon
3RE5 Res., 470, 5%, %W, Carbon
3R586 Res., Bk, Var,, 0.3W, Cermet
3R&7 Same as 3R5B4

3R61 Res., 47, %1%, 4w, Metal
3Re62 Same as 3R61

3RB3 Res., 2.2k, £ 1%, %W, Metal
3R64 Res., 680, = 1%, %W, Metal
3R65 Res,, 47k, 1%, WW, Metal
3R71 Res., 100, * 5%, “W, Carbon
3R72 Res., 100, £1%, AW, Metal
3R73 Res., 3.3k, £5%, %W, Carbon
3R74 Same as 3R71

3R75 Same as 3R73

3R76 Same as 3RG5

3R77 Same as 3RGS

3R8t Res., 160, t5%, WW, Carbon

IWATSU
PART NOC.

DRD13%601
DRD 138487
DRD139941
DRV412021
DREB35271
DREbB35411

DRD139521

DRE930511
DRV412001
DRD138381
DRD138751
DRD139161
DRES39651
DRO139841

DRE939141
DRE939671
DRB139261
DRD138121
DRD138371
DRV412051

DRES39511

DRE939021
DRED39631
DREB35171
DRD139281
DRER3D251
DRD139501

DRD139101%



§5-5711

CIRCUIT
REFERENCE

DESCRIPTION

3R82 Res., 470, *1%, %W, Metal
3R83 Res., 1k, Var., 0.3W, Cermet
3R84 Res., 1.5k, £ 5%, “WW, Carbon
3R85 Same as 3R14

3R886 Res., 380, %, %W, Carbon
3R90 Same as 3R11

3R91 Res., 100, £1%, %W, Metal
3RG2 Same as 3RB4

3RE3 Same as 3R82

3R%4 Res., 22, +b%, W, Carbon
3R95 Same as 3R81

3RE6 Same as 3RGL

3Rg7 Res., 330, £1%, %W, Metal

3R101 Same as 3R556

3R102 Sameas 3R84

3R103 Res., 39, 21%, MW, Metal
3R104  Same as 3R5E5

3R105 Res., 1.2k, 5%, “WW, Carbon
3R106  Res., 47, £5%, W, Carbon
3R107 Res., 4.7k, +5%, Carbon
3R111 Res., 11.8k, +5%, %W, Carbon
3R112  Sameas 3IR91

3R113  Sameas 3R24

3R114 Sameas 3R35

3R115  Sameas 3R111

3R116  Same as 3R107

3R117  Same as 3R83

3R118 Sameas 3R84

IWATSU
PART NO.

DRES3912
DRVA412031
DRD139431

DRD139361

DRE939561

DRD139231

DRES39621

DRES39501

DRD139421
DRD139261
DRD1391561
DRD139441

Section 8 Electrical Parts List

CIRCUIT DESCRIPTICN
REFERENCE

3D43 Diode, 15953,

3082 Same as 3D43

3011 Transistor, 28C1907
3012 Same as 3011

3013 Transistor, 25C2037
3014 Same as 3Q13

3021 Same as 3013

322 Same as 3013

3023 Same as 3013

3031 Same as 3Q11

3032 Same as 3011

3Q33 Same as 3013

3034 Same as 3013

3035 Same as 3013

3436 Same as 3011

3041 Transistor, 25A1015Y
3042 Same as 3041

3043 Same as 3041

3430 Connector, M36-M87-02
3J31% Connector, BNC CH1 OUT
3J50 Connector, M31-M87-10
3J100 Same as 3J30

3P30 Connector, M36-02-30-1348
3P50  Connector, M33-10-30-114P
3P100 Same as 3P30

IWATSU
PART NO.

0DDDO10821

DTR139061

DTR137581

DTR119011

DCNO34601
DCNO40711
DCNO34531

DCNO34801
DCNO34721



Section 8

CIRCUIT

Electrical Parts List

DESCRIPTION

REFERENCE

CH2 PRE-AMPLIFIER {2)

4C14
4C15
4C17

4C21
4C22
4C23
4C24
4C28
4C32
4C33
4C34
4C35
4C43
4C45
4C46
4C81
4CB5
4C67
4C82
40N

4R8

4R10
4811
4R12
4R13
4R14
4R15
AR16
4R17
4R18
4R19
4R20
4R21
4R22
4R23
4R24
4R25
4R27

88

Cap., 1000p, £10%, 50V, Poly.

Same as 4C14

IWATSU
PART NO.

DCF129071

Cap., 0.0 , +80% ~—20%, 50V, Cer.

Cap., 470p, £5%, 50V, Cer,
Cap., 47p, £5%, 50V, Cer.

DCC138501
DCC239151
DCC239031

Cap., 2.5 ~22.5p, Var., 250V, Cer.DCV019592

Cap., 2 ~12p, Var,, 250V, Cer.
Cap., 120p, * 5%, 50V Cer.
Same as 4C23

Cap., 30p, 5%, 50V, Cer.
Cap., 180p, £ 5%, 5OV, Cer.
Same as 4C14

Cap., 47p,+ 5%, 50V, Cer.
Cap., 39p, = 5%, B0V, Cer.
Same as 4C17

Same as 4C17

Same as 4C17

Same as 4C17

Same as 4C33

Same as 4C17

Res., 47,+5%, %W, Carbon
Same as 4R8

Res., 330, £5%, %W, Carbon
Res., 2.2k, 1%, %W, Metal
Same as 4R12

Res., 180, 8%, %W, Carbon
Same as 4R14

Res., 470, 1%, %W, Metal
HBame as 4R16

Res,, 27, 1%, %W, Metal
Same as 4R18

Same as 4R 18

Res., 12k, 5%, %W, Carbon
Res., 2.7k, £ 5%, “WW, Carbon
Res., 820, £5%, %W, Carbon
Res., B0O, Yar., 0.3W, Cermet
Res., 120, 1%, %W, Metal
Same as 4R 18

DCV019602
DCC239261

DCC232701
DCC239271

DCC238031
BCC238131

DRD138281

DRD138351
DREB3B571

DRB13GTI

DREB35411

DREB3B111

DRD1329601

BRD138481

DRD138131

DRV412021
DREB35271

§6-571

IWATSU
PART NO.

bRD1385621
DRE939511
DRV412001
DRD 138741
DRD138751
DRD193161
DRES38651
DRD1398417

DREB35171

CiRCuIT DESCRIPTION
REFERENCE

4R28 Res., 3.9k, £5%, %W, Carbon
4R31 Res., 47, 1%, %W, Metal
4R32 Res., 100, Var,, 0.3W, Cermet
4R33 Res., 430, +5%, %W, Carbon
4R34 Res., 1.3k, + 5%, %W, Carbon
4R35 Res., 10k, £ 5%, %W, Carbon
4R41 Ras., 2.7k, % 1%, %W, Metal
4R42 Res., 68, £5%, %W, Carbon
4R43 Same as 4R18

AR4B Same as 4R18

4R46 Same as 4R41

AR47 Same as 4R32

4R50 Res., 47, 1%, %W, Metal
4RB1 Res., 560, 1%, W, Metal
4RE2 Res., 5.6k, 1%, %W, Metal
4R53 Same as 4R50

4R b4 Res., 660, £ 5%, %W, Carbon
4R55 Res., 470,% 5%, %W, Carbon
4R56 Res., Bk, Var., 0.3W. Cermet
4R57 Same as 4Rb4

4R58 Ras., 47, £5%, %W, carbon
4R59 Same as 4R58

4R60 Same as 4RB0

4R61 Same as 4RB0

4RG2 Same as 4R50

4RB4 Same as 4R50

4R65 Res., 2.2k, £ 1%, %W, Metal
ARBS Res., 680, 1%, W, Metal
4R67 Same as 4R65

4R68 Same as 4R66

4R69 Same as 4R50

4R71 Res., 100, + 5%, %W, Carbon
4R72 Same as 4R71

4R73 Res., 3.3k, = 5%, %W, Carbon
4R74 Same as 4R71

4R75 Same as 4R73

4R76 Same as 4R8

4R77 Same as 4R8

4R81 Res., 100, 1%, %W, Metal
4R82 Res., 18, £ 5%, %W, Carbon
4R83 Res., 1.5k, * 5%, %W, Carbon
4R84 Same as 4R83

DRES939141
DREQ39671

DRD139121
DRD139371
DRV4120b1

DRD134511

DRES39021
DRE9398631

DRD139291

DRD139501

DRE939561
DRD139221
DRD138431



$8-5711

Circuit DESCRIPTION
REFERENCE

4R85 Res., 470k, +1%, %W, Metal
4R386 Same as 4R83

ARB7 Res., 1k, Var., 0.3k, Cermet
4R90 Same as 4R50

4R91 Same as 4R55

4R02 Same as 4R83

4R83 Sarne as 4R60

485 Dicde, 15983

IWATSU
PART NO.

DRES39121

DRV412031

DDDG10821

Section 8 Electrical Parts List

C!RCU!T DESCRIPTION
REFERENCE

4011 Transistor, 28C1970
4012 Same as 4011

4013 Transistor, 25C2037
4014 Same as 4Q13

4021 Same as 4Q13

4022 Same as 4013

4023 Transistor, 25C2073
4Q24 Same as 4023

4025 Same as 4023

4028 Same as 4023

4031 Samie as 4011

4032 Same as 4011

4033 Same as 4011

4034 Same as 4011

4035 Same as 4011

4J51 Connector, M31-M87-07
4480 Connector, M36-M87-02
4P51 Connector, M33-07-30-114P
4P9g Connector, M36-02-30-1349

IWATSU
PART NO.

DTR138061

DTR137591

DTR137631

DCN034501
DCNO34601

DCNO34691
DCNO34901



Section 8

CIRCUIT

Electrical Parts List

DESCRIPTION

REFERENCE

DELAY CABLE DRIVER

5C11
5C13
5C15
5C21

5C26
B5C27
5C31
5C32
5C37
5C41
5C46
5Ca7
5CB1
5CE2
5C57
5CB2
583
5C84
5C85
5Co1
5C92
5CO3
5C94
5C08
5C112

&DL20

5R11
bR12
BR13
5R14
BR21
BRZ2
5R23
5R24
5R25
BR26
BR2Y

8—10

Cap., 100p, £ b%, BOV, Cer.
Cap., 14p, £B%, 5OV, Cer,
Same as 5C11

IWATSU
PART NO,

DCC238051
DCC239221

Cap., 0.0y, +80% —20%, 50V, Cer.

Cap., 1000p, £10%, 50V, Paoly.
Same as 5C26

Cap., 10p, £ 0.5%, b0V, Cer.
Cap., 2 ~12p, Var., 250V, Cer.
Cap., 33p, 5%, b0V, Cer,
Same as bC21

Same as 5C26

Same as 5C26

Cap., 160p, £ 6%, BOV, Cer.

DCC139501
DCF120071

DCC239041

DCVO19531
DCC239011

DCC239221

Cap., 2.5 ~22.5p, Var., 260V, Cer.DCV019531

Same as 5C37

Cap., 4 ~34p, Var,, 250V, Cer.
Same as 5C26

Same as 5C26

Cap., 22, +30%, 250V, Elect.
Same as BC13

Same as 5C13

Cap., 150p, £5%, 50V, Cer.
Same as 5C93

Same as 5C21

Same as 5C2]

Delay cable, CD -3, 80cm

Res., 15, +b%, W, Carbon
Same as BR11

Same as 5R11

Same as BR11

Res., 10k, £5%, %W, Carbon
Res., 47, =1%, %W, Metal
Res,, 120, + 5%, %W, Carbon
Sarne as BR22

Res., 47, + 8%, %W, Carbon
Res., 330, 5%, %W, Carbon
Same as bR26

DEV018541

DCE220041

DCC230011

KHBO4B111

DRD1392217

DRD139161
DREB3BIMN
DRD139301%

DRD139261
DRD132351

CIRCUIT DESCRIPTION
REFERENCE

BR31 Same as BR25

BR32 Res., 120, 6%, %W, Carbon
hR33 Res., 100, Var., 0.3W, Cermet
5R34 Res., 2.2k, £5%, AW, Carbon
5R35 Same as bR34,

BER36 Res., 500, Var., 0.3W, Cermet
5R37 Res., 4.7k, £5%, %W, Cermet
5R41 Same as BR21

6R42 Same as BR22

5R43 Res., 120, 1%, %W, Metal
5R44 Same as BR22

BR45 - Same as BR2Z

5R46 Same as BERZ6

GR47 Same as BRZ6

5RB1 Same as BR2Z

bR52 Same as BR43

bRE3 Same as HR33

5RE4 Same as BR3A

5REE Same as BR35

BR56 Same as BR36

5R57 Same as BR37

5161 Same as BR2Z

BREZ Same as bR22

5RE3 Same as BRIG

LRB4 Same as BR25

5RE6 Res., 1.2k, +1%, WW, Metal
5RE6 Same as BR65

BR71 Res., 120, & 1%, %W, Metal
BR72 Same as BR71

BR73 Res,, 1.5k, £ 1%, UW, Metal
5R74 Same as BR73

5R75 Res., 180, £ 1%, %W, Metal
BR76 Same as BR75%

BR77 Res,, 220, + 1%, %W, Metat
ER82 Res., 800, Var., 0.3W, Cermet
BRE3 Res., 180, £ 5%, “W, Carbon
5R84 Same as DRE3

5R85 Res., 1.8k, * 1%, AW, Metal
BER86 Same as BRE5

BRE7A  Res., 10, £ 5%, %W, Carbon
BRB7B  Same as BR77

5RB8 Same as BREB7A

§8-671M1

IWATSU
PART NOG.

DRD138301
DRV412001
DRD136461
DRV412021
DRD139151

DREB35271

DRE939291

DRES39571

DRES30641

DRES30591

DRE939601

DRV412021

DRD 139961

DRES39171

DRE139211



55-6711

CIRCUIT

REFERENCE DESCRIPTION
5R91 Same as bRG3

5R92 Same as BR63

BRO3 Res., 100k, +5%, %W, Carbon
BR94 Res., 1k, = 5%, %W, Carbon
5R95 Same as 5RA3

5R96 Same as 5R94

5R101  Same as BR25

5R102 Sameas bR25

5R103  Sameg as BRY4

ER104 Sameas BR32

5R105 Same as BR24

5R106  Res., 220, + 5%, %W, Carbon
5R107  Res., 2.2k,+5%, WW, Carbon
bR111 Res., 1k, Var., 0.3W, Cermet
5R112  Res., 470, 5%, “W, Carbon
BR113  Same as BR2Z5

58114  Res., 820, + 5%, %W, Carbon
BDT1 Diode, 18516

Eb12 Same as 5011

5D13 . Diede, 15953

5D14 Same as 5D13

5015 Same as 5D11

58516 Same as BD11

5D17 ° Sameas BD13

5D18 Same as BD13

5D61 Same as 5D13

5D64 Same as D13

5D65 Same as 5013

5D63 Same as D13

5081 Same as 5D13

5092 Same as bD13

5DG3 Same as 5013

5D106 Sameas bD13

MWATSUY
PART NO.

DRD139751
DRD138141

DRD139321
DRD139461
DRV412031
DRD 130371
DRD139941
DDDO10411

BPBDO10821

Section 8 Electrical Parts List

CIRCUIT DESCRIPTION
REFERENCE

5011 Transistor, 25C2037

5Q12 Same as 5Q11

5013 Same as 5Q11

50114 Same as 65011

5021 Same as BO11

5022 Same as bQ11

5023 Transistor, 28A1206

5024 Same as 5023

5025 Same as 5023

50861 Transistor, 25C1834

5062 Same as 5061

521 Connector, M36-M87-03
541 Same as 5J21

51100 Connector, M36-M87-02
5P21 Connector, M36-03-30-134P
5P41 Same as 5P21

5P91 Connector, M33-04-30- 114P
5P100  Connector, M36-02-30-134P

IWATSU
PART NO.

DTR137591

DTR119041

DBTR131031

DCNO34611

DCNO34601

DCNO34911

DCNO34661
DCNO34901

8-11



Section B Electrical Parts List SS-5711

U
CIRCWIT BESCRIPTION WATSU CIRCUIT DESCRIPTION IWATS
REFERENCE PART NO. REFERENCE PART NO.
VERTICAL PANEL SWITCHES 6011 L.E.D., TLR206 DBDDO70101
6D12 Same as 6D11

6C11 Cap., 0.01 1, +80%, ~ —~20%, OV, Cer. 6D13 Same as 6D 11

BCC139501 6D14 Diode, 159563 . DDDO10821
6C31 Same as 6C11 6D31 Same as 6D 14
6C41 Same as 6C11 6D41 Same as 6D14

6D42 Same as 6D 14
6R11 Res., 10k, +5%, %W, Carbon DRD139161

GR12 Res., 1k, £5%, %W, Carbon DRD 139141 6011 Transistor, 28C1815GR DTR139011
6R13 Same as BR12 8Q12 Same as 6011

6R14 Same as 6R11 6031 Same as 6Q11

6R15 Same as 6R11 6032 Same as 6011

8R21 Res., 3.3k, +B%, %W, Carbon  DRD139501 6041 Same as 6011

BR22 Res., BBk, Var,, 0.05W, Carbon DRV147381

6R23  Res., 1.8k, +5%, %W, Carbon  DRD139441 6512 Push switch, SVJ12A, DSW014831
6R24 Sarne as BR21 6520 Same as 6512

BR2b6 Same as 6R22

BR26 Same as BR23 6J21 Connector, M31-M87-10 PDCNO34531
B8R31 Same as 6R11 6422 Connector, M31-M87-08 DCNO34511
6R32 Same as GR12

6R33 Same as 6R12 6P21 Connector, M33-10-30-134P DCNO34821
GR34 Same as 6R11 6P22 Connector, M33-08-30-134P DCONG34801

6R35 Same as 6R11
6R41 Res., 4.7k, 8%, %W, Carbon DRD138151
6R42 Same as 8R41
8R43 Same as 6R23



885711

CIRCUIT

DESCRIPTION

REFERENCE

VERTICAL CONTROL.

7C10

7C12
7C13
7C14
7C15
7C16
7c7
7C18
7C21

7C22
7C23
7C24
7C2%5
7C31

7C41

7C45
7C70
7C71

7C72

7R21
7R22
7R23
TR24
7R25
7R26
TR27
7R31
7R32
7R33
7R34
7R35
TR41
7R42
7R43
7RA4
7R4b

WATSU
PART NO.

Cap., 0.014,+80%~—20%, 50V, Cer.

Cap., 100 p, £5%, 50V, Cer.
Same as 7C10
Same as 7C10
Same as 7C10

Cap., 331, £20%, 16V, Elect.

Same as 7C16
Same as 7C10
Same as 7C10
Same as 7C12
Same as 7C12
Cap., B70P, £5%, 5OV, Cer.
Cap., 330P, £5%, 5OV, Cer.
Cap., 27P, 5%, B0V, Cer.
Same as 7C31

Cap., 224, £20%, 2BV, Elect.

Same as 7C10
Same as 7C45
Same as 7C10

Res., 8.2k, £b%, %W, Carbon
Res., 1.8k, £ 5%, %W, Carbon
Same as 7TR21

Sarme as 7R22

Res., 1.bk, +5%, %W, Carbon
Res., 560, +5%, %W, Carbon
Res., 1k, *5%, %W, Carbon
Res., 2.7k, £1%, %W, Metal
Res., 4.7k, 1%, %W, Metal
Res., 6.8k, +1%, %W, Metai
Res., 100, 5%, %W, Carbon
Res., 10k, * 5%, %W, Carbon
Same as 7R31

Same as 7R32

Same as 7R33

Same as 7R34

Same as 7R35

PCC136501
DCC239051

DCE228011

DCC2391561
DCC239181
DCC239241

DCE229041

DRD139681
DRD138441

DRD193431
DRD139121
DRD139141
DREQ39651
DREY39471
DREY39331
DRD139291
DRD139161

CIRCUIT

Section 8 Electrical Parts List

DESCRIPTION

REFERENCE

7851
7R52
7R53
7R54
7R55
7R61
7R62
7R63
7R84
7R65

TRA1

7011
7012
7Q13
7014
7015

7iC1
71C2
71C3
71C4
71C5
71C6

7510

711
12
7J20
1481

7P11
7P12

7P20
7P51

Res., 2.2k, +1%, %W, Metal
Same as TR32
Same as 7R33
Same as 7TR34
Same as 7R35
Same as 7R51
Same as 7R32
Same as 7R33
Same as 7R34
Same as 7R356

Resistor, Array, 8-22-k{1J

Transistor, 2SC1815GR
Same as 7Q11
Same as 7011
Same as 7011
Same as 7011

}C, SN74LS26N
HC, SN741.S00N
IC, SN74LS11N
Same as 7IC1

iC, SN741.804N
IC, SN74LS112N

Push switch, SUJBOA

Connector, M36-M87-06
Same as 711

Connector, M36-M87-04
Connector, M36-M87-05

Connector, M36-06-30-114P
Same as 7P11

Connector, M36-04-30-114P
Connector, M36-05-30-114P

IWATSU
PART NO.

DRES39021

DFB015641

DTR139011

BDiC140271
DiC140041
DIC140121

DIC140051
BIC141111

DSW014921

DCN0O34641

DCNO34621
DCNO3b631

DCN034891

DCNO34871
DCN034881

8-13



Section 8

CIRCUIT

REFERENCE

Elecirical Parts List

HWATSL
PART NO.

DESCRIPTION

VERTICAL QUTPUT AMPLIFIER

8CH1

8C12
8C13
8C21
8C22
8C23

8C26
8C28
8C31
8C33
8C40

8C41

8C42
8C45
8C48
8Cb1

8C53

8C54
8C56
8ch57
8Ce1
8C82
8C83
8C84
8C86
8Co1
8082
8Ca3

8L11
8L12
8L91
8L92

814

Cap., 0.01 u,+80%~~—20%, 50V, Cer.

DCC1395801
Cap., 4p, +80%~—20%, 5OV, Cer. DCC2308201
Same as 8C12

Cap., 1000p, *10%, 50V, Poly. DCF128071

Same as 8C21

Cap., 33p, +80%~ -20%, BOV, Cer.
DCC239011

Same as 8C11

Same as 8C21

Same as 8C11

Same as 8C23

Cap., 10p, +80% ~—20%, 50V, Cer.
DCC239041

Cap., 22 u +100%~—10%, 25V, Elect.
DCEZ229041

Same as 8C11

Same as 8C21

Same as 8C21

Cap,, 43P, +80%~—20%, 50V, Cer,
DCC239291

Cap., 2.5~20.5P, Var,, 260V, Cer.
DCV019531

Cap., 2~12p, Var,, 250V, Cer.  DCV0185681

Same as 8C41

Same as 8C11

Same as 8C11

Same as 8C21

Same as 8C21

‘Same as 8C21

Same as 8C21
Same as 8C11
Same as 8C11
Same as 8C11
Matching coil DCL150381
Same as 8111
Peaking coil

Same as BL91

DCL151301

CIRCUIT DESCRIPTION
REFERENCE

8R9 Res., 390, £b%, %W, Carbon
8R10 Res., Bk, Var., 0.3W, Cermat
8R11 Res., 120, £1%, %W, Metal
8R12 Same as 8R11

8R13 Res,, 47,%56%, %W, Carbon
814 Same as 8R13

8R15 Res., 68, 1%, %W, Metal
8R18 Same as 8R15

8R17 Res., 10k, £15%, Thermistor
8R21 Res., 470, £5%, %W, Carbon
8R22 Same as 8R21

8R23 Res., 22k, £ 5%, %W, Carbon
8R24 Res., 100, 5%, Carbon
8R25 Res., 91, £1%, %W, Me1al
8R26 Same as 8R15

8R27 Res., 1.5k, + 5%, %W, Carbon
8R28 Same as BR24

8R31 Res., 10k, Var,, 0.3W, Cermet
8R32  Res., 4.7k, + 5%, %W, Carbon
8R33 Res., 10k, = 8%, %W, Carbon
8R34 Same as 8R13

8R35 Res., 1.8k, + 5%, %W, Carbon
8R36 Sameas 8R24
8R40 Res., 330,£ 5%, “UW, Carbon
8R41 Same as BR13

8R42 Res,, 120, £1%, %W, Metal
8R43 Same as BR42

8R44 Same as BR13

8R45 Same as 8R24

8R46 ‘Sarne as 8R24

8R47 Res., 1k, 5%, %W, Carbon
8R51 Same as BR32

BR52 Res., 180, £6%, %W, Metal
8R53 Res., 2.2k, +b%, "W, Carbon
8RB4 Res., 80O, Var,, 0.3W, Cermet
8R&5 Res., 390, #1%, %W, Metal
8RL6 Same as BR55

8R&1 Res,, 2.7k, £1%, %W, Metal
8R62 Res., 470, #1%,. UW, Metal
8R63 Res., 330, £ 1%, %W, Metal
8R64 Res., 1k, Var,, 0.3V, Cermet
8RE5 Same as 8R42

85-5711

IWATSU
PART NO.

DRD134731
DRV4120561
DRE130611

DRD138261
DRE938531

DRDR080431Y
DRD138371

DRD 138641
DRD139291
DRE939551

DRD139431
DRV4119821
DRD193151
DRD193161
DRD 139441

DRD138351

DRESQ38571

DRD134831

DRES395
DRD139461
DRV412021
DRES49011

DRES30651
DRES3g121
DRES39621
DRV412031



85-5711 Section 8 Electrical Parts List
CIRCUIT DESCRIPTION IWATSU CIRCUIT DESCRIPTION IWATSU
REFERENCE PART NO. REFERENCE PART NO.
8RE6 Same as BR42 8D11 Diode, 15V69 DDDO19011
8R67 Res., 27, +5%, %W, Carbon DRD130071 8D12 Diode, 15953 DDDO10821
8R68 Same as BR67 8Dh41 Z.Diode, RD7.5EB DDD031811
8R71 Res., 1.5k, % 1%, %W, Metal DRES39641 8D81  Z Diode, RD4,7EB1 DDD033131
8R72  Res., 5.6k, 1%, %W, Metal DREY39671 8085  Same as 8D81

8R73 Res., 47, 5%, %W, Carbon DRD139261

8R74 Res., 330, 1%, %W, Meatal DRE9S39621 8011 Transistor, 2SA800 BTR115701
8R7b Res., 39, 1%, %W, Metal DRE939501 8012 Same as 8R11

8R76 Same as BR74 8013 Transistor, 25A1208 DTR118041
8R77 Same as 8R73 8Q14 Same as 8Q13

8R8&1 Res,, 22, 5%, %W, Carbon DRD138231 8015 Transistor, 25C1907 DTR132061
8R82 Same as 8Rb2 8016 Transistor, 2SA1015Y DTR119011
8R83 Res., 150, 1%, %W, Metal DRES39581 8021 Transistor, 25C2408 MHNO00481
8R&4 Samg as BR52 8022 Same as 8021

8R85 Same as 8R81 8023 Same as 8021

8RB6 Same as 8R83 8024 Same as 8021

8RO1 Same as BR75 8025 Same as 8021

BR92 Res., 270, #1%, %W, Metal DRES39611 8026 Same as 8Q21

8R93 Same as 8RG2 8027 Transistor, 2SC1815GR DTR139011
8Ro4 Res., 270, £ 5%, %W, Carbon BRD139331 8021 Same as 8021

8RO5 Res,, 180, £ 5%, W, Carbon DRD1398861 8032 Same as 8021

8R96 Same as 8Rg8 8033 Transistor, 25C1412 DTR130901
8R101 Res., 120,22%, 1W, Metal BDRE153511 8034 Same as 8033

8R102  Res., 240, £ 2%, 2W, Metat DRE163581

8R103 Same as 8R102 8P11 Connector, M33-04-30-114P DCNQO34661

8R104  Same as 8R101



Section 8 Electricat Parts List

CIRCUIT

DESCRIPTION

REFERENCE

CH3 & CHAPRE-AMPLIFIER & SOURCE

9C1
8c2
ac3
oC4
8cs
ac7
oCcs
8C21
9C22
9C23
9C24
9C2b
acazy
gca2g
9C41

ac4az

aca3
9C45
9Ch1
9Ch4
9Cs7
aCs8
89C862
oce3
ac71
9c7?2
9c73
a9C74
8C7%
acsr
9C84
9C8b
acs?
9ces
9cgt

Cap., 047 u, £20%, 200V, Poly.
Cap., 2~12p, Var., 250V, Cer.
Same as 9C2

Cap., 47p,t 5%, 100V, Cer.
Cap., 22p, £ 5%, 50V, Cer.
Cap., 27p, + 5%, 300V, Mica
Same as 9C2

Same as 9C1

Cap., 2 ~2p, Var,, 2b0V, Cer,
Same as 9C22

Same as 8C4

Same as 9CE

Same as 8C7

Same as 8C22

IWATSU
PART NO.

DCF160231
DCv019581

DCC249511

DCC239121
DCM252311

DCV019681

Cap., 0.0%u +80%~ —20%, 5OV, Cer.

DCCI39501

Cap., B6p, +80% ~—-20%, 50V, Cer.

Cap., 57p, +20%, 25V, Elect.
Same as 9C41
Same as 9C41
Same as 9C41
Same as 9041
Same as 9CA1
Same as 9C41
Same as 9C43
Same as 9C41
Same as 9C42
Same as 8041
Same as 8C41
Same as 9C41
Same as 9C41
Same as 8C41
Same as 9043
Same as 9C41
Same as 8C41
Same as 9043

DCC239251
DCEZ229081

CIRCUIT DESCRIPTION
REFERENCE

9R1 Res., 470, £5%, %W, Carbon
9R3 Res., 200k, *0.5%, “W, Metal
9R4 Res., 111k, *0.5%, W, Metal
9R& Res., 180, £5%, %W. Carbon
9RG Res., 82, 5%, %W, Carbon
9R7 Res., 500k, +0.5%, 14W, Metal
9R8 Res., 22, +1%, %W, Metal
9R21 Same as 9R1

9R23 Same as 9R3

9R24 Same as 9R4

g9R2b6 Same as 9R5

9R26 Same as OR6

gR27 Same as @R7

9R28 Same as R8

9R40 Res., b00k, T 0.5%, =W, Metal
9R41 Res,, 47.% %, %W, Carbon
9R42 Res., 100, 1%, %W, Metal
9R43 Same as SR41

9R44 Res., 47, +1%, %W, Metal
9R45 Res., 100, Var,, 0.3W, Cermet
9R46 Same as 9R456

9Rb51 Res,, 22, £ 5%, %W, Carbon
9R52 Res., 1.2k, £1%, %W, Me1al
9R53 Same as 9R52

9R54 Same as §R44

YREb Same as 9R44

DRBE Res., 150, 1%, %W, Metal
9R&7 Res,, 3.3k, + 1%, %W, Me1al
9R58 Res., 20k, Var., 0.05W, Carbon
9R62 Same as 9R41

9RE3 Same as 9R44

9R&4 Same as 9R44

9RE7 Same as 9R57

ORGE Same as 9R41

9RrR70 Same as 9R40

9R71 Same as 9R41

gR72 Same as 8R42

9R73 Same as 9R41

SRa&1 Same as 8R5B1

886711

iWATSU
PART NO.

DRD139371
DRE249031
DRE239011
DRD139961
DRD139981
DRE2468021
DREB35091

DRE249021
DRD139261
DRES39561

DRES38511
DRV41212%

DRD139231
DRES392

DRE939581
DRES39661
DRV131411



885711

CIRCUIT DESCRIPTION
REFERENCE

9R82 Same as 9RB2

gR83 Same as 9RB2

gR85 Res,, 47, £1%, \W, Metal
9R8s Same as YR56

9R87 Same as 9R57

9Rr8s Same as 9R58

9R98 Same as 9R41

8041 Diode 151544A

9p71 Same as 9051

8074 Diode, RD5,6EB

8041 Twin-transistor, uPAGTAM
2051 Transistor, 2N3305
9053 Tranaistor, 25C2037
9057 Transistor, 25C1807
907 Same as 2041

8081 Same as 9051

2083 Same as 90563

9087 Same as 9057

951 Coupling switch, SUJ256A
9522 Same as 951

9561 Push switch, SUJ4A5A
9591 Same as 9561

IWATSU
PART NO.

DRES39511

DDDO10801

DDD031141

DTR295281
DTR150011
DTR137591
DTR137611

DSW014861

DSW014901

CIRCUIT DESCRIPTION
REFERENCE
9N Connector, BNC

942

8J3

8J21
8422
8J23
9Jb1
9461
9481
991

op2

9F3

9p22
opP23
9Pb1
9r81
9P81
2P

Section B Electrical Parts List

Connector, M31C8-4
Same as 8J2

Same as 9J1

Same as 9J2

Sarmie as 9J2

Connector, M36-M87-06
Connector, M36-M87-03
Connector, M36-M87-04
Same as 9461

Connector, M36-02-30-134P

Same as 9F2
Same as 9P2
Same as 8P2

Connector, M36-06-30-134P

Connector, M36-03-134P

Connector M36-06-30-134P

Same as 9P61

IWATSU
PART NO.

DCNO040711
DCNO34501

DCNO034641
DCNO34611
DCN034621

DCNO34801

DCND34941
DCN0O34211
DCNC34921

8-17



Section 8

Electrical Parts List

CtRCUIT DESCRIPTION WATSU

REFERENCE PART NG

A TRIGGER AMPLIFIER

19C1 Cap., 1 4, +150%~—10%, 6OV, Elect.
DCE244711

10C3 Cap., 47 i, +150% ~ —10%, 25V, Elect

DCE228061

10C2 Cap., 2200p, £ 10%, B0V, Poly  DCF129061

10C12  Cap., 0.1, £10%, 50V, Poly DCF129601

10Ct8  Cap., 86p, £5%, b0V, Cer. DCC2390561

10C23 Cap., 0.01u , ¥10%, 50V, Cer. DCC133571

10C32  Cap., bGp, £5%, 50V, Cer. DCC235251

10C36  Cap., .01, *10%, 500V, Cer. DCC139501

10C38  Same as 10C36

10C55  Same as 10C36

10C64  Cap., 33p, £ 6%, 50V, Cer. GCC239011

10072  Sameas 10038

10C81  Same as 10C3

10082  Same as 10C36

10083  Same as 10C3

10C84  Same as 10C386

10C86  Same as 10C3

10C86  Same as 10036

10C87  Same as 10C36

1GR3 Res., 22k, £1%, %W, Metal DRES38061

10R4 Res., 3.3k, 1%, %W, Metal DRES35661

10Rb Res., 18k, £1%, UW, Metal DREY39351

10R6 Res., 3.9k, 1%, %W, Metal DREY39421

10R7 Hes., 10k, 21%, %W, Metal DRES38301

10R8 Same as 10R7

10R9 Res., b0k, Var,, 0.2W, Carbon DRV 146811

10R11 Res., 1.5k, + 5%, “WW, Carbon DRD139431

10R12  Res., 12k, £ 5%, %W, Carbon DRD 139601

10R13 Sameas 10R12

10R14  Res., 47, 1%, %W, Metal DREG39b11

10R15  Res., 33, £5%, %W, Carbon DRD139911

16R21  Same as 10R15

10R22 Sameas 10R15

16R23  Same as 10R14

10R24  Res,, 6.8k, 1%, W, Metal DRES38331

10R25%  Res., 50k, Var., %W, Carbon DRV412061

10R26  Res., 100, 5%, %4. W, Carbon DRD134531

818

CIRCUIT

REFERENCE DESCRIPTICN
10R31 Res., 33, £1%, %W, Metal
10R32  Res., 10,+5%, %W, Carbon
10R32  Res., 2.7k, ¥1%, %W, Metal
10R34  Same as T0R33

10R35 Res., 270,£5%, “WW, Carbon
10R36  Same as 10R1b

10R37 Same as 10R36

1G6R38 Same as 10R15

10R41  Res., 680, £1%, W, Metal
10R42  Same as 10R41

10R43  Same as 10R15

10144  Res,, 220, 8%, WW, Metal
10R45  Same as 10R44

10R48  Res., 120, £1%, %W, Metal
10R47  Same as 10R15

10R48  Same as TOR15

10RB1  Same as 10R33

10RB2  Same as 10R33

10R53  Res., 150+ 8%, %W, Carbon
10Rb4  Same as T0R15

10RB5  Same as 10R15

10R81  Res., 1.8k, #1%, %W, Metal
10R62  Same as 10R61

16R63  Res., 100, *1%, %W, Metal
10R64  Same as 10R14

10R71 Res., 10k, = 5%, %W, Carbon
10R72  Res., 220k, £8%, %W, Carbon
10D41  Diode, 15953

10042 Same as 10041

10055  Same as 10D41

10872 Diode, TLG206

10031 Transistor, 28C2037
10035  Same as 10031

10041  Transistor, 25A1206
10045  Same as 10041

10051  Transistor, 25C1834
10055  Same as 10051

10061  Same as 10031

10062  Same as 10031

858-5711

IWATSU
PART NO.

DRES39491
DRD139211
DRE939651

DRD139331

DRES39631

DRES39601

DRE939571

DRD139101

DRES38171

DRE939561

DRD139161
DRD138321

DDDO10821

DDDO71121

DTR137591

DTR118041

DTR131031



55-6711

CIRCUIT
REFERENCE

DESCRIPTION
101C1 IC, HA17458
1081 Coupling switch, SUJ45A
10P1 Connector, M36-02-30-114P

10P2 Same as 10P1
10P61 Same as 10P1

IWATSU
PART NO.

DIC613511

D5W014901

DCN0348561

CIRCUIT

Section 8 Electrical Parts List

DESCRIPTION

REFERENCE

1041
1042
10461

Connector, M36-M87-02
Connector, M36-M87-08
Connector, M36-M87-04 -

IWATSU
PART NQG.

DCNO34601
DCNO034641
DCNO34621

8-18



Section B

CirCcuUlt

Electrical Parts List

BECRIPTION

REFERENCE

B TRIGGER AMPLIFIER

1101

ez

11C3

11612
11C15
11C23
11C32
11C36
11C38
11063
11ChE
11064
11C65
11C81
1cez
11€84
1185
11086

T1R3
T1R4
11R5
11R6
11R7
T1R8
11R9
T1R11
11R12
11R13
1MR14
TTIR1h
11R21
11R22
T1R23
t1R24
1T1R25
11R26
T1R31
T1R32
T1R33

820

IWATSU
PART NO.

Cap., 1, +78%~ ~10%, B8OV, Elect.

Cap., 2200p, *10%, 50V, Poly.

Cap., 47 1, £20%, 25V, Elect.
Cap., 0,10, £10%, 50V, Poly.
Cap., 100p, 5%, 50V, Cer.
Cap., 0,014, £10%, 5OV, Cer.
Cap., bop, +b%, 50V, Car.
Cap., 0.011, ¥10%, B0V, Cer.
Same as 11036

Same as 11036

Same as 11C36

Same as 11C15

Same as 11C3

Same as 11C3

Same as 11036

Same as 11C36

Same as 11C3

Same as 11036

Res,, 22k, 1%, WW, Metal
Res., 3.3k, % 1%, %UW, Metal
Res., 18k, 1%, %W, Metal
Res., 3.9k, 1%, %W, Metal
Res., 10k, £1%, %W, Metat
Same as 11R7

Res., B0k, Yar., 0.2W, Carbon
Res., 1.8k, * 5%, %W, Carbon
Res., 39k, + 5%, %W, Carbon
Res., 12k,+ 5%, %W, Carbon
Res., 47, +1%, %W, Metal
Res., 33, +5%, %W, Carbon
Same as 11R15

Same as 11R156

Same as 11R14

Res., 6.8k, £1%, %W, Metal
50k, Var., 1aW, Cermet

Res., 100, * 5%, %W, Carbon
Res., 33, +1%, WW, Metal
Res., 10, £5%, %W, Carbeon
Res., 2.7k, £1%, LW, Meatal

DCE244711
DCF129061
DCE229061

DCF120601
PCC239051

DCC133571
DCC239251

DEC1305601

DRED39061
DRED39661
DREJZ38351
DRES39421
DRED3G301

DRY146811
DRO139431
DRD139701
DRD139601
DRES39511
DRD139911

DRES38331
DRV4120861
DRD134501
DRES38491
DRD139211
DREQ38651

CIRCUIT DESCRIPTION
REFERENCE

11R34 Sameas 11R33

11R35%  Res., 270, 5%, %W, Carbon
11R38 Same as 11R15

11R37  Sameas 1TR3L

11R38 Sameas 11R15

11R41  Res., 680, £1%, %W, Metal
T1R42  Same as 11R41

11R43 Sameas 11R15

11R44  Res., 220, £1%, W, Metal
11R45  Same as 11R44

11R46  Res., 120, £1%, W, Metal
11R47 Same as 11R15

11R48 Same as 11R156

11R51  Sameas 11R33

11852  Same as 11R33

11RE3  Res., 150, £ 5%, %W, Carbon
11R54 Sameas 11R15

11RES  Sameas 11R1B

11R61  Ras., 1.8k, £1%, UWW, Metal
11862  Same as 11R61

11R83  Res., 100, +£1%, “W, Metal
11R64 Sameas 11R14

11021 Diode, 159563

11041  Sameas 11021

11055  Same as 11D21

11031 Transister, 28C1907
THA35  Sameas 11031

11041 Transistor, 2541206
11045  Same as 11041

11051 Transistor, 25C1834
110565  Same as 110561

11061  Transistor, 28C2037
11085  Same as 11061

1181 Push switch, SULI3DA

11d1 Connector, M36-M87-02
1142 Connector, M36-M87.04
1M Connector, M36-02-30-114P
11p2 Same as 11P1

§5-5711

IWATSU
PART NO.

PRD139331

DRES39631

DREQ39601

DRED39571

DRD139101

DRES32171

DRES39561

DBDO010821

DTR137611

DTR119041

DTR131031

DTR137591

DSW014881

DCNO34601
DCNO34621

DCN034851



S8-5711

CIRCUIT

DESCRIPTION

REFERENCE

TV SYNC SEPARATOR

12C2
12C6

12C7

12C11
12C12
12C15
12C31
12C32
12C34

12R2
12R3
12R4
12R5
12R6
12R7
12811
12R12
12R13
12R14
12R15
12R16
12R17
12R18

Cap., 47u, £ 20%, 25V, Elect.

IWATSU
PART NO.

DCE226061

Cap., 0.01u , +80%~ —20%, 50V, Cer.

Cap., 1, £30%, 50V, Elect.
Cap., 470p,* 5%, 60V, Cer.
Same as 12C2

Cap., 1, £20%, 50V, Elect.

DCC139601
DCE244711
DCC239151

DCE249121

Cap., 0.047 1, ¥10%, 50V, Elect. PCF 129581

Same as 12CH
Same as 12CH

Res., 6.8k, +5% YW, Carbon
Res., 2.7k, * %, %W, Carbon
Same as 12R2

Res., 10k, 5%, %W, Carbon
Res., 160k, +5%, %W, Carbon
Res,, 2.2k, 6%, %W, Carbon
Res., 82k, 5%, %W, Carbon
Res., 680, +5%, %W, Carbon
Res., 39k, £5%, UWW, Carbon
Res., 18k, £5%, W, Carbon
Res., 7.5k, +5%, %W, Carbon
Res., 12k, 5%, %W, Carbon
Same as 12R6

Same as 12R5

DRD139561
DRD139481

DRD139161
DRD138771
DRD138461
DRD138741
DRD138391
DRD139701
DRD139631
DRD139571
DRD138601

Section 8 Electrical Parts List

CIRCUIT DESCRIPTION
REFERENCE

12R21  Same as 12R5

12R25 Same as 12R2

12R31 Res.. 470k, + 5%, %W, Carbon
12R32  Res., 1k, #5%, %W, Carbon
12R33 Same as 12Rb

12R34 Same as 12R5

12R41 Res., 8.2k, £B%, %W, Carbon
12R42  Same as 12R41

12R43  Same as 12R7

12D2 Diode, 15953

12D12  Diode, RD4.7EB1

12031 Same as 12D2

12D41  Same as 12D2

12D42  Same as 12D2

1201 Transistor, 25A1015Y
1205 Same as 1201

12011 Same as 12Q1

12Q15  Transistor, 251815GR
12021  Same as 12Q18

12025 Same as 120156

12041  Same as 1201

121C31 IC, SN74LS08N

121C35 IC, SN74LS02N

IWATSU
PART NO.

DRD139371

DRD139141

DRD139581

DoDO10821
DDDO33131

DTR119011

DTR139011

DIC140091
DIC140031

8-21



Section 8

CIRCUIT

Electrical Parts List

DESCRIPTHON

REFERENCE

A SWEEP GENERATOR

13C1

13C5

13C7

13C11
13C12
13C15
13C18
13C19
13C21
13€22
13C25
1326
1327
13C28
13C31
13C32
13€33
13C34
13C35
13C36
13C41
13C42
13C43

13C44
13C45
13C46
13C61
13C65
13C71
13C72
13C73
13C75
13C78
13C81
13C82
13C94
13C96
13Co8

822

Cap., 0.01y , +80% ~ —20%, 50V

Same as 13C1

Cap., 120p, £5%, 50V, Cer.
Cap., 47 p, +20%, 256V, Elect.
Cap., 22p, + B%, 5OV, Cer.
Cap., 220p, £B%, 50V, Cer.
Same as 13C7

Cap., 4.7 4, £20%, 50V, Elect,
Same as 13C15

Same as 13C12

Same as 13C11

Same as 13C15

Sare as 13C1

Same as 13C1

Cap., 33p, £5%, 50V, Cer.
Same as 13C31

Cap., 1000p, £10%, 50V, Poly,
Same as 13C1

Same as 13C11

Same as 13C1

Cap., 10p, +0.5%, 5OV, Cer.
Cap., 88p,£5%, 100V, Cer.

IWATSU
PART NO.

, Cer.
DCC139501

DCC235261
DCE229061
DCC23g1
DCC239181

DCE249151

DCC230011

DCF128071

DCC238041
DCC2495631

Cap., 2.6~22.5p, Var., 250V, Cer.

Cap., BBp, L 5%, B0V, Cer.
Same as 13C1
Same as 13C44
Same as 13C31
Same as 13C41
Same as 13C12
Same as 13C7
Same as 13C15
Same as 13C19
Same as 13C1
Same as 13C1
Same as 13C1
Same as 13C34
Same as 13C34
Same as 13C1

BCv019641
DCC239251

CIRCUIT

REFERENCE DESCRIPTION
13R1 Res., 2.2k, £5%, %W, Carbon
13R2 Res., 3.9k, #5%, UW, Carbon
13R3 Res,, 150, #1%, %W, Metal
13R4 Res., 1k, £ 5%, %W, Carbon
13R5 Res., 470, +5%, %W, Carbon
13RG Res., 10k, 2 5%, %W, Carbon
13R7 Res., 5.6k, £6%, %W, Carbon
13R8 Same as 13R1

13Rg Same as 13R1

13R10  Sameas 13R4

13R11 Ras., 3.3k, £5%, 4W, Carbon
13R12  Same as 13R1

13R13  Sameas 13R4

13R14  Res., 5.6k, 1%, %W, Metal
13R15  Res., 820, #1%, W, Metal
13R16  Res., 2.2k, 1%, %W, Metal
13R17  Res., 4.7k, 5%, 4UW, Carbon
13R18  Res., 18k, =5%, %W, Carbon
13R19  Res., 100k, +£5%, %W, Carbon
13R20  Res., 1.2k, £5%, %W, Carbon
13R27  Same as 13R7

13R22  Same as 13R17

13R25 Sameas 13R1

13R26  Same as 13RB

13R28 Same as 13R7

13R32 Sameas 13R4

13R33  Same as 13R7

13R34  Res., 2.7k, £5%, %W, Carbon
13R35  Res., 100, + 5%, %W, Carbon
13R43  Res., 680, 5%, %W, Carbon
13R44  Res., 1k, £ 1%, %W, Metal
13R45  Res., 3.8k, #1%, %W, Mezal
13R46  Res., 1.5k, £1%, %W, Metal
13R47  Res., 330k, 1%, %W, Metal
13R51  Same as 13R34

13R62  Sameas 13R4

13RB3  Same as 13R45

13RB4  Same as 13R3B

13R85  Same as 13R18B

13R58  Same as 13R35

13R61  Res., 6.8k £1%, %W, Metal
13R62  Same as 13RG1

$5-5711

IWATSU
PART NO.

DRD138461
DRB139531
DRE130631
DRD138141%
DRD139371
DRD139161
DRD139541

DRD 138501

DRES38671
DRES39151
DRES38021
DRD139151
DRD135131
DRD1356311
DRD 139661

DRD139481
DRD139291
DRD139391
DREQ39071
DRES39421
DRES39641
DRE939621

DRES39331



§8-5711 Section 8 Electrical Parts List
CIRCUIT DESCRIPTION IWATSY CIRCUIT DESCRIPTION IWATSU
REFERENCE PART NOG. REFERENCE PART NO,
13R63  Res., 1Dk, £1%, %W, Mstal DRES39301 13D31  Same as 13D5
13R64  Same as 13R15 13043  Diode, RD 10FB DDD032251
13R65  Res., 4.7k, +1%, 1AW, Metal DRE939471 13D44  Same as 13D43
13R66  Res., 27k, £1%, %W , Metal DREQ39361 13D85  Diode, RD B.6E DDBDO31141
13R67  Same as 13R4 13075  Same as 13D5
13R68 Sameas 13R17
13R71 Same as 13R7 13Q15  Transistor, 25C1834 DTR131031
13R72  Same as 13RB 13021  Transistor, 28A1015Y DTR119011
13R73  Res., 560, 35%, %W, Carbon DRD132121 13025  Same as 13Q15
13R74 Sameas 13R73 13031  Transistor, 28C125b4 DTR130881
13R75  Res., 1.5k,+ 5%, %W, Carbon DRD139431 13035  Same as 13Q15
13R76  Sameas 13R18 13037  Sameas 13015
13R77  Same as 13R34 13041 FET. 25D30A-Y DTR210141
13R78 Sameas 13R18 13043  Transistor, 25C1834 DTR131031
13R81  Res., 8.5k, 5%, %W, Carbon DRO139581 13051 Transistor, 25C1815GR DTR138011
13R82 Sameas 13R7 13Ch5  Same as 13051
13R83  Res., 1.8k, £5%, %W, Carbon  DRD139441 13061  Same as 13021
13R84  Same as 13R34 13063  Same as 13021
13R88  Same as 13R6 13065  Same as 13015
13R86  Res., 100k, Var., 1/8W, Carbon DRV 146831 1371 Same as 13051
13R87 Sameas 13R6 13Q87  Same as 13051
13R88 Same as 13R6 130298  Same as 13051
13ROt Res., 10k, 5%, W, Carbon DRD139161
13R92 Sameas 13R91 131C1 IC, F10107DC DIC310051
13R93  Same as 13R91 131C6 iC, F10131DC DIC310081
13R94  Same as 13R9} 131C11  IC, SN74LS123N DIC141181
13RO5  Res., 820,+5%, %W, Carbon DRD130%41 131C15  1C, SN741.508N DIC140091
13R96  Sameas 13R1 131C21  IC, SN741L.S00N DICt140011
T3RO7  Same as 13R386 131C26  IC, SN74LS02N DIC140031
T3R98  Same as 13R34 131C71  IC, SN74LST4AN DiC140751
13R98 Same as 13R2 131C75 ¢, CD4066BE DIC410591
13R101 Same as 13R35 131081 IC, uPC272C DICB30741
131C21  Same as 131C71
1305 Diode, 15953 DooDo10821 : :
13D12  Same as 13D5 1301 Connector, BNC DCNO34821
13015  Same as 13056 13425 Connector, BNC DCNO034601
13D18  Same as 13D56 13J26 Connector, BNC DCNO40711
13D26  Same as 13D56 13491 Connector, BNC DCNO30681
13026  Same as 13D0
13027  Same as 13D5 13P1 Connector, BNC DCNO34871
13028  Same as 13D5 13P5 Connector, BNC DNC034851
13P25  Same as 13P5
13PO5  Same as 13P5
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Section 8

CIRCUIT

Electrical Parts List

DESCRIPTION

REFERENCE

B SWEEP

14C1
14C2

14C3

14C4

14Cb

14C8

14C7

14C8

14C11
14C12
14C13
14C14
14C15
14C16
14C17
14C18
14C19
14C22
14C286
14C31
14C32
14C33
14C35
14C36
14C41
14C42
14C43
14C44
14CA86
14C55
14C61
14C63
14C64
14C75
14C83
14Co8

824

GENERATOR

Cap., 47 1, #20%, 25V, Elect.

IWATSU
PART NO.

DCE229061

Cap,, 0.01 ¢, +80% ~—20%, 6OV, Cer,

Same as 14C1

Same as 14C2

Same as 14C2

Same as 14C2

Same as 14C2

Same as 14C2

Same as 14C2

Same as 14C1

Cap., 330p, £ 5%, 50V, Cer.
Same as 14C2

Cap., 22p, 15%, 50V, Cer.
Same as 14C2

Same as 14C1

Same as 14C2

Same as 14C1

Same as 14C16

Same as 14C13

Cap., 33p, tB%, 50V, Cer.
Same as 14C31

Cap., 1000p, £10%, 50V, Poly
Same as 14C1

Same as 14C2

Cap., 10p, #0.5p, OV, Cer.
Cap., 56p,+ 5%, 100V, Cer,

Cap., 2.6 ~2.5p, Var., 250V, Cer.

Cap., 58p, 5%, 50V, Cer.
Same as 14C44

Cap., 1 u,£20%, B0V, Elect.
Same as 14C15

Cap., 100p, * 5%, 50V, Cer.
Same as 14C1

Samg as 14C2

Same as 14C44

Same as 14C2

DCC139501

DCC239181

DCC239121%

BCC238011
DCF126071
DCC239041
DCC249521
DCV0195631
DCC239251

DCE249121

DCC238051

CIRCUIT DESCRIPTION
REFERENCE

14R1 Res., 3.9k, 1 5%, %W, Carbon
14R2 Res., 2.2k, + 5%, %W, Carbon
14R3 Res., 270, £1%, %W, Metal
14R4 Res., 1k, + 5%, %W, Carbon
14R5 Same as 14R4

14R6 Same as 14R2

14R7 Res., 6,8k, 1%, %W, Metal
14R8 Res., 680, +1%, %W, Metal
14R9 Res., 1.8k, +1%, %W, Metal
14R10  Same as 14R4

14R11  Same as 14R2

14R12  Same as 14R2

14R13  Res., 820, 1%, %W, Metal
14R14  Res., 5.8k, 1%, %W, Metal
14R15  Res., 2.2k, +1%, %W, Metal
14R16  Res., 27k, 5%, %W, Carbon
14R17  Res., 3.3k, 5%, %W, Carbon
14R18 Same as 14R4

14R22  Res., 4.7k, £5%, %W, Carbon
14R25  Same as 14R2

14R26  Res., 470, £5%, %W, Carbon
14R28  Res., 5.6k, 5%, %W, Carbon
14R32 Same as 14R4

14R33  Same as 14R28

14R34  Res., 2.7k, £5%, %W, Carbon
14R35  Res., 100, +5%, %W, Carbon
14R36 Same as 14R26

14R43  Res., 680, 5%, %W, Carbon.
14R44  Res., 1k, +1%, %W, Mstal
14R45  Res., 3.9k, + 1%, %W, Metal
14R46  Res., 1.6k, +1%, %W, Metal
14R47  Res., 330, 1%, %W, Metal
14R48  Res., 10k, £5%, %W, Carbon
14Rb1  Same as 14R35

14R52  Same as 14R4

14R53  Same as 14R45

14RB5  Res., 22k, £5%, “UW, Carbon
14R56  Same as 14R36

14R61  Same as 14R45

58-57M1

IWATSU
PART NO.

DRD139521
DRD138461
DREQ39611
DRD139141

DRE938331
DREY39631
DRED39171

DRES39151
DRE939671
DRES39021
DRD139661
DRD139501

DRD1391561

DRD138371
DRD139541

DRD139481
DRD139291

DRD1383%1
DRES38071
DRES39421
DREQ38641
DRES39621
DRD138161

DRD 139641



85-6711

CIRCUIT DESCRIPTION
REFERENCE

14R62  Res., 4.71, £1%, W, Metal
14R63  Res,, 180 k, £ 1%, %W, Metal
14R64  Same as 14R22

14R65 Same as 14R2

14R66  Same as 14R2

14R67  Same as 14R7

14R68 Same as 14R1

14R69  Same as 14R2

14R71  Same as 14R56

14R72  Same as 14R566

14R73  Same as 14R44

14R74  Res,, 8.2k, £1%, %W, Metal
14R75  Res., 2.7k, +1%, %W, Metal
14R76  Res., 12k, £1%, %W, Metal
14R77  Same as 14Rb6

14R81  Res., 27k, 1%, %W, Metal
14R82 Same as 14R13

14R83  Same as 14R76

14R84  Same as 14R81

14R85  Same as 14R1

14R86  Same as 14R17

14R81  Same as 14R74 Cermet
14R82  Res., 1k, Var., 0.3W, Cermet
14R83  Same as 14R76

14R94  Same as 14R34

T4R95  Res., 10k, Var,, 1.5W, W.W.,
14R96  Same as 14R92

14R87 Same as 14R34

14R98  Same as 14R4

14R99  Res., 560, +1%, %W, Metal

IWATSU
PART NO.

DRED39471
DRESQ39711

DCEY39051

DCES39651
DCEQ39681

BCEY939361

DRV412031

DRV770351

DRES39141

Section 8 Electrical Parts List

CIRCUIT DESCRIPTION
REFERENCE

1409 Diode, 15953

14D15  Same as 14D0

14028  Same as 14D9

14026  Same as 14D9

14D27  Same as 14D2

14D28  Same as 14D9

14D31  Same as 1408

14043  Z. Diode, RD10OFB
14D44  Same as 14D43

14D55  Z.Diode, RDB.BED1
14D61  Same as 14D%

14D62  Same as 14Dg

14015  Transistor, 25C1834
14Q25  Same as 14015

14031  Transistor, 25C1254
14035  Same as 14015

14037  Same as 140156

14041  FET, 25K30A-Y

14043  Same as 14Q15

14045  Transistor, 25A10158Y
14051  Transistor, 25C1815GR
14055  Same as 14051

14081  Same as 14Q45

14083  Same as 14045

141C1 IC, F10107DC

141C5 iC, F10131DC

141C11  IC, F10116DC

141C71  iC, CA3086

T41C81  1C, HA17458

1441 Connector, FF-10-002
14J21 Connector, M36-M87-02
14425 Same as 14J21%

14J26 Connector, BNC

14141 Connector, M36-M87-03
14491 Same as 14J41

14P5 Connector, M36-02-30- 114P
14P21  Same as 14P5

14P25  Same as 14P5

14P4 1 Connector, M36-03-30-114P
14P21 Same as 14P41

IWATSU
PART NO.

bppDo18

bDD032251

DDBO31141

DTR131031

DTR130861

DTR210141

DTR118011
DTR138011

DIC310051
DIC310081
BIC310201
DtC190381
DIC613511

DCNO30711
DCNO34601

DCNO40711

DCNO34611

DCNO34851

DCNO34861
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Section 8 Electrical Parts List

585711

CIRCUIT DESCRIPTION IWATSU CIRCUIT DESCRIPTION IWATSU

REFERENCE PART NO. REFERENCE PART NO.

TIMING SWITCHES 15R26  Res., 3.9k, +5%, %W, Carbon  DRD139521
15R31  Res., 47,25%, %W, Carbon DRD139261

16C23  Cap., 001y, +80% ~--20%, 50V, Cer. 15R32  Res., 220, £5%, %W, Carbon DRD139321

DCC139501 15R41  Res,. 22k, +5%, %W, Carbon DRD139641

15C31  Cap., 14,£1%,50V, Poly. DCF420281 15R51  Same as 16R1

15C32  Cap., 0.1y, 1%, 50V, Poly, DCF420271 16R53  Same as 16R3

15C33  Cap., 9900P,£ 0,25%, 50V, Poly. DCE125791 156R56  Same as 15R6

15C34  Cap., 900P, £ 0.25%, 50V, Poly. DCF125801 18R57  Same as 15R7

15C3E  Cap,, 56p, + 5%, 50V, Cer. DCC239251 15R68  Same as 15R8

15C41  Cap., Ty, £ 20%, 5OV, Elect. DCE249121 1ER58  Same as 15R8

15C42  Cap., 0.1y, +10%, 50V, Poly.  DCF129601 15R61  Same as 16R11

15C43  Cap., 6800P, + 10%, 60V, Poly. DCF129201 16R62  Same as 15R12

15C71  Same as 156C23 15R63 Same as 16R13

15C73  Same as 15C23 16R64  Same as 16R14

16CB2  Same as 15C32 18R65  Same as 1bR1B

15C83  Same as 15C33 15R71  Same as 15R21

1BC84  Same as 15C34 18R72  Res., 22k, +1%, %W, Metal DREQ939061

1BC88  Same as 150356 15R73  Res., Bk, Var., 0.3W, Cermet DRV41209
15R74  Res., 6.8k, 1%, %W, Metal DRE939331

15R1  Res., 7.5M, +1%, %W, Metal DREB60141 15R81  Same as T5R31

15R3  Res., 2.5M, +1%, %W, Metal DRE5S60131 15R82  Same as 16R32

16R6  Res., 1.26M, 1%, %W, Metal  DRE560121

15R7  Res., 750k, +0.5%, 1/8W, Metal DRE249121 16D26  L.E. D, TLR206 DBD070181

18R8  Res., 250k, +0.5%, %W, Metal  DRE249111

15R9  Sarne as 15R8 15Q21  Transistor, 25A578 DTR110331

16R11  Res., 126.2k, 0.5%, 1/8W, Metal DRE229141 16023  Transistor, 25C1815GR DTR139011

15R12  Res., 55.6k,+0.6%, 1/8W, Metal DRE229131 156Q71  Same as 15021

16R13  Res., 25k, £ 0.5%, 1/8W, Metal DRE229121 16Q73  Same as 15023

16R14  Res., 12.Bk,+0.6%, 1/8W, Metal DRE229111

18R15  Res., Bk, £0.5%, %W, Metal DRE239121 1581 Rotary switch, DSW034632

15R21  Res., 8.2k, +1%, %W, Metal DRES39051

18R22  Res., 3.8k, + 1%, %W, Metal DRES39421 15J81  Connector, M36-M87-03 DCN034611

18R23  Res,, b0k, Var,, 0.1W, Carbon DRV 147401

15R24  Same as 156R21 15P81 Connector, M36-03-30-114P DCNG34861

15R25 Sameas 16R22

826



885711

CiRCUIT DESCRIPTION
REFERENCE
HORIZONTAL SWITCHES

1601 Bicde, 15953
16D2 L.ED., TLR208

IWATSU
PART NO.

bDDo10821
DDDO70181

CIRCUIT

Section 8 Electrical Parts List

BESCRIPTION

REFERENCE

1651
1652

1801

Push switch, SUJS0A
Push switch, SUJ30A

Connector, FF-12-002

IWATSU
PART NO.

DSW014911
DSW014871

DCNO30701
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Section 8

CIRCUIT

Electrical Parts List

DESCRIPTION

REFERENCE

HORIZONTAL CONTROL

17C1

17C3
17C6

17C9
17C14

17C15
1716
17C24
1733
17¢41
17C43
17C44
17C45
17C48
17C51
17C52
17C81
17C82
17C83
17C84
17C85
17C86
17C87
17C88
17C91
1792
17C95

17R1.2

{1752)
17R3
17R4
17R6
1787
1788
17R8

8--28

IWATSU
PART NO.

Cap., 0.01u, +80% ~ —20%, 50V, Cer,

Same as 17C1

Cap., 0.1 g, +80%~ —20%, 50V, Cer.

Cap,, 47 i, £20%, 25V, Elect.

DCC139501

DCCY39011
DCE229061

Cap., 0.001 g, +80% ~—20%, 60V, Poly.

Same as 17C1

Cap., 270p, £5%, 50V, Cer.
Same as 17C1

Same as 17C1

Same as 17C1

Cap., 100p,* 5%, BOV, Cer.
Same as 17C1

Same as 17C1

Same as 17C1

Cap., 330p, £b%, 5OV, Cer,
Cap., 22p, 15%, BOV, Cer.
Cap., T p, £20%, GOV, Eiect.
Same as 17C81

Sarme as 17C1

Same as 17C1

Same as 17C9

Same as 17C9

Same as 17C1

Same as 17C7

Same as 17C9

Sarne as 171

Same as 17C1

Res., {10k, 50k,} Var., 1/8W, Carbon

With switch

Res., 3.9k, #1%, UWW, Metal
Res., 68k, 5%, %W, Carbon
Res., 4.7k, 5%, %W, Carbon
Res., B0k, Var., 1/8W, Carbon
Res., 10k, +5%, %W, Carbon
Res., 1k, +5%, %W, Carbon

DCF129071

DCC239281

DCLC239051

DCC239181
DCC23912%
DCEZ49121

DRV 146841

DRES39421
DRD139731
DRD138151
DRY 146821
DRD139161
PRD139141

CIRCUIT DESCRIPTION

REFERENCE

17R11  Res., 5k, 0.3W, Carbon

17R12  Res,, 36k, 1%, W, Metal

17R13  Sameas 17R12

17R14  Res., 2.2k, £ 5%, %W, Carbon

17R15  Sameas 17R3

17R16  Res., 820, £1%, %W, Metal

17R17  Res., 15k, £1%, %W, Metal

17R21 Res., 2.7k, 1%, %W, Metal

17R22  Res., 33k, 5%, %W, Carbon

17R23 Sameas 17R21

17R31  Sameas 17R8

17R32 Sameas 17R8

17R33  Same as 17R8

17R41 Res., 12k, £5%, WW, Carbon

17R42  Res., 15k, £5%, %W, Carbon

17R43  Sameas 17R3

17R44  Res., 4.7k, £ 1%, %W, Metal

17R45  Res., 220, £ 1%, %W, Metal

17R48  Res., 3.3k, £5%, %W, Carbon

17847 Sameas 17R8

17R51 Res., 560, *5%, %W, Carbon
" 17R52  Same as 17R51

17R91  Seme as 17R8

17R8%  Same as 17R8

17011 Diode, 15953

17012  Sameas 17D11

17013 Sameas 17D11

17014  Sameas 17D11

17015 Sameas 17011

17D16  Sameas 17011

17D21  Diode, 18816

17022  Same as 17021

17023 Sameas 17021

17024  Sameas 17D11

17D256  Sameas 17011

17D26  Sameas 17D 11

17027  Sameas 17D11

17528  Sameas 17D11

17D28  Same as 17D11

17D31 Sameas 17D11

17041  Sameas 17D11

§8-5711

IWATSU
PART NOC.

DRV412091
DRE939691

DRD139461
DREY39151

DRE939341

DRES39651
DRD139681

DRD139601
DRD139611

DRES39471
DRES39601
DRD 139501

DRD139121

DDDO10821

DDDOoMe4AN



8865711
CIRCT

DESCRIPTION
REFERENCE CRIPT
17042  Sameas 17D11
17D47  Sameas 17D11
17048 Sameas 17D11
1701 Transistor, 2SC1815GR
17Q11 Same as 17Q1
17015 Transistor, 25A1015Y
17041  Same as 1701
17045 Same as 1701
17Q47  Same as 170156
17iCt IC, SN74LS00N
171C31  IC, SN74L.S74AN
171€51  Same as 171C1

IWATSU
PART NQ.

DFR13801T1

DTR118011

DIC140011
DIC140751

Sectton 8 Electrical Parts List

CIRCUIT DESCRIPTION
REFERENCE

17J1 Connector, M36-M87-06
17421 Connector, M36-M87:08
17J25 Connector, M36-M87-02
17431 Connector, FF-10-001
17481 Connector, M31-M87-10
1791 Connector, M36-06-30-114P
17P21% Connector, M36-05-30-114P
17P25  Connector, M36-02-30-114P
17P81 Connector, M386-10-30-114P
17P91 Connector, M36-04-30-114P

IWATSU
PART NO.

DCNO034641
DCNO034631
DCNO34601
DCNO30681
DCNO345631

DCNO34881
DCN034881
DCN034851
DCNG34721
DCNO34871
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Section 8 Electrical Parts List S5-5711

CIRCUIT IWATSU CIRCUIT i IWATSU
REFERENCE DESCRIPTION PART NO. S EFERENCE DESCRIPTION PART NO.
HORIZONTAL AMPLIFIER 18R27  Same as 18R26
18R31  Res., 100, Var,, 0.3W, Cermet.  DRV412001

18C11 Cap., 0.047 i1, £20%, 250V, Poly. DCF160291 18R32  Res., 1k, *15%, Thermistor, DDBOB0421
18C12  Cap., 0.01 4, +80% ~—20%, 50V, Cer, 18R33  Res., 56, +1%, %W, Metal DRE939521

DEC139501 18R34  Res., 300, 5%, %W, Carbon DRD139361
18C13  Cap., 224, 20%, 25V, Elect. DCE229041 18R35  Res., 1k, £ 1%, %W, Metal DRES39071
18C14  Same as 18C12 18R36  Res., Bk, Var., 0.3W, Cermet DRV412051
18C15  Same as 18C13 18R41  Res., 2.7k, £1%, %W, Metal DRES38651
18C16  Same as 18C12 18R42  Res., 18k, £1%, %W, Metal DRE939351
18C17  Cap., 0.1 p, +80%~ —20%, 5OV, Cer. 18R43  Res., 27k, £ 1%, %W, Metal DREZ39361

[Cee39011 18R44 Res,, 220k, + 5%, %W, Carbon DRD139791
18C18  Same as 18C13 18R46  Same as 18R42
18C18  Same as 18C12 18R46  Res., 22k, +1%, %W, Metal DRE939061
18C31  Same as 18C12 18R51  Res., 270,% 5%, %W, Carbon DRD139331
18C51  Cap., 33p, +5%, 50V, Cer. NCC239011 18R52  Res., 680, 1%, “4W, Metal DREY39631
18C58  Cap., 27p, +0.25p, 500V, Cer.  DCC239241 18R53  Same as 18R52
18C62  Same as 18C12 18RB4  Res., 820, +1%, %W, Metal DRE939151
18C65  Cap., 82p,+ B%, 50V, Cer, DoC738141 18RBB  Res., 4.7 kKt 1%, %W, Metal DREQ39471
18C66  Cap., 0.0Tu, +10%, 200V, Poly. DCF159501 18R566  Res., 500, Var,, 0.3W, Cermet DRV41202%
18C72  Cap., 0.1y, + 20%, 250V, Poly. DCF158021 18R57  Same as 18R65
18C75  Cap., 2~ 8p, Var., 250V, Cer.  DCV019561 18R58  Same as 18RE1
18C76  Cap., Tp,+ 0.25p, 500V, Cer.  DCC259101 1BRE9  Same as 18R56
t8cs1 Cap., 270p, +5%, BOV, Cer. DCC230281 18R61  Res., 1.8k, £5%, %AW, Carbon DRD139441
iBC82 Same.as 1866 18R82  Same as 18R61
18C83  Same as 18C12 18R63  Res., 5.6k, 1%, 1AW, Metal DRE939671
18C91  Same as 18C72 18R64  Res., 100k, *1%, %W, Metal DRES38191
18C94  Same as 18C75 18R65  Res., 120,2 5%, %W, Carbon DRD139301
18CO5  Same as 18076 18R66  Same as 18RE1

18R71  Same as 18R54

18R11  Res.,47, 5%, %W, Carbon DCD139261 18R72  Res, 27k 6%, %W, Carbon  DRD139661
18R12  Res., 3.3k, 5%, %W, Carbon  DCD139501 18R73  Res., 22k, £5%, %W, Carbon  DRD139641
18R13  Res., 1.8k, +1%, %W, Metal DRE939651 18R74  Same as 18R11
18R14  Res., 3.3k, +1%, %W, Metal DREYS39661 18R75  Res., 22k, £1%, %W, Metal DREQ39061
18R15  Res., 1.2k, 1%, %W, Metal DRE939291 18R76  Same as 18R75
18R16  Res., 8.2k, 1%, %W, Metal DRE939051 18R81  Same as 18R65
18R17 Sameas 18R16 18R82  Res., 2.7k, + 5%, UWW, Carbon  DRD139481
18R21 Sameas 18R15 18R83 Same as 18R64
18R22  Same as 18R16 18R84  Same as 18RE3
18R23  Sameas 18R16 18R81  Same as 1BR54
18R24  Res., 270, +1%, %W, Metat DRE39611 18R92  Same as 18R72
i18R25  Same as 18R24 18R93  Same as 18R73
18R26  Res., 820, +5%, %W, Carbon DRD139941 18R84  Same as 18R11

§--30



885711

CIRCUIT
REFERENCE

DESCRIPTION

18R95  Same as 18R756
18R96  Same as 18R75
18R101 Same as 18R26
18R102 Res., BOK, Var.,, 0.3W, Cermet

18RL31 Reed Relay, HA-112H

18025  Diode, RD10FB

IWATSU
PART NO.

DRV412061

DKD052041

DDD0322b1

CIRCUIT DESCRIPTION
REFERENCE

18011 Transistor, 28C1815GR
18G12 Same as 18Q11

18Q13  Transistor, 25A1206
18014  Same as 18Q13

18015  Transistor, 25A1015Y
18Q16  Same as 18011

18021  Same as 18011

18022 Same as 18011

18023  Same as 18013

18Q24  Transistor, 25C1807
18025  Transistor, 2SA899G/B
18026  Transistor, 25C1804G/B
18031  Same as 18024

18032  Same as 18025

18033  Same as 18026

180101 Same as 18021

180102 Same as 18Q15

18J11 Connector, M36-M87-06
18412  Same as 18411

18F11 Connector, M36-06-30-134F
18P12  Same as 18P11

Section 8 Electrical Parts List

IWATSU
PART NO.

DTR139011

DTR119041

DTR112011

DTRI37611
DTR115691
DTR137051

DCNO34641

DCNO34946
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Section 8 Electrical Parts List

CIRCUIT

DESCRIPTION

REFERENCE

£ AXIS CIRCUIT

18C13

18C18
18€17
19C24
19C25
19C26
19C27
18C31
19C34
19C41
19CA2
19C43
19Ca4
19C45
19C46
19C47
19C51
19CB2
18C57
18C61
19C63
19C64
19C68

18R11
19R12
19R13
19R14
19R15
19R16
19R17
19R18
18R19
18R20

18R21
18R22
19R23
19R24

832

IWATSU

PART NO.

Cap., 0.01u, +80%™ -20%, 50V, Cer.

Same as 19C13

Cap., 1y, +20%, 25V, Elect.
Same as 18C16

Same as 19C16

Cap., 0.1 i, 2%, 50V, Poly.
Same as 19C17

Cap., 22 1, +20%, 25V, Elect.
Same as 19C16

Same as 19C16

Cap., 10p,3 0.5%, 50V, Cer.

DCC139601

DCE249121

DCF129601

DCE229041

DCC232041

Cap., 0.047 p, +20%, 250V, Poly. DCF160291

Same as 19C186

Same as 19C16

Cap., 12p~ 0.2bp, 500V, Cer.
Cap., 2~8p, Var,, 260V, Cer.
Cap., 0.1, 20%, 250V, Poly.
Same as 19ChH1

Cap., 1p, +0.25p, 50V, Cer.
Same as 19C42

Same as 19C51

DCC258111
DCV019561
DCF1580621

DCC238191

Cap., 0.047 p, £20%, 630V, Poly.DCF171131
Cap., 0.01u, £20%, 630V, Poly. DCF170201

Res., 2.7k, +5%, 4W, Carbon
Same as 12R11

Res., 33k, £5b%, %W, Carbon
Res,, 10, +8%, %W, Carbon
Res., 2.2k, +1%, %W, Metal
Res., 47k, +5%, %W, Carbon
Same as 19R16

Res., 12k, 5%, %W, Carbon
Res., 100k, £5%, %W, Carbon
Res., {60k, 50k}, Var., 0.1W,
Carbon with switch

Res., 4.7k, +5%, %W, Carbon
Res., 820, +5%, %W, Carbon
Res., 1k, +B%, %W, Carbon
Same as 19R23

DRD139481

DRD139681
DRD139211
DRES38021
DRD139171

DRD139601
DRD139751
DRV147391

DRD139151
DRD138941
DRD139141

CIRCUIT DESCRIPTION
REFERENCE

19R25  Res., 10k, £ 5%, %W, Carbon
19R26  Res., 100, £5%, %W, Carbon
19R27  Same as 19R25

19R28  Res., 47k, 5%, %W, Carbon
19R31 Res., 500, Var., 0.3W, Cer.
19R32  Res., 560,£5%, %W, Carbon
19R33  Res., 1k, £1%, %W, Metal
19R34  Same as 19R33

19R35  Res., 1Bk, £1%, %W, Metal
18R36  Res., 1.Bk, = 1%, “UW, Metal
19R41 Res., 22k, + 5%, %W, Carbon
18R42  Sameas 19R23

19R43  Same as 19R22

19R44  Same as 19R23

19R45  Res., 82k, = 6%, %W, Carbon
19R46  Res., 8.2k, 5%, %UW, Carbon
19R47  Same as 189R22

19R50  Same as 19R21

19R51 Res., 3.8k, £ 5%, %W, Carbon
19R52  Sarne as 19R51

19R53  Same as 19R51

19R54  Res., 300, +5%, %W, Carbon
19R65  Same as 19R46

19R57  Same as 19R486

19R61 Res., 5.6k, +5%, %W, Carbon
19R62  Res., b0k, Var., 0.6\, Cermet
19R63  Res., 39k, 5%, %W, Carbon
19R84  Same as 19R63

19R65  Same as 18R25

19R66  Same as 18R25

19R87  Res., 180k, H1%, %W, Metai
19R88  Res., 150k, 1%, %W, Metal
19R6S  Res., 220k, £ 1%, %W, Metal
T9R70  Res., 100k, + 1%, “W, Metal
19R71 Res,, 100k, Var., 0.5W, Cermet
18D17  Diode, 15953/TA21R

19D21  Same as 19D17

19D22  LED, TLR208

19D31  Same as 18D17

19032  Diode, 18516

19D33  Same as 19D17

19P41  Diode, ERB26-20

19D61  Sameas 19D17

88-5711%

IWATSU
PART NO.

DRD139161
DRD139291

DRD1356231

DRV412021
DRD139121
DRES39071

DRES39341

DRES39171
DRD139641

DRD139741
DRD1395681

DRD139521

DRD139341

DRD139541
DRV420221
DRD139701

DREY49041
DRED949021
DRE949031
DRES39191
DRV4T11H1
DDD010821
DDDO70181
DDDO10411

DDB023671



585711 Section 8 Electrical Parts List

CIRCUIT DESCRIPTION IWATSU CIRCUIT DESCRIPTION IWATSU
REFERENCE PART NO. REFERENCE PART NO.
19011 Transistor, 25C1815GR DTR138011 1931 BNC Connector, BNCG80 DCN040711
19Q12  Same as 12011 19J11 Connector, M36-M87-04 DCNO34621
19013 Same as 18011

19014  Transistor, 28A1015Y DTR118011 19P11 Connector, M36-04-30-114P DCNO34871
18015 Sameas 19Q11

19Q16  Transistor, 2S5A899G/B DTR115691

19Q17  Transistor, 25C1904G/B DTR137051

19Q18 Same as 19017

191C1 iC, SN74LS08N DIC140081
191C2 IC, SN74LS74AN DIC140751

8-33



Section B Electrical Parts List

CIRCUIT DESCRIPTION IWATSU
REFERENCE PART NO.
CRT CIRCUIT
20C1 Cap., 47 y, £20%, 100V, Elect. DCE255091
20C2 Cap., 100p, +10%, 50OV, Cer.  DCC2565141
20C3 Cap., 0.047 p, £20%, 600V, Poly. DCF171131
2005 Cap., 0.01 y, +80% ~—20%, 3kV, Cer,
DCC173501
20C6 Cap., 1000p, +20%, 3kV, Cer. DCC171831
207 Same as 20C5 '
20C11  Cap., 0.01 1, £20%, 3kV, Cer.  DCC173501
20C16  Cap., 0.22u, +10%, 50V, Poiy. DCF128711
20C18  Cap., bbp,* 5%, 50V, Cer. DCC2322517
20023 Cap., 0.1, +10%, 50V, Poly.  DCF128601
20C24  Cap., 0.015u, +10%, 50V, Poly. DCE129031
20027  Cap., 11, +75%~ —10%, 50V, Elect.
BCE244711
20C31  Cap., 0.01 k&, +80%~ ~20%, 5OV, Cer.

_ DCC139501
20C33  Cap., 22, 120%, 25V, Elect.  DCE220041
20037 Cap., 4.7y, £20%, 50V, Eiect. DCE248151
20C41  Same as 20C11
20C42  Same as 2006
20C43  Same as 20C11
20C44  Cap., 1y, +756% ~—10%, 250V, Elect.

DCE2702561
20C54  Cap., 0.0, +80% ~ ~20%, 50V, Cer.
DCC163511
20C55  Same as 20C54
20C57  Same as 20ChH4
20081 Same as 20C54
20C70  Cap., 0.01 p, +80%~ —20%, 50V, Cer.
DCCi33571
20061 Inductor, Lotation Coil DCL140111
20L62  Inductor, Orthogonality Coil DCL140251
20R1 Res., 330, +b%, %W, Carbon DRD138351
20R2 Res,, 220k, +5%, %W, Carbon DRD139791
20R3 Res., 100k, + 5%, %W, Carbon  DRD139751
20R4 Same as 20R2
20R10  Res., 100k,x 5%, WW, Carbon DRD139781
20R11 Res., 10k, +5%, %W, Carbon DRD13%9161

8.-34

CIRCULT DESCRIPTION
REFERENCE
20R12  Res., 1Bk, £ 5%, 2W, Metal
20813  Res., 180k, £1%, 7aW, Metal
20R16  Res., 3.9k, 5%, %W, Carbon
20R17  Res., 220k, +56%, %W, Carbon
20R18  Res., 33k, 5%, %W, Carbon
20821 Same as 20R17
20R22  Res., 2.2k, = 5%, W, Carbon
20R25  Res., 18k,z 5%, %W, Carbon
20RB26  Res., 82k, 5%, %W, Carbon
20R27  Res., 180,+ 5%, %W, Carbon
20R31 Res,, 1.8k, 5%, %W, Carbon
20R32  Res., 3%k, £ 5%, %W, Carbon
20R33  Res., b.6k,* 5%, %W, Carbon
20834  Res., 82k, = 1%, %W, Metal
20R35  Res., 15k, £1%, %W, Metal
20R36  Res., 2.24, £5%, 1W, Metal
20R37  Res., 33k, £1%, %W, Metal
20R38 Same as 20R34
20R41  Same as 20811
J0R42  Res., 10 0,25%, TW, Metal
20R44  Same as 20R13
201045  Res., 4.7k, £1%, %W, Metal
200846  Res., 2.7k, 1%, %W, Metal
20R47  Res., 10k, £5%, %W, Carbon
20R561 Res., 200k, Var., 1.5W, Cermst
20R62  Res., 100k, 1%, %W, Metal
20RB3  Same as 20R52
20R54  Res., 200k, Var., 0.2W, Carbon
20R55  Same as 20R14
20RB6  Same as 20R52
20RE7  Same as 20R13
20R61  Same as 20R13
20R62  Res., (20k, 20k), 0.05W, Carbon
20R63  Res., 470, +5%, %W, Carbon

555711

IWATSU
PART NO.

DRGY950121
DRESG3G711
BRD130521

DRD139791
DRD139681

DRD139461
DRD139631
DRD139741
DRD139961
DRD139441
DRD139701%
DRD139541
DRESG3G701
DRES32341
DRGO40G311
DRES38091

DRGS40321

DREY39471
DRE936651
DRD135071
DRV350211%
DRES38191

DRV146851

DRV131421
DRD138371



5S8-5711

CIRCUIT
REFERENCE

DESCRIPTION

2001  Diode, 15953
2002 Diode, SM-05-20FRZ
2004 Diode, HVT-305
20D5 Same as 2002
20D6 Same as 2002
20012  Same as 20D1
20026  Same as 20D1
20032  Same as 20D1
20033  Same as 2001
20D34 Sameas 20D1
20D41  Same as 20D2
20D42  Same as 20D2
20D43  Same as 2002
20D44  Same as 2002

2001 Transistor, 28C23341.
20020  Transistor, 28C1815GR
20Q30  Transistor, 25A1015Y
20040  Same as 20020

20061  Same as 20020

20062  Same as 20Q30

201C20 IC, HA17458

IWATSU
PART NO.

DDD010821
DDDO217T21

pDhDoz1421

DTR137621

DTR139011
BTR119011

DIC6135611

Section 8 Electrical Parts List

CIRCUIT
REFERENCE

DESCRIPTION

2041 Connector, M31-M87-15
20J3 Connector, M36-M87-02
20J4 Same as 2043
20411 Same as 20J3
20012 Same as 20J1
20421 Same as 20J3
20422 Connector, M31-M87-10
20423 Same as 20J3

20P1 Connector, M33-15-30-114P
20P3 Connector, M36-02-30-114P
20P4 Same as 20P3
20P11 Same as 20P3
20P12  Same as 20P1
10P21 Same as 20P°3
20P22 Connector, M33-10-30-114P
20P23  Same as 20P3

2071 High VoltageTransformer,
F5-34442

201 High Voltage Unit, MSL3587A

20v41  Neon Bracket Lamp, NL235

20F10 Fuse, FSA-1
Fuse Holder, FSA-1

IWATSU
PART NO.

DCN034551

DCNO34601

DCN034531

BCNO34741

DCNO034851

DCNG34721

DCL220351

DES0505663

DLPC251

DFU020141
DSK080141

8--35



Section 8 Electrical Parts List

CIRCUIT
REFERENCE

DESCRIPTION

POWER SUPPLY & CALIBRATOR

211 Cap., 1000p, +20%, 3kV, Cer.
21C11 Cap., 100 u, = 20%, 25V, Elect.
21C21 Cap., 1000p, £10%, 150V, Poly.
21C31  Cap., 33, £20%, 16V, Elect.
21C32  Cap., 4700 1, £20%, 18V, Elect.
21C41  Cap., 100 4, +20%, 160V, Elect.
21C42  Cap., 4.7 4, =+ 20%, 250V, Elect.
21C51  Cap., 1000 1, £20%, 63V, Elect.
21CE2  Cap., 104, £20%, 100V, Elect.
21C81  Cap., 2200 j1, £20%, 36V, Elect.
21C62  Same as 21C61

IWATSU
PART NO.

DCC171831
BCE228071
DCF241311
DCE229011
DCES20711
DCES60161
DCE270401
DCE945121
DCE259011
DCE930321

21065  Cap., 0.01u, +80%~—20%, 5OV, Cer.

21C7M1 Cap., 22 1, £20%, 25V, Elect.
21C75  Same as 21C71

21R11 Res., 2,2, 5%, %W, Carbon

21R12  Res., 2.7k, £5%, %W, Carbon
21R13  Res., 6.8k,+ B%, %W, Carbon
21R14  Res., 80O, Var., 0.3W, Cermet
21R15  Res., 820, £8%, %W, Carbon

21R16  Res., 80, £0.5%, %W, Metal
21R17  Res., ik, 25%, %W, Carbon
21R21  Res., 6.8k, £1%, %W, Metal
21R22  Res., 10k, 1%, %W, Metal
21R23 Same as 21R13

21R24  Res., 4.7k, £5%, ¥W, Carbon
21R25 Sameas 21R12

21R26  Res., 100k, Var., 0.3W, Cermet
21R27  Res., 270k, 1%, %W, Metal
21R31 Res., 39k, +5%, %W, Carbon
21R32  Res., 8.2, +5%, Z2W, Metal
21R34  Res,, 50, Var., 0.BW, Cermet
21R41 Res., B2k, 5%, UW, Carbon
21R42  Res., 1k, 5%, %W, Carbon
21R43  Ras., 18k, £5%, %W, Carbon
21R44  Res., 82k, +1%, %W, Metal
21R45  Res., 47k, +1%, %W, Metal

838

DCC139501
DCE229041

DRD138881
DRD139481
DRD139561
DRV412021
DRD 130941
DRE238111
DRD134831
DRES938331
DRE939301

DRD139151

DRV412131
DRES939311
DRD139701
DRS231081
DRV350201
DRD139741
DRD139141
DRD139631
DRE939701
DREDS393T

CIRCUIT
REFERENCE

DESCRIPTION

21R46  Res., 12k, 1%, %W, Metal

21R47  Same as 21R13
21R51 Same as 21R41

21R52  Res., 18k, B%, AW, Carbon
21RB3  Res., 2, £5%, 1W, Metal
21854  Res., 33k, 5%, %W, Carhon

2t1Rb6  Same as 21R46
21RE7  Sameas Z21R13
21R61  Sameas 21R3

21R62  Res., 0.68, 5%, 1W, Metal

21RB83  Same as 21R62
21R64  Sameas 21R31
21R65  Same as 21R41
21R66  Same as 21R41
21R67 Sameas 21R42
21R71  Same as 21R46
21R72  Same as 21R46

21R73  Res., 1.2k £B%, %W, Carbon

21R74  Sameas 21R13
21R7b  Sameas 21R21

21R76  Res., 3.9k, +1%, %W, Metal
2IR77 Res., 1k, Var,, 0.3W, Cermet
21R78  Res., b.Bk, £1%, %W, Metal

21030 Diode, 1G4B1
21D40  Same as 21D30
21041 Diode, RD18EB
21242  Diode, 15953
21D43  Diode, SM-1M-02
21050  Same as 21D30
21D51  Dicde, RD39EB
21DB2  Sameas 21042
21D53  Same as 21D43
21D60  Same as 21D30
21D61  Same as 21D41
21D62  Same as 21D41
21571 Same as 21042
21D72  Diode, RD5.GEB1
21D73  L.ED., TLG-104

585711

WATSU
PART NO.

DRES39681

DRD139611
DRS229051
DRD149321

DRS229041

DR{139421

DREQ3%42
DRV412031
DREY39671

BpDo2103N1
CDD0O31701
DBDO1082Y

DDDO010771

PRDO31151

BDDO31141
DDDO71111



58-5711

CIRCUNT
REFERENCE

DESCRIPTION

20D1  Diode, 15953
20D2 Diode, SM-05-20FRZ
2004 Diode, HVT-308
20D8 Same as 20D 2
2008 Same as 20D2
20012 Same as 20D1
20D26  Same as 20D 1
20D32  Same as 2001
20D33  Same as 2001
20D34  Same as 20D1
20D41  Same as 20D2
20042  Same as 2002
20043  Same as 2002
20044  Same as 20D2

2001 Transistor, 25C23341.
20020  Transistor, 25C1815GR
20030  Transistor, 25A1018Y
20C40  Same as 20020

20061  Same as 20020

20062  Same as 20030

201C20 IC, HA1745b8

HYATSW-
PART NO.

DDD010821
DDD021721

pBDo214271

DTR137621

DTR139011
DTR119011

DIC613511

Section 8 Electrical Parts List

CIRCUIT DESCRIPTION
REFERENCE

20J1 Connector, M31-M87-158
2043 Connector, M36-M87-02
2044 Same as 20J3

20411 Same as 20J3

20412 Same as 2001

20J21 Same as 20J3

20422 Connector, M31-M87-10
2023 Same as 2043

20P1 Connector, M33-15-30-114P
20P3 Connector, M36-02-30-1148
20P4 Same as 20P3
20P11 Same as 26P3
20P12  Same as 20P1
10P21 Same as 20P3
20P22  Connector, M33-10-30-114P
20P23  Same as 20P3

20M High VoltageTransformer,
FS-34442

20Ut High Voltage Unit, MSL.3587A

20v41 Neon Bracket Lamp, NL235

20F10  Fuse, FSA-T
Fuse Holder, FSA-1

IWATSU
PART NQ,

DCNO34551
DCNO34601

DCNO34531

DCNO034741

- DCN034851

DCNO34721

DCL220351

DES0B0563

DLPO25TT

DFU020141
DSK060141

835



Section 8

CIRCUIT

Electrical Parts List

DESCRIPTION

REFERENCE

POWER SUPPLY & CALIBRATOR

21C1

21C11
21C21
21C31
21C32
21C41
21c42
21051
21CB2
21061
21C82
21C85

21¢cn
21C78

21R11
21R12
21R13
21R14
21R15
21R16
21R17
21R21
21R22
21R23
21R24
21R25
21R26
21R27
21R31
21R32
21R34
21R41
21R42
21R43
21R44
21R45

8--36

Cap., 1000p, £20%, 3kV, Cer,
Cap., 100 u, + 20%, 25V, Elect,
Cap., 1000p, +10%, 150V, Poly,
Cap., 33 4, +20%, 16V, Elect.
Cap., 4700 u, =20%, 16V, Elect.
Cap., 100 4, +20%, 160V, Elect.
Cap., 4.7 1, + 20%, 250V, Elect.
Cap., 1000 g, £20%, 63V, Elect.
Cap., 10 4, +20%, 100V, Elect.
Cap., 2200 i, £20%, 35V, Elect,
Same as 21C61

IWATSU
PART NO.

BCC171831
DCE222071
BCF241311
DCEZ229011
DCES20711
DCESBO161
DCEZ270401
DCES45121
DCE289011
DCEY303N

Cap., 0.0, +80%~~20%, 5OV, Cer.

Cap., 22 1, £20%, 25V, Elect.
Same as 21C71

Res., 2.2, +5%, %W, Carbon
Res., 2.7k, 5%, %W, Carbon
Res., 6.8kt 5%, W, Carbon
Res., 500, Var., 0.3W, Cermet
Res., 820, +5%, %W, Carbon
Res., 60, +0.5%, WW, Metal
Res., 1k, 5%, %W, Carbon
Res., 6.8k, +1%, %W, Metal
Res., 10k, 1%, %W, Metal
Same as 21R13

Res., 4.7k, £5%, W, Carbon
Same as 2TR12

Res., 100k, Var,, 0.3W, Cermet
Res., 270k, £1%, %W, Metal
Res., 30k, +5%, %W, Carbon
Res., 8.2, +B%, 2W, Metal
Hes., B0, Var., 0.5W, Cermet
Res., 82k, +5%, %W, Carbon
Res., Tk, 5%, %W, Carbon
Res., 18k, +5%, %W, Carbon
Res., 82k, +1%, %W, Metal
Res., 47k, +1%, %W, Metal

DCC138501
DCE229041

DRD138881
DRD139481
DRD 139561
DRV412021
DRD139941
DRE2391171
DRD 134831
DREDS39331
DRE®239301

DRD139151

DRV412131
DRES939311
DRD139701
DRS231081
DRV350201
DRD139741
DRD139141
DRD139631
DREB39701
DRE939371

CiRCUIT GESCRIPTION
REFERENCE

21R48  Res., 12k, £1%, %W, Metal
21R47  Sameas 21R13

21R51  Same as 21R41

21R62  Res,, 18k, +5%, %W, Carbon
21R53  Res., 2, +5%, 1W, Metal
21R54  Res., 33k, 5%, %»W, Carbon
21R56  Same as 21R46

21R57  Sameas 21R13

21R81  Same as 21R31

21R62  Res,, 0,68, £58%, 1W, Metal
21R63  Same as 21R62

21R64 Sameas 21R31

21865 Same as 21R41

21R66  Sarme as 21R41

21R67 Sameas 21R42

21R71  Same as 21R46

21872 Same as 21R46

21R73  Res., 1.2k £8%, W, Carbon
21R74  Sameas 21R13

21R75 Sameas 21R21

21R768  Res., 3.9k, +1%, WW, Metal
21R77  Res., 1k,Var., 0.3W, Cermet
21R78  Res,, B.5k, £1%, W, Meial
21030 Diode, 1G4B1

21040  Same as 21D30

21041  Diode, RD1BEB

21042 Diode, 15953

21043  Diode, SM-1M-02

21D50  Same as 21030

21D51  Diode, RD39EB

21052  Same as 21042

210583  Same as 21043

21D60 Same as 21D30

21D81  Same as 21041

21D62  Same as 21D41

21071 Same as 21D42

21072  Diode, RD5.6EB1Y

21073 L.E.D, TLG-104

58-6711

IWATSU
PART NO.

DRES32681

DRD139611
DRS229051
DRD148321

DRS220041

BRD139421

DRES36421
DRV412031
DRES39671

DDDO2103Y
DDDO031701
DDDO10821

DDBO010771

DDD0311561

DPDO031141
DDDO71I11



85-5711 Section 8 Electrical Parts List
CIRCUIT DESCRIPTION IWATSU CIRCUIT DESCR{PTION IWATSU
REFERENCE PART NC. REFERENCE PART NO.
21011 Transistor, 25A1015Y DTR112011 2171 Power Transformer, C546888 DCL210992
21Q12  Transistor, 25C1815GR DTR1390M1 21Fi Fuse, F5A-2  DFU020151
21021  Transistor, 25BR61R DTR125181 Fuse Holder, FHO33 DSK0B5361
21Q22  Transistor, 25D1137 DTR145711
21023 Same as 21012 21310 Connector, M31-M87-12 DCNO345641
21024  Transistor, 25C1081C DTR130661 21411 Connector, M36-M87-08 DCNO34641
21025 Sameas 21012 21012  Connector, M31-M87-10 DCND34531
21026  Same as 21Q12 21J13  Connector, M36-M87-04 DCNO034621
21031  FET, 25K30A-Y DTR210141 21J17  Same as 21J10
21032  Transistor, 28A10156Y DTR118011 21421 Connector, 8-17220 #04 DCN093521
21033 Transistor, 258857C DTR125231 21J30  Connector, M36-M87-02 DCNO34601
21Q34  Same as 21011 21J33  Same as 21430
211C11  iC, HA174568 DICG13611 21P10  Connector, M33-12-30-114P DCNO34731
211C12  iC, LM2902N DIC613451 21P11  Connector, M38-06-30-114P DCNQ34891
211C30 IC, #PC14305H DiC656021 21P12  Connector, M33-10-30-114P DCN034721
21P13  Connector, M36-04-30-114P DCN034891
2151 Switch, SDGEP-E DSW016531 21P17  Sameas 21P10
21840  Switch, SUJ12A DSWO014841 21P20  Connector, M33-04-30-114P DCNO34661
21P22  Connector, X-17213 DCNO93511
21PL31  Scale |lumination Lamp DLPO16092 21P25  Connector, CM-3 DCNO13361
21PL32 Same as 21PL31 21P30  Connector, MI36-02-30 DCNO34871
21PL33 Same as 21PL31 21P31  Same as 21P30
21P33  Same as 21P30
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Section 8 Electrical Parts List 88-5711

CIRCUIT _ IWATSU

REFERENCE DESCRIPTION PART NO.

PRINTED CIRCUIT BOARDS

VERTICAL MAIN AMPLIFIER KPN187841

VERTICAL PRE—AMPLIFIER KPN187941
{Composed with Vertical pre-Amplifier, Vertical Positions and CH3 & CH4 Amplifiers)

A SWEEP GENERATOR KPN188131

B SWEEP GENERATOR KPN188051

POWER SUPPLY ' KPN188251
{Composed with Power Supply, Horizontal Switches and Calibrator)

H.V.POWER KPN188341

{Composed with CRT Circuit, CH3 & CH4 Attenuator and High-voltage Protector)

838
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Mechanical Parts List

NAME & DESCRIPTION

COVER, upper

COVER, lower

PANEL A, front

PANEL B, front

PANEL, rear

ACCESSORY BAG
HANDLE, arm

HANDLE, bar

COVER, handle

COVER, handle arm
GEAR, stater

SPRING, handie arm
STOPPER, handle arm spring’
FIXED METAL PLATE, stater gear
NAME PLATE B, serial number
NAME PLATE, line voltage range
FOOT, rubber, 16 ¢

RH-3 x 10A

N1012205R

A301540DGA
A471560DGA

TIMING PANEL

TIMING PANEL SUPPORT
N111230SRP
A301760DGA

PS KNOB

5181580DGA

PUSH BUTTON
MULTIL.DIAL {electric part}
K1413605GP

K141360SG

K101160

K1011608G

KD{+}3 x 185
KP—-3x125

KT —-2X4B

KT — 3 x 8B

KT -3 12B

HL.~3x3

SW--38

W35

NYLON W2 (DM-7100}

Q'ty
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IWATSU PART NO

KBAB12931
KBAG13051
KPA141121
KPA141311
KCM059821
KLTO021721
KCM059431
KMM188011
KCMO59731
KCMO59521
KCMO59611
KSRO12611
KBA5S08121
KBA512521
ARAQ02711
KRA103621
KGMO07931
MSQe30223
KCMo6o81
KCMO80611
KCM0OB0521
KPA142121
KCMO61811
KCMOB0911
KCMOB80711
KCMOoB6211
KCMOB61001
KCMO61611

KCMO615611
KCMO61411
KCM0B61111
KCMO61211
MKD 130181
MKP130121
MKT220042
MKT230082
MKT230122
MHL 130039
MSW 130001
MWW 130001
KPL102411

556711
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Figure 9-2
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Figure 9-3
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Figure 9-4
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