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NOTICE

This Service Manual describes the most typical product of this
model, If there are any specific differences between this Manual
and the servicing unit, please contact Hitachi Denshi sales office

in your area.







MODEL V-211/V-212/V-222/V-422
OSCILLOSCOPE

Service Manual

SPECIFICATIONS

L 1 : Specifications for V-422
CRT

Type

Large 6" screen with internal graticule
Approximate 2kV [12kV ] acceleration potential
Screen type
P31 phosphor standard
Useful screen area
8 X 10 div
Graticule
Internal graticule with centimeter divisions and 2 mm subdivisions along
the centeral axis, 10 % and 90 % lines are indicated.
Nlumination continuously variable. (For : V-222, V-422)
Focussing

Possible (with automatic focus correction circuit : V-222 and V-422)

Trace rotation Provided
Scale illumination Variable (For : V=222, V-422)
Intensity control Provided

| Z-AXIS INPUT (INTENSITY MODULATION) |

DC-coupled, positive-going signal decreases intensity: 5 Vp-p signal

causes noticeable modulation at normal intensity: DC to 2 MHz.

Input impedance 47 k2 (typ.) [33 k2 (typ.) ]
Maximum input voltage 30 V (DC + peak AC)
Coupling DC

[VERTICAL DEFLECTION SYSTEMS (2 Identical Channels) |

Bandwidth and rise time

DC to at least 20 MHz [40 MHz] and rise time 17.5 ns [ 8.8 ns] or less,



DC to at least 7 MHz and rise time 50 ns or less at magnifier extends.
The AC coupled lower -3 dB point is 10 Hz or less.
Deflection factor
5 mV/div to 5 V/div in 10 calibrated steps, in a 1-2-5 sequence.
The uncalibrated continuous control extends deflection factor to at least
12.5 V per division in the 5 volts/div position. The X5 magnifier in-
creases sensitivity of each deflection factor setting to 1 mV/div.
Accuracy
+3 % (+10 to +35 °C)
Additional error for magnifier +2 %
Display modes
CH1, CH2 (normal or invert), Alternate, Chopped (Approx. 250 kHz),
Added
Input impedance
1 MQ +3 % in parallel with 23 + 3 pF
Maximum input voltage
300 V (DC + peak AC)
Input coupling
AC, GND, DC

' HORIZONTAL DEFLECTION SYSTEM]|

Time base
0.2 us/div to 0.2 s/div in 19 calibrated steps, in a 1-2-5 sequence.
The uncalibrated continuous control extends deflection factor to at
least 0.5 seconds per division in the 0.2 sec/div position. The x10
magnifier extends maximum sweep rate to 100 ns/div [20 ns/div].
Accuracy
+3 % (+10 to +35°C)

Additional error for magnifier +2 %

\TRIGGERING SYSTEM|

Trigger modes

Automatic, Normal, TV (TV-H or TV-V)



Trigger source
Internal (CH1, CH2, V.MODE), Line, External : V-212, V-222, V-422

Internal, Line, External, EXT-H : V-211
Trigger slope
+ or -

TV sync polarity

TV (-)
Triggering level Internal ; +6 div or more
variable range External ; approx. +2 V

Triggering sensitivity

and frequency

Frequency Internal (V. MODE) External
20 Hz - 2 MHz . .
. r (2. | 200 mV
[20 Hz - 5 MHz ] 0.5 div (2.0div) | m
2 - 20 MHz 1.5 div (3.0 div) 800 mV
(5 - 40 MHz ]

(Except ; (V.MODE) : V-211)

TV-V, TV-H sensitivity: SYNC level more than 1 div or 1 V
AUTO: Approx. 25 Hz (when time base is 0.1 us/div to 2 ms/div)
Trigger coupling

AC : 25 Hz to full bandwidth
External trigger input impedance

1 MQ +20 % in parallel with 25 pF 5 pF

(EXT ; about 100 k2 : V-211)
Maximum input voltage

300 V (DC + AC to 1 kHz or less)

[ X-Y OPERATION]

V-INPUT ; Vert, EXT TRIG IN ; Horiz : V-211
CH1 ; Horiz, CH2 ; Vert :V-212, V=222, V-422
Deflection factor
Same as vertical deflection
(X-axis; about 200 mV/div : V-211)



Accuracy

Y: +3 % (+10 to +35°C)

X: +5 % (+10 to +35°C)

Additional error for magnifier +2 %

X-bandwidth
DC to at least 500 kHz

Phase error
3° or less from DC to 50 kHz : V-212, V=222, V-422
3° or less from DC to 10 kHz : V-211

ICALIBRATOR]|

An approx. 1 kHz frequency 0.5 V (¢ 3%) square wave.

'POWER SUPPLY|

VOLTAGE (50/60 Hz) FUSE
100 V ( 90 - 110 V) 2A
120V (108 - 132 V) 2A
220 V (198 - 242 V) 1A
240V (216 - 264 V) 1A

Nominal voltage +5 % at 400 Hz

Power supply frequency : 50, 60, 400 Hz

Power consumption : Approximately 30 W
[ENVIRONMENT]
Limit of operation temperature 0-40°C
Limit of operation humidity 35 -85 %
Rated range of use temperature 10 - 35°C
Rated range of use humidity 45 - 85 ¢
Storage and transportation temperature -20 - 70°C



IDIMENSIONS AND WEIGHT |

Approx. 310(W) x 130(H) X 370(D) mm
(12.4(W) x 5.2(H) X 14.8(D) inch)
Approx. 6 kg (13.5 lbs): for V-211, V-212
Approx. 6.5 kg (14.6 lbs): for V-222, V-422



ACCESSORIES
This instrument is shipped along with following accessories.
— V-211 —
1 Probe (AT-10AJ 1.5)
1 AC power cord
1  Operation Manual
— V=212 —
2 Probes (AT-10AJ 1.5)
1 AC power cord
1 Operation Manual
— V-222/V-422 —
2 Probes (AT-10AK 1.5)
1 AC power cord

1 Operation Manual



PREVENTIVE MAINTENENCE

Preventive maintenance, when performed on a regular basis, can prevent
instrument breakdown and may improve the reliability of the oscilloscope.
The severity of environment to which this instrument is subjected will
determine the frequency of maintenance. A convenient time to perform

preventive maintenance is just prior to the recalibration of the instrument.

Disassembly

Remove all of the screws on the top cover of the instrument, then gently
remove the top cover.

Take the same procedure for the bottom cover.

Most of the internal parts of the instrument are now accessible.

(See section 10. Exploded view)

Cleaning

The instrument should be cleaned as often as the operating conditions
require, since the accumulation of dirt in the instrument may cause the
component breakdown.

The covers can provide protection against dust in the interior of the
instrument. Loose dust accumulated on these covers can be removed
with a soft cloth or small brush.

Dirt that remains can be removed with a soft cloth applyving in a mild de-
tergent and water solution. Abrasive cleaners should not be used.
Cleaning the interior should be only occasionally necessary. The best
way to clean the interior is to blow off the dust with a dry, low-velocity
stream of air. A soft-bristle brush or a cotton-tipped applicator is
useful for cleaning narrow spaces or for cleaning more delicate com-

ponents.,

Visual inspection

The instrument should be inspected occasionally for such defects as
broken connections, improperly seated transistors, damaged circuit
boards, and heat-damaged parts. The corrective procedure for most
visible defects is apparent; however, particular care must be taken if

heat-damaged components are found. Overheating usually indicates

~¢



other trouble in the instrument; therefore, correcting the cause of the

overheating is important to prevent the recurrance of the damage.



4.

1

CALIBRATION

Hitachi Denshi, Ltd. provides complete instrument repair and recali-
bration at our office, and authorized dealer. Contact your local Hitachi

Denshi sales office or representative,

Calibration interval
To maintain instrument accuracy, perform the calibration of the V-211,
V-212, V-222, V-422 at least every 1000 hours of operations or every

six month if used infrequently.

Test equipment required

The following test equipment and accessories, or its equivalent, are
required for the complete calibration of the V=211, V-212, V=222,
V-422. Specifications given for the test equipment are the minimum
necessary for accurate calibration. Therefore, the specifications of

any test equipment used must meet or exceed the listed specifications.

All the test equipment is assumed to be correctly calibrated and operated
within the listed specification., Operating instructions for the test equip-
ment are not given in this procedure. Refer to the instruction manual

for the test equipment if more information is needed.

Preliminary procedure
This instrument should be calibrated at an ambient temperature of +20°C
(+5 °C) for best overall accuracy.

1. Connect the instrument to AC line voltage, 50/60/400 Hz line source.

2. Set the instrument controls as given in the preliminary control sett-
ings. Allow at least fifteen minutes of warmup before proceeding.
3. See the adjustment locations in the pullout pages.
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Table 4-2

TEST EQUIPMENT RIEQUIRIID

Description

. Constant amplitude

signal generatoxr

Minimum specilication

50kllz reference [requency;
maximum frequency 7TOMHz;
variable amplitude

. Standard amplitude

calibrator

Amplitude accuracy: 0.25%,
variable amplitude; 5mV to
40V; frequency: 1 klz

squarc wave

. Square-wave

generator

. Digital voltmeter

Variable frequency: 10I1z
to TMHz; output amplitude;
10mV to 100V

0.1% accuracy

1

. Time mark gener

alor

Check horizontal and vertical

Check power supply.

0.1% accuracy

6.

7.

Cable

Termination

3.

Impedance, 50 ohms; type,
RG—SB/U; length, 12 inches,
connectors, BNC
Impedance, 50 ohms;
connectors, BNC

Usage

Check horizontal, vertical
and trigger bandwidth.

gain,

Check probe and vertical
compensation,

Check horizontal timing.
External trigger operation
check. Horizontal gain

check and adjustment,

Example of
applicable
test equipment

Hitachi part
No.4202

Vertical amplifier compensa-
tion checks and adjustment.

Attenuator

Ratio, 1/10; connectors,
BNC; impedance, 50 ohms

9.

T-conneclor

Connectors, BNC

Vertical amplifier bandwidth
check.

Iixternal trigger operation
checks.

Hitachi part
No.1301




4. 4 Preliminary control settings
Set the instrument controls as follows, when starting the calibration

procedures.

Controls Settings } Controls Settings

FOCUS Midrange |
TRACE ROTATION | As desired

- VERT -
V. POSITION Midrange, pushed in I SWP VAR i Fully clockwise
V. VARIABLE CAL, fully clockwise ' CH1 ALT MAG | Normal

(Button Qut)
INPUT COUPLING | (AC_%?;%_D@ - TRIG -
VOLTS/DIV 5 mV/DIV
V.MODE CH1 P LEVEL Midrange,
‘ Normal

CH2 INV Normal, Pushed in - SLOPE + Normal

- HORZ -
H. POSITION Midrange ' MODE AUTO
PULL x10 MAG Normal, Pushed in . SOURCE INT
TIME /DIV 1 ms INT TRIG CH1

4. 5 Initial starting procedure

1. Rotate the INTENSsity control to the midrange and set the POWER
switch to ON,

2. Wait a few seconds for the cathode ray tube (CRT) to warm up.
A trace should appear on the CRT.

3. If trace disappears, increase (clockwise) the INTEN sity control
setting until the trace is easily observed, or roughly check/adjust
the DC balance to get a trace as same as @ .

4. Adjust the FOCUS control for the best focused display.

Readjust the POSITION controls if necessary, to center the trace.

11



POWER SUPPLY SYSTEM

INOTE
Before you start operation, see the adjustment locations in the pullout

pages.

Control settings]

Preset the controls as given in the preliminary control setting
@ Check low-voltage supply, if necessary.
a. Connect the digital voltmeter (DVM) between the +8 V line (P1105-2)
and ground
+7.3to +8.3 V
b. Connect the DVM between the -8 V line (P1105-4) and ground

-8.3to -7.7T V
c. Connect the DVM between the +5 V line (P1105-3) and ground

+4.8 to +5.2 V

d. Connect the DVM from the +120 V/+75 V line (P1105-1) and ground
+110 to +130V  (For V=211, V=212, V-222)
+67.5 to +82.5 V(For V-422)

@ Check high voltage supply.
a. Connect the DVM to the H.V. test point (P1001-1) with a high voltage
probe.
b. Check for a reading of -1.995 to 1.805 kV --- V-211, V-212, V-222
-1.,732 to 1.568 kV --- V=422

DISPLAY

|Control setting |

Preset the controls as given in the preliminary control setting.
(3) Check/adjust CRT bias.
Set the Trig MODE switch to the AUTO, and set the TIME/DIV switch to
the 1 ms.
Connect the digital voltmeter (DVM) to the R904 (or D1022- (@A) ) and ground.
Adjust the INTENSITY control so that the DVM indicates 15.0 V,
¢c. Observe the trace of CRT.

12




d. Adjust the grid bias adjustment RV1021 for the trace makes a just
appear.
@ Check/adjust trace rotation.
Position the trace to the center graticule line.
Check that the trace is in parallel with the center horizontal line.
c. Adjust TRACE ROTATION (screwdriver adjustment on {ront panel)

for a trace that is in parallel with the horizontal graticule lines.

@ Check/adjust GEOMetry
a. Setthe TIME/DIV to the 0.1 ms, and the input coupling switch to DC.

b. Connect the constant amplitude signal generator to the input.
c. Setthe VOLTS/DIV switch setting for a full-screen (8 division)

deflection.
d. Check that horizontal bowing is less than +0.15 division.

For V-422
e. Adjust the GEOM adjustment RV1033 for a display so that horizontal
bowing is less than +0.15 division.

Less than Z0,15 div

{

B
)

|

1
1

Less than 20,13 div

13



(6) Check/adjust ASTIGmatism and FOCUS.
a. Set the TIME/DIV switch to the X-Y position, and the input coupling
switch to GND.
b. Set the INTENsity control for a small spot, as the following figure,
using the position controls.

2 div

[ |

— en
Spot Scre

T
|2 div
1

Check that the spot is round.
d. Adjust the FOCUS adjustment and ASTIG adjustment RV1035 for a

round spot.

HORIZONTAL SYSTEM

\Control settings|

Preset the controls as given in the preliminary control settings.
@ Check/adjust horizontal gain,

a. Set the input AC-GND-DC to DC.

b. Connect the cable to the output of the time mark generator.

Set the time mark generator for 1 ms time marks.

(e]

[oR

Check that the time marks align with the graticule lines over the
center eight divisions, within 3 %.

e. Adjust the H GAIN adjustment RV824 so that the time marks coincide

with the middle eight graticule lines,

Check/adjust Horizontal X10 MAG Gain.

a. Setthe TIME/DIV switch to 1 ms.

b. Set x10 MAG (pull out the knob of the POSITION control).

c. Check that the one-cycle time marks align with the ten-divisions

graticule lines, within 5 %.

14



d.

e.

Adjust the MAG GAIN adjustment RV831 so that one-cycle time marks

coincide with the ten-division graticule lines.

Push in the POSITION control after adjustment and check.

@ Check/adjust MAG CENT.,

Set the TIME/DIV switch to 1 ms.

So that the knob of H.POSITION is pulled out (x10 MAG), the

left end of the trace is brought to the center point and then the

knob of H.POSITION is depressed.

Observe the movement of the left end of the trace.

Adjust the MAG CENT adjustment RV821 for the movement of the left

end of the trace within +0.2 div.

Check/adjust low speed sweep accuracy.

a
b.

e}

jo8

Set the time mark generator for 10 ms time marks.

Set the TIME,/DIV switch to 10 ms.

Check that the time marks align with the graticule lines over the

middle eight divisions, within 3 %.

Adjust the 10 ms/DIV adjustment RV542 so that the time marks coincide

with the middle eight graticule lines.

Check/adjust high speed sweep accuracy.

Set the input coupling switch to DC,

Set the time mark generator for 2 us time marks.

Set the TIME/DIV switch to 2 us.

Check that the time marks align with the graticule lines over the

middle eight divisions,

Adjust CV520 so that the time marks coincide with middle eight graticule

lines.

@2 Check/adjust high speed x10 MAG GAIN

Set the TIME/DIV switch to the 2 us.

Set x10 MAG (pull out the knob of the POSITION control).

Check that the cne-cycle time marks align with the ten-divisions
graticule lines, within 5 %.

Adjust the high speed Mag gain adjustment CV840 so that one-cycle
time marks align with the ten-division graticule lines.

Push in the POSITION control after adjustment and check.

15




VERTICAL SYSTEM

@ Check/adjust DC balance (Step attenuator balance).

a.
b.
c.
d.

Set the VOLTS/DIV switch to the 5 mV position.

Position the trace to the horizontal center line.

Change the VOLTS/DIV switch to the 10 mV position.

Check that the trace is within i0.0’S division of the center horizontal
line.

Adjust the CH1 (CH2) DC BAL adjustment, RV22 (CH1) or RV122
(CH2), for a trace at the horizontal center line,

Repeat the part (a) through (e) until less than +0.05 division shift is
noted when changing the VOLTS/DIV setting.

Check/adjust vertical position center.

For

For

0o o P

o}

For

V-211, V-212

Confirm the vertical POSITION control at the midrange.

Check the trace is within 1 division.

Adjust the position center adjustment RV63 (CH1), RV163 (CH2) for
a trace at the horizontal center line.

V=222, V-422 (CH1 only)

Pull out the vertical POSITION control (set the DC OFFSET mode).
Connect a DVM to the DC OFFSET VOLT OUTput terminal.

Adjust the vertical POSITION control so that the DVM indicates O V.
Adjust the position center adjustment RV63 (CH1 only), for a trace at
the horizontal center line.

V-222, V-422 (CH2)

Confirm the vertical POSITION control at the midrange.

Check the trace is within 1 division.

Adjust the position center adjustment RV163 (CH2) for a trace at the

horizontal center line.

((5) Check/adjust x1 AC GAIN,

a.
b.

C.

Set the TIME/DIV switch to the 1 ms position.
Set the VOLTS/DIV switch to the 10 mV position.
Set the input coupling switch to DC,

16




Connect the square-wave generator (using 1 kHz output range).
Adjust the output amplitude of that generator for 5 division deflection
of screen.

Check the high-voltage level of pulse is flat.

- 'L

5 div

Adjust the x1 AC GAIN RV33 (CH1), RV133 (CH2) adjustment for a
flat level.

Check/adjust vertical gain,

a.

f.

Set the VOLTS/DIV switch to the 10 mV position and the input coupling
switch to DC.,

Connect the standard amplitude calibrator to the input connector.

Set the standard amplitude calibrator for a 50 mVp-p (5 divisions for
display) signal.

Check for a display of five divisions.

Adjust the GAIN adjustment RV62 (CH1), RV162 (CH2) for a display of
5 divisions within 2 %.

Check all the VOLTS/DIV switch settings.

Check/adjust input capacity (ATT:=1).

a.
b.
c.
d.

Set the VOLTS/DIV switch to the 10 mV position.
Set the input coupling switches to DC.
Connect the L-C meter to the input terminals.

Check the input capacity for approx. 23 pF.

Check/adjust vertical step response.

a.

Set the VOLTS/DIV switch to the 5 mV position.

Set the TIME/DIV switch to the 0,5 us position.

Connect the fast-rise, positive output (50 mV, 1 MHz) of the square-
wave generator to the input. Use a 50 Q termination and cable.

Adjust the square-wave generator output for a 5-divisions display.

17
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e. CH1 -

CH2 -

is flat,

Adjust CV161 for overshoot of +0.2 div.

5 div

Adjust CV336 (and CV355 : V-422 only) so that a square wave
Then, adjust CV337 for overshoot of +0.2 div,

0.1 div

N

i

5 div

Check/adjust attenuation compensation.

(ATT : =10,

+100 )

a. Set the input coupling switch to DC.

b. Connect the square-wave generator to the CH1 (CH2) input terminal

check for a square wave that is flat (flat top) under the following

settings.
ATT VOLTS/DIV Square-wave generator output
-+ 10 0.1V 0.5 V
+ 100 1V 5V

Adjust the trimmer capacitors

(refer to the circuit board illustration

c.
with adjustment location - page 27 ) for a square wave that is flat
(flat top) under the following settings.
T
| .
| Square-wave generator Adjust
ATT VOLTS/DIV output CH1 (CH2)
+10 0.1V 0.5V CVv4 (CV104)
+ 100 1V 5V CVT (CV107)
Check/adjust input capacity (ATT: + 10, =+ 100).
a. Connect the L-C meter to the input connector,
b. Check the input capacity for approximately 23 pF.

1
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¢. Adjust the trimmer capacitors for a 2 pF input capacity under the

following settings.,

ATT VOLTS/DIV CH?dj‘zé‘Hz)
-1 5 mV —
+10 0.1V CV3 (CV103)
=100 Y : CVée (CV106)

X-Y operation
For V-212, V=222, V-422
21-1 Check/adjust X gain,
a. Set the TIME/DIV switch to X-Y, the input coupling switch of
CH1 to AC, the input coupling switch of CH2 to GND,
b. Set the VOLTS,/DIV switch to the 10 mV position.
c. Connect the standard amplitude calibrator to the CH1 input con-
nector.
d. Set the standard amplitude calibrator for 50 mV,
e. Check for a display of five divisions.
f. Adjust the X GAIN adjustment RV550 for a display of five divisions
within 6 %,
For V-211
21-2 Check/adjust X gain,
a. Set the TIME/DIV switch to X-Y, the trig SOURCE switch to EXT
x| , the input coupling switch of vertical INPUT to GND.
b. Connect the standard amplitude calibrator to the EXT TRIG OR
INput connector.
Set the standard amplitude calibrator for 1 V.
d. Check for a display of five divisions.
e. Adjust the X GAIN adjustment RV550 for a display of five divisions
within 6 %.
21-3 Check/adjust X position center.
a. Setthe TIME/DIV switch to the X-Y position, and the horizontal

19



POSITION control to the midposition, the input coupling switch of
CH?® to GND,

Check to see that the round spot is near the center graticule and
1s within +0.2 division against horizontal line.

Adjust the X CENT adjustment RV85 to the position spot at the

center,

TRIGGER SYSTEM

@2 Check/adjust TRIG CENT,

a.

Set the TRIG SOURCE switch to INT, the INT TRIG switch to CH1,
the TRIG SLOPE knob push in, the VOLTS/DIV switch to 50 mV, the
TIME/DIV switch to 10 us.

Connect the sine-wave generator to the input connector for a 0.5 div
(50 kHz).

Set the TRIG LEVEL knob to the midposition.

Adjust RV420 so that synchronization is effected on the waveform,
0.5 div on the screen.

Next, set the TRIG SLOPE to - (pulled out state) and insure that

the waveform is triggered. After confirmation, leave the TRIG

SLOPE in depressed state. Readjust when stepped out,

23 Check/adjust CH2 TRIG BAL.

a.

Set the VOLTS/DIV switch to 50 mV (CH1 and CH2), the TIME/DIV
switch to 10 us, the TRIG SOURCE switch to INT, the INT TRIG
VERT .

7 , - 1 SITION
MODE the V.MODE switch to ALT, and the CH1 PO
knob to the midposition,

switch to

Connect the sine-wave generator to the input connectors (CH1 and
CH2) for a 5 div (50 kHz).

Adjust CH2 POSITION control so that CH2 waveform comes to CHIT.
Next, adjust RV185 so that both waveforms (CH1 and CH2) coincides.

20




CALIBRATOR

Check/adjust CAL terminal (0.5 Vp-p, 1 kHz).
a. Connect the CAL terminal to the digital multimeter, short the terminal
1 to 3 of the connector (P1206).
b. Check for the CAL output of 0.5 V, within 1 %.
c. Adjust the 0.5 V adjustment RV1201 for the CAL output of 0.495 to
0.505 V.

21



5.

SEMICONDUCTOR LEAD CONFIGURATIONS

Lead configurations and case styles are typical, but may vary due to

vendor changes or instrument modifications.

FET
25C€2901 2SK304E , 2SK404E
or or @
E E
CB CB EBC Dg S

L Plastic case tr‘ansistors——J

|——— Integrated circuits J
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1SS83 MA161

| Ed

Verddie *%Q_ / -_H—

Green
LLight blue

VO6C

Black

Y-10GAa

Yellow

HZ3B, 5B,
Type No.

~1

__*Q,_

Navy blue

S5566B

0
N

Silver

SR503D

-

Anode
Cathode

7B,12B
(Navy blue)

15SS133

/4

Yellow

1588110

at By

/-
Green
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6. CIRCUIT DESCRIPTION

— Introduction —

This section of the manual contains a description of the circuitry used in
V-211/V-212/V=-222/V-422 Oscilloscope.

The block diagram (p. 31 ) shows the overall relationship between all of
the circuits. Complete schematics of each circuit are also given in section
Schematic diagrams (p. 51 10129 ). Refer to thcse diagrams throughout

the following circuit description for electrical values and relationships.

CHANNELS 1 and 2 VERTICAL PREAMP!

Input signals for vertical deflection on the CRT can be connected to the
"CH1OR [X] " and (or) "CH2 OR [Y!" input connectors. In the X-Y
mode of operation, CH1 input signal provides the horizontal (X-axis) deflec-
tion and CH2 input signal provides the vertical (Y-axis) deflection,

The Channel 1 and 2 Vertical Preamp circuits provide control of input cou-
pling, vertical deflection factor, DC balance, vertical position and vertical
gain,

They also contain a stage to provide a sample of the input signal to the
Trigger Preamp circuit for internal triggering from the Channel 1 and

(or) Channel 2 signal only.

'VERTICAL SWITCHING CIRCUIT !

The vertical switching circuit determines whether the CH1 or CH2 or both

Vertical Preamp output signals are connected to the Vertical Output Ampli-
fier circuit (through the Delay Line Driver and Delay Line stages: V-422

only).

In the ALT and CHOP modes, both channels are alternately displayed on a

shared time basis.

VERTICAL OUTPUT AMPLIFIER

The Vertical Output Amplifier circuit provides the final amplification for

the signal before it is applied to the vertical deflection plates of the CRT.

'TRIGGER PREAMP

The Trigger Preamp circuit amplifies the internal trigger signal to the
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level necessary to drive the Trigger Generator circuit,

Input signal for the Trigger Preamp circuit is obtained by sampling the
signal applied to Channel 1 or the composite vertical signal from the Verti-
cal Switching circuit,

This circuit also provides a signal to the Horizontal Amplifier for X-Y mode

operation.

'TRIGGER GENERATOR/

The Trigger Generator circuit produces trigger pulses to start the Sweep -
Generator circuit, These trigger pulses are derived either from the
internal trigger signal {from the vertical deflection system, an external
signal connected to the EXT TRIG INput connector or a sample of the line
voltage applied to the instrument.

Controls are provided in this circuit to select trigger level, slope and
source,

The Trigger MODE switch determines the operating mode for the trigger
circuit., In the NORM Trig position, a sweep is produced only when a
trigger pulse is received from the Trigger Generator circuit, Operation
in the AUTO Trig mode is the same mode as NORM Trig mode, except that
a free~running trace 1s displayed when a trigger pulse is not present or

when the amplitude of the trigger signal is not adequate.

SWEEP GENERATOR!

The Sweep Generator circuit produces a sawtooth voltage which is ampli-

fied by the Horizontal Amplifier circuit to provide horizontal deflection on
the CRT. This sawtooth voltage is generated on command (trigger pulse)
from the Trigger Generator circuit.

The Sweep Generator circuit also produces an unblanking gate to unblank

the CKT during sweep time.

[HORIZONTAL AMPLIFIER]

The Horizontal Amplifier circuit provides the output signal to the CRT
horizontal deflection plates. In all positions of the TIME/DIV select
switch except X-Y, the horizontal deflection signal is a sawtooth from the

Sweep Generator circuit. In the X-Y position, the horizontal deflection
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signal is obtained from the Channel 1 Vertical Preamp (or X-SIGNAL
PREAMP : V-211 only) through the Trigger Preamp circuit. In addition,
the horizontal amplifier contains the horizontal magnifier and the horizontal

positioning circuits.

'POWER SUPPLY|

The low-voltage Power Supply circuit provides the operating power for
this instrument from four regulated supplies and one unregulated supply.
The Power Input stage is provided with a Voltage Selector Assembly,

This selector allows selection of the nominal operating voltage and regulat-

ing range for the instrument.

'CALIBRATOR]

The Calibrator circuit produces a square-wave output with accurate ampli-
tude and frequency. This output is available as a square-wave voltage at

the CAL 0.5 V (1 kHz) connector.

|Z AXIS AMPLIFIER]

The Z-Axis Amplifier circuit controls the CRT intensity level from several
inputs. The effect of these input signals is to either increase or decrease

the trace intensity, or to completely blank portions of the display.

[CRT CIRCUIT!

The CRT Circuit provides the high-voltage and control circuits necessary

for operation of the cathode-ray tube (CRT).
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9. ELECTRICAL PARTS LIST Note; A:V-211/B:V-212/C:V-222/D:V-422
& INPUT AMP
CH1 and CH2 INPUT
Symbol Part COdE‘{ Description " :)3 “C 5 Symbol Part Code Description I :yiléj‘ 5
c 1 | CQX0068 | C, Plastic 400V 0.047TuF  +10% | 1.1} 1 3 R 25 RCEO0755 | R, Carbon 1/aw 68  +0.5% 1 |1 | 111
Cc 10 CQX0068 C, Plastic 400V 0.047uF  +10% Fyia 1 R 26 RME1081 R, Metal 1/4%W 5.62k2 1% 111
P R 26 RME1079 | R, Metal 1/4W 3.92kQ 1% f
R 30 | RCEO773 | R, Carbon 1/aW  2.2k2 5% 1
1 8393985 SW, Lever, SLE623 o101 R 30 RCEO77S R, Carbon 1/4W 3.3k 5% 711
S 101 | B393985 S%, Lever, SLE623 1010 - ;
S 202 | 8398985 SW, Lever, SLE623 1010 R 32 RCEO0753 | R, Carbon 1/4W 478 5% ; 1
[ : R 34 RME1145 | R, Metal 1/4W  60.0C  +0.5% |1 1 1irl
PEF-622 PCB PB-14 R'R' R R R 35 RCEO766 | R, Carbon /4% 560R  +5% |1 |41y
l R 36 | RME1154 | R, Metal 1/4W 6002 +0.5%|1 ‘ 11101
| R 33 | RCEO762 | R, Carbon 14w 2702 5% [111]191
1 R 40 | RCEO0745 | R, Carbon 1/aW 10R «5% |1l1l1l
! R 41 RCEOQ745 | R, Carbon 1/4W 108 ~5% |1 \ 11
'R 42 RCEO764 | R, Carbon 1/4W 3902 5% (100 19
R 43 | RCEO767 | R, Carbon Taw o eBok  ws% |1 i1l
R 44 | RCEOT67 | R, Carbon 14w 6BOR  +5% |1 1|
R 44 RCEO0765 R, Carbon 1/4W 4700 5% IR
R 45 RCEO0745 | R, Carbon 1/aw 108 +5% T
R 46 RME1157 | R, Metal 1/4W 16.0k8  <0.5% 1 | 1] 1)1
CH1 1st ATTENUATOR R 47 | RME1162 | R, Metal 1/4%  80.0k& 20.57: 1l
Symbol | Part Code] Description = Q'c‘f' DW‘ R 48 RN_[E”” R, Metal 1/4W 4.00k2  +0.5% AN
RM 43 | 3173846 | R, Block For ATT 11
R 2 RME 0860 R, MET Chip 1/8W 4705k <5% 11t 11
R 4 | RMS0043 | R, Metal 1 /4w 900KZ  $0.5%1 1T 11 ! c 16 | ccDo286 | C, Ceramic 500V  1000pF "’Og% 1111
R 5 | RME163 | R, Metal 1aW o TTRR - 0.5% 0 11T C 18 | CCCO99 | C, Ceramic 50V 2pF +0.25%| 1|11 1|1
R 7| RMS00a4 | R, Metal Vew 990k ZO.SE 11 C 20 | cccros| C, Ceramic 50V 4TpF 5% 1|1l
R 8 | RMEII56 | R, Metal 1/4W 10.1%R 20.5% 171 0 c 23 | cQa0o%1 | C, Plastic 50V 0.001F +10% | 1] 1] 1] 1
R 9 | RMEO852 | R, MET, Chip 1/8W 102 A5% )1 c 25 | cccios| ¢, Ceramic 50V 4TpF 5% 110 111
R 10 | RMEOBS¢ | R, MET, Chip 1/8W 1008 5% 10110 c 26 | CES0028 | C, Alelye 10V 4TwF 220% |11 ‘ 1l
R 12 | RCEO749 | R, Carbon 1/4W 2268 5% |1 | 11 1 c 10 CES0028 | C, Alelye 10V ATRF 220% | 1 ‘ H‘ .
P c sz | cccroo2 | €, Ceramic 50V 10pF  +0.5% | \ 1
€ 2 | €CGoi32 | C, Ceramic Chip 50V 22pF 5% P c 20 | cesooz8| C, Alelye 10V 4TuF 220% [ 111 R
¢ 5 | ©CGO138 | C, Ceramic Chip 50V 4TpF 25% |11 1.1 c 42 | cccioo7 | ¢, Ceramic 50V 22pF  #5% |1 1‘ 1001
C 9 | CCGO144 C, Ceramic Chip 50V 220pF 5% 11 1 1 c " CES0028 | C, Alelyc 1oV 4TuF 2204 | 1 \ 1‘\‘ 1
C 10 CCG0142 C, Ceramic Chip 50V 82pF + 151 | 1‘ 1 c 53 CEX0563 C, Alelyc 16V j0uF BP i 1: 1
Cv. 3 | CVEQ046 | C, Variable ECR-HAD1 0411 LERER RV 22 | RNEOOST| VR, Metal EVN49COOYBS54 (50K) | 11 1] 111
Cv. 4 | CVEOO50 | C, Variable ECR-HAQ07 AT oo RV 33 | RNEOO4B| VR, Meial EVN39C00YB22 (200) | 1] 1| 1/ 1
cv 6 | CVE0046 | C, Variable ECR-HAD10A11 111
cv 7 | CVEO048 | C, Variable ECR-HAOO3A11 11 R 24 HTKO099 | Treasistor 2SK404E el
‘ TR 30 HTC0148 Transistor 25Cas58C Tl
ATT 1 | 8398872 SW, Rotary ADK-255S i 1‘ 1 R 30 u1coss? | Trapsistor 2SC1674K 1
TR 40 | HTAO224| Transistor 2SA1029D AREIRE
1 L 34 | TLE0107| Coil ELE-VR47TMA TR
IC 16 | 8397023 | IC LF411CN 1)
D 16 | HDS0437| Diode 158133 il
D 21 HDS0477| Diode 155110 vl 1l
D 51 HDS0407 | Diode SR503D (RED) 11
CH1 INPUT AMP and 2nd ATTENUATOR N
Symbol Part Code Description A Bc.) (l:\‘ 5 1 i
R 16 | RME1168 | R, Metal 1/4W  S0DKR  +0.5% 1, 1 1,1 ‘
R 17 | RME1168 | R, Metal 1/aW  S00kR  +0.5A 1. 1] 101
R 18 | RCEO757 | R, Carbon 1/4W 1002 45% {111
R 19 | RCEO793 | R, Carbon 1AW 100k 5% |0, 1 1} 1 ‘
R 20 | RCEO793 | R, Carbon 1/4W 100kQ  +5% 1, 10 1.0 :
R 21 | RSE0434 | R, Solid Vaw 1M ssE |11 1 ?
R 22 | RCEO79Y | R, Carbon 14w 68KQ  +5% |1 1 T ‘
R 23 | RCEOTTT | R, Carbon 1/4W  4TkQ #5% |11 10 x
R 25 | RCEO757 | R, Carbon 1/4W 100Q  +5% 10 1: 1‘ 1 ‘
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DC OFFSET NETWORK CH2 INPUT AMP and 2nd ATTENUATOR

Symbol Part Code Description I ;Il(‘;‘ 5 Symbol Part Code Description - Q' T
(B C ABIC
R 4B | RME1157 | R, Metal 1/4% 16,0k 40.5%] . “ 15 1 R 116 | RME1168 R, Metal 1/4W 500kR  +0.5% 101
R 49 | RME1155 | R, Metal /4% 4.00k3  +0.5% | 1 1‘\ ! R 117 | RME1168 | R, Metal 174w s00k2  +0.5%[1 |1 |1 i
R 50 | RME1157 | R, Metal /4w 16,0k #0.5% | 11 R 118 | RCEO757 R, Carbon 1/4% 1000 % i
R 51 RCEOD769 | R, Carbon 1/4w k8 +5% L 1‘ 1 R 119 | RCE0793 R, Carbon 1/4w 100kR  +5% IR
R 52 | RME1069 | R, Metal 1/4W 5622  +5% } : 1i 1 R 120 | RCEQ793 R, Carbon 1/4w 100kR  #5% 1
R 53 | RCEOT77 | R, Carbon 1/4W 4.7k 5% ‘ P R 21 RSE0434 R, Solid 1/4W 1oMQ 5% 101
R 54 RCE0769 | R, Carbon 1/aW Tk 5% . 100 R 122 RCEOT791 R, Carbon 1/4W 68kR  +5% 101
R S5 RCEOTT1 R, Carbon 1/4% 1.5kQ 5% ‘ 1i 1 R 123 RCEO777 R, Carbon 1/4w 4.7kl +5% 101
R 56 | RME1157 | R, Metal 1/4W 16.0k8  20.5%| | 11 R 125 | RCEOD757 R, Carbon 1/4W 10028 5% 1
R 57 | RME1155 R, Metal 1/4W 4.00k2  +0.5% ; ; 1‘ 1 R 125 | RCEOQ755 R, Carbon 1/4W 682  +5%
RV 61 8348452 VR, Carbon EVH-CCAK20B14 1 ‘ 1 ‘ i R 126 RME 1081 R, Metal 1/4W 5 6ZkR :1% IR
RV 61 | RDEODO3 | VR, Carbon  EVH-YK3325B14 i 11 R 126 | RME1079 R, Metal /4% 3.92k2 1% !
: : R 130 | RCEO775 R, Carbon 1/4wW 3.3kQ 5% RERE
Dol R 130 | RCEOTT3 | R, Carbon  1/4W  2.2k2 5% | |
| ; T
: ; R 132 | RCEOT753 R, Carbon 1/4W 472 5% ! |
i i R 133 | RCE0762 R, Carbon 1/4W 2702 #5% 11,
P R 134 | RME1145 R, Metal 1/4W  60.02  +0.5%| 1 1
i P R 135 | RCEOT766 R, Carbon 1/4W 5602 +5% I Ty
P R 136 | RME1154 | R, Metal 1/4w 6002  ~0.5%| (1.1
- R 140 | RCE0745 R, Carbon 1/4W 100 +5% L1 |
R 141 RCEO0745 R, Carbon 1/4W 102 +5% f1 11
R 142 | RCEQT764 R, Carben 1/4W 3900 45% 11 1
R 143 | RCEOT67T | R, Carbon 1/4w 6802  +5% gl
CH2 1st ATTENUATOR } R 144 | RCEOT67 | R, Carbon 1/4w 680R 5% ?1 1
Symbol Part Code Description r :%,”c ) k‘ R 144 RCEO0766 R, Carbon 1/4“2 5602 1'5% J |
[ i R 145 RCEO745 R, Carbon 1/4W 1082 :5% ‘1 i 1
R 102 | RMEO860 | R, MET, Chip 1/8W 472 +5F i1 R 146 | RME1157 R, Metal 1/4W 16,0kQ  +0.5% J1 1
R 104 | RMS0043 | R, Metal 1/4W 9002  +0.5% 1,11 | R 147 | RME1162 R, Metal 1/4W  BO.OkQ  +0.5% ‘1 B |
R 105 | RME1163 | R, Metal 1/4W 1Mk +0.5% 1 'R 148 | RME1155 R, Metal 1/4W . 4.00k2  #0.5% |11
R 107 | RMS0044 | R, Metal 1/4W 990kR  +1% } 1 19 R 151 | RCE0769 R, Carbon 1/4W k@ 5% R
R 108 | RME1156 | R, Metal 1/4W 10.1kQ  +0.5% Paigig ‘
R 109 | RMEO852 | R, MET, Chip 1/8W 100 5% 101,01 RM 143 | 3173846 R, Block For ATT 1 ! 1
R 110 | RMEO864 | R, MET, Chip 1/8W 1008 5% i 111
R 1121 RCEQ748 R, Carbon 1/4wW 22Q :5% TR C 116 CCDO286 C, Ceramic 500V 1000 pF ‘:108% 1 :‘1
i i c 118 | CCC0996 C, Ceramic 50V 2pF +0.25%| |1 I
c 102 | CCGO132 | C, CER, Chip 50V 22pF  #5% i Pt ¢ 120 | cCClots | C, Ceramic 50V 4TpF  +5% 'oE
c 105 | CCGO139 | C, CER, Chip 50V 47pF  25% A C 123 | CQAQ091 C, Plastic 50V 1000pF +10% 1 1
c 109 { CCGO144 | C, CER, Chip 50V 220pF 45 i 1o C 125 | CCCiota C, Ceramic 50V 4TpF  +5% IR
c 110§ CCGO142 | C, CER, Chip 50V 82pF  15% 1o c 126 | CES0028 | C, Alelye 10V 4TuF  +20% 11
i | c 130 | CES0028 C, Alelye 10V 4TuF  +20% 101
CV 103 | CVEDO46 | C, Variable ECR-HAQ10AM {1 10 c 132 | cecioo2 C. Ceramic sov 10pF  +0.5%
CV 104 | CVEQO50 | C, Variable  ECR-HAO0TA11 1 c 140 | cEsO028 C, Alelyc 1ov AP +20% P
CV 106 | CVEO046 | C, Variable = ECR~-HAO10A11 B 1 c 142 | ccecroor C. Ceramic 50V 2pF 5% 3 14
CV  107| CVEO048 | C, Variable ECR-HAO003A AREER I c 142 | cESO028 C, Alelve 10V ATuF  +20% 1]
ATT 101 8398872 | SW, Rotary ~ ADR-255S 1l RV 122 | RNEOOS7 | VR, Metal EVN49COOYB54 (50k) 1 i
o } RV 133 | RNE0O48 VR, Metal EVN39C00YB22 (200) 1 ;1 :
I H
i n
[ TR 124 HTKQ099 Transistor 2SK404E 101 i
T TR 130 | HTC0148 | Transistor  2SC458C 1]
| TR 130 | HTCOS57 Transistor 25C1674K
TR 140 | HTAO224 Transistor 2SA1029D T
|
1
IC 116 | 8397023 1C LF411CN 11 }
i L 134 | TLEO107 Coil ELE-VR4TMA 1l
o Lo
; [ D 116 HDS0437 Diode 188133 ‘7 1 }
Co D 121 | HDS0477 Diode 188110 o
! | D 151 | HDS0407 | Diode SRs03D (RED) |
B .
L J
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PANEL and OTHERS

Symbol | Part Code Descraption AN
Ay o 1)
R 13 RCLGTRY R, Carbon /4w AT ed ol 1
R 113 | RCEOTSY | R, Carban V/aw aTh e ; 1
|
C 1M CCCIO0a ‘ C, Cerami SOV 15 pl 45 % i 1
113 | CeCrooa | O, Geramac 50V 15pF  45% oo 1
‘ !
J ) JHBOOSE - CON, Conz BNCOT 11
J 5 Juck TJ-10A  (RED) R
J 1o JHDOOHK CON, Conx BNCOTY [0 T B
i
1 i
: |
i i i
| i
i
|
i
i
!
i
i
i
i
i ;
i P
| )
|
§
i
| i
| |
|
|
|
|
|
.
[
|
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1
4
:

@ VERT PREAMP, TRIG PICKOFF CH SW MULTI
CH1 PREAMP
Symbol Part Code Description ‘u'l{ Symbol Part Code Description Q“‘yj
B lc.D ABC D
: i [ 1
R 59 | RCEO761 | R, Carbon 1/4W 2L 5% REE R 160 | RCEO797 R, Carbon 1/4W  220kQ +5% 1l |
R 59 | RCEO759 | R, Carbon 1/4W 1500 +5% : 1 R 160 | RCEO795 R, Carbon 1/4wW 150k R :591, ‘ j‘
R 60 | RCE0797 | R, Carbon 1/4W 220kL 45% i i R 161 RCE0745 R, Carbon 1/4W 10% ;s% 101 ’
R 60 | RCE0795 | R, Carbon 1/aw 150k2  +5% : o R 162 | RCE0753 R, Carbon 1/4% 4T 5% !
R 61 RCEOQ745 R, Carbon 1/aw 100 +5% 1ol R 162 RCEO0755 R, Carbon 1/4w 682 ;5% :1 1 .
R 61 RCEO752 | R, Carbon 1/4w 398 5% 1 R 163 | RCEO775 R, Carbon 1/4w 3.3k% 5% EREY
R 62 | RCED755 | R, Carbon 1/4W 685 +5% 1 R 163 | RCEOTT3 R, Carbon 1/4W 2.2k :5',:, \
R 62 | RCEO753 | R, Carbon 1/4W 470 5% : 1 R 164 | RCEO775 R, Carbon 1/4W 3.3kR ;57{ 1 i
R 63 | RCEOT75 | R, Carbon 1/4W 3.3k6 +5% ‘1 N R 164 | RCEQOT73 R, Carbon 1/4W  2.2kR 5% }
R 63 | RCEOTT3 | R, Carbon 1/4W 2.2kk 5% | 1 R 165 | RCEO781 R, Carbon 1/4W 10k +5% “1 1
R 64 RCEO0775 R, Carbon 1/4W 3.3k8 +5% 11 1 R 166 | RCEO78% R, Carbon /4w 22k ;5% ‘1 1
R 64 RCEO0773 R, Carbon 1/4W 2.2k8 5% ‘ 1 R 167 RCEQ758 R, Carbon 1/4wm 1208 +5% R
R 65 | RCEO781 | R, Carbon 1/4W 10k3 5% R R 168 | RCE0749 | R, Carbon 1/4w 2L 5% T
R 66 | RCEO785 | R, Carbon 1/aW 22k +5% 111 R 169 | RCEQ767 R, Carbon 1/4w 680R  45% ‘ J
R 67 | RCE0578 | R, Carbon 1/4W 1202 ~5% 1 R 169 | RCEO770 R, Carbon 1/4W 2.2kk 5% e
R 68 RCEOQ749 R, Carbon 1/aW 224 5% 1 11 R 170 RCEOT70 R, Carbon 1/4W 1.2kk 5% 11
R 69 | RCEOT70 | R, Carbon T/aW 1.2k2  +5% 1 R 170 | RCEO0767 R, Carbon 1/4W 680x  +5% :
R 69 | RCE0767 | R, Carbon 1/4W 6808  -5% | 1 R 171 | RCE0749 R, Carbon 1/4w 228 #5% 101
R 70 | RCEOT70 | R, Carbon 1/4W 1.2kQ 5% T R 172 | RCEO753 R, Carbon 1/4W 478 +5% 1
R 70 | RCEO767 | R, Carbon 1/aw 6802  25% S R 173 | RME1070 | R, Metal 1/4W 6812 1% 1)1
R kAl RCEO0749 R, Carbon 1/4w 228 5% BB R 173 RME1191 R, Metal 1/4w 4320 :1%
R 72 | RCE0753 | R, Carbon 1/4W 4T S% 1 f11 R 174 | RME1070 R, Metal 1/4W 6810 1% [
R 73 | RME1070 | R, Metal 1/4% 6810 1% T R 174 | RMEU19 R, Metal 1/aw 4320 A%
R 73 | RME1191 R, Metal 1/4W 4328 1% 1 R 175 RCEO0775 R, Carbon 1/4W 3.3k% 45% 111
R 74 | RME1070 | R, Metal 1/aw 6810 ~1% 1t R 176 | RCEO765 R, Carbon 1/4W 4702 +5% SR
R 74 | RMET19 R, Metal 1/4% 4320 +1% 1 R 177 | RCEOD765 R, Carbon 1/4W 470%  #5% \1 1
R 75 | RCEOT75 R, Carbon 1/4W 3.3k .5% 11 R 178 | RCEOQ775 R, Carbon 1/4w 3.3kR 5% }1 1
R 76 | RCEO765 | R, Carbon 1/4W 4T0% 5% 111 R 179 | RCEO753 R, Carbon 1/4W 472 +5% SRR !
R 77 | RCEO753 | R, Carbon 1/4w 479 5% 11 - :
c 167 | CQAD09% C, Plastic 50V 0.022uF  +10% ERE
c 61 | CCCi011 | C, Ceramic 50V 33pF 5% ! C 167 | CQA0097 | C, Plastic 50V 0.01uF  +10% ‘ i
c 61 | CCC1007 | C, Ceramic 50V 10pF  =0.5pF]1 1 1 C 169 | CCC1365 C, Ceramic 50V 680pF  +10% | ;1 11
o) 67 | CQA0099 | C, Plastic 50V 0.022uF  =10% 1 ! c 1M CCC1365 C, Ceramic 50V 680pF  +10% §1 (1
c 67 | CQA0097 | C, Plastic 50V 0.001xF =10% o C 172 | CCC1030 | C, Ceramic 50V 10000pF =+10% | |1 |1
c 65 | CCC1365 | C, Ceramic 50V 680pF  #10% |1 11 (1 C 179 | CCC1030 | C, Ceramic 50V  10000pF =10% | '% i1
c 71 | CCC1365 | C, Ceramic 50V 680pF =10% Vot - | ,
o] 72 | CCC1030 | C, Ceramic 50V 10000pF  +10% AR B RV 161 | RDE0003 VR, Carbon  EVH-YK3325B14 i1 1
o} 77 | CCCLY997 | C, Ceramic 50V 3 pF +0.25pF| SRR RV 162 | RNEOO49 VR, Metal EVN39COCYB12 (100} 31 o1
RV 163 | RNEO0O047 VR, Metal EVN39CO0YB54 (50K) 1l
RV 62 | RNEOD4S | VR, Metal EVN39C00Y B2 (100) 11 !
RV 63 | RNE0O4T | VR, Metal EVNI9C00YBS4 (50K) Ty CV 161 | CVEDD4T C, Variable  ECR-HA020D11 |
| CV 161 | CVEDO49 C, Variable ECR-HAO40E1}
TR 61 HTCO168 Transistor 25C535C 191 TR 161 HTCO168 Transistor 28C%35C IR
TR 62 | HTC0168 | Transistor 28C535C 1 1o TR 162 | HTCO168 Transistor 25C535C 11
TR 63 | HTAO224 | Transistor 2SA1029D ‘1 [ TR 163 | HTAO224 Transistor 2SA1029D 101
TR 64 | HTAO224 | Transistor 25A1029D ‘ Ty TR 164 | HTA0224 Transistor 2SA1029D 11
‘ TR 165 | HTAO224 | Transistor  2SA1029D 1
: | TR 166 | HTAO224 | Transistor  25A1029D 1
C
I
Pl :
CH2 PREAMP and INVERT SW CKT
Symbol Part Code Description é}t'lcvl D
R 159 | RCE0761 | R, Carbon 1/4W 2200 +5% P [ 1 } ;
R 159 | RCE0759 | R, Carbon 1/4W 150Q 5% [ 1 3
i
L
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DIODE GATE and VERTICAL AMP

VERTICAL SWITCHING MULTI

Symbol Part Code Symbo!l S (_) Symbol Part Code Description QL
BIC D AlB
R 201 | RCEOT7} | R, Carbon 1/4W 2.2k 45% IRERE ;
R 201 | RCEOT70 | R, Carbon 1/aw 1.2kR o5 ‘ | R 221 | RCE0O750 | R, Carbon 1/aw 27 35 o
R 202 | RCEOT73 | R, Carbon 1/aw 2.2k2 5% 3 i . R 221 | RCEO7S8 R, Carbon 1/4W 1202 +5% | ‘
R 202 | RCEOT70 | R, Carbon 1/awW 1.2kR 5% i R 222 | RCEOT761 R, Carbon 1/4w 2200 +5% 11 '
K 203 | RME1066 | R, Metal 1/aw 1322 -5% ol R 222 | RCEO758 | R, Carbon 1/4w 1200 +5% P
R 203 RME1063 R, Metxl 1/4w 1826 +5% ! o R 223 RCEOT750 R, Cuarbon 1/4W 272 :5% 1
R 204 RME 1066 R, Metal 1/4w 3320 +5% friqd R 223 RCEO0748 R, Carben 1/4W 18R 5%
R 204 | RME1063 | R, Metal +/aw 1520 45% ! | R 224 | RCE0O761 | R, Carbon 1/4w 2202 15% 1
R 205 | RCE0O769 | R, Carbon 1/4w kG 5% 1 ‘ 1‘ R 224 | RCEO758 | R, Carbon /4w 1200 +5%
R 205 | RCEO766 | R, Carbon 1/aW 5608 -5% ? | R 225 | RCEOTE9 | R, Carbon  1/aW  4TkR 5% 1
R 206 | RCEO769 | R, Carbon 1/4% 1hQ  +54 fril R 226 | RCE0749 R, Carbon 1/aw 108 5% (1 ]1
R 207 | RCEOT#5 | R, Carbon Vaw 2260 45% ; i1y | R 228 | RCEO0789 R, Carbon 1/4W 4TkQ  +5% 1
R 207 | RCEOT82 | R, Carbon 1/4W 12k 5% i T 229 | RCEOT76 | R, Carbon T/4W 3.9k #5% 1
R 208 | RME1066 | R, Metal 1/4W 1320 a5% Do R 230 | RCEOTTT | R, Carbon  1/4W  4.7kR 5% 1
R 208 | RME1064 | R, Metal 1/am 2210 5% | { R 231 | RCEO¥T7 R, Carbon /4w 4.TkQ 5% 1
R 209 | RME1066 | R, Metal 1/aw 3320 5% [ R 232 | RCEQ769 | R, Carbon  1/aW k2 5% 1
R 209 | RME106a | R, Metal 3 /aw 2210 .55 1 | i R 232 | RCE0T68 | R, Carbon 1/4% 8200 5% | :
R 210 | RCEOT&Y | R, Carbon  1/4W a7kG 25% | | R 233 | RCEQT&1 | R, Carbon /4% 10k2 5% | 1|1
R 210 | RCE0791 | R, Carbon 1/4% 68kT  45% IRERY R 234 | RCEO781 | R, Carbon 1/aw 10k 5% AR
R 211 | RCE0T66 | R, Carbon 1/aW 5600  +5% \1 1 R 235 | RCEO789 R, Carbon 1/4W 4TkQ  +5% \1 l
R 211 | RCEO768 | R, Carbon 1/aW 8200 5% | R 236 | RCEQT789 R, Carbon 1/4W 4a7kQ 5% i1
R 212 RCEOQ766 R, Carbon 1/4W 5608  +5% }1 R R 237 | RCEOT789 R, Carbon 1/4W 47kQ 5% !1
R 212 | RCEO768 | R, Carbon 1/4w 8209  +5% Lo R 390 | RCEO781 | R, Carbon 1/aw 10kQ  +5% ‘ ‘
R 213 | RME1107 | R, Metal 1/4wW 86.6Q 1% 1 R 391 RCEO0765 R, Carbon 1/4W 7408 ;572 ol
R 213 | RCEO753 | R, Carbon 1/4W 479 +5% B R 392 | RCEQTT8 R, Carbon 1/aW 5.6kQ 5% ‘ |
R 214 | RME1107 | R, Metal 1/aW 86.62 1% . R 393 | RCEOQT767T R, Carbon 1/4W 6802  +5% ;
R 214 RCEO0753 R, Carbon 1/4W 478 +5% T } R 394 RCEOQTTS R, Carbon 1/4W 3.3kR :5% i
R 215 RCEO773 R, Carbon 1/4W 2.2k3 5% 11 ‘ R 395 RCEO7TS R, Carbon 1/4W 3.3kQ  +5% i |
R 215 | RCE0772 | R, Carbon 1/4W 1.8k +5% : R 396 | RCEO785 R, Carbon 1/4W 220 5% ‘ ] |
R 216 | RCEOT?3 | R, Catbon  1/aW  2.2kf& 5% |1 (1,1 D
R 216 RCEOT72 R, Carbon 1/4W 1.8k2  +5% ; | C 221 CCC1160 C‘, Ceramic 50V 330pF +10% ‘:1 ‘ }
R 217 | RCEO761 | R, Carbon 1/4W 220Q 5% : | C 222 | CES0028 | C, Alelyc 10V 4TuF  +20% | |1 \ !
\ C 223 CCC1160 C, Ceramic 50V 330pF  +10% 1
C 201 | CCCI030 | C, Ceramic 50V 10000pF +10% | 11 1 C 224 | CESO0028 | C, Alelye 10V 4TuF  +20% |1 |1
C 207 | CCCi014 | C, Ceramic 50V 4TpF  +5% ot
C 207 | cccio25 | C, Ceramic 50V 100pF  +5% ; TR 232 | HTAO224 Transistor 2SA1029D AN
(o} 210 CEX0563 C, Alelyc 16V 10uF  BP 1 1 TR 390 HTCO148 Transistor 2SC458C \ ‘ i
C 217 CCC1002 C, Ceramic 50V 10pF +0.5pF TR 396 HTC0148 Transistor 2SC458C i ‘
3 i
TR 201 | HTCO0338 | Transistor 2SC1906 Ly IC 222 | IDHO467T IC HDT4LSO00P T 1
TR 202 | HTCC338 | Transistor 28C1906 i IC 226 | IDHOS86 IC HD74LST4AP INEREE
D 201 | HDS0437 | Diode 155133 1ot D 221 | HDS0437 Diode 185133 1
D 202 | HDS0437 | Diode 185133 (1 D 223 | HDS0437 | Diode 158133 1
D 203 | HDS0437 | Diode 155133 }1 T D 224 | HDS0437 | Diode 155133 1
D 204 | HDSO0237 | Diode 155133 T ‘ D 225 | HDS0437 | Diode 155133 1
D 205 | HDS0437 | Diode 188133 ol D 226 | HDS0437 | Diode 158133 1
D 206 | HDS0437 | Diode 155133 i D 230 | HDS0437 | Diode 158133 1
D 207 | HDS0437 | Diode 158133 1o D 231 | HDS0437 Diode 158133 1
D 208 | HDS0437 ! Diode 188133 1o D 394 | HDS0437 | Diode 185133
j ‘ D 395 | HDS0437 | Diode 158133
| ; |
3 S 201 | 3165210 SW, Rotary  SBU 1025 ‘1 | ‘
| o
oo D 243 | HDS0437 | Diode 1SS133 [11
: ‘ D 244 | HDS0:37 | Diode 155133 1
i D 245 | HDHO029 Diode HZ5B 1 :

37




CH1 TRIG PICKOFF and CH1 OUT CH2 TRIG PICKOFF

Symbol Part Code Description ‘U I T Symbol Part Code Description Q'ty |
A IC Y A b |C|D
R 81 RCE0693 R, Carbon 1/2w 1008 +5% |1
R 82 | RME1107 | R, Metal 1/4W 86,62  +1% [1 11|31 r 181 | RCEO757 | R, Carbon /4w 100Q 5% 1
R 83 RCEQTS57 R, Carbon 1/4W 100Q Es% 11 ( 1 K 184 RCEQT759 R, Carbon 1/4w 1500 +5% B 1
R 84 RCEO0759 | r, Carbon 1/aw 1502 5% [ 1 N R 185 RCEOQ783 R, Carbon 1/4%W 15kQ  +5% by 1
R 85 | RCEO783 | R, Carbon 1/4w 15kQ  +5% 11 R 186 | RCEOTTY R, Carbon 1/4W  1.5kQ ;sn;c 1
R 86 | RCEOTT1 R, Carbon 1/4W 1.5k +5% |1 11 R 186 | RCEO753 R, Carbon 1/4W 1000 +5% Ly
R 87 | RCEO755 | r, Carbon 1/4W 68R  +5% 101 R 187 | RCEO755 R, Carbon 1/4wW 68Q  +5% 1 |
R 87 | RCEO756 | R, Carbon 1/aw 822  +5% |1 R 187 | RCEOTS1 R, Carbon 1/4W 330 5% ol
R 87 RCED751 R, Carbon 1/4W 338 5% ; 1 R 188 | RCEOQO7T7 R, Carbon 1/aw 4.7kR +5% 1 il
R 88 | RCEO777 | R, Carbon 1/4w 4.7kQ 5% |1 N 1 ‘ R 188 | RCEO773 R, Carbon 1/4w 2.2kQ 5% ‘ 1
R 88 | RCEO773 | R, Carbon 1/aw 2.2kQ  +5% ’ h R 189 | RCEO777 R, Carbon 1/4W  4.7kQ  +5% o
R 89 | RCE0773 | R, Carbon 1Vew ek % |11 R 189 | RCEOTT3 | R, Carbon /4% 2.2kQ 5% b
R B9 | RCEO773 | R, Carbon 1/4wW 2.2kQ 8% [ R 190 | RCEO763 R, Carbon 1/4w 3300 +5% bl
R 90 | RCEO0763 R, Carbon 1/4w 3300 #% 1N ‘1 : R 190 | RCEO0745 R, Carbon /4w 1000 +5% P 1
R 90 | RCEO745 | R, Carbon 1/aw 100 +5% 1 R 191 | RCEO776 R, Carbon 1/4W  3.9kQ 4% ' 1
R 91 RCEOQ763 R, Carbon 1/ew 33080 :s% TN ;’1 ‘ R 191 RCEOT7S R, Carbon 1/4w 3.3k8 +5% i ‘ 1
R 91 | RCEO761 | R, Carbon 1/4W 2200 5% Pt R 192 | RCEOT73 R, Carbon 1/4%W 2.2kQ 5% by ig !
R 92 | RCE0787 | R, Carbon 1/4W 33k +5% N1 . ‘1 R 192 | RCEO770 R, Carbon /4w 1.2kQ  +5% | iy
R 93 | RCEOTT3 |R, Carbon  1/4W  2.2k2  55% e L
R 93 RCEOT77 R, Carbon 1/4wW 4.7kQ 5% 1 1 o0 RV  18% RNEQO%1 VR, Metal EVN39C00YB14 (10K) 1010
R 91 | RME1070 | R, Metal 1/aW 6819 5% Coh . ;
R 94 | RCEOTT1 | R, Carbon 1/aw 1.5kR 0 #5% N 1 j C 186 | CCC1365 C, Ceramic 50V 680pF +10% 1 ‘1
R 95 | RCE0753 | R, Carben 1/awW 472 #5% 1 0 C 186 | CCC1034 C, Ceramic 50V 68pF  +5% ‘ 1
R 96 | RCE0755 | R, Carbon 1/4w 682  +5% v 1 1 : C 190 | CCC1365 C, Ceramic 50V 680pF  +10% 11
R 86 | RCEOT57 | R, Carbon 1/4W 1002 +5% D 1 J
R 96 RCEOT753 R, Carbon 1/4w 470 5% ‘ ; 1 TR 185 HTCO0168 Transistor 25Cs535C 1 101
R 97 RCEQ769 R, Carbon 1/4W k@ #5% ‘: ‘ ! TR 186 | HTCO0168 Transistor 25C535C 1 { 1)1
R 97 | RCEOT73 | R, Carbon 1/4W 2.2kQ  #5% 10
R 97 |RCEO781 |R, Carbon  1/4W 10kQ  45% . L
R 98 | RCE0767 | R, Carbon  1/4W 680  45% 1o h D
R 99 |RCEOT68 |R, Carbon  1/4W 820  +5% bt { }
R 99 | RCE0767 | R, Carbon 1/4W 6802  +5% S Lo
i \ |
C 83 | CES0028 | C, Alelyc 10V 47uF /LB toon Yy ‘
c 86 | €CC1024 | C, Ceramic 50V 68pF  +5% 1 |
o 86 | CCC1365 C, Ceramic 50V 680pF  +10% 1 11 L *
c 90 | €CC1365 | C, Ceramic 50V 680pF  410% 11 1 i 1
c 91 | CCC1365 | C, Ceramic 50V 680pF  +10% [1 11 11 1
c 94 | CES0028 | C, Alelyc 10V 4TuF/LB 1 ‘1 101
c 96 | CCC1030 | C, Ceramic 50V 10000pF +10% |1 1 |1 R TRIG PREAMP
C 97 CCC1007 C, Ceramic 50V 22 pF :5% 1 Symbol Part Code Description - BQ[ 'évl 5
c 97 | CCC1027 | C, Ceramic 50V 220pF  +10% T ‘ i
: R 241 RCEOQT77 R, Carbon 1/4W 4.7kQ 5% 1,101
RV 85 | RNEQO51 | VR, Metal EVN39CO0YB14 (10K) 1 i‘( R R 242 | RCEOTT7 R, Carbon 1/4W 4.7kR 5% 1 i 1 ; 1
; ‘ R 243 | RCEO765 R, Carbon 1/4W 4TOkR  +5% 1 i 1 ‘ 1
TR 85 HTCO0168 Transistor 2SCs35C 101 31 11 R 244 RCEO0765 R, Carbon 1/4W 2.2kQ 5% 1 ‘ 1 1
TR 86 | HTC0168 | Transistor 2S8C535C 1 51 11 } 9 R 245 | RCEOT66 R, Carbon 1/4W 56020  +5% ‘ i
TR 87 | HTCO148 Transistor 25C458C 1 %1 11 i 1 R 245 RCEO0770 R, Carbon 1/4W 1.2kQ 5% |11 ‘ 1 ‘
; i R 246 | RCEO768 R, Carbon 1/4W 560Q 5% P!
D 97 | HDHOO2¢ | Diode HZ3B iy |y R 266 | RCEOTT0 | R, Carbon  1/4W  1.28 5% |11 1]
‘ i R 247 | RCEO768 R, Carbon 1/4W 8200 +5% |11 ‘ 1!
L 98 | TLF0067 | Coil FL-5H101K ‘ P R 247 | RCEO765 R, Carbon 1/4W 4T0R  +5% P
C R 248 | RCE0753 | R, Carbon 1/aW a2 2% |11
‘ R 249 | RCEOTST | R, Carbon  1/aw 1002 5% | | | 11
Lo .
1 Cc 241 | cccio3o C, Ceramic 50V 10000pF +10% 1
C 242 | CES0028 C, Alelyc 10V 4TuF  +20% i1
Cc 243 | cccroo7 C, Ceramic 50V 22pF  #5% AEREE
Cc  24¢ | cccr007 | C, Ceramic 50V 22pF 5% | P
: C 245 | CES0028 C, Alelyc 10V 47TuF  +20% |1 j1 Pl
C 248 | CCC1025 | C, Ceramic 50V 100pF  +5% ; 1
C 248 | CCC1032 C, Ceramic 50V g2pF 5% |1 . 111
C 249 | CCC0999 C, Ceramic 50V 5pF z0.25pF | 1
C 270 | CES0028 C, Alelye 10V 47TuF  +20% {1 .1 101
: |
! |
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DELAY LINE

"ty e ]
Symbol Part Code Description IQ ¥ Symbol Part Code Description 1y
'BTC D 'BlciD
[ : i
c 71| CES0028 | C, Alelye 10V 4TuF - #20% 11 1 i DL 201 | 8311741 Delay Line  CD-3A | K
| an
TR 241 | HTCO192 | Trunsistor 25C641K 1oy PEF-624 PCB PB-14 \ ITg
TR 242 | HTCO192 | Transistor 2SC641K 1*1 1 3 ;
TR 246 | HTAD224 Transistor 285A1029D BRI ‘
TR 246 | HTAD099 | Transistor  2SAT81K Py : i
: i ! |
. |
| | .
i |
P : i
(- ; |
|
S i |
[ | 1
Col | \'
| | |
[ |
. | 1!
! | :
|
! |
- o |
1 |
i
|
b
SQUARE WAVE CAL 1kHz
Symbol Part Code Description Qliy
‘B C'D
R 1201 | RME1174 R, Metal 1/4W 2,00k 1% 1 1%1
- |
R 1202 | RME1065 R, Metal 1/4w 2672 1% IR
R 1203 | RCEO783 R, Carben 1/4W 15kQ +5% 1
R 1204 | RCEO781 R, Carbon /4w 10k%  +5% 1011
R 1205 { RCEO0T783 R, Carbon 1/4W 15k *5% 10101
R 1206 | RCEO789 R, Carbon 1/4W 4TkG :5% 1
R 1207 { RCE0781 R, Carbon 1/4W 10kQ +5% 101
R 1208 | RCEQ787 R, Carbon 1/4W 33k% 5% IR '
R 1209 | RCEO0781 R, Carbon 1/4W 10k 5% LRI
R 12101 RCEO745 | R, Carbon 1/4w 102 +5% 11
i
C 1201 | CCC1002 C, Ceramic 50V 10pF +0.5pF 11 1
C  1202] CQAGOS1 | C, Plastic 50V 0.001uF =10% |1 11 11 : ‘
[ 1208 | CQA0099 | C, Plastic 50V 0.022uF  -10% 11 , ~‘
C 1210| CES0028 | C, Alelyc 10V 4TuF  =20% o1 | P
i
.
b
RV 1201 | RNEOO5& | VR, Metal EVN39C00YB13 (1K) PR P
!
TR 1201| HTAQ224 Transistor 25A1029D 11 !
TR 1208| HTCO148 | Tramsistor 25C458C REREE i i
|
TR 1209| HTCO0148 Transistor 25C458C AR T | i
|
P ;
| |
i !
i
|
PANEL and OTHERS ‘ |
Symbol Part Code Description BQ L 5 ; :
J 80 | JHBOC88 | CCN, Coax BNCOT1 R i
J 1201 | JHBOO88 | CON, Coax BNCOT1 Pt [ :
i | i !
P |
. | i |
: Py
! A
i I
I
; |
: i .
' i |
; [
i |
! I
L
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& V OUT AMP

Symbol Part Code Description QL Symbol Part Code Description Q'ty

A ICID A[B[C
" I

R 331 | RME1062 | R, Metal 1/4% 1502 +1% 1 "1 T R 38 | RCEOQT6! R, Carbon 1/4W 2200 45% |1 g.' 3

R 331 | RME1060 | R, Metal 1/4W 000 1% i 1 R 386 | RCEO0T63 R, Carbon 1/4W 3300 5% !

R 332 | RME1062 | R, Melal 1/4w 1500 1% o R 387 | RCEO715 R, Carbon 1/aW 6.8kQ  +5% |1 1 }1

R 332 | RME1060 | R, Metal 1/aw 1008 1% f | 1 R 387 | RCEOT711 R, Carbon 1/4W 3.3kQ :5% "

R 333 | RCEOT77 | R, Carbon 1/4W 4.7k2 5% ‘ [ R 388 | RCEOT1s R, Carbon 1/4W  6.8kQ :5% ; l1 ;

R 336 | RCEO754 | R, Carbon Taw 560 5% 1110 R 388 | RCEOTI1 | R, Carbon  1/4W  3.3k@  +5%

R 336 | RCEOTSE | R, Carbon V/aw 1200 #5% : L R 389 | RCEOT23 | R, Carbon 1/4w 33k2 _:_5% INERE

R 337 | RCEQ745 | R, Carbon  1/aW 08 454 | ! R 389 | RCEOT21 | R, Carbon  1/4W  22kR 5%

R 337 | RCEQ753 | R, Carbon 1/4w 472 wsg 1l R 398 | RCEG414 | R, Carbon 1/aw 1202 a5% |1 100

R 338 | RCEOT75 | R, Carbon  1/4W  3.3kk 5% pop R 399 | RCEO414 | R, Carbon  1/4% 1208 5% |1 (1|1

R 338 RCEO0759 R, Carbon 1/4W 1502 +5% |1 1 i

R 339 RCEQ765 R, Carbon 1/4%W 4700 5% ' c 355 CCC1002 C, Ceramic 50V T0pF 40,5

R 339 | RCE0766 R, Carbon 1/4W 5608 5% 11 c 357 | CCC0999 C. Ceramic 50V 5 pF +0.250F

R 339 RCEQ768 R, Carbon 1/4w 8202 :S% 1 C 365 CCC1034 C, Ceramic 50V 68pF  +5% |1 |1 |1

R 340 | RCEQ768 | R, Carbon 1/4% 820&%  +5% 1 | c 365 | CCC1004 C, Ceramic 50V 15 pF :5%

R 340 | RCEO766 ! R, Carbon 1/4W 5608 -5% T C 366 | cccro14 C, Ceramic 50V 47pF :s% AR

R 340 | RCEO7¢5 |R, Carbon  1/4% 4702 +5% e C 366 | cccrooz | C, Ceramic SOV 10pF 0.5

R 347 | RCEOT45 | R, Carbon 1/4% 108 15% o C 367 | CCDO273 | C, Ceramic 500V 2pF +0.25pF1 |1 |1

R 342 | RCEO797 | R, Carbon 1/a% 220k #5% |11 0 c 368 | CCDO273 C, Ceramic 500V 2pF +0.25pF1 (1 |1

R 343 | RCEO797 | R, Carbon 1/4W 220k0 +5% 1 110 - .

R 344 | RCE0757 | R, Carbon 1/4W 1006 25% 10| ‘ c 379 | ccpo21t C, Ceramic s00v  1000pF %%y 11 |4

R 344 RCEO0755 R, Carbon 1/4W 680  +5% RN

R 345 | RCEO753 | R, Carbon 1/4% 47Q 45% Lo C 380 | ccpo2t7 | ¢, Ceramic soov  1000pF  *'99zft 14 |4

R 346 | RCE0753 | R, Carbon 1/a% 478 5% L C 385 | CCCO591 | C, Ceramic 500V 10000pF *'%0gl1 |1 |1

R 347 | RCE0759 ; R, Carbon 1/4w 1508 5% 1 . +100

n 348 | RepoTss | R, Carbon lew 1508 5% ; C 386 | CCCO591 C, Ceramic 500V 10000pF 1 00%i1 11 |1

R 349 | RCEO7S9 | R, Carbon o 1502 -5% . C 389 | CCDO28T | C, Ceramic 500V  4700pF = %0zt |1 |1

R 350 | RCE0759 | R, Carbon 1/aW 150 =5% Do 1 c 363 | CCC1030 C, Ceramic 50V 10000pF ‘_‘gg% 101

R 355 | RCEOT56 | R, Carbon aw 822 5% P ! C 301 | CET0033 | C, Alelye 160V 1uF  +20% {1 11 {‘1

R 356 ) RCEOTST | R, Carbon 1/4% 100% 5% Pl C 302 | CES0028 | C, Alelyc 10V 4TuF  120% |1 |1 1]

R 357 | RCEQ745 | R, Carbon 1/a% 08 5% s C 303 | CESOC28 | C, Alelyc 10V 4TuF 2208 |1 1 |1

R 360 | RCEO766 | R, Carbon V/aw 560’? 5% oo C 304 | CES0028 | C, Alelye 10V 4TuF  a20% |3 11 |1

R 361 | RCEO766 | R, Carbon /4w 5602 5% R C 305 | CES0028 | C, Alelyc 10V ATuF <20% 1 11|11

R %62 | RCEOT8! | R, Carbon 1/aW 10k2 5% P c 337 | ccciodz | ¢, Ceramic 50V 82pF  210% |1 |1 11

R 363 RME1065 R, Metal VW 70 o o1 C 338 ccciomn C, Ceramic 50V 33pF  +10% |1 1 ‘\ 1

R 363 | RME1066 | R, Meal /4w EXEE ! C 345 |ccciozs | c, Ceramic  s0v  1000pF 80 i

R 364 | RME1065 | R, Metal 1/4W 2670 1% {1 11 -20 ;

R 364 | RME1066 | R, Metal 1/aw 3328 _:_191 1 C 346 | CCC1029 | C, Ceramic 50V 1000pF jég% }

R 365 RCEO0765 R, Carbon 1/4w 4T0R +5% 1 1 1 C 364 CES0028 C, Alelyc 10V 4TuF  #20% |t % 1

R 365 | RCE0T69 | R, Carbon 1/4W ke 5% 1 i

R 366 RCEQ765 R, Carbon 1/4% 4703 :5% 110 TR 33 HT A0099 Transistor 2SAT8IK

R 366 | RCE0769 | R, Carbon 1/4W kR 5% R TR 33 HTCO0192 Transistor 25C641K AR

R 367 | RMR3724 | R, Metal ™w 10kR #5% |1 10 TR 332 | HTA0099 | Transistor 2SAT8IK

R 367 | RMR3778 | R, Metal W 6.8k2 -5% 1 TR 332 [ HTCO192 Transistor 28C641K 1

R 368 | RMR3724 | R, Metal W 10k2 5% 1 1 3 TR 349 | HTCOT21 Transistor 28C2901

R 368 | RMR3778 | R, Metal W 6.8kQ 3% 1 TR 350 | HTCO721 Transistor 25C2901 ‘

R 369 | RCEO745 | R, Carbon 1/4W 222 5% (11 1.1 TR 365 | HTCO721 Transistor 25C2901 T

R 37t | RCEO75% | R, Carbon 1/4W 332 5% |1 1,1 1 TR 366 | HTCCT21 Transistor 25C2901 11

R 372 | RCEO751 | R, Carbon 1/aw 33% A5% |1 11 TR 376 | HTA0258 Transistor 25A1210S 1

R 373 | RCE0749 | R, Carbon /4w 2% =5% 11 11 TR 377 | HTA009Y | Transistor 2SAT8IK 1

R 374 | RCEQ74% | R, Carbon 1/4W 223 #5% |1 110 TR 378 | HTA009Y Transistor 2SAT81K 11

R 375 | RCE0751 | R, Carbon 1/aW 33Q 0 5% {11 1 TR 371 | HTCO0669 Transistor 28C29128 11

R 376 | RCEOT51 | R, Carbon 1/4W 332 5% 11 o1 1 1 TR 372 | HTC0669 | Transistor 28C29128 T

R 377 | RCEO763 | R, Carbon 1/4W TkE #5% 111 TR 375 | HTA0259 Transistor 28A12108 1 h

R 378 | RCE0769 | R, Carbon  1/4W R 5% |11 1 !

R 381 | RCEO715 | R, Carbon 1/4W 6.8kT 5% |1 11 L 385 | TLEOO9 Coil ELE-V 2R2 MA T

R 381 | RCEOT11 | R, Carbon 1/4w 3.3k 25% 1 L 385 | TLEOI09 | Coil ELE-V R68 MA |

R 382 | RCEO715 | R, Carbon 1/4W 6.8k2 5% |1 1 L 386 | TLEOO9! Coil ELE-V 2R2 MA 1111

R 382 | RCEOT11 | R, Carbon 1/4% 3.3k2 #5% 1 L 38 |TLE0109 | Coil ELE-V R68 MA |

R 383 | RCE0T49 | R, Carbon 1/4w 222 % 11 o1 1 |

R 384 | RCEQ749 | R, Carbon 1/aw 220 £5% |1 1 i 1 RV 339 | RNE0O50 VR, Metal EVN39C00YB52 (500) ol

R 385 | RCEOT61 | R, Carbon 1/aw 2202 #5% |1 1) RV 339 | RNEOD48 | VR, Metal EVN39C00YB22 (200) |

R 385 | RCEO763 | R, Carbon 1 aw 3305 =5% P i
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Symbol Part Code Description ol I‘l'v

‘B |C D

i i
CV 337 | CVEOD49 | C, Variable ECR-HAO04OE!! ol by
CV 355 CVEO0049 | C, Variable ECR-HAO40E! ‘ t 1
CV 366 | CVEO049 | C, Variable ECR-HAQ4O0E11 o
CV 366 | CVEO047 | C, Variable ECR-HA020D11 I

N

D 374 | HDHO029 | Diode HZ58 1
D 375 | HDHO029 ! Diode HZ5B R
D 377 | HDHO0029 | Diode H25B SR »

o
PEF-620 PCB PB-14 R
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& TRIG GENERATOR

Symbol Part Code Descriplion L_..y_"__ Symbol Part Code Description : Qrty
AR ¢ ABIC!
R 401 RCEO800 R, Carbon 1/aw 4TOkke 4Rl 1Tt TRA 432 HTCO168 Transistor 25C535C 1 ‘ 1 : 1 ;
R 402 RCEOQ755 R, Carbon /4w (Y3 :')‘7’ LA R B | TR 41 HTAQ224 Transistor 2SA1029D 1 ‘ 1 1 1
R 404 RCEQ0764 R, Carbon 1/4%W 3902 «5% 1 1o ! TR 470 | HTK0099 Transistor 2SK404E 1
R 406 RCEORO0 ; R, Carbon 1/4W 470k2 5% (1 11 ! Pl
R 407 | RCEOT61 f R, Carbon 1/4w 2200 45% 11 i1 o1 0 1 L 432 | TLEOI11 Coil ELE-V 6REBKA 1
R 408 | RCEOT5T : R, Carbon 1/aw 1000 5% 11 0 Lo
R 409 RCEOTTT R, Carbon 14w 4.TkE 8% 101 \
R 409 | RCEO779 | R, Carbon 1/4W 6.8kL +5% ‘ 1 ' I
R 410 | RCEOTT2 | R, Carbon 14w 1.8k% 5% : 1 Pl
R a7 RCEQ769 | R, Carbon 1/aw Tk #S% 1 1 :
R 418 | RCEOTT9 | R, Carbon 1/4w 6.Bk2 5% 1 1 1 1 IC 401 | IDH0402 Digital IC HD74S00 Lo
R 420 | RCEO781 | R, Carbon 1/aw T0kQ 5% 11 10 IC 401 | IDHOa67 Digital IC HD74LS00P IRREN
R 425 | RCEQ745 | R, Carbon 1/aw 2 as% P ;
R 430 | RCE0757 | R, Carbon 1/4% 1008 45% 1111 1] L
R 432 | RCE0767 | R, Carbon 14w 6802 +5% |1 11 1 | | | '
R 433 RCEOQ768 | R, Carbon 1/4% 8208 +5% 1 : o
R 433 | RCEOT69 | R, Carbon 1/aw e #sE 10 : ‘ { L 1
R 434 | RCE0689 | R, Carbon 1/ 2w 478 +5% (141 11 [ s 401 SW Lever SLRO24 RIS I )
R 435 | RCEOT74 | R, Carbon 1/aw 2.7k2 ;5;; 1 1} \ s a0 SW Lever SLRO24 11 ‘ 1 ‘
R 436 | RCEOTT5 | R, Carbon /4 3.3kE 8% (1 1 1 1y P
R 437 RCEOQ775 R, Carbon 1/4%n 3.3kQ -5% (11 1 D 401 HDS0437 Diode 188133 1 1 9 i
R 438 | RCE0789 | R, Carbon 1/aw 47kQ 5% 11 10 D 444 | HDS0437 | Diode 188133 ik \ 1!
R 439 RCEO0O789 | R, Carbon 1/4% 47kS 5% 11 1 i 1 1
R 441 | RCEO769 | R, Carbon 1/aw KR +5% 11 109 Lo
R 443 | RCE0769 | R, Carbon /4w aTKG wSE 111 L
R 444 | RCEOTTY R, Carbon 1/4W 1.5k #5% 11 1 1Tl ! Co ‘
R 445 | RCEQOTT? | R, Carbon 1/4% 4.TkE #5% 1.1 1 ‘3 ! \ ‘
R 450 | RCEO777 | R, Carbon 1/4W 4.7kE 5% 1 1 1 | 1 ‘
R 452 | RCEO785 | R, Carbon 1 /4w 22k% #5% 111 0 po
R 460 | RCEO745 | R, Carbon 1/4% 102 5% )11, | } !
R 460 | RCEO749 | R, Carbon 1/4W 228 +5% ' T -
R 470 | RCE0800 | R, Carbon 1/aw 470KR 5% |1
R 471 RCEOTT7 ’ R, Carbon 1/4W 4. 7k5 5% (1
R 472 | RCEQT7T | R, Carben 1/4W 1.5k 5% |1
R 473 | RCEOT81 | R, Carbon 1/4% 10kR 5% (1 PANEL and OTHERS
; Symbol Part Code Description N }EQ; l(;"
| T
{J 403 | JHBOOBE | CON, Coax  BNCOT! 10 |
b
c 402 | ccpoz279 | ¢, Ceramic 500V 22pF 5% |1 1 1 1 ‘ ‘ |
C 403 | CQX0068 | C, Plastic 400V 0.04TuF  +10% (1 1 1 1 1 .
C 404 | CCC1029 | C, Ceramic 50V  1000pF 90% [1 1.1 1 SR
C 405 | CQAO101 | C, Plastic S0V 47000pF +10% |1 .1 1 1} | ‘
C 407 | CCC0999 | C, Ceramic 50V SpF -0.250F1 1 1 1] C
C 408 | CES0028 | C, AL Elyc 10V 4TuF  220% (1 1 1 1 L
C 417 | CECO176 | C, AL Elyc 25V 10uF  #20% |1 1 11 P
C 418 | CCC1030 | C, Ceramic 50V 1000pF  Too% [1 111 ‘ !
C 425 | CES0028 | C, AL Elyc 10V 47F 220% (1 1 0 1 : 3
C 442 | CEX0230 | C, AL Elyc 50V 1BP :§8¢ 11 11
C 444 | CES0028 | C, AL Elye 10V 4THF #20% 01 1 101 b
C 452 | CQA0097 | C, Plastic 50V 10000pF  +10% (1 1 1 1 !
C 460 | CES0028 | C, AL Elye 10V 4THF z20% 07 1 1 1 | |
C 470 | CCC1030 | C, Ceramic 50V 10000 pF fgg% 1 ! ‘ ;
Loy
RV 418 | RDEOOO3 | VR, Carbon  EVH-YK3325B14 V1o 1 1
RV 420 | RNE0O51 | VR, Metal EVN3I9CO0YB14 (10K} |1 1 11 \ i
RV 473 | RNE004T | VR, Metal EVN3I9C00&B54 (50K) |1 I ‘ 1 :
TR 401 | HTK0099 | Transistor  2SK404E T v ‘
TR 402 HTCO0148 Transistor 28C458C : 1 ; 1
TR 431 | HTCO168 | Transistor 28C535C LRI i .
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& SWEEP GEN

Symbol Part Code Description - ”:) l: Symbol Part Code Description " ‘Boi'éy‘
I ;
R 501 | RCE0745 | R, Carbon 1/4W o2 5y |1 i‘ IC 501 | IDHOSBE Digital, IC HD74LST4AP T
R 502 RCEQ769 R, Carbon 1/4w LS ALY S AR R 1C 501 IDH0428 Digital, IC HD74574 ; ‘
R 503 RCEO777T | R, Carbon 1/4W 4.TkQ A% 1 1 1C 502 | 1IDHD469 Digital, IC HD74LS03p 101 0
R 504 | RCE0O789 | R, Carbon 1/4% 4TkQ 5% 1 1 ol
R 505 | RCEQ775 | R, Carbon 1/aw 3.3kQ #5% |1 1 1 D 501 | HDS0437 Diode 1SS133 11
R 506 RCEO789 R, Carbon 1/4W 4ATkR 5% 1o D 520 HDMO0051 Diode MA161 10 1 :
R 507 | RCEOT81 | R, Carbon 1/4W T0kG #5% 1 1 D 521 | HDMOO5} Diode MA16Y 1l i1 :
R 508 | RCE0745 | R, Carbon 1/4w 100 5% |1 N D 522 | HDMOOS? Diode MA161 1 1 !
R 509 | RCE0773 | R, Carbon 1/4W 2.2k #5% 1 w1 4 D 530 | HDS0437 Diode 155133 LRI
R 510 RCEO0753 R, Carbon 1/4% 4a7Q 5% |1 1 : D 535 HDMO0051 Diode MA161 1 :1 [ ‘
R 513 RCEQ780 R, Carbon 1/4W 8.2k2  +5% 11 1! D 536 HDS0437 Diode 188133 [T ;
R 514 RCEOTT1 R, Carbon 1/4w 1.5k% 45% (11 i1 P ‘
R 515 | RCEOT83 | R, Carbon  1/4W kD =s% |11 R 527 | RSE0434 | R, Solid 1/4w oM 5% 100!
R 519 | RCEO773 R, Carbon 1/4wW 2.2k2 #5% 3 ‘1 1 R 528 RCE0936 R, Carbon 1/2w 1.5MQ 45% 1,51 e
R 520 RCEO773 R, Carbon 1/4% 2.2k #5% 1o [
R 521 RCEQ789 | R, Carbon 1/4W 4Tk 5% 1 1 L
R 522 | RCEO762 | R, Carbon 1/4W 2702 5% |11 1 .
R 523 RCEOT77 R, Carbon 1/4W 4.7k 5% Vo1 1 i 1
R 524 RCE0793 R, Carbon 1/4W 100kR  #5% {1 1 1 | |
R 524 | RCEO789 | R, Carbon 1 /4w aTk: 5% ! ‘
R 525 | RCE0O753 | R, Carbon 1/4W 478 #5% 11
R 526 | RCEOTT9 | R, Carbon  1/4W  6.8k& +5% 1 1 1
R 529 RCEOQOT57 R, Carbon 1/4W 1008 +5% (1 1 1
R 530 RCEO765 R, Carbon 1/4W 4700 ;5’/1 11 HORIZONTAL DISPLAY CKT
R 531 RME1174 R, Metal /4% 2.00kx 1”7‘ T [ Symbol Part Codj Description Q'ty
R 532 | RCEOT75 | R, Carbon 1/aw 3.3kG 5% 111 ! ABIC
R 533 |RCEOT76 | R, Carbon 1/4% 3.9k #5% o1 R 540 | RCEOT66 | R, Carbon 1/4W 5602 -5% |1 B Ly
R 533 RCEO775S R, Carbon 14w 3.3k -5% R 541 RCE0764 R, Carbon Vaw 3902 :5% ] ‘1 ! .
R 534 | RCEOTE5 | R, Carbon aw 22k x5% 11 R 542 | RCEOT70 | R, Carbon Vaw  1.2ke +5% |10 1
R 535 | RCEOTT3 | R, Carbon 1/aW 2.2k2 #5% 1 01 1 R 543 | RCEOT69 R, Carbon /oW 2 :s% i B
R 536 RCEO774 R, Carbon 1/4W 2.7kE S% 11 R 544 RCEO0783 R, Carbon 1 /aw 15k2 :5% 1 31 i ;
R 53 | RCEOTT3 | R, Carbon /4% 2.2k6 5% R 545 | RCEOT80 | R, Carbon 1/aW  8.2kR ;5% 1 b
R 537 | RCEQTTY | R, Carbon  1/4%  2.2kk 5% ! R 546 | RCEOTT3 | R, Carbon  1/4W  2,2kR +5% |1 1.1,
R 538 | RCEOTES | R, Carbon 1/au 15k 5% ! R 547 | RCEQTT5 | R, Carbon  1/4W 3.3k 5% |1 11}
R 548 | RCEO778 R, Carbon 1/4wW 5.6k% +5% |1 011
RM 520 | 3173847 R, Block FOR TIMING T R s45 | RCEOTST R, Carbon Vaw k2 5% |1 I
+80 R 550 | RCEOTT8 R, Carbon 1/4W 5.6kQ  #5% {10110
C 501 CCC1030 C, Ceramic SOV 10000 pF '20% 11 R 551 RCEOTTT R, Carbon 1/aW 4.7k :5% 1 = 1
C 525 CCC1133 C, Ceramic 50V 1pF =0.25F|1 1 R 552 RCEOQT75 R, Carbon 1/4W 3.3k0 5% 1 11 1
C 508 | CCC1030 | C, Ceramic 50V 10000 pF :fg% 1101 R 553 | RCEQO781 | R, Carbon /4w 0k #5% 13 ‘
) *go R 554 RCEO0765 R, Carbon 1/4W 470 #5% (1 11
C 510 | CCC1030 | C, Ceramic 50V 10000 pF _ﬁo% 11 R ss5 | ReEOT6S R, Carbon aw 702 15% |1 1]
(o 511 | CES0036 | C, AL Elyc 25V 22uF £20% 1 1 1 R 556 | RCEOT6T R, Carbon 1/4W 680%  #5% |1 101 :
C 519 | CES0028 | C, AL Eiyc 10V 4TRF 420% |1 1 1 ‘
c 520 | CCC1032 | C, Ceramic 50V 82pF #5% |1 1.1 C 544 | CQAO097 C, Plastic 50V 10000pF +10% [1 |1 } 1
[} 524 ccciom C, Ceramic 50V 8pF +0.5pF|1 1 iR} Cc 545 CETO0031 C, AL Elyc 50V 1uF 1 ‘ 1 : 1
C 525 CQE0049 C, Plastic ECQ-E1105IN(JNB)Type (1 @1 .1 [ 550 | CCCt1014 C, Ceramic 50V 47pF 5% {1111,
C 526 | CCR0048 | C, Plastic ECQ-E1103JN (JNB) 1141 C 551 CCC1030 C, Ceramic 50V 10000pF :’28% 11 ; 1 ‘
o} 527 | CCC1030 | C, Ceramic 50V 10000 pF :gg% vy C 552 | CCC1030 C, Ceramic 50V 10000pF fgg% 10 1
e 528 | CES0028 | C, AL Elyc 10V 4TuF  220% 1 1 (o} 553 | CES0028 C, AL Elyc 1oV 4TuF +10% |1 }1 Ly ‘
c 530 | CCC1025 ! C, Ceramic 50V 100pF  =10% |t ;1 1 c 554 | CES0028 C, AL Elyc 10V 4TuF  +10% |1 1 Ty i
C 538 CCC1074 C, Ceramic 50V 47 pF :5‘7: 1 :
c 538 | CCC1011 | C, Ceramic 50V 33pF 5% RV 540 | 8397021 VR, Carbon  V16L5(7x6.5)20KC-B2k| ‘11 |
RV 540 | 840074 VR, Carbon  V16L420KC-B2k+B100k i
CV 520 | CVEQ04% | C, Variable ECR-HAC40EM! 11 RV 542 | RNEO0S2 VR, Metal 39C00YB23 {2K) UERIRE
RV 550 | RNEO0058 VR, Metal 39CO0YB13 (1K) LI
TR 503 | HTAG224 | Transistor  2SA1029D 1 } |
TR 514 HTCO0148 Transistor 28C458C 110 TR 544 HTCO148 Transistor 2SC458C Tt
TR 520 | HTKOO81 | Transistor 2SK304E 11 TR 545 | KTCO148 Transistor 2SC458C INRERE
TR 521 | HTCO148 | Transistor 2SC458C T b
TR 522 HTCO0148 Transistor 28C458C 1101 ic 550 1IDHO0802 Digital IC HD14053BP 119 \ 1
TR 532 HTCO148 Transistor 2SC458C 1 :1 1 D 541 HDS0437 Diode 155133 1 T,
! D 543 | HDSO407 Diode SR503D with mount(red) | | 1]
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CHOP PULSE GENERATOR

Symbol Part Code [ Description Q Ly
AlBciD
R 571 RCEO0769 R, Carbon 1/4%W TR 459 “1 1
R 572 | RCEOTT6 | R, Carbon 1/4w 3.9kQ 5% i
R 573 | RCEQ765 R, Carbon 1/4W 470Q  +5% Y i 1
R 574 | RCE0783 | R, Carbon 1/4% 15kQ +5% RERRIR
R 576 | RCEO745 R, Carbon 1/4Ww 102 +5% {1 1 1
R 578 | RCEO7T6 | R, Carbon 1/aW 3.9kQ  +5% i1
| |
. +80 1o
C 571 CCCi1030 C, Ceramic 50V 10000 pF _20% i1 : 1
C 572 CCC1014 C, Ceramic 50V 4TpF  +5% 1 1
|
C 573 CCC1027 C, Ceramic 50V 220pF  +10% T
C 575 cccio27 C, Ceramic 50V 220pF  +10% 1 ‘ i
C 576 CCC1030 C, Ceramic 50V 10000 p¥F tgg% 11 1
i
IC 571 | IDHO646 Digital, IC HD74LS02P LR P
|
L 537 | TLEO138 | Coil ELE-V 681KA
L 537 | TLEO092 | Coil ELE-V 331KA o
L 571 | TLEO128 | Coil ELE-V 330KA v
N
D 571 | HDS0437 | Diode 155133 \,1 |
D 572 | HDS0437 | Diode 155133 ‘1 1
D 573 | HDS0437 | Diode 158133 Rl ‘1
D 574 | HDS0437 | Diode 188133 1 1

44




® H AMP

Symbol Part Code Description " lBQ '(l:v ) Symbol Part Code Description . :;)'(:: J Dw
! ' i
R 801 | RCEOT79 | R, Carbon 1/8W 6.8kD 5% |1 1 7 i 1 R 871 | RCEOTS7 | R, Carbon 1/4W 1002 5% 1111 " ]
R 802 RCEO761 R, Carbon 1/4W 2200 +5% 1 }1 (1 R 872 RCEOT757 R, Carbon 1/4W 1008 +5% |1 }1 101
R 804 | RCEOT81 . R, Carbon 1/aW 10kQ  #5% |1 b 1 R 873 | RCEO761 R, Carbon 1/4W 2202 5% |1 10
R 805 RCE0765 R, Carbon 1/4W 4708 #5% 1 1 iw 1 R 874 RCEO0761 R, Carbon 1/4W 2200 #5% |1 }1 i 101
R 806 | RCEO753 | R, Carbon 1/aw 4a7R 0 +5% v vt g R 880 | RCEO761 R, Carbon 1/aw 2202 #5% 11 '3 i1 [
R 807 | RCEO767 R, Carbon 1/aw 2202 #5% 111 1 R 881 | RCEO761 | R, Carbon 1/4% 2208 #5% |1 011
R 811 | RME1076 | R, Metal /4% 2212 1% b1 |
R 812 RME1076 R, Metal 1/4wW 2,21k #11% o1 C 801 CES0028 C, AL Elyc 10V 4TuF  #10% |1 |1 |1 1
R 813 | RCEO770 | R, Carbon 1/4W 1.2kR +5% 11 i1 1 c 805 | CCCr030 C, Ceramic 50V 10000 pF jig% 1 11 T
R &4 | RCEOT70 |R, Carbon  1/4W  1.2kQ 5% |1 1 C 806 | CES0025 | C, AL Eie 10V auF 0% |1 i, ‘1 .
R 821 | RME1095 | R, Metal 14w B2.5kQ 1% |1 1 C 808 | CES0028 C, AL Elye 10V 4TuF A0% {1 1 1|1
R B21 | RCEO773 | R, Carbon 1/aw 2.2kR - #5% 1 C 811 | CCC1002 | C, Ceramic 50V 10pF +0.5pF|1 |1 1
R 821 | RCED769 | R, Carbon 1/4W 1k 5% 1 c 811 [ CCCo996 C, Ceramic 50V 2pF +:).25pF‘ P 1
R 822 | RME1095 | R, Metal 1/4W B2.5k2 1% |10 ‘ C 812 | ccciooz | €, Ceramic 50V 10pF _4-0.5p}:1 11 1‘1
R 822 | RCEO773 | R, Carbon 1/4W 2.2kQ % 1 C 812 | CCC09% | C, Ceramic 50V 2pF :B.zspr-* | \ ‘ 1
R 822 | RCEO769 | R, Carbon 1/4W TkQ  45% 1 C 832 | €CCC1007 | C, Ceramic 50V 22pF  »5% |1 1.1 1
R 823 | RCEOT45 ! R, Carbon 1/aW R #5% 1ot 1 C 840 | CCC1002 | C, Ceramic 50V 10pF +0.5pF y
R 824 | RCEOT75 | R, Carbon 1/4W 3.3k% #5% 1 1 C 845 | CCD0O273 | C, Ceramic 500V 2pF =0.25pF1 11 |1 11
R 824 | RCEQT79 | R, Carbon /4w 6.8kQ  45% 1 C 846 | CCDO273 | C, Ceramic 500V 2pF +0.25pF1 |1 1,1
R 824 | RCEQT74 |R, Carbon  1/4W 2.7kl 5% i C 847 | CCCI007 | C, Ceramic 50V 22pF 5% |1 1011
R 831 | RCE0762 | R, Carbon /4% 2702 5% T C 848 | CCC1007 | C, Ceramic 50V 22pF  #5% |1 1 |13
R 831 RCEOQ757 R, Carbon 1/4W 1008 +5% 1 c 857 CCD0287 C, Ceramic 500V 4700 pF -:1 Og% 1 H 11
R 832 | RCE0749 | R, Carbon 1/4W 222 +5% * 11 ) +80 |
R 833 RME1195 R, Metal 1/aW 110k0 :1% 11 C 861 CCC1030 C, Ceramic 50V 10000 pF _20‘}2 : 141
R 833 | RME1076 | R, Metal /4w 2.21kQ A% ‘1 C 873 | CCC1025 | C, Ceramic 50V 100pF  +10% |1 31 10
R 833 | RME1073 | R, Metal 1/4% 1.21kQ 1% : 1 C 874 | CCC1025 C, Ceramic 50V 100pF  £10% [t i1 |1 |1
R 834 RME1195 R, Metal 1/4W 110k 2 :17, 101 | C 823 CCC1004 C, Ceramic 50V 15 pF :5% 1 11 111
R 834 RME107¢ R, Metal 1/4W 2.21k2 :1% = C 880 CcCcCio30 C, Ceramic 50V 10000pF rgg% 1 ;1 i 1 | 1
R 834 | RME1073 | R, Metal 1/aW  1.21k2 1% i ;
R 840 | RCEO765 | R, Carbon  1/4W 4707 2% 11 1 RV 805 | RDE00O3 | VR, Carbon EVH-YK3325B14 1 ‘1 1
R 840 | RCEOT6! | R, Carbon 1/aW 100Q  -5% 1 RV 821 | RNEOO4T VR, Metal EVN39CO0YB54 (50K) [t i1 |
R 841 | RME1079 | R, Metal 1/4W 0 3.92kR 1% 11 RV 821 | RNE0OD52 | VR, Metal EVN39C00YB23 (2K) N
R 841 | RME1074 | R, Metal 1/4W 1.50kQ 1% i RV 821 | RNEQO50 | VR, Metal EVN39C00YB52 (500) . l 1
R 842 | RME10T9 | R, Metal /4w 3.92k@ 1% oY 1 RV 824 | RNE0052 | VR, Metal EVN3§C00YB23 (2K) |1 |1 Lo
R 842 | RME1074 | R, Metal /4w 1.50kG 1% 1 RV 824 | RNEOOS51 VR, Metal EVN39C00YB14 (10K) R
R 843 | RCEOTT5 |R, Carbon 1/4W 3.3k% #5% 1 11 RV 831 | RNEO0S0 | VR, Metal EVN39CO0YB52 (500) |1 1 |1
R 843 | RCEO773 | R, Carbon 1/4W 2.2k 5% | 1 RV 831 | RNE0048 | VR, Metal EVN39C00YB22 (200) ; T
R 844 RCEOTT5 | R, Carbon 1/4W 3.3kQ #5% 1 1 1 i w
R 844 | RCEOTT3 | R, Carbon Vaw o 2.2k@ #5% P CV 840 | CVEO0049 | C, Variable ECR-HAO40E11 10
R 845 | RMR3779 | R, Metal 1/4W 100kQ  #1% (1 1 1] \
R 845 | RMR3726 I R, Carbon 1w 22k8 1% f TR 811 | HTCO148 Transistor 25C458C 1 11
R 846 | RMR3779 | R, Metal 1/4% 100k2 1% |11 1] TR 812 | HTCO148 | Transistor  2SC458C ’ 11
R 846 | RMR3726 | R, Carbon W 22k2 1% o TR 821 | HTAO224 | Tramsistor  2SA1029D I
R 847 | RCE0O757 | R, Carbon 1/4W 1002 #5% |11 TR 822 | HTA0224 Transistor 2SA1029D 1l
R 847 | RCEOQ755 \ R, Carbon 1/4W 680 5% AN TR 831 | HTA0224 Transistor 2SA1029D 1 11 IRE
R 81 | RCEO721 |R, Carbon  1/2W 22k@ #5% 111 TR 832 | HTA0224 | Transistor  2SA1029D RN
R 851 |RCEO714 |R, Carbon  1/2w  5.6kQ 5% A TR 843 | HTA0224 | Transistor  2SA1029D LEERE
R 852 | RCEOT21 ]R, Carbon /2w 22k 3% 11 TR 844 | HTAO224 | Transistor  2SA1029D 1
R 852 | RCEOT14 | R, Carbon 12w 5.6k@ 5% 1 TR 851 | HTC0649 | Transistor  2SC2610 BRI
R 853 | RCEOT21 | R, Carbon 1/2% 22k3 #5%F P10 TR 851 | HTCO722 | Tranmsistor  2SC2909S 1
R 853 | RCEO714 | R, Carbon /2w 5.6kQ  ¥5% 1 TR 852 | HTC0649 | Transistor 2SC2610 1o ‘
R 854 | RCE072' [R, Carbon 1/2% 2kQ #5% 11N TR 852 | HTCO722 | Transistor  25C2909S i ‘ 1
R 854 [ RCEO714 |R, Carbon 1/2w 5.6kQ  45% P TR 853 | HTC0649 | Tranmsistor  2SC2610 1
R 855 | RCEO721 |R, Carbon 1/2w 2260 5% 11 0 TR 853 | HTCO722 | Transistor  25C2909S : 1 g
R 855 | RCEOT14 | R, Carbon 1/2W 5.6k2  +5% ; | 1 TR 854 | HTCO0649% Transistor 25C2610 1 !
R 856 | RCEOT21 | R, Carbon 1/2w 22kQ #5% 1o TR 854 | HTCO722 | Transistor 25C2909S b
R 856 | RCEOT14 | R, Carbon 1/2W 5.6kG  +5% b 1 ; \
R 857 | RCEOT63 | R, Carbon 1/4W 3302 4% 111y | L 852 | TLEO138 Coil ELE-V 681KA | Hq
R 858 | RCED763 | R, Carbon 1/4W 3302 5% 10 L 852 | TLEO148 | Coil FL-TH 682J 11 i
R 859 | RZZ0032 | R, Fusing PF-25S 4702 11 oo
R 859 | RZZ0031 | R, Fusing PF-25S 2200 | {7 S 501 | 8394003 SW, Rotary IR i1
R 867 | RCEO779 | R, Carbon 1/4W 10kR  +5% |1 1 ‘ ‘ S
R 868 | RCEO77& | R, Carbon 1/4W 8.2k  +5% |1 1. i Vs s02 | 8376780 Sw PB SPJ222N ;11 1
1
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Symbol Part Code Description
ABIC D
D 851 | HDS0437 | Diode 155133 1 l 1
D 852 | HDS0437 | Diode 155133 1 1 101
D 853 | HDS0437 | Diode 155133 LRI Y
D 854 | HDS0437 | Diode 1885133 1
Lo
P
Lo
| |
|
| i
ALT MAG SWITCHING
Symbol Part Code Description Q "z_v
A'B|C D
R 860 | RCE0770 | R, Carbon 1/4W 1.2kQ +5% i
R 860 [ RME1192 | R, Metal 1/4w 24.3kR 1% ‘1 3
R 861 RCEO777 | R, Carbon 1/4w 4.TkQ +5% 1 ! 1
R 862 | RCEOT77 | R, Carbon 1/4W 4.7kQ 5% 1
R 863 | RCEOTTT | R, Carbon  1/4W  4.7kR  +5% | | 111
R 864 | RCE0765 | R, Carbon 1/4W 4702 +5% g
R 865 | RCEOT65 | R, Carbon 1/4W 4709 5% T
R 866 | RME1085 | R, Metal 1/4W 12.1k6% % . 1
R 861 | RME1090 | R, Metal 1/4W  33.2kQ 1% 1
R 869 | RCE0O745 | R, Carbon 1/4w 100 +5% [
TR 860 HTAQ224 Transistor 25A1029D 101
TR 861 HTAQ0224 Transistor 25A1029D (AR
%
IC 801 | IDHO586 Digital IC HD74LST4AP ‘ 1
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HV

HIGH

Z AMP
VOLTAGE CKT

; Q'ty QMy
Symbol Part Code [ Descripti . 2 v
R | plion A B C Symbol Part Code Description NNRE)
R 1001 | RMS0023 | R, Metal 1/4W 1.43MR +0.5%|1 f1 T 1001 | 3180008 XFMR FOR V-211,212,222,
R 1001 | RMS0018 | R, Metal 1/aw MR 1% i i 422 LR
z I 3
R 1002 | RCEQTBY | R, Carbon  1/4W aTkR 5% |10 Foooo Fuse TSCRUL 125V 0.254 11 1 1
. ~ ! T Q 4 i (VX
R 1002 | RCEO797 | R, Carbon /4% 220kR .54 |1 01 MUTI001 3180008 ultiplier 10KV X5 1
- NL 102 3 ¥ NE- :
R 1004 | RCEO769 | R, Carbon 1/aw w2 .59 10 NL 1024 | ELLOOYS | Lamps E-2 v
2 Lo NE- ;
R 1005 | ReEorr7 | R, Carvon L aw a7k0 5% |1 NL 1025 | ELLOO19 Lamps NE-2 1t
, - 1001 2 7 . |
R 1005 | RCEGTTS | R, Carbon ) faw 33k2 5% F 00 EFLO14T Fuse TSCR UL 125V 0.5A i1
R 1006 RCEO757 R, Carbon 1/4W 1008 +5% (1 1 |
R 1012 RCEOQ789 R, Carbon 1/4W 4TkE  +5% i
- |
R 1014 RCEOQ715 R, Carbon 1/2w 6.8k0 5% |1 1
R 1017 RMV 0004 R, Metal 1/2wW 22.1MQ -1% |1 ot |
R 1016 RCEDBOG | R, Carbon 1/4W 470kl 5% 1 0 | ‘
R 1016 | RCEOQ745 | R, Carbon 1/awW 106 -5% ! .
R 1020 | RCED798 | R, Carbon 1/4W 330kR 5% 10
R 1021 | RCEO0785 | R, Carbon 1/4% 22k2 5% 1V
R 1021 RCEO773 R, Carbon 1/4wW 2.2kw +5% PANEL
: = and OTHE
R 1023 RCEO777 R, Carbon 1/4W 4.TkQ 5% 1 1 O RS
R 1024 | RSE0434 | R, Solud ERC14G  10MQ 1 Symbol Part Code Description s ‘BQ éy, 5
R 1033 | RCEOT8) | R, Carbon 1/aW 10kQ 5% : : :
R 1034 | RCE0785 | R, Carbon 1/4W 22kR  +5% i V1001 | DPX0076 CRT 150BTB31 (IG) IR
R 1038 | RCE0O793 | R, Carbon 1/4W 100kG  -5% V1001 | DPX0077 CRT 2577B31 1
R 1038 | RCE0798 | R, Carbon 1/aW 330kR -5% |1 1 8338351 Terminal Z-048 T 1
R 1350 | RCEO745 | R, Carbon 1/4W 220 5% P11 J 9 | JHBOO&S CON. Coax BNCOT1 IR RN
i L 1350 Coil Trace Rotation 1 : 1 ; 11
C 1001 | CQA0099 | C, Plastic 50V 0.022uF  =10% 11 1 |
C 1002 |[CESO0035 |C, AL Elye 50V 4TuF -10% o I
|
C 1005 | CQAO0101 | C, Plastic 50V 0.047TRF  +10% (1 1 [
pe [
C 1012 | CCDO231 | C, Ceramic 2000V 4700 pF _28% 1 ‘
- i
C 1013 | CCDO231 | C, Ceramic 2000V 4700 pF _gg% 1 !
C 1014 | CCD0231 |C, Ceramic 2000V  4700pF [90% |1 11 | |
C 1016 | CCD0245 | C, Ceramic 2000V 100pF  -10% |1 1
C 1020 | CCDO286 | C, Ceramic 500V 1000pF 1% 1y
C 1021 | CEC0213 | C, AL Elyc 160V 1=F 1 11 Z AXIS AMP
C 1023 | CCDO246 | C, Ceramic 2kV 1000pF  #10% (1 1 5
C 1025 | CCDO231 | C, Ceramic 2000V 4700 pF :gg% 1 Symbol | Part Code Description + B xcy )
C 1034 | CCDO287 | C, Ceramic 500V 4700 pF *108% |
o0 R 901 | RCEO789 R, Carbon 1/4W 47kQ  #5% |1 |11
- . , - + ! i
C 1035 CCD0287 C, Ceramic 500V 4700pF _0%1 1 R 901 RCEQ787 R, Carbon 1/4W 33kR #5% 1
C 1038 | CCD0287 |C, Ceramic 500V 4700 pF ‘”_)8‘7: 1 R 902 | RCEOTT6 | R, Carbon  1/4W  3.9kR  +5% {1 1111
R 903 | RCEO0784 R, Carbon 1/4w 18kQ +5% 1
R 0 RCEOT R, Carb 1/4W 6,8kQ  +5% |1 |11
RV 1021 | RNE0O54 | VR, Metal EVN39CO0YB15 (160K) |1 1 903 779 » Larbon =
R 904 | RCEO0725 R, Carbon 1/2w 47kQ  #5% (111
RV 1033 | RNE0O54 | VR, Metal EVN39C00YB15 (100K)
R 904 | RCEO0723 R, Carbon 1/2W 33kQ  +5% 1
RV 1035 | RNEOQ55 | VR, Metal EVN39CO0YB25 (200K) {1 1
; R 906 | RCEO0793 R, Carbon 1/4W  100kQ 5% 1
RV 1035 | RNEOO54 | VR, Metal EVN39C00YB15 (100K) .
: R 906 | RCE0793 R, Carbon 1/4W 100kQ  #5% [1 11 |1
RV 1348 | 8348450 VR, Metal CR29R 22k2 1 . h i
I R 907 | RCEO757 R, Carbon 1/4W 100Q  #5% |1 01|11
‘ R 908 | RCEOTTY | R, Carbon  1/4aW  1.5kQ 5% | ° 3
TR 100% HTKO0081 Transistor 2SK304E 1o :
: i R 908 | RCEOT773 R, Carbon 1/4W 2.2kQ 5% (11 1
TR 1002 HTAQ224 Transistor 2SA1029D 11 K |
. R 909 | RCE0798 R, Carbon 1/4W 330kQ 5% |1 1101
TR 1006 HTDO155 Transistor 2SD313E 1 . ‘
R 909 | RCEOQ797 R, Carbon 1/4W 220kQ 5% 1
HYX0010 30F-T0O-220 1
R 910 | RCEO783 R, Carbon 1/4W 15kQ 5% 1 1
TR 1348 | HTCO148 | Transistor 25Ca58C 1 - |
- R 910 | RCEO793 R, Carbon 1/4W 100kR  #5% |1 1101
TR 1349 HTAO0224 Transistor 2SA1029D 11 o
? R 911 | RCEO781 | R, Carbon 1/aw 10k2 +5% |1 | 11
: R 911 | RCEO0769 R, Carbon 1/4W 1kQ  +5% | [
D 1012 | HDY0031 | Diode Y10GA 1 o ‘
; R 912 RCEO0T745 R, Carbon 1/4W 10Q  #5% (11l
D 1013 | HDY0031 | Diode Y10GA i ) - | :
- . R 912 | RCEOQ745 R, Carbon 1/aW 0@ +5% ! 1
D 1020 HDHO0T2 Diode HZ22 ) P |
R 915 | RCEQT61 R, Carbon 1/4W 2200 25% |1 i1 10
D 1021 | HDS0250 | Diode 15583 1 i
; | R 930 | RCEOQT76 R, Carbon 1/4W  3,9kQ  +5% | 1
D 1022 | HDS0250 | Diode 15583 1 |
; R 930 | RCEOTTT R, Carbon T/aW 4.TKQ #5% 11|10
D 1023 | HDS0250 | Diode 15583 10 , -
: P R 931 RCEOQT787 R, Carbon 1/4W 33kQ +5% i LRAR|
D 1024 HDS0250 Diode 15583 101 X L
i R 905 | RCEOT795 R, Carbon 1/AW 150kQ 5% ‘ 1
D 1038 | HDHOO72 | Diode Hz22 1
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Symbol Part Code Description
AlB (C!D
P
(OB -To} | CES0028 | C, AL Elyc 10v 47uF  410%|1 ‘1 1
- |
C 904 CCDO272 | €, Ceramic 500V 1PF20.25pF]1 1 1111
C 908 | CCDO287 | C, Ceramic 500V 4700 pF *1(_)2%1 1
c 912 CET0033 | TC 04aSM 160V T 1| ‘1 '
b
TR 901 HTCO0192 Transistor 28C641K-C 1 }1 ; 1
TR 906 | HTCO148 | Transistor 28C458C IR R
TR 910 HTAO277 | Transistor 2SA1207S 11 T
S
TR 912 HTCO0722 | Transistor 25C2909S 1o
TR 931 HTAQD104 Transistor 2SATTBAK 1119
D 9o HDS0437 | Diode 1885133 1011
D 902 HDS0437 Diode 185133 EI B R |
D 910 HDS0437 | Diode 188133 IR
i
|
|
b
' P
Symbol Part Code Descriptio. Q'L
Y phion ABC D
T
R 1018 | RCE0738 | R, Carbon 1/2W 2.2M2 +5% |1 A a1
R 1030 | RCEO781 | R, Carbon 1/4W 10kQ  +5% |1 |1 1%
R 1031 | RCEO793 | R, Carbon 1/4W 100kR 5% |1 1 1‘
‘ [
J 1001 | 8390152 | Socket 1339 (CRT) INENER
b
PEF-626 PCB PB-14 R R Ri
|
|
|
i i
Vo
P
.
o Q'ty |
Symbol Part Code Description N {C D]
]
R 1018 | RCEO738 | R, Carbon 1/2W 2.2MQ 5% } Pl
R 1030 | RCEO777 | R, Carbon 1/4W 4.7kQ +5% Pl
T "
R 1031 | RCEO793 | R, Carbon 1/4W 100k +5% T
R 1032 | RCEO757 | R, Carbon 1/4W 100Q  45% : 1
P
J 1007 | 8390152 | Socket 1339 (CRT) ! ‘ i1
i ! "
PEF-627 PCB PE-14 . IR
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<& POWER SUPPLY SCALE, ILLUM LAMP

Symbol Part Code Description - Q~I l‘«—} Symbol Part Code Description Q'
A B C.D A B C.D
R 10 RCEO0793 R, Carbon 1/4% TOOkS 457 j1 1 ) PL 1401 8400068 Lamp 8V ‘ 1 ‘ 1
kR 102 RCI0769 | R, Carbon 1w L T L LA A I L 1402 £400068 Lamp 8V 1
R 1103 RCEOT7T5 ; R, Carbon 174w 3.3kt 4R LI B | PL 1403 8400068 Lamp &V 19
R 1103 | RCEOTT4 | R, Carhon FRERY 2Tk an 1 i
R 1104 | KMET096 | R, Metal 1/4n 0ok 1% 1 1 0 PHEF-023 PCB PB-15 R| R
K 1104 | BMET091 |k, Metal T/aw 39.2kx 45% 1 ‘
K 1105 ' K, Carbon 1/4% 4Tk: 5% 11 1 :
R 1105 | RCEOTTS | R, Carbon 1 /4% 3.3kl 45% 1
R 1106 | RME1086 | R, Metal 1/4% 15,0k 1% 11 0 ! |
R 1106 RME 1084 R, Metal 1/4% 10,0k +1% 1 !
kR 1107 RCEOTHS R, Carbon 1/4% I2KNARE 11 , ;
R 1109 | RCEOT6Y | R, Carbon 1AW TR 5% 1 110 : .
R 1110 RCEQ761 R, Carbon 1/4w 220L #nd \1 T 1
R 1110 RCEQ767 R, Carbon 1/4w 2205 8% :1 111 .
R 112 RCEQ761 R, Carbon 1./4% 2200 59 ‘1 11
R 1124 | RCE0OT83 | R, Carbon /4w 15k ;rr B 1 g PANEL and OTHERS
R t12% RCEOQ753 R, Carbon 1/4w 4T 28% N v 1 Q iy
R 1131 | RCEO685 | R, Carbon  1/2% 2 5% o1 Symbol | Par Code Desemption AB C D
R 1131 RCE0689 R, Carbon 1/2% 475% +5% 1 o
R 1132 | RCE0689 | R, Carbon 12w s :m P J 1102 | JJC0026 Connector CM3 (C-170) o ‘ 1
R 1141 | RCEOBOO | R, Carbon 14w 470K ;% T J 1103 | 3142147 Unit PWP S-17221 (12408<’1)20/220/ L ‘1 | 1
R 1142 | RCEO787 | R, Carbon 1/4% 33kG 5% 01 1 s 1101 8400067 sw, PB spDV  3p 1 ﬁ 1
' T 1101 | 3173880 XFMR For V-211,212, 222, ‘ !
C 101 | CES0201 | C, AL Elye 160V a7uF 11 22 T
C 1102 | CES0203 | C, AL Elve 250V 47uF 111 D 1110 | HDS0408 Diode SR503D with mount(red)(1 1 g 1 1
C 1109 CESO0201 C, AL Elvc 160V 4TuF T 1 TR 1310 HTDO155 Transistor 2SD313E ‘ 1 } 1
C 1110 | CQA0092 | C, Plastic 50V 0.0015RF 111 ‘ i
C 1111 | CES0204 | C, AL Elyc 23V 22001 F T 1 | I
C 1112 | CESO0028 | C, AL Elyc 10V 4T=F/LB 111 !
C 1121 | CES0204 | C, AL Elve 25V 2200&F 111
C 1121 | CES0028 | C, AL Elvc 10V 47uF LB A R | : 1
C 1124 | CQADI01T | C, Plastic 50V 0.047xF  +10% 1 1 1 1 i
C 1131 { CES0036 | C, AL Elve 25V /LB 11 I ‘
C 1138 | CES0028 | C, AL Elyc 10V ‘LB 11 i
\
TR 1102 HTCO671 Transistor 28C1305L 111
TR 1101 HTAQ0104 Transistor 2SATT8AK 11 1
TR 1103 HTAO0224 Transistor 28 A1029D LI B
TR 1104 HTCO148 Transistor 25C458C T 1 :
IC 1111 | ILHO109 Digital IC HA17808P 11 ‘
IC 1121 | 1LMO342 Digital IC M PC7808 111 |
IC 1131 | ILHO108 Digital IC HA17805P I I :
D 1101 | HDS0476 | Diode S5566J o1 ‘
D 1102 | HDS0476 | Diode S5566J 11
D 1103 HDS0476 Diode SR566J L R B
D 1104 | HDS0476 | Diode S5566J 11
D 1105 | HDSO0476 | Diode S5566J 1o ‘
D 1106 | HDS0476 | Diode £5566J 111
D 1111 | HDS0475 | Diode S5566B [T :
D 1112 | HDS0475 | Diode S5566B AR
D 1113 | HDS0475 1 Diode S5566B 11
D 1114 | HDS0475 | Dicde S5566B LI B
P 1o JBX0T03 Connector 1-171825-0 11 1 ‘ 1
PEF-621 PCB PB-15 R R R R
G
|
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RV/LAMP

Symbol Part Code I Description Ly
. ABIC D
i
!
R 532 | RCEOT3T ! R, Carbon /2% 1.EMQ 455 1
R 932 RCEOT38 R, Carbon 1/0w 2.2M2 454 1
R 933 RMWO0008 R, Mectal VR3T7-15M2 AN R B
R 1019 | RCEOTY3 R, Carbon 1/4W 100k2 5% 1
R 1019 | RCEOT98 | K, Carbon 1/aw 330kE -5 ‘ 1
R 130 KCEOTT3 | R, Carbon 1/aWm 2.2k2 15% 1
R 130 RCEQT75 R, Carbon 1/4w 3.3k% #5% 1 i1
R 1310 | RCEO777 R, Carbon 1/4w 4. 7k2 157 1
k1301 RCEOT775 R, Carbon 1/4W 3.3ke 5% 1
R 932 | RCEO715 | R, Carbon 1,2 6.8k 5% |1 1
R 1019 | RCEO800 R, Carbon 1/4% 4TOkQ 5% (1
R 1312 | RCEOT73Y | R, Carbon 1,/4W 2.2k +8% L |
RV 1301 | 8348452 VR, Carbon  EVH-CCAKI20B14 LI T B
RV 1311 | 8348452 | VR, Carbon  EVH-CCAK20B14 10
RV 1401 | RNEO05Y | VR, Metal EVHNDGK20B26 LI T
TR 1311 HTAO0224 Transistor 25A1029D 11
D 1310 | HDS0437 | Diode 158133 o1
PEF-625 PCB PB-15 R R
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8. BLOCK DIAGRAM [ PEF— 627" | r‘m@

W ocace reom , SCALE J1LUM
BLOCK DIAGRAM FOR V- 211/v- 212 [v-222/V - 4922 OSCILLOSCOPE LAMP conteor 3 |
Y:V-2/1 ONLY B . — | FOR V- 41 ]
- - - - T
CH1 PEF - 620 ] -
R [CHI INPUT CHI cRT & '
|00 CHI tst AHPR 2nd l N
E ,.[;0 urensare D) MTENUATRE ) PREAMP(D *—1 /‘ Al
1 D {"7-4—22367' { }‘j !
4 | I
' et s ' ) VERTICAL |
T PIoDE > verTicaL 7.
0 | r0ff$£7® — OFFSET | —- K oUTPUT 1 j
NETWORKD | S| GATE | AMP & AP G
Uoc orrser i Ak | PEE- 626
yYa vour our , | | v ! 1 fo&;v‘;f/z/ézv—m !
CH? b L ! fOR Vo922 & |V-222 | : AT e P J
orY I h N S _
© bV Tenz rse CH2 INPUT CH? IvverT | | Sep - FOR_ - 422
oo AMPE 2nd | | PULSE E—— e -
WTENVUATRDY arewuATR) PREAMPG | SW KT | ]r )
| I
O VERTICAL | |#16H vorTa Ge]
R I 12 SWITCHING [t | |
on l an [vgm HODE MULTI | | HULTIPLIERD ! A
ou, ] X
s L ] CHI, CH2 ALT CHOP ADD S U v ac, |
RIG PIck 0er<D TRIG MODE [ |
L PREAMP DI CHI, CH2 VERTMODE | fOF- vazz & v-222 ]
CH? . I HIGH VOUTAGE
TRIG ' ALT MAG || kT &>
PICK OFF<2 ' SWITCHIM
| S !
By e
Fe- === -~ i )
| X Sierval ||
| O preamp . H .
\ o Dl 1{4v UNREG
lo | X SIGNAL
) _V-200 oMLY c220v(4125v) UNREG
% ORIZONTAL ]
EXT TRIG Drcaay HORIZNTAL 12ov [+ 15V)
or X ) e cinéraro x7 B AP & ‘av roweR ==
or X IN 2av |
. (GEVERATOR & 45V SUPPLY )
% 0 - §v
—_— 1
< LINE TRIG AUIO FOCUS CONTROLL (FOR V-422 & v-222) B
) - i [ ):ror v-422
X IN:V- 2/1 ONLY X | [ 7 axis ]
BLANKING ? > Ame L REE—
l PEF - 821
0.5v [ ﬁu\fgk £ Foaus ontal] ‘
CAL . INTEN
our l Loz | |onmac®| ' BLOCK DIAGRAM
l PEF - 620 PEF- 625 l

31



10. SCHEMATIC DIAGRAMS

|
I
Il

Note -
e

1. This basic circuit diagram is sub- B
- ov
ov

ject to change without notice.

2. All resistor values in ohm: 1/4W ! /
a1

and all capacitor values in micro- onr | ‘5_/ ov
ald ‘x e v P Rao ’
farad unless indicated. (D00 1000P/ s00v evia) AN TR % ’
Jr —— o ) 2swame e -
3. ¥ Factory selected values. st ‘ 18 \1
[ 1o Dzt %
T : ! Rr /83010 25’5;,»/1 3 1 czs
I | 3soxp 25 7P
DC VOLTAGE MEASUREMENT FEF-§22 Y] f o0 ,,,Ti
g ¢ CHI VERT
CONDITIONS a5 ol Tt | siowaL
£ ﬂ [43 1 : 70 1R61 B)
TRIG LEVEI, : CENTER . o | . | &
R __J
AC-GND-DC : DC 1851335 #az |
VOLTS/DIV  : 10mV j, : [
; Res €32 |
- i Rir b e 5.626F
INPUT : CH1 ygq] J&
TRIG MODE  : AUTO . %%‘,
S B AR
TRIG SOURCE : INT (R;” -
I
INT TRIG : CHI1 @ 18Y
SWEEP TIME : 0.5 ms ros_joust [} wér g
PROBE © 101 k52 Chi oo 10 K7 O
i v -8v
~7 PF -8y
S0 O—ge - :H\?D 70 s & /535
v 2 cs
~ P
ot L i
o
cvr
! e /ﬁlua(rmp )
10 Oé) —VW—0O
cvs w
~{0PF 827
{chip}
—-0
43
220PF
{chip)
PEF- 620 //371
V-211

INPUT AMP &
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-+ t+1¥- ov
0.5 Vgl 0.5mS4,

t18div

[/ Y& 05, 34,

ov

3V

70 PO/l

[434 76 m Vi
I?-l/d,-v Rs3 QnmAldiv v
ez 25410290 (D203) 2 / oy ——
2.23, 20
Cort veRT sirear FroM ATT18 »WVT R Toaana e o JE Keog
[T Keoz
18V Rus | 232F
i 2206 22K i _—
From wer &) e L 22K sy
—— l_—-—<
10K
(81 L 100 T R R208 (07 [
tev e av gy 1K 77 s8K
N _ Rus ¢
130 2 Rt 2.2 F— —
@ 261‘)( R4 é80P 22 R0
POS (BNT I S— - 33 Fan 332F R209
RVé3 2 1 P TR202 JP2F
S0k 47 A 25¢1904
TRs2 R70
“av 20T Tepr 2esise iz TRst b3}
ooz 28410290
10 R399
o i
CHIGND FRaw Caa ) RES k90 330
25C835¢C
x fkHE CAL SQUAR WAVE (p2a3)
OSCLLATOR 75V - B - JP
—_ Xizi0 18v /??i il
o .
TRrzp! —reszo $RI03
25410290 & oy T 15
1C226

Rizot

Piode : 155133 unless otherwise noticed.

Jizot « *c 84
© (e
3
o.5v ‘F;
cAL | T
<4
L« TR1209
=-{<4 250458C
Pr2o6 _J,
PEF-620%)

ov

V-211

VERT PREAMP TRIG PICKOFF CAL &



! Y* 10 crRT
+120v : g2 == =
— PEF-

R342 6V div =
220K g
R38S
7 ov
ov ov 0.337mA 20

R3S
SAmA e OIS~ RI7 82.9V ( 16V~ (14V)
- ) 1 5.37mA
€365 oK W sz -/747 - "J; l 385
8P Soov -
4 f R38/  RIG7 Gsoov iy
b -l 4.09nA  bEK W 6.8k Hw 16,1 .
TR371 v W
ar R67 25C29125 feema . k3es |
PI0I 27 120
T sSYgy TR331 24 z 0
— loj— 285C4d1k (X127 V7 |
e
2??26:0/ ¥ . < TR3TI
R 1t 25A781K | K R397
FROM 150F Cas3 [ RI 770 >
P20t 3 o0/ DI 33 R375  10008fsppn R277
sy ;I; MH2SB 2.6 R389 33 > K D277
& B OV 13k 4w 0375 HZSE
JU— JaN i
e a7 ——vw nese IS
<2 389
900 o0 110.4v
+8v I
rRIIZ {}
s RI18 L % (397
ror Ci¢ 41} R372 ¢ K376  (Ci80 > kT
Yov 37 33 100Dk pou
{} TR378
ir
" TR322 Rree 27;3[32“:0/ TRI72 TR375 25A781K
o fiyssd 25C2912S  25AI2108 R384
L] 5. 7mA 2SC6491K 3 RJ?,,,Z, 39
H—J— C ’
V266~ 40P
R399
* /”/ (368 * (384 120
(366 41P XC3¢ 28500y w W
I N— 11 R382 RIS
R366 68k hw b8Kk%w | (386
470 RI68 l 2045001
10K (W
- Wi YW
0237mA
R243
,
220K Rz 1;;‘ | 1386
2.2uM
P02
12 - RS
20y XUy 4120V o ~ v 70 CRT PEF 625 |
gv D VLR, 317*(30/
FROM  —2 T e X s
P110S “av ~<

_(

C302
X .oy ﬁ}u iov

s R
2

Cz1t 4%y
gy

V-211
V OUT®
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+Sv

INT TRIG t

SIGNAL
FROM P3%
&

J1403

BNC

S901-¢

wony, AL
Ry 5406 100K

R0 | Ravr
470k $ 220

Yos

(07 3 —+ ar 10K 10K
5P J;
peed Re/7
g K
8V nr

RV418 Clg;zfl

_A’G LEVI 4
10K I L EL # ;[; o.0/

TRG LEVEL
CENTER

-§v +8v
RV420 | pyq2o

Re18
68K

1 Cars

TRIG SIGNAL
T0 ICS0/

1
|
|
I
sy !
/ , cq0/ h 460
/ LS00 ‘}
/ +5V D444 ! “
7
/ issinas B ‘ prod J’—
{ - + 8V I
\\ | +35v
. 1 R439 1
vav N TR I “ fionded
\ ! -
‘ R450 1
ok daoms 2550 g e e
0| TR470 [cosz ! NENEEE N
6 /N 2SKk404€ aof !
_ v t [ 2 %, 05m 4,
5 !
I
]
70 X501
Ra12 l Y
0472 , | AUTO
I
708 C550 S5903-¢
& AUTO &—_6717
NORM
vl o
R473
-8v 10K
-8v
V-211
TRIG GEN &
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ov

/

8V +8v
SWEEP Rs3s
VAR 15K R345
Rso7 TRS545 8.2k
fox TRs%4 2504
Tesa 250458C -1 . .
24410200
Cse¢ Rsa1
201 K B
A (545 :
S / 18Psv
Jren ians ) Z‘;o';l, UNBLANK
dav~0o 155133 & HAK! TR90!
o0 557 2 K in Kok kszo 03304 R4 RS, a
740879 MALE! 1c574 oy 97 18513, 22r 29k — Rﬁ@j @
FROM b ey M L M| SR gy @
1cq0! Cs20 0P 531 T Rsso | Rsq2
520 LI il . -8y sex 3 2K (a5 LRSS
® 29x sy TRS32 dor $%% Jcsso
A ] 25ces8C | 405 38
& R psz ,J,._—I
gsos  §22F #aris Tpgtoer . 4% 3¢ max st 1
I g /(/l.adxv) e a9y arr s« Voo x 1y 0 7“
sz " . P -
Rs21 { ) Tsv | oXo|z
Rzl st Ps26 08204V R529 10K L L &
RsVE 1P D51 rYs o0 Css3
qawx 7 _
Tov 540
-8v 3] aly o Tf?
a2s lovacc
————— S50t C—{}L .28 5 g Crote|? j
i r43m L RS20 #-8 5] | s ww e Fusai
7. K
Auro ya 451_;’;? <] Soms 8y
FrOM | L3 9 | o o4 208 -av
5403 £ l ~ o 0o 10mS Rss2 10mSldv
@ ! . o SmS ok |4lr
_39 o o ZmS ®-12 e
i Lo FHAH ms sz £
v oo ol sz sms ool o Vee I Vs
a0/ > Russ0 ST 2T &
»#_o o s x P
P (] by
o AmS ‘}/ RS54
cos SRE ol 5048 x GAIN)| Yoy 70
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vy = R RJ7 Wl B A=
Part Code Symbol L Description L _
Vo211 Vo212
8403435A | G 1 | COVER ASSY : 1 1
31779554 1 ‘ COVER | 3
3177957 A 2 | COVER BOTTOM oy 1
2105416A 3 r CHASSIS FRONT C i
2105417 AA 4 | CHASSIS REAR 1 1
2105418AA] 5 | CHASSIS C i 1 '
2105419A A 6 | CHASSIS P ‘ 1 1
3177958 AA| 7 | CHASSIS L 1 '
3177959A 8 | BRACKET 1 '
3177960A 5 | BRACKET 1 1
8398471 A 10 | BRACKET | 1 1
83984724 11 BRACKET CRT 1 1
8398473 A 12 | BRACKET CRT 1 '
8398474 A 13 | CRT BAND 1 1
8398475 A 14 | CRT BAND 1 1
8398476 A 15 | NUT PLATE 2 2
8398477 A 16 SPACER BNC | 2 2
8399593A 18 | PLATE 1 ' 1
3180079A 19 | SHIELD CASE HV ‘ 1 1
8400305 A 20 | SHIELD COVER HV 1 1
8405457594 22 | HEAT SINK 2 2
8405460A 23 HEAT SINK 1 1
3179394A 51 PANEL FRONT ; 1 -
31793924 51 PANEL FRONT - 1
3179396 A 52 | PANEL REAR ; 1 1
8399592A 53 | NAME PLATE ‘ 1 -
83995928 53 | NAME PLATE - '
1213814 54 | FRONT MASK ‘ 1 1
21054234 55 | BEZEL 1 1
8395445 A 56 | FILTER ‘ ' 1
4053616A 57 | HANDLE 1 1
8398478 A 58 | STAND 1 1
31751294 59 | STAND STOPPER 1 1
1 1
3149317A 63 | FOOT 4 4
3140755A 64 | FOOT 4 4
8396865A 65 FOOT 4 4
83954324 66 | SHIELD BAND ' 1
8396867 A 67 | RUBBER PLATE } 1 1
3144055A 68 | RUBBER 2 2
8395443 A 69 | RUBBER 1 1
8395444 A 70 | RUBBER 1 1
83954448 7 RUBBER 1 1 1
8396868 A 72 | SPACER i 1 3
83968688 73 SPACER ‘ 2 2
3180083 A4 75 | KNOB-PW ‘ 1 1
3180084 AA 76 KNOB-L ‘ 2 2
3140804B 77 | KNOB-$22 } 1 1
31493218 78 | KNOB-S18 i - 1
3149324C 79 | KNOB-S18B ‘ 2 3
3149324D 80 | KNOB-S18B 3 4
3122681C 81 KNOB-0016 j 1 2
8393786 A 83 | LABEL 1 1
8401613 A 84 | INSULATOR i 1 1
8401614 A 85 INSULATOR ‘ i 1
8401625 A 8 | PLATE INSULATOR 1 1
83834558 87 | SADDLE 6
XCAG61 301 SCREW SEMS 3 x 8 10 10
8340167C 302 | SCREW SEMS 1 x 20 4
XCA6005 304 SCREW 2.6 x5 2 1
XCA6306 305 SCREW Ix6 2 6
XCA6308 306 | SCREW x8 ! 32 32
XCA6316 307 SCREW 3x16 2 2

Part Code | Symbol Description Lo Q.
= V-2
XCA6412 | G 308 | SCREW 4x12 | 4 4
XCA1820 310 | SCREW 3x10 2 2
XCAT306 312 | SCREW FLAT 3x6 19 19
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V-222/V-422

Part Code Symbol Description 1— Qty I Qty
! V-422 F’W Part Code Symbol Description TTvoaz2 V222
1 =

3177956 A 1 | cCVER \ 1 1 XCA6316 307 | SCREW 31x16 6 6
TTISTA 2 | COVER BOTTOM ‘ 1 1 XCA6412 308 | SCREW 4x12 2 2
2105416 A 3 | CHASSIS FRONT 1 1 XCA1820 310 | SCREW 3x10 2 2
2105417 AA 4 | CHASSIS REAR ‘ 1 1 XCAT306 312 | SCREW FLAT 3x6 19 19
2105418AA 5 | CHASSIS C ‘ 1 1 XCAT410 313 SCREW FLAT 4 x10 4 4
2105419AA 6 | CHASSIS P 1 1 XCA0251 314 | SCREW PAN 1x8

3177958A A 7 | CHASSIS L ‘ 1 1 FLASTIC 2 2
3177959A 8 | BRACKET 1 1

3177960A 9 | BRACKET 1 1

8398471 A 10 | BRACKET 1 1

8398472A 11 | BRACKET CRT 1 1

8398473 A 12 | BRACKET CRT ‘ 1 1

8398474 A 13 | CRT BAND 1 1

8398475A 14 | CRT BAND 1 1

8398476 A 15 | NUT PLATE 2 2 L

8398477A 16 | SPACER BNC 3 3

8398479A 17 | EARTH SPRING | 1 -

3180079A 19 | SHIELD CASE HV 1 1

8400305 A 20 | SHIELD COVER HY 1 1
B405457-594 22 | HEAT SINK 2 2

84054604 23 | HEAT SINK 1 1

3179392C 51 | PANEL FRONT 1 -

3179392B 51 | PANEL FRONT - 1

3179396 A 52 | PANEL REAR | 1 1

8399592D 53 | NAME PLATE 1 -

8399592C 53 | NAME PLATE i - 1

121381A 54 | FRONT MASK 1 1

2105423A 55 | BEZEL ‘ 1 1

83954454 56 | FILTER ‘ 1 1

31779224 61 | HANDLE 1 1

8377076 A 62 | HANDLE STOPPER ‘ 1 1

3149317A 63 | FOOT 1 4 4

3140755A 64 | FOOT 4 4

83954328 66 | SHIELD BAND ‘ 1 -

83954324 66 | SHIELD BAND - 1

83968678 67 | RUBBER PLATE ; 1 -

8396967TA 67 | RUBBER PLATE : - 1

3144055A 68 | RUBBER ‘ 2 2

8395443 A 69 | RUBBER ‘ 1 1

8395444 A 70 | RUBBER | 1 1

83954448 71 | RUBBER ‘ 1 1

8396868A 72 | SPACER ‘ 3 3

8396868B 73 | SPACER ‘ 2 2

8395431A 74 | PLATE LAMP GUIDE ‘ 1 1

3180083 AA| 75 | KNOB-PW | 1 1

3180084 AA 76 | KNOB-L ‘ 3 3

3140804B 77 | KNOB-S22 ‘ 1 1

3149321B 78 | KNOB-S18 - 1 1

3149324C 79 | KNOB-S18B | 3 3

3149324D 80 | KNOB-S18B 4 4

3122681C 81 | KNOB-0016 2 2 )
8383451 A 82 | KNOB-SW l 1 1 -
8393786 A 83 | LABEL ‘ 1 1 . g
8401613A 84 | INSULATOR ‘ 1 1

8401614A 85 | INSULATOR : 1 1

8401625 A 86 | PLATE INSULATOR 1 1

83834558 " 87 | SADDLE 7 6

4124935C 88 | cLIp 2 -

XCAG661 301 | SCREW SEMS 3 x 8 : 10 10

8340167C 302 | SCREW SEMS 4 x 20

XCA6005 304 | SCREW 2.6x5 | 1 1

XCA6306 305 | SCREW Ix6 6 6

XCA6308 306 | SCREW 3x8 28 28
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