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WARNING

The following instructions are for use by qualified personnel only. To avoid electric
shock, do not perform any servicing other than contained in the operating instruc-
tions unless you are qualified to do so.

CONTENTS
SPECIFICATIONS ...ttt s et e e st e e e eneeeeeanees 3
SAFETY .ottt s e et r e st e e e e e e e erereeaenes 6
CIRCUIT DESCRIPTION ....ccuviiiiiiiiienieteesneee s eteeeeebeeeesates s s s e e e e s e e e e enaeeas 7
BLOCK DIAGRAM ........ooiiiiiiiiiiiir e iiee e e eeaee e s s tee s sstae e e s sneee e e reeeeeeeessesteeeeesnees 10
ADJUSTMENT ..ottt e s s s e e e e s e e eeneeseenaneees 11
TROUBLESHOOTING .......ooiiiiiiiiiiinieeeiteescsie e eeitsescstes s e e e s e eeeeeneeeeeesnenesens 23
PARTS LIST.. .ottt et s a s s e e e e e e e eeeeeseannes 30
DISASSEMBLY ..ottt sree e et tees st e s ete e e s e e e e e neeeeeenranas 31
PARTS LIST (ELECTRICAL)......cciiueiiimiiiereriieeesiteeesestteessbeesseneesaneesseereesssansnes 32
SCHEMATIC DIAGRAM.........ooiiiuiiiiiiriiseriereeeteessssae s s b e s sttt e e e e e e s eeeeeseasees 44
P.C. BOARD ......oooiiiiitiii ittt e e e et e s st n e et e e e e e nneeeeeennes 49



SPECIFICATIONS

CS-5170
CRT 150 mm rectangular with internal graticule
Acceleration Voltage 12 kV

Display Area

8x 10 div (1 div=10 mm}

VERTICAL AXIS (CH1 and CH2)

Sensitivity

1 mV/div to 5 V/div: 1 mV to 2 mV/div £5%, 5 mV/div to 5 V/div £3%

Attenuator

12 steps, 1 mV/div to 5 V/div in 1-2-5 sequence
Vernier control for fully adjustable sensitivity between steps

Input Impedance

1 MQ +2%, approx. 30 pF

Frequency DC DC to 100 MHz, within — 3 dB (56 mV/div to 5 V/div)
Response DC to 20 MHz, within —3 dB (1 mV/div to 2 mV/div)
AC 5 Hz to 100 MHz, within —3 dB (6 mV/div to 5 V/div}
5 Hz to 20 MHz, within —3 dB (1 mV/div to 2 mV/div)
Rise Time 3.5 ns (6 mV/div to 5 V/div)

17.5 ns (1 mV/div & 2 mV/div)

Signal Delay Time

Adequate to identify leading edge

Crosstalk —40 dB or less (at 1 kHz)
Operating Modes | CH1 Single trace
CH2 Single trace
ALT Two-waveform display, alternately
CHOP Two-waveform display, chopped
ADD CH1+ (£ CH2) added display

Chop Frequency

Approx. 300 kHz

Channel Polarity

Normal or inverted, channel 2 only inverted

Maximum Input Voltage

500 Vp-p or 260 V (DC+AC peak)

HORIZONTAL AXIS Input thru

CH2, x 10 MAG not included

Operating Modes

X-Y operation is selectable with HORIZ MODE switch
CH1 : Y axis
CH2 : X axis

Same as vertical axis (CH2)

Same as vertical axis (CH2)

DC to 1 MHz, within —3 dB

Sensitivity

Input Impedance
Frequency DC
Response AC

5 Hz to 1 MHz, within —3 dB

X-Y Phase Difference

3° or less at 100 kHz

A Maximum Input Voltage

Same as vertical axis (CH2)

SWEEP

Type A A sweep
ALT A sweep lintensified for duration of B sweep) and B sweep (delayed sweep) alternating
B Delayed sweep
X-Y X-Y oscilloscope operation
Sweep Time A 0.05 ps/div to 0.5 s/div +3%, in 22 ranges, in 1-2-b sequence
Vernier control for fully adjustable sweep time between steps
B 0.2 ps/div to 50 ms/div 3%, in 19 ranges, in 1-2-b sequence

Sweep Magnification

X 10 (ten times) £5% (£ 8% in 0.05 ps-to-0.5 us range)

Linearity

+3% (£5% for x 10 magnification)

Holdoff

Continuously variable from NORM to more than ten time (MAX)




SPECIFICATIONS

CS-5170
Trace Separation Shifts B sweep trace continuously in vertical direction by 4 divisions or more with
respect to A sweep
Delayed Sweep Continuous delay (AFTER DELAY) & triggered delay (B TRIG’ D: triggered by A trigger)
Delay Time Continuous adjustable from 0.2 ps/div to 0.5 s/div
Delay Accuracy +(3% of set value + 1% of full scale)+ (0 to 300 ns)
Delayed Jitter : 10000 : 1 of decupled time axis A set value
TRIGGERING
Modes AUTO, NORM, FIX, & SINGLE-RESET
Trigger VERT MODE Triggered by input signal selected with vertical MODE selector
Source CH1 Triggered by CH1 vertical signal
CH2 Triggered by CH2 vertical signal
LINE Triggered by line frequency
EXT Triggered by external trigger signal
External Trigger Input Impedance 1 MQ=+ 2%, approx. 30 pF
/\ MAX. EXT. Input Voltage 50 V (DC +AC peak)
Coupling AC, HFRreJ, DC, TV-FRAME, & TV-LINE
Trigger Sensitivity | At NORM position
AC Trigger frequency range
10 Hz to 50 MHz (INT: 1 div, EXT: 0.15 Vp-p)
10 Hz to 100 MHz (INT: 1.5 div, EXT: 0.2 Vp-p)
DC Trigger frequency range
DC to 50 MHz (INT: 1 div, EXT: 0.15 Vp-p)
DC to 100 MHz (INT: 1.5 div, EXT: 0.2 Vp-p}
HFREJY Trigger frequency range is more than 50 kHz, and minimum amplitude (voltage)
required for sync is increased.
TV FRAME, LINE
INT: 1.5 div, EXT: 0.2 Vp-p
AUTO: Same as above specifications FIX: 50 Hz to 50 MHz (INT: 1.5 div, EXT: 200 mV)
for above 50 Hz 50 Hz to 100 MHz (INT: 2.0 div, EXT: 250 mV)
CALIBRATION VOLTAGE 1V p-px3%, square wave, positive polarity, approx. 1 kHz
INTENSITY MODULATION
Sensitivity +5 V, positive voltage decreases brightness
Input Impedance Approx. 10 k@
Usable Frequency Range DC to 56 MHz
/\ Maximum Input Voltage 50 V (DC +AC peak)
VERTICAL AXIS SIGNAL OUTPUT (CH1 only)
Output voltage Approx. 50 mVp-p/div (50 Q termination)
Output Impedance Approx. 50 Q
Frequency Response 100 Hz to 100 MHz, — 3 dB/50  termination
(1 mV/div, 2 mV/div: 100 Hz to 20 MHz, — 3 dB)




SPECIFICATIONS

CS-5170

READOUT

Set Value

CH1/CH2 scale factor {(with probe detection); V-UNCAL, ADD, INVERT
A/B sweep scale factor (magnification conversion): SWEEP-UNCAL, AFTER DELAY,
TRIG’ D, X-Y

Voltage difference between AREF and Acursors on a CH1 scale factor basis

Voltage difference between AREF and Acursors on a CH2 scale factor basis

Time difference between AREF and Acursors on the basis of A sweep scale factor

Cursor Mode AV1

A mode only AV2
AT
1/4T

Frequency between AREF and Acursors on the basis of A sweep scale factor

Voltage and time ratio between AREF and Acursors, supposing 5-division on
the CRT as 100%

Ratio:

Phase: Phase difference between AREF and Acursors, supposing 5-divi-

sion on the CRT as 360°

NOTE: The X-Y mode allows 4V1 measurement only.

Cursor Resolution 10 bits
Meas- Measurement +4 %
urement accuracy

Measurable range

AV, Ratio: 3.6 div or more from the CRT center
AT, 1/AT, Ratio, Phase: +4.6 div or more from the CRT center

TRACE ROTATION (Electrical,

adjustable from front panel)

POWER REQUIREMENT

Line Voltage

AC 100 V/120 V/220 V £10% 216V —250V

Line Frequency 50/60 Hz
Power Consumption Approx. 59 W
DIMENSIONS (W x H x D) 319 (341)x 132 (145) x 380 (455) mm
() dimensions include protrusion from basic outline dimensions
WEIGHT 9.2 kg
ENVIRONMENTAL

Within Specifications

10°C to 35°C, 85% max. relative humidity

Full Operation

0°C to 40°C, 85% max. relative humidity

ACCESSORIES SUPPLIED

Probe

PC-31 (READOUT compatible probe) x 2

Attenuation

1/10

Input impedance

10 MQ, 22 pF +10%

Replacement Fuse

1.2A%x2,07Ax2

Instruction Manual

1

* Circuit and rating are subject to change without notice due to developments in technology.




SAFETY

SAFETY

Before connecting the instrument to a power source, care-
fully read the following information, then verify that the
proper power cord is used and the proper line fuse is installed
for power source. The specified voltage is shown at the fuse
holder of the AC inlet. If the power cord is not applied for
specified voltage, there is always a certain amount of danger
from electric shock.

Line voltage
This instrument operates using ac-power input voltages that
100/120/220/240 V at frequencies from 50 Hz to 60 Hz.

Power cord

The ground wire of the 3-wire ac power plug places the
chassis and housing of the oscilloscope at earth ground. Do
not attempt to defeat the ground wire connection or float
the oscilloscope; to do so may pose a great safety hazard.
The appropriate power cord is supplied by an option that
is specified when the instrument is ordered.

The optional power cords are shown as follows in Fig. 1.

Line fuse

The fuse holder is located on the rear panel and contains
the line fuse. Verify that the proper fuse is installed by
replacing the line fuse.

Voltage conversion

This oscilloscope may be operated from either a 100 V to

240V, 50/60 Hz power source. Use the following pro-

cedure to change from 100 to 240 volt operation or vice
versa.

1. Remove the fuse holder.

2. Replace fuse F 1 with a fuse of appropriate value, 1.2
amp for 100 VAC to 120 VAC operation, 0.7 amp for
220 VAC to 240 VAC operation.

3. Reinsert it for appropriate voltage range.

4. When performing the reinsertion of fuse holder for the
voltage conversion, the appropriate power cord should
be used. (See Fig. 1.)

" . Factory installed Line cord Parts No. for power
Plug configuration Power cord and plug type instrument fuse plug fuse cord and plate
North American
120 volt/60 Hz ;‘2 Ab'l 250 v N Cord:
Rated 15 amp GaSta o ow one E30-1820-05
(12 amp max; NEC) X mm
North Europe
. 630 mA, 260 V
Universal Europe Slow blow 5 20 mm Cord:
220 volt/50 Hz None '
Rated 16 amp Other Europe E30-1819-05
0.7 A, 260V
Fast blow 6 X 30 mm
U.K. 0.7 A, 260V 0.8 A
240 volt/50 Hz Fast blow T' C —
Rated 13 amp 6% 30 mm ype
Australian 0.7 A, 250V Cord:
240 volt/50 Hz Fast blow None E30-.1 821-05
Rated 10 amp 6x30 mm
North American
240 volt/60 Hz (F” ‘:)'l 250V \
Rated 15 amp 6“‘“3 o ow one -
(12 amp max; NEC) x 30 mm
Switzerland 0.7 A, 260V
240 volt/50 Hz Fast blow None -
Rated 10 amp 6x30 mm

Fig. 1 Power Input Voltage Configuration



CIRCUIT DESCRIPTION

VERTICAL PREAMP CIRCUIT (X73-1830-00)
The signal for the input terminal CH1 or Y, CH2 or X is in-
creased to the appropriate value by ATT and sent to the head
amplifier Q2-Q5 (CH2: Q102-105). It is then sent to the cas-
cade amplifier U2, Q6, Q7 (CH2: U102, Q106, Q107)
through the GAIN switch unit (linked with the ATT) (1/1,
1/2, 1/4 and 1/10).

The feedback of the direct current is applied by the opera-
tion amplifier U1 (CH2: U101) to reduce the drift in the head
amplifier.

The first cascade amplifier is a gain switch type amplifier.
It increases the amplification degree 5X greater than the nor-
mal level within a range of 1 mV/div and 2 mV/div.

The signal from the first cascade amplifier is input to the
diode gate D2-D5 (CH2: D102-D105 through the 2nd cas-
cade amplifier Q8-Q11 (CH2:Q108-Q113).

The CH1 and CH2 signal is then sent to the delay line driver
Q201 and Q202 selected by the V mode switch.

Q112 and Q113 of CH2 are used for current inversion.

TRIGGER SIGNAL CIRCUIT (X73-1830-00)
The signal output by CH1 and CH2 of the cascade amplifi-
er emmitter is sent to the CH1 OUT/CH1 trigger pickoff am-
plifier Q12-Q15 and CH2 trigger pickoff amplifier Q114 -
Q116 for the trigger signal. The signal amplified by CH1 and
CH2 in the pickoff amplifier is sent to the H-unit trigger pre-
amplifier by the P5 selected by the switching signal sent
from the H-unit through P7.

The signal removed by the collector Q13 in the CH1 trigger
pickoff amplifier Q13 passes through the emitter follower
Q15 and is output by P1.

VERTICAL FINAL AMPLIFIER (X73-1840-00)
The signal sent through the delay line is terminated and am-
plified by the second level cascade amplifier Q1-Q9.
The signal that is converted to low impedance in the Q12
and Q13 of the emitter follower is amplified to the appropri-
ate level so it can drive the CRT converter by the final am-
plifier Q14 - Q15.

READOUT Y-CHARACTER SIGNAL SWITCH
CIRCUIT (X73-1840-00)

The Y-signal from the readout unit {(X77-1510-01) and the
request signal pass through the comparator Q103 and Q104
from P35 and are then sent to Q401 and Q102.

The gain from the Y-character signal and the center are de-
termined, supplied to the vertical final amplifier Q3 and Q4
emmiter and drive the vertical final amplifier.

POWER SUPPLY CIRCUIT (X73-1830-00)

The power supply contains seven stabilized systems and
two unstabilized systems. Stabilization is provided for
+12V and — 12 V power supplies. There are two +5V
systems, one which is supplied to the oscilloscope unit and
the other which is supplied to the readout unit
(X77-1510-01) and the timing unit (X74-1500-00). Both

+5 V systems are stabilized at —12 V. The +55V and
+ 145 V power supplies are stabilized at a reference vol-
tage of —12 V. The +20 V power supply is stabilized at
the # 3 pin of U304. The power supply for the scale illumi-
nation circuit is £ 18 V and the voltage rectified at D301
is sent to the H-unit scale illumination through P10. The
+ 18 V voltage is supplied to the H-unit high-voltage oscil-
lation circuit of the primary side through P10.

CAL CIRCUIT (X73-1830-00)

The oscillation circuit creates a 1-KHz square wave at the
multivibrator using the 1/4 and 2/4 of the C-MOSIC U351.
It then produces a square waveform at 3/4 and 4/4 of U351
and outputs a 1 Vp-p CAL signal from P9 using resistance
separation.

TRIGGER CIRCUIT (X74-1500-00)

The trigger signal from the vertical system is sent from P4
to the source and coupling switches through the Q1 and
Q2 signal comparator. It is added to the U1, Q7 and Q8 of
the level comparator, which is the differential amplifier for
the low impedance signal, by Q5, Q6 of the FET and the
U1 emitter follower.

This signal is added to the Schmitt trigger by the buffer am-
plifier Q13 and Q15 through the slope switch and shaped
as a square wave to operate the A and B sweep gate of the
sweep circuit and the auto free-run circuit.

Q9 and Q10 are the error detection circuits for the FIX syn-
chronization. The signal is amplified at U2, the mid-range
voltage is removed and then the signal is sent to the Schmitt
circuit.

Q11,Q12and Q14 and U3 4/4 are the synchronization sig-
nal separation circuits for the television signal. The X-signal
for the X-Y operation is obtained from the CH2 trigger pick-
off and added to the horizontal amplifier Q202
(X73-1840-00) through the Q19, Q20 and Q21 output
circuits.

HORIZONTAL SWEEP CIRCUIT (X74-1500-00)
If the trigger pulse is added to the flip-flop U102 1/2, the
output is transfered, and the mirror integration circuit con-
figured at Q104 - Q109 and U103 starts the sweep.
The sweep length for this sweep signal is determined at
Q114 and the flip-flop U102 2/2. After a break time deter-
mined by Q111, Q112 and Q113 of the hold-off circuit, the
trigger signal is obtained again.

The output from the U102 1/2 flip-flop is transfered for the
B-sweep after a delay determined by the voltage from the
delay pick-off comparator Q213-Q216 and the delay time
position.

The sweep signals from both the A-sweep and the B-sweep
are switched by the the H-mode switch, U104 and U203
of the horizontal switching circuit and added to the horizon-
tal amplifier Q302.



CIRCUIT DESCRIPTION

HORIZONTAL AMPLIFIER CIRCUIT (X73-1840-00)
The sweep signal of the sweep circuit is added to Q201 to
Q204 of the drive amplifier. The gain X1 and X10 are select-
ed at this time. The power supply amplification signal is
switched to the voltage signal at Q205 and Q206 and am-
plified to an adequate level to drive the CRT deflection board
by the high ampilification ratio and low output impedance
of the final amplifier Q207 to Q214.

READOUT X CHARACTER SIGNAL SWITCH
CIRCUIT (X73-1840-00)

The X-signal from the readout unit (X77-1510-01) and the
request signal pass through the comparator Q107 and Q108
from P36 and are sent to the Q105 and Q106 of the switch-
ing amplifier.

The character signal gain and the gain center are determined
at this time, supplied to the base of Q205 and Q206 of the
horizontal amplifier and drive the horizontal final amplifier.
The final voltage is converted to high voltage by D408 and
D409 of the direct voltage reproduction circuit and is the
drive for the primary anode electrode.

The — 1500 V cathode electrode drive voltage is formed at
the DC-DC converter by the control circuit U401 and block-
ing oscillator Q409.

The third electrode voltage forms the secondary coil voltage
of the DC-DC converter for the 7X voltage rectification.

READOUT Z-AXIS SIGNAL SWITCH CIRCUIT
(X73-1830-00)

The blanking signal from the readout unit (X77-1510-01)
ends at P37 and is added to U501. The pulse width output
signal from the R517 and C502 timing is sent to the Z-axis
input.

The unblanking signal ends Q505 and Q506 from P37 and
is sent to the Z-axis input.

This signal passes through the operating amplifier U502 and
is sent for the readout off signal to the readout unit from
P37.

TRACE ROTATION AND SCALE ELIMINATION
CIRCUITS (X73-1830-00)

The trace rotation circuit drives the rotator coil that is posi-
tioned at the CRT cone by the voltage from the common
emitter phase correction transistor Q410 and Q411.
The scale elimination circuit performs the optical volume ad-
justment at Q412.

R/0 UNIT (X77-1510-01)
The readout unit functions include the three features
described below.
1) Import unit
This unit imports the data for each switch for the CRT
readout display. (This consists of U17-U24 in the IC).
2) Display unit
This forms the X-axis and Y-axis for the CRT readout

ROED signal

display. (This includes the U1-U5, U7, U8, U13, and
R33 of each IC and the voltage).

3) Cursor unit
This includes of A/D converter and caclulator for the
cursor measurement.
(This includes U6, U8-U11, U14, U23 of the IC.)

Import unit

This unit imports data for each switch operation. A one-chip
MPU U23 transfers the data to the character generator (U7).
A reference clock is provided from a 10-MHz oscillator that
uses U16 and X1.

The AO - A7 low order addresses are output to the data bus
by time assignment. U18 latches the low order addresses
by the ALE signal output from the MPU.

The switch data necessary for the monitor display is import-
ed to the MPU every 80 ms through the 1/0O port of U19 -
U22. U17 is output by the I/O port decoder and the output
signal RSO-RS3 is output in 80 ms cycles.

Display unit

The character display is controls the character generator U7
by the character counter (U8 DC1-CD7) and the dot coun-
ter (U8 DCO-DC4) using the random scan method (X-Y
display).

The readout display is performed in 13.5 ms for each cycle.
One cycle of the readout display is separated into four parts,
low characters, high characters, the AREF cursor and the
A-Cursor. The timing is then switched by pins U8-89 of the
ROED signal and pins U8-U16 of the VAO signal.

VAO signal o Lower

character | Upper ARef cursor A-Cursor

character

1 Readout cycle

5 % 7 dot configuration character data is input to the charac-
ter generator U7.

The three bits DDO - DD2 are X-axis data and the four bits
DD3 - DD6 are Y-axis data. DD7 is the character start and
end control bit.

The digital signal output from U7 is converted to each ana-
log signal by the data converter U1 for the X-axis signal,
V33 and R33 and the D/A converter for the Y-axis signal
configured by U3 and R33. The X-axis and Y-axis signals
are sent through analog switch U4 and U5 and U13 of the
buffer amplifier to the final unit (X73-1840-00).

The character dot display is controlled by the ROUB signal
(U8-86 pin), ROB signal (U8-87 pin) and the ROQ signal
(U8-88 pin).
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The real waveform display is cleared by the ROB signal, the
real waveform and the readout switch are performed by the
ROQ signal and the readout dot display is performed by the
ROUB signal.

The three signals described above are controlled by the
ROSP signal in pin 83 of U8 (readout off signal R/O OFF).

Cursor Unit

The * 1.25 V cursor reference voltage is formed by the low-
resistance separation of the + 10 V power supply voltage
and output through U11, U15, Q1 and Q2. This £1.25 V
corresponds to the full scale voltage of the 10-bit separa-
tion function of the cursor measurement.

The voltage set by the cursor VR is sent directly to the ana-
log switch U14 for the X-axis measurement and reduced
80% for the Y-axis measurement. U14 performs the AT and
AV switching and the AREF and A-Cursor switching.
The MPU U23 sends the 10-bit data to the D/A converter
U9 where the data is converted to analog voltage. The con-
verter U10 compares the voltage from analog voltage and
the cursor VR and returns the output to MPU U23.

U8, U9, U10 and U23 obtained by this process configure
the A/D converter. This A/D converter converts the analog
voltage from the AREF and A-Cursor VR to 10-bit digital
data. The conversion speed for the A/D converter is 80 ms.
Next, the MPU performs the cursor calculations using this
converted 10-bit digital data. The analog voltage output
from the D/A converter U9 is converted to the AREF and
A-Cursor by analog switch U6 and is maintained in each hold
circuit every 80 ms for the hold voltage.
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ADJUSTMENT

To obtain the best performance, periodically calibrate the
unit. Sometimes, only one mode need be calibrated, while
at other times, all modes should be calibrated. When one
mode is calibrated, it must be noted that the other modes
may be affected. When calibrating all modes, perform the
calibration in the specified sequence.

The following calibration required an accurate measuring in-
strument and an insulated adjusting flat blade screwdriver.
If they are not available, contact your dealer. For optimum
adjustment, turn the power on and warm up the scope suf-
ficiently {more than 30'minutes) before starting.

Before calibrating the scope, check the power supply
voltage.

PREPARATION FOR ADJUSTMENT

Control Settings

The control settings listed below must be used for each
adjustment procedure.

Exceptions to these settings will be noted as they occur.
After completing a adjustment, return the controls to the
following settings.

TEST EQUIPMENT REQUIRED
The following instrument or their equivalent should be used
for making adjustment.

CH1, CH2 % POSITION

CH1, CH2 STORAGE POSI

<> POSITION/PULL x 10MAG

VARIABLE, H.VARIABLE
(VOLTS/DIV, SWEEP TIME/DIV)

AC-GND-DC (CH1 and CH2)

Vertical MODE

CH2 PULL INV

TRIGGERING COUPLING

TRIGGERING SOURCE

TRIGGERING LEVEL

TRIGGERING MODE

VOLTS/DIV (CH1 and CH2)

A, B SWEEP TIME/DIV

TRACE SEP

HOLDOFF

HORIZONTAL MODE

DELAY TIME POSITION

NAME OF KNOBS POSITION
INTEN 12 o’clock
FOCUS, ASTIG Optimum position

Mechanical center
Mechanical center
Mechanical center, push
CAL

DC (GND at no signal)
CH1

Push (NORM)

AC

CH1

Mechanical center, push
AUTO

5 mV/DIV

1 ms/DIV

Fully CCW ‘

Fully CCW, NORM, Push
A .
Optimum position

Test Minimum
Equipment Model Specification
. . Impedance: More than
Digital Multi-| DL-711 |10 MQ, Measuring range:
Meter (KENWOOD} | 0.01 V to 199 V
. Frequency: 10 Hz to
élgs-W?ve ?\?P:P? 10 MHz, constant voltage
erator over tuning range
Frequency: 50 kHz to
Sine-Wave S$G-503 | 100 MHz, Output impedan-
Generator (Tektronix) | ce: 50 Q, constant voltage
over tuning range
Output signal: 1 kHz,
Amplitude: 10 mVp-p to
Square- PG-506 10 Vp-p, Accuracy: within
Wave (Tektronix) + 1%, Rise time: 3bns or
Generator BKIroniX} | |gss
100 kHz, Rise time: 1 ns or
less
4343B | _
Q Meter (YHP)
Color
Pattern CG-911A | _
Generator (KENWOOD)
475A Sensitivity: more than 5 mV
Oscilloscope ., | Frequency response: More
(Tektronix) | than 250 MHz
Time-Marker | TG-501 |Time mark: 0.5 s to O.1us
Generator (Tektronix) | repetive waveform
HighVoltage| ! input Impedance: 1000 M2
T inati _ Impedance: 50 Q
ermination Accuracy: within 3%
Termination — gow(?tts type impedance:
Attenuator — — 20 dB attenuation (50 Q)

Table 1

Table 2

"



ADJUSTMENT

1. POWER SUPPLY AND CRT SECTION ADJUSTMENTS

Adjustment
It
em VR (TC) P.C.B. Procedure
+12V VR301 X73-1830 Adjust VR301 so that the voltage at pin 5 of the connector P14 is +12 V.
CRT Center VR2 X73-1840 By CH2 posi, locate a point at which luminance line does not move on the
PULL and PUSH setting of CH2 INV.
Keep CH2 posi as it is, and adjust VR2 to center on the screen.
Vertical Center VR5 X73-1840 Adjust VR5 so that the voltage between CRT socket pin ““9”" and GND is 37 V.
Voltage * CRT socket pin ‘9" refers to titanium oxide porcelain capacitor C5.
Focus Center VR402 X74-1500 Push the FOCUS knob in (for the FOCUS operation) and then set it to the
mechanical center position.
Pull the knob out (for the ASTIG operation), display a spot on the screen,
and adjust the ASTIG control and VR402 to minimize the dimension of the
spot.
B Intensity VR403 X74-1500 Turn fully counterclockwise
Intensity VR401 X74-1500 Display the spot on the CRT screen, and adjust VR401 so that the spot disap-
pears when the INTEN knob is set to the 10-o’clock position.
2. VERTICAL SECTION ADJUSTMENTS
Adjustment
ite .
m VR (TC) P.C.B Procedure
CH1 Waveform TC2 X73-1830 AC-GND-DC : DC
Shaping TC4 Apply 10 kHz square wave to CH1 INPUT (with the amplitude extending over
4 to 6 div).
Set CH1 VOLTS/DIV to 0.1 V range (and 1 V range), and adjust TC2 (and
TC4) so that the waveform becomes flat in both ranges.
CH2 Waveform TC102 X73-1830 Adjust in the same way as for CH1.
Shaping TC104
CH1 Input Capacity TC1 X73-1830 AC-GND-DC : DC
TC3 CH1 VOLTS/DIV :5mV
Connect the capacity meter to the CH1 INPUT, and measure the input ca-
pacity in the 5 mV range.
Adjust TC1 and TC3, alternately, so that the input capacity in the 0.1 V and
the 1 V ranges equals the same capacity as in the 5 mV range.
CH2 Input Capacity TC101 X73-1830 Adjust in the same way as for CH1.
TC103
CH1 Step ATT VR1 X73-1830 Adjust VR1 so that the position of the luminescent line does not change even
Balance VR2 when the vertical attenuator is selected between 5 and 10 mV range.
Switch the range between 2 and 5 mV ranges, and perform the same ad-
justment using VR2.
CH1 Variable VR7 X73-1830 VOLTS/DIV :5mV
Balance Adjust VR7 so that the position of the luminescent line does not change even
if the VARIABLE knob is rotated.




ADJUSTMENT

Adjustment

Item
VR (TC) P.C.B. Procedure

CH2 Step ATT VR101 X73-1830 Adjust in the same way as for CH1.

Balance VR102

CH2 Variable VR107 X73-1830 Adjust in the same way as for CH1.

Balance

CH1 Position Center | VRS X73-1830 CH1 POSITION : Mechanical center position
CH1 VOLTS/DIV :5mV
Adjust VR9 so that the trace is located on the center of the screen.

CH2 Position Center | VR109 X73-1830 Adjust in the same way as for CH1.

ADD position VR201 X73-1830 Set the channel 1 and channel 2 position controls so that the trace is located
on the center of the screen and select the vertical MODE switch to ADD po-
sition.

Adjust VR201 to center the trace vertically.

CH1 Gain VR10 X73-1830 CH1 VOLTS/DIV : 10 mV
Input a square wave signal having an amplitude of 50 mV, and adjust VR10
so that the CRT amplitude becomes 5 div.

CH1 1 mV Range VR4 X73-1830 CH1 VOLTS/DIV 1 mVv

Gain Input a square wave signal having an amplitude of 5 mV, and adjust VR4
so that the CRT amplitude becomes 5 div.

CH2 Gain VR110 X73-1830 Adjust in the same way as for CH1.

CH2 1 mV Range VR104 X73-1830 Adjust in the same way as for CH1.

Gain

X Gain VR3 X74-1500 CH2 VOLTS/DIV ;10 mV
HORIZONTAL MODE : X-Y
Input the square wave signal having an amplitude of 50 mV into CH2 INPUT,
and adjust VR3 so that the CRT amplitude in the horizontal direction becomes
5 div.

TRIG. SLOPE VR2 X74-1500 TRIGGERING MODE : AUTO
TRIGGERING SOURCE : CH1
TRIGGERING COUPLING : AC
CH1 VOLTS/DIV :5mV

Input a sinewave signal of 1 KHz frequency and 6 DIV amplitude into CH1
INPUT.

Sychronize by TRIG. LEVEL knob

Change the TRIG. SLOP from **+"" to "' ="', and adjust by VR2 knob so that
the start point becomes same as the *' +".

13



ADJUSTMENT

3. TRIGGER SECTION ADJUSTMENTS

Coupling

Item A?/J;s:.:%e;m P.C.B. Procedure
Trigger Level Center | VR1 X74-1500 TRIGGERING MODE : AUTO
SOURCE : CH1
COUPLING : AC
LEVEL : Mechanical center position
SLOPE T+
Input a 1 kHz sine wave into CH1 INPUT, and adjust the oscillator so that
the CRT amplitude becomes 6 div.
Adjust VR1 so that start point of the luminescent line is at the center of the
CRT (vertical direction).
CH1 Trigger DC VR11 X73-1830 After adjusting the trigger level center, set the TRIGGERING COUPLING to
Coupling the DC position.
Adjust VR11 so that the start point of the luminescent line is at the same
position as in the AC mode.
CH2 Trigger DC VR111 X73-1830 TRIGGERING MODE : AUTO

SOURCE : CH2

COUPLING : AC
CH2 VOLTS/DIV :5mV
Input a 1 kHz sine wave to CH2 INPUT, and adjust the oscillator so that the
CRT amplitude becomes 6 div.
Adjust the TRIGGERING LEVEL so that the start point of the luminescent line
is at the center of the CRT.
Set the TRIGGERING COUPLING to the DC position.
Adjust VR111 so that the start point of the luminescent line is at the same
position as in the AC mode.

4. HORIZONTAL SECTION ADJUSTMENTS

Adjustment
It
em VR (TC) P.C.B. Procedure
B Sweep Start Point | VR204 X74-1500 HORIZONTAL MODE T ALT
A and B SWEEP TIME/DIV: 1 ms
Adjust VR204 to coinside the start point of B sweep with that of A sweep.
1 ms Range Sweep VR101 X74-1500 SWEEP TIME/DIV 1 ms
Time VR201 Input a 1 ms marker signal into CH1 INPUT.
Adjust VR101 and VR201 so that the peak of the marker signal matches the
CRT scale divided in 1 div.
1 pus Range Sweep TC101 X74-1500 SWEEP TIME/DIV 11 ps
Time TC201 Input a 1 us marker signal into CH1 INPUT, and adjust in the same way as
for 1 ms adjustment.
X 10 MAG Gain VR202 X74-1840 HORIZONTAL MODE A
A SWEEP TIME/DIV 1 ms
Input a 1 ms marker signal into CH1 INPUT, and match the peak of the mar-
ker signal with the CRT scale divided in 1 div.
Pull the PULL x 10 MAG knob (to set to the X 10 MAG status), and adjust
VR202 so that the interval between peaks becomes 10 div.
x 10 MAG Center VR201 X74-1840 A SWEEP TIME/DIV 1 ms

Input a 5 ms marker signal into CH1 INPUT.

Pull the PULL x 10 MAG knob (to set to the x 10 MAG status), and adjust
the horizontal POSITION so that the peak of the waveform is at the vertical
scale line at the center of the CRT.

Push the PULL x 10 MAG knob (to release the x 10 MAG mode) and adjust
VR201 so that the peak of the waveform matches the vertical scale line at
the center of the CRT.




ADJUSTMENT

Item A?;:s(t_:‘ :)nt P.C.B. Procedure
Delay Time Position VR203 X74-1500 HORIZONTAL MODE :ALT
VR202 A SWEEP TIME/DIV :0.1ms

B SWEEP TIME/DIV :1ps
Turn the DELAY TIME POSITION knob until you have [DELAY 0.030 ms] on
the screen. Adjust to 0.3 DIV by VR203 knob. Then, turn the DELAY TIME
POSITION knob to have [DELAY 0.980 ms] on the screen. Adjust to 9.8 DIV
by VR203 knob.
* Repeat for any other values.

X Position Center VR4 X74-1500 Adjust the horizontal POSITION knob so that the sweep start point moves

to the vertical scale line at the left end of CRT.
Switch to the X-Y mode and adjust VR4 to bring the spot to the center of

CRT screen.

15
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ADJUSTMENT

5. CURSOR SECTION ADJUSTMENT

Adjustment

Item
VR (TC) P.C.B. Procedure
Cursor Y Gain and VR101 X73-1840 CURSORS T AV
Position VR102 A : Turn fully clockwise
AREF : Turn fully counterclockwise
Adjust VR101 so that the interval between cursors becomes 8 div.
Adjust VR102 so that the two cursors move to the upper and lower ends
of the horizontal scale line in the CRT.
If it is impossible, adjust the interval between cursors and the horizontal scale
line becomes the same for both upper and lower ends.
R/O CHARACTER VR2 X77-1510 Use VR2 to adjust the read out characters so that they have same distance
Position from that upper and lower scales of the screen.
upper scale ¥
¥
adjust equally
[ character ]
lower scale —z_
Cursor X Gain and VR103 X73-1840 CURSORS T AT
Position VR104 A : Turn fully clockwise
AREF : Turn fully counterclockwise .
Adjust VR103 so that the interval between two cursors becomes 10 div.
Adjust VR104 so that the two cursors move onto the vertical scale lines at
the left the right ends of CRT.
R/O Cursor Length VR1 X77-1510 CURSORS T AV
Adjust VR1 to bring the left end of the cursor on the vertical scale line at
the first division to the right of the left side of CRT screen.
CHARACTER VR203 X73-1840 CURSORS L AT
A SWEEP TIME/DIV : 2us
X10 MAG : ON

Adjust VR203 until the cursor and characters stop vibrating horizontally.




ADJUSTMENT

6. OVERSHOOT AND CAL ADJUSTMENTS

Adjustment

Item VR (TC) P.C.B. Procedure
Overshoot <For CH1> CH1, 2 VOLTS/DIV : B mV
Adjustment TC108 CH1, 2 AC-GND-DC : DC
VR108 SWEEP TIME/DIV ~ : 0.2 us
TC107 Input a square wave signal of 1 MHz frequency and 6 DIV amplitude into CH1
VR105 INPUT.
TC105
VR103 Turn the VOLUME knob fully clockwise.
TC106 VR6 (final unit)
VR3, 103 (vertical unit)
<For CH2> X73-1830
VR8 Turn the VOLUME knob fully counterclockwise.
TC8 VR1, 3, 4 (final unit)
TC7 Turn the VOLUME knob halfway. VR8 (vertical unit)
VR5 Obtain as high as possible overshoot by TC4 (final unit)
TCH
VR3 o |
raise
TC6
TC4
VR6
VR4
TC3 ® Obtain as high as possible overshoot by TC7 (vertical unit)
TC1 (when using X10MAG. The wave distortion becomes minimum)
VR1
TC2 @ Obtain as low as possible overshoot by TC1 {final unit)
VR3 X73-1840 {when using X 10MAG)

lower

® Flatten the delay part by TC3 (final unit)
77N
\,

N~

Flatten this part

Set the SWEEP TIME/DIV on 0.05 us

@ Flatten the middle part by TC8 (vertical unit)

TN
/

17
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ADJUSTMENT

Item

Adjustment
VR (TC)

P.C.B.

Procedure

® Get an overshoot by TC5 (vertical unit)

VR5
201V +—
201

Set the SWEEP TIME/DIV on 0.2 pus

® Flatten the delay part by VR3, TC3 (final unit)

—

/ N\

~_"
Flatten this part

Set the SWEEP TIME/DIV on 0.05 us

® Confirm the setting of the overshooting and readjust if necessary.
TC5, 6, VR5 (vertical unit)

0.2D1V ]
0.201v _}
/\-—b

@ Adjust the top of the wave by TC1 (Final unit)

X10 MAG

Input a square wave signal of 1 MHz frequency and 6 div amplitude into
CH2 INPUT.

® Obtain as high as possible overshoot by TC107 (vertical unit)

raise T

® Raise the wave as high as possible by TC108 (vertical unit)

TN
/

raise this part .

® Use VR108 (vertical unit) to flatten the part which is moved by TC108.

® Get an overshoot by TC105, 106, VR105 (vertical unit)

0.20lv T
0:2DIv

CAL Adjustment

VR351

X73-1830

Connect the oscilloscope to the CAL terminal and set it to 0.2 V/div.
Adjust VR351 so that the amplitude is of 5 divisions for 40 MHz input.




ADJUSTMENT

VERTICAL UNIT (X73-1830-00)

CH2 Gain

Pattern side view

CH2 Square Wave

CH2 Square Wave

CH2 Position Center

CH2 TRIG. DC Coupling

CH2 Square Wave

CH2 Square Wave

CH2 Step ATT Balance

CH2 Variable Balance

CH2 Square Wave

CH2 Square Wave

CH2 Step ATT Balance

CH2 Square Wave

VR101

O

CH2 1mV Gain

CH2 Waveform Shaping
{0.1V 10kHz Square Wave

\ /%%103

VR301

+12V

CAL Voltage

ADD Position

CH1 Square Wave

CH1 Position Center

VR201 CH1 TRIG. DC Coupling
VR8
VR9 VR11
TC8 CH1 Square Wave
CH1 Gain
TC7 CH1 Square Wave
VR10 O//I CH1 Square Wave
VRS CH1 Variable Balance
vR107 { ) VR105 TC5 VF”O/
TC105 CH1 Step ATT Balance
TC6 VR2
JC106, VR104 VR3
VR4 CH1 Step ATT Balance
VR103 / CH1 Step ATT Balance
VR1F
CH1 Square Wave
\ CH1 Square Wave
TC102 1c104 Tc2. TC4
CH1 1mV Gain
TC1
TC3 .
~vomm— CH1 Waveform Shaping

o
{1V 10kHz Square Wave)

CH2 Input Capacity (0.1V)

/

CH2 Waveform Shaping (1V 10kHz Square Wave)

o

CH2 Input Capacity (1V)

FRONT

\ CH1 Input Capacity (1V)

\CH‘I Waveform Shaping (0.1V 10kHz Square Wave)
CH1 Input Capacity (1V)

19
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ADJUSTMENT

VERTICAL FINAL UNIT (X73-1840-00)

R/O Character Sway

Pattern side view

MAG Gain

| 7o

MAG Center

VR203

/O

CURSOR X Gain

VR201 VR202

CURSOR X Position

VR104

%
VRE
VRS VR4

\

Square Wave

Square Wave

Vertical Center Voltage

Square Wave

Square Wave

Square Wave

TC2 I

Square Wave

CURSOR Y Position

CURSOR Y Gain

Square Wave

CRT Center

VR1

Square Wave

FRONT




HORIZONTAL UNIT (X74-1500-00)

Focus Center

ADJUSTMENT

Pattern side view

Trigger Level Center

Trigger Slope

X Gain

X Position Center

Intensity
VR401
VR402
B Start
VR204 O\ B Intensity
VR403
A-1ms Sweep Time
VR101 B-1us Sweep Time
TC201 B-1ms Sweep Time
VR203 O/
VR201
Delay Time Position (Start)
VR202 Delay Time Position (Stop)
A-1pus Sweep Time
VR TC101
VR2 !
\.N VR3
VR4
\ W
FRONT

21
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R/O UNIT (X77-1510-01)

R/O CHARACTER Position

ADJUSTMENT

FRONT

CURSOR Length



TROUBLESHOOTING

CHECK /READOUT INTENSITY

/
7

VERT. MODE: CH1
INPUT: GND it 4
TRIGGERING MODE: AUTO e ’
Power YES X-Y spot ap-_YES i 1 0
START LED goes poars on the = opsev::t?r?g = \/zfrritel:'zaatlir?g;(|s M Triggering, YeS Scale il- VES Trace YES Probe YES _peAp our\ YES
on gereen Normal_- Normal_ Normal lumination rotation c?ll‘l)l?::;l:n Oﬁ:;ranﬂarllg
S ¥ ¥ /7= ({Check INTENSITY, 4 Position, <» Position}
NO NO NO NO NO NO NO NO NO
b0 P13 YES . YES YES YES
WER ower POWER BLANKING it 410, 411
Voltage LED - <> Position o SWEEP V.AMP TRIG ’9511’22'1 3 r‘l:ra"ce Rotation U351 READ OUT
Co
(X74-1500)
| NO NO NO
P13, P14 LED
(X73-1830) V.AMP H.AMP
{
P11, 20 YES Each unit —
POWER Input normal ofagupl::?\‘r: |<— 30us
ﬁ normal
{X73-1830) NO 2oV
1830}
Power transformer,
Power Switch, Fuse, POWER Q409 Anode unit Repair of o v
. Voltage selector SUPPLY Collector wi abnormal unit Q409 Collector waveform
{
Fig. 1
P10 Pin 4: +18V
Q409, U401 A
D413
, POWER ) 'ES Voltage YES Voltage ~\_YES Voltage ~\ YES YES Voltage \_YES YES
. P13-Pin - P13-Pin 3 P13-Pin 1 3 i
( SUPPLY ARy v S P1+32-g‘06
(X73-1830) NO
NO NO NO NO
D301, D302 ! Q303 D308 D310 D312
D301, D305 Q301 U302 1/2 Q304 Q305 Dals Q306
b307. 0302 9301 172 U303 2/2 U303 1/2 U302 3/2
SWEEP :
i ]
| ' !
| ! !
I ! !
| 1
PN ov | ; }
BLANKING , | b
BLANKING control Q403 Q407 FOCUS External o8V
c::m:ult‘i Emitter Emitter control modulation Q403
norma
Emitter e -0.6V
(X74-1500) waveform i !
| | [ W
) | TENSITY
+42v
MAX +70V
BCLC')A‘I\Il\lTKA[(\ZJ)E 2 Q401~Q404 Q406 ~Q408 D404 ~ D407 D408~ D411 0407 (MIN +32V )
Emitter \ i ) +24v
waveform | | |
{ i | |
! i |
ov t § 1
A 1 1
i i 1

Fig. 2
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_ _ _A-BLANKING: U101 Pin 12
r B-BLANKING: U101 Pin 9

TROUBLESHOOTING

BLANKIN
CONTROL
CIRCUIT.

SWITCHING
LOGIC

(X73-1830)

d

(X73-1840)

B-BLANKING

A-BLANKING ,_ YES

signals: normal

Q218
Q219

Collector,

U101 3/4,

Q108, 109
Collector
short

Q14~19 Q1~13 B Q101 ~ 105
{X73-1840) {X73-1840) Q110~-113 U101
DELAY LINE
UNIT
SWITCHING
LOGIC
[~ — — — VERT. MODE: ALT of CHOP
|
uz01 N\JES END
Pin 9, 14
NO
U204 } U201
VERT Uzo01
MODE Pin 1 Pin 7
cHA H H
CH2 L L
‘ CHz2 CH2
(X74-1500) ALT CD-F\__ Cm_
Ch2 CH2
CHOD 1N [ erT N
ADD L H
Fig. 3
2 CH1
3.8V CH1 CH
77 F7 Pin 6 waveform
Fig. 4
_____ CHECK U203 Pin 1 or 13 (Fig. 4)

BLANKING
Q?ONTROQ
CIRCUIT,

A SWEEP

A BLANK'

B SWEEP

B BLANK"

1 ]

=

o

A/

I .

I I T I N

+3.6V
ov

+3.4V

+0.2V
oV



TROUBLESHOOTING

TRIG. MODE: AUTO

r—- HORIZ. MODE: A r——=X 10 MAG: OFF
! l
YES Sweep YES sweep \YES Q202 YES P42/Pi>3 YES
start = 2 Base ’ ’
comparator generator waveform Waveform
Fig. 6 Fig. 7
NO
U102 Pin 6 Q101,102 Q103~110 U104 (H.AMP
U103
Fig. b

AUTO H.MODE
FREERUN LOGIC

+4.4v
AUTO i o U102 Pin 4
FREERUN Waveform
ov
U102 Pin 4 Waveform
Fig. 8
+5V

ov

U101 Pin 8 Waveform

TABLE 1
. U104
U203, Q210 : : " -
D219~222 Pin 9 | Pin 10 | Pin 11 | Pin 15
B H L H H

Delay
Pick off
comparator

Q213~216 TRIG. MODE: AUTO

ORIZ, MODE: B
DELAY TIME POSITION: CCW

g————

Sweep
generator

' Q203~211
U201 Pin 6 201, 202 U202

: U102 Pin 6
Fig. 5 Waveform

Fig. 6 Q202 Base

+4.4vV

i
|
1
i
{
|
|
'

/

Waveform

P42, Pin 1
Fig. 7 Waveform

3

oV

Fig. 9 U201 Pin6
9 Waveform

[l
|
I
|
f
|
|
1

/]

Fig. 10 Q202 Base
Waveform

§<_"“

/

/|

Fig. 11 P42, Pin 1,3
Waveform

|
!
|
!
|
1
i

+4.4V

ov

+0.8V

ov
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U104
TABLE 2

TABLE 2
U104
U203, Q210
D219~222 Pin 9 | Pin 10 | Pin 11 | Pin 15
A H H L L
~ — — —HORIZ. MODE: X-Y

i X 10 MAG: OFF

Spot
appears

Q19~21

D156 Q207~214

VERT. MODE: CH1
= = TRIG. MODE: AUTO
! TRIG. SOURCE: V-MODE
[ TRIG. COUPLING: AC

P4 Pin 1
Signal norm.

TROUBLESHOOTING

r— = =CHECK: TRIG LEVEL

(X73-1380)

Fig. 12

Fig. 13

Fig. 14

Fig. 15

L LT e

ov

1.5Vp-p

! 2.4v

ov

+3.6V

ov




READOUT SECTION
R/O UNIT (X77-1510-01)

TROUBLESHOOTING

PN
Character . YES
START Display,
Normal~”"

READOUT INTEN — ON

NO; Readout display doesn’t

appear.

{R/O-X: U1 Pin 4

R/O-Y: R33 Pin 1

{

R/0-X: U13 Pin 1
R/O-Y: U13 Pin 7

R/O UNBLK: P35 Pin 9 Z :

R/O BLK: P35 Pin 10

R/O REQ: P35 Pin 11
R/O UNBLK, ygs

R/O OFF _ YES 10MHz «_ YES R/oﬁd Y YES R/O-X and Y_ YES N ENAL UNIT
5 Pir Clock, >’\ signal,/ b\smnal,ﬂ RIO REQ {X73-1840-00)
H Ngrmal Normal Nermal Normal b az0000
NO NO NO § no
HORIZONTAL U16 Oscillation YES RIO-Y, \_YES
UNIT Sircuit Normal us, 23 us
(X74-1500-00) freul
YES ! YES
U2 Output U13 Pin 3, -
Normal 1 R33 u17, 18 < 5, Normal u1s
NO
HS1: U8 Pin 35
HS2: U8 Pin 34 HS1, 2 and YES
u2 u3 VS1: U8 Pin 45 V81, 2, u4, 5
VS2: U8 Pin 44 ‘Normal
NO
U7 Output  YES U7 Output YES
DDO~DD2, us DD 3~ DD 7, i us us
Normal Normal
NO NO
u7z u7
7\
Cursor YES
Operation, _
Normal
NO
Perlod 80ms
REF Voltage Voliage of uaPin 18 : AN
av1, avz, ~ CUrSONN YES YES  REFand A u14 Pin 3« _YES g fin 18 YES m YES 073 pin 3. JES Uia
AT, 1/AT Normal 2 02 E), )-’< (P65 Pin 2, ﬁlgnall 7, —— <14, Normal”, . . 5, Normal
°rm;0 Normal QrMa” (Period: 80ms) Normal (Period: 80ms)
‘ NO ' NO NO NO
RS3 (U21 | - VX0~VX3 AXO~AX3
U21 Pin'e, YES Pin 1) \_YES YES YES HS1, 2 and_YES
Q, 11, 13}»<Signa|,>> u21 git. 18 e VRand <U8 Pin 1O — U4 us, 9, 10, 23 <8N 32 S UB VST, 2, ua, 5
Normal Normal ! Normal Normal ! \Normal
NO (Period: 80ms) NO (Period: 80ms) fNo NO HS1: U8 Pin 35
NO :
HS2: U8 Pin 34
CURSORS VS1: U8 Pin 45
Switch U17, 18 us us us V§2: U8 Pin 44
{X74-1500-00)
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AR
All Switches  YES

Operation,
Normal

NO

TROUBLESHOOTING

u17, 18

NO
RS3 (U21
U21 Pin 2,._YES Pin 1) N YES
4, 15, 17,»<Signa!,>_’
Normal Normal
NO NO
H-MODE
Switch U221
(X74-1500-00) ’

< CH1/CH2\YES| < . VES
AQNO)\H' Sweep Range
V.M X10 MAG
{CH1/CH2 0 H.VARI
{CHT/CHZ Range J LCH1/CH2Z-VARIINO | R
Indication NO A Sweep<_ YES U23 Pin 1, ygs
<Range,M, 3,6, 7)—» u23
Normal Normal
NO NO
B Sweep
Switch
u22Pin 2, RS2 (U22 ves
4,6,8, 11, Pin 1) b
13, 15, 17, < Signal, 17,18
Normal Normal
NO ‘NO
A SWEEP, H.VARI u22
Switch
X10 MAG Switch
CH2 INV Switch
U19Pin2 o ST (U9 Vs
4, 6, 8, 11, Pin 1)
<13, 15, 17,>_' < Signal, /\ : v17. 18
Normal Normal
NO NO
V.MODE, CH1/
CH2-VARI, Probe u19
Detection Switch
(X73-1830-00)
U20Pin 2, RSO (U20
YES " YES
4,86, 8, 11, Pin 1) ﬁ
13, 15, 17,: : Signal, U17,18
Normal Normal
NO NO
CH1/CH2 ATT
Switch u20
{X73-1830-00)
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READOUT SIGNAL TABLE

(1) CH1 (CH2) Vertical Attenuator

{2) CH1 (CH2) Vertical Gain VARIABLE

TROUBLESHOOTING

(7) Horizontal Magnification

Magnification U22 Pin 15 .
Display
(PULL x 10 MAG “H-MAG”
Normal 1 SWEEP TIME/DIV x 1 Indication
x 10 MAG 0 SWEEP TIME/DIV x 1/10 Indication

(8) Sweep Time VARIABLE

(9) Horizontal MODE

. u20 .U20 u20 u20 V. VARIABLE U19 Pin 8 {11) Display
VOLTS/DIV |Pin 13 {(17}| Pin 6 (2) |Pin 11 (15)| Pin 8 (4) Display “CH1 (CH2)/VARI”
"ATT3” “ATT2” "ATT1” "ATTO” CAL 1 Space
1 mV 1 1 1 1 CH1 (CH2) 1 mVv UNCAL (o] >
2mV 1 1 1 0 CH1 (CH2) 2mV
5 mV 1 1 0 1 CH1 (CH2) B mV
10 mV 1 1 [¢] 0 CH1 (CH2) 10mV
20 mV 1 0 1 1 CH1 (CH2) 20 mV
50 mV 1 (o] 1 0 CH1 (CH2) 50 mV
0.1V 1 0 0 1 CH1 (CH2) 0.V
0.2V 1 0 0 (o] CH1 (CH2) 0.2V
0.5V 0 1 1 1 CH1(CH2) 05V
1V 0 1 1 0 CH1 (CH2) 1V
2V o] 1 (o] 1 CH1 (CH2) 2V
5V 0 1 0 0 CH1 (CH2) 5V
{3) CH1 (CH2) Probe (4) CH2 Polarity
Probe U19 Pin 6 (13) Display Polarity U22 Pin 17 Display
”“CH1 (CH2)/PROBE” (PULL INV) “CH2/INV”
71 1 VOLTS/DIV x 1 Indication Normal 1 Space
1/10 0 VOLTS/DIV X 10 Indication Invert 0 1
(5) Vertical MODE
MODE U19 Pin 17 U19 Pin 2 U19 Pin 15 U19 Pin 4 Display
“V.MODE 3””V.MODE 2" |”V.MODE 1”|”V.MODE 0"
CH1 1 1 1 1 CH1
CH2 1 1 1 0 CH2
ATL 1 1 0 1 CH1 CH2
CHOP 1 0 1 1 CH1 CH2
ADD 0 1 1 1 CH1 + CH2
{6) A Sweep Range
SWEEP TIME/DIV U22 Pin 4 U22 Pin 13 U22 Pin 6 uU22 Pin 11 U22 Pin 8 Display
"SWEEP 4" "SWEEP 3" "SWEEP 2" "SWEEP 1” "SWEEP 0"
0.6s 1 1 1 (0] 0 A: 05s
0.2s 1 1 0 1 1 A: 0.2s
0.1s 1 1 0 1 o] A: 0.1s
50 ms 1 1 0 [¢] 1 A: 50 ms
20 ms 1 1 0 0 0 A: 20 ms
10 ms 1 0 1 1 1 A: 10ms
5 ms 1 0 1 1 0 A: Bms
2ms 1 0 1 0 1 A: 2ms
1ms 1 0 1 [¢] 0 A 1ms
0.5 ms 1 0 0 1 1 A:0.5 ms
0.2 ms 1 0 (o] 1 0 A:0.2ms
0.1ms 1 0 0 0 1 A:0.1 ms
50 ps 1 0 o] 0 0 A: B0 us
20 ps 0 1 1 1 1 A: 20ps
10 us 0o 1 1 1 o] A: 10 us
5 us 0 1 1 0 1 A: Bus
2 us 0 1 1 0 0 A: 2us
1us 0 1 o} 1 1 A: 1ps
0.5 s 0 1 0 1 0 A: 0.5 s
0.2 us 0 1 0 0 1 A: 0.2 ps
0.1 us 0 1 0 0 0 A: 0.1 pus
50 ns 0 (o] 1 1 1 A: BOns

U22 Pin 2 U21 Pin 4 "
H.VARIABLE "H-VARI" Display H.MODE Xy Display
CAL 1 Space Sweep 1 Space
UNCAL 0 > X-Y 0 X-Y
(10) Cursor MODE
U21 Pin 13 | U21Pin 6 | U21 Pin 11 U21 Pin 8
CURSORS “CURSOR- | "CURSOR- | "CURSOR- | “CURSOR- Display
MODE 3” MODE 2” MODE 1” MODE 0”
OFF 1 1 1 1 No Cursor Line
AV1 1 1 1 0 Two Horizontal Cursor Lines
AV2 1 1 0 1 Two Horizontal Cursor Lines
AT 1 (o] 1 1 Two Vertacal Cursor Lines
1/AT 0 1 1 1 Two Vertical Cursor Lines
B Sweep Range
SWEEP TIME/DIV U23 Pin 7 U23 Pin 6 U23 Pin 3 U23 Pin 2 U23 Pin 1 Display
"SWEEP 4" “SWEEP 3" ”"SWEEP 2” “SWEEP 1” ”"SWEEP 0”
50 ms 1 1 0 0 1 B: 50 ms
20 ms 1 1 0 0 [¢] B: 20 ms
10 ms 1 0 1 1 1 B: 10 ms
5 ms 1 0 1 1 0 B: 5ms
2ms 1 0 1 0 1 B: 2ms
1ms 1 0 1 0 o} B: 1ms
0.5 ms 1 0 o} 1 1 B: 0.5 ms
0.2 ms 1 0 [¢] 1 0 B: 0.2 ms
0.1 ms 1 0 0 0 1 B: 0.1 ms
50 us 1 0 0 0 0 B: 5O us
20 ps 0 1 1 1 1 B: 20 us
10 us [¢] 1 1 1 0 B: 10us
5 us [¢] 1 1 (o] 1 B: bus
2 ps 0 1 1 1 0 B:  2us
1ps 0 1 0 1 1 B: 1us
0.5 ps 0 1 0 1 0 B: 0.5 us
0.2 ps 0 1 0 (o} 1 B: 0.2 s
0.1 us 0 1 0 0 0 B: 0.1 us
50 ns 0 0 1 1 1 B: 50ns
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PARTS LIST

CS-5170 UNIT

(Y70-1670-00)

REF.NO PARTS NO

26A
268
26C
26D
26E

B30-0952-05
B41-0710-04
B50-7687-00
B50-7688-00
CC45CH1H470J
E23-0513-0S
E31-0564-0S
E31-2861-0S
E31-5501-0S
E31-5502-05
E31-5506-0S
E31-5526-05
E31-5537-05
EZ1-5644-05
E31-5678-0S5
£31-5679-05
E31-5680-05%
E31-5681-05
E31-5685-0S
E31-5686-0S
E31-5687-05
E31-5688-05
E31-5491-05
£31-5696-05
F01-0868-03
F05-1224-05
F05-6313-05
F0?-0510-04
H01-5904-04
H10-2828-12
H10-2829-12
H20-1727-04
H25-0029-04
N19-0191-05
RD14BB2C470J
RD14BB2E101J
W03-2301-15
X81-2710-01
CC45CHIH101Y
CC45SCH1H101d
CK45F1H1032
CK4SF1H1032
Z25B834(Y)

2SA1668
2350880(Y)
RD14BB2E2204
RD14BB2E220J
A01-1154-22
AD01-1193-02
A13-0914-02
A13-0917-02
A13-0922-22
A13-0923-02
A20-2822-21
A21-1152-03
A22-0870-02
A23-1682-02
B07-0716-03
B19-0749-04%
B30-0951-25
B30-0957-05
B40-2765-04
B40-2923-03
B841-0808-04
021-0915-04
D22-0501-04
E04-0259-05%
£04-0260-05
£18-0365-05
E18-0366-15
E21-0660-04
E21-0667-05
E23-0552-04
EZ0-1818-05
E30-1819-05
E30-1820-05
E30-1821-05
E30-1644-15

NAME & DESCRIPTION
LAMP (T4.2 8V 0.15AD
CAUTION LABEL (HIGH VOLTAGE>
INSTRUCTION MANUAL, JAPANESE
INSTRUCTION MANUAL.ENGLISH
CAP. CERAMIC 47P S% 50V
EARTH LUG.BNC
WIRE ASS'Y(GND GREEN)
WIRE ASS'Y (INLET-FILTER Pé9)
WIRE ASS'Y(CH1 BNC P18)
WIRE ASS'Y(CH1 OUT P1O
WIRE ASS'Y(CHZ2 BNC P19)
WIRE ASS'Y(Z AXIS P4S)
WIRE ASS'Y(CURSOR VR P65)
WIRE ASS'Y(P30.50.52)
WIRE ASS'YC(EXT P23)
WIRE ASS'Y(CAL P9
WIRE ASS'Y(P26)
WIRE ASS'Y(GND P63)
WIRE ASS'Y(PS6)
WIRE ASS'Y(P&O)
WIRE ASS'Y(P6L)
WIRE ASS'Y
WIRE ASS'Y
WIRE ASS'Y(P4)
HEAT SINK
FUSE 1.2AC6X30MM) FOR 100/120V
FUSE (5X20MM) 0.63AT
EDGING
CARTON 80X
FOAMED STYRENE PAD (FRONT)
FOAMED STYRENE PAD (REARD
VINYL COVER
POLYETHYLENE BAG (FUSE)
WASHER NONMETAL

RES. CARBON 47 S% 1/6W
RES. CARBON 100 S% 1/4UW
R/0 PROBE. PC-31

VR UNIT

CAP. CERAMIC 100P S% 50V
CAP. CERAMIC 100P 5% 50V
CAP. CERAMIC 0.01 soV
CAP. CERAMIC 0.01 50V
TR. SI. PNP

TR. SI. PNP

TR. SI. NPN

RES. CARBON 22 S% 1/4W
RES. CARBON 22 S% 1/4W
CASE(BOTTOM)

CASE(TOP)

FRAME (L)

FRAME (R.LOWER)

FRAME (CENTER)

FRAME (R.UPPER)>

MOLDED PANEL

DECORATIVE PANEL

sSUB PANEL

REAR PANEL

FILTER FRAME

FILTER

SCALE ILLUMI LAMP ASS'Y

LED (LN322GRPT)

NAME PLATE (SERIAL NOD

NAME PLATE (MODEL NOD
CAUTION LABEL (MODEL)>
EXTENSION SHAFT

JOINT & COUPLING

BNC RECEPTACLE

BNC RECEPTACLE (READOUT)

AC SELECTOR WITH 6X30MM FUSE
AC SELECTOR WITH 5X20MM FUSE
TERMINAL.CAL

METAL TERMINAL

EARTH TERMINAL

JIS POWER CORD

CEE POWER CORD

UL/CSA POWER CORD

SAA POWER CDRD

BS POWER CORD

REF.NO PARTS NO

27
28
]
30

615
A6
a7
68
59
70
71
72
73

F09-0512-04
F11-1206-03
F15-0733-04
F20-0658-04
F20-0667-04
F20-0685-14
501-0909-04
J02-0089-0%
402-0512-05
J02-0515-04
J10-0418-12
J19-1651-04
J19-1652-04
J19-1653-23
J19-1654-14
J21-2573-04
J21-4594-23
J61-0516-05
J42-0533-04
J59-0403-0S
J61-0530-0%
K01-0409-05
K21-0892-03
K21-0895-03
K21-08%96-03
K21-0897-14
K21-0899-04
K23-0808-03
K23-0809-03
K27-0537-04
K27-0538-04
1.01-9846-05
L39-0526-25
L76-0114-05
R29-1501-05
W01-0503-04
X73-1830-00
X73-1840-00
X74-1500-00
X77-1510-01
XB80-1060-04
1S0VTMAL

A13-0942-13

NAME & DESCRIPTION
EDGING
CRT SHIELD
FELT (CRT SHIELD)>
INSULATED SHEET
INSULATED SHEET
INSULATED SHEET
COIL SPRING (CAL SHIELD)
RUBBER FOOT
FODT (SMALLD
TILT STAND
BEZEL
BLACKET
BLACKET FOR P.C.B.
HORDER FOR CRT
HOLDER FOR LED
HOLDER FOR LEG
BRACKET FOR CRT
SUPPORT
BUSHING (FREED
NYLON RIVET (TILLUMID
WIRE SADDLE
HANDLE
KNOB (VOLTS/DIV)
KNOB (A SWEEP)
KNOB (B SWEEP)
KNOB
KNOB
KNOB (10 USED>
KNOB
IKNOB (FOR LEVER SWITCH)
KNOB (FOR PUSH SWITCH)
POWER TRANSFORMER
ROTATOR CODIL
DELAY LINE
V.R. 1KB .
REAR RUBBER FOOT/CORD WRAP
VERTICAL UNIT
FINAL UNIT
HORIZONTAL UNIT
R/0 UNIT
LINE FILTER UNIT
CRT
FRAME

MODEL PC-31 (LOW CAPACITY PROBE)

ITEM

Probe Compensation

@ Adjustment
DESCRIPTION PARTS NO.
Ground Wire Assembly E30-1883-08
Retractable Hook Tip E29-0540-08
Marker {(Orange) B42-1950-08
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SCREWS

Parts No. Parts Name Figure
A| NO8-0611-04 | Cord wrapping screw om
B| N09-0623-04 | Sems screw M3xs) | D=
C| N09-0654-05 | Sems screw (M4 x8) @
D| NO09-0739-05 | Sems taptite screw (3x8) Q=
E| N09-0748-04 | Sems screw Max12) | B
F | N10-2030-41 | Hexagon nut @
G| N17-1030-41 Toothed lock washer @
H| N30-3012-41 | Pan head screw (M3x12) | ©pam
I'| N30-4006-41 | Pan head screw (M4x6) |- O=
J | N32-3006-41 Flat head screw (M3 x 6) &=
K| N32-3008-41 | Flat head screw (M3x8) | &=
L| N34-3012-41 | Truss head screw (M3x12) | O==
M| N88-3008-41 | Flat head taptite screw (3x8) | O

CS-5170




PARTS LIST PARTS LIST

VERTICAL UNIT REF.NO PARTS NO NAME & DESCRIPTICN REF.NO PARTS NO NAME & DESCRIPTION REF.NO PARTS NO NAME & DESCRIPTION
€125 CC4SFCHIH3304  CAP. CERAMIC 33p 5% SOV C414 CK4SFFIH1032 CAP. CERAMIC 0.01 S0V POD?  E40-0273-0% PIN CONNECTOR 2P
(X73-1830-00) €126 CC4SFCHIM330J  CAP. CERAMIC 33P 5% SOV £415 CK4SFF1H1032 CAP. CERAMIC 0.01 S0V PO10  NO USE
€127 CC4SFCHIM470J  CAP. CERAMIC 47P  S% SOV C416 CK4SFFIH103Z CAP. CERAMIC 0.01 S0V POl E40-7060-05 PIN CONNECTOR 6P
REF.NO PARTS NO NAME & DESCRIPTION C128 CC4SFCHIHOL0C CAP. CERAMIC 1P 0.25P S0V C417 CK4SFFIHLIO3Z CAaP. CERAMIC 0.01 S0V PO12 NO USE
FOI-0863-03 HEAT SINK 169X60XT1. 6 €129 CC4SFCHIHB20J  CAP. CERAMIC 82P 5% 50V C418 CK4SFFIH103Z CAP. CERAMIC 0.01 S0V POL3  E40-0773-05 PIN CONNECTOR 7P
FO2-0519-04 HEAT SINK 0419 CK4SFFIHI032 CAP. CERAMIC 0.01 SOV POl4  E40-0673-05 PIN CONNECTOR 4P
F10-1590-14 SHIELD PLATE C132 CK4SFBIH102K CAP. CERAMIC 1000P 10% SOV POIS  E4D-0473-05 PIN CONNECTOR 4P
F20-0647-05 INSULATOR C133  CK4SFBIH102K CAP. CERAMIC 1000P 10% SOV €801 CC45CHIH101J CAP. CERAMIC 100P 5% S0V POL6  E40-0673-05 PIN CONNECTOR 6P
J26-5349-12 PCB C(UNMOUNTED) C134 CK4SFFIH1032 CAP. CERAMIC 0.01 50V CB0Z CEQ4EWZALO0M CAP. ELECTRO 10 20% 100V POL7 E40-0773-0S PIN CONNECTOR 7P
161-0408-05 WIRE WRAPPING BAND C135 CK4SFF1H103Z CAP. CERAMIC 0.01 50V C803 CEO4EWIEG70M CAP. ELECTRO 47 20% 25V PO18  E40-0273-05 PIN CONNECTOR 2P
N09-0626-04 SCREW. SEMS M3X10 Cl136 CC4SFCHIMGB80J  CAP. CERAMIC 68P  S% SOV C804 CO92MIM104K CAP. MYLAR 0.1 10% S0V PO19  E40-0273-05 PIN CONMNECTOR 2P
NO9-0742-04 SCREW, SEMS M3x8 C137 CK4SFF1HI03Z CAP. CERAMIC 0.01 ng £B0S CO92MIH104K CAP. MYLAR 0.1 10% SOV POZ0  E40-705%-05 PIN CONNECTOR 4P
N19-0191-0S WASHER NONMETAL Cl138 CC4SFMHIH1I01Y CAP. CERAMIC 100P  S% 50V co0 CCachH 5 P0O21  E40-0273-05 PIN CONNECTOR 2P
R92-0150-05  JUMPING RES. ~ 2ERO OWMCIOMM) | CI3% CEOSEWIHIOONM  CAP. ELECTRO 10 20% 50U Co02 CCanstiimoll  cap. Cemamic  220r 5% sov
R92-1061-05 JUMPING RES. ZERD OHM (SMMD C140 CEO4EWIHIOOM CAP. ELECTRO 10 20% SOV o : POS6  E40-0373-05 PIN CONNECTOR 3P
€001 C€91-0501-05 CAP. METAL FILM 0.047 10% 630V €141  CK4SFFIH103Z CAP. CERAMIC 0.01 S0V D001 HZSA 81CA2) OIODE. ZENER 6. 75V POS?  E40-0473-05 PIN CONNECTOR 4P
CO04  £91-1270-05 CAP. POLYESTER 0.001 10% 400V €201 LC4SFCHLHO90D  CAP. CERAMIC oP  0.5P S0V 8882 iéiiig 8%88& FO60  E40-0373-05 PIN CONNECTOR 3P
C00S CC4SFCHIH200J  CAP. CERAMIC — 20P  S% SOV €202 CC4SFCHIHO900  CAP. CERAMIC 9P  0.SP 50V D004 159172 DI00E PO61  E40-0373-05 PIN CONNECTOR 3P
CO06 CK4SF1H1032 CAP. CERAMIC 0.01 SOV C203 CC4SFCHIH4TOJ  CAP. CERAMIC 47P  S% S0V D00S 13:1%2 DIODE
£007 CK4SFF1H103Z  CAP. CERAMIC  0.01 sov €204 CLCASFCHIHA7O0J  CAP. CERAMIC — 47P  S% SOV 0002 15582 DIODE 0001 25C1907 TR. SI. NPN
CN08 CK4SFBIH102K  CAP. CERAMIC  1000P 10% 50V €205 CK4SFFIH1032  CAP. CERAMIC 0.0l S0v 0007 159132 DIO0E 0002  2SK304(E> FET. N-CHANNEL
C009 CK4SFBIH102K  CAP. CERAMIC ~ 1000P 10% 50V £206 CK4SFFIHI03Z  CAP. CERAMIC 0.0l Sov 0008 1551372 OIGDE 0003  25C1907 TR. SI., NPN
€010 CK4SFF1H103Z CAP. CERAMIC 0.01 SOV €207 CK4SFFIH1032 CAP. CERAMIC 0.01 S0V - - D004 2SA1206(K) TR. SI. PNP
CO11 CEO4EWIHIOOM  CAP. ELECTRO 10  20% SQV €208 CC4SSLIHE81J  CAP. CERAMIC  680P 5% SOV D101 HZSé BJcP2) OIODE. ZENER 6,79V 0005 2SC1907 TR. SI, NPN
CO12 CEO4EWIHINOM  CAP. ELECTRO 10  20% SOV €209 CK4SFEIHLO3Z  CAP. CERAMIC 0.0l sov 0102 1ss1%2 0I00E : 0006 2SC2570A
CO13 CK4SFF1M103Z  CAP. CERAMIC  0.01 50V C210 Ck4SFFIHLO3Z  CAP. CERAMIC — 0.01 s0v 0102 153129 DIODE 0007  25C2570A
£O14 CED4EWLHIOOM  CAP. ELECTRO 10  20% SOV €211  CK4SFFIH103Z  CAP. CERAMIC ~ 0.01 50V D104 159132 DIODE 0008  25A1161 TR. SI. PNP
CO1S CC4SFCHIH100D — CAP. CERAMIC ~ 10P 0.S5P S0V €212 CK4SFFIHI03Z  CAP. CERAMIC 0.0l S0V DIOS 155137 OIODE 8009  25A1161 TR. SI. PNP
€016 CC4SFCHIMISOJ — CAP. CERAMIC ISP S% S0V €213 CK4SFFIH103Zz  CAP. CERAMIC 0.0l S0v 0102 13%8% DI0DE 9010 2SA1206¢1O TR. SI. PNP
€017 CK4SFBIHI02K  CAP. CERAMIC  1000P 10% S0V €214 CK4SFF1HI032z  CAP. CERAMIC  0.01 = S0V D107 198139 DI0DE 8011 25A1206¢K) TR. SI. PNP
CO18 CEO4EWIHIOOM  CAP. ELECTRD 10  20% SOV €215 CEO4EWIHIOOM — CAP. ELECTRO 10 20% SOV B 9012  2SA1005CIO TR. SI. PNP
CO19 CK4SFF1H103Z ~ CAP. CERAMIC 0.0l SOV C216 CEQ4EWIHIOOM — CAP. ELECTRO 10 — 20% SOV 0201 155132 O10DE 0013 2SAL00SCIO TR. SI. PNP
C020 CK4SFIH103Z CAP. CERAMIC  0.01 =Y £2l7 CK4SFFIHI03Z  CAP. CERAMIC 0.0l sov 0202 135122 DI0OE D014  2SA120610O TR. SI., PNP
€021 CK4SFFIM103Z  CAP. CERAMIC 0,01 SOV €218 CK4SFF1H103Z  CAP. CERAMIC 0.0l 20V 0203 155179 DINOE 0015 25C2570A TR. SI. NPN
€022 CEN4EWLH100M CAP. ELECTRO 10 20% SOV Egég C§84E§éHIOOM CAP. ELECTRO 10 20% SOV 0204 1ec135 OI00E 00164 250945(O) TR. SI. NPN
€023 CK4SFF1H1032 CAP. CERAMIC 0.01 50V - .
£024 CK4SFF1H103Z  CAP. CERAMIC 0.0l 50V €221 CEO4EWIHIOOM  CAP. ELECTRO 10 20% S0V 0301  S4VRGOF1 DIODE. BRIDGE 0101  25C1907 TR. SI. NPN
CO25 CC4SFCHI1H330J CAP. CERAMIC 33p 5% 50V C222 CEO4EWIHLINOM CAP. ELECTRO 10 20% S0V D302 HZL13J(R2Y DINDE. ZENER 13 921y 0102  2SKZ04(ED FET. N-CHANNEL
C026 CC4SFCHIH330J CAP. CERAMIC 23p S% S0V £223 (CK4SFF1H1032 CAP. CERAMIC 0.01 S0V 0303 155172 DIéDE‘ : : 0](@3 2501207 TR. SI. NPN
C027 CC45FCHIH470J  CAP. CERAMIC 47P  S% S0V ) . D204 155177 PE. 0104 25A120610 TR. SI. PNP
CO28 CC4SFCHIHOLOC  CAP. CERAMIC 1P 0.25P SOV €301 CEO4EWLV222M  CAP. ELECTRD 2200 20% 35V A S DI D100, ZeneR 1321y 0105 25C1907 TR. SI. NPN
€029 CC45FCH1H820J CAP. CERAMIC 82p 5% SOV C202 CEQ4EWIEZZ2M CAP. ELECTRO 3300 20% 25V 0306 155132 DI0DE : 0106 25C2570A
: E203 N e a0 coP. ELECTRO 10 20% SOV 0307 H2S5.6J(B2) DIODE. ZENER  5.62V 0107 25025704
C032 CK4SFBIH102K CAP. CERAMIC 1000P 10% SQV €304  CEQ4EWIHLOOM : . D308  S2VR4OF1 DIODE., BRIDGE 0108 2:Allel TR. SI. PNP
C033 CK4SFBIH102K CAP. CERAMIC 1000P 10% S0V C205 CEQ4WZE4TOM CAP. ELECTRO a7 20% 250V D209 1551%2 DIODE 0109 2SA1161 TR. SI., PNP
C034 CK4SFF1H1032 CAP. CERAMIC 0.01 S0V C306 CEQ4W2C010M CAP. ELECTRO 1 20% 160V D210 Q”GB;OFI DINDE. BRIDGE G110 2SAL1Z06U0 TR. SI., PNP
C035 CC4SFCH1H1S1J CAP. CERAMIC 150P 5% SQV C207 CEO4W2COI0M CAP. ELECTRO 1 20% 160V D211 i;clié DIéDE‘ 0111 28A1206C0 TR. SI. PNP
C036 CC4SFCH1H470J CAP. CERAMIC 47P 5% SV C208 CEQ4W2C101M CAP. ELECTRO 100 20% 160V D712 SQGE;DFl DIODE. BRIDGE 0112 25A1206 30 TR. SI. PNP
CO037 CEQ4EW1E33ZOM CAP. ELECTRO 33 20% 25V C30%9 CO92ZFMIHZ223K CAP. MYLAR 0.022 10% S0V 0%13 VOéé DIDDE’ Q113 2SA1206U0 TR. SI, PNP
CO38 CEQ4EWLIHIOO0M CAP. ELECTRO 10 20% SOV €310  NO USE - ' 0114 25A100SCK) TR. SI. PNP
CO39 CK4SFF1H1032 CAP. CERAMIC 0.01 SOV C211 CEO4EW2A010M 0801 1551372 OI0DE Q115 2SA1005¢KD TR. SI. PNP
€040 NO USE C312 CEQ4EWIC222M CAP. ELECTRO 2200 20% 1éV 0807 1551374 DI00E 0116  25A1206 U0 TR. SI, PNP
C041 CK4SFF1H1032 CAP. CERAMIC 0.01 SOV C313 CEQ4EWIHL00M CAP. ELECTRO 10 20% S0V D803 l§?l§2 DINOE
C042 CC4SFCHIHLIOL1Y CAP. CERAMIC 100P SY% S0V C314 CEO4EWIV221M CAP. ELECTRO 220 20% 35V D804 155132 DI0DE 0201  2SA1206 KD TR. SI. PNP
€043 NO USE C31S CED4GEWIESTOM CAP. ELECTRO 47 20% 25V i 0202 25A1206 O TR. SI. PNP
C044 CC4SFCHIH270J CAP. CERAMIC 2P 5% SOV CZ16 COP2FMIHR223K CAP. MYLAR 0.022 10% 50V B N . Q203  2SC945¢Q TR. SI. NPN
£045 CC4SFCHLHOSOC — CAP. CERAMIC ~ SP  0.2SP SOV C317 CEN4EWZAN10M J0SS  E31-5645-05 LEAD WIRE WITH CONNECTOR 0204 25A844(D) TR. SI. PNP
C04é& [£91-0769-0S CaAP. axIaL 0.01 20% 16V C318 CEQ4EWIHIO0M CAP. ELECTRO 10 20% SOV 1058 E21-5647-05 LEAD WIRE WITH CONNECTOR
C047 CK4SFF1H1032 CAP. CERAMIC .01 SOV C319 CEO4EWIE4TOM CAP. ELECTRO 47 20% 25V X Casa_ | G301 250880CY> TR. SI., NPN
0 0 ERANI 0.0 0 C320 CEQ4EWIE470M  CAP. ELECTRO 47  20% 25V J059  E31-5648-05 LEAD WIRE WITH CONNECTOR 0302  NO USE
C101 C91-0501-05 CAP. METAL FILM 0.047 10% 630V C321 CEO4EWIE47OM CAP. ELECTRO 47 20% 2%V J071 E31-5697-05 Q303  2SD8B0CYD TR. SI. NPN
C322 CEQ4EWIEGTOM CAP. ELECTRO 47 20% 25V 0304 2501668 TR. SI. PNP
Cl104 C91-1270-05 CAP. POLYESTER 0.001 194 400V C323 CEN4GEWIE4TOM CAP. ELECTRO 47 20% 25V JWO03 E31-5649-05 LEAD WIRE WITH CONNECTOR
C10S5 CC4SFCHIHZ00J  CAP. CERAMIC 20P 5% S0V 10004 E31-2450-00 LEAD WIRE WITH CONNECTOR G412 25D1666 TR. SI. NPN
Cl106 CK45F1H1032Z CAP. CERAMIC 8.81 ggv C351 CA9RFMIHI0RJ CAP. MYLAR 0.01 S% S0V -
C107 CK4SFF1H1032Z CAP. CERAMIC .01 v C352 CO92FMIH103J CAP. MYLAR 0.01 S% SOV 21-Cre] ROOL RD14BB2C100J RES. CARBON 10 5% 1/6W
C108 CK4SFBIH102K CAP. CERAMIC 1000P 10% S0V £353  NO USE jﬁgi? E@é gégl oS LEAD WIRE WITH CONNECTOR RO0OZ RD14BB2C10SJ RES. CARBON M 5% 1/6W
Cl109 CK4SFBIH102K CAP. CERAMIC 1000P 10% S0V C354 CIK4SFBRIH102K CAP. CERAMIC 1000P 10% SOV JWO12 Ez1A52517O5 LEAD WIRE WITH CONNECTOR
C110 CK45FF1H1832 CAP. CERAMIC 0601 0% 283 C255 CEQ4EWLIH100M CAP. ELECTRD 10 20% S0V - RO13 RNI4BK2E1004F  RES. METAL FILM 1M 1% 1/4W
C111 CEQ4EWIH100M CAP. ELECTRO 1 % - cewn RO14 RD14BB2EB24J RES. CARBON 820K 5% 1/4W
C112  NO USE C401 CK4SFFIH1032 CAP. CERAMIC 0.01 50V JW0Z7 E31-5670-05 LEAD WIRE WITH CONNECTOR ROLS RD14BB2C102J RES. CARBON 1K 5% 1/6W
C113 CK4SFF1H1032 CAP. CERAMIC 0.01 50V £402 CK4SFFIHIN3Z CAP. CERAMIC 0.01 50V JW801 E31-5690-05 LEAD WIRE WITH CONNECTOR RO16 RD14BB2C681J RES. CARBON €80 5% 1/6W
C114 CEO4EWIHLIOOM CAP. ELECTRO 10 20% S0V C403 CK4SFF1H1032 CAP. CERAMIC 0.01 SOV RO17 RD14BB2E274. RES. CARBON 270K 5% 1/4W
Cl1S CC4SFCHIHIO0ND  CAP. CERAMIC 10P 0.5P SOV £404 CK4SFFIHI032 CAP. CERAMIC 0.01 50V LOO1l L40-1092-13 FERRI INDUCTOR 1UH 20% RO18 RD14BB2C101J RES. CARBON 100 5% 1/6W
Cll6 CC4SFCHIHLISOJ  CAP. CERAMIC 1sP 5% SOV C40S  CK4SFFLIH103Z CAP. CERAMIC 0.01 S0V RO1® RDL4BB2CS61 RES. CARBON S60  S% 1/6W
C117 CK4SFB1H102K CAP. CERAMIC 1000P 10% S0V C406 CK4SFF1H1032 CAP. CERAMIC 0.01 S0V POD1  E40-0273-05 PIN CONNECTOR 2P R0O20 RD14BB2C392J RES. CARBON 3.9K 5% 1/6W
C118 CEOD4EWIH1I00M CAP. ELECTRO 10 20% SOV C407  NO USE PO02  E40-0373-05 PIN CONNECTOR 3P RO21 RD14BB2C822J RES. CARBON 8.2K 5% 1/6W
C11% CK4SFFIH1032 CAP. CERAMIC 0.01 sQv C408 CK4SFF1H1032 CAP. CERAMIC 0.01 50V POO3 E40-0773-05 PIN CONNECTOR 7P RO22 RD14BB2C680J RES. CARBON 68 S% 1/6W
C120 CK4SFFIH1032 CAP. CERAMIC 0.01 S0V £409 CK4SF1H103Z CAP. CERAMIC 0.01 50V POD4  E40-0273-05 PIN CONNECTOR 2P RO23 RD14BB2CS42J RES. CARBON S.6K 5% 1/6W
C121 CK4SFFLH103Z CAP. CERAMIC 0.01 S0V .| C410 CK4SF1H103Z CAP. CERAMIC 0.01 50V POOS E40-0273-0S PIN CONNECTOR 2P RO24 RD14BBZE100J RES. CARBON 10 5% 1/4W
C122 CEO4EWIH100M CAP. ELECTRO 10 20% SOV C411 CK4SFIH1032 CAP. CERAMIC 0.01 SOV POO6  E40-0373-05 PIN CONNECTOR 3P RO25 RD14BB2C391J RES. CARBON 390 5% l/eW
C123 CK4SFF1H1032 CAP. CERAMIC 0.01 50V C412 CK4SFIH1032 CAP. CERAMIC 0.01 50V POO7 E40-0773-05 PIN CONNECTOR 7P RO26 RD14BR2C122J RES. CARBON 1.2K S% 1/6W
C124 CK4SFF1H1032 CAP. CERAMIC 0.01 SOV C413 CK4SFFIHI03Z CAP. CERAMIC 0.01 SOV PO0O8  NO USE RO27 RD14BB2E100J RES. CARBON 10 S%  1/4W
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REF.NO PARTS NO

RO3S
RO36
RO37
RO38
ROZ9
RO40
RO41
RO42
R0O43
RO44
RO45
RO46&
RO47
RO48
RO49
R0OS0
ROS1
R0OS2
ROS3
ROS4
ROSS
ROS6
ROS7?
ROS8
ROS?
RO&0
ROA1
R062
RO&3
RO&4
R0OAS
RO&6
ROA&7
RO48
RO6%
ROTO
RO71
RO7T2
ROTZ
RO74
ROTS
RO76
RO?T
RO78
RO?%
RO80
RO81
RO82
RO83
RO84
RO8S
RO86
R0O837
RrRO88
RO89
RO20
RO91
RO92
RO93
RO94

R101
R102

R113
R114
R11S
Rlle
RI117
R118
R119
R120
R121
R122
R123
R124
R12S
R126
R127

R135
R136
R137
R138

RD14BB2C470J
RD14BB2C470J
RD14BB2C292J
RD14BB2C392J
RD14BB2C181J
RN14BK2C3300F
RD148B2C224J
RD14BB2C100J
RN148K2E3300F
RN14BK2E1200F
RN14BK2E1200F
RD14BB2C392J
RD14BB2C392J
RD14BB2C&81J
RD14BB2C181.J
RD14BB2C181J
RN14BK2C33R0OF
RN14BK2C33ROF
RD14BB2CS60J
RD14BB2C230J
RN14BIF2C39200F
RN14BK2C3900F
RN14BK2C322R0OF
RN14BIK2C33R0OF
RN14BK2C1800F
RIN14BK2C3900F
RN14BK2C3200F
RD14BB2C470J
RD14BR2C470]
RN14BIK2C1200F
RD14BRZ2C122J
ROL14BB2C122J
RO14BB2CIB1J
RO14BB2C181J
RN14BK2C 1000F
RDl4BR2CE22J
RD14BBZC8Z22J
RD14BR2C330J
RD14BB2C330.]
RD14B2B2C221J
RD14BB2CS61
RD14BB2C3324
RD14BB2CA82)
RD14882C100J
RD14BB2C100J
RD14BB2C470J
ROL4BB2C122J
RO14EB2C122J
RD14BB2C220J
RD14BB2C392.]
RD14BB2CAR2Y
RD14BB2C101.J
RD14BBZE1024
RD14BB2C4 T2
RD14BB2C112)
RD14BB2C101J
RD14BB2C360)
RD14BB2C330.J
RD14BR2C1004
RD14BR2ESE2)

RD14BB2C100J
RD14B82C105J

RN14BK2E1004F
RD14BBZEB24)
RD14BB2C102J
RO14BB2C681 ]
RD14BB2C274J
RD14BB2C101J
RO14BB2CS41J
RD14BB2C392]
RD14BRB2CB22J
RD14BB2C620J
RD14BB2CS62J
RD14BB2E100J
RD14BB2C391J
RD14BB2C122J
RD14BB2E100J

RD14BB2C470J
RO14BB2C470J
RD14RBB2C392.)
RD14BBZC3924

RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.

PARTS LIST

NAME & DESCRIPTION
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.

CARBON
CARBON
CARBON
CARBON
CARBON
METAL FILM
CARBON
.CARBON
METAL FILM
METAL FILM
METAL FILM
CARBON
CARBON
CARBON
CARBON
CARBON
METAL FILM
METAL FILM
CARBON
CARBON
METAL
METAL
METAL
METAL
METAL
METAL
METAL
CARBON
CARBON
METAL FILM
CARBONM
CARBON
CARBON
CARBON
METAL FILM
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBAN
CARBON
CARBDN
CARBON
CARBON
CARBON
CARBON
CARBDN
CARBON
CARBON
CARBON
CARBON
CARBON

FILM
FILM
FILM
FILM
FILM
FILM
FILM

CARBON
CARBON

METAL FILM
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON
CARBON
CARBON

47
47
3.9K
3.9K
180
330
220K
10
330
120
120
3.9K
3.9K
¢80
180
180
33.0
23.0
56
33
390
390
33.0
33.0
180
390
390
47
47
120
1.2K
1.2K
180
180
100
8. 2K
8. 2K
23
33
220
S40
3.3K
6.8K
10
10
47
1.2K
1.2K
22

3. 9K
6.8K
100
1K
4. 7K
1.1K
100
36
33

10

5. 6K

10
1M

M
820K
1K
680
270K
100
560
3.9K
8.2K

5.6K
10
390
1.2K
10

47
47
3. 9K
39K

5%
S%
S%
5%
S%

S%
S%
S%

S%
S%

1%
S%
S%
S%

o
/o

5%
S%

5%

S%
5%
S%
S%

1/76W
1/76W
1/76W
1/76W
1/76W
1/76W
1/6W
1/6W
1744
174U
1744
1/6W
1/76W
1/76W
1/6W
1/6W
176U
1/76W
1/76W
1/76W
1/6W
1/6W
1/6W
1/76W
1/6W
1/76W
1/6W
1/76W
1/76W
1/6W
1/6W
1/6W
1/6W
1/76W
1/76W
1/76W
1/76W
1/76W
1/76W
1/76W
1/76W
1/6W
1/76W
1/76W
176U
1/6W
1/76W
1/76W
176U

176U
1/76W

1760

1/74W

1/6W

1/6W

1/6W

1/76W

1/76W

1/76W

1/4W

176U
1/76W

1/74W
174W
176W
1/6W
176U
1/76W
1/6W
1/76W
176W
176U
1/76W
1/74W
1/76W
1/6W
174W

L/76W
176U
1760
1/76W

REF.NO PARTS NO

R129
R140
R141
R142
R143
R144
R145
R146
R147
R148
R147
R1S0
R151
R152
R153
R154
R155
R156
R157
R158
R159
R140
R161
R162
R163
R1&4
R165
R166
R167
R168
R169
R170
R171
R172
R173
R174
R17S
R176
R177
R178
R179
R180
R181
R182
R183
R184
R185
R186
R187
R1&8
R189
R190

R201
R202
R203
R204

R207
R208
R209
R210
R211
R212
R213
R214
R21S
R216
R217
R218
R219
R220
R221
R222
R223
R224
R225
R226
R227
R228
R22%9
R230
R231
R232

RD14BR2C181Y
RN14BK2E3300F
RD14BB2C224)
RD14BB2C100J
RN14BIY2E3300F
RN14BIK2E1200F
RM14BIK2E1200F
RD14BB2C2924
RD14BB2C392)
RD14BB2C481.
RD14BB2C181J
RO14BB2C181J
RN148BK2C33R0OF
RN14BK2C33ZROF
RD14BB2CS60J
RD14BR2CA30J
RN148K2C3200F
RN14BK2CZ200F
RN148K2C33ROF
RN14BK2C33R0OF
RM14BK2C1800F
RN14BK2C3900F
RN14BK2C3200F
RD14BB2C470J
RD14BB2C470J
RN148K2ZC1200F
RD148B2C122J
RD14BB2C122J
RD14BB2C181J
RD148B2C181.J
RN14BK2C1000F
RD14BB2C822J
RD14BB2C822.]
RD14BB2C330.J
RD14BB2C3304
RD14BB2C3320.1
RD14BB2C330.4
RD14BB2C182.J
RD14BR2C182J
RD14BB2C221J
RD14BB2C221.)
RD14BB2C100.)
RD14BB2C100J
RD14BB2C470J
RD14BB2C122J
RD14BR2C122J
RD14BBR2C2204
RD14BB2C392J
RD14BR2CA32)
RN14B1:2C3300F
RD14BB2CS6ZJ
RD148B2C100J

RD14BR2CZ91)
RD148B2C371J
RN14BK2C3300F
RN14BK2C3300F

RD14BB2C682J
RD14BB2C6824
RD14BB2C821J
RD14BB82C821J
RD148B2C820J
RD14BB2C820J
RD14B82C100J
RD14BB2C103J
RD14BB2C103
RD14BB2C103.J
RD14BB2E103J
RD14BB2E103d
R014BB2E103J
R90-0645-0S

RD14BB2C102J
RD14BB2C103J
RD14BB2C102J
RD14BB2C102J
RD14BB2E101J
RD14BB2E101J
RD14B8B2C100.J
RD14BB2C100J
RD14BB2C100J
RD14BB2C481.)
RD14BB2C481.)
RD14BB2E100J

RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.

NAME & OESCRIPTION

CARBON
METAL FILM
CARBON
CARBON
METAL FILM
METAL FILM
METAL FILM
CARBON
CARBON
CARBON
CARBON
CARBON
METAL FILM
METAL FILM
CARBON
CARBON
METAL
METAL
METAL
METAL
METAL
METAL
METAL
CARBON
CARBON
METAL FILM
CARBON
CARBON
CARBON
CARBON
METAL FILM
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBOM
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
METAL FILM
CARBON
CARBON

FILM
FILM
FILM
FILM
FILM
FILM
FILM

CARBON
CARBON
METAL FILM
METAL FILM

CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
NETWORK
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON

180
330
220K
10
330
120
120
3.9K
2. 9K
480
180
180
33.0
33.0
56
33
290
390
33.0
23.0
180
390
290
47
47
120
1.2K
1.2K
180
180
100
8.2K
8.2K
33
33
33
33
1.8K
1.8K
220
220
10
10
47
1.2K
1.2K
22
3.9K
6.8K
330
5. 6K
10

390
390
330
330

6.8K
6.8K
820
820
82
82
10
10K
10K
10K
10K
10K
10K
4X10K
1K
10K
1K
1K
100
100
10
10
10
680
480
10

S%
S%

S%
S%
S%
5%
S%
S%

1/76W
1/4W
1/6W
1/6W
1/74W
1/4W
174W
1/76W
1/6W
1/6W
1/76W
1/76W
1/6W
1/76W
1/76W
1/76W
1/6W
1/76W
1/76W
1/6W
1/6W
1/76W
1/76W
1/6W
1/76W
1/76W
1/6W
1/6W
1/76W
1/6W
1/6W
1/76W
1/76W
1/76W
1/6W
176U
1/76W
1/76W
1/76W
1/76W
1/76W
1/76W
1/76W
1/76W
1/76W
1/76W
1/76W
1/76W
1/76W
1/76W
176U
1/76W

1/76W
1/6W
1/76W
1764

1/6W
1/6W
1/6W
1/76W
1/76W
1/76W
1/76W
1/6W
1/6W
1/76W
1/74W
174U
1/74W

1/76W
1/6W
176U
1/76W
1744
1744
1/76W
1/76W
1/6W
1/6W
1/76W
1/74W
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REF.NO PARTS NO

34

R301
R302
R303
R304
R30S
R306
R307
R308
R309
R310
R311
R312
R313
R314
R31S
R316
R317
R318
R319
R320
R321
R322
R3232
R324
R325
R326
R327
R328

R334
R33S
R336
R337
R338
R339
R340
R341

R3S1
R352
R353
R354
R35%
R3564
R357
R358
R359
R340
RZ&1
R362
R3&3

R401
R402
R403

RE0O1
R802
R803
R804
R80S
R806
RBO7
R808

R901

S001
S002

5101
S102

S201

TC00S
TCODG
TC007
TCO08

TC10S
TC106
TC107
TC108

RS14GB3D2R2J
RD14BBZE10LJ
RS14GB3D470J
RN148K2C1202F
RN14BK2C1202F
RS14GB2D0O10J
RS14GB3F270J
RM14BKZCS601F
RN14BK2CS601F
RN14BK2CSA01F
RS14GB3D220d
RN14BK2C3901F
RN14BK2C9101F
RS14GB3A270J
RS14GB30272J
NO USE
RO14BB2E4R7J
RD14BB2C101J
RD14BB2CS61J
RN14BK2C1153F
RN14BK2E1002F
RS14GB3A270J
RS14GB3A472J
RD14BB2C4R7J
RD14BB2C101J
RD14BB2E221J
RN14BK2CS5602F
RD14BB2CS61J

RN14BK2CL1S2F
RD14BB2C541 ]
RS14GBZD0N10J
RS14GB3D330J
RN14BK2C2741F
RN14BKZ2EQLO1F
RDI4BBIEZZS
RD14RPB2C104.J

RD14BB2C184.
RD14BB2C103J
RD14BB2C1034
RD14BB2C1044
RD14BB2C104.)
RD14BB2C224J
RD14BB2C4 74.]
RD14BB2C4 74
RD14BBZ2C4T 1]
RN14BK2C1102F
RN14BK2C7S00F
NO USE
RD14BB2C100U

R90-0642-05
R90-0643-05
R20-0667-05

RD14BR2C10L
RD14BBZC390.]
RD14BB2E331J
RD14EB2C470J
RD14BB2C470J
RD14BB2C331J
RD14BBZE?10J
RD14BBZE?104

RD14BB2C104J

S$32-4007-05
502-4513-0S

S32-4007-05
S02-4513-05

$32-4008-05

C05-0453-05
£05-0453-05
C05-0456-05
C05-0456-05

C05-0453-0S
C05-0453-05
C05-0456-05
C05-0456-0S

PARTS LIST

NAME & DESCRIPTION
5 o

RES. METAL FILM 2.2 S%
RES. CARBON 100 5%
RES. METAL FILM 47 5%
RES. METAL FILM 12K 1%
RES. METAL FILM 12K 1%
RES. METAL FILM 1 5%
RES. METAL FILM 27 S%
RES. METAL FILM S.6K 1%
RES. METAL FILM S.6K 1%
RES. METAL FILM S.6K 1%
RES. METAL FILM 22 S%
RES. METAL FILM 3.9K 1%
RES.. METAL FILM 9.1K 1%
RES. METAL FILM 27 5%
RES. METAL FILM 2.7K 5%
RES. CARBON 4.7 5%
RES. CARBON 100 5%
RES. CARBON 560 S%
RES. METAL FILM 115K 1%
RES. METAL FILM 10K 1%
RES. METAL FILM 27 S%
RES. METAL FILM 4.7K 5%
RES. CARBON 4.7 S%
RES. CARBON 100 5%
RES. CARBON 220 5%
RES. METAL FILM 5SéK 1%
RES. CARBON 560 5%
RES. CARBON 560 5%
RES. METAL FILM 1 5%
RES. METAL FILM 33 S%
RES. METAL FILM 3.74K 1%
RES. METAL FILM 9.1K 1%
RES. CARBON 2.2M S%
RES. CARBON 100K  S%
RES. CARBON 180K S%
RES. CARBON 10K S%
RES. CARBON 10K S%
RES. CARBON 100K 5%
RES. CARBON 100K 5%
RES. CARBON 220K S%
RES. CARBON 470K 5%
RES. CARBON 470K 5%
RES. CARBON 470 S%
RES. METAL FILM 11K 1%
RES. METAL FILM 750 1%
RES. CARBON 10 S%
RES. NETWORK 6X100K

RES. NETWORK PX100K

RES. NETWORK 4X4 . 7K

RES. CARBON 100 5%
RES. CARBON 39 5%
RES. CARBON 330 S%
RES. CARBOMN 47 5%
RES. CARBON 47 S%
RES. CARBON 330 5%
RES. CARBON 91 S%
RES. CARBON %1 5%
RES. CARBON 100K  S%

LEVER SWITCH 4-3

LEVER SWITCH 4-3

LEVER SWITCH 4-5

CAP. TRIMMER 10P
CAP. TRIMMER 10P
CAP. TRIMMER 60PF
CAP. TRIMMER 60PF
CAP. TRIMMER 10pP
CAP. TRIMMER 10pP
CAP. TRIMMER 60PF
CAP. TRIMMER 60PF

1/4W
2W
1/6W
1/6UW
2W
3W
176W
1/76W
1/76W
2W
176U
1/6W
1w
2W

1/74W
1/76W
1/76W
1/6W
1/74W
1W
1w
176U
1/6W
174U
1/76W
1/76W

1/76W
2W
2W
1/6W
1/74W
174U
1/76W

176W
1/6W
1/76W
1/76W
176U
1/76W
1/6W
1/76W
1/76W
1/6W
1/76W

1/6W

176U
1/76W
1/74W
176W
1/6W
1/76W
1/4W
1/4W

1/6W

REF.NO PARTS NO
THOO1 SDT100
THOO02 111-400-3

SDT100
111-400-3

TH101
TH102

uoo1
U002

LF411CN
CA3127E

U101
U102

LF411CN
CA3127E

11201
U202
U203
11204
uz20s

SNT4LS4G 7N
SN74LSOON
SN74LSOON
SN74LS112AN
SN74LSOON

201
U302
U302
U304

N.IM45580D
NJM4S58D
N.JM4S580
T8020AP
U351 TC40118P
VROD1 R12-4516-05
VR0O02 R12-3550-0S
VROOZ R12-0577-05
VROO4 R12-0575-0S
VROOS R12-1546-05
VROO& NO USE
VROO? R12-3550-05
VRO0OB R12-0576-0S
VRO0O9 R12-0577-05
VRO10 R12-1545-05
VRO11 R12-1545-0S5

VRI0O1 R12-4516-05
VR102 R12-3550-05
VR103 R12-0577-05
VR104 R12-0575-05
VRIDS R12-1546-0S
VR10& NO USE

VR107 R12-3550-0S
VR108 R12-057¢-05
VR109 R12-0577-05
VR110 R12-1545-05
VR111 R12-1545-05

VR201 R12-0575-0S

VRZ01 R12-1545-0S5

VR351 R12-0577-05

NAME & DESCRIPTION

THERMISTOR
THERMISTER

THERMISTOR
THERMISTER

IC,DUAL

IC.

IC,DUAL

IC.

IC.
IC,
IC,
IC,
ic,

IC,
Ic,
IC.

RES.
RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.
RES.

RES.

JFET INPUT OP
TR. ARRY N-P-N
JFET INPUT OP
TR. ARRY N-P-N
DECODER/DRIVER
QUAD 2-INPUT NAND
QUAD 2-INPUT NAND
DUAL JK-FF

QUAD 2-INPUT NAND

DUAL
DUAL
DUAL

0P AMP
0P AMP
oP AMP

QUAD 2-INPUT NAND
50K B
20K 8
500 B
100 B8
2K B

SEMI
SEMI
SEMI
SEMI
SEMI

FIXED
FIXED
FIXED
FIXED
FIXED

SEMI
SEMI
SEMI
SEMI
SEMI

FIXED
FIXED
FIXED
FIXED
FIXED

20K B
200 B
500 B
1K B
1K B

SEMI
SEMI
SEMI
SEMI
SEMI

FIXED
FIXED
FIXED
FIXED
FIXED

S0K B
20K B
500 B
100 B
2K B

SEMI
SEMI
SEMI
SEMI
SEMI

FIXED
FIXED
FIXED
FIXED
FIXED

20K B
200 8
500 B
1K B
1K B8

SEMI FIXED 100 B

SEMI FIXED 1K B

SEMI FIXED S00 B

AMP

AMP

GATE
GATE

GATE

GATE



VERTICAL FINAL UNIT

PARTS LIST

(X73-1840-00)

REF.NO PARTS NO

Cc002
€003
C004
C0o0s
C006
coov
coos
Cc009%
C010
co11
C012
Cco13
CcO14
CO15
CO1¢
co1v
co18
Cco19
Cc020
c021
€022
co23
C024
Cc02s
Co26
coz7
c028
Cc029
€030
Co31
c032
C033
C0z4
C035
C0z6

C101
Cc102
C103
C104

c201
C202
C203
C204
€205
C206
C207
cz08
c209
c210
Cc211
C212
c213
C214
C215
C216
C217
€218
C219

801

D001
D002

D101
D102
0103
D104
D10S
D106
D107
D108

F02-0511-05
J25-5347-13
J30-0605-05
L92-0110-05
R92-1061-0S
CC4SCH1H271J
CK45FB1H222K
CA92FM1H104K
C%1-1275-0S
€91-1275-05
NO USE
CK4SFF1H1032
NO USE
CEQ4HW1C100M
CK45FF1H1032
CK4SFF1H1032
CK45FF1H1032
CK4SFF1H1032
CK45FF1H1032
C91-0753-05
CK4SFBIH102K
CA92FM1H4 73K
C?1-0769-05
£91-0769-05
CK45B2H103K
CK45B2H103K
CO92FM1H104K
CEQ4EW1E470OM
CA%2FM1H104K
CEQ4EW1ES4TOM
CG92FM1H104K
CEQ4EWIE47OM
CK45B2H103K
CiK45B2H103K
CK4SB2H103K
CA92FMIH104K
CEO4EWIE47OM
CK45FF1H1032
CK4SFF1H1032Z
CEQ4W2C010M

CK4SFF1H1032
CK4SFF1H1032
NO USE

CK4SFF1H1032

CEO4EWIELIOOM
CK4SFF1H1032
CK45FB1H102K
NO USE
CC4SFCH1Hé680J
CK4SFF1H1032
CC45FCHIH3304
CK45FF1H1032
CC45FCH1H3304
CEO4EW1E100M
CEQO4EW1E1O0OM
CK4582H103K
ClK45B2H103K
C91-1269-0S
C91-1269-05
CEO4EWIELIOOM
CK45FF1H1032
CK45FF1H1032
CK4SFF1H1032

© CO92M1H104K

MA700
MA700

MAT00
MA700
155132
155132
MA700
NO USE
1558132
MA700

- CAP,

NAME & DESCRIPTION
HEAT SINK(G13,14)

PCB (UNMOUNTED)
SPACER

FERRITE BEADS
JUMPING RES.
CAP. CERAMIC
CAP. CERAMIC
CAP. MYLAR

CAP. ELECTRO
CAP. ELECTRO
CAP. CERAMIC
ELECTRO
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
MYLAR
AXTAL
AXIAL
CERAMIC
CERAMIC
MYLAR
ELECTRO
MYLAR
ELECTRO
MYLAR
ELECTRO
CERAMIC
CERAMIC
CERAMIC
MYLAR
ELECTRO
CERAMIC
CERAMIC
ELECTRO

CAP.
CAP,
CAP,
CAP.
CAP.
CAP.
CAP.
CAP.
CAP,
CAP,
CAP.
CAP.
CAP.
CAP.,
CAP.
CAP.
CAP.
CAP.
CAP.
CAP,
CAP,
CAP.
CAP.
CAP.
CAP .,
CAP.
CAP.

CAP.
CAP.

CERAMIC
CERAMIC
CAP. CERAMIC
CAP.

CAP.
CAP,

ELECTRO
CERAMIC
CERAMIC

CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP,
CAP.

CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
ELECTRO
ELECTRO
CERAMIC
CERAMIC
POLYESTER
POLYESTER
ELECTRO
CERAMIC
CERAMIC
CERAMIC

CAP,
CAP.
CAP.
CAP.
CAP.
CAP. MYLAR
DIOOE

DIODE

DIODE
DIODE
DIODE
DIOOE
DIODE

DIODE
DIODE

ZERO OHM (SMM>

270P  S% 50V
2200P 10% SOV
0.1 10% 50V
0.033F 5.5V
0.033F 5.5V
0.01 soV
10 20% 16V
0.01 SOV
0.01 S0V
0.01 SOV
0.01 SOV
0.01 sov
470P 10% S0V
1000P 10% SOV
0.047 10% SOV
0.01 20% 16V
0.01 20% 16V
0.01 10% 500V
0.01 10% S0QV
0.1 10% S0V
47 20% 25V
0.1 10% 50V
47 20% 25V
0.1 10% S0V
47 20% 25V
0.01 10% S00V
0.01 10% S00V
0.01 10% 500V
0.1 10% S0V
47 20% 25V
0.01 S0V
0.01 sov
1 20% 160V
0.01 SOV
0.01 sV
0.01 50V
10 20% 2%V
0.01 SO0V
1000P 10% SOV
48P S% 50V
0.01 50V
33P 5% 50V
0.01 S0V
33p S% 50V
10 20% 25V
10 20% 25V
0.01 10% 500V
0.01 10% 500V
0.047 10% 250V
0.047 10% 250V
10 20% 25V
0.01 S0V
0.01 S0V
0.01 sV
0.1 10% SOV

REF.NO PARTS NO

D109
D110

D201
D202
D203

1.001
L002
L0032
LOO4
LO0S
LOGé&
LOO7
L.0o8

F006
POOT
P008

PO13
PO2?

F0O34
P35
POZ&

PN4E
FO62

0001
G002
0003
Q004
000S
Q006
0007
Q008
Q00?

Q012
Q013
G014
Q015
Q016
0017
0018
0019

0101
0102
G103
Q104
0105
0106
0107
(3108

n201
0202
0203
Q204
0205
Q206
0207
2208
0209
0210
0211
0212
0213
0214

ROO1
RO02
RO0O3
RO04
ROOS
RO06
ROO7?
ROO8

NO USE
1SS132

1SS132
MA700
MA700

L40-4701-03
L40-4701-03
L40-4701-03
L40-4701-03
L40-4701-03
L40-4701-03
L40-3381-70
L40-3381-70

E40-0373-0S
NO USE
E40-0373-05

E40-0773-05
£40-0873-05

E23-0401-05
E40-0373-05
E40-0373-05

E40-0473-05
E40-0373-05

2SC2671CHD
2SC2671CHD
25A1206 U0
25A1206 (IO
2SC2671(H)
2SC2671 (HD
2SC2785(F)
2SA1206 U6
2SA1206 KD

2SC2671(H)
2SC2671(H)
2SC3779(DO
2SC3779¢D)
2SC3779¢D)
2SC3779(D)>
2SC1164(C0>
25C1164(0>

25C1907
258C1907
2SA1005 O
2SA100S KO
25C1907
25C1907
2SA1005A0
2SA100S KK -

25C1907
2SC1907
2SA1015¢YD
2SA1015<CYD
2SC1907
25C1907
2SA100S 4O
2SA1005¢K>
28C1907
2SC1907
25C3423
25C3423
2SA1360¢Y)
2SA1360CY)

RN14BK2C91ROF
RN14BK2C?1ROF
RD14BB2C470.)

RD14BB2C470J

RN14BK2C82R0OF
RD14BB2C471J
RD14BB2C471J
RD14BB2C472.J

NAME & OESCRIPTION

DIOOE

DIODE
DIODE
DIODE

FERRI
FERRI
FERRI
FERRI
FERRI
FERRI
FERRI
FERRI

INDUCTOR
INDUCTOR
INDUCTOR
INDUCTOR
INDUCTOR
INDUCTOR
INDUCTOR
INDUCTOR

PIN CONNECTOR

PIN
PIN
PIN
PIN

PIN
PIN

PIN

TR. SI.
TR. SI.
TR. SI,
TR. SI.
TR. SI,
TR. SI.
TR. SI.
TR. SI,
TR. SI.

TR. SI,
TR. SI,
TR. SI,
TR. SI.
TR. SI.
TR. SI,
TR. SI,
TR. SI.

TR. SI,
TR. SI,
TR. SI.
TR. SI.
TR. SI.
TR. SI,
TR. SI,
TR. SI.

SI.
TR. SI.
TR. sSI,
TR. SI.
TR. SI,
TR. SI.
ST,
TR. SI.
TR. SI.
TR. SI.
TR. SI.
TR. SI,
TR. SI,
TR. SI.

CONNECTOR
CONNECTOR
CONNECTOR
TERMINAL

CONNECTOR
CONNECTOR
CONNECTOR

CONNECTOR

NPN
NPN
PNP
PNP
NPN
NPN
NPN
PNP
PNP

NPN
NPN
NPN
NPN
NPN
NPN
NPN
NPN

NPN
NPN
PNP
PNP
NPN
NPN
PNP
PNP

NPN
NPN
PNP
PNP
NPN
NPN
PNP
PNP
NPN
NPN
NPN
NPN
PNP
PNP

. METAL FILM
. METAL FILM
. CARBON
. CARBON
. METAL FILM
. CARBON
. CARBON

CARBON

471UH
47UH
4 7TUH
47UH
471H
47UH
0.33UH
0.33UH

3P
3P
P

8r

P
P

4P

91.0
91.0
47
47
82.0
470
470
4.7K

10%
10%
10%
10%
10%
10%

10%
10%

1%

S%

1/6W
1/76W
1/6W
1/6W
1/6W
1/6W
1/6W
1/6W

35



REF.NO PARTS NO

RO0?
RO10
ROL1
RO12
RO13
RO14

ROL17
RO18
RO19
RO20
RO21
ROZ2
RO22
RO24
RO2S
RO26
RO27
R0O28
RO2?
RO30
RO31
RO32
RO33
RO34

RO37

R042
RO43
RO44
RO4S
RO46
RO47
RO48
R049
ROS0
ROS1
ROS2
ROS3
ROS4
ROSS
ROS6
ROS7?
ROS8
ROS?
RO40
RO&1
RO&2
RO&3
RO&4
RO&S
RO&6
RO67
RO4A8
RQ6%9
RO70

R101
R102
R102
R104
R10S
R1064
R10O7
R108
R109
R110
R111
R112
R113
R114
R115
R116
R117
R118
R119
R120
R121
R122
R123
R124
R125

36

RD14BB2C682J
RD14BB2C203J
RD14BB2C473.
RD14BB2C473J
RD14B8B2C331J
RD14BB2C331J

RN14BK2C2701F
RN14BK2C2201F
RN14BK2C3000F
RN14BK2C3000F
RN14BK2C2700F
RD148B2C220J
RD14882C220J
RN14BK2C1000F
RN14BK2C1000F
RD14BB2C331J
RN14BK2C4701F
RN14BIC2C3601F
RD148B2C681J
RD14BB2C681J
RD148B2C470J
RD148B2C470J
RN14BK2C3200F
RN14BK2C3%00F

RN14BK2C91ROF

RN14BK2E3900F
RN14BK2E3900F
RD14882C220
RD14BB2C220.J
RD14BB2E361J
RD148B2E361.
RD148B2C1014
RD14BB2C101J
RD148B2C220J
RD14BB2C220J
RD14BB2C220.
RD14BB2C220J
RN14BK2E 33ROF
RN14BK2E33ROF
RD14BB2E100J
RD14BB2C822J
RD14BB2C103J
RD14BB2C752J
RD14BB2E220J
RD14BB2E220.
RS14BB3F911J
RS14GB3F102J
RS14GB3F911J
RS14GB3F102J
RD148B2E391.J
RD14BB2E391J
RD14BB2C271J
RD14BB2CS11.
RD148B2C163J

RD14BB2C103J
RD14BB2C332J
RD148B2C102)
RD14BB2CS614J
RD14BB2CS61J
RD14BB2C331J
RD14BB2C103J
RD14BB2C103J
RD148B2C102.J
RN14BK2C8201F
RN14BK2E1601F
RN14BK2C3300F
RN148K2C4700F
RN14BK2C4700F
RD14BB2C102.J
NO USE
RD14BB2C103J
RD14BB2C332J"
RD14BB2C102J
RD14BB2C332J
RD14BB2C332J

-RN14BK2C1201F

RD148B2C471J
RD148B2C103J
RD14BB2C103J

RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.

RES.

RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.

CARBON
CARBON
CARBON
CARBON
CARBON
CARBON

METAL FILM
METAL FILM
METAL FILM
METAL FILM
METAL FILM
CARBON
CARBON
METAL FILM
METAL FILM
CARBON
METAL FILM
METAL FILM
CARBON
CARBON
CARBON
CARBON
METAL FILM
METAL FILM

METAL FILM

METAL FILM
METAL FILM
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
METAL FILM
METAL FILM
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
METAL FILM
METAL FILM
METAL FILM
METAL FILM
CARBON
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
(ARBON
C RBON
CARBON
METAL FILM
METAL FILM
METAL FILM
METAL FILM
METAL FILM
CARBON

CARBON
CARBON
CARBON
CARBON
CARBON
METAL FILM
CARBON
CARBON
CARBON

NAME & DESCRIPTION
RES. 6.8K

RES.
RES.
RES.
RES.
RES.

20K
47K
47K
330
330

2.7K
2.2K
300
200
270
22
22
100
100
330
4.7K
3.6K
680
680
47
47
350
390

91.0
390

PARTS LIST

1/76W
1/6W
1/6W
1/76W
1/76W
176U

1/76W
176U
1/6W
176U
1/76W
1/76W
1/76W
1/6W
1/6W
1764
1/76W
1/76W
1/76W
176U
1/6W
1/76W
1/6W
1/76W

1/76W

174U
1744
1/76W
1/76W
1/4W
1/4W
1/76W
1/6W
1/76W
176U
1/6W
1/76W
1744
1/74W
1/4W
1/76W
1/6W
1/76W
1/4W
1/4W
3W
W
3W
3W
1/4W
1/4W
1/76W
1/6W
1/76W

1/76W
1/76W
1/6W
1/6W
1/76W
1/76W
1/6W
1/6W
1/76W
1/76W
1744
1/76W
1/6W
1/76W
1/76W

1/76W
1/6W
1/6W
1/6W
1/76W
1/76W
1/6W
1/76W
1/6W

REF .NO
R126
R127
R128
R12%
R130
R131
R132
R133
R134
R135

R201
R202
R203
R204
R20S
R206
R207
R208
R209
R210
R211
R212
R213
R214
R215
R216
R217
RZ18
R219
R220
R221
R222
R223
R224
R225
R226
R227
R228
R229
R230
R231
R222
R233
R274
R23%
R236
R237
R238
R2329
R240
R241
R242

R801

R902
R903
R90N4
R90S
R%06

TCOO1
TCO02
TCOO3
TCO04%

TH901

VROO1
VR0O02
VROO3
VROO4
VR0OOS
VR0O06

VR101
VR102
VR103
VR104

VR201
VR202
VR202

PARTS NO
RD14882C102J
RD14BB2C104J
RD14BB2C104J
RN14BK2C8201F
RN14BK2C2201F
RN14BK2C8200F
RD14BB2C103J
R014BB2C104J
RD14BB2C472J
RD14BB2E103J

RN14BK2C4700F
RN14BK2C3741F
RD14BB2CS61J
RN14BK2C4700F
RD14BB2E682.
RN14BK2C2401F
RD14BB2C182J
R014BB2C182J
R0148BB2C152J
RD14BB2C152J
RN14BK2E47ROF
RD148B2C331J
RD14BB2C104J
RD14BB2C104J
RD14BB2C102J
RD148B2C102J
RN14BK2C6800F
RD14BB2C471J
RD14BB2C471J
RD14BB2EB22J
RN14BK2C1002F
RD14BB2C242J
RD14BB2C222J
RD14BB2C2221
RD14BB2C2224
RD14BB2C222J
RD14BB2C1244
RD14BB2C124
RD14BB2C222J
RD148B2C222J
RD148B2C391J
RO14BR2C391J
NO USE
RD14BB2C470J
RD14BB2C470J
RO14BY2H473J
RD14BY2H473J
RD14BY2H683J
RD14BY2H683J
NO USE
RN14BK2C1201F
RN14BK2C1201F

RD148B2C1244J

RD14BB2C471J
RD14BB2C391J
RD14BB2E154J
RD14BB2E471J
RD14BB2C432J

C05-0454-05
C05-0454-05
C05-0455-05
C05-0453-0S

SDT1000

R12-1545-05
R12-0576-0S
R12-3550-0S
R12-1546-0S
R12-0577-05
R12-0575-05

R12-0576-05
R12-1545-05
R12-0577-0S
R12-1545-05

R12-1545-0S
R12-0575-0S
R12-7508-0S

NAME & DESCRIPTION
RES. CARBON 1K S%
RES. CARBON 100K 5%
RES. CARBON 100K S%
RES. METAL FILM 8.2k 1%
RES. METAL FILM 2.2K 1%
RES. METAL FILM 820 1%
RES. CARBON 10K S%
RES. CARBON 100K 5%
RES. CARBON G.7K 5%
RES. CARBON 10K 5%
RES. METAL.FILM 470 1%
RES. METAL FILM 3.74K 1%
RES. CARBON 560 5%
RES. METAL FILM 470 1%
RES. CARBON 6.8K 5%
RES. METAL FILM 2.4K 1%
RES. CARBON 1.8K S%
RES. CARBON 1.8K Ss%
RES. CARBON 1.5 5%
RES. CARBON 1.5 5%
RES. METAL FILM 47.0 1%
RES. CARBON X320 5%
RES. CARBON 100K 5%
RES. CARBON 100K 5%
RES. CARBON 1K S%
RES. CARBDON 1K S%
RES. METAL FILM 480 1%
RES. CARBON 470 S%
RES. CARBON 470 S%
RES. CARBON 8.2K S%
RES. METAL FILM 10K 1%
RES. CARBON 2.4K 5%
RES. CARBON 2.2 S%
RES. CARBON 2.21C 5%
RES. CARBON 2.2K %
RES. CARBON 2.2K %
RES. CARBON 120K %
RES. CARBON 120K &%
RES. CARBON 2.2K 5%
RES. CARBON 2.21K 5%
RES. CARBON 390 5%
RES. CARBON 390 S%
RES. CARBON 47 S%
RES. CARBON 47 S%
RES. CARBON 47K S%
RES. CARBON 47K S%
RES. CARBON 68K S%
RES. CARBON 48K S%
RES. METAL FILM 1.2K 1%
RES. METAL FILM 1.21K 1%
RES. CARBON 120K 5%
RES. CARBON 470 5%
RES. CARBON 390 5%
RES. CARBDN 150K 5%
RES. CARBON 470 S%
RES. CARBON 4.3K  S%
CAP. TRIMMER 20PF
CAP. TRIMMER 20PF
CAP. TRIMMER 30PF
CAP. TRIMMER 10P
THERMISTOR
RES. SEMI FIXED 1K B
RES. SEMI FIXED 200 B
RES. SEMI FIXED 20K B
RES. SEMI FIXED 2K B
RES. SEMI FIXED SO0 B
RES. SEMI FIXED 100 B
RES. SEMI FIXED 200 B
RES. SEMI FIXED 1K B
RES. SEMI FIXED SO0 B
RES. SEMI FIXED 1K B
RES. SEMI FIXED 1K B
RES. SEMI FIXED 100 B
RES. SEMI FIXED S00K B

1/6W
176W
1/76W
1/6W
1/76W
176U
1/6W
1/76W
1/76W
1744

1/6W
1/6U
176U
176U
1744
1/76W
176U
1/6W
1/76W
1/6W
174U
1/76W
1/6W
1/6W
1/76W
176W
1/76W
176U
1/76W
174V
1/6W
1/76W
1/6W
1/6W
1764
1/6UW
1/6U
1/76W
176U
1760
1/6W
176U

1/6W
1/76W
1/72W
1/2W
1720
1/2W

176U
1/76W

1/6UW

1/6W
1/6W
174U
1/74W
176U



PARTS LIST

HORIZONTAL UNIT

(X74-1500-00)

REF.NO PARTS NO

Cco01
C002
Cc003
C004
Cc005
C006
coov
C008
C0o09

co13
Ccolé

Cco19
020
co21
€022
coz3
C024
£02s
C02é
co27
£028
C029
C030
C031
€032
Cc033
C034
C03s
C036
Co37
coza
coze
£040
C041
C042
C043

C046

Ccos1
C052
C053

C101
c102
C103
C104
C10s
C106
Cc107
cios
C109
C110
Cl11
C112
C113
Cl14
C11S
Cl16
Cl17
c118
C119
Cc120
c121

E31-5533-15
F01-0867-0S
F11-1208-03
F15-0727-04
J25-5268-04
J25-5348-12
J42-0538-04
L92-0110-0S
N30-3006-41
R92-0150-05
R92-1061-0S
$29-4503-05
CC4SFCH1HO10C
CEQ4EW1E100M
CEO4EWIEL1OOM
CO92FMIH223K
CC45FSL1H2214
CQ92FMIH222K
CK4SFB1H102K
CEO4EW1E100M
CEQ4EWIEL1OOM

CC4SFCH1HOSOC
CK4SFF1H1032

CK45FF1H1032
CK45FF1H1032
CS15E1V010M
CS1SE1VO10M
CK4SFF1H1032
CEO4BWIE220M
CEQ4EWIELIQOOM
CEQ4EWIE4TOM
CK45FF1H1032
CK45FF1H1032
CO92FMIHZ223K
CC45FCHIH1S0J
CEQ4EWIE1OOM
CEQO4EWIE1OOM
CK4SFF1H1032Z
CEQ4EWIE1OOM
NO USE
CK4SFF1H1032
CK45FF1H1032
NO USE
CK45FF1H1032Z
CS1SE1VI0OOM
£91-1303-05
CK45SFF1IH1032
CK45FF1H1032

CEO4EW1E1O0OM

CC45FSL1H151d
NO USE
CEQ4EWIE100OM

CC4SFCH1H1000
£91-1304-05
CC45FCH1H470J
CC4SFSL1H271J
CA92FMIH104K
CK4SFF1H1032
CEQ4EWIE100M
CC45CH1H820J
C91-0574-0S
CC45FCH1H120J
CEO4EWIE10OM
CK4SFF1H1032
CC45FSL1H221J
CEQ4EWIHO10M
CK4SFF1H1032
CO92FM1H683K
CQA92FMIH4 72K
CEQ4EWIELIOLIM
CK45FF1H1032
CK4SFB1H1Q2K
CC45FCH1H470J

NAME & DESCRIPTION
LEAD WIRE WITH CONNECTOR.P39
HEAT SINK
SHIELD CASE
HOLDER (NEON LAMP)
PCB (UNMOUNTED) 86X44
PCB (UNMOUNTED)>
BUSHING
FERRITE BEADS
SCREW. PAN HD
JUMPING RES. ZERO OHMC10MM)
JUMPING RES. ZERD OHM (SMM)
ROTARY SWITCH WITH V.R.

M3X54

CAP. CERAMIC 1P 0.25P S0V
CAP. ELECTRO 10 20% 25V
CAP. ELECTRO 10 20% 25V
CAP. MYLAR 0.022 10% SOV
CAP. CERAMIC 220P S% SOV
CAP. MYLAR 2200P 10% S0V
CAP. CERAMIC 1000P 10% S0V
CAP. ELECTRO 10 20% 25V
CAP. ELECTRO 10 20% 25V
CAP. CERAMIC SP 0.25F 50V
CAP. CERAMIC 0.01 S0V
CAP. CERAMIC 0.01 SOV
CAP. CERAMIC 0.01 sov
CAP. TANTALUM 1 20% 38V
CAP. TANTALUM 1 20% 35V
CAP. CERAMIC 0.01 sov
CAP. ELECTRO 22 20% 25V
CAP. ELECTRO 10 20% 25V
CAP. ELECTRO 47 20% 25V
CAP. CERAMIC 0.01 sQv
CAP. CERAMIC 0.01 SOV
CAP. MYLAR 0.022 10% S0V
CAP. CERAMIC 15P 5% SOV
CAP. ELECTRO 10 20% 25V
CAP. ELECTRO 10 20% 25V
CAP. CERAMIC 0.01 S0V
CAP. ELECTRO 10 20% 25V
CAP. CERAMIC 0.01 SOV
CAP. CERAMIC 0.01 50V
CAP. CERAMIC 0.01 SOV
CAP. TANTALUM 10 20% 35V
CAP. CERAMIC 0.1 10% SOV
CAP. CERAMIC 0.0l SOV
CAP. CERAMIC 0.01 SOV
CAP. ELECTRO 10 20% 2%V
CAP. CERAMIC 150P 5% S0V
CAP. ELECTRO 10 20% 25V
CAP. CERAMIC 10 0.SP SOV
CAP. 3-TERMINAL 270P 20% 100V
CAP. CERAMIC 47pP S% S0V
CAP. CERAMIC 270P 5% =10}V
CAP. MYLAR 0.1 10% SOV
CAP. CERAMIC 0.01 SO0V
CAP. ELECTRO 10 20% 25V
CAP. CERAMIC 82pP 5% SOV
CAP. MYLAR 1 S% 100V
CAP. CERAMIC 12P S% S0V
CAP. ELECTRO 10 20% 25V
CAP. CERAMIC 0.01 S0V
CAP. CERAMIC 220P 5% S0V
CAP. ELECTRO 1 20% 50V
CAP. CERAMIC 0.01 50V
CAP. MYLAR 0.068 10% S0V
CAP. MYLAR 4700P 10% S0V
CAP. ELECTRO 100 20% 25V
CAP. CERAMIC 0.01 .50V
CAP. CERAMIC 1000P 10% SOV
CAP. CERAMIC 47P S% sov

REF.NO PARTS NO

C122
C123
C124
C125
Cl126
C127
C128
Cl29
C130

C201
C202
C203
C204
€205
C206
C207
£208
Cc209
C210
c211
c212
Cc213
C214
c21%
C216
Cc217
c21i8
c217
C220
c221
C222
C223%
C224
C225
C226
C227
€228
€229
€230
C231
£232
C233

C401
C402
€403
C404
£405
C406
C407
£408
C409
C410
c41l
c412
€413
C414
C41s
C416
C417
C418
C419
C420
c421
C422
£423
€424
€425
C426
C427
C428
C429
£430
C431
C432
€433
C434
£435
C436

Cs01
Ccs02
Cs03

CEO4EWIE100M
CEO4EW1E100M
CK45FF1H1032
CK45FF1H1032
CK45FF1H1032
CEQ4EWIELIOOM
CK4SFF1H1032
CS1SE1C3R3M

CK45FF1H1032

£91-1304-05
CC4SFSL1H271J
CS15E1C3R3M
CO92FM1H104K
CK4SFF1H1032
CEO4EW1E100M
CC4SCH1H820J
C91-0574-05
CC4SFCH1HOS0C
CK4SFF1H1032
CC4SFCH1H120J
CEQ4EW1E LOOM
CC4SFCH1H470J
CC4SFCHLHOSOC
CC4SFCH1H100D
CEO4BW1C100M
CK4SFF1H1032
CK4SFF1H103Z
CK4SFF1H1032
CK4SFF1H103Z
CK4SFF1H1032
CC4SFSL1H151Y
CC4SFSL1HG 71
CEQ4EW1E100M
CK4SFF1H103Z
CEO4EW1E100M
CEQ4EW1E100M
CK4SFF1H103Z
C91-0769-05
CC4SFSL1H271J
CEQ4EW1E100M
CK4SFF1H1032
CEO4EW1E100M

CK4SFF1H1032
CC4SFSLIHS61
CEQ4EW1E100M
CEQ4EWIE1O0M
CK4SFF1H1032
CK4SFF1H1032
CK4SB2H103K
€91-1266-05
£91-1266-05
C91-1266-05
CK45B2H103K
C91-1266-05
£91-1266-05
C91-1267-05
CK45B2H103K
£91-1267-05
CEO4EWLHO1OM
CK4SFB1HZ22K
CO92FM1H104K
NO USE
CEQ4EWIELOIM
C91-1264-05
£91-1267-05
€91-1267-05
£91-1267-05
CEO4W2CO10M
CEQ4W2C100M
CK45B2H103K
CK4SFF1H1032
Ck45B2H103K
CA92FMIHI04K
CO92FMIH104K
CO92FMIH104K
CEQ4EWIEIOOM
CK45B2H103K
CEOSEWIE100OM

CC4SFSL1H331J
NO USE
CK45FF1H1032

CAP,
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP,
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP,
CAP.
CAP.
CAP.
CAP.
CAP,
CAP.
CAP.
CAP.
CAP.

CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP,
CAP.
CAP.
CAP.
CAP.
CAP.,
CAP.
CAP.

CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.

CAP.
CAP.

NAME & DESCRIPTION

CAP. 20%
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.

ELECTRO 10 4
ELECTRO 10 20%
CERAMIC 0.01
CERAMIC 0.01
CERAMIC 0.01
ELECTRO 10 20%
CERAMIC 0.01
TANTALUM 3.3 20%
CERAMIC 0.01
3-TERMINAL 270P 20%
CERAMIC 270P S%
TANTALUM 3.3 20%
MYLAR 0.1 10%
CERAMIC 0.01
ELECTRO 10 20%
CERAMIC 82P S%
MYLAR 1 5%
CERAMIC SP 0.25P
CERAMIC 0.01
CERAMIC 12P S%
ELECTRO 10 20%
CERAMIC 47P S%
CERAMIC SP 0.25P
CERAMIC 0P 0,5P
ELECTRO 10 20%
CERAMIC 0.01
CERAMIC 0.0l
CERAMIC 0.01
CERAMIC 0.01
CERAMIC 0.01
CERAMIC 150F 5%
CERAMIC 470P  S%
ELECTRO 10 20%
CERAMIC 0.01
ELECTRO 10 20%
ELECTRO 10 20%
CERAMIC 0.01
AXIAL 0.01 20%
CERAMIC 270P  S%
ELECTRO 10 20%
CERAMIC 0.01
ELECTRO 10 20%
CERAMIC 0.01
CERAMIC S60P  S%
ELECTRO 10 20%
ELECTRO 10 20%
CERAMIC 0.01
CERAMIC 0.01
CERAMIC 0.01 10%
CERAMIC 1000P
CERAMIC 1000¢F
CERAMIC 1000P
CERAMIC 0.01 10%
CERAMIC 1000P
CERAMIC 1000P
CERAMIC 4700P
CERAMIC 0.01 10%
CERAMIC 4700P
ELECTRO 1 20%
CERAMIC 2200P 10%
MYLAR 0.1 10%
ELECTRO 100 20%
CERAMIC 22P
CERAMIC 4700P
CERAMIC 4700P
CERAMIC 4700P
ELECTRO 1 20%
ELECTRO 10 20%
CERAMIC 0.01 10%
CERAMIC 0.01
CERAMIC 0.01 10%
MYLAR 0.1 10%
MYLAR 0.1 10%
MYLAR 0.1 10%
ELECTRO 10 20%
CERAMIC 0.01 10%
ELECTRO 10 20%
CERAMIC 330P 5%
CERAMIC 0.01

25V
25V
S0V
sov
SOV
25V
Sov
16V
50V

100V
50V
16V
soV
S0V
25V
soV
100V
50V
SOV
S0V
25V
S0V
S0V
Y
16V
SOV
SOV
50V
50V
50V
50V
S0V
25V
S0V
25V
25V
S0V
16V
50V
25V
50V
25V

S0V
sovV
25V
25V
S0V
SOV
500V
6KV
6KV
6KV
500V
6KV
6KV
3KV
S00V
3KV
SOV
SOV
SOV

25V
3KV
3KV
3KV
3KV
160V
160V
500V
50V
500V
sov
50V
50V
25V
S00V
25V

sovV
50V

37



REF .NO PARTS NO

£504
C505
CS06
cs07
£s08
Cs09
CS10
C511

Cc701
C702
C703

801
c802
ca03
C804
C805s
806
807

C901
C?202
C903
€904
C905
C904
C£907
c?08
C?09
€210
Co11

D001
0002
D003
D004
DOOS
D006
0007
0008
0009
0010
0011
D012
D013
D014
DO1S

D101
D102
D103
0104
D10S
0106
D107
D108
D109
D110
D111
D112
D113
D114
D11S
D116
D117

D201
D202
D203
D204
D205
D206
D207
D208
D209
D210
0211
0212
D213
D214
021S
D216
D217

38

CK4SFF1H1032
CK4SF1H103Z

CK4GSFF1H1032
CK4SFF1H1032
CK4SFF1H1022
CK4SFF1H1032
CK4SFF1H103Z
CK4SFF1H1032

CEQ4EWIHI00OM
CK4SFF1H1032
CK4SFF1H1032

CC45CH1HO20C
CC45SL1H681J
CC45SL1H221d
CC4SSL1H271d
CQ92M1H104K

CEO4EWIEL100M
CEQ4EWIELIOOM

CK45F1H1032
CK45F1H1032
CK45F1H1032
CC45SL1HS61J
CK45F1H1032
CK45F1H1032
CC45CHIHOS50C
CK45F1H1032
CK45B1H102K
CC45CHIHO30C
CO92MIH104K

185132
1SS132
1585132
185132
155132
15SS132
HZS5.6J(B2)
15584
155132
155132
185132
185132
155132
185132
158132

185132
188132
1SS132
155132
155132
155132
155132
185132
158132
155132
155132
1SS132
NO USE
185132
158132
1SS132
158132

158132
1SS132
155132
1SS132
1SS132
158132
155132
155132
155132
155132
15586

155132
158132
155132
158132
15586

155132

NAME & DESCRIPTION

CAP.
CAP.
CAP.
CAP.
CAP.
CAP,
CAP.
CAP.

CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC

ELECTRO
CERAMIC
CERAMIC

CAP,
CAP,
CAP.

CAP.
CAP.
CAP.
CAP.
CAP.
CAP,
CAP.

CERAMIC
CERAMIC
CERAMIC
CERAMIC
MYLAR

ELECTRO
ELECTRO

CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.

CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
MYLAR

DIODE
DIODE
DIODE
DIODE
DICDE
DIODE
DIODE. ZENER
DI0DE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
OIODE

DIODE
DIODE
DIODE
DIOOE
DIDDE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE

DIODE
DIODE
DIODE
DIODE

DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODDOE
DIOOE
DIODE
DIOOE
DIODE
DIODE
DIODE
DIODE

.01
.01
.01
.01
.0l
.01
.01
.01

DOO0OOODOO0O0O

N DO

m - o
oo
=

680P
220P
270P
0.1
10
10

0.01
0.01
0.01
S40P
0.01
0.01
5P

0.01

PARTS LIST

20%

0.25P
5%
S%
S%
10%
20%
20%

1000P 10%

3P
0.1

5.62V

0.25pP
10%

S0V
50V
S0V
S0V
50V
sV
S0V
S0V

SO0V
SOV
SOV

S0V
S0V
S0V
sov
sov
25V
25V

sov
50V
50V
50V
S0V
SOV
50V
S0V
SOV
SOV
sov

REF .NO
D218
0219
0220
0221
D222

D401
0402
D403
D404
D40S
D406
D407
D408
D409
D410
D411
D412
D413
D414
D415
D416
D417

D424
D425
D426
D427
D428

0505
D506
DS07

D%01
J014

JW001
JW00?2

JWoo7?
JWO14
JWoz21

JWe01
JW902

L101
L201

L401
L402
L403
L404

NE4O1
NE402

POQ4
P0O0S

PO10

PO22
PO23
PO24
PO2S
PO26
PO27
P028
PO29
PO30
PO31
FO32
PO33

PO37?
FO28
POZ?

PARTS NO
1SS132
1SS132
135132
1SS132
1SS132

HZ2(B3)>
HZ2(B3)
1SS132
15583
15S83
15583
15583
15883
15583
15883
15583
185132
HZS5.6J(B2)
NO USE
155132
155132
Y10GA

MT230JC
HzZ236-2L
HzZ36-2L
HZ36-2L
B830-0957-0S

1SS132
155132
1SS132

155132
L40-2292-02

E31-5659-05
E31-5660-05

E31-5671-05
E31-5672-05
E31-5673-05

E31-5689-05
E31-5719-05

L40-2292-02
L40-2292-02

L40-1011-13
L40-2292-02
L40-2292-02
L40-2292-02

NE-28
NE-28B

E40-0273-05
E40-0273-05

E40-0573-05

E40-0673-05
E23-0401-05
E40-0373-05
£40-0573-05
E40-0273-05
E40-0273-05
£40-0373-05
NO USE
£40-0273-05
E£40-0373-05
E23-0401-0S
E40-0573-05

E40-0373-0S5
E40-0473-05S
E40~0473-05

NAME & DESCRIPTION

DIODE
DIODE
DIODE
DIODE
DIODE

DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE

+ ZENER
» ZENER

DIODE., ZENER

DIODE
DIODE
DIODE

DIODE., ZENER

DIDDE
DIOOE
DIODE

LED (LN322G6PT)

DIODE
DIODE
DIODE

DIODE

FERRI INDUCTOR

LEAD
LEAD

LEAD
LEAD
LEAD

LEAD
LEAD

FERRI
FERRI
FERRI
FERRI

FERRI
FERRI

NEON LAMP

NEON
PIN

WIRE
WIRE

WIRE
WIRE
WIRE

WIRE
WIRE

WITH
WITH

WITH
WITH
WITH

WITH
WITH

INDUCTOR

INDUCTOR

INDUCTOR
INDUCTOR
INDUCTOR
INDUCTOR

LAMP

CONNECTOR

PIN CONNECTOR

PIN CONNECTOR

PIN CONNECTOR
PIN TERMINAL.
PIN CONNECTOR
PIN CONNECTOR
PIN CONNECTOR
PIN CONNECTOR
PIN CONNECTOR

PIN CONNECTOR

PIN
PIN

CONNECTOR
TERMINAL

PIN CONNECTOR

PIN CONNECTOR

PIN

CONNECTOR

PIN CONNECTOR

2.2V
2.2V

5.62V

29.09V

2.2 20%

CONNECTOR
CONMECTOR

CONNECTOR
CONNECTOR
CONNECTOR

CONNECTOR
CONNECTOR

2.2UH 20%
2.2UH 20%
100UH 10%
2.2UH 20%

2.2UH 20%
2.2UH 20%

2P
2P

5P
6P
3P
2P
2P
P

2P
3P

SP
3P

4P
4P



REF.NO PARTS NO
P0O40 NO USE
PO41  E40-0273-05
FO42 E40-0373-0S5
PO43 ND USE
PO44 E40-7033-05
P04S E40-7032-0S
PO46 E40-0373-05
P47 E40-0273-05
PO48  E40-0273-0S
P42 E40-0273-05
FOSO0  E40-0473-05
POS1  E40-0273-0S5
PO0S2 E40-0473-05
POSX  E40-0273-05
POS4  E23-0401-05%

PO43  E23-0401-0%

PO71 E40-0373-05

E40-0673-05
E40-0216-0S

2SA1206
2SA1206
2SC1907
25C1907
2SK304CED
NO USE
2SA1206
2SA1206
2SAB38(B)
2SA838(B)>
25C245(1
2SK117¢BL)
2SA1005 K>
2SA1015CY)
25C1907
2SA1005¢K)>
25C1907
25C945¢@>
25C945(Q)
25C945¢(Q)
2SAB44 (D)
25C945(Q>

25AB44(D)
2SAB44<(D)
2SAB44 (D)
25A838(B)
2SC1345CE)
2SK170¢V)
2SK304<(F>
25C1907
2SA101SCYD
2SAB44 (D)
2SA1175(F)
2SC45(Q
25C945¢0)>
2SC245¢Q)

2SA844 (D)
25AB44 (D)
25AB44 (D)
2SA838(B)
2SC1345(E)
2SK170¢V)
2SK304(F)
25C1907
2SA1015¢Y)
2SA1015¢Y)
25AB44 (D)
25C945CQ)
UPAS48H
25C945(Q)
25A844 (D)
25AB44(D)>
25C945(Q)>
2SA1005 KD
2SA100S (K>
25C945¢Q)
2SC945(Q)

FIN
PIN

PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN

PIN
PIN
PIN

PIN

TR.
TR.
TR.
TR.

FET.

TR.
TR.
TR.
TR.
TR.
FET
TR.
TR.
TR.
TR.
TR.
TR.
TR.
TR.
TR.
TR.

TR.
TR.
TR.
TR.
TR.
FET
FET
TR.
TR.
TR.
TR.
TR.
TR.
TR.

TR.
TR,
TR,
TR.
TR.
FET
FET
TR.
TR.
TR.
TR.
TR.

TR.
TR.
TR.
TR.
TR.
TR.
TR.
TR.

PARTS LIST

NAME & DESCRIPTION

CONNECTOR 2P
CONNECTOR 3P

CONNECTOR 2P
CONNECTOR SP
CONNECTOR 3P
CONNECTOR 2P
CONNECTOR 2P
CONMECTOR ZP
CONNECTOR 4P
CONNECTOR 2P
CONNECTOR 4P
CONNECTOR 2P
TERMINAL

TERMINAL
CONNECTOR 3P
CONNECTOR 6P

CONNECTOR 2P

SI, PNP
SI. PNP
SI. NPN
SI, NPN
N-CHANNEL

SI. PNP
SI. PNP
SI. PNP
SI. PNP
SI. NPN
, N-CHANNEL
SI, PNP
SI. PNP
SI. NPN
SI, PNP
SI. NPN
SI. NPN
SI. NPN
SI. NPN
SI., PNP
SI. NPN

SI. PNP
SI. PNP
SI. PNP
SI. PNP
SI, NPN
« N-CHANNEL
+ N-CHANNEL
SI. NPN
SI, PNP
SI, PNP
SI, PNP
ST. NPN
SI., NPN
SI. NPN

SI. PNP
SI. PNP
SI. PNP
SI, PNP
SI. NPN
+ N-CHANNEL
« N-CHANNEL
SI. NPN
SI. PNP
SI. PNP
SI. PNP
SI. NPN

SI. NPN
SI. PNP
SI. PNP
SI. NPN
SI. PNP
SI. PNP
SI, NPN
SI. NPN

REF.NO PARTS NO

0401
0402
0403
Q404
0405
0406
0407
0408
04079
0410
D411

Q505
0506

ROO1
R0O0O2
ROO3
RO04
ROOS
RO06
ROO7
ROO8
ROO9
RO10
RO11
RO12
RO13
RO14
RO1S
RO16

RO27
RO28
RO29
RO30
RO31
RO32
RO33
RO34
RO35
RO36
RO37

RO4N
RO4G 1
RD4?
RD43
RO44
RO4S
RO46
RO47
RO48
RO49
ROS0
ROS1
ROS2
ROS3
ROS4
ROSS
ROS6
ROS?
ROS8
ROS9
ROG0
RO61
RO&2
R0O63
RO&4
RD65
RO66
RO67
RO68
RO69
RO70
RO71
RO72
RO73
RO74
RO7S
RO76
RO77
RO78

2SA1005 U0
2SA1005¢KD
25C1907

2SC1907

25D668ACC)
2SD668BACC)
2SD668BACC)
2SD668ACC)
2s5D880CY)>
28C945(Q)
2SA1015¢Y)

2SA1005 KO
25C%945(3)

RD14BB2C470J
RD148B2C821J
RD14B8B2C182J
RD14BB2C471J
RD14BB2C822J
RD14BB2C272J
RD14BB2C101J
RD148B2C220J
RD148B82C220J
RD14BB2C222J
RD148B2C100J
RD14B8B2C103J
RD14BB2C473J
RN14BK2E1004F
RD14BB2C474J
RD148B2C100J

RD14BB2C122J
RD14BB2C122J
RD148B2C1514
RD148B2C123J
RD148B2C123J
RD14BB2C222J
RD14BB2C222J
RD14BB2C222J
RD14BB2C221.J
RD14BB2CZ02.J
RD14BB2CS62J

RD14BB2C220J
RD148B2C220J
RD14BB2C4204
RD14BB2C272J
RD14BB2C272J
NO USE
RD14BB2C221J
RD148B2C221J
RD14BB2C471J
RD14BB2C471J
RD148B2C3314
RD14BB2C331J
RD14BB2C562J
RD14BB2CS62J
RD14BB2C102J
NO USE
RD148B2C103J
RD14BB2C103J
RD14882C105J
RD14BB2C105J
RO148B2C105J
RD14882C102J
RO14BB2C632J
RD14BB2C224J
RD14BB2C152J
L40-1091-03
RD14882C680J
RD14BB2C331J
RD14BB2E101J
RD14BB2C183J
RD14B82C103J
RD14BB2C102J
RD14BB2C474J
RD148B2C103J
RD148B2C103J
RD14BB2C103J
RD148B2E102J
RD14BB2C331J
RD14882C222J

NAME & DESCRIPTION

TR. SI. PNP
TR. SI. PNP
TR. SI, NPN
TR. SI. NPN
TR, SI, NPN
TR, SI. NPN
TR, SI. NPN
TR. SI, NPN
TR. SI, NPN
TR. SI. NPN
TR. SI. PNP

TR. SI, PNP
TR. SI, NPN

RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. METAL FILM
RES. CARBON
RES. CARBON

RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBDON
RES. CARBON

RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON

RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON

RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
FERRI INDUCTOR
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON.
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON

1K
6.8K
220K
1.5K
1UH
68
230
100
18K
10K
1K
470K
10K
10K
10K
1K
330
2.2K

S%
S%
5%
5%
S%

176U
1/76W
1/6W
1/6W
1/6W
1/6W
1/76W
1/6W
1/6UW
1/76W
1/6W
1/6W
1/6W
174U
1/6W
1/76W

1/76W
1/76W
1/6W
1/6W
1/76W
1/76W
1/76W
1/6W
1764
1764
1/6W

1764
1/76W
1/6W
1/6W
1/6W

1/76W
1/76W
1/76W
1/76W
1/76W
1/76W
1/76W
1/76W
1/76W

176U
1/6W
1/76W
1/6W
176U
1/6W
1/6W
1/76W
1/6W

1/76W
1/76W
1/74W
1/6W
1/76W
1/76W
1/76W
1/76W
1/6W
1/6W
1/4W
1/76W
1/6W

39



40

REF.NO PARTS NO

RO?9
RO80
ROS1
ROB2
R0O83
ROB4
RO8S
RO86
RO87
RO88
RO8%
RO%0
RO91
RO92
RO%3
RO%4
RN9S
RO?6
RO?7
RO98
ROZ9
R100
R101
R102
R103
R104
R105
R106
R107
R108
R109
R110
R111
R112
R113
R114
R11S
R116
R117
R118
R119
R120
R121
R122
R123
R124
R125
R126
R127
R128
R129
R130
R131
R132
R133
R134
R135
R136
R137
R138
R13%
R140
R141
R142
R143
R144
R145
R146
R147
R148
R149
R150
R151
R152
R153
R154
R15S
R1S6é
R157
R158

R201
R202
R203

RD14BB2C330J
RD14E8B82C101.J
RD14BB2C681.
RD14BB2C220.)
RD14BB2C220.J
RD14BB2C123J
RD14BB2CS42J
RD14BB2C331J
RO14BB2C103J
RD14BB2C271J
RD14BB2C1034J
RD148B2C103J
RD14BB2CS561J
RD14BB2C271J
RD14BB2C272.)
RD148B2C272.J
RD14BB2C152)
RD14BB2C211J
RD14BB2C682.)
RD14BB2C562.)
RD14BB2C33ZJ
RD14BB2C332.)
RD14BB2C103J
RD14BB2C101J
RD14BB2C181J
RD14BB2E151.)
RD14BB2C470.J
RD14BB2C470J
RD14BB2C152J
RD14BB2C1024
RD14BB2C102J
RD14882C101.J
RD14BB2C331J
RD14BB2C223J
RD14BB2C680J
RD14B82C103J
RD14BB2C101J
RD14BB2C103J
RD14882C103J
RD14BB2C392J
RD14BB2C183J
RD14BB2C121J
RN14BK2C2201F
RD14BB2C272J
RD148B2C103J
RD14BB2C123J
RD14BB2C472J
RN14BK2E3004F
RN148K2C1004F
RN14BK2CS003F
RN14BK2C3003F
RN148K2C1003F
RN14BK2CS002F
RN14BK2C3002F
RN14BK2C1002F
RN14BK2CS001F
RN14BK2C3001F
RN14BK2C1001F
RN148K2C1001F
RD148B82C103J
RD14BB2CS61J
RD14BB2C101J
RD14BB2C103J
RD14BB2C821J
RD14BB2CS62J
RD14BB2CS61J
RD14BB2E101J
RD14BB2C332J
RD14BB2C680J
RD14BB2C1034
R014BB2C822J
RD14BB2E1024
RD14BB2C682J
RD14BB2C222J
RD14B82C180J
RD148B82C100.
RD14BB2E100J
RD14882C100J
RN14BK2C2202F
RN14BK2C3002F

RD148B2C101J
RD14B8B82C103J
RD148B2C332J

RES.
RES.
RES.

NAME & DESCRIPTION
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.,
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.

CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
METAL FILM
CARBON
CARBON
CARBON
CARBON
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
CARBON
CARBON
CARBON
CARBOM
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
METAL FILM
METAL FILM

FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM

CARBON
CARBON
CARBON

33
100
680
22
22
12K
S.6K
330
10K
270
10K
10K
560
270
2.7K
2.7K
1.8K
210
6.8K
S.6K
32K
2.3K
10K
100
180
150
47
47
1.8K
1K
1K
100
330
22K
68
10K
100
10K
10K
3.9K
18K
120
2.2K
2.7K
10K
12K
4. 7K
ZM
1M
S00K
200K
100K
50K
30K
10K
SK
3K
1K
1K
10K
560
100
10K
820
S.6K
560
100
3.3K
68
10K
8.2K
1K
6.8K
2.2K
18
10
10
10
22K
30K

100
10K
2.3K

PARTS LIST

1%
1%

5%
S%
S%

1/6W
176W
1/6W
1/6W
1/76W
1/6W
1/6W
176W
1/76W
176U
1/6W
1/6W
1/6W
1/76W
1/6W
1/6W
1/6W
1/76W
1/76W
176W
176U
1/6UW
176U
1/76W
1/76W
1/74W
1/76W
1/6W
1/6W
1/6W
1/6W
1/6W
1/76W
1/6W
176U
1/76W
1/76W
1/6UW
1/76W
1/76W
1/76W
1/76W
1/76W
176U
1/76W
1/6W
1/76W
1/74W
1/76W
1/76W
1/76W
176U
1764
1/6W
1/76W
1/76W
1/76W
1/76W
1/6W
1/76W
176U
1/6W
1/76W
176U
176W
1/76W
1744
1/6W
1/76W
1/6W
1/6W
1/74W
1/76W
1/6W
1/76W
1/76W
1/74W
1/76W
1/76W
1/76W

1/76W
1/76W
1/76W

REF.NO PARTS NO

R204
R20S
RZ06
R207
RrR208
R209
R210
R211
R212
R213
R214
R215
R216
R217
R218
R219
R220
R221
R222
R223
R224
R225
R226
R227
R228
R229
R230
R231
R232
R233
R234
R23S
R236
R237
R238
R239
R240
R241
R2472
R243
R244
R245
R246
R247
R248
R249
R250
R251
R252
R253
R254
R255
R256
R257
R258
R259
P260
R261
R262
R263
R264
R265
R266
R267
R268
R26%
R270
R271
R272
R273
R274
R275
R276
R277
R278

R401
R402
R403
R404
R40S
R406
R407
R408

RD14BB2C181J
RD148B2C151J
RD14BB2C470.J
RD14BB2C470.J
RD148B2C152J
RD14BB2C3314
RD14BB2C101J
RD14BB2C223J
RD14BB2C680.J
RD14BB2C103J
RD14BB2C101J
RD14BB2C103J
RD14BB2C103J
RD14BB2C392J
RD14BB2C1834
RD148B2C121J
RN14BK2C2201F
R014BB2C222J
RD148B2C103J
RN148K2C1202F
RD14BB2C103J
RN14BK2E3004F
RN14BK2C1004F
RN14BK2CS5003F
RN14BK2C3003F
RN148K2C1003F
RN14BK2CS002F
RM14BK2C3002F
RN14BK2C1002F
RN148K2CS001F
RN14BK2C3001F
RN14BK2C1001F
RN14BK2C1001F
RN14BK2C2202F
RN14BK2C3002F
RD148B2C222J
RD148B2C471J
RD14B8B2C223J
RD14BB2C153.)
RD14BB2C152J
RD14BB2C472J
RD14BB2C822)
RD14BB2C242J
RD14BB2CS63J
RD14BB2C222J
RD14BB2CS61J
RD14BB2CSA1.)
RD14BB2C221J
RN14BK2C1801F
RD14BB2CS61.]
RD14BB2C4 73]
RD14BB2E470J
RD14BB2CS62J
RD14BB2CA82J
RD14BR2E4 70
RD14BB2C3324
RD14BB2C682.)
RD14BB2C471J
RD148B2C332)
RD148B2C102.J
RD148B2C101J
RD148B2C102J
RD1488B2C101J
RD14BB2C181J
RD148B2C103J
RD14BB2C103J
RD14882C101J
RD14BB2C222J
RD14BB2C100J
RD14BB2E151J
RD14BB2E181J
RD148B2C100J
RD148B2C151J
RD14B8B2C102J
RD14BB2E103J

RD14BB2C332.J
RD14BB2CS61J
RD148B2C101J
RD14BB2C123J
RD14882C101J
RD148B2C101J
RD148BB2C332J
RD14BB2C331J

NAME & DESCRIPTION
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.

CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
METAL

CARBON
CARBON
METAL

CARBON
METAL

METAL

METAL

METAL

METAL

METAL

METAL

METAL

METAL

METAL

METAL

METAL

METAL

METAL

CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
METAL

CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBDN
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON

FILM

FILM

FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM

FILM

180
150

47

47

1.5K
330
100
22K
68

10K
100
10K

10K
3.9K
18K
120
2.2K
2.2K
10K
12K

10K
M

™

S00K
300K
100K
50K
30K
10K
SK

3K

1K

1K

22K
30K
2.2K
470
22K
15K
1.5K
4.7K
8.2K
2.4K
Sk
2.2K
560
560
220
1.8K
560
47K
47

5. 6K
6.8K
47

3.3K
6.8K
470

3, 3K
1K

100

1K

100
180
10K
10K
100
2.2K
10

150
180
10

150
1K

10K

3. 3K
560
100
12K
100
100
3.3K
330

1/76W
1/76W
1/76W
1/76W
1/64W
1/76W
1/76W
1/76W
1/76W
1/6W
1/76W
176W
1/76W
1/6W
1/76W
1/6W
1/76W
1/76W
1/76W
1/6W
1/76W
1/74W
1/76W
1/76W
1/76W
1/76W
1/76W
1/6W
1/76W
1/76W
1/76W
1/76W
1/76W
1/76W
1/76W
1/76W
1/76W
1/6W
1/6W
1/76W
1/76W
1/6W
1/76W
1/76W
1/76W
1/6W
1/6W
1/76W
1/6W
1/6W
1/76W
1/74W
1/76W
1/6W
1/4W
1/76W
1/6W
176U
1/76W
1/6W
1/76W
1/6W
1/76W
1/76W
1/76W
1/76W
1/6W
1/76W
1/76UW
1/74W
1/74W
1/6W
1/76W
176U
1/4W

176U
1/76W
1/76W
1/6W
1/6W
1/76W
1/6W
1/76W



REF.NO PARTS NO

R409
R410
R411
R412
R413
R414
R415
R416
R417
R418
R419
R420
R421
R4722
R423
R424
R425
R426
R427
R428
R429
R4 30
R431
R432
R433
R434
R435
R436
R4 37
R438
R439
R440
R441

R454
R455
R456
R457
R458
R459
R460
R461
R462
R463
R464
R44S
R46é6
R467
R468
R469

RS17
R518
RS19
RS20
R521
R522
RS523
RS24
R525
R526
RS27
R528
RS529
R530
RS531
RS532

R701
R702

R801
R802

R901
R902
RSO3
RP04

S001
5002

S101

RD14BB2C472J
RD14BB2C4724
RD14BB2C482J
RD14BB2C473J
RD14B88B2C201J
RD14BB2C472J
RD14BB2C222J
RD14DB2H473J
RS14GB3A333
RD14BB2C561J
RD14BB2C681J
RS14GB3A223J
RD14DB2H4 73]
RD14BB2C101J
RD14BB2E101d
R92-1057-05
R92-1007-05
R$2-1007-05
RD14BB2E102.J
RD14BB2E102J
RD14BB2C473.J
R92-1057-05
RD14BB2E101J
RD14BB2C101J
R92-1057-05
R92-1007-0%
R92-1007-05
RD14BB2C103J
R92-1418-05
R?2-1419-05
RD14BB2C471J
RMN14BK2C1203F
RD14BB2C152J

RN14BK2C1002F
RD14BB2C323.)
RN14BK2C1202F
NO USE
RD148B2C102J
NO USE
RS14GB3A1IR0OJ
RD14BB2E223J
RD14BB2C104J
RD14BB2C473J
RD14BB2C681J
RD14BB2C470J
RS14GB3A101J
RS14GB3A101J
RS14GB3A102J
RD14BB2CS61J

RN14BK2C1002F
RD14BB2C472J
RD148B2C472J
RD14882C101J
RD14BB2C222J
RD14882C102J
RD14882C103J
RD14BB2C103J
RD148B2C303J
RD14BB2C103J
RD14BB2C474J
RD14BB2C472J
RD148B2C472J
R90-0665-05
NO USE
RD14882C103J

RP0-0664-05
R90-0664-05

RD14BB2C103J
RD148B2C121J

RD148B2C331J
RD14BB2C103J
RD14BB2C222J
RD14BB2C472J

S33-2501-05
S33-2501-05

$33-4503-05

RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.

RES.
RES.
RES.

RES.

RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.

RES.

RES.
RES.

RES.
RES.

RES.
RES.
RES.
RES.

PARTS LIST

NAME & DESCRIPTION

CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
METAL FILM
CARBON
CARBON
METAL FILM
CARBON
CARBON
CARBON
METAL FILM
CARBON
CARBON
CARBON
CARBON
CARBON
METAL FILM
CARBON
CARBCN
METAL FILM
CARBON
CARBON
CARBON
METAL
METAL FILM
CARBON
METAL FILM
CARBON

METAL FILM
CARBON
METAL FILM

CARBON

METAL FILM
CARBON
CARBON
CARBON
CARBON
CARBON
METAL FILM
METAL FILM
METAL FILM
CARBON

METAL FILM
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
NETWORK

CARBON

NETWORK
NETWORK

CARBON
CARBON

CARBON
CARBON
CARBON
CARBON

4.7 S%
4.7K 5%
6.8K 5%
47K S%
200 S%
4.7<  S%
2.2K 5%
47K 5%
33K 5%
560 S%
680 S%
22K S%
47K 5%
100 S%
100 S%
2.2M 5%
10M S%
10M 5%
1K S%
1K S%
47K S%
2.2M  S%
100 5%
100 S%
2.2M 5%
10M S%
10M S%
10K 5%
&.8M 1%
10M 1%
470 S%
120K 1%
1.5K 5%
10K 1%
39K S%
12K 1%
1K S%
1 S%
22K S%
100K 5%
47K S%
680 S%
47 S%
100 S%
100 S%
1K 5%
560 S%
10K 1%
4.7K  S%
4.7 5%
100 5%
2.2 S%
1K S%
10K 5%
10K 5%
30K 5%
10K 5%
470K 5%
4.7 S%
4.7 S%
7X10K
10K 5%
10X10K
10X10K
10K %
120 %
330 5%
10K S%
2.2K  S%
4.7K  S%

LEVER SWITCH 2-§
LEVER SWITCH 2-5

LEVER SWITCH 4-S (H.MODE>

1/6W
1/6W
1/76W
1/76W
1/76W
1/76W
1/6W
1724
1w
176U
1/76W
W
1/2W
1/6W
1744
1/2W
1720
1/2W
1/74W
1/4W
176W
1/72W
1/4W
1/6W
1/2W
1/2W
1/24
1L/76W
W
1w
176W
176W
1/76W

1/6W
1760
1/76W

1/6W

1W
1744
1/76W
1/76W
1764
1/6W

1w

1V

1/6W

1760
176U
1/76W
1764
1/76W
1760
176U
176U
1/76W
1/6W
1/6W
1/76W
1/6W

1/6W

1/6W
1/76W

1/76W
1/76W
1/6UW
1/6W

REF .NO
5202

53501
T401
TC01
TC201

11001
11002
ooz

U101
u102
U103
U104

U201
u202
U203

U401

uso1
us02

U701
uv02

VROO1
VR0OO2
VR0O03
VROO4

VR101
VR102

VR201
VR202
VR203
VR204

VR401
VR402
VR403

WG01

PARTS NO
S32-4009-05

S33-2501-05
L19-0421-05
CNS-0454--09
C0S-0454-05
CAZ127E
TLOB1CP
SN74FOON
SN74L SOON

SN74F 74N
TLOBICP

.TC40538BP

SNT74F 74N
TLO81CP
SN74LS112AN

LF13741N

TC74HC123AP
NJM45580

DTM-5020
DTM-5020

R12-0577-0S
R12-2522-05
R12-0575-0S
R12-0576-05

R12-3549-0S
R06-3502-05

R12-3549-05
R12-3549-0S
R12-0577-05
R12-1545-05

R12-4516-05
R12-8501-05
R12-3549-05

W02-0474-05

NAME & DESCRIPTION

LEVER SWITCH 4-4

LEVER SWITCH 2-S

CONVERTOR TRANSFORMER

CAP.
CAP.

IC.
IC.
IC,

IC.
IC.
IC.
IC,

IC,
IC.
IC,

TRIMMER

TRIMMER

20PF
20PF

TR, ARRY N-P-N
BI-FET 0.P AMF
NUAD 2-INFUT NAND GATE

QUAD 2-INFPUT NAND GATE
DUAL D-FLIP-FLDP

BI-FET O.F AMP

2-CH ANALOG MULTIPLEXER

DUAL D-FLIP-FLOP
BI-FET O.P AMP
DUAL JK-FF

IC, MONOLITHIC JFET INPUT OP

IC,DUAL RETRIGG. MONO. MULTIVI
IC, DUAL OP AMP

IC. GATE ARRAY
IC. GATE ARRAY

RES.
RES.
RES.
RES.

RES.
V.R.

RES.
RES.
RES.
RES.

RES.
RES.
RES.

HIGH

SEMI
SEMI
SEMI
SEMI

SEMI

SEMI
SEMI
SEMI
SEMI

SEMI
SEMI
SEMI

FIXED
FIXED
FIXED
FIXED

FIXED

FIXED
FIXED
FIXED
FIXED

FIXED
FIXED
FIXED

500 8
SK B
100
200

10K
10K

10K
10K
500
1K B

DTO®E® WX @D

SOK 8
2.2M B
10K B

VOLTAGE BLOCK

4



R/O UNIT

PARTS LIST

(X77-1510-01)

REF.NO PARTS NO

Cc001
C002
C003
C004
Cc005
C006
coov
coos
€009
co10
co11
Cc012
Co13

CO0l6
co17
colis
Cco19
€020
Cc021
C022
C023
C024
€025
C026
€027
cozs
C029%9
C030
C031
€032
C033
C034
C035
C036
C037
C038
Cco3%

C042
C043

C04é
C047
£048
C049
COs0
Co51
co052
CO53
CO54
C055
C056
cos?
cose
C059
C060
C0é1
C062

CO66
C067
C0s8

Co71
C072
Ccov3
CO74
Co7s
Cco76
cov7
Cc078
Ccovr9
€080
Ccos1
082
cos3
Cc084
coss

42

J25-5232-02
CEQ4EW1A470M
C91-1245-05
C91-0769-05
CK45FF1H1032
NO USE
CC4SFSL1H331J
CC4SFCH1H680J
CF92FVIH334J
CF92FV1H334J
CF92FVIH334J
CF92FV1H334J
NO USE
CC45FCHIH101J

CK45FF1H1032
CK45FF1H1032
CK45FF1H1032
CEQ4EW1C220M
CK45FF1H1032
CK4SFF1H1032
CK45FF1H1032
CK45FF1H1032
CK45FF1H1032
CEQ4EWIC220M
CK45FF1H1032
CK45FF1H1032
CK45FF1H1032
CK45FF1H1032
CEO4EW1C220M
CIK45FF1H1032
£91-1245-05

CK4SFF1H1032
CK4SFF1H1032
CK4SFF1H1032
CK4SFF1H1032
CEQ4EWIC220M
CK45FF1H1032
CK4SFF1H1032

CK45FF1H1032
CK4SFF1H1032

C91-1245-05
CIK4SFF1H1032
CEO4EWIC220M
CEQ4EWIC220M
£91-0769-05
C21-0769-05
£91-0769-05
C91-0749-05
CEO4EW1A101IM
NO USE

C91-1245-05
£91-1245-05
C91-1245-05
C91-1245-05
C91-1245-05
€91-1245-05
C91-1245-05

CC45FCH1H470J
CC4SFCH1H470J
CC4SFCH1H470J

C91-1249-05

C91-1249-05

CK4SFF1H1032
CK45FF1H1032
CK45FF1H1032
CK45FF1H1032
CK45FF1H1032
CK4SFF1H1032
CK45FF1H1032
CK45FF1H1032
CK45FF1H1032
CIK4S5FF1H1032
CK45FF1H1032
CK45FF1H1032
CK45FF1H1032

PCB

CAP.
CAP.
CAP,
CAP,

CaP.
CAP.
CAP.
CAP.
CAP.
CAP.

CAP.

CAP.
CAP.
CAP.
CAP,
CAP.
CAP.
CAP.
CAP.
CAP.
CAap,
CAP,
CAP.,
CAP,
CAP,
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
car,
CAP,
CAP.
CAP,

CAP.,
CAP,

CAR.
CAP.
CAP.
CAP.
CAP.,
CAP.
CAP.
CAP.
CAP.,

CAP.
CAP.
CAP.
CAP,
CAP.
CAP.
CAP.

CAP.
CAP.
CAP.

CAP.
CAP,
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP,
CAP.
CAP.
CAP.
CAP.
CAP,

NAME & DESCRIPTION

C(UNMOUNTED>
ELECTRO
CERAMIC
AXIAL
CERAMIC

CERAMIC
CERAMIC
POLYESTER
POLYESTER
POLYESTER
POLYESTER

CERAMIC

CERAMIC
CERAMIC
CERAMIC
ELECTRO
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
ELECTRO
CERAMIC
CERAMIC
CERAMIC
CERAMIC
ELECTRO
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
ELECTRC
CERAMIC
CERAMIC

CERAMIC
CERAMIC

CERAMIC
CERAMIC
ELECTRO
ELECTRO
AXIAL
AXTIAL
AXIAL
AXTIAL
ELECTRO

CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC

CERAMIC
CERAMIC
CERAMIC

NETWORK
NETWORK
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC

47
0.1

0.01
0.01

320P
68pP

0.33
0.33
0.33
0.33

100P

0.01
0.01
0.01
22

0.01
0.01
0.01
0.01
0.01
22

0.01
0.01

.01

.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01

OCOO0OO0OODODOODOOOO

20%
20%

5%
5%
5%
5%
5%
S%

20%

20%

20%

20%
20%
20%
20%
20%
20%
20%

S%

5%

.01X13
LO1X13

10V
12v
16V
50V

50V
SOV
S0V
SOV
50V
50V

sov

sov
S0V
sov
16V
SOV
50V
SOV
sov
50V
16V
50V
SOV
S0V
SOV
16V
SOV
12V
QY
S50V
50V
SOV
16V
50V
50V

SOV
50V

zv
50V
14V
14V
16V
16V
16V
16V
10V

12v
12v
12v
12v
12V
12V
12V

SOV
SOV
SOV

S0V
S0V
S0V
50V
sovV
50V
50V
SOV
SOV
50V
S0V
sov
sov

C901

D001
D002

LOO1

PO1S
FOle

PO33
POZ24
FO35

POS?
PO&S
FO80

0001
nooz

RO01
ROD2

ROOS
ROOS
POOY
RO0O8
ROOS
ROLO
RO11
RO12
RO13
RO14
ROLS
RO16
RO17
RO18
RO19
RO20
RO21
RO22
RO23
RO24
RO25
RO26
RO27
RO28
RO29
RO30
RO31
RO32
RO33
RO34
R0O3S
RO36
RO37
RO38
RO39
RO40

RO43
RO44
RO4S
RO44

ROS0
ROS1
RO52

uoo1
uooz2
Jo03
U004
Unos
Uo0é
uoo~
uooe
uoo9
uotLo
U011
uolz

REF.NO PARTS NO

CK45F1H1032

MA700
MA700

1L.40-1011-04

E40-0473-05
E40-1373-05

E40-1173-05
NO USE
E40-0973-05

E40-0473-05
E40-0473-05
£40-1173-0%

25C2785¢F)
2SAL175¢F)

RD14BB2C&82.)
RD14BB2CS12J

RD14BB2C103.1
RD14BB2C102.
RD14BB2C104J
RN14BK2C1202F
RD14BB2C123J
RN14BK2C6200F
RN14BK2C&6200F
RM14BK2C9531F
RN14BK2C1301F
RN14BK2C9101F
RD14882C102J
RD14B82C331J
RN14BK2C9101F
RD148B2C102J
RD14BB2C331J
RN14BK2C3602F
RD14BB2C622J
RN14BK2C7?501F
RN14BK2C7501F
RN14BK2C3602F
RD14BB2C622J
RD14BB2C473J
RD14BB2C4734
NO USE
RN14BK2C1202F
RN14BK2C1101F
RD14BB2CS62J
RD14BB2C622J
R90-0654-05
NO USE
RD14BB2CSR6J
RD14BB2C103J
RD148B2C103J
-NO USE
RD14BB2C472J
RD14BB2C103J

R?0-0653-05
RD14BB2C472J
NO USE

RD14BB2C101J

RD14BB2C301J
RD14BB2C301J
RD14BB2C301J

DACOBOBLCN
HD74HCS64AP
HD74HC244AP
HD140528P
HD140528BP
HD140518P
MBM27C&4* T
CTMS020
AM&0120C
N.JM311D
NIM4S58D
R?0-0655-05

CERAMIC

DIODE
DIODE

FERRI INDUCTOR

PIN
PIN

PIN
PIN
PIN
PIN
PIN

TR.
TR.

RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES,
RES.
RES.

RES.
RES.
RES.
RES.
RES.

RES.
RES.
RES.

RES.
RES.

RES.
RES.

RES.
RES.
RES.
RES.

IC.8-BIT D/A CONVERTER

CONNECTOR
CONNECTOR

CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR

ST,

ST.

NPN
PNP

CARBON
CARBON

CARBON
CARBON
CARBON
METAL FILM
CARBON
METAL FILM
METAL FILM
METAL FILM
METAL FILM
METAL FILM
CARBON
CARBON
METAL FILM
CARBON
CARBON
METAL FILM
CARBON
METAL FILM
METAL FILM
METAL FILM
CARBON
CARBON
CARBON

METAL FILM
METAL FILM
CARBON
CARBON
NE TWORK

CARBON
CARBON
CARBON

CARBON
CARBON

NETWORK
CARBON

CARBON
CARBON

CARBON
CARBON

NAME & DESCRIPTION
CAP.

0.01

100UH

4P
13pP

11pP
5P
4P

é. 82K
S. 1K

10K
1K
100K
12K
121
620
620
9.53K
1.3K
9.1K
1K
330
9.1K
1K
330
36K
6.2K
7.5K
7.5K
34K
6. 2K
47K
47K

12K

1.1K
5.6K
6.2K

S%

S%

1%
5%
5%
1%
S%
1%
1%
1%
S%
S%
S%

1%
1%
S%
5%

COMPLEX.

5.6
10K
10K

4. 7K
10K

8X10K
4. 7K

100
300

300
300

IC.0CTAL D FLIP-FLOP
IC.OCTAL BUFFER

IC.DUAL ANALDG MULTIPLEXER
IC.DUAL ANALOG MULTIPLEXER
IC,ANALOG MULTIPLEXER
IC,CHARACTOR GENERATOR

5%
S%
5%

S%
S%
S%
S%

S0V

176U
1760

1/6U
1/6W
1/76W
176U
1/6W
1/76W
1/76W
1/76W
1/76UW
1/76W
1/6W
1/6W
176U
1/6W
1/76W
1/6W
1/6W
1/6W
176U
1/76W
1/6W
1/6W
1/6W

1/6W
1/76W
1/76W
1/76W

1/76W
1/6W
1/6W

1/76W
1/6UW
1/6W
1/6W
176U

176U
1/6W

IC.GATE ARRAY (R/0 CONTROLLER)D
IC.12-BIT D/A CONVERTER
IC.COMPARATOR

IC,

DUAL 0P AMP

CR NETWORK



REF.NO PARTS NO

U013
uol4
uo1s
uoleé
uo1v
Jo1s
uo19
uo20
uoz21
U022
uo23

VR0OO1
VR002

X001

NJMO728D
HD14051BP
NJM4558D
SN74L.S04N
HD?4HC138AP
HD74HC373AP
SN74LS244N
SNT74LS244N
SN74LS244N
SN74LS244N
CTM5040

R12-1538-05
R12-2520-05

L78-0107-05

PARTS LIST

NAME & DESCRIPTION
IC,JFET INPUT OP AMP
IC,ANALOG MULTIPLEXER
IC, DUAL OP AMP
IC.HEX INVERTER
IC.3 TO 8 DECORDER MULTIPLEXER
IC.OCTAL D-LATCHES
IC.OCTAL BUFFER
IC.0CTAL BUFFER
IC.OCTAL BUFFER
IC.OCTAL BUFFER
IC, CPU

RES. SEMI FIXED 1KB
RES. SEMI FIXED SKB

CERAMIC RESONATOR (10MHZ)

LINE FILTER UNIT

(X80-1060-04)

REF.NO

VROO1
VR0OO2
VROOZ

PARTS NO
E01-0103-05
E31-5532-05
E31-5674-05
E31-5675-05
E31-5676-0S
J25-5179-33
R92-0150-05
R92-1061-05
£91-0575-05
C91-0575~-05
C91-0551-05
CC45CH2HO10C

NO USE
CK4SF1H1032
CK45F1H1032
CK45F1H1032
CK4SF1H1032
CK45B2H103K
CK45B2H103K
CK45B2H103K
CK45F1H1032

L33-0808-0S

L40-3381-70
L40-3381-70

E40-0574-05
E40-0474-05
NO USE

E40-0474-05
E40-0S530-05
£40-0330-05
RD14BY2H2254
RD148B2C101J
RD14BB2C101J

RD14BB2C471J
RD14BB2C471.

$40-2524-05
R10-9508-05

R10-9506-05
R10-9507-05

NAME & DESCRIPTION
CRT SOCKET
WIRE ASS'Y (P1.G1.K)
WIRE ASS'Y (+Y.-Y)
WIRE ASS'Y (+X,-X)
WIRE ASS'Y (P2.K2)
PCB (UNMOUNTED)
JUMPING RES. ZERD DHMC10MM)D
JUMPING RES. ZERO DHM (5MM)
CAP. CERAMIC 1000P 4KV
CAP. CERAMIC 1000P 4KV
CAP. POLYESTER 0.22 10% 630V
CAP. CERAMIC 1P 0.25F S00V

CAP. CERAMIC 0.01 50V
CAP. CERAMIC 0.01 SOV
CAP. CERAMIC 0.01 sov
CAP. CERAMIC 0.01 50V
CAP. CERAMIC 0.01 10% 500V
CAP. CERAMIC 0.01 10% SO0V
CAP. CERAMIC 0.01 10% 500V
CAP. CERAMIC 0.01 50V

CHOKE COIL

FERRI INDUCTOR O0.33UH 10%
FERRI INDUCTOR O0.33UH 10%

PIN CONNECTOR SP
PIN CONNECTOR 4P
PIN CONNECTOR 4P
PIN CONNECTOR 5P
PIN CONNECTOR 3P

RES. CARBON 2.2M S%  1/2U
RES. CARBON 100 S% 1/6W
RES. CARBON 100 S%  1/6W
RES. CARBON 470 S%  1/76W
RES. CARBON 470 5% 1/6U

PUSH SWITCH (POWERD

V.R.CINTENSITY) 10KB/20rB
V.R.(FOCUS/ASTIG)Y 200KB/100KE
V.R. (ILLUM/ROTAY 10KB/20KB

VR UNIT

(X81-2710-01)

REF.NO

JW002
JWoOo3

JW022
Juo23
JW024
JW025

JW028
JW029

VRO10
VRO11
VRO12
VRO13
VRO14

VR110

PARTS NO
J25-5354-03
E31-5503-05
EX1-5722-0S

E31-5721-05
ND USE

E31-5518-05
E31-5520-05

E31-5522-05
E31-5677-15

RO1-3522-05
NO USE

R06-2505-05
R0O1-5513-05
R01-3523-05

RO1-3523-05

NAME & DESCRIPTION
PCB (UNMDUNTED)>
LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR

LEAD WIRE WITH CONNECTOR

LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR

LEAD WIRE WITH CONNECTOR
LEAD WIRE WITH CONNECTOR

V.R. 2X10K B
VR WITH SWITCH 2X10K B
VR WITH SWITCH 100K B
VR WITH SWITCH 10K B8

VR WITH SWITCH 10K B

PARTS LIST

43
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SCHEMATIC DIAGRAM
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SERVICE TECHNICAL REPORT .

This report describes circuit improvement on 100-MHz Oscilloscope,
CS-5170, to solve its initial clamis occured during last six months.
The circuit improvement was already done for serial No. 0120001 and
afterwards and the under listed serial numbers. ‘If you have and will
receive the CS-5170 other thans above mentioned, it 'is desirable to
improve their circuit in accordance with this report.

-
AY

S/No. S/No. S/No. S/No. S/No.
0050050 0090140 0100049 0100175 0110043
0070133 0090151 0100050 0100176 0110044
0070142 0090152 010005} 0100178 0110045
0070143 0080153 0100053 0100179 0110046
0070144 0080154 0100054 0100180 0110047
0070145 0090155 0100055 0100181 0110048
0070146 0040156 0100056 0100182 0110049
0070148 0090157 0100057 0100183 0110050
0070148 0080158 0100058 0100184 0110051
0070150 0090159 0100059 0100189 0110052
0070249 0090160 0100060 0100180 0110053
.1 0070250...1 0080161 0100061---0100191 -i 0110054 -
0090031 0090163 0100062 0100192 0110055
0080045 0080164 0100063 0100193 0110056
0080073 0090165 0100064 01001984 0110057
0080078 0090170 0100065 0110001 0110058
0090081 0080171 0100066 0110002 0110059
0080087 0090183 0100104 0110004 0110060
0090088 0090186 0100107 0110005 0110061
00380088 0080188 0100118 0110006 0110062
0030090 0090190 0100120 0110007 0110063
0090091 0090191 0100122 0110008 0110064 S udb
0090082 0100001 0100124 0110009 0110065
0080095 0100003 0100126 01100T0= ! 0110066
0090046 0100004 0100128 0110011 0110067
0090088 0100005 0100131 0110012 0110068
0090101 0100006 0100132 0110013 0110068
0090104 0100007 0100134 "§ 0110014 0110070
0090106 0100008 0100135 0110015
00380108 0100009 0100136 0170016
0030108 0100010 0100137 0110017
0080110 0100011 0100140 0110018
0090111 0100012 0100141 0110019
0080112 0100013 0100148 0110021
0080116 0100014 0100149 0110022
0090118 0100015 0100150 0110023
0090121 0100016 0100151 0110024
0080122 0100017 0100153 0110025
0090123 0100018 0100154 0110026
0080124 0100019 0100156 - 0110027
0080125 0100020 0100157 0110028
0090126 0100021 0100158 0110028
0080127 0100022 0100159 0110030
0090128 0100023 0100160 0110031
0090129 0100024 0100161 0110032
(0080130 0100025 0100163 0110033
0090131 0100026 0100164 0110034
0090132 0100027 0100166 0110035
0080133 0100028 0100167 0110036
0090134 0100029 0100168 -] 0110037
0090135 0100030 0100169 0110038
-+ 0090136 0100031 0100170 0110039
1 0090137 0100041 0100171 0110040
0090138 0100044 0100172 0110041
44 0090139 0100048 0100174 0110042




CIRCUIT IMPROVEMENT ON 100-MHZ OSCILLOSCOPE, MODEL CS-5170

This trouble shooting is to solve the following initial claims occured on 100-MHz
"oscilloscope, CS-5170.

1) Hold-off time
2) Aberration of 1-kHz square waveform
3) Oscillation from power supply circuit
4) Horizontal fluctuation of readout displays
5) Vertical fluctuation of readout displays
E 6) Interruption of trace influenced by readout displays
I 7) Fluctuation of readout displays

1. Hold-off time
1) Phenomenon
Waveform twinkled when video-signal is measured.

2) Counter-measure
Unit : X74-1500-00, Horizontal Unit

Ref No. Before Improvement After Improvement Part No.
c118 100 micro, 25 V 1 micro, 50 V, CEO4EW1HO10M
R157 22 kF 21 kF RN14BK2C2102F

i -
2. Aberration of 1-kHz square waveform
1) Phenomenon -
When CAL waveform is measured using probe, rising part of square waveform
is aberrant.

2) Counter-measure —
Unit : X73-1830-00, Vertical Unit

Ref. No. Before Improvement After Improvement Part No.
o 0.001 0.01 C91-0502-05
C104 0.001 0.01 C91-0502-05

3. Oscillation from power supply circuit
1) Phenomenon '
Noise appears on a waveform at the following conditions;

Input waveform : 2.5-kHz square waveform
Readout . Off

CH-1 : 1-V range

Sweep : 5-ms X10

Intensity : Maximum

2) Counter-measure
Unit : X73-1830-00,; Vertical Unit

Ref. No. Before Improvement After Improvement Part No.

' C304 10 micro, 50 V to be deleted

i C313 10 micro, 50 V to be deleted

' €908 not available to be added CK45B1H102K
c909 - not available to be added CKU45BIH102K
Remarks

(1) €908 is mounted between 6-pin and 7-pin of U302 on a back-side.
(2) C909 is mounted between 1-pin and 2-pin of U302 on a back-side.
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Horizontal fluctuation of readout displays

1) Phenomenon
When sweep at 5-ms range is magnified using X10MAG, readout displays are
horizontally swung.

2) Counter-measure .
Unit No. : X73—1840—OO, Final Unit

Ref. No. Before Improvement After Improvement Part No.

C207 33 pF - 7 pF CC45FCH1HOT70D

Vertical fluctuation of readout displays
1) Phenomenon
When vertical mode is selected to ALT, readout displays are vertically swung.

2) Counter-measure
Unit No. : X73-1840-00, Final Unit

Ref. No. Before Improvement After Improvement Part No.

R68 270 ohm to be deleted

R69 510 ohm . to be deleted

TC2 20 pF ) to be deleted

VR3 20 kB - to be deleted

VR4 2 kB ) - to be deleted

R57 8.2 k to be deleted

R58 10 k to be deleted

R59 7.5 k , - to be deleted

C16 470 pF - T to be deleted

c17 1,000 pF : to be deleted

c18 0.047 pF to be deleted

R70 16 k 18 RD14BB2C183J
C904 *1 not available 47 pF CCUsCH1HA4TOT
R8OL4 *2 not available 15 k RD14BB2C153J
R802 #3 not available 20 k RD14BB2C203J
Cc802 *3 not available 1,000 pF CQ92M1H102K
R803 *3 not available 22 k RD14BB2C2237
C803 *3 not available 0.022 CQ92M1H223K
R907 *4 not available 680 ohm RD14BB2C681J
C901 *4 not available 68 pF CQ92M1H104K
R909 *4 not available 1.6 k RD14BB2C162J
C903 *4 not available 91 pF CC45CH1H910J -
R910 *5 not available 1.6 k CC45CH1H162J
R911 ¥*6 not available 1k RD14BB2C102J
R908 *7 not available 2.4 k RD14BB2C2427J
C902 *7 not available 91 pF CC45CH1H910JT
Remarks

*¥1 : Parallely mounted to TC3.

¥2 : Mounted after dismantling VR4.

*3 : RB02 and C802 are connected in series and R803 and C803 are also
connected in series. Both R802-C802 and R803-C803 are mounted
between emitters of Q5 and Q6.

*4 : RY07 and C901 are connected in series and R909 and C803 are also
connected in series. Both R907-C901 and R909-C903 are mounted
between emitters of Q1 and Q2.

¥5 : Mounted between positive side of C6 and Q6 emitter.

*¥6 : Mounted between positive Bide of C5 and Q5 emitter.

*¥7 : R908 and C902 are connected in series and mounted between l-pin and 3-pi
of P6.
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7.

Interruption of trace influenced by readout displays

1)

2)

Fluctuation of readout displayé

1)

2)

Phenomenon

Trace on B-sweep is interrupted for l-division (5 micro sec.) at the following
modes.

Input : GND
A-Sweep time-base :  2-ms
B-Sweep time-base : 5 micro sec.
Horizontal mode T ALT
Readout . Max.

Counter-measure

.Unit No. : X74-1500-00, Horizontal Unit

.Ref. No.. Before Improvement After Improvement Part No.

R518 6.8k 4.7 k RD14BB2CA4T2T
C501 560 pF 330 pF CC45FSL1HO70D
Remarks

(1) When 74H123P is used as for U501, no change is required. However when
T4H123AP is used as for US01, R517 is erquested to replace from 10 k ohm
to 6.2 k ohm. This change enables length of interruption of waveform
to be 3 micro sec., instead of 5 micro sec.

Phenomenon

While in cursor-measurement, especiaaly at the time of 1/delta-T measurement,
and when 'cursor is at standstill, both readout displays and traces are twinkle
Counter-measure - - ‘

Unit No. : X77-1510-01, R/O Unit

Ref No. Before Improvement After Improvement Part No.

R39

4.7 k

15 k RD14BB2C1537J

List of Necessary Components for the Counter-Measure

Part No.

CC45CHIH4T70T
CC45CH1H910JT

- CC45FCH1HOT7OD
CC45FSL1H331J

CEOLEW1HO10M
CK45B1H102K
CQ92M1H102K
CQ92M1H104K
CQ92M1H223K
€91-0502-05
RD14BB2C681J
RD14BB2C102J
RD14BB2C162J
RD14BB2C2427J
RD14BB2C4727
RD14BB2C6227J
RD14BB2C153J
RD14BB2C183J
RD14BB2C2037
RD14BB2C223J

RN14BK2C2102F

Qty per unit Ref. No.

[

R R PR NNRRPRRBNDRRODRRREBORRREN

cool

€902, €903
€207

€501

c118

€908, €909
c802

c901

€803

Ch, c104
R9O0O7

R911

R909, R910
R908

R518

R517

R804, R39
R70

R802

R803

R157
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SCHEMATIC DIAGRAM
X74-1500-00, Horizontal Unit é

(After Improvement)
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SCHEMATIC DIAGRAM

X74-1500-00, Horizontal Unit

(After Improvement)
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SCHEMATIC DIAGRAM
X73-1830-00, Vertical Unit

(After Improvement)
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X73-1830-00, Vertical Unit

Location of C104, C4, C909, C908, C313, C304
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SCHEMATIC DIAGRAM
X73-1840-00, Final Unit

(After Improvement)
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SCHEMATIC DIAGRAM

13

Vertical Final Unit, X73-1840-00

(Before improvement)
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X73-1840-00, Final Unit ~
Location of €207, R57, R58, R59, Cl6, C17, and C18
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PC BOARD LAYOUT (FRONT) | ‘
vertical Pinal Unit, X73—18MO—00 H - -

tin
c802, c803 Moun

lod K

2037
Both R802 and R803 are inserted and

goldered in one hole as well 2s

¢c802 and CB803. In such a Ccase,

soldered points between R802 and c802

and between R803 and CBO3 may not be 237

contacted.

R62 Through R65 Mounting

Leads are fixed using an adhesive
agent at a small distance from
a heat—sink.l

“spacer — l

C17, C18 Mounting

C17 and C18 are mounted to
be drawn up close to VR6 but, i

not to be touched on a heat- sink”
|

'Q18 Q19 Mountin
’ K:::::::::] Heat-sink
?

<+ Apply heat—sinket‘

«—— Beeze Core

Beese Core

Case terminal

Viewed from the bottom

In order to avoid a heat-sink bent
when it is mounted on a PC board,

a slit of the heat-sink and proaectln
of transistor are slid into 4s5°

(to be parallel to terminal and

el U Yh) O .’ ! It
! *3dw4$mwdpﬁf%¥¥mwnMWﬁf€mmwgﬂ ) W ol G | heat-sink)
"Fwwckﬁg“—jﬂwﬂw Ro37", b ' ~ ~7‘ . ;

&wv 5240 {5 JQ%% k . G Remarks :

’Jp%$§ %%W# yar o u ol o Leads from beeze core are wired
»Q2 ‘ » " g to C19 and C20 patterns and
\i T ' case-terminal are wired to ground
pattern. [

R801, CB801 Mounting .
C32 Mountin

In order not to touch to VR201 terminal, \\;\$
In order to keep away from

they are inserted deeply.
Vynal Tube
g1x5mm ] JR-202 -side

heat-sink, C32 is tipped over
towards J27.



PC BOARD LAYOUT (BACK)
Vertical Final Unit, X73-1840-00

ATTENSIVE INSTRUCTION
FOR BACK-SIDEWIRING

R910. R911 Mounting 1. The following components must be
mounted after testing by incircuit
tester.

e 163 T R902, R903, R907, R908, R909, R910,
— O R911, TH901, C901, C902, C903, C904
Vynal Tube 2. Other components as specified as above
2ciogy #2x45mm : must be;
—= 1) mounted to keep away from testing
Vynal Tube points as marked (X) on a drawing,
$2x30mm 2) mounted as close as possible to

i i.!‘; 2

the surface of the back-side with
having as short as possible legs.

3. Vynal tube is not requred to wire
R908 and C902.

R907, R909, €901,
C903 Mounting

(aip) &I AT N

1
Vynal Tube Vynal Tube
. #8x12mm #8x12mm

After cutting leads surrounded,
R907-C901 and R909-C903 are
mounted.

R902, R903, TH901 Mounting

ST looe

2¢aNT 2¢3417 \\



SCHEMATIC DIAGRAM

X77-1510-01,

R/0 Unit

(After Improvement)
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X77-1510-01, R/O Unit

Location of R39
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KENWOOD CORPORATION

TEST & MEASURING INSTRUMENT DEPARTMENT
INTERNATIONAL MARKETING DIVISION

SHIONOGI SHIBUYA BLDG.,

17-5, SHIBUYA, 2-CHOME, SHIBUYA-KU, TOKYO 150, JAPAN
CABLE : KENWOOD TOKYO TELEX: KENWOOD J22913
TELEPHONE : 3-486-5591, FAX: 3-486-5749




