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WARNING

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

2. High voltage up to 12000 volts DC is present
when the oscilloscope is operating. Line voltage
(100 to 240 VAC) is present on the power
transformer, on-off switch, fuse holder, and line
voltage selector any time the oscilloscope is con-
nected to an AC power source, even if turned off.
Always observe caution whether the AC plug is
removed from the AC power source. Contacting
exposed high voltage could result in fatal electric

shock.
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ERRATA

PAGE REF. NO INCORRECT CORRECT
42 | Y70-1590-61 14 | LED (LN322GPT, POWER) | LED (LN322GPT) READYorWRITE
67 X80-1060-00 X80-1060-01
47 | X73-1740-00 S602 | NO USE ROTARY SW ASS'Y
S02-4507-05 with SW
S102 | NO USE ROTARY S¥ ASS'Y
S02-4507-05 with SW
5201 (CURSOR) (V. MODE)
VR006 | — — — S02-4507-05 with VR
VROO7 | ——— S02-4507-05 with VR
VR106 | — —— S02-4507-05 with VR
VRIO7T | ——— S02-4507-05 with VR
| 50 | X74-1460-00 VRO02 | (TRIG, H. POSI) (TRIG)
51 VR205 | (TRIG, H. POSI) (H. POST) -
52 | X77-1450-01 VARl | ——— S29-1504-05 with VR
X02B | L77-1229-05 L77-1299-05
54 | X30-1060-00 - X80-1060-00 X80-1060-01
S001 (POWER, UL) (POWER)
57 | CURSOR VR VR1 10KB 1KB
VR2 10KB 1KB
CONNECTOR P9 -12v -22V (INPUT of REG.)
P57 -12V -22V (INPUT of REG.)
58 | ROTATION, ILLUM - X80-(B/3) VR3
FOCUS, ASTIG - X80-(B/3) VR2
CONNECTOR P9 — —— (6th pin) -22V
H.V BLOCK - W02-0431-05
53 | CONNECTOR P9 -12v -22v
P57 -12V =22V
60 | SWEEP TIME/DIV ROTARY| — — — S101
61 | CONNECTOR P57 -12v -22V
69 | TA7T9LO12P INPUT GROUND
GROUND INPUT
71 | DACOB0BLCN 1 NC (Note3) NC
4 To— Tour
i T4 | 2SK304 (E)
s G ° s G °
’ ' 2SK304(E). 2SK304(E)
KENWOOD CORPORATION
| CS-8010 PRINTED IN JAPAN B51-1062-00°




SPECIFICATIONS

CRT

Model 150VTM31

Type 150 mm rectangular, - with internal graticule
Acceleration Voltage 12 kV

Display Area

VERTICAL AXIS (CH1 and CH2)

8x10 div {1 div=10 mm)

Sensitivity

1 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

1MQ £2% approx. 22 pF

Frequency DC Real time .
Response DC to 20 MHz, within —3 dB (5 mV/div to 5 V/div)
DC to 5 MHz, within —3 dB (1 mV/div and 2 mV/div)
AC Real time )
5 Hz to 20 MHz, within —3 dB (5 mV/div to 5 V/div)
5 Hz to 5 MHz, within —3 dB {1 mV/div and 2 mV/div)
Rise Time Real time
17.5 ns or less (20 MHz)
70 ns or less (5 MHz)
Crosstalk —40 dB or less
Operating CH1 CH1 Single trace
Modes CH2 CH2 Single trace
ALT Two-waveform display, alternately
CHOP Two-waveform display, chopped
ADD (CH1 + CH2) CH1+ CH2 added display

CHOP Frequency

Approx. 250 kHz

Channel Polarity

Normal or inverted, channel 2 only inverted

Maximum Input voltage

500 Vp-p or 250 V (DC + AC peak)

HORIZONTAL AXIS

Input thru CH2, x 10 MAG not included

Operating Modes

With TRIG MODE switch, X-Y operation is selectable (storage mode is read only).
CH1 ;Y axis
CH2 ; X axis

Same as vertical axis (CH2)

Same as vertical axis (CH2)

DC to 500 kHz, within —3 dB

Sensitivity

Input Impedance
Frequency bC
Response AC

5 Hz to 500 kHz, within —3 dB

X-Y Phase Difference

3° or less at 50 kHz

Maximum Input Voltage

Same as vertical axis (CH2)

SWEEP

Type NORM Triggering sweep
AUTO Sweep free runs in absence of trigger
SINGLE Single sweep

Sweep Time

1 s/div to 0.5 ps/div, +£3%, in 20 ranges, in 1-2-5 sequence
Vernier control provides fully adjustable sweep time between steps.

Sweep Magnification

x 10 {ten times) £5%

Linearity

+3% all ranges




SPECIFICATIONS

TRIGGERING
Internal Sync CH1 Triggered by CH1 input signal
CH2 Triggered by CH2 input signal
LINE Triggered by line frequency
External Sync EXT Triggered by signal applied to EXT TRIG INPUT jack

External Sync Input Impedance

Approx. 1 MQ, approx. 32 pF

Max. External Trigger Voltage

50 V (DC + AC peak)

Coupling

AC, HFrey, DC, TV FRAME, TV LINE

Sync sensitivity

At NORM position

AC Sync frequency range: 10 Hz to 20 MHz
INT: 1 div, EXT: 0.1 Vp-p
DC Sync frequency range: DC to 20 MHz
INT: 1 div, EXT: 0.1 Vp-p
HFREJ When the sync frequency is more than 10 kHz, the minimum amplitude (voltage) re-
quired for sync is increased.
TV FRAME, LINE

INT: 1 div, EXT: 0.1 Vp-p

AUTO: Rating shown above is provided at 50 Hz or over.

CALIBRATION VOLTAGE

1V +£3%, square wave, positive polarity, 1 kHz +3%

INTENSITY MODULATION

Sensitivity

+5 V, positive voltage decreases brightness.

Input Impedance

Approx. 10 kQ

Usable Frequency Range

DC to 2 MHz

Maximum Input Voltage

50 V (DC+ AC peak)

DIGITAL STORAGE MODE (CH1

and CH2)

Vertical resolution

8 bits {25 dots/div)

Frequency response

DC

Effective Storage Frequency Bandwidth DC to 400 kHz

AC

Effective Storage Frequency Bandwidth 5 Hz to 400 kHz

Rise time

Effective rise time: 160 ns or less

Horizontal resolution

11 bits (200 dots/div): 1 s/div to 20 us/div
(100 dots/div to 5 dots/div): 10 us/div to 0.5 ps/div

Sampling time

5 ms/word to 100 ns/word {1 s/div to 20 ps/div)
Fixed to 100 ns/word (above 20 ps/div)

PEN OQUT Output voltage

0.5 V/div £10%

Output impedance

Approx. 2 k2

Readout speed

50 ms/word

Pre triggering

0 div, 2.5 div, 5 div, and 7.5 div:

Operating Modes REAL Real-time waveform display
STORE Write/read of storage waveform
R&S Simultaneous display of real-time waveform and storage waveform (readout only}
PEN Storage waveform display (readout only)
START Outputs storage waveform at PEN OUT terminals
READOUT
Calendar Year/Month/Day/O’clock/Minute

Clock accuracy: =2 min./month
Battery life: About 20,000 hours (at room temperature)




SPECIFICATIONS

Set value

CH1/CH2 scale factor (with probe detection), V-UNCAL, ADD, INVERT
Sweep scale factor (magnification conversion), SWEEP VARIABLE-UNCAL, X-Y

Cursor mode AV1 Voltage difference between AREF and 4 cursors on the basis of a CH1 scale factor
AV2 Voltage difference between AREF and 4 cursors on the basis of a CH2 scale factor
AT Time difference between AREF and A cursors on the basis of sweep scale factor
1/4T Frequency between AREF and A cursors on the basis of sweep scale factor
RATIO Voltage ratio and time ratio between AREF and A cursors, supposing 5 div on the CRT

as 100%

PHASE Phase difference between AREF and A cursors, supposing 5 div on the CRT as 360°
NOTE: The X-Y mode allows AV1 measurement only.

Cursor Resolution 10 bits

measurement 2,(‘: iisr::;mem a9

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 100 V/120 V/220 V/240 V AC +10%
Line Frequency 50/60 Hz
Power Consumption Approx. 58 W

DIMENSIONS (W x H x D)

319 (341)x 132 (145) x 380 (442) mm
() dimensions include protrusion from basic outline dimensions

WEIGHT

Approx. 9.6 kg

ENVIRONMENT

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
16 pF or less

Replacement Fuse

1.2A x 2, 0.8A x 2

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,
carefully read the following information, then verify that
the proper power cord is used and the proper line fuse is in-
stalled for power source. The specified voltage is shown at
the cover of the fuse holder on the rear panel. 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 instalied 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 voit operation or vice
versa.

1. Replace fuse F 1 with a fuse of appropriate value, 1.2
amp for 100 VAC to 120 VAC operation, 0.8 amp for
220 VAC to 240 VAC operation. :

2. When performing the reinsertion of leadwire for the
voltage conversion, the appropriate power cord should

be used. (See Fig. 1.)

Plug configuration Power cord and plug type Ifactory installed Line cord Parts No. for power
. instrument fuse plug fuse cord and plate

North American .
120 volt/60 Hz 128 250V N Cord:
Rated 15 amp 6"3 30 ow one E£30-1820-05
{12 amp max; NEC) X oY mm
Universal Europe ¢’ 0.8 A, 250V Cord:
220 volt/50 Hz T. lag None £30.1819-05
Rated 16 amp 5% 20 mm
U.K. 0.8 A, 250V 0
240 volt/50 Hz Fast blow T.B A -
Rated 13 amp _6x 30 mm ype C

T - Australian 0.8 A, 250V .

ey = 240 volt/50 Hz Fast blow None gg& 821.05

Rated 10 amp 6 x 30 mm
North American
240 volt/60 Hz 0.8 A, 250V
Rated 15 amp Fast3 blow None —
(12 amp max; NEC) 6x.30 mm
Switzerland 0.8A,6250V
240 volt/50 Hz Fast blow None —
Rated 10 amp 6x 30 mm

Fig. 1 Power Input Volitage Configuration
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CIRCUIT DESCRIPTION

Vertical Attenuator Circuit (X73-1740-00)

The vertical attenuator rotary switch unit is a single unit
comprising an attenuator circuit and range selection

.switch. The vertical input signal from the BNC input ter-

minal is input to the initial stage attenuator circuit after
selection of the input coupling method by the AC-GND-DC
switch. The signal input to the initial stage circuit is switch-
ed to pass through either a 1/1, 1/10, or 1/100 attenuator
by the vertical rotary switch, and is sent to the initial stage
buffer amp.
The initial stage buffer amp is comprised of Q1, 2, 3, 4, 5,
and U1 (CH2: Q101, 102, 103, 104, 105, and U101).
The signal input to the initial stage buffer amp is separated
into the high frequency components and low frequency
components. The high and low frequency components are
impedance converted by Q3 (Q103) and U1 (U101}
respectively, synthesized by the base of Q5 (Q105), and
output from the emitter. U1 (U101) is an OP amp with low
DC offset drift, and the output of Q5 (Q105) is stabilized in
relation to temperature.
This output signal is input to the second stage attenuator,
is attenuated to either 1/1, 1/2, 1/4, or 1/10, and is sent
to the 2nd amp. Attenuated output with good frequency
characteristics can be obtained as this second stage at-
tenuator has low impedance. When the 1 mV or 2 mV/DIV
range is selected, there is a switch for setting the 2nd amp
to 5X amplification. Q4 (Q104) is a constant-current
source for the Q3 (Q103) load. Q1, 2, and D1 (Q101,
Q102, and D101) are components to protect the circuit
from excessive input. -
Adjusters: VR1 (VR101) is the step attenuator balance
adjuster, and VR2 (VR102) is the low fre-
quency gain adjuster.

Vertical Pre-amp Circuit (X73-1740-00)

The signals output from the attenuator circuit are sent to
the 2nd amb formed from the U2 and U3 (U102 and
U103) dual transistor. The 2nd amp is a gain selection-
type amp and operates either U2 or U3 (U102 or U103) by
switching the current source of Q2 and Q10 (Q109 and
Q110). When a range other than 1 mV or 2-mV/DIV is set,
Q9 (Q109) is selected and the U2 (U102} amp functions.
When the 1 mV or 2 mV/DIV range is set, Q10 (Q110) is
selected and the U3 (U103) amp functions to provide
amplification 5X that of normal. TH1 (TH2) is connected to
the emitter of U3 (U103) for gain drift compensation when
the range is 1 mV or 2 mV/DIV. D4 and D5 (D104 and
D105) are connected to the collector of U3 (U103) to im-
prove isolation with U2 {U102). The variable terminal of
the 2-gain variable resistor attached to the attenuator is
connected to the output of the 2nd amp. The method of
output from the other terminal of this VR to the next stage
allows for a continuous variable attenuator with good fre-
quency characteristics.

The 2nd amp output signal are output to the 3rd amp form-
ed by Q14 and Q15 (Q114 and Q115). In order to realize
high CMRR in this stage, a constant-current source is used
for the emitter load of the differential transistors. Also, in
order to minimize the effect on the feedback capacity of
the transistors at high frequencies, the output stage has a
cascode amplifier construction with Q16 and 17 {Q116 to
Q119) connected to the base ground. On the CH2 side, the
coilectors of Q117 and 0119, and Q118 and Q116 are
connected and the base potential of Q117, Q118, and
Q116, Q119 is switched by S104 to output signals with
positive and negative polarity.

Adjusters: VR3 {(VR103) is the MAG/NORM balance ad-
juster, VR5 (VR105) is the variable balance
adjuster, VR108 is the CH2 INV balance ad-
juster, and TC1 (TC101) is the adjuster for
compensation of frequency characteristics.

The output signals from the 3rd amp are input to the 4th
amp. The 4th amp is a cascode amp comprised of Q20,
21, 301, and 302 (Q112, 123, 401, and 402), and there
is a vertical position adjuster attached to the collectors of
Q20 and 21 (Q122 and 123). Trigger signals are output
from the emitters of Q20 and 21 {Q122 and 123) through
Q215 and 216 (@217 and 218). On the CH2 side, a signal
with the reverse polarity of the trigger signal is output as
the X signal.

Adjusters: VR9 (VR110) is the position adjuster, TC2
(TC102) and VR10 {VR111) are adjusters for
compensation of frequency characteristics,
VR202 (VR203) is the CH1 (CH2) trigger DC
adjuster, and VR204 is the X gain adjuster.

The 4th amp output passes through the Q303 and 304
(Q403 and 404) emitter follower and is sent to the MiX
amp. The MIX amp is also a cascode amp and is comprised
of Q305, 306, 203 and 204 (Q405, 406, 207 and 208).
The CH1 output terminals, collectors of Q203 and 204, are
connected to the CH2 output terminals, collectors of Q207
and 208, and the emitters of Q203, 204, 207, and 208 are
connected to the emitters of the transistors for channel
selection, Q201, 202, 205, and 206, respectively.

The channel selection signals passes through Q201,
Q202, Q205, and Q206, switch the output transistors
Q203, Q204 and Q207, Q208 ON/OFF, and select the
vertical mode. Also, Q209 is a transistor to reduce fluctua-
tions in the operating point of the ADD mode and other
modes.

Adjusters: VR403 is the CH2 gain adjuster, and TC301
(TC401) is an adjuster for the compensation
of frequency characteristics.

The output of the MIX amp passes through the d21 0 and
211 emitter follower and is input to the base of Q212 and
213. 0212 and 213 form a cascode amp together with
the Q1, 2 of the final amp. Thus, the vertical pre-amp out-
put signals are current output.
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Adjusters: TC201 is the adjuster for compensation of
frequency characteristics.

A/D Pre-amp (X73-1740-00)

The output from the emitters of Q303 and 304 (Q403 and
404) which is the output from the 4th amp of the vertical
pre-amp passes through the A/D pre-amp Q307 to Q311
(Q407 to Q411) and is sent to the A/D unit (X78-

1030-00). Additionally at this stage, balanced input

signals are converted to unbalanced output signals. Q311
(Q411) forms a cascode amp together with Q1 (Q101) of
the A/D unit, and the output signal is current output.
VR301 (VR401) is the storage position adjuster and
VR302 (VR402) is the storage gain adjuster.

Trigger Signal Selection Circuit
{(X73-1740-00)

The trigger signals output differentially from the various
channels pass through the Q215 and 216 (Q217 and
218) trigger output amp and enter the trigger selection cir-
cuit formed by Q255 to 262.

The EXT trigger signal and signal for line trigger from the
power supply circuit also enter this circuit.

The various trigger enable signals are input to the base of
Q255 to 0258, and Q259 to Q262 are switched ON/OFF
to select the trigger signal. The selected signal is sent to
the sweep unit.

Vertical Final Amp (X80-1090-01)

The signal sent from the vertical pre-amp is amplified at the

base ground stage of the Q1 and Q2 cascode amp, passes
through the emitter follower of Q3 and Q4 and is sent to
the next stage amp. Q5, 6, 7, and 8 also form a cascode
amp. Thermistor TH1 for gain temperature drift compensa-
tion and R16, 17, C50, and 51 for ultra-low frequency
compensation are located between the Q5 and 6 emitters.
The output of this stage passes through the emitter
followers of Q9 and 10, and is sent to the Q11, 13, 15,
and 16 output amp for amplification to 2.5 V/div (one
side).

VR1 is a variable resistor (VR) for gain adjustment and VR2
is a VR for CRT center adjustment. VR5 is a VR for adjust-
ment of the operating point and the voltage of P37 is set to
+ 37 V by adjustment of this adjuster.

The storage readout Y signal {Y R/O SIG signal) is input to
Q17 and Q18. Switching between the REAL signal and Y
R/O SIG signal is performed by switching Q19 and 20. D1
and 2 are included to improve isolation. The cursor gain is
adjusted by VR3 and the storage position is adjusted by
VR4.

Power Supply Circuit (X68-1480-00)

The power supply consists of a five-system regulated
power supply, two-system -non-regulated power supply,

and scale illumination power supply system.

When the power switch is turned on, —10 V is first turned
on by Q2, U1, and D8. The —10 V voltage is regulated
based on D8. The other voltages of +10V, +5V,
+65 V, and + 120 V are regulated based upon —10 V.
The +10V, +5V, and —10 V power supplies use the
collector output method in order to reduce power con-
sumption, the +65 V and + 120 V power supplies use the
emitter output method as there is little current.

The scale illumination circuit is a circuit for illuminating the
lamps by controlling the voltage rectified by D1 by Q8.

Trace Rotation and CAL Circuit
(X68-1480-00)

The trace rotation circuit consists of the emitter followers
of the Q17 and 18 complementary transistors, and is the
circuit supplies current to the rotation coil positioned in the
CRT cone section.

The CAL circuit is comprised of U2, D26, and D27. A
1 kHz square wave is created by the U2 multi-vibrator
oscillation circuit and this is switched by D26 and 27 to
create the 1 Vp-p CAL signal. The frequency is adjusted by
VRS and the level is adjusted by VR6.

Blanking Circuit and High Voltage Circuit
(X68-1480-00)

The unblanking signal from P26 is inverted and amplified
by the blanking amp formed by Q11 to Q13 and is overlap-
ped with the cathode voltage by the DC regeneration cir-
cuit D18 to D20. Q9 and 10 is an inverting amplifier for
auto focusing, and it creates the focus voltage from the
blanking signal. The focus voitage is overlapped with the
high voltage at the DC regeneration circuit D14 to D16,
and drives the focus electrode. The — 1.5 kV power for the
cathode is generated by the Q15 oscillation transistor and
the high voltage convertor block (W02-0431-05). In order
for the convertor oscillation circuit to obtain stable high
voltage, negative feedback is applied from the cathode to
the error amplifier U4 and Q14.

Trigger Circuit (X74-1460-00)

The trigger signal selected by the vertical pre-amp is input
to the trigger amp Q1 and Q2 through P11. The coupling
method for the Q2 output is selected by TRIGGER COUPL-
ING switch S2. Input is to the Q3 to Q8 circuit when AC,
HF REJ, or DC, and to the Q10, 11, 13, 14, and 15 circuit
when TV sync, and the input is amplified to the level at
which the ECL logic operates. Q10, D4 and 5 form a polari-
ty selection circuit for TV sync. The sync tip is clamped by
Q13 and D6 and the sync puises are extracted by Q15.
The vertical sync pulses are obtained by the R52, C15, and
C16 integration circuit.

The trigger slope of the signal output from the trigger amp
is switched by U101a after waveform shaping by the
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U101b, ¢ Schmitt circuit. The next stage horizontal sweep
circuit is driven by this signal sync puise. .
The trigger pulse passes through the U103d and D103
detection circuit and is input to the Q101 and 102 flip-
flop.- When there is a trigger pulse, the base of Q101 goes
to ‘’H’’ and the collector of Q102 goes to ‘‘H’’. It further
passes through U103c and the U102b RESET terminal
goes to ‘“‘L"’. At this time, U102b is in a state able to
receive trigger pulses. When there is no trigger pulse, the
U102b RESET terminal goes to ‘’H’’, the RESET state is
selected, and auto freerun starts.

Horizontal Sweep Circuit (X74-1460-00)

When the trigger pulse triggers flip-flop U102b, the output
of U102b is inverted and Q105 is controlled through
Q114. A sweep signal matching the CR time constant
selected by U105, 106 and Q107, 108 is then generated.
This sweep signal passes through U206 and 0203 and is
sent to the horizontal output selection circuit. This signal is
also sent to the Q115 and 116 comparator circuit and the
sweep length is determined here. The holdoff time is deter-
mined by C121, 122, and 123 which are switched by
U104a, R137 and Q110, 111. The TENB signal input to
U103b is a signal to make sure there is no sweep for a cer-
tain constant period during the storage operation pre-
trigger, and sweep does not start while the TENB signal is
“H,

U105 ~<«~—— sec ~———— msec ~<~————— psec
uio6 | 1 5.2 15020105 2 1 5 .2 15020105 2 1 .5
A L HLHLHLHLMHUHILMHILMHLMHTLMHLH
B L LHHLLHHMHHULLHMHHMHTILILMHH
Cc L t L L HHHHLULMHMHMHMHTLTLHUHHH

Blanking Circuit (X74-1460-00)

The output signal from the sweep gate flip-flop U102b
enters the Q118 and 119 ECL to TTL conversion circuit.
The Q118 output is used as the storage sweep gate (write
start signal) and the output from Q119 is sent to Q211
through the various gates, U201a, U201d, and U201c.
U202¢, U202d is a CHOP oscillator which oscillates at ap-
prox. 500 kHz. This CHOP signal is mixed with the sweep
gate by U201a. It is then divided by 1/2 by U204, passes
through U202a and b, and is sent to the vertical amp board
{X73-1740-00) from P12 as the vertical selection signal.
The R/0 BL signal and ST. BLA signal are mixed by U303d,
and mixed with the sweep gate signal by U201c. Then, the
R/0 UNBL signal and ST. UNBL signal are mixed by U303¢c
and sent to Q213. The blanking signal and unblanking
signal are mixed by Q212, Q214 and output from Q215.
U205a, and Q216 is an absolute value amp and is set so
that the storage brightness disappears at the VR center
position and is MAX at both extremes of the VR. U205b is
a comparator to create the R/O OFF signal.

Horizontal Output Selection Circuit

(X74-1460-00)

The real sweep signal, real XY signal, storage sweep
signal, or storage XY signal is selected by Q204 to Q207
and Q303 to Q306, passes through Q208 and 209, and is
sent to the horizontal final amp from P24.

This selection signal is created by U301 combining the
REAL REQ signal and ST. REQ signal from the A/D UNIT
{X78-1030-00), and XY switch information.

Q301, U302b, and Q302 is a mirror sweep circuit for

storage and it generates a sawtooth wave synchronized
with the ST SWP-E signal from the A/D unit.

Horizontal Final Circuit (X80-1090-01)

The horizontal signal input from- P24 passes through the
emitter follower of Q23, Q24, and is then sent to Q25,
Q26 or Q27, Q28 (for X10 MAG). Switching between
Q25, 026 and Q27, Q28 is by the selection circuit formed
from Q44 and Q45. 029, Q30 is the base ground stage of
the cascode amp and the D12 to D21 limiters are con-
nected to the output collector. The horizontal signal is im-
pedance converted by the Q31, Q32 emitter follower, and
is amplified to approx. 6 V/div (one side) by the Q33 to
Q40 and Q50 final amp.

Thermistor TH3 for compensation of gain temperature drift
is mounted between the Q25 and Q26 emitters. There is
also thermistor TH4 for compensation of gain temperature
drift between the Q27 and Q28 emitters.

VR6 is a VR for horizontal position adjustment and VR7 is
for adjustment of the NORM/MAG center. VR7 is mounted
on the NORM side in order to allow for a full variable range.
VRO is a VR for adjustment of the operating point, and this
is used to set the output operating point to +60 V.

The readout signal is input to Q47 and Q48. Switching bet-
ween 047, 48 and Q25, Q26 (or Q27, Q28) is performed
by the RO REQUEST signal. D5 and 6 have been added to
improve isolation between Q47, 48 and Q25, 26 {or Q27,
Q28). VR11 is a VR for adjustment of the cursor gain and
VR10 is for adjustment of the cursor position.
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Overview of Storage

With the CS-8010, an A/D convertor capable of 20 MS/s
together with 2k bytes of memory with an access time of
35 nsec are used in order to aliow for a sampling speed of
10 MS/s.

An MPU is not used in the CS-8010 for the control of the
A/D convertor and memory, with both controlled by hard-
ware. Gate array CTM5010 is used for control as use of
discrete parts would result in a great increase in the number
of parts. In the memory system, the data and display
memory are not separate. There is two memory units for
each channel with each used as both data and display
memory. For example, in the case of CH1, U5 functions as
the display memory when U4 functions as the data
memory. When writing to U4 is completed, U4 becomes
the display memory and U5 becomes the data memory. In

other words, there is no need for data transfer from the
data memory to the display memory. It also means that
averaging and interpolation, etc., cannot be performed.
The relationship between STORAGE and R/O is not chopp-
ing but alternating. In other words, the storage period (read
cycle) starts at the trailing edge of ENDB {R/O END), RSTR
(R7O0 START) goes to “’H’’, and readout stops. When the
storage period {read cycle) stops, RSTR {R/O START) goes
to ‘L’* and readout starts. When the readout period is com-
pleted, ENDB (R/O END} goes from ““H’* to “L’’ and the
storage period is selected. In other words, if there is no
ENDB {R/O END) signal, storage does not start, and if RSTR
{R/O START) is not ‘’L"’, readout does not start.

O—Almsmorm
A/D DRIVE | A/D ‘

o§> Ko D/A L1 p/a
AMP CONVERTOR ? CONVERTOR AMP
J A | f
MEMORY2

CTMS5010

121,

R/0

A/D UNIT (X78-1030-00)
CH1 A/D DRIVE AMP

The CH1 A/D drive amp is comprised of Q1 and Q2. Q1 is a
base grounded amp and comprises a cascode amp with
Q311 on X73-1740-00. Q2 is a buffer for driving A/D
convertor U1 and is an emitter follower. Also as the drive
amp is an unbalanced circuit, the linear resistor with
positive temperature coefficient R47 is used for VBE
temperature drift compensation.

The Q2 emitter follower output is 2.5 VbC and the sen-
sitivity is 200 mV/div at the center of the real vertical posi-
tion. The full scale is 10 div as the input range of U1 is from
+1.5Vto +3.5V at 2 Vp-p.

CH2 A/D DRIVE AMP

The CH2 A/D drive amp is comprised of Q101 and Q102.
Q101 is a base grounded amp and comprises a cascode
amp with Q411 on X73-1740-00. Q102 is a buffer for
driving A/D convertor U1 and is an emitter follower. Also

as the drive amp is an unbalanced circuit, the linear resistor
with positive temperature coefficient R147 is used for VBE
temperature drift compensation.

The Q102 emitter follower output is 2.5 VbC and the sen-
sitivity is 200 mV/div at the center of the real vertical posi-
tion. The full scale is 10 div as the input range of U1 is from
+1.5Vto +3.5Vat2Vp-p.

A/D REFERENCE VOLTAGE

U202, 0201, and Q202 form a reference voltage circuit
for U1 and U101. U1 and U101 require two reference
voltages: +3.5 V and + 1.5 V. The reference voltages are
obtained by using resistors to divide the +10V power
supply. The reference ladder resistor for U1 and U101 is
about 180 © and the reference current is about 11 mA.
The reference voltage is sent to U1 and U101 after it is
buffered by the low drift op amp U202 and current booster
Q201 and Q202.

Resistors are attached to the collectors of Q201 and Q202
in order to reduce transistor power consumption.
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A/D Convertor

U1 (U101) is a C-MOS 8-bit A/D convertor capable of
20 MS/s. it is used at a maximum of 10 MS/s in this instru-
ment. The analeg input range is +1.56V to +3.5V at
2 Vp-p.

Although the sampling clock input allows for balanced in-
put, unbalanced input is used in this instrument as less
parts are required, and the threshold level for one of the in-
put terminals is set by R8 and R9 (R108 and R109).

R10 and R11 (R110 and R111) are 1.1 kx4 ladder
resistors and are used as terminating resistance to speed
up the trailing edge of the U1 (U101) digital output.

The U1 (U101) digital output is in the hold state when the
sampling clock is at the “’H’’ level, and uncertain when at
the “’L"’ level.

Memory Circuit

In this instrument, the data memory and display memory is
not separate. There is two memory systems for both chan-
nels {CH1 and CH2) with each used as both data and
display memory. For example, when U4 (U104) functions
as display memory, U5 (U105} functions as data memory.
Then when U5 (U105) functions as display memory, U4
{U104) functions as data memory. U2 and U3 (U102 and
U103) are the A/D convertor latches. HC-CMOS devices
are used for these latches as the drive capabilities of U1
(U101) are limited.

U4 and U5 (U104 and U105) are high-speed C-MOS static
RAM. In order to handle the sampling speed of 10 MS/s,
memory with an access time of 35 nsec and a 2 kx 8 bit
configuration is used. U6 and U7 (U106 and U107) are lat-
ches for memory data output. ALS-type latches are used as
the memory output level is TTL level.

D/A Convertor

U8 (U108) is a general-purpose, 8-bit, current output-type
D/A convertor. The reference current to this D/A convertor
is the current to + REF (Pin 14). + REF {(Pin 14) and —REF
(Pin 15) are equivalent to the op amp input and have an im-
aginary short relationship.

Thus, + REF (Pin 14) and —REF (Pin 15) are O VDC and the
current through R12 and VR1 (R112 and VR101) is the
reference current. The reference current is set to 2 mA by
adjusting VR1 (VR101). R13 (R113) is a resistor for
cancelling the offset caused by the bias current. C15
(C115) is a capacitor for phase compensation.

The U8 (U108) output is the complementary output. This
is a two system output with 1— (Pin 2} and |+ (Pin 4} and
both are attraction current outputs. |— (Pin 2} is used as
the CRT output and 1+ (Pin 4) as the pin output.

D/A Amp

Q3 and Q5 (0103 and Q105) is a base grounded amp for
amplifying the U8 (U108) output current. Q12 (Q112}).is a

VBE temperature compensation transistor for Q3 (Q103).
Q4 (Q104) is a switching transistor for controlling Q3
{Q103) and selecting CH1 or CH2. The CH1 and CH2
signals are mixed by the Q5 and Q105 collector and sent
to Q6.

Q204 and Q206 is a base grounded amp for the R/O Y
signal. The position of the R/O Y signal on the screen is ad-
justed by VR203. Q205 is the VBE temperature compensa-
tion transistor for G204.

The R/O Y signal and STO signal are mixed at the collector
of Q6 and Q206, and the current is converted to voltage
by R28 and R29. Q7 is an emitter follower for driving the
final amp.

Q106 and Q107 is the X-axis amp for XY operation, and
the gain is adjusted by VR102.

Q203 is a switching transistor for selecting the R/O Y
signal or STO signal.

C20 and R30 are for compensation of square wave
characteristics, and overshooting from dot to dot is cor-
rected by this time constant.

During ADD, the Q5 and Q105 collector current is added
and the bias current becomes double. Then the excess cur-
rent is eliminated by using the Q207 current source. If
R226 were 910 Q, VBE temperature compensation would
be performed, but due to the power supply voltage, use of
a 910 © resistor is not possible. Thus, the linear resistor
with positive temperature coefficient R224 is used for
temperature compensation.

STO waveform position movement is performed by con-
trolling the current of R16 (R116).

Pen Out Amp

As the U8 D/A convertor output is lead-in current, the cur-
rent is converted to voltage by a resistor. As the reference
current is 2 mA, the full scale current is also 2 mA.

As the load resistance is 1 kQ by (R46 +R34) // R33 //
(R35 +R36), the full scale voltage is 2 Vp-p. Furthermore,
R33 is connected to + 10 V in order to obtain O V center.
As the U108 D/A convertor output is lead-in current, the
current is converted to voltage by a resistor. As the
reference current is 2 mA, the full scale current is also
2 mA.

As the load resistance is 1 k@ by (R146+R134) // R133 //
{R135+R136), the full scale voltage is 2 Vp-p. Further-

more, R133 is connected to + 10 V in order to obtain 0 V -

center. As the pen out sensitivity is 500 mV/div, the full
scale is 5 Vp-p. Thus in order to align with the polarity of the
screen, amplification of —2.5 times is performed by U204.
The circuit of U204 is basically an inversion amplifier. Q8
and Q9 (Q108 and Q109) are analog switches which short
the input of U204 to O V when the pen is off. Q8 and Q9
(Q108 and Q109) are off when the pen is on.

Q110, Q111, R144 and R145 add the CH2 signal to the
CH1 pen amp when the V. MODE is ADD. The output im-

11
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pedance of the pen amp is 2 kQ in order to provide shorting
protection for the output of U204. D102 and D103 are
logic circuit to stop CH2 pen amp output when the V.
MODE is ADD.

R & S CHOP Oscillator

U203 is a C-MOS type UPD5555C which oscillates at ap-
prox. 400 kHz. Thus, switching between real and storage
is performed at a speed of about 200 kHz. The CTM5010
RS signal is input to the U203 RESET terminal and oscilla-
tion is stopped at all times except when the display mode is
R & S. The U203 oscillation output is sent to CCLK of
CTM5010, and the oscillation output delayed by R214
and C208 is sent to CDCK of CTM5010.

Clock

The reference oscillator is a 20 MHz crystal oscillator (X1).
This 20 MHz oscillation output is divided by U205, and the
reference oscillation (20 MHz} and divided output are
multiplexed by U206. As shown in the table below, the
pen out speed can be set in five stages. This setting is
made by switching by U206 the clock applied to
CTM5010. The factory set speed is 50 msec/word.

SWEEP CODE VS CLOCK

TIME/DIV SWEEP CODE ADCK RLCK
SC4 SC3 SC2 sC1 sCo

1sec {H H H L H 200 Hz 2 MHz
05sec  H H H L L 400 Hz 2 MHz
0.2sec | H H L H H 1 kHz 2 MHz
O.1lsec { H H L H L 2 kHz 2 MHz
BOmsec |H H L L H 4 kHz 2 MHz
20msec | H H L L L 10 kHz 2 MHz
10 msec | H L H H H 20 kHz 2 MHz
5msec | H L H H L 40 kHz 2 MHz
2msec |H L H L H 100 kHz 2 MHz
fmsec {H L H L L 200 kHz 2 MHz
Ob5msec{ H L L H H 400 kHz 2 MHz
02msec {H L L H L 1 MHz 2 MHz
0.1 msec | H L L L H 2 MHz ‘2 MHz
B0psec [ H L L L L 4 MHz 2 MHz
20usec | L H H H H 10 MHz 2 MHz
MOpsec | L H H H L 10 MHz 1 MHz
Busec | L H H L H 10 MHz 500 kHz
2pusec | L H H L L 10 MHz 200 kHz
Tusec | L H L H H 10 MHz 100 kHz
Ob6psec | L H L H L 10 MHz 50 kHz
PEN NONE NONE 20 Hz

CONNECTION PEN SPEED PATTERN CUT
U206(® U205@ | 10 msec/word | U206 U205Q@)
U206 ® U205@ | 50 msec/word NONE

U206 ® U205® | 100 msec/word | U206(® U205 '

U206 ® U2050 | 200 msec/word | U206(® U205 @

U206 ® U205@ | 500 msec/word | U206® U205 @
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A/D CONTROLLER CTM5010
PIN ASSIGNMENT

NO. /0 NAME NO. /0 NAME NO. 170 NAME NO. 1¢] 'NAME
1 ouT 2A6 36 IN TMD2 71 ouT 4A3 106 ouT TS02
2 ouT 2A5 37 IN TMD5 72 ouTt 4A5 107 — N.C.
3 ouT 2A7 38 ouT ADR 73 ouT 4A7 108 — N.C.
4 ouT WLC2 39 ouT WLC1 74 ouT 4A9 109 - N.C.
5 iN CPCK 40 ouT WE1B 75 ouT PON1 110 — Vss
6 ouT ADCK 41 ouT 1A1 76 ouT CH2K 111 — Voo
7 IN TST3 42 out 1A3 77 IN VMD5 112 — N.C.
8 IN TSCK 43 ouT 1A5 78 IN DMDb2 113 — N.C.
9 IN XTL 44 ouT 1A7 79 IN DMD5 114 — Vss

10 - N.C. 45 ouT 1A9 80 out WLED 1156 ouT 4A10
11 IN PRB 46 IN SC3 81 ouT RREQ 116 IN VMD2
12 ouT WLC3 47 IN SC1 82 ouT SBLK 117 ouT RSTR
13 ouT 0Cc4B 48 out ocaB 83 IN T™MD1 118 ouT REQB
14 ouT 3A0 49 ouTt oCciB 84 IN SGB 119 — Vss
15 out 3A2 50 ouT 2A0 85 ouT CH1K 120 - Vop
16 ouT 3A4 51 ouT 2A2 86 ouT 1A0 121 IN OB
17 ouT 3A6 52 ouT 2A4 87 ouT 1A4 122 IN 25B
18 ouT 3A8 53 ouT 2A3 88 ouT 1A6 123 - Vss
19 ouT 3A10 54 - N.C. 89 ouT 1A8 124 ouT 1A2
20 ouT WwLC4 55 ouT 2A10 90 ouTt 1A10 125 IN 58
21 ouT 4A0 56 IN TST1 91 IN SC4 126 — N.C.
22 ouT 4A2 57 IN CCLK 92 IN SC2 127 — N.C.
23 ouT 4A4 58 IN TST2 93 IN SCO 128 - Vss
24 ouT 4A8 59 IN GENB 94 ouT WE2B 129 - Voo
25 ouT 4A8 60 IN TSTH 95 out 2A8 130 ouT RS
26 ouT PADD 61 ouT WSTT 96 ouT 2A1 131 - N.C.
27 ouT PON2 62 ouT 0C3B 97 — N.C. 132 — Vss
28 ouT XYB 63 ouT WE3B 98 ouTt 2A9 133 ouT RLCK
29 IN VMD1 64 ouT 3A1 99 — N.C. 134 ouT TENB
30 IN ENDB 65 ouT 3A3 100 — N.C. 135 IN TMD3
31 IN DMD1 66 ouT 3A5 101 - Vss

32 IN DMD3 67 ouT 3A7 102 — Vob

33 ouT SSGB 68 ouT 3A9 103 IN TST4

34 ouT SREQ 69 ouT ‘WE4B 104 ouT TS01

35 ouT UNBL 70 ouT 4A1 105 — Vss

13
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CTM5010 PIN DESCRIPTION

INPUT PIN
V. MODE | VMD1 (29)j| VMD2(116)| VMD5 (77)
CH1 L H H
CH2 H L H
ALT H H H
CcHOP H H H
ADD H H L
D. MODE | DMD1 (31)| DMD2 (78)| DMD3 (32) | DMD5 (79)
REAL L H H H
STO H L H H
R&S H H L H
PEN H H H H
PEN START H H H L
T. MODE | TMD1 (83} DMD2 (36){ DMD3 (135} DMD5 (37}
AUTO L H H H
NORM H L H H
XY H H L H
SINGLE H H H H
RESET H H H L
PRE TRIG OB (121) | 25B (122) | 5B (125)
0] L H H
2.5 H L H
5 H H H
7.5 H H H
SGB (84) Sweep gate input (Write start signal}
CDCK (b) CHOP selection signal input at D.MODE
R&S
CCLK (57) CHOP selection signal input at D.MODE
R&S$S
TST1 (56)
TST2 (58)
TST3 (7)
TST4 {103) Test pin for the CTM5010 maker
TST5 (60}
TSCK (8)
GENB (59}
XTL1 (9} Clock input
PRB (11) Reset terminal
ENDB (30) R/O END signal; STORAGE START signal;

Trailing edge trigger

1A0-1A10
2A0-2A10
3A0-3A10
4A0-4A10
WLC1 (39)
WLC2 (4)

WLC3 (12)
WLC4 (20)
WE1B (40)
WE2B (94)
WE3B (63)
WE4B (69)
ADCK (6)

OC1B (49)

0C2B (48)
0C38B (62)

OC4B (13)
XYB (28}
RS (130)

ADR (38)
SSGB (33)
SREQ (34)
UNBL (35)
RREQ (81)
SBLK (82)
WSTT (61)
TS01 (104)
TS02 (106)
WLED (80)
CH1K (85}
CH2K (76)
RSTR (117)
REQB (118}
RLCK (133)
TENB (134)

OUTPUT PIN
U4 address bus
U5 address bus
U104 address bus
U105 address bus
U2 latch clock
U3 latch clock
U102 latch clock
U103 latch clock
U4 write enable pulse
U5 write enable puise
U104 write enable pulse
U105 write enable pulse
U1, U101 sampling clock
U4, U5 selection signal between read
mode and write mode
OC1B=Invert of OC2B
U104, U105 selection signal between
read mode and write mode
OC3B=Invert of OC4B
““L’" at the T.MODE XY
““H’" at the D.MODE R & S; U203 RESET
signal
‘“H’" at the V.MODE ADD
Storage sweep gate
Storage selection signal
Storage unblanking signal
Real selection signal

" Real blanking signal for the storage display

Test pin for the CTM5010 maker

Test pin for the CTM5010 maker

Test pin for the CTM5010 maker

““H’’ at the memory writing

CH1 display at 'H"’

CH2 display at ‘'H"’ -
“L'"—R/O display ‘'H’'—Storage display
’H'""—R/O display ‘’L’’—Storage display

U6, U7, U106, U107 read latch pulse

Ignore trigger in sweep circuit at “‘H"’
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OUTPUT FROM THE CTM5010 AT D. MODE REAL

PIN NAME PIN NAME PIN NAME PIN NAME
WLED L * WE3B H WLC4 L SSGB H
ADCK H “WE4B H RSTR L UNBL H
RLCK L WLC1 L SREQ H TENB L
WE1B H wLC2 L SBLK H REQB H
WE28B H WLC3 L RREQ L
\
READ CYCLE
|  14mS _i
! = 8mS i !
| 2mS | | 2mS ! !
! - : ! . ! | :
ENDB (R/0 END) 1 [ | i
RSTR(R/0 START) T 1 L
[N
SSGB (STO SWEEP GATE) L1
REQB __—l_____J L____'__——
SREQ —1_____1 L___f—__
RREQ _I_-__—-I r———L_________
UNBL RULLLITTY EACTTEER LLCCEETT T
CHIK [ | I l
CH2Z2K I I I I
— AN —
N
STO R/O Y l V
Q7 (E) 1 U
RIO
[} CH2 1 ICH1 1 )]upperl le Lol I
! : E RO AV cursor AV cursor
b lower AREF 4
1
¥
0.2mS
| 500nS 1
e
R LCK | S I | |
UNBL [ Il 1 [1
~200n8
< Setting condition > D. MODE STO or PEN

15
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WRITE CYCLE

: equivalent to about 11.5div on the CRT (
SGB .
ADCK IR I
Timing ® ‘ : | i i
weros RO AR AR | |
wLeO SRR SRR | |
ocos . |
! I i |
o I
wLeo S 1
ocOB I
50nS | 50nS 50nS
ADCK S I S [ | | — I R
wieo By B J S S
weDs LT R B J T I E
(ioMs/s) ( except I0MS/s )
O:1~4

The OCLIB is changed while the WRITE operation ends and the RSTR is YL,

< Setting condition > D. MODE STO
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X73—1740 00 (V.PRE UNIT)

BLOCK DIAGRAM

X80—1090—-01

(FINAL

S50VITM31

UNITT) (CRT

h r
H ] ' 1 H '
H 2nd AMP A/D H ' ' ! 1
! HEAD H v [Frwac REAL/ \
b [weur R S| PRE AHP i LSl PRE AMP IS sTogR. D FINAL | ! ! :
CH1 ) SWITCHD 1st ATTE 4y [ 2307~311 ' ! ai~4 SWITCHING LLLY ; !
) s2 | X1 AMP| w ToET ! : A o e :
H Q1~5 v2 - 3rd AMP N ! ! as5~8, G : H
7 a9 2| > ANP MIX OR : \ 017~20, 51 15. 16 | \ '
= 013~17 20, 21 SELECT FINAL : ; : : ’
' Xs AMP| o 201, 2 AP PRE ANP ! ! (- ' : :
' Znd AT us3 I 0201~209, ! \ ; \ !
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0215, 216 ! 1 025, 26, 44 (029, 30, AMP| ) ! ;
; \ 42, 43, s
' L TRIG ! \ X10 AMP | 47,748 a33~so, | ! :
EXT VL INPUT SELECT H t 027, 28, 45 50 ) | h
i AMP N N = ! ' ! )
( I > 0255~ ! } | i H i
3rd AMP 262 H - Dbt i AR ToTTTTTIEITEIITT -
) X1 AMP| w :
) 2nd ATT U102 - NON !
1 0109 | 2 INVERT PosI. A/D 1
! 1 = AMP E AMP ;
i xs ane| = | P wvert ([Plarza 1 PR : -—- R
N ETTIE HEAD e : 401, & 0407~411 : ; :
CH2 ?—1— swiTch X 1st ATT IS, o M a113~115% ¥ ' f i
) H ‘
| s101 8101~105, 2nd AMP TR':,JP : : "5"(?)th P CHY
! ! ! y PEN
' N 9217, 218 B i i H ! a0 | uzal LL: & 8/A D/A PEN AMP| |1 OUT
2| DRIVE AMP[ | CONVERTOR A CONVERTOR > AMP | —Sjuz0s N
! U1 Y a3, 4, 12 as, 9, T
\ a1, 2 !
! 1 MEMORY - us, 110, 110 |1
A/D REF (2) 7 ‘ N H
e . VOLTAGE us !
] i u202 1
X74=1460-00 (SWEEP UNIT) i az01. 202 T 1 ;
- ] SWEEP i '
) 4 ) i
TRIG. TRIG. AUTO b ROTARY 1 : A/D CONTROLLER T T L
L—>{ pre aMP AMP SCHHITT FREERUN |} ! H : : ! 207 us. H
a1, 2 23~9 v101 P ' H i uz201 203~206
U103 - 1 '
v ~EvRe 0101, 102 ! ! ‘L
COUPLING STRIP M RAMP ! ;
SELECT GENERATOR DISPLAY ! : MEMORY
. uig, 1;. SWEEP U105, 106, i | @
z 131 GATE 109 SELECT ; ; \ utos ]
104, 108,
CHANNEL CHOP GENERATOR R U301 T ! IVZ) A0 1 I 0/A ] wva U
SWITCH asc. u102 114 0204~209 ' > DRIVE AMP[>| CONVERTOR M CONVERTOR
U204 U292 . H 1 2101, 102 vio _Y u108 0103, 104, CH2
v 0303~306 ! ] 1. ! TnoRy H 112
BLANKING v v ' : u102 S RY [Turos PEN
AMP BLANKING SWEEP ; : tos (4) 107 ouT
0211, 212 nix "X GENERATOR STOP ' ' u108 PEN AMP A
uzo1 U201 2118, 119 COMPARATOR ! ! U204, 1
M 4 2115, 116 RAMP : : 0108, 109 ;
: MIX I M zsn:knnn : L !
H 9215 HOLDOFF 302 ]
\ /l\ U104 0301, 302, !
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UNBLANKING MIX ;
Yos e ; X68—1480-00
u T )
0213, 214, E CAL
216 ; he (POWER SUPPLY UNIT)
H '
' : L R
] 1
! H1GH— !
} |cAL osc. VOLTAGE H1GH= !
X77—'1/+50 01 (R0 UNIT) 1 osc. VOLTAGE f—t——
H v2 us CONVERTOR| |
-- -1 | 914, 15 :
v ) 1 | TRACE H
- m r ' i | ROTATION )
[ ) )
R ||} L =
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SWITCH 7 us DAC comparatorled AN drer. 4 E 01A1'1'13 Focus p——p——
s1-3 us u10 uls VR ; : 09, 10 :
| cLocK +5V A ! ! [ !
K1 DETECTOR 1 I REFERENCE ! | |
vzt uzs V VOLTAGE : i [row voirase !
Y-DAC ANALDE u1l1, a1 2 ' ) | REGULATOR i
U3, R33 SWITCH H H Q1~7, D1~3 H
us ) ' H
BUFFER ) L H
! v u13 :
: CHARACTER X—DAC P '
' G”f:’;”“ u :3?#?: u13 ; POWER AC INLET
' I ! TRANCE—{€ FUSE
e e e m————ammm—mm—————————m e —m—mm—————mmem o= ! FORMER LINE snecru
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Overview of Readout
R/O Unit (X77-1450-01)

The R/O unit is configured from the following three func-
tional blocks.

1) Inport section

Section which fetches switch information and clock data
for the CRT readout display (Configured by ICs U17 to
U24)

2) Display section

Section which creates X-axis signal and Y-axis signal for
the CRT readout display (Configured by ICs and resistors
U1 to U5, U7, U8, U13, and R33)

3) Cursor section

A/D conversion section and calculation section for the cur-
sor measurement

(Configured by ICs U6, U8 to U11, U14, and U23)

Inport Section

Fetching the information from the various operation swit-
ches and the clock data and sending these data to the
character generator U7 are performed by the single-chip
MPU U23. The reference clock is given from the 10 MHz
oscillator configured from U16 and X1. This MPU outputs
the lower address AO to A7 onto the data bus by time divi-
sion.

U18 latches the lower address by the ALE signal output
from the MPU.

The switch information need for screen display passes
through the input ports configured by U19 to U22, and this
is fetched by the MPU every 80 msec. U17 is the input
port decoder, and the output signals RSO to RS3 are output
at a cycle of 80 msec.

The information from time setting switches S1 to S3
passes through MPU /O port P1 and is fetched by the MPU
every 80 msec.

If the pulses output from Pin 1 of the clock IC U24 every 1
minute apply an interrupt to the MPU, the MPU accesses
U24 and fetches the clock data.

Even when the power is off, U24 is backed up by lithium
battery B1, and the 32.768 kHz reference clock is properly
generated by crystal oscillator X2. If the battery becomes
old and the voltage is less than 2 V when the power is off,
the clock will siow down as this reference clock will not be
properly generated, and the BATT. DOWN indication will
appear on the screen. Clock data protection when the
power is switched on/off is performed by IC U25 for +5 V
power detection (detection level: TYP +4.4 V).

Display Section

Character display is by the random scan method (X-Y
display), and the character generator U7 is controlled by the
character counter (U8 CD1 to CD7) and the dot counter (U8
DCO to DC4) of the R/O controller U8. In the real mode,
readout display is performed at a period of 13.5 msec. In the
storage mode, readout display and storage display is per-

formed by time division with a readout display period of ap-
prox. 10 msec and a storage display period of approx.
4 msec. The control signals in this case are the ROED (R/O
END) signal and the RSTR (R/O START) signal from the A/D
unit (X78-1030-00). (In the storage display period, RSTR
becomes ‘‘H’’ and the readout operation stops.)

One cycle of the readout display is divided into four and this
consists of the lower characters, upper characters, 4 REF
cursor, and A cursor. This timing is switched by the
U8-Pin89 ROED signal and U8-Pin46 VAO signal.

lower

VAO signal .l characters upper A REF cursor I 4 cursor I

ROED signol L= | —
J=———  one cycle of the readout display _—

The character generator U7 contains character data with a
5x 7 dot configuration. The 3 bits DDO to DD2 are the X-
axis data, the 4 bits DD3 to DD6 are the Y-axis data, and
DD?7 is a control bit for character start and end. The digital
signals output from U7 are converted to analog signals by
the X-axis signal D/A convertor U1 and the Y-axis signal D/A
convertor configured by U3 and R33. These signals pass
through the analog switches U4 and U5 and the buffer amp
U13, and the X-axis signal is fed to the final unit
(X80-1090-01) and the Y-axis signal to the A/D unit
(X78-1030-00). The character dot display is controlled by
the ROUB signal (U8-Pin86), ROB signal (U8-Pin87), and
ROQ signal (U8-Pin88). The real waveform display is
deleted by the ROB signal, switching between the real
waveform and readout is by the ROQ signal, and readout dot
display is by the ROUB signal. The above three types of
signals are controlled by the ROSP signal (readout off signal
R/O OFF) from the Pin 83 of U8.

Cursor Section

The reference voltage for the cursoris +1.25 V, created by
resistor division of the power supply voltage of + 10 V. It
passes through U11, Q1, and Q2, and is output. This
reference voltage of +1.25 V corresponds to the full scale
voltage for 10 bit cursor measurement resolution, and is fed
to both terminals of the cursor VR. The voltage set by the
cursor VR is fed directly to analog switch U14 in the case of
X-axis measurement, and for Y-axis measurement it is at-
tenuated to 80% before being fed to the same analog
switch. U14 is for switching between A T and 4 V and for
switching between A REF and A.

CIRCUIT DESCRIPTION

MPU U23 sends 10bit data to D/A convertor U9, and this
10bit data is converted to analog voltage. Comparator U10
compares this analog voltage and voltage from the cursor
VR, and returns the output to MPU U23. By this process, an
A/D convertor is configured by U8, U9, U10, and U23. This
A/D convertor converts the analog voltage from A REF and 4
cursor VR to 10bit digital data. The conversion speed of this
A/D conversion is 80 msec. Next, this converted 10bit
digital data is used for cursor calculation by MPU U23.
The analog voltage output from D/A convertor U9 is con-
verted into A REF and A cursor signals by analog switch U6,
and is held every 80 msec as the cursor display voltage by
the various hold circuits.
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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
instrument 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 sufficiently (more than 30 minutes) before star-

PREPARATION FOR ADJUSTMENT

Control Setting

The control setting 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.

ting.

Before calibrating the scope, check the power supply

voltage.

TEST EQUIPMENT REQUIRED

The following instrument or their equivalent should be used

for making adjustment.

" NAME OF KNOBS POSITION
INTEN 12 o'clock
READOUT INTEN Fully CW
FOCUS, ASTIG Optimum position

CH1, CH2 4 POSITION
CH1, CH2 STORAGE POS! Mechanical center
< » POSITION/PULL x 1T0MAG Mechanical center, push
VARIABLE, H.VARIABLE CAL

{(VOLTS/DIV, SWEEP TIME/DIV)
AC-GND-DC (CH1 and CH2)

Mechanical center

DC (GND at no signal):

Vertical MODE CH1

CH2 PULL INV Push (NORM)
TRIGGERING COUPLING AC

TRIGGERING SOURCE . CH1

TRIGGERING LEVEL Mechanical center, push
TRIGGERING MODE AUTO

VOLTS/DIV (CH1 and CH2) 10 mV/DIV

SWEEP TIME/DIV 1 ms/DIV

DISPLAY REAL

Test Minimum
Equipment Model Specification
.. . Impedance: More than
Digital Multi- | DL-706 | 10 MmQ, Measuring range:
Meter (KENWOODJ | 0.01 V to 199 V
. Frequency: 10 Hz to
8'"9'Wf"e ?EIJIP? 10 MHz, constant voltage
enerator over tuning range
Frequency: 50 kHz to
Sine-Wave SG-503 | 100 MHz, Output impedan-
Generator (Tektronix) | ce: 50 @, 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: 35ns or
Generator eKtronixh |gss
100 kHz, Rise time: 1 ns or
less
4343B
Q Meter (YHP) -
Color
Pattern CG911A | _
Generator (KENWOOD)
CS-2110 Sensitivity: more than 5 mV
Oscilloscope - Frequency response: More
(KENWOOD) | than 100 MHz
Time-Marker | TG-501 | Time mark: 0.5 s to O.1us
Generator (Tektronix) | repetive waveform
E;gEéVoltage — Input Impedance: 1000 MQ
P _ impedance: 50 Q
Termination Accuracy: within 3%
Termination - 3 watts type impedance:
50 @
Attenuator — — 20 dB attenuation (50 Q)

Table 1

Table 2
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ADJUSTMENT

1. POWER SUPPLY AND CRT SECTION ADJUSTMENTS

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

—10 V Adjustment VR1 X68-1480 Adjust VR1 so that the voltage at pin 2 of the connector P41is —10 V.

Focus Center Ad- VR4 X68-1480 Push the FOCUS knob in {for the FOCUS operation} and then set it to the

justment mechanical center position.
Puill the knob out (for the ASTIG operation), display a spot on the screen, and
adjust the ASTIG control and VR4 to minimize the dimension of the spot.

Intensity Adjustment VR2 X68-1480 Display the spot on the CRT screen, and adjust VR2 so that the spot disap-

T pears when the INTEN knob is set to the 10-o"clock position.

CRT Center Adjust- VR2 X80-1090 Short circuit the line between Q1’s collector and Q2's collector.

ment Adjust VR2 so that the luminescent line is moved to the center of the CRT
screen.

Vertical Center VR5 X80-1090 With the line between Q1’s collector and Q2's collector short-circuited, ad-

Voltage Adjustment just VR5 so that the voltage at pin 1 of the connector P42 becomes 37 V.

Horizontal Center VR9 X80-1090 Activate the X-Y operation mode, and set so that the spot moves to the

Voltage Adjustment center of the CRT.
Adjust VR9 so that the voltage at pin 1 of the connector P43 becomes 60 V.

2. VERTICAL SECTION ADJUSTMENTS
Adjustment
item VR (TC) P.C.B. Procedure

CH1 Step ATT VR1 X73-1740 Adjust VR1 so that the position of the luminescent line does not change

Balance Adjustment VR3 X73-1740 even when the vertical attenuator is selected between 1 and 2 mV range.
Switch the range between 2 and 5 mV ranges, and perform the same ad-
justment using VR3.

CH1 Variable VR5 X73-1740 VOLTS/DIV: 10 mV

Balance Adjustment Adjust VR5 so that the position of the luminescent line does not change
even if the VARIABLE knob is rotated.
Vary the settings of the VOLTS/DIV and VARIABLE -controls and see if the
trace position also moves; if it does, adjust VR1, 3 and 5 again.

CH2 Step ATT VR101 X73-1740 Adjust in the same way as for CH1.

Balance Adjustment VR103 X73-1740

CH2 Variable VR105 X73-1740 Adjust in the same way as for CH1.

Balance Adjustment

CH2 INV Balance VR108 X73-1740 CH2 POSITION: Mechanical center position (12-o0'clock position)

Adjustment CH2 VOLTS/DIV: 1mVv :
Adjust VR108 so that the position of the luminescent line does not change
even if the polarity of CH2 is switched over between NORM and INV posi-
tions (with the CH2 POSITION knob set to PUSH and PULL status).

CH2 Position Center VR110 X73-1740 CH2 POSITION: Mechanical center position

Adjustment CH2 VOLTS/DIV: 10 mV
Adjust VR110 so that the trace is focated on the center of the screen.

CH1 Position Center VRO X73-1740 Adijust in the same way as for CH2.

Adjustment




ADJUSTMENT

Adjustment
It .B.
em VR (TC) P.CB Procedure

CH1 100 Hz Square VR2 X73-1740 CH1 VOLTS/DiV: 10 mV

Wave Adjustment Adjust the output of the square wave oscillator so that the amplitude on the
CRT screen becomes 6 div.
Adjust VR2 so that the waveform becomes flat.

CH2 100 Hz Square VR102 X73-1740 Adijust in the same way as for CH1.

Wave Adjustment

CH1 Waveform TC903 X73-1740 AC-GND-DC: DC

Shaping TCS04 X73-1740 Apply 1 kHz square wave 1o CH1 INPUT {with the amplitude extending over
4 to 6 div).
Set CH1 VOLTS/DIV to 0.1 V range (and 1V range), and adjust TC903
(and TC904) so that the waveform becomes flat in both ranges.

CH2 Waveform TC913 X73-1740 Adjust in the same way as for CH1.

Shaping TC914 X73-1740

CH1 Input Capacity TC901 X73-1740 AC-GND-DC: DC

Adjustment TC902 X73-1740 CH1 VOLTS/DIV: 10 mV
Connect the capacity meter to the CH1 INPUT, and measure the input
capacity in the 10 mV range.
Adjust TC901 and TC902, alternately, so that the input capacity in the
0.1 V and the 1 V ranges equals the same capacity as in the 10 mV range.

CH2 Input Capacity TC911 X73-1740 Adjust in the same way as for CH1.

Adjustment TC912 X73-1740

CH1 Gain Adjustment | VR1 X80-1090 CH1 VOLTS/DIV: 10 mV
Input a square wave signal having an amplitude of 50 mV, and adjust VR1
so that the CRT amplitude becomes 5 div.

CH1 1 mV Range VR4 X73-1740 CH1 VOLTS/DIV: 1 mV

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

CH2 Gain Adjustment | VR403 X73-1740 Adjust in the same way as for CH1.

CH2 1 mV Range VR104 X73-1740 Adjust in the same way as for CHT.

Gain Adjustment

X Gain Adjustment VR204 X73-1740 CH2 VOLTS/DIV: 10 mV

TRIGGERING MODE: X-Y

Input the square wave signal having an amplitude of 50 mV into CH2 IN-
PUT, and adjust VR204 so that the CRT amplitude in the horizontal direction
becomes & div.
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3. TRIGGER SECTION ADJUSTMENTS

ADJUSTMENT

Item A(\l;;s(t: (;nt P.C.B. Procedure
Trigger Level Center VR1 X74-1460 TRIGGERING MODE : AUTO
Adjustment SOURCE : CH1
COUPLING : AC
LEVEL : Mechanical center
CH1 VOLTS/DiV ;10 mV
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 fine is at the center of the
CRT (vertical direction).
CHT Trigger DC VR202 X73-1740 After adjusting the trigger level center, set the TRIGGERING COUPLING to
Coupling Adjustment the DC position.
Adjust VR202 so that the start point of the luminescent line is at the same
position as in the AC mode.
CH2 Trigger DC VR203 X73-1740 TRIGGERING MODE : AUTO
Coupling Adjustment SOURCE : CH2
COUPLING : AC
CH2 VOLTS/DIV :10 mV
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 VR203 so that the start point of the luminescent line is at the same
position as in the AC mode.
EXT Trigger Center VR251 X73-1740 TRIGGERING MODE : AUTO
Adjustment SOURCE T EXT
COUPLING : AC
LEVEL : Mechanical center
CH2 VOLTS/DIV 01V

Input the 1 kHz sine wave to CH2 INPUT and EXT.TRIG, 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 VR251 so that the start point of the luminescent line is at the same
position as in the AC mode.
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ADJUSTMENT

4. HORIZONTAL SECTION ADJUSTMENTS

Item A(\ilj;s(t-:-\::e)nt P.C.B. Procedure

1 ms Range Sweep VR201 X74-1460 SWEEP TIME/DIV: 1 ms

Time Adjustment Input a 1 ms marker signal into CH1 INPUT.
Adjust VR201 so that the peak of the marker signal matches the CRT scale
divided in 1 div.

10 ms Range VR101 X74-1460 SWEEP TIME/DIV: 10 ms

Sweep Time Adjust- Input a 10 ms marker signal into CH1 INPUT, and adjust in the same way as

ment for 1 ms adjustment.

1 us Range Sweep TC101 X74-1460 SWEEP TIME/DIV: 1 ps

Time Adjustment Input a 1 us marker signal into CH1 INPUT, and adjust in the same way as
for 1 ms adjustment.

X10 MAG Gain Ad- VR8 X80-1090 SWEEP TIME/DIV: 1 ms

justment Input @ 1 ms marker signal into CH1 INPUT, and match the peak of the
marker signal with the CRT scale divided in 1 div.
Pull the PULL X10 MAG knob (to set to the X10 MAG status), and adjust
VR8 so that the interval between peaks becomes 10 div.

X10 MAG Center VR7 X80-1090 SWEEP TIME/DIV: 1 ms

Adjustment Input a 5 ms marker signal into CH1 INPUT.
Pull the PULL X10 MAG knob (to set to the X10 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 X10 MAG knob (to release the X10 MAG mode} and adjust
VR7 so that the peak of the waveform matches the vertical scale line at the
center of the CRT.

X10 MAG Linearity TC4 X80-1090 SWEEP TIME/DIV: 0.5 us

Adjustment PULL X10 MAG: PULL
Input a 0.5 us marker signal into CH1 INPUT, and match the second peak of
the waveform with the vertical scale line at the left end of the CRT.
Change the marker signal to 50 ns, and adjust TC4 so that the peaks of the
marker signal waveform match the CRT scale divided in 1 div.

Horizontal Position VR6 X80-1090 SWEEP TIME/DIV: 1ms

Center Adjustment Horizontal POSITION: Mechanical center
input a 5 ms marker signal into CH1 INPUT.
Adjust VR6 so that the peak of the waveform at the start point of the
luminescent line matches the vertical scale line at the left end of the CRT.

X Position Center VR202 X74-1460 Adjust the horizontal POSITION knob so that the sweep start point moves to

Adjustment

the vertical scale line at the left end of CRT.
Switch to the X-Y mode and adjust VR202 to bring the spot to the center of
CRT screen.
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5. OVERSHOOT AND CAL ADJUSTMENTS

ADJUSTMENT

Item Ac\i;;s(t: ce)nt P.C.B. Procedure
Overshoot Adjust- TC1 X80-1090 CH1, 2 VOLTS/DIV : 10 mV
ment TC2 X80-1090 CH1, 2 AC-GND-DC : DC
SWEEP TIME/DIV ~ : 1 pus
TC201 X73-1740 PULL X10 MAG : PULL
<For CH1> e Input a 1 MHz square wave signal into CH1 INPUT (with a CRT
VR10 X73-1740 amplitude of 6 div.).
TC1 X73-1740 * Adjust TC1 and 2 (X80) so that the middle frequency band of the
TC2 X73-1740 - waveform becomes flat.
TC301 X73-1740 * Adjust TC201 {X73) so that the overshoot becomes minimum.
<For CH2> + Adjust TC301 (X73) so that the low frequency band of the
VR111 X73-1740 waveform becomes flat.
Tc101 X73-1740 + Turn VR10 (X73) fully clockwise.
TC102 X73-1740 * Adjust TC1 and 2 (X73) to shape the waveform (set the overshoot to
TCA401 X73-1740 zero).
% |f the middle frequency band adjustment is not sufficient, readjust
TC1 and 2 (X80).
e Input the 1 MHz square wave signal into CH2 INPUT {with the CRT
amplitude of 6 div.).
* Adjust TC401 (X73) so that the low frequency band of the
waveform becomes flat.
# Turn VR111 {X73) fully clockwise.
* Adjust TC101 and 102 (X73} to shape the waveform (and set the
overshoot to zero).
After adjustment, check if the frequency response is more than 21 MHz
{—3 dB).
CAL Adjustment VR5 X68-1480 Connect an oscilloscope having a measurement band of 100 MHz (-3 dB)
VR6 X68-1480 or more to CAL terminal, and set the VOLTS/DIV to 0.2 V and the SWEEP
TIME/DIV to 0.1 ms. (The oscilloscope should be calibrated beforehand.)
Adjust VR5 so that one period becomes 1 ms (10 div.).
Adjust VR6 so that the amplitude becomes 1 V (5 div.).

6. CURSOR AND STORAGE SECTION ADJUSTMENT

tion Center Coarse
Adjustment

Adjustment
It .C.B.
em VR (TC) P.C.B Procedure

CH1 A/D Center VR301 X73-1740 TRIGGERING MODE : AUTO

Coarse Adjustment DISPLAY : REAL
CH1 VOLTS/DIV : 10 mV
CH1 POSITION : Set the luminescent line to the center of CRT
Adjust VR301 so that the voltage at TP1 of A/D unit becomes
2.5V+0.05 V.

CH2 A/D Center VR401 X73-1740 Adjust in the same way as for CH1. (The test point should be changed to

Coarse Adjustment TP101.)

CH1 Storage Posi- VR4 X80-1090 Set the unit in the same way as the CH1 A/D Center Coarse Adjustment.

CH1 STORAGE POSI: Mechanical center
Change the DISPLAY to STORE, and adjust VR4 so that the luminescent line
comes in a range between =+ 1 div, from the center of CRT.
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ADJUSTMENT

Item

Adjustment
VR (TC)

P.C.B.

Procedure

Cursor Y Gain Ad-
justment

VR3
VR203

X80-1090
X78-1030

CURSORS 1A V1

A : Turn fully clockwise

A REF : Turn fully counterclockwise

CH1 VOLTS/DIV 10 mV

¢ Adjust VR3 so that the interval between cursors becomes 8 div.
To facilitate the adjustment of VR3, adjust VR203 of A/D unit to move the
cursor in the Y direction.

* Then, input a square wave signal having an amplitude of 50 mV into CH1
INPUT.
After confirming that the CRT amplitude is 5 div., adjust the 4 and 4 REF
knobs to move the cursor on the waveform.
Confirm that the cursor data indication is 50.0 mV +3%. (48.5-51.5 mV)
If it is not within the above allowable range, adjust the A REF knob so that
the data indication becomes 50.0 mV, and readjust VR3 (X80-1090) and
VR203 (X78-1030) so that the cursor is on the square wave. ‘

CH?1 Saturation Level
Adjustment

VR301
VR1

X73-1740
X78-1030

TRIGGERING MODE : AUTO
DISPLAY : REAL

'MODE : CH1

CH1 VOLTS/DIV 10 mVvV

CH1 POSITION : Set the luminescent line to the center of CRT.
Change the DISPLAY to STORE, and input the 1 kHz sine wave signal having
an amplitude of 200 mVp-p or more into CH1 INPUT. '

Move the CH1 STORAGE POSI so that the saturation level of the upper peak
moves to the horizontal scale line of 3 div. above the center of CRT.

Set the CH1 AC-GND-DC to GND, and adjust VR301 so that the luminescent
line moves to the horizontal scale line of 2 div. below the center of CRT.
Move the CH1 STORAGE POSI so that the luminescent line moves to the
horizontal scale line of 2 div. above the center of CRT.

Set the CH1 AC-GND-DC to DC and check that the saturation level of lower
peak moves to the position of 3 div. 0.1 div. below the center of CRT.

If it is not within the above allowable range, adjust VR1 so that the saturation
level moves to the horizontal scale line of 3 div. below the center of CRT, then
perform the above adjustment again.

CH2 Saturation Level
Adjustment

VR401
VR101

X73-1740
X78-1030

Set the MODE to CH2, and perform adjustment in the same way as for CH1.

CH?1 Storage Gain
Adjustment

VR302

X73-1740

TRIGGERING MODE : AUTO

DISPLAY : REAL

CH1 VOLTS/DIV 10 mv

Input the square wave signal having an amplitude of 50 mV into CH1 INPUT,
and adjust the CH1 POSITION so that the waveform moves to the center of
the CRT.

Change the DISPLAY to STORE.

Align the waveform position using the CH1 STORAGE POSI control, then ad-
just VR302 so that the amplitude at the screen center is 5 div.

CH2 Storage Gain
Adjustment

VR402

X73-1740

Adjust in the same way as for CH1.
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ADJUSTMENT

Item A(\!;;s(t-'r.nce)nt P.C.B. Procedure

CH1 A/D Center Ad- VR301 X73-1740 TRIGGERING MODE : AUTO

justment DISPLAY : REAL
MODE 1 CH1
CH1 VOLTS/DIV ;10 mv
CH1 POSITION : Set the luminescent line to the center of CRT.
Measure the voltage at C11 of the A/D unit (with an accuracy of 1 mV). —
Approx. 2.5 V
Adjust VR301 so that the voltage at TP1 of the A/D unit becomes the voltage
of C11+10 mV.

CH2 A/D Center Ad- VR401 X73-1740 Perform adjustment in the same way as for CH1. (However, the test point

justment should be changed to TP101.)

CH1 Storage Position | VR4 X80-1090 TRIGGERING MODE : AUTO

Center Adjustment DISPLAY : REAL
CH1 VOLTS/DIV ;10 mv
CH1 POSITION : Set the luminescent line to the center of CRT.
CH1 STORAGE POSI : Mechanical center
Change the DISPLAY to STORE, and adjust VR4 so that the luminescent line
moves to the center of CRT.

Storage ADD Posi- VR201 X78-1030 TRIGGERING MODE : AUTO

tion Center Adjust- DISPLAY : STORE

ment MODE : ALT or CHOP
CH1 POSITION : Mechanical center
CH2 POSITION : Mechanical center
CH1 STORAGE POS! : Set the CH1 luminescent line to the center of CRT.
CH2 STORAGE POSI : Set the CH2 Juminescent line to the center of CRT.
Change the MODE to ADD, and adjust VR201 so that the luminescent line
moves to the center of CRT.

Cursor Y Position VR203 X78-1030 CURSORS 1A V1

Adjustment A : Turn fully clockwise
A REF : Turn fully counterclockwise
Adjust VR203 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

v line becomes the same for both upper and lower ends.

Storage 1 ms Range VR302 X74-1460 TRIGGERING MODE : AUTO

Sweep Time Adjust- DISPLAY : STORE

ment SWEEP TIME/DIV :1ms
Input the 1 ms marker signal into CH1 INPUT.
Adjust VR302 so that the peak of the marker signal waveform matches the
CRT scale divided in 1 div.

Storage Horizontal VR301 X74-1460 TRIGGERING MODE : AUTO

Position Center Ad-
justment

DISPLAY : STORE

SWEEP TIME/DIV  : 1 ms

Input the 5 ms marker signal into CH1 INPUT.

Change the DISPLAY to R & S.

Adjust the CH1 POSITION control to align the vertical position relationship
between the REAL and STORE waveforms.

Adjust VR301 so that the peaks at the start points of the two waveforms
match each other.
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ADJUSTMENT

Item A(\i;:s(t-:_!‘!:e)nt P.C.B. Procedure
Storage X Gain Ad- VR102 X78-1030 TRIGGERING MODE : AUTO
justment DISPLAY : REAL
MODE : ALT or CHOP
CH2 VOLTS/DIV 10 mv
CH1 AC-GND-DC  : GND
CH2 AC-GND-DC * :DC
SWEEP TIME/DIV  : 0.5 ms
Input a square wave signal having an amplitude of 50 mV into CH2 INPUT.
Set the waveform to the center of CRT by adjusting CH2 POSITION.
Change the DISPLAY to STORE, and check the amplitude is 5 div., then,
change the TRIGGERING MODE to X-Y.
Adjust VR102 so that the length of the luminescent line in the horizontal direc-
tion becomes 5 div.
Storage X Position VR303 X74-1460 TRIGGERING MODE : AUTO
Center Adjustment DISPLAY : STORE
MODE : ALT or CHOP
CH1, 2 POSITION : Mechanical center
CH1, 2 STORAGE POSI : Mechanical center
CH1, 2 AC-GND-DC : GND
Set the CH2 luminescent line to the center of CRT by adjusting the CH2
STORAGE POSI.
Adjust the horizontal POSITION knob to set the start point of the luminescent
line to the vertical scale line at the left end of CRT.
Change the TRIGGERING MODE to X-Y, and adjust VR303 so that the spot
moves to the center in the horizontal direction.
Cursor X Gain and VR10 X80-1090 CURSORS tAT
Position Adjustment VR11 X80-1080 A : Turn fully clockwise
A REF : Turn fully counterclockwise
* Adjust VR11 so that the interval between two cursors becomes 10 div.
Adjust VR10 so that the two cursors move onto the vertical scale lines at
the left and right ends of CRT.
* Then set the SWEEP TIME/DIV to 1 ms, and input the 1 ms marker signal
into the CH1 INPUT.
After checking that the sweep time is displayed correctly, adjust the 4 REF
and 4 knobs so that the cursors move to the second peak and 10th peak of
the waveform, respectively.
Check that the cursor data indication is 8.00 ms+3% (7.76 - 8.24 ms).
If the displayed value is out of the range above, turn the 4 REF control until
the data display indicates 8.00 ms, then adjust VR10 and VR11 so as to
align the cursors with the 2nd and 10th peaks of the waveform,
® Turn the A knob fully clockwise again, and turn the 4 REF knob fully
counterclockwise.
If the cursor positions and the vertical scale lines (at the left end and at the
right end} are shifted, adjust VR10 so that the interval becomes the same
value for both left and right ends.
R/O Cursor Length VR1 X77-1450 CURSORS 14 V1

Adjustment

| 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.
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ADJUSTMENT

POWER SUPPLY UNIT (X68-1480-00)

PATTERN SIDE

-~

— 10V Adi.
| —TOVAd
/ CAL 1Vp-p
L ——
vei CAL 1kHz
o |
VR6 VRS

Focus Center
—

Intensity
[ i SU—

FRONT

FINAL UNIT (X80-1090-01)

PATTERN SIDE

Square Wave (middle)
—

Square Wave {middie)
_

CRT Center

T

Vertical Center Voltage \O
/\

c2
TC
VR2

Cursor Y Gain
-0
VR3
CH1 Gain
VR

X10 MAG Linearity
P

Oe—"|

vRo O— | Horizontal Center Voltage

VRIO Cursor X Position

Cursor X Gain
VRII

wey X10 MAG Gain
VRT X10 MAG Center

O—] Horizontal Position Center
VRE

CH1 Storage Position /

VRS
VR4

FRONT



X Gain

ADJUSTMENT

V.PRE UNIT (X73-1740-00)

CH2 Trigger DC Coupling

EXT Trigger Center

CH2 A/D Center

PATTERN SIDE

-CH1 A/D Center

K

CH2 Sduare Wave '

CH2 Position Center

CH2 Square ’
Wave {low)
CH2 Gain CH1 Square CH1 Overshoot
CH1 Tni Wave (low)
CH2 Storage Gain rigger CH1 Storage Gain
DC Coupling
A\ — /Lw

\vR2s |

VR40I G401 VR403\ TC301
VRA02

VRO VR202

VR203

CH2 Overshoot

/ CH2 Overshoot Tclo

CH2 INV Balance /V!gl)OB

CH2 1mV Range Gain VRIO4
CH2 Step ATT Balance |

vrIoQ

VvR204
1c1020 2

TC20!
VR30!
VR302
CH1 Square Wave
OVRIO ' - CH1 Position Center
Qvro
OTCZ CH1 Overshoot
O O0— CH1 Overshoot
TC!
Vm | CH1 1mV Range Gain
VR3 CH1 Step ATT Balance

VRIO3
CH2 Variable Balance _/———/’—\/905 %\ CH1 Variable Balance

CH2 100Hz Square Wave

—QOVRI02
QVRIO!

CH2 Step ATT Balance

<CH2>

CH2 Waveform Shaping

TCO13 TC9l4 TC903 TCO04

TCO1HI TC!
; T’cg 12 TCSOI

902

CH1 100Hz Square Wave

vz O— |
vri O-

CH1 Step ATT Balance

{0.1V 1kHz Square Wave)  /
CH2 Input Capacity (0.1V)

CH2 Waveform Shaping (1V 1kHz Square Wave)

CH2 Input Capacity {1V}

FRONT

7o

\ CH1 Waveform Shaping {1V 1kHz Square Wave)

CH1 input Capacity (1V)
CH1 Waveform Shaping (0.1V 1kHz Square Wave)

CH1 Input Capacity (0.1V)

|
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ADJUSTMENT

SWEEP UNIT (X74-1460-00)

PATTERN SIDE

Storage 1ms Range Sweep Time
Storage Horizontal Position Center  \ Storage X Position Center
J

;
%RW}
e X Position Center
b 1oms hange s

- 10ms Range Sweep Time
wo | 1ms Range Sweep Time

VREON

O-—__| 1ps Range Sweep Time

Trigger Level Center 7 G

FRONT

R/O UNIT (X77-1450-01)

PATTERN SIDE

R/O Cursor Length
|~

vRI

L J

&

FRONT

A/D UNIT (X78-1030-00)

PATTERN SIDE
r ~ CH1 Saturation Level
Pahbiicilon it Lo

Storage ADD Position

Cursor Y Position Center

| Cursor ¥ Position C
/ CH2 Saturation Level
; vazo'wmo/

e Storage X Gain
vgaz/
, S J
FRONT



START

pears on the

P
X-Y spot ap-_ YES

TROUBLESHOOTING

MODE: CH1; CH2

TRIGGERING MODE: AUTO

\screen<\
— — — (Check INTENSITY, 4Position, « » Position)

Trace
Rotation

Calibration'

Voltage

Q8 (X68)
PL1, 2,3

Q17, 18 (X68)
Trace Rotation
Coil

U2
D26, 27
{X68)

P27, J27
{(X74)

Check P41 Pin 2~4, 6
P ST P9 Pin 2
Unregulated  YES Reﬁ;&ed’ YES
Voltage, Voltage,
+13V Normal
(X68-1480) NO NO
Power _Transformer,
Powaer Switch, Fuse,]
Voltage Selector
-
i N\
— — Reference 710V 4{2}/
Voltage, Voltage Voltage, i
Normal, Normal Normal i
NO NO NO
,,,,,, L |
D8 Qt, U1, b7 Qz2, U1, D9 Q6, 7, U3,D12 Q4, 5, U3,.D11 Q3, U2, D10 !
!
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TROUBLESHOOTING

WAVEFORM OF CIRCUIT DIAGRAM

(P26, Pin 2) - (1) (x68) Q15 Collector Waveform (2 (x74) P26, Pin 2 Waveform , () (x68) Q12 Collector Waveform
| About 35 psec.
\ a0 Sﬁ
== A 4 /I| YES ] N ”
BLANKING al :
HIGH VOLTAGE Logic C"‘x‘ 20+ 31 INTEN 01
POWER cult Normal | e
| (X74) | ' 10 2 40-] INTEN
? ‘U}f’f 1l VO Check Q12 Check Q1 (99 max.
! ! Collector ® - Collector (4) — > ov i 20+
N J ~ & ~ \J o » MAX. MIN,
gigh Voltage BlansklngI Bs'?é‘#é?f YES B}fr':g"g YES f%ﬁffé YES END -104 ov ov
: lock Oglc ignals, | ; QUTPUT,
| (W02-0431) Normal QUTPUT, Normal (X68) Q10 Collector Waveform {X73) U2a Base: CH1 Q20, 21 Base: CH1
P26, Pin 2 Normal i
; (X74) (X74) NO {X68) !NO NO U102a Base: CH2 Waveform Q122, 123 Base: CH2 Waveform
80 (mV) 5 ]
— Q118, 119, INTEN input signaf : sine wave ov
211, 212, 215 Q11,12,13 MIN, 0 6 div p.p.
SWEEP U201, D211 (X68) s, 10 (xe8) 60 | on the CRT -1
D21 ~23 (X68) (X74) S
a0+ . ov 2 2 T e == Ti50mVDD
i -5 —3-
! 204 -a]
! -
— ov -15 -5
@ (X73) 0210, 211 Base Waveform (X80) Q3, 4 Base Waveform (@ (X73) P42, Pin 1, 3 Waveform
P L S :[mofnvw ov &
5 -1 50
4 -2 40 II3 Svpp
s 2y froomrs S o
( 2 -4 20
! | -5 10
ov -6 ov
P aatatan (Check #POSITION, VARIABLE, VOLTS/DIV) P {Check #POSITION, VARIABLE, VOLTS/DIV)
YES YES
(X73-1740)
N N {X80) A\ JES ey Py
020, 21n_ YES Q210, 211 Q3, YES P42, Pin1, 3 Q122, 123, YES Q210, 211 YES
Base Base Base Y Y- Base Base Base
Waveform Waveform(7) Waveform(g) Waveform () Waveform (5) Waveform (§) Waveform @
NO NO NO NO NO NO NO
205, 206
- Qg, 10, 13~17 0208133302 YES Q20, 21, Q210~214 Q3~11,13, 0101~108 Q109, 110, p %ase Q122, 123,
U1, D1 u2, 3 301 ~306 D202 (X73) 15, 16 U101, D101 . 113-1185,117,] Waveform, - 401 ~406 Q116, 119 V.LOGIC
o Voltage, Q1, 2 (X80)
s1 D2~5 ' OFF"S D301, 302 Delay Line D1, 2 $101 M%z’ 103 leve’ D401, 402
level D102~105
g NO

YES U204 ~\_YES P12 YES
V.LOGIC 5201 Pin 13 Pin 4, 5 END
(X73) X74
NO *X74) Y vo (X74) NO

Q118, 119,210 :
R/O U201, 202 U202 ~204
D203 (X74}

{ V.LOGIC }
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{X74-1460)

X80) 'Waveform

NO

Q217 YES

N
U103, Pin 11
Voltage,
4.3V

Q24 Base
Voltage,
2.2 to

— — Check «» Position

(X80)

TROUBLESHOOTING

(X80) Q23, Base
Q217, Base Waveform

24 023
‘ o076V 3% 600mVp-p

ov

Waveform

U102, 103

U102, Pin 14 YES

NO
Q204 ~209 P24, VR205 Q33~40, 50
(X74) (X74} D7, 8 (X80}
J
* Condition

Apply a sine wave signal to X input for 6 div horizontal amplitude.

~24 0217
-3033=<747A #'30"‘\/9‘“

-4

{3 (X741 U102, Pin 14 Waveform

Pas
Q1056 Col-_ YES
lector
Waveform
NO
U102 YES
Pin 15 > > Q105, 114
(Waveform @ D114
NO

YES

_ui04 Pin 2. YES p104 i
<’ Fi 0103 Pin 2
%efo)m@ Wzyego?'m Waveform
NO NO NO

]
Q115, 116, 203
U206 u104 U103
D107, 208

WAVEFORM OF CIRCUIT DIAGRAM
@) ()L(SO) Q34, Base Waveform

X-axis input signal: sine wave
6 div p-p on the CRT

ov
- 4
-2
-3

-3y, _Qv%_ IBGOmVp—p

i
)
{
[
]
!

(X74) 0105, Collector Waveform

—-— 2.8V

—-—0.4v

@) {X74) U104, Pin 13 Waveform

@

(2 (X80} P43, Pin 1, 3 Waveform

:Eovp-p

(X74) U102, Pin 15 Waveform

—-—4.3v
-—3.3V

{X74) U103, Pin 2 Waveform

6 1 f 1 t
1 { : p— ' '
yes U102 i aq i Y * i —y i !
2l | 4 ‘ [ ——4.3v
; _ . —o.7v 2 i ! 33y
ov . . : ' | '
ov -V ov I ! H H
P12 U204 U202 U201 CH. Switch Signal
(X74) (X74) (X74) (X74) P12 (X73)
Pin 1 Pin__‘lO Pin 14 Pin 11 Pin 6 Pin 1 Pin 2
CHOP PR CLR CH1-E CH2-E
CHY;j H H L H I l L H
CHZ‘ H L H H I | H L
ALT H H H H } CZH
i T T
cor | | | | T O
i 1.
: : +
| AN A
ADD H L L H l | L L
X-Yj - - L H - L H
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>

TROUBLESHOOTING |

NO

P
YES Q102 Col-. YES

YES

Q255~262

Q257, 261
{(X73)

U101 {X74)

13~15
D4 ~8 (X74)

Q1 Q7
Collector YES Collector U101, Pin 3 lector, 02,5,6 Basex
Waveform Waveform Waveform +4.3V L level (X73)
D¢ X73)
(X74) (X74) (X74) - (X73)
NO " i nNnO
_ YES _ - Q101, 102
QZ?E,,Base' &27535) 262 Q2 ~8 (X74) U101 (X74) U103 V.LOGIC
level D103 (X74) )
{X73)
NO
A/D SECTION TROUBLESHOOTING
A/D UNIT (X78-1030-00)
SWEEP UNIT . SWEEP UNIT
(X74-1460-00) R/O: NG (X74-1460-00)
FINAL UNIT at STORE FINAL UNIT
(X80-1090-01) (X80-1096-01}
REQB=H Q203 ~ 206 Q203 ~206
u201
(CTMS5010}
R/O UNIT
(X77-1450-01)
R/O UNIT
(X77-1450-01}
U201
(CTMS010)
U201
{CTM5010)
R/C UNIT
(X77-1450-01}
SWEEP UNIT
(X74-1460-00) U206
U201
(CTME010)
X1
SWEEP UNIT
{X74-1460-00) U206

34

X1

0.5+
ov

{X74) Q1, Collector Waveform

- 0.5
~0.73v 700 mvpp
- 1.0+ R

-l,5

Only Storage
Waveform: NG

@0 (X74) Q7, Collector

U101, 3 Pin Waveform

U201
(CTM5010)

us {U108)

“
54
4 —a3v
f— 3.3
3
24 vIol
3pin
b Q7, Collegtor
ov
SWEEP UNIT
(X74-1460-00)
[] Q3, 5,12
(Q103, 108,
112)
NG

U201
{CTM5010}

R/O UNIT
(X77-1450-01}

U201
{CTMS5010)

V.PRE UNIT
{X73-1740-00}

{X74-1460-00)
R/O UNIT
{X77-1450-01)




OK

SGB

NG

YES
TENB=L-

NO

DMD1, 2, oK

3,5
NG

SWEEP UNIT
(X74-1460-00)

PEN OUT:
NG

us (U108)
Pin 4

SWEEP UNIT
{X74-1460-00}

XTL1

NG

X1 OK
Pin 8

NG

X1

OK
WLED

NG

U201
(CTM5B010)

U206

Q8(D}
Q108(D)

us (U108)

U201
{CTMB010}

Qs, 9,
108~111

V.PRE UNIT
{X73-1740-00)
R/Q UNIT

(X77-1450-01)

Q207

U201
{CTM5010}

TROUBLESHOOTING

OK TP OK 0201(E)
SCo~4 (TP101) Q202(E)
NG NG NG
SWEEP ROTARY Q1,2 U202
(X77-1450-01) {Q101, 102) Q201, 202
U204

LATCH OK

DATA

NG

WE4B)
NG

WLC1 oK ‘
WLC2 %
(WLC3

uz2,3
(U102, 103}

U201
{CTM5010)

WLC4)
NG

U201
{CTM5010)

OK
A/D DATA
NG
OK
ADCK U1 (U101}
NG
U201
(CTM5010)
SWEEP UNIT
(X74-1460-00)
Q107
Q106
U201
{CTM5010)

SWEEP UNIT
(X74-1460-00)

SWEEP UNIT
{X74-1460-00}

W/E1\B
WE2B oK U4, 5
(WE3B (U104, 105)

U201
{CTM5010)

U203

U201
(CTM5010)

SWEEP UNIT
{X74-1460-00}
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"READOUT SECTION TROUBLESHOOTING
R/O UNIT (X77-1450-01)

TROUBLESHOOTING

{R/O»X: U13 Pin 1

R/O BLK: P35 Pin 10

‘RIO REQ: P35 Pin 11

R/O UNBLK: P35 Pin 9
R/O-Y: U13 Pin 7

O\

N\
Character YES
Display, >=_—
Normal "
NO; Readout display doesn’t R/O-X: U1 Pin 4
DISPLAY — REAL appear. R/O-Y. R33 Pin 1
READOUT INTEN — ON
10MHz R/O X and Y YES
(P35 Pln >-<Clock signal,
12)"}4” Normal Normal
SWEEP UNIT U16 Oscillation YES us. 23
{X74-14860-00) Circuit B
YES
U2 Output, U1 R33 u17, 18
Normat
HS1: U8 Pin 35
HS2: U8 Pin 34
U2 u3 VS1: U8 Pin 45
VS2: U8 Pin 44
U7 Output U7 Output
<DD0~DD2, >—> us < DD3~DD7, >—> us
Normat Normal
NO NO
u7 u7
Clock Opera- YES
tion, Normal
Clock Correction
—NG
AN
Clodk Delay_ yee DISPLAY. YES SELESTL VES .
L and BATT- »( ON/OFF Mwntch U23 o et u23
DOW Display, Switch (U23 Pin 2), Normal Normal
Normal” Pin 1), Normal
NO N N
Clock Display NO o 0
— NG
S1 S2 S3
N
Battery Check ygg 1 min, Pulse  YE§ 5 u24 P~ YES cs1/(u>9in YES = _32.768kHz_ YES

at Power OFF to INT1 (U23 N
(124 Pin 18), <) 2) Signal,
More than 2V Normal,

Normal

(Period: 1 min.)

NO NO

(Period: 1 min.}

15) Signal, Clogk (U24
Normal (*'H’") Pin 17),
Normal

NO Yo

uz24

Output from

YES
B1 & STD.P (U24 e Q3

Pin 1}, Normal uts

u2s

u24
X2
C3, 4

{Period: 1 min.)
NO

u24

R/O UNBLK,
R/O-X and Y YES YES A/D UNIT
#<_ signal, RIO BLK, Sweronie
Normal R/OREQ, {X74-1460-00)
~ Normai FINAL UNIT
NO ' NO {X80-1090-01)
us
. YES
U13 Pin 3,>= >
< 5, Normal »~~ u13
NO
HS1, 2 and_ YES
V81, 2, U4, 5
Normal
NO
us




N\
Cursor YES
Operation,

Normal
NO

AV1, AV2, Cursor
AT, 1/AT Mode, o E)

Normal

REF Voltage YES

Voltage of YES

TROUBLESHOOTING

u{m

AREF and A "
(P65 Pin 2, >_’< Signal,

+1.26V 3), Normai
NO NO
YES RS3{U21
Y21 Pin 6 Pin 1) u21 u11 AREF VR and
<' 1 Signal, Qi, 2 AVR
Normal Normal
NO {Period: 80msec.)
NO
CURSORS
Switch u17, 18
{X74-1460-00)
S
All Switches  YES
Operation,
Normal
NO
CH1/CH2

<ATT, Normal

CH1/CH2 Range
Indication

NO

CH1/CH2—VARI

H.VARI

RS3 (i (U21  ygg

CH2—~INV, Pin 1)
Signal,
Normal
NO
TRIGGERING )
MODE Switch u21
{X74-1460-00)
U22 Pin 2, vygs R§P2 uaj)zz YES
4, 6,8, 11,» < in
<13, 15,17, Signal, U17, 18
Normal Normal
NO NO
SWEEP, H.VARI
?)‘('!/"7 1450-01-B/2) u22
X10 MAG Switch
(X74-1460-00)
CH2 INV Switch
(X73-1740-00)
i ™
LI9Ein2 ves Rt U9 ves
, 6,8, 11, in
<28 13 e Signal, u17, 18
Normal Normal
NO NO
V.MODE, CH1/
CH2-VARI, Probe u19
Detection Switch
(X73-1740-00)
U20 Pm 2, RSO0 (U20
YES Pin 1) YES
<fsohe 17>-"< Signal, u17, 18
Normal Normai
INO l NO
CH1/CH2 ATT
Switch u20
{X73-1740-00)

Period: 80msec.
(A/ D Conversion)

U9 Pm 18 ygg

(Period: 80msec.)

U6

>rves e and U10 Pin U6 Pin 13
N 1 7, 14, Normal
M2l (Period: 80msec.) Normal o
NO

VX0~VX3 ygg @J)éO;A;(ZIS

(U8 Pin 10, in
<G, gyt Y14 U8, 9,10, 23 <31, 30, 33},

Ngrmal . Normal

no  (Period: 80msec.) NO

us us

U17,18

U13 Pin 3
5, Normal

NO

HS1 2 and_YES

YES

;S u13

S1,2, Sl U4, 5
Normal
NO HS1: U8 Pin 35
HS2: U8 Pin 34
VS1: U8 Pin 45
us VvS2: U8 Pin 44
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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 Displ
{PULL x 10 MAG) “H-MAG™ splay
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 U19 Pin 8 {11) .
VOLTS/DIV | Pin 13 (17)| Pin6(2) |Pin 11(15)| Pin8 (4) Display V. VARIABLE | .1 (cH2)vARK: | DisPlay
ATT3 ATT2 ATT1 ATTO o ; Soce
1 mv i i f 1 CH1 (CH2) 1mv UNCAL 0 >
2mv I | ! 0 CH1 (CH2) 2mv
5 mv | I 0 i CH1 (CH2) 5 mv
10 mv ] ! 0 0 CH1(CH2) 10 mV
20 mv i 0 | I CH1(CH2}  20mV
50 mV | o | 0 CH1(CH2} 50 mV
01V | 0 o) f CH1(CH2) 0.1V
0.2V 1 0 ) 0 CH1(CH2) 0.2V
0.5V o i i I CH1(CH2) 0.5V
1V o | i 0 CH1 (CH2) 1v
2v o | 0 | CH1 (CH2) 2V
5V ) | ) o CH1 (CH2) 5V
{3) CH1 {CH2) Probe {4) CH2 Polarity
U19 Pin 6 (13} . Polarity U22 Pin 17 |
Probe “CH1 (CH2)/PROBE" Display {PULL INV) “CH2/INV" Display
11 1 VOLTS/DIV x 1 Indication Normal 1 Space
1/10 0] VOLTS/DIV % 10 Indication Invert [¢] |
(5) Vertical MODE
MODE U19Pin17 | UI9Pn2 V19 Pin 15 U19 Pin 4 Display
*,MODE 3" | "*V.MODE 2 | “V.MODE 1” | “"V.MODE 0"
CH1 1 1 1 1 CH1
CH2 1 1 1 ) CH2
ALT 1 1 0 1 CHI cH2
CHOP 1 0 1 1 CH1 CH2
ADD 0 1 1 1 CHT + CH2
(6) Sweep Range
SWEEP TIME/DIV U22 Pin 4 U22 Pin 13 U22 Pin 6 U22 Pin 11 U22 Pin 8 Display
“'SWEEP 4" “SWEEP 3" “SWEEP 2" “SWEEP 1" *"SWEEP 0"
18 1 } I 0 | 15
058 I i i 0 0 058
028 ! I 0 | I 028
0.1§ | l o) I 0 0.1s
50 mS [ | 0 o) | 50 mS
20 mS ! | ) 0 0 20 mS
10 mS | 0 i i ! 10 ms
5 mS f 0 | I ) 5 mS
2mS I (0] 1 [¢] | 2 mS
1 msS | 0 i 0 0 1 ms
0.5 mS ) 0 ) I | 0.5 mS
0.2 ms I o o) I o) 0.2mS
0.1 mS I o) 0 ) i 0.1 mS
50 uS ! ) ) 0 ) 50 uS
2048 0 i i i | 20 45
10 4S ) I i I 0 10 4S
5 uS 0 I i 0 | 5 S
2,48 0 i | ) 0 2 uS
148 0 | 0 | | 148
0.5 4S 0 I ) i 0 0.5 4S

38

U22 Pin 2 | U21 Pin 4 |
H. VARIABLE SH-VARI" Display H. MODE oy Display
CAL 1 Space Sweep 1 Space
UNCAL o] > X-Y o] XY
{10} Cursor MCDE
U21 Pin 13 U21 Pin 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 o} Two Horizontal Cursor Lines
4v2 | | o} | Two Horizontal Cursor Lines
AT | o | | Two Vertical Cursor Lines
1/4T (o] | | 1 Two Vertical Cursor Lines

{11) Calendar and Clock Display

DATE Operation and Function
DISPLAY | 1:ON—— Display
{ON/OFF) | 0 : OFF —— Vanishment
SELECT Selection of the corrected section (Year, Month, Day, O’clock and Minute)
SET Correction of the calendar and clock display
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CTM5020 PIN ASSIGNMENT (100-pin FPT) (with RAM)

TROUBLESHOOTING

81—/ ——— 50
— 1 [—
| mnsne— ——3
= CTM5020 —
 F—— —
] —
| o— — 1
| E— —
| ——— —
| — 1
| e—— ——
| me— —— 1
— 1
| m— —
— —
[ —
L v—
! ——1
100 1 \ 1 3!
LEAD No. | 30
CTM5020 PIN DESCRIPTION
Pin No. | I/O | Pin Name Function Pin No. | I/O | Pin Name Function
1 1 CONT | Selection between X-Y mode and normal mode 23 | ROA Readout monitor terminal
2 I A13 Address bus A13 24 [o] LEVX Qutport (8005H) D7
3 — vDD +5 V power supply 25 | TCL Test pin
4 I Al4 Address bus A14 26 | TSDO Test pin
5 | A15 Address bus A15 27 | TSD1 Test pin
6 o} INTO 1/2 period of ROSF signal 28 — vDD +5 V power supply
7 (o] VX3 Selection signal of analog switch to input the 29 | TSD2 Test pin
cursor VR voltage 30 (o] AX2 Selection signal of analog switch to output the
8 (o] VX2 Selection signal of analog switch to input the cursor voltage
cursor VR voltage 31 o} AX1 Selection signal of analog switch to output the
S 0] VX1 Selection signal of analog switch to input the cursor voltage
cursor VR voitage 32 (o] AXO Selection signal of analog switch to output the
10 6] VX0 Selection signal of analog switch to input the cursor voitage
cursor VR voltage 33 (o] AX3 Selection signal of analog switch to output the
11 [¢] DAO Outport {8004H) DO D/A data (LSB) cursor voltage
12 0] DA1 Outport (8004H) D1 D/A data 34 o} HS2 Selection signal of analog switch for the
13 | 0| DA2 | Outport (8004H) D2 D/A data readout X-axis signal
14 0 DA3 Outport (8004H) D3 D/A data 35 [0} HS1 Selection signal of analog switch for the
readout X-axis signal
15 - VSS GND
36 O | TDIO Test pin
16 o DA4 Outport (8004H) D4 D/A data
37 | TWE Test pin
17 6] DAS Qutport (8004H) D5 D/A data
38 | TCK1 Test pin
18 0 DAB Outport {8004H) D6 D/A data -
39 | TST1 Test pin - )
19 o} DA7 Qutport (8004H) D7 D/A data
40 - VS8S GND
20 o DA8 Outport (8005H) DO D/A data
41 I TST2 Test pin
21 o} DAS Outport (8005H) D1 D/A data (MSB}
42 1 TADD Test pin
22 0] ROR Readout monitor terminal
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TROUBLESHOOTING

Pin No. | /O | Pin Name Function Pin No. | /O | Pin Name Function
43 | TCK2 Test pin 72 f DD7 Character ROM Y-axis DAC data
44 (o] VS22 Selection signal of analog switch for the 73 ! DD6 Character ROM Y-axis DAC data

readout ¥-axis signal 74 | 1| DD5 | Character ROM Y-axis DAC data
. . . P
45 (o} VS1 Selection SIgnal- of analog switch for the 75 | DD4 Character ROM Y-axis DAC data
readout Y-axis signal
76 | pD3 Character ROM Y-axis DA
46 | 0| VAO | Character Y-axis DAC data aracter axis DAC data
77 | SING Terminal for SINGLE signal
47 | 0| VA4 | Character Y-axis DAC data errmina’ for signa
78 — VDD +5V i
48 (o] VA3 Character Y-axis DAC data : power supply
- 79 | R10M 10 MHz clock
49 o VA2 Character Y-axis DAC data
- 80 1 10M 10 MHz clock
50 (o] VA1 Character Y-axis DAC data
- 81 ! HLDF Holdoff input
51 o] GETD Character X-axis data latch clock
82 [ SGA Sweep gate
52 (¢] CAO Character counter data
83 | ROSP Readout off
53 — vDD +5 V power supply
84 I ROD Character counter reset
54 o CA4 Character counter data
85 (o] HLDL Holdoff output
55 [¢] CA3 Character counter data
86 o] ROUB Readout unblanking
56 [0} CA2 Character counter data
87 (o] ROB Readout blanking
57 o] CA1 Character counter data
88 [o] ROQ Readout request
58 (o] CD3 Character ROM address
89 o ROED Readout end
59 (o] cD2 Character ROM address
90 - VSS GND
60 (e} CDh4 Character ROM address
91 | D7 Data bus D7
61 o cD1 Character ROM address
92 ] D5 Data bus D5
62 [0} CD5 Character ROM address
93 I D3 Data bus D3
63 o DC4 Dot counter data
94 I D1 Data bus D1
64 o} cD7 Character ROM address
95 | ALE Address/Data latch
65 — VSS GND
96 | D6 Data bus D6
66 o} DC3 Dot counter data
a7 | D4 Data bus D4
67 (0] DC2 Dot counter data
98 I D2 Data bus D2
68 o} CD6 Character ROM address
99 1 DO Data bus DO
69 (o] DC1 Dot counter data
100 I WR Write timing signal
70 [0} DCo Dot counter data
71 o} CDo Character ROM address
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CS-8010 UNIT

PARTS LIST

Y70-1590-61

REF.NO PARTS NO
B41-0710-04
B850-7624~10
E£31-0717-05
E31-2831-05
E31-2832-05
E31-2836-05
E31-2837-05
E£21-2848-05
E31-2854-05

£31-2858-0S

E31-2861-05
E31-2899-05
£31-2900-05
E31-2924-0S
F05-1224-0S
F05-8013-05
F05-8015-0S
H01-~-5880-04
H10-2828-12
H10-2829-12
H12-0564-04
H20-1719-04
H25-002%9-04
J61-0408-0S
J61-0509-0S
N08-0611~-04
NO9-0623-04
N09~0705-0%
NO9-0739-05
NO9-0744-04
N10-2030-46
N17-1030-46
N30~3012-41
N30-4008-41
N32-3006-41
N32-3008-41
N34-3012-41
N88-3008-41
RD14BB2E2204
212-3017-05%
A01-1179~02
A01-1180-12
A13-0914-02
Al3-0915-12
A13-0916~02
Al13-0917-02
A20-2822-11
A21-1125-03
A22-0855-02
10 A23-1676~02
11 B807-0716-03
12 B19-0749-04
13 B30-0951-25
14 B30-0957-05
1S B40-2765-04
16 B40-2900-03
17 B41-0798-04
18 D21~0915~04
19 D22~0501-04
20 E04-0259-05
21 E04-0260-0S
22A E18-0365-0S
228 E18-0366-0S
23 E21-0660-04
24 E21-0667-0S
25 €23-0513-05
26 E23-0552-04
27A E30-1818-05
278 E30-1819-05
27C £30-1820-0S
270 E30-1821-05
27E E30-1644-15
28 FO7-~0936-04
29 F09-0512-04
30 F11-1206-03
31 F15-0733-04
32 F20-0658-04
33 F20-0667-04
34 F20-0668-14
3s G01-0909-04
36 G02-0606-14
37 J02-008%9-05

VDN ARUIHWN -

NAME & DESCRIPTION
CAUTION LABEL (HIGH VOLTAGE>
INSTRUCTION MANUAL
WIRE ASS'Y (POWER.GND P71)
WIER ASS'Y (SINGLE LED P31D
WIER ASS'Y (W.LED P32)
WIER ASS'Y (X-VARI. P37)
WIER ASS'Y (SWEEP CODE P38)
WIER ASS'Y (Z-IN PS4
WIER ASS'Y (PEN OUT P6L)
WIER ASS'Y (CURSOR V.R Pé5)
WIER ASS'Y (INLET-FILTER P69)
LEAD WIRE WITH HARNESSES (A)
LEAD WIRE WITH HARNESSES (B)
WIRE ASS'Y (EXT.IN P3)
FUSE 1.2AC6X30MM) FOR 100-120V
FUSE 0.8ACSX20MM> FOR 220-240V
FUSE 0.8AC6X30MM) FOR 220-240V
CARTON BOX
FOAMED STYRENE PAD (FRONTD
FOAMED STYRENE PAD (REAR)D
PAD
VINYL COVER
POLYETHYLENE BAG (FUSE)>
WIRE WRAPPING BAND
WIRE WRAPPING BAND
SCREW, (CORD WRAP)
SCREW, SEMS M3IX8
SCREW, HEX SOCKET FLAT HD M4X8
SCREW,SEMS TAP TITE M3X8
SCREW, SEMS  M3X12
NUT. HEX
TOOTHED LOCK WASHER FOR M3
SCREW, PAN HD M3X12
SCREW, PAN HD M4X8
SCREW, FLAT HD M3Xé
SCREW. FLAT HD M3X8
SCREW. TRUSS M3X12
SCREW, FLAT HD TAP TITE M3X8
RES. CARBON 22 S% 1/4W
TUBE (PLASTIC)>
CASE (TOP>
CASE (BOTTOM>
FRAME (L)
FRAME (CENTER)
FRAME (R.UPPER)
FRAME (R.LOWER>
MOLDED PANEL
DECORATIVE PANEL
SUB PANEL ‘
REAR PANEL
FILTER FRAME
FILTER
SCALE ILLUMI LAMP ASS'Y
LED (LN322GPT,POWER)
NAME PLATE (SERIAL NO?
NAME PLATE (MODEL>
CAUTION LABEL
EXTENSION SHAFT
JOINT & COUPLING

REF.NO PARTS NO

38 J10-0418-02
39 J19-1651-04
40 J19-1652~-04
41 J19-1654-14
42 J21-2906-0S
43 J21-2907-05
44 J21-4594-03
45 J30-0621-04
46 J42-0533-04
47 J59-0403-05
48 J61-0516-05
49 K01-0524-15
50 K21-08%92-03
51 K21-0893-03
52 K21-0894-04
S3 K23-0808-03
54 K23-0809-03
55 K27-0537-04
56 K27-0538-04
57 L01-9695-05
58 L39-0526-15
59 N19-0710-05
60 R29-1501-0S
61 W01-0503-04
62 X68-1480-00
63 X73-1740-00
64 X74-1460-00
65 X77-1450-01
66 X78-1030-00
67 X80-1060-00
68 X80-1090-01
69 150VTM31

NAME & DESCRIPTIION

BEZEL

BLACKET

BLACKET FOR P.C.B.
HOLDER FOR LED
GEAR FOR HANDLE

RING. FOR HANDLE

BRACKET FOR CRT
SPACER

BUSHING <(FREE>
NYLON RIVET
SUPPORT (T TYPE)
HANDLE

KNOB (VOLTS/DIVD
KNOB (SWEEP/DIV)
KNOB <VARIABLED
KNOB

KNGB

KNOB (LEVER SW>
KNOB (PUSH SW)
POWER TRANSFDRMER
ROTATION COIL
WASHER

V.R. 1IKB (CURSOR)
CORD WRAP

POWER SUPPLY UNIT
V.PRE UNIT

SWEEP UNIT

R/0 UNIT

A/D UNIT

LINE FILTER UNIT
FINAL UNIT

CRT

POWER SUPPLY UNIT

X68-1480-00

REF.NO PARTS NO

F01-0813-05
F01-0858-03
F10-1601-04
F15-0727-04
J25-5182-22
NG9-0623-04
NO9-0731-05
N14-0626-04
W02~0431-05
C90~0970-0S
C90-0970-0S
CEQ4EW1C472M
CEQ4W2E470M
C90-0969-05
CEQ4EWIELIOQLM
CEO4EWLEL01M
CEQ4EWLELQLM
CEQ4EW1A221M
CE04W2C010M
CEO4EW2A100M
€90~-0978-05
CR92FM1H104K

C001
€002
C003
C004
C00s
C006é
c007
Cc008
C009
€010
Cco1l
co12
co13

NAME & DESCRIPTION
HEAT SINK (CONVERTER)
HEAT SINK (POWER TR.)>

SHIELD PLATE
HOLDER (NEON LAMP)
PCB (UNMOUNTED)

SCREW, SEMS M3X8
SCREW M3X12
NUT

HIGH VOLTAGE BLOCK

CAP. ELECTRO 23900
CAP. ELECTRO 3900
CAP. ELECTRO 4700

CAP. ELECTRO 47

CAP. ELECTRO 560

CAP. ELECTRO 100
CAP. ELECTRO 100
CAP. ELECTRO - 100
CAP. ELECTRO 220
CAP. ELECTRO 1
CAP. ELECTRO 10
CAP. ELECTRO 47

20%
20%

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

BNC RECEPTACLE

BNC RECEPTACLE (READOUT)

AC SELECTOR FOR 6X30MM FUSE
AC SELECTOR FDOR SX20MM FUSE

TERMINAL (CAL)D

METAL TERMINAL
SOLDER LUG (BNCO
EARTH TERMINAL

JIS POWER CORD
CEE POWER CORD
UL/CSA POWER CORD
SAA POWER CORD
8S POWER CORD

HANDLE COVER
EDGING

CRT SHIELD
FELT

INSULATION SHEET
INSULATION SHEET
INSULATION PLATE
COIL SPRING (CAL SHIELD>
SPRING FOR HANDLE

RUBBER LEG

C014
Co1s
C016
co17
cols
col19
€020
C021
€022
€023
C024
C025
C026
Co27
€028
029
C030
C031
€032
C033
C034
C035
€036

CK4SFB2H4 72K
CC4SFCH2HO10C
CC4SFCH2HO20C
CEQ4W2C2R2M
CQA92FM1H104K
CK4SFB2H4 72K
CC4SFCH2HO10C
CC45FCH2HO10C
C91-0571-0S
C?1-0571-05
CK45SFB2H102K
€91-0571-05
CK4SFB2H102K
C91-0571-05
C91-0571-0S
C91-0571-0S
C91-0571-0S
CK4SE3D102P
CB92FM1H154K
CA92FM1H154K
CC4SFSL1H471d
CK4SFB1H4 72K
CEO4EW1ELOIM

CAP. MYLAR 0.1 10%
CAP. CERAMIC 4700P 10%
CAP. CERAMIC 1P 0.25P
CAP. CERAMIC 2P 0.25P
cAP. ELECTRO 2.2 20%
CAP. MYLAR 0.1 10%
CAP. CERAMIC 4700P 10%
CAP. CERAMIC 1P 0.25P
CAP. CERAMIC 1P 0.25P
CAP. CERAMIC 0.01

CAP. CERAMIC 0.01

CAP. CERAMIC 1000P 10%
CAP. CERAMIC 0.01

CAP. CERAMIC 1000P 10%
CAP. CERAMIC 0.01

CAP. CERAMIC 0.01

CAP. CERAMIC 0.01

CAP. CERAMIC 0.01

CAP. CERAMIC 1000P

CAP. MYLAR 0.15 10%
CAP. MYLAR 0.15 10%
CAP. CERAMIC- 470P 5%
CAP. CERAMIC 4700P 10%
CAP. ELECTRO 100 20%

25V
25y
16V
250V
100V
25V
25V
25y
10V
160V
100V
SOV
S0V
SO0V
500V
SO0V
160V
S0V
500V
500V
s00V
2KY
2KY
500V
2KV
S00V
2KV
2KY
2KY
2KV
2KV
S0V
SOV
50V
SOV
25y
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REF .NO

C037
Cco38

€041
€042
C043
C044
€045
C046
Co47
€048

C0OS1
Cc0s2
C0S3
C054
C0ss
C0Sé
cos7?

0001
0002
D003

D006
0007
D008
D009
D010
DO11l
D012
D013
D014
D01S
D016
DO17
D018
0019
0020
0021
D022
0023
D024
D025
D026
D027
D028
0029

LOO1
L002
L003

NLOO1
NLOO2
NLOO3
NL.OO4

PO0O?

PO26
PO27

PO41

PO44
PO4S
P046
P047
PO48
PO49
POS0
POS1
POS2
POS3
POS4
POSS

Q001
Q002
Q003
Q004
G00S
G00¢
Q007
Q008

PARTS NO

CEO4EWIELQLIM
CC4SFCH1HZ20J

CO%92FM1H103J
CEQ4W2C2R2M
CEQ4W2C2R2M
CEQ4EWIELQLIM
CEQ4EWIELOQIM
CEO4EWLIELQLIM
C91-0571-05
C91-0571-05

CEO4EWIH101M
NO USE
CK45FB2H101K
CK4SFB2H4 72K
CK45FB2H4 72K
NO USE
CEO4HW1HO10M

S4VB4OF1
S2VB4OF 1
S1VB40

MTZ24JC
MTZ10JC
MTZ2S.1J48
MTZ10JC
MTZ2S.1JB
1S5132
1SS132
1Ss83
15883
1SR35-200
1SR35-200
155883
15583
1SR35-200
1SR35-200
155132
155132
185132
158132
188132
155132
155132
1SS132
1SS132

L40~1011-13
L40-1011-13
L40-1021-03

NE-2B
NE-28
NE-28
NE-28

E40-0673-05

£40-0273-0S
E40-0473-05

E40-0673-05

E40-0503-05
NO USE
E40-0273-05
£40-0273-05
£40-0273-05
E40-0273-0S
E40~0473-05
NO USE
£40~-0473-05
NO USE
£40-0273-0%
£40-1173-0S

25B1133(3)
25D1666(3)
28B1133(3S)
2SC3749(ND>
2SC2271(D>
2SC3749(N)
2SC2271<(D>
25D1666(S)

CAP.
CAP.

CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CapP.

CAP.
CAP.
CAP.
CAP.

CAP.

DIO
D10
DID

DI
DID
D10
DIC
DIO
DIO0
DIC
DI0
DIO
DIO
DIO
DIO
DIO
DIo
DIO
D10
DIO0
DIO
D10
DIO0
DIO
DIOD
DIO
DIO

FERRI INDUCTOR
FERRI INDUCTOR
FERRI INDUCTOR

NEOD
NEO
NEO
NEO

PIN

PIN
PIN

PIN
PIN

PIN
PIN
PIN
PIN
PIN

. PIN

PIN
PIN

TR.
TR,
TR.
TR.
TR.
TR.
TR.
TR,

NAME & DESCRIPTION

ELECTRO
CERAMIC

MYLAR

ELECTRO
ELECTRO
ELECTRO
ELECTRD
ELECTRO
CERAMIC
CERAMIC

ELECTRO
CERAMIC
CERAMIC
CERAMIC
ELECTRO
DE.

DE.
DE,

BRIDGE
BRIDGE
BRIDGE

DE.
DE.
DE,
DE.
DE.
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE

ZENER
ZENER
ZENER
ZENER
ZENER

N LAMP
N LAMP
N LAMP
N LAMP

CONNECTOR

CONNECTOR
CONNECTOR

CONNECTOR
CONNECTOR

CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR

CONNECTOR

CONNECTOR
CONNECTOR

SI,
SI,
SI,
SI.
SI,
sI.
SI,
SI.

PNP
NPN
PNP
NPN
NPN
NPN
NPN
NPN

100
22P

0.01
2.2
2.2
100
100
100
0.01
0.01

100

100P
4700P
4700P

1

24V
10V
S.0V

5.0V

100UH
100UH
IMH

6P

2P
4p

6P
5P
2P
2P
2P
2P
4P
4P

2P
1P

PARTS LIST

20%
S%

S%

20%
20%
20%
20%
20%

20%
10%
10%
10%

20%

25V
SOV

50V
160V
160V
25V
25V
25V
2KV
2KV

=0

500V
S00V
500V

sV

REF.NO PARTS NO

Q009
G010
8011
Q012
Q013
@014
Q015
Q016
G017
Q018

ROO1
RO02
R0OO3
ROO4
ROOS
RO06
ROO7
ROO8
ROD9
RO10
RO11
RO12
RO13
RO14
RO1S
RO16
RO17
RO18
RO19
RO20
RO21
RO22
RO23
RO24
RO2S
RO26
RO27
R028
RO29
RO30

R033
RO34
RO3S
RO36
RO37
RO38
RO39
RO40
RO41
RO42
R0O43
RO44
RO45
RO46
RO47
RO48
RO49
ROS0
ROS1
ROS2
ROS3
ROS4
ROSS
ROS6
ROS?
ROS8
ROS9
RO60
RO61
R0O&2
RO43
RO64
RQO6S
RO&6
RO67
RO48
RO&9
RO70
RO71
RO72
RO73
RO74
RO7S
RO76

2SA1208(S)
28C2910<¢S)
25A1210<(S)
25C2912¢(S)
2SA1005(KD
2SA1175¢F)
2SD613(ED

28C2271<¢D>
2SC1384(R>
2SA684(R>

R92-1402-05
RD14BB2C221J
RD14BB2C2214J
R92-1402-05
RD14BB2C103J
RN14BK2C2002F
RN14BK2C2002F
RD14882C103J
RD14BB2C102J
RD14BB2C472J
RD148B2C472J
R92-1401-05
RD14BB2C221.J
RD14BB2C1034
RN14BK2C1002F
RN14BK2C2002F
R92-1404-05
R92-1405-05
RD14BB2C102J
RD148B2C102J
RN14BK2C2403F
RN14BK2C2002F
RD14B882C1034
R92-1403-0S
R92-1406-05
RD14882C102J
RD14882C102J

RN148K2C1303F

RN14BK2C2002F
RD14BB2C1034

RD148B2C471J
RD14BB2C220J
RD14BB2C332J
RD14BB2C124J
RD14BB2C102J
RD148B2C6834
RD14BB2C114J
RD14BB2C?12J
RD14BB2E470J
RO14882C334J
RD14BB2C823J
RD14BB2C332J
RD14BB2C124J
RD14BB2C751J
RD14BB2C334J
RD14BB2C483J
RD14BB2C152J
RD14882C1134
RD14BB2E470J
R92-1034-0S
R92-1034-05
R92-1125-05
R$2~-1125-05
RN14BK2C1003F
RD14BB2C104J
RD14B82C102J
RD14BB2CS62J
RD14BB2C821J
RD14BB2E473J
R92-1153-05
R92-1193-05
RD148B2C753J
RD14BB2C473J
RD14BB2C1534
RD14BB2C393J
RD14BB2CS513J
RD14BB2C433J
RD14B8B2C132J
RD14B882C182J
RD148B2C271J
RD14BB2C102J
NO USE
RD14BB2C471J
RD14BB2C301J

TR.

TR.

TR.
TR.
TR.
TR.
TR.
TR.
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.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
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 & DESCRIPTION
SI. PNP

SI. NPN

SI. PNP

SI. NPN

SI. PNP

SI. PNP

SI. NPN

SI. NPN

SI. NPN

SI. PNP
SPR2L1S 24
CARBON 220
CARBON 220
SPR2L1S 24
CARBON 10K
METAL FILM 20K
METAL FILM 20K
CARBON 10K
CARBON 1K
CARBON 4. 7K
CARBON 4. 7K
SPR2L1S 15
CARBON 220
CARBON 10K
METAL FILM 10K
METAL FILM 20K
SPR2L1S 4.7K
SPR1/2L10 18K
CARBON 1K
CARBON 1K
METAL FILM 240K
METAL FILM 20K
CARBON 10K
SPR2L1S 1K
SPR1/2L10 13K
CARBON 1K
CARBON 1K
METAL FILM 130K
METAL FILM 20K
CARBON 10K
CARBON 470
CARBON 22
CARBON 3.3K
CARBON 120K
CARBON 1K
CARBON 68K
CARBON 110K
CARBON 9.1K
CARBON 47
CARBON 330K
CARBON 82K
CARBON 3.3K
CARBON 120K
CARBON 750
CARBON 330K
CARBON 68K
CARBON 1.5K
CARBON 11K
CARBON 47
METAL FILM 47M
METAL FILM 47M
METAL FILM 7.5M
METAL FILM 7.5M
METAL FILM 100K
CARBON 100K
CARBON 1K
CARBON S5.6K
CARBON 820
CARBON 47K
METAL FILM 5.1M
METAL FILM 8.2M
CARBON 7SK
CARBON 47K
CARBON 15K
CARBON 39K
CARBON S1K
CARBON 43K
CARBON 1.3K
CARBON 1.8K
CARBON 270
CARBON 1K
CARBON 470
CARBON 300

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

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

5%
S%

1/76W
1/6W

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

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

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

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

1/6W
1/6W
1/6W
1/76W
1/6W
1/76W
1764
1/76W
1/4W
1/6W
1/76W
1/76W
1/76W
1/6W
1/6UW
1/86W
1/6UW
1/76W
1/4W
1/2W
1/2W
1W
1w
1/76W
176U
1/6W
1/6W
l/76W
174U
1w
W
l/76W
1/6W
1/6W
1/6W
1/6W
1/6W
1/76W
1/76W
1/6W
1/6W

l/76W
1/76W

43
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PARTS LIST

REF.NO PARTS NO NAME & DESCRIPTION

RO?7 RD14BB2C362J RES. CARBON 3.6K 5% 1/6W
RO78 RD14BB2C203J RES. CARBON 20K S% 1/6W
RO79. RD14BB2C203J RES. CARBON 20K S%  1/6W
RO80 RD14BB2C100J RES. CARBON 10 S% 1/6W
RO81 RD14BB2C103.J RES. CARBON 10K S% 1/6W
RO82 RD14BB2C222J RES. CARBON 2.2K S% 1/6W
RO83 RD14BB2C473J RES. CARBON 47K S% 1/6W
R084 RD14BB2C102J RES. CARBON 1K S% 1/6W
RO85 " RD14BB2C102J RES. CARBON 1K S% 1/6W
RO846 RD14BB2C104J RES. CARBON 100K S% 1/6W
RO87 RD14BB2C272J RES. CARBON 2.7 S% 1/6W
U001l NJM4558D IC, OP AMP

U002 NJM4S58D IC, 0P AMP

U003  NJM4SS8D IC. OP AMP

U004 NJIM4SS8D IC. OP AMP

VRO0O1 R12-1538-05 RES. SEMI FIXED 1KB

VR0O02 R12-5526-0S RES. SEMI FIXED 100KB

VROO3 NO USE

VR004 R12-8001-0S RES. SEMI FIXED 2.2MB

VROOS R12~4416-05 RES. SEMI FIXED S0KB

VROOS R12-1538-05 RES. SEMI FIXED 1KB

V. PRE UNIT

X73-1740-00
REF.NO PARTS NO NAME & DESCRIPTION
J25-5173-12 PCB (UNMOUNTED)

C001 (C91-0501-0S CAP. METAL FILM 0.047 10% 630V
C002 (91-0502-0S CAP. METAL FILM 0.01 20% 630V
C003 CQA92FM1H102K CAP. MYLAR 1000P 10% SOV
C004 CEQ4HW1E220M CAP. ELECTRO 22 20% 25V
C00S CC45FCH1H470J CAP. CERAMIC 47P S% Sov
€006 CQ92FM1IH103K CAP. MYLAR 0.01 10% SOV
C007 CC4SCH1H150J CAP. CERAMIC 15P 5% 50V
C008 CC4SCH1H220J CAP. CERAMIC 22P S% [0y
C009 CK4S5FF1H1032Z CAP. CERAMIC 0.01 S0V
CO10 CC45FSL1H471J CAP. CERAMIC 470P S% SOV
C013- CC4SFCH1H330J CAP. CERAMIC 33P 5% sov
CO014 NO USE

C01S CQ92FM1H102K CAP. MYLAR 1000F 10% SOV
€101 C91-0501-0S CAP. METAL FILM 0.047 10% 630V
C102 (C91-0502-05 CAP. METAL FILM 0.01 20% 630V
C103 CG92FM1H102K CAP. MYLAR 1000P 10% SOV
Cl104 CEO4HW1E220M CAP. ELECTRO 22 20% 25V
C10S CC4SFCH1H470J CaAP. CERAMIC 47P S% SOV
Cl06 CQ92FM1H103K CAP. MYLAR 0.01 10% SOV
C107 CC4SCH1H150J CAP. CERAMIC 15P S% S0V
€108 CC4SCH1H220J CAP. CERAMIC 22P S% S0V
C109 CK45FF1H1032 CAP. CERAMIC 0.01 SOV
C110 CC4SFSL1H471J CAP. CERARMIC 470P 5% SOV
C113 CC45FCHLH330J CAP, CERAMIC 33P S% S0V
Cll4 NO USE

Cl1S CQ92FM1H102K CAP. MYLAR 1000P 10% SOV
C120 CK4SFF1H1032 CAP. CERAMIC 0.01 S0V
€121 CK4SFF1H1032 CAP. CERAMIC 0.01 50V
C122 CK4SFF1H1032 CAP. CERAMIC 0.01 SQV
C123 CK45FF1H1032Z CAP. CERAMIC 0.01 S0V
Cl24 CK4SFF1H1032Z CAP. CERAMIC 0.01 S0V
C12S CK4SFF1H1032 CAP. CERAMIC 0.01 SOV
Cl26 CK4SFF1H1032 CAP. CERAMIC 0.01 SOV
C201 CC45FCH1H101J CAP. CERAMIC 100P S% S0V
€202 CC4SFCH1H180J CAP. CERAMIC 18P S% 50V
C203 CC4SFCH1H180J CAP. CERAMIC 18P 5% S0V
C204 CC4SFCH1HO?0D CAP. CERAMIC P 0.5p SOV
C20S CC4SFCH1HQ?0D CAP. CERAMIC 7P 0.5P SOV
C206 CEO4EW0J102M CAP. ELECTRO 1000 20% 6.3V
C207 CC4S5FSL1HSS1d CAP. CERAMIC S60P 5% S0V
€210 CO92FM1H103K CAP. MYLAR 0.01 10% SOV
C214 CK45FF1H1032 CAP. CERAMIC 0.01 S0V
C21S CEO4EW1A102M CAP. ELECTRO 1000 20% 10V
C216 CK45FF1H1032 CAP. CERAMIC 0.01 50V
C217 CK4SFF1H1032 CAP. CERAMIC 0.01 S0V
€218 CK4SFF1H1032 CAP. CERAMIC 0.01 S0V
C219 CEO4HW1E220M CAP. ELECTRO 22 20% 25V
€220 NO USE

REF.NO PARTS NO

C221
€222

€230
C231
C232
C233
C234
C235
C236
Cc237
C238
C23%
€240
C241
C242
C243

€270
c271
C272
C273
C274
C27S
C276
c277
c278
€279
C280
c281
€282
€283
C284

D001
0002
D003
D004
DO0S

0101
0102
D103
D104
D10Ss

0201
0202
D203
D204
D205
D206
D207

0301
D302
D303
D304

0401
0402
D403
D404

JOO4

JOOS-

J0O06
JOo7?

J0S8
JOs?

JO72

L001
L002
L003

POO3
PO04
POOS
P0O06é
POC?
POC8S
PO0O9
PO10

CK4SFF1H1032
CEQ4EW1C330M

CEQ4EW1IC101IM
CK4SFF1H1032
CK4SFF1H103Z
CG92FM1H103K
CK45FF1H1032
CK4SFF1H103Z
CK45FF1H1032
CK45FF1H1032
CK4SFF1H1032
CK4S5FF1H1032
CA92FM1H103K
CK4SFF1H1032
CK45FF1H1032Z
CK4SFF1H1032

CEO4EWIC101M
CK45FF1H1032
CK4SFF1H1032
CEQ4EWIC330M
CK45FF1H1032
CEQ4EWIC330M
€K45FF1H1032
NO USE

CK4SFF1H1032Z
CK4SFF1H1032
CEQ4EW1C330M
CK4SFF1H1032
CEQ4EW1C330M
CK4S5FF1H1032
CK45FF1H1032

185132
155132
185132
MA700
MA700

188132
185132
185132
MATO0
MA700

MTZ27.54C
185132
155132
158132
1558132
155132
MTZ26.2.8

MT725.148
MT725.1J8
188132
188132

MT25.1J8
MT25.148B
188132
188132

E31-2809-05
NO USE

€31-2810-05
£31-2811-0S

E31-2851-0S
E31-2852-05

E31-2807-05

L40-1011-04
L40-1011-04
£40-1011-70

E40-0273-0S
E£40-0573-05
NO USE

E40-0373-0S5
E40-0373-05
E40-0473-05
£40-0673-05
E40-0273-~05

NAME & DESCRIPTION

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.
CAaP.
CAP.
CAP.

DIOD
DIOD

CERAMIC
ELECTRO

ELECTRD
CERAMIC
CERAMIC
MYLAR

CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
MYLAR

CERAMIC
CERAMIC
CERAMIC

ELECTRO
CERAMIC
CERAMIC
ELECTRO
CERAMIC
ELECTRD
CERAMIC

CERAMIC
CERAMIC
ELECTRO
CERAMIC
ELECTRO
CERAMIC
CERAMIC

€
E

DIOOE

DICD
0I0D

DI0D
DIOD
DIOD
DIOD
DIOD

D100
DICD
DIOD
DIGD
DICDI
DIOD
DIOD

DIOD
DIOD

3
3

E
E
E
€
£
€, ZENER
E
E
E
E
E
E. ZENER
E.
E.

ZENER
ZENER

DIDDE

DIOD
DICD

DIODE.,

E

E. ZENER

ZENER

DIDDE

DI0D
WIRE

WIRE
WIRE

WIRE
WIRE

WIRE

FERR
FERR
FERR

PIN
PIN

PIN
PIN
PIN
PIN
PIN

E
ASS'Y (CH2

ASS'Y
ASS'Y

C(CH1
(CH2

ASS'Y
ASS'Y

(STO
(STO
ASS*'Y (EXT.
I INDUCTOR

I INDUCTOR
I INDUCTOR

CONNECTOR
CONNECTOR

CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR

20%
20%

10%

10%

20%

20%

20%

20%
20%

LoV
.oV

uwm

INV)

PGSI.)
POSI.>

CH1 POSI.D
CH2 POSI.)

TRIGD

100UH (7H)
100UH (7H)

2P
SP

3P
3P
4P
6P
2P

S0V
16V

16V
S0V
50V
SOV
SOV
S0V
50V
S0V
=10}V
SOV
S0V
50V
S0V
50V

16V
=)
50V
16V
SOV
16V
50V

50V
=0}
16V
j=[0)Y
16V
S0V
SOV

10UH (LFS5.0)
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REF.NO PARTS NO

PO11
PO12
PO13
PO14
PO1S
PO16
PO17
PO18
PO19
P0O20

POS?

Q001
G002
Q003
G004
G00S

Q009
@010

Q013
Q014
G015
Q016
G017

G020
Q021

G101
0102
Q103
Q104

G105

8109
Q110

0113
0114
Q11S
0116
Q117
0118
Q119

Q122
G123

6201
3202
Q203
Q204
9205
@206
@207
8208
8209
Q210
G211
8212
9213
0214
Q215
Q216
Q217
Q218

@251
6252
9253
0254
8255
0256
Q257
0258
Q259
@260
Q261
G262

8301
Q302

E40-0673-0S
E40~0273-05
E40-0373-05
NO USE

E40-0573-0S
E40-0773~05
£40-0673-05
NGO USE

E40-0273~05
E40-0273-0S

E40-0573-05

2SC3354(T,.S)
2SC3354(T.S)
2SK304CE>

2SC3354(T,3)
2SC3354(T,S

25C3354(T,.S)
25C3354(T,S)

2SC3354(T.S
2SC331S5(C.D>
2SC3315<C. D>
2SA100S (K>
2SA100S<K)>

2SC3354(T. S
2SC3354(T.S)

2SC3354(T,.3O
2SC3354(T,.3)>
2SK304<CE>

2SC3354(T. S

2SC3354(T,.SD

28C3354<(T,3)
28C3354¢T, 3D

2SC3354(T. SO
25C3315¢C. D>
28C3315¢C.D>
2SA100S<KD
2SA1005¢K>
2SA1005<K>
2SA1005 (K>

2S8C3354(T,S)
2SC3354(T,3)

2S5C278S5¢F)
2SC278S(F)
25C3315¢(C.D>
2S5C3315¢C., D)
2SC278S(F)
23C2785(F)>
2SC3315¢(C.D>
23C3315<¢C.D
2SA100S (K>
2SC3354<(T.S>
28C3354(T, SO
2SA1005¢K)>
25A1005¢K>
2SA1005¢KD>
2S8C3354(T,S>
23SC3354(T,S)>
2SC3354(T, 3>
2SC3354(T.5)

2SC3354(T, 3>
23K304(E>
2SK304(CE>
2SC3354(T, SO
2SC2785¢F)
25C2785(F)
2SC2785(F)
25C2785(F)>
2SC3354(T,.S)
28C3354(T.3>
2SC3354(T.S)
2S5C3354(T,.S>

28C3354(T.3)
2SC3354(T,.S)

_TR. SI.

NAME & DESCRIPTION

PIN CONNECTOR
PIN CONNECTOR
PIN CONNECTOR

PIN CONNECTOR
PIN CONNECTOR
PIN CONNECTOR

PIN CONNECTOR
PIN CONNECTOR

PIN CONNECTOR

TR. SI. NPN
TR. SI. NPN

FET. N-CHANNEL

TR. SI.
TR. SI.

NPN
NPN

TR. SI.
TR. SI.

NPN
NPN

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

NPN
NPN
NPN
PNP
PNP

TR. SI.
TR. SI.

NPN
NPN

TR. SI.
TR. SI,

NPN
NPN

FET. N-CHANNEL

TR. SI. NPN
TR. SI. NPN

NPN
NPN

TR. SI.
TR. SI.

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

NPN
NPN
NPN
PNP
PNP
PNP
PNP

TR. SI,
TR. SI.

NPN
NPN

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

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

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

TR. .SI. NPN

FET. N-CHANNEL
FET. N-CHANNEL

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

NPN
NPN
NPN
NPN
NPN
NPN
NPN
NPN
NPN

TR. SI.
TR. SI.

NPN
NPN

6P
2P
3P

5P
7P
6P

2P
2P

5P

PARTS LIST

Q303
Q304
@30S
Q306
Q307
Q308
4309
Q310
G311

0401
9402
Q403
3404
Q405
Q406
Q407
0408
0409
@410
Q411

ROO1
R0O02
ROO3
ROO4
ROOS
RO06
ROO?
RO08
ROO9
RO10
RO11
RO12
RO13
ROLl4
RO1S
RO16
ROL7?
RO18
RO19
RO20
RO21
R0O22
R0O23
R0O24
RO2S5
RO26
RO27
RO28
R0O29
RO30
RO31
RO32
RO33
RO34
RO35
RO36
RO37
R0O38
RO39
RQ40
RO41
RQ42
R043
RO44
RO4S
RO46
RO47
RO48
RO49

ROS6
ROS7
R0OS8
ROS9
RG60
RO61
RO62
RO63
RO64
RO6S
RO66
RO67
RO68
RO69

REF.NG PARTS NO

2SC3315¢C.D>
2SC3315¢C. D>
2SC3315¢C. D>
25C3315¢(C. D)
25A1175(F)
2SA117SC(FY
2SA117SCFD
2SA1175C¢F)
25A1175¢F>

2SC3354(T7,S)
2SC3354(T.S>
2SC3315¢C, D
2SC3315¢C.D>
2SC3315¢C, D>
28C3315¢C. DY
2SA117SCF)Y
2SA1175¢F)
2SA1175C(F)
2SA1175¢F)
2SA1175¢F

RD148B2C220J
RD14BB2C8R2J
RD14BB2C10SJ
RD148B2C471J
RD14BB2C100J
RN14BK2C1803F
RN14BK2C8203F
RD14BB2C484J
RD14BB2C100J
RD148B2C2724
RD14BB2C392J
RD14BB2C622J
RD14BB2C100J
RD14BB2C181J
RD14BB2C7S1J
RD14B8B82C103J
RD14BB2CS62J
RD148B2C105J
RD14BB2C472J
RD14882C100J
RD148B2C103J
RN14BK2C6200F
RD14BB2C150J
RD14BB2C333J
RD14BB2C910J
RN148BK2C2700F
RN14BK2C1001F
RN14BK2C1001F
RD14BB2C223J
RD148B2C680J
RD14BB2C470J
RD14BB2C4704
RD14BB2C151J
RN14BK2C2200F
RN14BK2C2200F
RN14BK2C47ROF
RN14BK2C82ROF
RD148B2C131J
RD14BB2C472J
RD14BB2C332J
RD14BB2C621.J
RD14BB2C821J
RD14BB2C332J
RD14BB2C392J
RN14BK2C2401F
RN14BK2C2401F
RD14882C101J
RD14BB2C241J
RD14BB2C101J

RD14BB2C220J
RD14BB2C220J
RN14BK2C4701F
RN14BK2C2001F
RN14BK2C6800F
RN14BK2C1201F
RN14BK2C1201F
RN14BK2C1800F
NO USE
RN14BK2C7500F
RN14BK2C7S00F
RD148B2C101J
RD148B2C101J
RN14BK2C4701F

NAME & DESCRIPTION
TR. SI., NPN
TR. SI. NPN
TR. SI, NPN
TR. SI. NPN
TR. SI. PNP
TR. SI., PNP
TR. SI. PNP
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. PNP
TR. SI., PNP
TR. SI. PNP
TR. SI, PNP
TR. SI., PNP
RES. CARBON 22
RES. CARBON 1M
RES. CARBON 470
RES. CARBON 10
RES. METAL FILM 180K
RES. METAL FILM 820K -
RES. CARBON 680K
RES. CARBON 10
RES. CARBON 2.7K
RES. CARBON 3.9K
RES. CARBON 6.2K
RES. CARBON 10
RES. CARBON 180
RES. CARBON 750
RES. CARBON 10K
RES. CARBON 5.6K
RES. CARBON 1M
RES. CARBON 4. 7K
RES. CARBON 10
RES. CARBON 10K
RES. METAL FILM 620
RES. CARBON 15
RES. CARBON 33K
RES. CARBON 21
RES. METAL FILM 270
RES. METAL FILM 1K
RES. METAL FILM 1K
RES. CARBON 22K
RES. CARBON 68
RES. CARBON 47
RES. CARBON 47
RES. CARBON 150
RES. METAL FILM 220
RES. METAL FILM 220
RES. METAL FILM 47.0
RES. METAL FILM 82.0
RES. CARBON 130
RES. CARBON 4. 7K
RES. CARBON 3.3K
RES. CARBON 620
RES. CARBON 820
RES. CARBON 3.3K
RES. CARBON 3.9K
RES. METAL FILM 2.4K
RES. METAL FILM 2.4K
RES. CARBON 100
RES. CARBON 240
RES. CARBON 100
. RES. CARBON 22
RES. CARBON 22
RES. METAL FILM 4.7K
RES. METAL FILM 2K
RES. METAL FILM 680
RES. METAL FILM 1.2K
RES. METAL FILM 1.2K
RES. METAL FILM 180
RES. METAL FILM 750
RES. METAL FILM 750
RES. CARBON 100
RES. CARBON 100
RES. METAL FILM 4.7K

S%
5%
5%
S%

1/76W

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

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

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

45



46

REF.NO PARTS NO

RO70
RO71
RO72
RO73
RO74
RO7S
RO76

RO83
R084
R08S
RO86
RO87
RO88
RO89
RO%0
RO91
RO92

RQS7
RO98
RO9%9
R100
R101
R102
R103
R104
R10S
R106
R107
R108
R109
R110
R111
R112
R113
R114
R11S
R116
R117
R118
R119
R120
R121
R122
R123
R124
R12S
R126
R127
R128
R129
R130
R131
R132
R133
R134
R13S
R136
R137
R138
R139
R140
R141
R142
R143
R144
R145
R146
R147
R148
R149

R156
R157
R1S8
R159
R160
R161
R162
R163
R164
R165
R166
R167
R168

RN14BK2C3001F
RD14BB2C470J

RD14BB2C470J

RN14BK2C6800F
RN14BK2C6800F
RN14BK2C1001F
RN14BK2C1001F

RD14BB2C470J
RD14BB2C470J
RN14BK2C8200F
RN14BK2C8200F
RN14BK2C3300F
RD14BB2CS134
RD14BB2C101J
RD148B2C101J
RD14BB2C332J
RD14BB2C3324

RD14BB2C100J
NO USE
RD148B2C&81J
ND USE
RD14BB2C220J
RD14BB2C8R2J
RD14BB2C105J
RD14BB2C471.)
RD14BB2C100J
RN148K2C1803F
RN14BK2C8203F
RD14B82C&84.J
RD14BB2C1004
RD14BB2C272J
RD14BB2C392J
RD14B82C&22J
RD14BB2C1004J
RD14BB2C181J
RD14BB2C7S1J
RD14BB2C103J
RD14BB2CS62J
RD14BB2C105J
RD14BB2C472J
RD14BB2C100J
RD14BB2C103J
RN14BK2C&200F
RD148B2C150J
RD14B82C333.J
RD14BB2C910J
RN14BK2C2700F
RN14BK2C1001F
RN14BK2C1001F
RD14B82C223.
RD14BB2C680J
RD14882C470J
RD14BB2C470J
RD14BB2C151J
RN14BK2C2200F
RN14BK2C2200F
RN14BK2C4 PROF
RN14BK2C82ROF
RD14BB2C131J
RD14BB2C472J
RD14BB2C332J
RD14BB2C&21J
RD14BB2C821J
RD14BB2C332J
RD14BB2C392J
RN14BK2C2401F
RN14BK2C2401F
RD14BB2C101J
RD14BB2C241.J
RD14BB2C101J

RD14B82C220J
RD14BB2C220J
RN14BK2C4701F
RN14BK2C2001F
RN14BK2C6800F
RN14BK2C1001F
RN14BK2C1001F
RN14BK2C1800F
NO USE
RN14BK2C7500F
RN14BK2C7?500F
RD14BB2C101J
RD14882C101J

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

RES.
RES.
RES.

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

METAL FILM
CARBON

CARBON

METAL FILM
METAL FILM
METAL FILM
METAL FILM

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

CARBON
CARBON
CARBON

_CARBON
CARBON
CARBON
METAL FILM
METAL FILM
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
METAL FILM
CARBON
CARBON
CARBON
METAL FILM
METAL FILM
METAL FILM
CARBON
CARBON
CARBON
CARBON
CARBON
METAL FILM
METAL FILM
METAL FILM
METAL FILM
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
METAL FILM
METAL FILM
CARBON
CARBON
CARBON

CARBON
CARBON
METAL
METAL
METAL
METAL
METAL
METAL

FILM
FILM
FILM
FILM
FILM
FILM

METAL
METAL
CARBON
CARBON

FILM
FILM

3K
47
47
680
680
1K
1K

47
47
820
820
330
51K
100
100
3.3K
3.3K

10
680
22

1M
470
10
180K
820K
680K
10
2.7K
3.9K
6.2K
10
180
750
10K
5.6K
M
4.7K
10
10K
620
15
33K
91
270

4.7K

180

750
7S50
100
100

PARTS LIST

S%

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

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

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

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

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

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

REF.NO PARTS NO

R16%
R170
R171
R172
R173
R174
R17S
R176
R177
R178
R179
R180

R187
R188
R189
R190
R191
R192
R193
R194
R195
R196
R197
R198
R199
R200
R201
R202
R203
R204
R205
R206
R207
R208
R209
R210
R211
R212
R213
R214
R21S
R216
R217
R218
RZ19
R220
R221
R222
R223
R224
R225
R226
R227
R228
R229
R230
R231
R232
R233
R234
R23S
R236
R237
R238
R239
R240
R241
R242
R243
R244
R245
R246
R247
R248
R249
R250
R251
R252
R253
R2S4
R255
R2S6
R257
R258

RN14BK2C4701F
RN14BK2C3001F
RD14BB2C470.]
RD14BB2C470.
RN14BK2C4701F
RN14BK2C3001F
RD14BB2C470J
RD14BB2C470J
RN14BK2C6800F
RN14BK2C6800F
RN14BK2ZC1001F
RN14BKZC1001F

RD148B2C470J
RD14B82C470.J
RN14BK2C8200F
RN14BK2C8200F
RN14BK2C3300F
RD14BB2C513J
RD148B2C101.J
RD14BB2C101J
RD14BB2C332.
RD14BB2C332J
RD14BB2C100J
RD14BB2C472J
RD14B82C681J
NO USE
RD14BB2C470J
RD14BB2C470J
RD14BB2C752J
RD148B2C242J
RD14882C470J
RD14BB2C4 704
RD14BB2C7S2J
RD14B82C242J
RN14BK2C1201F
RN14BK2C1201F
RN14BK2C1201F
RN14BK2C1201F
RD14BB2C472J
RD14BB2C182J
RD14BB2C220J
RD14BB2C220J
RD14BB2C272J
RD14BB2C272J
RD14882C101J
RD14B82C101J
RD14882C913.
RN14BK2C1800F
RN14BK2C1800F
RN14BK2C1500F
RN14BK2C1201F
RN148K2CS101F
RN148K2C1000F
RD148B2C512J
RD14BB2CS12J
RD14BB2C183.J
RD14BB2CS62J
RD14BB2C183J
RD14BB2CS62J
RD14BB2C101J
RD14BB2C132J
RD14BB2C102J
RD14BB2C201J
RD14882C821J
RD14B82C821J
RD14BB2C101J
RD14BB2C101J
RD14BB2C132J
RD14BB2C1024
RD14BB2C101.J
RD14BB2C472J
RD14BB2C362J
RD14BB2C222.J
RD14BB2C132J
RD14BB2C101J
NO USE
RD14BB2C220J
RD14882C105J
RD14BB2C684.J
RD14B8B2C391J
RD14BB2C391J
RD14882C391.J
RD14BB2C272J
NO USE

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

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

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

METAL FILM 4.
METAL FILM 3K
CARBON 47
CARBON 47
METAL FILM 4.
METAL FILM 3K
CARBON 47
CARBON 47
METAL FILM 68
METAL FILM 68
METAL FILM 1K
METAL FILM 1K

CARBON 47

CARBON 47
METAL FILM 82
METAL FILM 82

NAME & DESCRIPTION

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

K

K

0
o]

0
0

METAL FILM 330
CARBON S1K
CARBON 100
CARBON 100
CARBON 3.3K
CARBON 3.3K
CARBON 10
CARBON 4. 7K
CARBON 480
CARBON 47
CARBON 47
CARBON 7.5K
CARBON 2.4K
CARBON 47
CARBON 47
CARBON 7.5K
CARBON 2.4K
METAL FILM 1.2K
METAL FILM 1.2K
METAL FILM 1.2K
METAL FILM 1.2K
CARBON 4. 7K
CARBON 1.8K
CARBON 22
CARBON 22
CARBON 2.7K
CARBON 2.7K
CARBON 100
CARBON 100
CARBON 91K
METAL FILM 180
METAL FILM 180
METAL FILM 1S0
METAL FILM 1.2K
METAL FILM S.1K
METAL FILM 100
CARBON 5.1K
CARBON 5.1K
CARBON 18K
CARBON 5.6K
CARBON 18K
CARBON 5.6K
CARBON 100
CARBON 1.3K
CARBON 1K
CARBON 200
CARBON 820
CARBON 820
CARBON 100
CARBON 100
CARBON 1.3K
CARBON 1K
CARBON 100
CARBON 4. 7K
CARBON 3.6K
CARBON 2.2K
CARBON 1.3K
CARBON 100
CARBON 22
CARBON M
CARBON 680K
CARBON 390
CARBON 390
CARBON 390
CARBON 2.7K

1/6W
1/76W
1/76W
1/76W
1760
1/6W
1/6W
1/6W
1764
1/6W
1/6UW
1/76W

1/6W
1/6UW
1/6W
1/64W
176W
1/6W
1/6W
1/6W
1/6W
1764
1/6W
1/6W
1/6W

1/6W
1/6W
1/6W
1/76W
1/6W
1/76W
1/6W
1/6UW
1/6W
1/6W
1760
1/6W
1/6W
1/6W
1/6W
1/6W
1/6W
L/6W
1/6W
1/6W
1/76W
1/6W
1/6W
1/6W
176U
176U
176U
1/6W
1/6W
1/6W
1/6W
1/6UW
1/6%W
1/6W
1/6W
1/76W
1/6U
1/6W
1/6W
1/6W
1/6W
1/6W
1/76W
1/6W
1/76W
1/6W
1/6W
1/76W
1/6W

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



PARTS LIST

REF.NO PARTS NO NAME & DESCRIPTION REF.NO PARTS NO NAME & DESCRIPTION
R259 RD14B882C1014 RES. CARBON 100 5% 1/6W R423 RD14BB2C101J RES. CARBON 100 S% 1/6W
R260 RD14BB2C1014 RES. CARBON 100 S% 1/6W R424 RD14BB2C101d RES. CARBON 100 5% 1/6W
R261 RD14BB2C101J RES. CARBON 100 S% 1/6W R425 RD148B2C222J RES. CARBON 2.2K 5% 1/6W
R262 RD14BB2C101J RES. CARBON 100 S% 1/6W R426 RD14BB2C222J RES. CARBON 2.2K 5% 1/6W
R262 RD14BB2C1014 RES. CARBON 100 5% 1/6W R427 RD14BB2C101J RES. CARBON 100 5% 1/6W
R264 RD148BB2C101J RES..  CARBON 100 S% 1/6W R428 RD14BB2C101J RES. CARBON 100 S% 1/6W
R265 RD14BB2C101J RES. CARBON 100 5% 1/6W R429 RN14BK2C1001F RES. METAL FILM 1K 1% 1/6W
R266 RD14BB2C101J RES. CARBON 100 S% 1/6W R430 RN14BK2C6801F RES. METAL FILM 6.8K 1% 1/6W
R267 RD14BB2C822J RES. CARBON 8.2 5% 1/6W R431 RN14BK2C2400F RES. METAL FILM 240 1% 1/6W
R268 RD14BB2C242J RES. CARBON 2.4K 5% 1/6W R432 RD14BB2C202J RES. CARBON 2K S%  1/6W
R269 RD148B2C100J RES. CARBON 10 5% 1/6W R433 RN14BK2C&4800F RES. METAL FILM 680 1% 1/6W
R270 RD14BB2C7S524 RES. CARBON 7.5k S%  1/6W R434 RN14BK2C4800F RES. METAL FILM 680 1% 1/6W
R271 NO USE R43S RD14BB2CS561J RES. CARBON 560 5% 1/6W
RZ7?2 RD1488B2C332J RES. CARBON 3.3K S% 1/6W
R273 RD14BB2C222J RES. CARBON 2.2K 5% 1/6W S001 S32~4007-0S . LEVER SWITCH
sS002 NO USE
R280 R90-0643-05 RES. NETWORK 100KX7 S003  S02-4507-05 ROTARY SWITCH (VER.ATT)
R281 R90-0642-0% RES. NETWORK 100KXé
R282 R90-0644-0S5 RES. NETWORK 4, 7TKXS S101 S32-4007-05 LEVER SWITCH
R283 RD14BB2C472J RES. CARBON 4.7 S% 1/6W S102 NO USE
R284 RD14BB2C4724 RES. CARBON 4.7 S% 1/6W S103 $02-4507-05 ROTARY SWITCH (VER.ATT)
R285 RD14BBZCS62.J RES. CARBON S5.6K S% 1/6W
R286 RD14BB2C5624 RES. CARBON S.6K S% 1/6W S201 S33-2501-0S LEVER SWITCH 2-S (CURSOR>
R287 RD14B82C101J RES. CARBON 100 5% 1/6W
R288 RD14BB2C101J RES. CARBON 100 5% 1/6W TCOO1 CO0S-0445-0S CAP. TRIMMER 20pP
R289 NO USE TCO02 CO05-0445-05 CAP. TRIMMER 20P
R290 RD14BB2C271J RES. CARBON 270 8% 1/6W
TC101 C05-0445-0S CAP. TRIMMER 20P
R301 RD14BB2C470J RES. CARBON 47 5% 1/6W TC102 C0S-0445-05 CAP. TRIMMER 20P
R302 RD14BB2C470J RES. CARBON 47 S% 1/6W
R303 NG USE TC201 CO05-0445-05 CAP. TRIMMER 20p
R304 RD14BB2C681J RES. CARBON 680 S% 1/6W
R30S RN14BK2C1301F RES. METAL FILM 1.3K 1% 1/6W TC301 CO05-0443-0S CAP. TRIMMER 6P
R306 RN14BK2C1301F RES. METAL FILM 1.3K 1% 1/6W
R307 RN14BK2C1201F RES. METAL FILM 1.2K 1% 1/6W TC401 CO05-0443-0S CAP. TRIMMER 6P
R308 RD14BB2C470J RES. CARBON 47 S% 1/76W
R309 RD14B8B2C470J RES. CARBON 47 S% 1/6W THOO1 SDT100 THERMISTOR
R310 RD14BB2C1014 RES. CARBON 100 S%  1/6uW THOOZ2 SDT100 THERMISTOR
R311 RD14BB2C152J RES. CARBON 1.5k 5% 1/6W THOO3 SDT100 THERMISTOR
R312 RD14BB2C152J RES. CARBON 1.8K S% 1/6W THOO4 SDT100 THERMISTOR
R313 RD14BB2C1014 RES. CARBON 100 S% 1/76W
R314 RD14BB2C470J RES. CARBON 47 S% 1/6W U001  LF411CN IC, DUAL JFET INPUT OP-AMP
R31S5 RD14BB2C470J RES. CARBON 47 S%  1/6W U002 ~ 25C3066¢G.H> TR. SI. NPN
R316 RN14BK2C1501F RES. METAL FILM 1.5K 1% 1/6W U003 28C3381<GRY TR. SI. NPN
R317 RN14BK2C1S01F RES. METAL FILM 1.5K 1% 1/6W
R318 RN14BKZC?S00F RES. METAL FILM 750 1% 1/76W U101 LF411CN IC. DUAL JFET INPUT OP-AMP
R319 NO USE U102 2SC30664(G.H> TR. SI. NPN
R320 RD14BB2C1634 RES. CARBON 16K 5% 1/6W U103 2S5C3381(GRY TR. SI, NPN
R321 RD14BB2C220J RES. CARBON 22 5% 1/6W
R322 RD14BB2C220J RES. CARBON 22 5% 1/6W VROO1 R12-4416-05 RES. SEMI FIXED S0KB
R323 RD14BB2C101J RES. CARBON 100 5% 1/6W VRO0OZ R12-0571-05 RES. SEMI FIXED sS0O0B
R324 RDO14BB2C101J RES. CARBON 100 5% 1/64W VROQ3 R12-4416~0% RES. SEMI FIXED SOKB
R325 RD14BB2C222d RES. CARBON 2.2K 9% 1/6W VRO04 R12~0569-0S RES. SEMI FIXED 1008
R326 RD14BB2C222J RES. CARBON 2.2K S% 1/6W VROQS R12-0570-05 RES. SEMI FIXED 2008
R327 RD14BB2C1014 RES. CARBON 100 S% 1/6W
R328 RD14BB2C1014 RES. CARBON 100 S% 1/6W VROO9 R12-0570-05 RES. SEMI FIXED 2008
R329 RN14BK2C1001F RES. METAL FILM 1K 1% 1/76W VRO10 R12-0569-05 RES. SEMI FIXED 1008B
R330 RN14BK2C6801F RES. METAL FILM 6.8K 1% 1/6W VRO11 R06-2504-0S V.R.(CHl PDSI.> 2KB X2
R331 RN14BK2C2400F RES. METAL FILM 240 1% 1/76W VRO12 RO6~2504-0%5 V.R.(CH1 POSI.) 2KB X2
R332 RD14BB2C202J RES. CARBON 2K S% 1/6W
R333 . RN14BK2C4800F RES. METAL FILM 680 1% 1/6W VR101 R12-4416-05 RES. SEMI FIXED S0KB
R334 RN14BK2C6800F RES. METAL FILM 680 1% 1/6W VR102 R12-0571-05 RES. SEMI FIXED 5008
R335 RD14BB2CS614 RES. CARBON 560 S%  1/6W VR103 R12-4416-05 RES. SEMI FIXED SOKB
VR104 R12-0569-0% RES. SEMI FIXED 1008
R401 RD14BB2C4704 RES. CARBON 47 5% 1/6W VR10% R12-0570-05 RES. SEMI FIXED 2008
R402 RD14BB2C470J RES. CARBON 47 S% 1/6W
R403 RD14BB2C7SZ2J RES. CARBON 7.8 5% 1/6W VR108 R12-0571-0S RES. SEMI FIXED 5008
R404 RD14BB2C481J RES. CARBON 680 5% 1/6W VR109 NG USE
R405 RN14BK2C1301F RES. METAL FILM 1.3K 1% 1/6W VR110 R12-0570-0S RES. SEMI FIXED 2008
R406 RN14BK2C1301F RES. METAL FILM 1.3K 1% 1/6W VR111 R12-0569-0S RES. SEMI FIXED 1008
R407 RN14BK2C1201F RES. METAL FILM 1.2K 1% 1/6W VR112 RQO6~-2505-0%5 V.R.(CH2 POSTI.)> 10KB X2
R408 RD14BB2C470J RES. CARBON 47 5% 1/6W VR113 RO6-2505-05 V.R.(CH2 POSI.) 10KB X2
R409 RD14BB2C470.4 RES. CARBON 47 5% 1/6W )
R410 RD14BB2C1014 RES. CARBON 100 5% 1/6W VR202 R12-0571-05 RES. SEMI FIXED S008
R411 RD14BB2C1S2J RES. CARBON 1.5K 5% 1/6W VR203 R12-0571-05% RES. SEMI FIXED 5008
R412 RD14BB2C1524 -~ RES. CARBON 1.5 S% 1/6W YR204 R12-0570-0S RES. SEMI FIXED 2008
R413 RD14BB2C101J RES. CARBON 100 5% 1/6W
R414 RD14BB2C470J RES. CARBON 47 5% 1/6u VR251 R12-0571-0% RES. SEMI FIXED 5008
R41S RD14BB2C470J RES. CARBON 47 S% 1/23
R41l6 RN14BK2C1S501F RES. METAL FILM 1.5K 1% 1/ _ _
R417 RNI14BK2C1SO1F  RES. METAL FILM 1.5K 1% 1/6W ROl RIZTO3TITOS RES- SEMD EIXED 2008
R418 RN14BK2CS100F RES. METAL FILM 510 1% 1/6W )
R419  NO USE - -
R420 RD14BB2C163J  RES. CARBON 16K  S% 1/6W Vheoy PIZIOTIISS RES- SEMI EENED 2008
R421 RD148B2C220J RES. CARBON 22 5% 1/6W VR403Z R12-0571-05 RES. SEMI FIXED SO0B
R422 RD14BB2C220J RES. CARBON 22 S%  1/6W iy
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SWEEP UNIT

PARTS LIST

X74-1460-00

REF.NO PARTS NO

€002
C003
C004
€00s
C00%
007
C0o08
€009
co10

C013
CO0l4
C015
C016
co1v
colis
co19

C101
C102
€103
C104
C10s
C106
c107v
Cc108
€109
C110
Cl11
C112
C113
Clls
Cl1s
Cl1lé
Cil7v
€118
Cl119
C120
c1z21
Cl122
C123

cz202

€205
C206
c207

€210
C211
c212

C301
€302
€303
C304
C305
C306
C307
c308

Cs01
CS02
CS03
C504
CS05
C506
C507
Ccs08
C509
510
CS11
€512
CS13
CSl4
CS1S
C516
Cs17
csis

E40-0216-05
J25-5176-12
212-1018-05
C91-0769-05
CO9ZFMIH1S2K
CE92FM1H4 73K
CK4SFB1H222K
NG USE
CO92FMIH102K
NO USE
CK4SFF1H1032
CEO4HW1E220M

CO92FM1H104K
CEO4HW1HO10M
CK45FB1H102K
CK4SFB1H222K
CK45FF1H1032
CK4SFF1H1032
CC45FCH1H100D

CC4SFCH1H100D
CC45FCH1H330d
CEQ4HW1HO10M
CEO4EW1C100M
CK45FF1H1032
CK45SFB1H102K
CK4SFF1H1032Z
CC4SFCH1H150d
CC4SFCHIH221J
CK4SFF1H103Z
CK45FB1H102K
CK4SFF1H1032
€91-1246-05
C91-1247-05
CQ23AP2A392J
CM93BD2A321J
NO USE
CEO4HW1HO10M
CEO4HW1HO10M
NO USE
CEO4EW1C100M
CO92FM1H104K
CC45FSL1H471d

CC4SFCH1H3%0d

CC45FCH1H221J
CK45FF1H1032
CC45FCH1H6804

CC45FCH1H220J
CC4SFCH1IH101Y
CC4SFCH1H680J

£91-1248-05
NO USE
CK4SFB1H102K
C91-0769-05
CK4SFF1H1032
CC4SFCHIHZ70J
CC4SFCHIH270J
CK4SB1H102ZK

CEQ4EWIC101M
CK4SFF1H1032Z
CEO4EWICI0IM
CK4SFF1H1032
CEQ4EW1A221M
CK4SFF1H1032
CEO4EW1C330M
CEOQ4EWIC330M
CEOQ4EW1C330M
CEO4EWIC330M
CEO4EW1C330M
CEQ4EW1C330M
CK4SFF1H1032
C91-1245-05

CK4SFF1H1032
€91-1245-05

CK4SFF1H1032
CEQ4EW1A4TOM

NAME & DESCRIPTION
2P (FOR D207)

PIN CONNECTOR
PCB (UNMOUNTED)>
TUBE (PLASTIO)
CAP. AXIAL

CAP. MYLAR

CAP. MYLAR

CAP. CERAMIC
CAP. MYLAR
CAP.
CAP.

CERAMIC
ELECTRO

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

MYLAR

ELECTRO
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC

CAP.
CAP.
CAP,
CAP.
CAP.
cAP.
CAP.
CAP.
CAP.
CAP.
CAP.
cap.
CAP.
CAP.
CAP.
CAP.

CERAMIC
CERAMIC
ELECTRO
ELECTRO
CERAMIC
CERAMIC
CERAMIC
. CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
FILM

FILM

MYLAR

MICA

CAP.
CAP.

ELECTRO
ELECTRO

CAP.
CaP.
CAP.

ELECTRO
MYLAR

CERAMIC
CAP. CERAMIC
CAP.
CAP.
CAP.

CERAMIC
CERAMIC
.CERAMIC

CAP.
CAP,
CAP.

CERAMIC
CERAMIC
CERAMIC
CAP. FILM
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.

CERAMIC
AXIAL

CERAMIC
CERAMIC
CERAMIC
CERAMIC

CAP.
CAP.
CAP.
CAP.
CAP.
CaP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP,
CAP.
CaP.
CAP.
CAP.

ELECTRO
CERAMIC
ELECTRO
CERAMIC
ELECTRO
CERAMIC
ELECTRO
ELECTRO
ELECTRO
ELECTRO
ELECTRO
ELECTRO
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
ELECTRO

0.01 20%
1500P 10%
0.047 10%
2200P 10%
1000P 10%
0.01

22 20%
0.1  10%
1 20%
1000P 10%
2200P 10%
0.01

0.01

10P 0.5P
10P 0.5P
3P 5%
1 20%
10 20%
0.01
1000P 10%
0.01

15P 5%
220P 5%
0.01
1000P 10%
0.01

4.7 5%
0.047 2%
3900P 5%
290P S%
1 20%
1 20%
10 20%
0.1 10%
470P 5%
9P 5%
220P 5%
0.01

¢8P 5%
22P 5%
100P SY%
687 5%
0.01 5%
1000P 10%
0.01 20%
0.01

27 . 5%
27P  S%
1000P 10%
100 20%
0.01 _
100 20%
0.01 v
220 20%
0.01

33 20%
33 20%
33 20%
33 20%
33 20%
33 20%
0.01

0.1

0.01

0.1

0.01

47 20%

16V
SOV
SOV
S0V

sov

sov
25V

50V
S0V
50V
50V
50V
50V
50V

S0V
50V
50V

16V -

50V
S0V
S0V
S0V
S0V
SOV
S0V
sov

100V
100V

S0V
sov

16V
50V
50V

SOV

50V
50V
50V

S0V
50V
Sov

50V
16V
50V
S0V
50V
50V

16V
S0V
16V
50V
10v
50V
16V
16V
16V
16V
16V
16V
S0V
12v
50V
12v
S0V
10v

REF.NO PARTS NO

CS19
C520
CS21
€522
CS23
CS24
CS25
€526
CS27

€s30
€531
CS32
C533
€534
€535
C536
€537
€538
C539
€540
£541
€542
€543
C544
545
CS46
CS47
€548
C549

DGOl
D002
D003
D004
D0O0S
0006
D007
D008

D101
D102
D103
D104
D105
D106
0107
0108
D109
D110
D111
D112
D113
D114
D115
D116
D117

D201
0202
D203
0204
0205
D206
D207

D210
D211
D212

. D213

D214
D021S
D216

D301
D302

D309
D310

J028
J029

PO10
PO11
PO12

CK4S5FF1H1032
CK4SFF1H1032Z
C91-1245-05
CEOQ4EW1A4T7OM
CK45FF1H1032
CEO4EW1A470M
NO USE

CK45FF1H1032
CK45FF1H1032

CK4SFF1H1032
CK4SFF1H1032
CEQ4EWIA470M
CK4SFF1H1032
CK45FF1H1032
CK45FF1H103Z
CEQ4EW1C330M
CEO4EW1C330M
CK45FF1H1032
C91-076%9~-05

CEO4EWIC330M
CED4EWIC330M
CEO4EW1A470M
CK45FF1H1032
CK45FF1H1032
CK45FF1H1032
CK4SFF1H1032
CK45FF1H1032
CK45FF1H1032Z
CK4SFF1H1032

155132
1585132
183132
188132
188132
155132
185132
185132

158132
1S8S132
185132
185132
185132
1SS132
188132
NO USE
188132
158132
NO USE
155132
MA700
MA700
155132
188132
155132

155132
155132
158132
155132
155132
MA700
B30-0957-05

155132
155132
MA700

155132
155132
185132
155132

188132
155132

MT25.1J8
MTZ25.1J8B

£31-2828-05
E31-2829-05

E40~0273-05
£40-0673-05
£40-0573-05

NAME & DESCRIPTION

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.

OIO0E
DIODE
DIDDE
DIODE
DICCE
DINDE
DIODE
DIDODE

DIODE
DIODE
DIODE

CERAMIC
CERAMIC
CERAMIC
ELECTRO
CERAMIC
ELECTRO

CERAMIC
CERAMIC

CERAMIC
CERAMIC
ELECTRO
CERAMIC
CERAMIC
CERAMIC
ELECTRO
ELECTRO
CERAMIC
AXIAL

ELECTRO
ELECTRD
ELECTRO
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC

DIODE"

DIODE
DIODE
DIODE

DIODE
DIODE

DIODE
DIODE
DIODE
DIODE
DIODE
DIODE

DIDDE
DIODE
DIOOE
DIODE
DIODE
DIODE

0.01
0.01
0.1
47
0.01
47

0.01
0.01

LED (LN322GPT,POWER)>

DIODE
DIODE
DIODE
DIOODE
DIODE
DICOE
DIODE

DIODE
DIODE

DIODE
DICDE

» ZENER
» ZENER

5.0V
5.0V

WIRE ASS'Y (H.POSI)
WIRE ASS'Y (TRIG LEVEL)

PIN CONNECTOR
PIN CONNECTOR
PIN CDONNECTOR

2P
6P
5P

20%
20%

20%
20%

20%
20%
20%
20%

50V
S0V

12V

10V
50V
10v

50V
50V

S0V
50V
10V
50V
50V
50V
16V
16V
50V
16V
16V
16V
10V
SOV
50V
SV
sov
S0V
50V
50V



REF.NO PARTS NO

PO21

PO24
PO2S
PO26
PO27
PO28
PO29
PO30
PO31
PO32
PO33
PO34
PO3S
PO36
PO37
PO38
PO39
PO40

POSé

Q001
002
0003
0004
Q005
Q004
Q007
G008
G009
Q010
Q011
0012
Q013
Q014
Q015

Q101
9102
Q103
Q104
0105
9106
Q107
Q108
Q109
G110
0111

0114
Q115
3116
Q117
0118
Q119

0203
0204
8205
0206
6207
6208
§209
0210
6211
0212
Q213
Q214
@215
9216

8301
Q302
Q303
G304
G30S
Q306
0307
3308

ROO1
RO02
R0OO3
ROD4

E40-1173-05

E40-0473-05
E40-0473-05
£40-0273-05
E40-0473-05
£40-0673-05
E40-0573-05
E40-0473-05
E40-0273-05
E40-0273-05
E40-0473-05
ND USE

E40-0673-05
E40-0473-05
E40-0773-05
E40-0873-0S
E40-0473-0S
E40-0673-05

E40-0473-05

2SA100SCKD
2SA1005CK>
25K241<Y)
2SK241CY)
25C3354(s, T
28C3354(s. T
2SA100S (KD
2SA1005<KD
25C2785(F)>
2SC2785(F)
2S5C2785(F)>
NO USE
2SC2785(CF)
25C2785¢(F)
2SC2785(F)

2SC2785(F)
2SC2785(F)
2SAL17S(F)
2SA1005¢(K>
2502786 (K>
2SC2785(F)>
25C2785(F)
2SC2785(F)>
NGO USE

2SC2785CF)
25C2785(F)

2S5A117S(F
2S8C2785¢F)
2SC2785¢F)>
2SC2785(FY
2SA1005¢K>
2SA1005<KO

2SC3354(S.T)
2SA1175CF)
2SA117SCF)
2SA1175¢F>
2SA117S<F>
23C2785¢F)
2SC2785(F)
23A1175¢F)
2SC2785¢F)>
25C2786(K)
2SC2785(F)>
2SC2786 (KD
2SC2786 (KD
2SA117S(FY

2SK117¢Y)>

23C2785¢F)
2SA1175C(F)
2SA117S(F)D
2SAL17SCFD
2SA1175¢F
2SC2785(F>
2S8C2785¢F

RD14BB2C220J

RN14BK2CS600F
RN14BK2C4301F
RN14BK2CS101F

NAME & DESCRIPTION

PIN

PIN

PIN
PIN
PIN
PIN,
PIN
PIN
PIN
PIN
PIN

PIN
PIN
PIN
PIN
PIN
PIN

PIN

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

TR.
TR.
TR.

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

TR.
TR.

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

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

FET.

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

RES.
RES.
RES.
RES.

CONNECTOR

CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR

CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR

CONNECTOR

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

SI, NPN
SI. NPN
SI. NPN

SI.
ST,
s,
SI,
SI.
SI.
sI,
ST,

NPN
NPN
PNP
PNP
NPN
NPN
NPN
NPN

SI,
SI.

NPN
NPN

PNP
NPN
NPN
NPN
PNP
PNP

ST,
SI,
SI.
sI,
SI,
ST

ST,
SI.
SI.
SI.
ST,
sI,
sI,
SI,
ST,
ST,
SI
SI.
SI.
sI,

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

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

CARBON

METAL FILM S60
METAL FILM 4.3K
METAL FILM S.1K

11P

4P
4p
op
4P
&P
5P
4p
2p
2P
4p

éP
4P
7P
8P
4p
6P

4P

22

PARTS LIST

S%
1%
1%

1%

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

REF.NO PARTS NO

ROOS
ROOG
ROO7
ROO8
RO09
RO10
RO11
RO12
RO13
RO14
RO1S
RO16
RO17
RO18
RO19
RO20
RO21
RO22
RO23
RO24
RO2S
RO26
RO27
RO28
R0O29
R0O30
RO31
RO32
RO33
RO34
RO3S
RO36
RO37
RO38
RO39
R0O40
RO41
RO42
RO43
RO44
R04S
RO46
RO47
RO48
RO49
ROSO
ROS1
ROS2
ROS3
ROS4
ROSS
ROS6
ROS7
ROS8
ROS9
RO60
RO61

R101
R102
R103
R104
R10S
R106
R107
R108
R109
R110
R111
R112
R113
R114
R11S
R116
R117
R118
R11¢9
R120
R121
R122
R123
R124
R125
R126
R127
R128

RN14BK2C6200F
RN14BK2C2001F
RD14882C202J
RD14B82C102J
RD14BB2C362J
RD14B82C 1054
RD14B82C101J
RD14BB2C101J
RD14BB2C332J
RD14882C332J
RD14882C472J
RD14BB2C391J
RD14BB2C392J
RD14B882C220.J
RD14B82C220J
RD14BB2C820.
RD14BB2C820J
RD14BB2C820J
NO USE
RN14BK2C2400F
RN14BK2C2400F
RN14BK2C2701F
RN14BK2CS601F
RD14BB2C470J
RD14B82C470J
RN14BK2C8200F
RN148K2C8200F
RN14BK2C1602F
RN14BK2CS&01F
RN14BIK2C3900F
RD14B82C101.
RD14BB2C101J
RD14BB2C473J
RD14BB2C273J
RD14BB2C202J
RD14BB2C4 73
RD148B2C222J
RD14BB2C2024
NO USE
RD14BB2C104J
RD148B2C102J
NO USE
RD14BB2C103.
RD14882C244.
RD148B2C7S4J
RD14BB2C622.J
RD14BB2C332J
RD14BB2C153]
RD14BB2C242.
RD14BB2C132J
RD14BB2C161J
RD14BB2C473J
RD14BB2C103J
RD148820272J
NO USE
RD14BB2C681J
RD14BB2CS62J

RD14BB2C202J
RD148B2C1024
RD14882C102J
RD14BB2C103J
RD14BB2C103J
RD14BB2C102J
RD14BB2C7S1J
RD14BB2C182J
RD14882C7S1J
RD14B82C182J
R$0-0629-05
RD148B2C104J
RD14B8B2C103J
RD148B2C182J
RD14BB2C362J
RD14BB2C682J
RD14BB2C330J
RD14B8B2C202J
RD14BB2C472J
RD14BB2C472J
RD14BB2C221J
RO1488B2C102J
RN14BK2C2402F
RN14BK2C1503F
RN14BK2C2703F
RD14BB2C101J
RD14BB2C103J
RD14882C103J

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

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

RES.
RES.

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

RES.
RES.

RES.
RES.
RES.
RES.
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 & DESCRIPTION

METAL FILM 620
METAL FILM 2K
CARBON 2K
CARBON 1K
CARBON 3.6K
CARBON 1M
CARBON 100
CARBON 100
CARBON 3.3K
CARBON 3.3K
CARBON 4. 7K
CARBON 390
CARBON 3.9
CARBON 22
CARBON 22
CARBON 82
CARBON 82
CARBON 82
METAL FILM 240
METAL FILM 240
METAL FILM 2.7K
METAL FILM S.6K
CARBON 47
CARBON 47
‘METAL FILM 820
METAL FILM 820
METAL FILM 16K
METAL FILM S.6K
METAL FILM 390
CARBON 100
CARBON 100
CARBON 47K
CARBON 27K
CARBON 2K
CARBON 47K
CARBON 2.2K
CARBON 2K
CARBON 100K
CARBON 1K
CARBON 10K
CARBON 240K
CARBON 750K
CARBON 6.2K
CARBON 3.3K
CARBON 18K
CARBON 2.4K
CARBON 1.3K
CARBON 160
CARBON 47K
CARBON 10K
CARBON 2.7K
CARBON 680
CARBON S.6K
CARBON 2K
CARBON 1K
CARBON 1K
CARBON 10K
CARBON 10K
CARBON 1K
CARBON 750
CARBON 1.8K
CARBON 750
CARBON 1.8K
NETWORK 1KX8
CARBON 100K
CARBON 10K
CARBON 1.8K
CARBON 3.6K
CARBON 6.8K
CARBON 33
CARBON 2K
CARBON 4. 7K
CARBON 4. 7K
CARBON 220
CARBON 1K
METAL FILM 24K
METAL FILM 1S0K
METAL FILM 270K
CARBON 100
CARBON 10K
CARBON 10K

5%

S%
S%

S%
S%
S%
S%
5%

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

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

1/76W
1/6W

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

1/6W

1/76W

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

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

1/6W.

1/76W
1/6W

49



50

REF.NO PARTS NO

R129
R130
R131
R132

R135
R136
R137
R138
R139
R140
R141
R142
R143

R144
R145
R146
R147
R148
R149
R1S0
R151
R1S2
R1S3
R154
R155
R1S6é
R1S7

R160
R161
R162

R203
R204
R20S
R206
R207
R208
R209
R210
R211
R212
RZ13
R214
R21S5
R216
R217
R218
R219
R220
R221
R222
R223
R224
R225
R226
R227
R228
R229
R230
R231
R232

R235
R236
R237
R238
R239
R240
R241
R242
R243
R244
R245
R246
R247
R248
R249
R250

R253
R254
R255
R256
R257

RD14BB2C103J
NO USE

RD14BB2C1034
RD148B2C1034J

RD14882C104J
RD14BB2C104J
RD14BB2C6224.
NO USE
RD148B2C?11J
RN148K2C2001F
RN14BK2C3001F
RD14882C331J
RN14BK2C6201F

RN14BK2C2402F
RD14BB2C472J

- RN14BK2C2701F

RD14BB2C470J
RD14882C220J
RD14882C391J
RD14BB2C471J
RD14BB2C132J
RD14BB2C392J
RD14BB2C820J
R90-0647-05

RD14BB2C182J
RD14BB2C1034
RD14882C102J

RD14BB2C103J
RD14BB2C102J
RD14BB2C352J

RD14BB2C332J
RD14882C511J
RN14BK2C6801F
RD14BB2C1524
RD14BB2C332J
RN14BK2CS600F
RD14B882C8224
RD14B82C243J
RD14BB2C243J
RD14B82C8224
RD14BB2C243J
RD14BB2C243J
RN14BK2C3901F
RN14BK2CS101F
RN14BK2C1801F
RN14BK2C1501F
RD14BB2C332J
RD14BB2C4704
RD14BB2C1034
RD14882C271J
RD148B2C472J
RD148B2C101J
RD14BB2C272J
RD14BB2CS62J
RD14BB2C102J
RD14BB2C221J
RD14BB2C473J
RD14BB2C3324
RD14BB2C102J
RD14BB2C1014J

RD14882C101J
RD14BB2C3924
RD14BB2C681J
RD14BB2C242J
RD14BB2C392J
RD14BB2C561J
NO® USE

RD148B2C272J
RD14BB2CS&1J
RD14BB2C470J
RD14BB2C470J
RD14BB2CSé61J
RD14BB2C1624
RD148B2C432J
RD148B2C470J
RD14BB2C472J

RD148B2C1024
RD14BB2C472J
RD14BB2C3034
RD14BB2C472J
R90-0645~-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.
RES.
RES.

RES.
RES.
RES.
RES.
RES.

NAME & DESCRIPTION
RES.

PARTS LIST

CARBON 10K 5%
CARBON 10K 5%
CARBON 10K S%
CARBON 100K 5%
CARBON 100K S%
CARBON 6.2K  S%
CARBON %10 5%
METAL FILM 2K 1%
METAL FILM 3K 1%
CARBON 330 S%
METAL FILM 6.2K 1%
METAL FILM 24K 1%
CARBON 4.7K  S%
METAL FILM 2.7K 1%
CARBON 47 S%
CARBON 22 S%
CARBON 390 S%
CARBON. 470 S%
CARBON 1.3K 5%
CARBON 3.9 S%
CARBON 82 S%
NETWORK(SWEEP I)

CARBON 1.8K S%
CARBON 10K S%
CARBON 1K S%
CARBON 10K S%
CARBON 1K S%
CARBON 3.9k 5%
CARBON 3.3K 5%
CARBON 510 S%
METAL FILM 6.8K 1%
CARBON 1.5  S%
CARBON 3.3K 5%
METAL FILM 560 1%
CARBON.- 8.2K 5%
CARBON 24K S%
CARBON 24K S%
CARBON 8.2K S%
'CARBON 24K S%
CARBON 24K S%
METAL FILM 3.9K 1%
METAL FILM S.1K 1%
METAL FILM 1.8K 1%
METAL FILM 1.SK 1%
CARBON 3.3K 5%
CARBON 47 S%
CARBON 10K 5%
CARBON 270 S%
CARBON 4.7K 5%
CARBON 100 S%
CARBON 2.7K 5%
CARBON S.6K 5%
CARBON 1K S%
CARBON 220 S%
CARBON 47K S%
CARBON 3.3K 5%
CARBON 1K S%
CARBON 100 S%
CARBON 100 5%
CARBON 3.9 5%
CARBON 680 S%
CARBON 2.4K 5%
CARBON 3.9 5%
CARBON 560 5%
CARBON 2.7k S%
CARBON 560 S%
CARBON 47 S%
CARBON 47 S%
CARBON 560 S%
CARBON 1.6K S%
CARBON 4.3K S%
CARBON 47 S%
CARBDN 4.7 S%
CARBON 1K 5%
CARBON 4.7 5%
CARBON 30K 5%
CARBON 4.7K S%
NETWORK 10KX4 5%

1/6W

1/6W
1/76W

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

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

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

1/6W
1764
1/6W

1/6W
1/6W
1/76W
1/6W
1/64W
1/6W
1/76W
1/6W
1/6W
1/6W
1/6W
1/76W
1/6UW
1/6W
1/6W
1/76W
1/6W
1/6W
1/76W
1/76W
1/6W
1/6W
1/76W
1/76W
1/6W
1/6W
1/6W
1/6W
1/6W
1/6W

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

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

1/6W
1760
1/76W
1/76W

REF.NO

R258
R259

R262
R263
R264
R265
R266
R267

R301
R302
R303
R304
R30S
R306
R307
R308
R309
R310
R311
R312
R313
R314
R31S
R316
R317
R318
R319
R320
R321
R322
R323
R324
R325
R326
R327
R328
R329
R330
R331
R332
R333
R334
R33S
R336
R337
R338
R339
R340
R341
R342

S001
5002
S003
3004
sS00S

TC101

U101
U102
U103
uio4
u10s
Ui0é

U109

u201
U202,
U203
U204
U20s
U206

U301
uz02
U303
U304

VR0OO1

PARTS NO

R90-0645-05
RD148B2C103J

RD14BB2C333J
RD14BB2C103J
NO USE

RD14BB2C101J

RD14BB2C101J
RD14BB2C103J

RD14BB2C362J
RN14BK2CS600F
RD14BB2C101.J
RD14BB2C222J
RN14BK2C1004F
RD148B2C133J
RD14BB2C272J
RD14BB2C822J
RD14B82C243J
RD14BB2C243J
RD14BB2ZCB22J
RD148B2C243J
RD148B2C243J
RD14BB2C104.J
RD14BB2C104.J
RD14882C104.J
RD14BB2C101J
RD14BB2C271J
RD14BB2C133J
RD14BB2C184J
R90-0645-05
R90-0645~05
RD14BB2C104.J
RD14BB2C203J
RN14BK2C2002F
RD14BB2C101J
RD14882C103J
RD14882C101J
RD14B82C332J
NG USE
RD14BB2C133J
RD14BB2C184J
RD14BB2C103J
RD14BB2C103J
RD14BB2C103J
RD14BB2C103J
RD14BB2C103.J
RD14BB2C103J
RD14BB2C103J
RD14BB2C104J
RD14BB2C113J
RD14BB2C271J

§33-2501-05
$32-4008-05
$37-2005-05
5$33-4503-05
5$33-2505-05

C05-0449-05

MC10107L
MC10131L
MC10102L
TC74HC123P
MC1l40518CP
MC140518CP

TLO71CP

SN74ALSO0AN
HD74HCOOP
HD74HCOOP
HD74HC112P
NJM4558D
2SK332¢F)>

HD74HCO2P
NJM45580D

HD74HCO8P
HD74HCOOP

R12-4416-05

VRO02 R0O1-3514-0S

VR101

R12-2520-05

- RES.

NAME & DESCRIPTION

RES.
RES.

NETWORK
CARBON

RES.
RES.

CARBON
CARBON

RES.
RES.

CARBON
CARBON
CARBON

RES.
RES.
RES.
RES.
RES.
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
NETWORK
NETWORK
CARBON
CARBON

CARBON
CARBON
CARBON
CARBON

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

CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON

LEVER SWITCH
LEVER SWITCH
LEVER SWITCH
LEVER SWITCH
LEVER SWITCH

CAP. TRIMMER

IC,

METAL FILM

METAL FILM

METAL FILM

10KX4 5%
10K S% 1/6W
33K 5% 1/6W
10K 5% 1/6W
100 S% 1/6W
100 S% 1/6W
10K 5% 1/6W
3.6K 5% 1/6W
560 1% 1/6W
100 S% 1/6W
2.2K S% 1/6W
1M 1% 1/6W
13K S% 1/6W
2.7k S% 1/6W
8.2K 5% 1/6W
24K S% 1/6W
24K S% 1/6W
8.2K 5% 1/6W
24K 5% 1/6W
24K S%  1/6W
100K S% 1/6W
100K S% 1/6W
100K 5% 1/6W
100 5% 1/6W
270 5% 1/6W
13K S% 1/6UW
180K 5% 1/6W
10KX4 5%
10KX4 5%
100K 5% 1/6W
20K S% 1/6W
20K 1%  1/6W
100 S% 1/6W
10K S% 1/6W
100 S% 1/6W
3.3K 5% 1/6W
13K 5% 1/6W
180K S% 1/6W
10K S% 1/6W
10K 5% 1/6W
10K 5% 1/6W
10K S%  1/6U
10K S% 1/6W
10K S% 1/6W
10K 5% 1/6W-
100K S% 1/6W
11K S% 1/6W
270 5% 1/6W
(CURSORD
(COUPLING)>
(TRIG spUCE)>
(H.MODE>
(D.MODE)
100P

IC, DUAL D-FLIP-FLOP

IC. BUAD 2-INPUT NOR GATE

IC,DUAL MONOSTABLE MULTI
IC.8 CH. MULTIPLEXER DEMULTI
IC,8 CH. MULTIPLEXER DEMULTI

ic,

JFET-INPUT OP AMP

TRIPLE2-INPUT EXC OR/NOR

IC,QUAD 2 INPUT NAND GATE
IC,QUAD 2 INPUT NAND GATE
IC,QUAD 2 INPUT NAND GATE
IC.DUAL FLIP-FLOPS

IC.  OP AMP
FET,

N-CHANNEL

IC.QUAD 2 INPUT NOR GATE

IC, OP AMP
IC,QUAD 2
IC.QUAD 2

RES. SEMI
V.R. 20KB

RES. SEMI

INPUT AND GATE
INPUT NAND GATE

FIXED SOKB
(TRIG. H.POSI)

FIXED SKB



PARTS LIST

REF.NO PARTS NO NAME & DESCRIPTION
VR201 R12-1538-05 RES. SEMI FIXED 1KB
VR202 R12-0571-0S RES. SEMI FIXED 5008
VR20S RO1-3514-0S V.R. 20KB (TRIG, H.POSI>
VR301 R12~-2520-0S RES. SEMI FIXED 5KB
VR302 R12-0571-0S RES. SEMI FIXED S00B
VR303 R12-1539-05 RES. SEMI FIXED 2KB

R/O UNIT

X77-1450-01
REF.NO PARTS NO NAME & DESCRIPTION
J25-5199-32 PCB (UNMOUNTED>

BOO1 W09-0407-0% LITHIUM BATTERY

C001 CC4SFCH1IH101J CAP. CERAMIC 100P 5% Sov
€002 C91-1245-0S CAP. CERAMIC 0.1 12v
C003 CC4SFCH1H2204 CAP. CERAMIC 22P S% SOV
C004 CC4SFCH1H220J CAP. CERAMIC 22pP S% S0V
€005 CE04JW1C220M CAP. ELECTRO 22 20% 16V
C00¢ CC4SFSLIH3314 CAP. CERAMIC 330P S% SOV
CO007 CC4SFCH1H680J CAP. CERAMIC 48P S% S0V
C008 CF92FV1IH334J CAP. POLYESTER 0.33 5% SOV
C009 CF92FV1IH334d CAP. POLYESTER 0.33 5% SOV
C010 CF92FV1H334J caP. POLYESTER  0.33 5% SOV
C011 CF92FV1IH3344 CAP. POLYESTER 0.33 5% S0V
Coiz NO USE
C013 CC4SFCH1IH101J CAP. CERAMIC 100FP 5% S0V
COl6 CK4SFFIM1032 CAP. CERAMIC 0.01 S0V
C017? CK4SFF1H103Z CAP. CERAMIC 0.01 Sov
C018 CK4SFF1H103Z CAP. CERAMIC 0.01 S0V
€019 CEO4EW1C220M CAP. ELECTRO 22 20% 16V
€020 CK4S8FF1H1032 CAP. CERAMIC 0.01 SOV
C021 CK4S5FFIH103Z CAP. CERAMIC 0.01 50V
C022 CK4SFF1H103Z CAP. CERAMIC 0.01 =0
C023 CK45FF1H1032 CAP. CERAMIC 0.01 SOV
C024 CK4SFF1H1032 CAP. CERAMIC 0.01 SOV
C025 CEQ4EW1C220M CAP. ELECTRO 22 20% 16V
C026 CK4SFF1H103Z CAP., CERAMIC 0.01 SOV
C027 CK4SFF1H1032 CAP. CERAMIC 0.01 50V
C028 CK4SFF1H1032 CAP. CERAMIC 0.01 S0V
C029 CK45FF1H103Z CAP. CERAMIC 0.01 SOV
€030 CEQ4EW1E220M CAP. ELECTRO 22 20% 2%V
C031 CK4SFF1H103Z CAP. CERAMIC 0.01 SOV
C032 C€91-1245-0S CAP. CERAMIC 0.1 12v
C033 CK4SFF1H1032 CAP. CERAMIC 0.01 SOV
C034 CK4SFF1H103Z CAP. CERAMIC 0.01 SOV
C035 CK4SFF1H103Z CAP. CERAMIC 0.01 S0V
C036 CK4SFF1H103Z CAP. CERAMIC 0.01 S0V
CO37 CEQ4EWICZ20M CAP. ELECTRO 22 20% 16V
C038 CK4S5FF1H1032 CAP. CERAMIC 0.01 S0V
C039 CK4SFF1H103Z CAP. CERAMIC 0.01 Sov
C040 C91-1245-0% CAP. CERAMIC 0.1 12v
C041 NO USE .
C042 CK4SFF1H1032Z CAP. CERAMIC 0.01 SOV
C043 CK4SFF1H1032 CAP. CERAMIC 0.01 SOV
C046 C91-1245-0S CAP. CERAMIC 0.1 12v
C047 CK4SFF1H1032 CAP. CERAMIC 0.01 sov
C048 CEQ4EWIC220M CAP. ELECTRO 22 20% 16V
C049 CEO4EWIC220M CAP. ELECTRO 22 20% 16V
COS0 C91-1245-0% CAP. CERAMIC c.1 12y
COS1 C921-0769-0% CAP. AXIAL 0.01 20% 16V
C052 C91-0769-0S CAP. AXIAL 0.01 20% 16V
CO0S3 C91-074%9-0S CAP. AXIAL 0.01 20% 16V
C0S4 CEQ4EW1A222M CAP. ELECTRO 2200 20% 10V
C0SS (€91-1245-05 cAP. CERAMIC 0.1 12v
C0S6 C91-1245-05 CAP. CERAMIC 0.1 12v
COS7 (91-1245-05 CAP. CERAMIC 0.1 12v
C0S8 (C91-1245-0S CAP. CERAMIC 0.1 12v
C059 (£91-1245-05 CAP. CERAMIC 0.1 12v
C060 C91~1245-05 CAP. CERAMIC 0.1 12v
CQ61 (€91-1245-05 CAP. CERAMIC 0.1 12v
C062 (C91-1245-0S CAP. CERAMIC 0.1 12v
C063 NO USE
C064 CK4S5FF1H1032Z capP. CERAMIC 0.01 50V
CO65 NO USE
C066 CC4S5FCH1H470J CAP. CERAMIC 47P S% 50V
C067 CC4SFCH1H470J CAP. CERAMIC 47P S% SOV
C068 CC4SFCH1H470J CAP. CERAMIC 47P S% sov
C069 NO USE

REF.NO PARTS NO

€070
o7l
co72

C101
€102
C103

0001
D002
0003
D004
DO0S
D00s

LOO1

PO1S
PO16

PO33
PO34
PO3S
P036
PQ37
PO38

POS?

P62
P03
PO&4
PO&S

G001
Q0002
G003

ROO1
RO02
ROO3
ROO4
ROOS
RO06
ROO?
ROO8
ROO9

RO10
RO11
RO12
RO13
RO1l4
RO1S
RO16
RO17
RO18
RO19
RO20
RO21
R0O22
R023
RO24
R0O25
RO26
RO27
RO28
RO29
RO30
RO31
RO32
RO33
RO34
RO35

RO39
R040
RO41
RO42
R043
RO44
RO4S
RO46
RO47

ROSO

C91-1250-0S
£91-1249-0S
C91-1249-0S

CK4SFF1H1032Z
CK4SFF1H103Z
CK45SFF1H1032

MA700
1SS132
MATO0
MAT00
MATO0
MA700

L40-1011-04

E40-0573-05
E40-1373-05

£40-1273~05
NO USE
E40-1273-0S
NO USE
E40-0773-05
E40-0873-05

£40-0573-05

£40-0873-0S
E40-0573-05
E40-0873-05
£40-0473~05

2SC2785(F)
2SA1175(F)
25C2785¢F)

RD14BB2C101J
RD14BB2C101J
RD14B82C1S3J

'RD14BB2C473J

RD14BB2C103J
RD148B2C102J
RD14BB2C104J
RN14BK2C1002F
RD14BB2C103.

RN14BK2C6200F
RN14BK2C6200F
RN14BK2C?101F
RN148K2C1801F
RN148K2C4701F
RD148B2C102J
RD14BB2C331J
RN14BK2C4701F
RD14B882C102J
RD14882C331J
RN14BK2C3602F
RD14BB2C622J
RN14BK2C7SO1F
RN148K2C7S01F
RN14BK2C3602F
RD14BB2C622J
RD14BB2C473J
RD14BB2C473J
RD14BB2C472J
RN14BK2C1002F
RN14BK2C1101F
RN14BK2C4701F
RD14BB2CS12d
R90-0654-05
RD14BB2C472J
RD14BB2CSR6J

RD14BB2C472J
RD14BB2C472J
RD14BB2C103J
RD14BB2C472J
R90-0653-05
RD148B2C472J
NO USE

RD14B8B2C101J
RD148BB2C332J

RD148B2C301J

CAP.
CAP.
CAP.

CAP.
CAP.
CAP.

DIO
D10
DIO
DIO
DIO
DIOD

FER

PIN
PIN

PIN
PIN

PIN
PIN

PIN

PIN
PIN
PIN
PIN

TR.
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.

RES.
RES.

RES.

NAME & DESCRIPTION

NETWORK
NETWORK
NETWORK

CERAMIC
CERAMIC
CERAMIC

DE
DE
DE
DE
DE
DE

RI INDUCTOR

CONNECTOR
CONNECTOR

CONNECTOR
CONNECTOR

CONNECTOR
CONNECTOR

CONNECTOR

CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR

SI,
sI,
sI,

NPN
PNP
NPN

CARBON
CARBON
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 i
METAL FILM
METAL FILM
METAL FILM
CARBON
CARBON
CARBON
CARBON
METAL FILM
METAL. FILM
METAL FILM
CARBON
NETWORK
CARBON
CARBON

CARBON
CARBON
CARBON
CARBON
NETWORK
CARBON

CARBON
CARBON

CARBON

6PXS

L4PX3

14PX3

0.01 50V
*0.01 50V
0.01 sov
100UH (7H)

sp

13P

12P

12p

7P

8P

SP

8P

sp

8p

4P

100 S% 1/6W
100 5% 1/6W
15K 5% 1/6W
47K S% 1/6UW
10K S%  1/6W
1K S% 1/6W
100K 5% 1/6W
10K 1% 1/6W
10K 5% -1/6W
620 1% 1/6W
620 1% 1/6W
9.1K 1% 1/6W
1.8¢ 1% 1/6W
4.7K 1% 1/6W
1K 5% 1/6W
330 S% 1/6W
4.7 1% 1/6W
1K 5% 1/6W
330  S%  1/6W
6K 1% 1/6W
6.2K S% 1/6W
7.5 1% 1/6W
7.5 1% 1/6W
36K 1% 1/6W
6.2 5% 1/6W
47K S%  1/6W
47K S% 1/6W
4.7K S% 1/6W
10K ~ 1% 1/6W
1.1K 1% 1/6W
4.7K 1% 1/6W
S.1K 5% 1/6W
COMPLEXY CHARAC
4.7K S% 1/6W
5.6 S% 1/6W
4.7K 5% 1/6W
4.7K 5% 1/6U
10K 5% 1/6W
4, 7K 5% 1/6W
10KX8 5%

4.7K S% 1/6W
100 5% 1/6W
3.3K 5% 1/6W
300 5% 1/6W

51



52

REF.NO. PARTS NO

PARTS LIST

NAME & DESCRIPTION

ROS1 RD148B2C3014 RES. CARBON 300 S% 1/6W
ROS2 RD14BB2C301J RES. CARBDN 300 5% 1/6U
R101 R%0-0652-0S RES. NETWORK 10KXé S%

R102 R90-0652-05 RES. NETWORK 10KX6 S%

R103 R90-0455-05 CR NETWORK

S001  $40-1522-05 SLIDE SWITCH (TIMER)>

S002 S40-1521-0S TACT SWITCH (TIMER)

S003 S40-1521-0S TACT SWITCH (TIMER)

S101  S29-1504-0S ROTARY SWITCH (20 CONTACTS)
U001 DACOB0OBLCN IC.8 BIT D/A CONVERTER

U002 HD74HCSE4P IC,0CTAL D FLIP-FLOP

U003  HD74HC244P IC.OCTAL BUFFER

U004 HD14052BP IC,DUAL ANALDG MULTIPLEXER
U00S HD140528BP IC.DUAL ANALOG MULTIPLEXER
U006 HD140518P IC.ANALOG MULTIPLEXER

U007 MBM2764%S IC,CHARACTOR GENERATOR

ug08 CTM5020 IC.GATE ARRAY (R/0 CONVERTER>
Ug0%? AM6012DC IC.12BIT D/A CONVERTER

U010 LM311N IC,VOLTAGE COMPARATOR

U011l NJM4SS8D IC. DOP AMP

U012z NO USE

U013  TLO72CP IC,JFET-INPUT OP-AMP

U014 HD140518P IC,ANALOG MULTIPLEXER

UO1S HDT4HC1OP TRIPLE 3-INPUT NAND GATE

U016 SN74LSO4N IC.HEX INVERTER

U017 HDT4HC138P 3 TO 8 DECODER MULTIPLEXER
U018 HDT74HC373P IC.0CTAL D-LATCHES

UO019 SN74LS244N IC.0CTAL BUFFER

U020 SN74LS244N IC,0CTAL BUFFER

U021 SN74LS244N IC.OCTAL BUFFER

U022 SNT74LS244N IC.0CTAL BUFFER

ugz3 CTM5030 IC.CPU <8051AH)

U024 MSM6242BRS IC, TIMER

U025 PSTS18B IC,RESET

U026 TA79LOL2P IC.VOLTAGE REGULATOR (~12V)>
VROO1 R12-1538-05 RES. SEMI FIXED 1KB

X001 L78-0107-0% CERAMIC RESONATOR (10MHZ)

X02A L77-1025-05 CRYSTAL RESONATOR (32.768KHZ)
X028 L77-1229-0S CRYSTAL (SUB L77-1025-05>

A/D UNIT

X78-1030-00
REF.NO PARTS NO NAME - & DESCRIPTION
J25-5192-22 PCB (UNMOUNTED)

C001 CC45FCH1IH1S0J CAP. CERAMIC 15P 5% 50V
C002 CEO4EW1C220M CAP. ELECTRO 22 20% 16V
C003 CK4SFF1IH1032 CAP. CERAMIC 0.01 50V
C004 CEOQ4EW1C220M CAP. ELECTRO 22 20% 16V
CO05 CK45FF1H1032 CAP. CERAMIC 0.01 50V
C006 CK4SFB1HZ222K CAP. CERAMIC 2200P 10% SO0V
C007 CK4SFB1H222K CAP. CERAMIC 2200FP 10% SOV
C008 CK4SFB1H222K CAP. CERAMIC 2200P 10% SOV
C009 CK45FB1H222K CAP. CERAMIC 2200P 10% 50V
€010 CK4SFB1H222K CAP. CERAMIC 2200P 10% SOV
CO011 CK4SFB1H222K CAP. CERAMIC 2200P 10% SO0V
C012  CK4SFB1H222K CAP. CERAMIC 2200P 10% SOV
C013 CEQ4EW1C220M CAP. ELECTRO 22 20% 16V
C0l4 CK4SFF1H103Z CAP. CERAMIC 0.01 =[0)Y
C01l5 CC45FCH1H470J CAP. CERAMIC 47P S% sov
CO16  NO USE

C017 CK4SFF1H1032 CAP. CERAMIC 0.01 50V
€018 CK4SFF1H103Z CAP. CERAMIC 0.01 SOV
co19 NO USE

€020 CC45FCH1H1B0J CAP. CERAMIC 18P S% sov
€021 €91-1245-05 CAP. CERAMIC 0.1 12v
€022 C91-1245-0S CAP. CERAMIC 0.1 12v
€023 C91-1245-05 CAP. CERAMIC 0.1 12v
C024 C91-1245-05 CAP. CERAMIC 0.1 12v
€025 C91-1245~05 CAP. CERAMIC 0.1 12v
C026 €91-1245-05 CAP. CERAMIC 0.1 12v
€101 CC45FCHIH1S0J CAP. CERAMIC 15P S% S0V
C102 CEQ4EW1C220M CAP. ELECTRD 22 20% 16V
C103 CK45FF1H103Z CAP. CERAMIC 0.01 SOV
C104 CEO4EW1C220M CAP. ELECTRO 22 20% 16V
C105 CK45FF1H1032 CAP. CERAMIC 0.01 sov

REF.NO PARTS NO

C106
C107v
Cc108
C109
c110
€111
Cl1l2
C113
€114
€115

C118

c1z1
c122
€123
Cl24
C125

C126

C201
€202
€203
C204
€205
C206
€207
€208
€209
Cc210
Cc211
c212
c213
C214
C21S
C21é
c217
cz218
Cc219
€220
€221
C222
C223
C224
C225
C226
c227
€228
C229

D001
D002
D003
D004

D101
0102
D103

0201
0202
- D203
D204

JO60

PO19
PO20
PO21

PO39
PO40

POS6
POS7
POS8
POS9
PO60
PO61
P062
P0O63

@001
8002
8003
8004

CK4SFB1H222K
CK45FB1H222K
CK4SFB1H222K
CK4SFB1H222K
CK4SFB1H22Z2K
CK4SFB1H222K
CK4S5FB1H222K
CEQ4EW1C220M
CK4SFF1H1032

CC45FCH1H470J

CK4SFF1H1032

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

CK4SFF1H1032
CK4SFF1H1032
CK4SFF1H1032Z
CK4SFF1H1032
EK4SFF1H103Z

CC4SFSL1Hé81J

CK4SFF1H1032

CC4SFCH1H390d

CEQ4EW1CZ220M
C91-1245-05
C91-0769-05
€91-0769-05
C91-0769-05
£91-0769-05

CC4SFCHIH101d

CK45FF1H103Z
CK45FF1H1032
CK4SFF1H1032Z
CEQ4EW1C220M
CEO4EW1C220M
CK4SFF1H1032
CEQ4EW1C220M
CE04EW1C220M
CK45FF1H1032
CEQ4EW1C220M
NO USE

CC45SFCH1H390d

NO USE
C91-0769~-0S

155132
188132
155132
183132

1SS132
185132
138132

185132
MA700
MA700
MATC0

E31-2853-0S

£40-0273-0S
£40~-0273-0S
E40-1173-05

£40-0473-05
£40~-0673-0%

E40-0473-0S
NO USE

E£40-0373-05
E40-0373-0S
E40-0473-05
E40-0473-05
E40-0873-0S
E£40-0573-05

25C2785¢(F)
25C2785¢(F)>
2SC2785¢F)>
2SA1175¢F)

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.
CapP.
CAP,

CAP.
CAP.

CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
ELECTRO
CERAMIC
CERAMIC

CERAMIC

CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC

CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
ELECTRO
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
ELECTRO
ELECTRO
CERAMIC
ELECTRO
ELECTRQ
CERAMIC
ELECTRO

CERAMIC
CERAMIC

DI0DE
DIODE
DIODE
DIODE

DIODE
DIOOE
DINDE

DIODE
DIODE
DIODE
DIOOE

NAME & DESCRIPTION

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

2200P
2200P
2200P
2200pP
2200P
2200P
2200P
22
0.01
47P

o
o
—

OO0OO000 OO0

5%

S%

20%
20%
20%
20%
20%
5%

20%
20%

20%
20%

20%
5%
20%

WIRE ASSY (PRE TRIGGER>

PIN
PIN
PIN

PIN
PIN

PIN

PIN
PIN
PIN
PIN
PIN
PIN

TR.
TR.
TR.
TR.

CONNECTOR
CONNECTOR
CONNECTOR

CONNECTOR
CONNECTOR

CONNECTOR

CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR

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

2P
2P
11P

4P
6P

4P

2P
3P
4P
4P
8P
5P

50V
S0V
S0V
50V
sV
SOV
50V
16V
sov
S0V

50V

12V
12V
izv
12V
12v
12v

SOV
S0V
50V
50V
50V
S0V
SOV
50V
16V
12v
16V
16V
1ev
16V
50V
50V
50V
sov
16V
16V
sov
16V
16V
S0V
16V

S0V
16V



oy

PARTS LIST

REF.NO PARTS NO NAME & DESCRIPTION REF.NO PARTS NO NAME & DESCRIPTION
Q005 2SA117S(F) TR. SI. PNP R111 R90-0650~05 RES. NETWORK 1.1KX4 S%
0006 2SA100S¢IKD TR. SI. PNP R112 RN14BK2C4701F  RES. METAL FILM 4.7K 1% 1/6W
Q007 2SA1175¢F)> TR. SI. PNP R113 RD14BB2CS512d RES. CARBON S.1K 5% 1/6W
Q008 2SKS83 FET. N-CHANNEL R114  ND USE
0009 ' 2SK583 FET. N-CHANNEL R11S RD14BB2C101.J RES. CARBON 100 5% 1/6W
R116 RN14BK2C1002F  RES. METAL FILM 10K 1% 1/6W
Q101 2SC2785(F) TR. SI. NPN R117 RD14BB2C392J RES. CARBON 3.9K 5% 1/6W
0102 2SC2785(F) TR. SI. NPN R118 RD14882C103J RES. CARBON 10K 5% 1/6W
G103 2SC278S¢F) TR. SI. NPN R119 RN14BK2CS101F  RES. METAL FILM S.1K 1% 1/6W
0104 2SA1175(F) TR. SI. PNP R120 RD14BB2C332J RES. CARBON 3.3k S% 1/6W
G105 2SA117S¢F) TR. SI. PNP R121 RNI4BK2C?100F. RES. METAL FILM 910 1% 1/6W
Q106 2SAL17SCF) TR. SI. PNP R122 RD14BB2C101J RES. CARBON 100  S%  1/6W
G107 2SAL175C(F) TR. SI. PNP
@108 2SKS83 FET, N-CHANNEL R126 RN14BK2C8201F RES. METAL FILM 8.2K 1% 1/6W
Q109 2SKS83 FET, N-CHANNEL R127 RN14BK2C2201F  RES. METAL FILM 2.2K 1% 1/6W
Q110 25K583 FET. N-CHANNEL R128 RN14BK2C1801F RES. METAL FILM 1.8K 1% 1/6W
@111 23K583 FET. N-CHANNEL R129 RN14BK2C1801F RES. METAL FILM 1.8K 1% 1/6W
0112 2SC2785(F) TR. SI. NPN R130 NO USE
“~ R131 RD14BB2C472J RES. CARBON 4.7K 5% 1/6W
G201 2SC2785(F) TR. SI. NPN R132 RD14882C621J RES. CARBON 620 5% 1/6W
3202 2SA1175¢F) TR. SI. PNP R133 RN14BK2C1002F RES. METAL FILM 10K 1% 1/6W
Q203 2SA117SC(F) TR. SI, PNP R134 RN14BK2C1101F RES. METAL FILM 1.1K 1% 1/6W
8204 2SC278S(F) TR. SI. NPN R135 RN14BK2C1003F RES. METAL FILM 100K 1% 1/6W
G205 2SC2785(F) TR. SI. NPN R136 RN14BK2C1003F RES. METAL FILM 100K 1% 1/6W
0206 2SA117S(F> TR. SI. PNP R137 RN14BK2CS003F  RES. METAL FILM S00K 1% 1/6W
Q207 2SC3315¢C,D) TR. SI. NPN ' R138  NO Usk
Q208 2SC2785CF) TR. SI. NPN R139 RD14BB2C2024 RES. CARBON 2K 5% 1/6W
G209 2SC2785(F)> TR. SI, NPN R140  NO USE
Q210 2SAL17SCF) TR. SI, PNP R141 RD148BB2C103J RES. CARBON 10K S% 1/6W
0211 2SC2785(F) TR. SI. NPN R142 RD14BB2C103J RES. CARBON 10K 5% 1/6W
R143 RD14BB2C103.J RES. CARBON 10K 5% 1/6W
ROO1 RN14BK2C2001F  RES. METAL FILM 2K 1% 1/6W R144 RN14BK2C1003F  RES. METAL FILM 100K 1% 1/6W
ROO2 RD148B2C470J RES. CARBON 47 S%  1/6W R145 RN14BK2C1003F RES. METAL FILM 100K 1% 1/6W
ROO3 RN14BK2C1S01F  RES. METAL FILM 1.SK 1% 1/6W R146 RD14BB2C300J RES. CARBON 30 S% 1/6W
ROO4 RN14BK2C2201F  RES. METAL FILM 2.2K 1% 1/6W R147 R92-1198-05 RES. TEMP. 300 3000PPM 1/6
ROOS RD14B8B2CS511J RES. CARBON S10 5% 1/6W
RO06 RD14BB2C470J RES. CARBON 47 S%  1/6W RZ01 RN14BK2C1302F RES. METAL FILM 13K 1% 1/6W
RO07 RO14B62C104.J RES. CARBAON 100K 5% 1/6W R202 -RN14BK2C1302F RES. METAL FILM 13K 1% 1/6W
ROO8 RD14BB2C332J RES. CARBON 3.3K S% 1/6W R203 RN14BK2C2001F RES. METAL FILM 2K 1% 1/6u
ROOS RD14BB2C132J RES. CARBON 1.3K S% 1/6W R204 RN14BK2C1S01F  RES. METAL FILM 1.SK 1% 1/6W
RO10 R9P0-0650-05 RES. NETWORK 1.1KX4 S% R205 RD14BB2C102J RES. CARBON 1K 5% 1/6W
RO11 R90-0650-05 RES. NETWORK 1.1KX4 S% R206 RD14BB2C102J RES. CARBON 1K S%  1/6W
RO12 RN14BK2C4701F  RES. METAL FILM 4.7K 1% 1/6W R207 RD14B82C101J RES. CARBON 100  S% 1/6W
RO13 RD14BB2CS12J RES. CARBON 5.1K 5% 1/6W R208 RD14BB2C101J RES. CARBON 100  S% 1/6W
RO14  NO USE R209 RD14BB2C181.J RES. CARBON 180 S% 1/6W
RO1S RD14BB2C101J . RES. CARBON 100 S% 1/6W RZ10 RD14BB2C1024 RES. CARBON 1K S%  1/6W
RO16 RN14BK2C1002F  RES. METAL FILM 10K 1% 1/6W R211 RD14BB2C182.) RES. CARBON 1.8K S% 176W
RO17 RD14BB2C392J RES. CARBON 3.9K 5% 1/6W R212 RD14BB2C471J RES. CARBON 470  S% 1/6W
RO18 RD14BB2C103J RES. CARBON 10K S% 1/6W R213 RD14BB2C472J RES. CARBON 4.7 5% 1/6W
RO19 RN14BK2CS101F  RES. METAL FILM S5.1K 1% 1/6W RZ14 RD14BB2CS12J RES. CARBON S.1K S% 1/6W
RO20 RD148B2C332J RES. CARBON 3.3k 5% 1/6W R21S RD14BB2C102J RES. CARBON 1K 5% 1/6W
RO21 RN14BK2CSI00F  RES. METAL FILM 910 1% 1/6W R216 RD14BB2C202J RES. CARBON 2K 5% 1/6W
RO22 RD14BB2C101J RES. CARBON 100 S% 1/6W RZ17 RD14B82C102J RES. CARBON 1K 5% 1/6W
RO23 RN14BK2C6201F RES. METAL FILM 6.2K 1% 1/6W R218 RN14BK2C1201F RES. METAL FILM 1.2K 1% 1/6W
RO24 RN14BK2C3IS0LF  RES. METAL FILM 3.9K 1% 1/6W RZ19 RD14BB2C132J  ‘RES. CARBON 1.3 S% 1/6W
RO25 RD14BB2C101J RES. CARBON 100 5% 1/6W R220 RD14BB2C202J RES. CARBON 2K S% 1/6W
RO26 RN14BK2C8201F RES. METAL FILM 8.2K 1% 1/6W R221 RN14BK2C7SOOF  RES. METAL FILM 750 1% 1/6W
RO27 RN14BK2C2201F RES. METAL FILM 2.2K 1% 1/6W R222 RD14BB2C101J RES. CARBON 100  S% 1/6W
RO28 RN14BK2C1301F RES. METAL FILM 1.3K 1% 1/6W R223 RD14BB2CS12J RES. CARBON S.1K S% 1/6W
R0O29 RN14BK2C3001F° RES. METAL FILM 3K 1% 1/6W R224 R92-1199-05 RES. TEMP. 3K 2000PPM 1/6
RO30 RD14BB2C823J RES. CARBAON 82K 5% 1/6W R225 RD14BB2C182J RES. CARBDN 1.8K S% 1/6W
RO31 RD148B2C472J RES. CARBON 4.7K S% 1/6W R226 RD14BB2C391J RES. CARBON 390 5% 1/6W
RO32 NO USE R227 RD14BB2C132J RES. CARBON 1.3 5% 1/6W
RO33 RN14BK2C1002F RES. METAL FILM 10K 1% 1/6W R228 RD14BB2C102. RES. CARBON 1K 5% 1/6W
RO34 RN14BK2C1101F RES. METAL FILM 1.1K 1% 1/6W R229 RD14BB2CS11J RES. CARBON S10 5% 1/6W
RO3S RN14BK2C1003F RES. METAL FILM 100K 1% 1/6W R230 RD14BB2C271J RES. CARBON 270 S% 1/76W
RO36 RN14BK2CLQ03F = RES. METAL FILM 100K 1% 1/6W R231 R90-0645-0S RES. NETWORK 10KX4 5%
RO37 RN14BK2CSO003F  RES. METAL FILM SOOK 1% 1/6W R232 RD14BB2C472J .  RES. CARBON 4.7 5% 176U
38 Use
2839 Rg?4BBZC202J RES. CARBON 2K S5% 1/6W S001  S29-1505-0% ROTARY SWITCH (PRE TRIGGER)
RO40 RD14B82C103J RES. CARBON 10K S% 1/6W U001 HAL9Z09TP LC.8-BIT A/ CONVERTER
R0O41 RD14BB2C103J RES. CARBON 10K S% 1/6W U882 ey AL 1B P/ CONVERTE
RO46 RD14BB2C180J RES. CARBON 18 S%  1/6W U003  HD74HCS74P IC. OCTAL D-FLIP-FLOP
RO47 R92-1198-05 RES. TEMP. 300 3000PPM 1/6 U004  CXK5814P-35 IC.S-RAM . 2KX8
U005 CXKS814P-35 IC,S~-RAM  2KX8
R101 RN14BK2C2001F RES. METAL FILM 2K 1% 1/6W U00s  SN74ALSS74AN IC. OCTAL D-FLIP-FLOP
R102 RD14BB2C470.J RES. CARBON 47 5% 1/6W U007  SN74ALS574AN IC, OCTAL D-FLIP-FLOP
R103 RN14BK2C1501F  RES. METAL FILM 1.SK 1% 1/6W uc08 DACO8O0LCN IC,8-BIT D/A CONVERTER
R104 RN14BK2C2201F RES. METAL FILM 2.2K 1% 1/6W
R10S RD14BB2CS11J RES. CARBON S10  S% 1/6W U101 HA19209TP 1C,8-BIT A/D CONVERTER
R106 RD14BB2C470J RES. CARBON 47 5% 1/6W U102 HD74HCS74P IC. OCTAL D-FLIP-FLOP
R107 RD14BB2C104J RES. CARBON 100K S% 1/6W U103 HD74HCST74P IC, OCTAL D-FLIP-FLOP
R108 RD14BB2C3324 RES. CARBON . 3.3K S% 1/6W Ul04 CXKS814P-35 IC,S-RAM 2KX8
R109 RD14BB2C132J RES. CARBON 1.3K S% 1/6W U105 CXKS5814P-3S IC,S-RAM  2KX8

R110 R90-0650-05 RES. NETWORK 1.1KX4 5% Ul0é SN74ALSST4AN IC, OCTAL D-FLIP-FLOP
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REF.NO PARTS NO

u107v
ulos

U201
U202
U203
U204
u20S
U206

VR0OO1

VR101
VR102

VR201
VYR202
VR203

X001

LINE FILTER UNIT

SN74ALS574AN
DACO800LCN

CTMS010
LF412CN
UPDSSSSC
LF412CN
SN74LS390N
HD74LSOOFP

R12-0571-05

R12-0571-05
R12-0571-0S

R12-0570-0S
NO USE
R12-0571-05

L77-1026-05

PARTS LIST

NAME & DESCRIPTION

IC, OCTAL D-FLIP-FLOP
IC.8-BIT D/A CONVERTER

IC.GATE ARRAY (A/D CONTROLLER)

IC,
ic,
Ic.
 CIC
ic,

puAL
CMOS
DUAL
DUAL
OUAD

JFET INPUT OP AMP
TIMER

JFET INPUT 0P AMP
DECADE COUNTERS
2-INPUT NAND GATE
RES. SEMI FIXED 5008
RES.
RES.

SEMI
SEMI

FIXED 5008
FIXED 5008
RES.

SEMI FIXED 2008

RES. SEMI FIXED 5008

CRYSTAL RESONATOR 20MHZ

X80-1060-00
REF.NO PARTS NO NAME & DESCRIPTION
E01-0103-05 CRT SOCKET
J25-5179-13 PCB (UNMOUNTED)
L33-0808-05 CHOKE COIL
C00l1 C91-0575-0% CAP. CERAMIC 1000P 630V
C002 C91-0575-05 CAP. CERAMIC 1000P 630V
C003 (91-0551-05 CAP. POLYESTER 0.22 10% 630V
C004 CC4SCH2HOL10C CAP. CERAMIC 1P 0.25rP 500V
C00S CC45CH2HO20C CAP. CERAMIC 2P 0.25pP 300V
J042 E31-2841-05 WIRE ASS'Y (+Y,-Y)
J043 E31-2842-05 WIRE ASS'Y (+X,-X)
J044 E3Z1-2B43-0S WIRE ASS'Y (P1,G1l.K.H>
4045 NO USE
J04é E31-2844-0% WIRE ASS'Y (P2,G2>
PO30 E40-0474-05 PIN CONNECTOR 4P
POSO E40-0474-0S PIN CONNECTOR 4P
PQOS1 NO USE
POS2 E40-0474-05 PIN CONNECTOR 4P
PO69 E40-0530-0%9 PIN CONNECTOR SP
PO?3 E40-0330-05 PIN CONNECTOR 3P
ROO1 RD14BY2H225J RES. CARBON 2.2 5% 1/2W
RO02 RD14BB2C101J4 RES. CARBON 100 S% 1/6W
ROO3 RD14BB2C101J RES. CARBON 100 S% 1/6W
S001 S40-2524-0% PUSH $NITCH (POWER, UL>
VRO01 R23-3502-0S V.R. (INTEND 20KB . X 2
VR0O02 R23-7501-05 V.R. (FOCUS,ASTING) S00KB X 2
VRO03 R23~3503-05 V.R. (ILLUM,ROTAT> 20KB X 2
FINAL UNIT
X80-1090-01
REF.NO PARTS NO NAME & DESCRIPTION
£01-0859-04 HEAT SINK
J25-5183~-12 PCB (UUNMOUNTED>
N30-3006-46 SCREW, PAN HD M3Xé
CO001 CK4S5F1H1032 CAP. CERAMIC 0.01 50V
C002 CK4SF1H1032 CAP. CERAMIC 0.01 SOV
C006 CK4S5F1H1032 CAP. CERAMIC 0.01 SOV
CO007 CEQ4EW1C330M CAP. ELECTRO 33 20% 16V
c008 NO USE
C009 CC4SFCHIHS10J CAP. CERAMIC 91P S% S0V
€010 NO USE
CO11 CC45FCH1H&80J CAP. CERAMIC 68P S% SOV
co12 ND USE .
C013 CK4SFE2H4T2P CAP. CERAMIC 4700P S0V
C014 CK4SFEZ2H472P CAP. CERAMIC 4700P S00vV
€019 CK4SF1H1032Z CAP. CERAMIC 0.01 S0V

REF.NO PARTS NO

C020
€021
Cc022
c023

Cc028
Cc029
C030
Cc031
C032
C033
C034
C03s

C039%
C040
Co41

C045
C046
Cco47
C048
C049
C0s0
C0s1
C052
C0s3
C0OS4
C0sSS
C0Sé
C0s7
cos8
C0s9
C060

D001
D002
D003
0004
D00S
D006
D007
0008
D009
D010
0011
0012
D013
D014
0015
D016
Do17
D018
0019
0020
D021

L0001
L002
L003
L.004

PO08
P024

P04l
P042
PO43

Q001
0002
Q003
G004
8005
0006
G007
Q008
Q009
8010
G011
Q012
Q013
Q014
G015
8016

CK45F1H1032
CK4SF1H103Z
CK4SF1H1032Z
CK4SF1H1032

C91-1232-05S

CC4SFCH2HO10C
CC45FCH2HO10C

CK45B2H4 72K
CK45B2H472K
CQR92FM1H104K
CO92FM1H104K
CiK45F1H1032

CK45F1H1032Z
NO USE
CK45F1H1032

CEQ4EWIC471M
CEO4EWIC471M
CEQ4EWZA470M
CEQ4W2C100M
CK4SFEZH472P
CEQ4EWQI472M
CEQ4EWCJ472M
CK45F1H1032
CK45F1H1032
NO USE

CC45FSL1H471d

NO USE
CR92FMIH102K
CA92FM1H104K

CC45SFCH1H470J

CK45F1H1032Z

MA700 -
MA7T00

MATO00

1S5132
MA700

MAT00

188132
155132
155132
183132
MATO0

155132
185132
1SS132
155132
185132
188132
185132
155132
18S132
185132

L40-4782-70
L40~-1092-70
L40-1092-70
L40-4782-70

E40-0473-0S
E40-0873-05

E40-0673-05
£40-0373-05
E40-0373-0S

2SA1206<CK>
2SA1206 (K>
28C2786 (KD
25C2786 )
2SC3354(S)
25C3354(3>
25C2786<¢K)>
25C2786 (K>
2SC2786<K>
2SC2786 (KD
23C3779¢D>
NO USE
2SC3779<(D>
NO USE
25C2911¢(S)
25C2911(3>

NAME & DESCRIPTION

CAP.
CAP.
CAP.
CAP.

CERAMIC
CERAMIC
CERAMIC
CERAMIC

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

CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
MYLAR

MYLAR

CERAMIC

CAP. CERAMIC

CAP. CERAMIC
CAP.
CAP .,
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.
CAP.

ELECTRO
ELECTRO
ELECTRO
ELECTRO
CERAMIC
ELECTRO
ELECTRO
CERAMIC
CERAMIC
CAP. CERAMIC
CAP.
CAP.
CAP.
CAP.

MYLAR
MYLAR
CERAMIC
CERAMIC

DIDDE
DIODE
DIODE
DIDDE
DIODE
DIODE
DIODE
DIODE
DIDDE
DIDDE
DIODE
DI0DE
DIODE
DIODOE
DIODE
DIODE
DICDE
DIODE
DIODE

- DIODE

DIODE

FERRI INDUCTOR
FERRI INDUCTOR
FERRI INDUCTOR
FERRI INDUCTOR

PIN CONNECTOR
PIN CONNECTOR
PIN

PIN
PIN

CONNECTOR
CONNECTOR
CONNECTOR

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

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

NPN
NPN

0.01
0.01
0.01
0.01

5.6P 10%
iP 0.25P
1P 0.25P
4700P 10%
4700P 10%
0.1 10%
0.1 10%

. 0.01

0.01
0.01

470 20%
470 20%
47 20%
10 204
4700P
4700
4700
0.01
0.01

20%
20%

470P  S%

1000P 10%
0.1 10%
479 5%
0.01

0.47UF
1UH
1UH
0.47UF

4P
gp
4P

3P
3P

S0V
S0V
SOV
50V

S0V
s00V
500V
500V
Soov
S0V
S0V
100y

Sov
50V

16V
16V
100V
160V
S0ov
6.3V
6.3V
50V
S0V

S0V

SOV
S0V
sovV
sov
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REF.NO PARTS NO

Q017
Q018
Q019
G020

6023
Q024
Q025
3026
3027
6028
8029
6030
Q031
032
G033
Q034
Q035
0036
Q037
6038
0039
0040
Q041
0042
Q043
Q044
0045
0046
0047
8048
Q049
8050
6051

ROO1
R002
ROO3
ROO4%
RO0OS
RO06
RCO7
RO08
RO0C?
RO10
RO11
RO12
RO13
RO14
RO1S
RO16
RO17
RO18
RO19
RO20
RO21

RO24
RO25
RO26
RO27
RO28
RO29
RO30
RO31
RO32
RO33
RO34
RO35
RO3é
RO37?
RO38

RO39

RO42
R043
RO44
RO45S
RO4S
RO47
RO48
R0O49
ROSO
ROS1

ROS4

25C3315¢D)
2SC3315<DO
2SA1005¢KD
2SA1005¢K>

2SC2785¢(F)
2SC2785¢(F)
2SC3354(S)H
2SC3354(3)
2SC3354(S>
2SC3354(3S>
2SAL179CF)
2SAL175CF)
2SC2785CF)
2SC2785¢F
2SC3354(S)H
2SC3354(S)
2SC3354(S)
2SC3354(3S)
28C2911(S)
2SA1209¢S)
25C2911(S>
2SA1209¢S)
NO USE
2SA1005¢K>
2SA1005CKD
28C2786 (K>
2SC2786<CK>
NO USE
2SC3315<D)
2SC3315(DY
28C278S(F>
25A1005 K>
23C2785(F>

RN14BK2C47ROF
RN14BK2C47ROF
RD14BB2C470J
RD14BB2C470J
RD14BB2C331J
RN14BK2C1501F
RN14BK2C1S01F
RD14B8B2C101J
RD14BB2C222J
RD148B2C1014J
RD14BB2C222J
RD14BB2C470J
RD14BB2C470J
RD14BB2E470J
RD148B2E470J
RD14BB2C332J
RD14BB2C332J
RD14B82C201J
RD14B8B2C201J
RD14BB2C621J
RD14BB2C112J

RD14BB82C2204
RD14BB2C220J
RN148K2C8200F
RN14BK2C1001F
RD14BB2C1014
RN14BK2C1001F
RD148B2C101J
RD14BB2C222J
RD14B82C222J
RD148BB2C220J
NO USE
RD14BB2C2204
NO USE
RN14BK2E7?SROF
RN14BK2E7SROF
RD14BB2C102J

RD14BB2C420J
ND USE

RD148B2C333J
RD148B2E220J
RD14BBZE220J
RD14BB2C471J
RD148B2C821J
RD14BB2CB21.J
RD14BB2C471J
R92-1410~0S

R92-1410~05

NAME & DESCRIPTION
TR. SI, NPN
TR. SI, NPN
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. PNP
TR. SI, PNP
TR. SI. NPN
TR. SI. NPN
TR. SI. NPN
TR. STI. NPN
TR. SI. NPN
TJR. SI. NPN
TR. SI. NPN
TR. SI. PNP
TR. SI., NPN
TR. SI. PNP
TR. SI. PNP
TR. SI, PNP
TR. SI. NPN
TR. SI. NPN
TR. SI. NPN
TR. SI. NPN
TR. SI. NPN
TR. SI. PNP
TR. SI, NPN
RES. METAL FILM 47.0
RES. METAL FILM 47.0
RES. CARBON 47
RES. CARBON 47
RES. CARBON 330
RES. METAL FILM 1.5K
RES. METAL FILM 1.5K
RES. CARBON 100
RES. CARBON 2.2K
RES. CARBON 100
RES. CARBON 2.2K
RES. CARBON 47
RES. CARBON 47
RES. CARBON 47
RES. CARBON 47
RES. CARBON 3.3K
RES. CARBON 3.3K
RES. CARBON 200
RES. CARBON 200
RES. CARBON 620
RES. CARBON 1.1K
RES. CARBON 22
RES. CARBON 22
RES. METAL FILM 820
RES. METAL FILM 1K
RES. CARBON 100
RES. METAL FILM 1K
RES., CARBON 100
RES. CARBON 2.2K
RES. CARBON 2.2K
RES. CARBON 22
RES. CARBON 22
RES. METAL FILM.75.0
RES. METAL FILM 75.0
RES. CARBON 1K
RES. CARBON 62
RES. CARBON 33K
RES. CARBON 22
RES. CARBON 22
RES. CARBON 470
RES. CARBON 820
RES. CARBON 820
RES. CARBON 470
RES. SPRSL30 910
RES. SPRSL30 910

PARTS LIST

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

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

1/86W

1/4W
1/46W
176W

1/6W

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

REF.NO PARTS NO

RO60

R078
RO79
RO80
RO81
RO82
RO83
RO84
RO8S
RO86
RO87
RO88
RO8%
R0O%0
RO%1
RO92
RO93
RO%4
RO%S
RO%6
RO97
RO98
R0O%%
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
R12S
R126
R127
R128
R129
R130
R131
R132

R150

R156
R1S7

R160
R161
R162
R163
R164
R165
R166
R167
R168
R169
R170
R171
R172
R173
R174
R17S
R176
R177
R178
R179
R180
R181

RD14BB2C1014

RD14BB2C101J
RD14BB2C622J
RD148B2C112J
RD148B2C4724
RD14BB2C472J
RD148B2C470J
RD14BB2C470J
NO USE
RD14BB2C133J
RD14BB2C223J
RN14BK2CS600F
RN14BK2CS5600F
RD14BB2C361J
RD14BB2C3614J
RD14BB2C470J
RD14BB2C3914J
RD14BB2C392J
RN14BK2C4301F
RN14BK2C5601F
RN14BK2C1001F
RN14BK2C1001F
RD14BB2C470J
RD14BB2C470J
RN14BK2C2001F
RN14BK2C2001F
RD148BB2C392J
RD14BB2C392J
RD14BB2C470J
RD14BB2C4704
RN14BK2C1101F
RN14BK2C1101F
NO USE
RD14BB2C102J
RD14BB2C474J
RN14BK2C3001F
RN14BK2C3001F
RD14BB2C392J
RD14BB2C392J
RN14BK2H3902F
RN14BK2H3902F
RD14BB2C4704
RD14B82C470J
RD14BB2C102J
RD14BB2C102J
RN14BK2C4301F
RN14BK2C1003F
RN14BK2C1201F
RN14BK2C1201F
RD14882C101J
RD14882C1014
RD14BB2C682J
RD14BB2C472J
RD14BB2C103J
RD14BB2C472J
RD14BB2C472J

RD14BB2C101J

RD148B2C2204
RD14BB2C220J

RD14BB2C1034
RD14B8B2C332J
RD14BB2C392J
RD14BB2C3024
RD14BB2C622J
RO14BB2C301J
RD14BB2C1S1J
RD14BB2C151J
RD148B2C1514J
RD14BB2C622J
RD14BB2C362J
RD14BB2C103J
NO USE
RD14BB2C331J
RD14BB2C242J
RD14BB2C821J
RD14BB2C332J
RD14BB2C103J
RD14BB2C622J
R0 14882C302J
RD14BB2C1634°
RN14BK2C1301F

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.

CARBON

CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON

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

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

100

100
6.2K
1.1K
4.7K
4. 7K
47

47

13K
22K
560
560
360
340
47
350
3.9K
4. 3K
5. 6K
1K
1K
47
47
2K
2K
3.9K
3. 9K
47
47
1.1K
1.1K

1K
470K
2K

3K

3.9K
3.9K
39K
39K
47

47

1K

1K

4.3K
100K
1.2K
1.2K
100
100
6.8K
4. 7K
10K
4.7K
4. 7K

100

22
22

10K
3.3K
3.9K
3K
6.2K
300
150
150
150
6.2K
3.6K
10K

330
2.4K
820
3.3K
10K
6. 2K
3K

16K
1.3K

5%
5%

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

5%

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

- S%

1%

176W

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

1/76W
1/76W
1/6W
1/6W
1/6W
1/6UW
1/6UW
1/6UW
1/6W
176W
1/76W
1/6W
1/6W
1/6uW
1/76W
1/6W
1/76W
1/6W
1/76W
1/76W
1/76W
1/76W
1/6W

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

176U,

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

1764

1/6W
1/76W

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

1/76W
176W
1/6W
1/6W
1/76W
1/6W
1/76W
1/76W
1/6W
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PARTS LIST

REF.NO PARTS NO NAME & DESCRIPTION

R182 RD14BB2C112J RES. CARBON 1.1K S% 1/6W
R183 RD14BB2C242J RES. CARBON 2.4K S% 1/6W
R184 RD14BB2C821J RES. CARBON 820 5% 1/6W
R185 RD14BB2C332J RES. CARBON 3.3k S% 1/6W
R186 RD14BB2C103J RES. CARBON 10K S%  1/6W
R187 RD14BB2C471J RES. CARBON 470 S% 1/6W

R188 RN14BK2C1001F RES. METAL FILM 1K 1% 1/6W
R189 RN14BK2C1001F RES. 'METAL FILM 1K 1% 1/6W
R190  NO USE

R191 RD14BB2C622J RES. CARBON 6.2K S%  1/6W
R192 RD148B2C272J RES. CARBON 2.7k S% 1/6W
R193 RD14BB2C122J RES. CARBON 1.2 S% 1/6W
R194  ND USE

R195 RD148B2C471J RES. CARBON 470 S% 1/6W

R196 RN14BK2C4801F RES. METAL FILM 6.8K 1% 1/6W
R197 ~ RN14BK2C1501F RES. METAL FILM 1.5K 1% 1/6W
R198 RN14BK2C1300F RES. METAL FILM 130 1% 1/6W

R199 RD14BB2C272J RES. CARBON 2.7 5% 1/6W
R200 RD14BB2C?911J RES. CARBON 910 S% 1/6W
R201 RD14BB2C301J RES. CARBON 300 5% 1/6W
R202 RD14882C301J RES. CARBON 300 5% 1/6W
R203 RD14BB2C102J RES. CARBON 1K S% 1/6W
R204 RD14BB2C681J RES. CARBON 680 S% 1/6W
R205 RD14BB2CE81LU RES. CARBON 480 S% 1/6W
R206 RD148BB2C223J RES. CARBODN 22K S% 1/6W
R207 RD14BB2C104J RES. CARBON 100K S% 1/6W
R208 RD14BB2C104J RES. CARBON 100K S% 1/6W
R209 RD148B2C104J RES. CARBON 100K 5% 1/6W
R210 RD14BB2C104J RES. CARBON 100K 5% 1/6W

R211 RN14BK2C6801F RES. METAL FILM 6.8K 1% 1/6W
R212 RN14BK2C1301F RES. METAL FILM 1.3K 1% 1/6W
R213 RN14BK2C4700F RES. METAL FILM 470 1% 1/6W

TCO01 C0S-0445-05 CAP. TRIMMER 20pP
TC002 CO05-0445-0S CAP. TRIMMER 20P
TCO03 NO USE

TCO04 C05-0445-0S CAP. TRIMMER 20P
THOO1 sSDT100 THERMISTOR

‘THOO02 NO USE

THOO3 SDT1000 " THERMISTOR

THOQ4 SDT20 THERMISTOR

VROO1 R12-1539-0S5 RES. SEMI FIXED 2KB
VR002 R12-0569-0S RES. SEMI FIXED 1008
VR00O3 R12-0571-0S RES. SEMI FIXED 5008
VRO04 R12-1538-05 RES. SEMI FIXED 1KB
VR0O0S R12-0569-0S RES. SEMI FIXED 1008
VRO06 R12-4416-05 RES. SEMI FIXED SOKE
VROO? R12-0570-0S RES. SEMI FIXED 2008
VR008 R12-0569-05 RES. SEMI FIXED 1008
VRO0O% R12-0569-05 RES. SEMI FIXED 1008
VRO10 R12-1538-05 RES. SEMI FIXED 1KB

VRO11 R12-0571-0S RES. SEMI FIXED S008
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DISASSEMBLY
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CS-8010

SCREWS

Parts No. Parts Name Figure
NO8-0611-04 Cord wrapping screw O
N09-0623-04 Sems screw (M3x 8) 23
N09-0705-05 Hexagon socket flat head screw (M4 x 8) Qo
N09-0739-05 Sems taptite screw ‘ (M3 x8) @m
N09-0744-04 Sems screw (M3x12) @m ‘
N10-2030-46 Hexagon nut ()
N17-1030-46 | Toothed lock washer (3)
N30-3012-41 Pan head screw (M3x12) €)mmm
N30-4008-41 Pan head screw (M4 x 8) O
N32-3006-41 Flat head screw (M3x6) Bm
N32-3008-41 Flat head screw {(M3x8) @
N34-3012-41 Truss head screw (M3x12) O
N88-3008-41 Flat head taptite screw (M3x 8) (0]
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