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WARNING

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

Acceleration voltage :

Effective Surface
Vertical Axis (CH1 and

Sensitivity

Attenuator

Input impedance

Freq. responce

Rise time

Operation modes

CHOP frequency

Channel polarity
AMax. input voltage
Horizontal axis (CH2 i

Operation modes

Sensitivity
Input impedance
Freq. responce

X-Y phase difference
AMax. input voltage
Sweep

Sweep system

Sweep time

Sweep magnification

Linearity
Triggering

Internal trigger

External trigger

SPECIFICATIONS

on)

: 150 mm rectanguler with internal graticule
12 kv
¢ 8X1H0 div (1 div = 10 mm)
CH2)
:1to 5 nV/div =3 %
: 1 to 5 mV/div 1-2-5 step, 5 ranges
t 1 MQEL1 K 22pF + 3pF
: DC: DC to 50 MHz -3dB (5mV to 5V/div)
DC to 5 MHz -3dB (1 to 2mV/div)
AC: 5 Hz to 50 MHz -3dB (5mV to 5V/div)
5 Hz to 5 MHz -3dB (1 to 2nV/div)
: 7 ns or less (50MHz)
: CH1, CH2, ALT, CHOP, ADD (CHI+CH2)
: Approx. 250 kHz
: Possible only with CH2
: 800Vp-p, or 400V (DC+AC peak)
nput, except for X10 magnification)
: Switchable to X-Y mode with horizontal mode,
CHL: Y-axis CH2: X-axis
: Same as vertical axis (CH2)
: Same as vertical axis (CH2)
: DC: DC to 1 MHz (-3dB)
AC: AC to IMHz (-3dB)
: 3% or less at 100 kHz
: Same as vertical axis (CH2)

: NORM, AUTO, SINGLE

: 0.5s/div to 0. lus/div =3 % 1-2-5 step, 21 ranges
: 10 times £5 ¥ (real-time only)

: £3 % (X10MAG : =5 %)

: CHI, CH2, LINE
. BXT

External trigger input impedance 1 MQ
AMax. external trigger input voltage : 800Vp-p, or 400V (DC+AC peak)

Trigger coupling

Trigger sensitivity :

Calibration voltage

: AC, HFgres., DC, TV-FRAME, TV-LINE

Frequency Range | Internal External
DC DC to 10 MHz 1 div 0.1 Vp-p
DC to 50 MHz 2 div 0.2 Vp-p
AC 10 Hz to 10 MHz |1 div 0.1 Vp-p
10 Hz to 50 MHz |2 div 0.2 Vp-p

HFrej | Increased minimum sync amplitude for
above 10kHz.

TV | FRAME, LINE 1 div 10.1 Vp-p
AUTO : Same as above specification for above 50Hz.

FIX : Same as above specification for above 40Hz.

: Square wave, positive polarity, 1 Vp-p £2 % 1| kHz 3 %




SPECIFICATIONS

[Storage section)
Vertical resolution
Data length : 8-bit (25 dot/div)
Dynamic range : Approx. 10 div
Freq. responce
Bffective storage frequency : DC: DC to 8 MHz, (sin interpolation)
AC: 5 Hz to 8 MHz, (sin interpolation)
Equivalent sampling : DC: DC to 50 MHz
AC: bHz to 50 MHz

Rise time
Effective rise time : 80 ns or less
Memory capacity
NORM : Display memory (including REF memory) 2KW x 2/CH (200 dot/div)
Acquisition memory 16KW/CH
REF memory 16KW/CH
Equivalent sampling : Display memory (including REF memory) 2KW X 2/CH (200 dot/div)
Acquisition memory 2KW/CH
REF memory 2KW/CH
Roll : Display memory (including REF memory)  2KW X 2/CH (200 dot/div)
Acquisition memory 16KW/CH
REF memory 16KW/CH
Averaging : Display memory (including REF memory)  2KW/CH (200 dot/div)
Acquisition memory 5KW/CH
-y : Display memory (including REF memory)  2KW/CH (200 dot/div)
Acquisition memory 2KW/CH
REF memory 2KW/CH

REF memory data backup (32KW) :
System : Capacitance system

Life : 7 days or more
Sweep time
Bquivalent sampling : 20 ns/div to 5Sus/div
NORM : 0.1 ps/div to 100 ms/div (0.1 ws/div to 5us/div is magnification range)
Roll : 0.2s/div to 500s/div

¥ Max. sampling speed is 20 MS/s, 2-channel sync.
Storage system

NORM : Data updated for every trigger input
SINGLE : Single sweep write
AVERAGE : 2 to 256 times, average of adding (2.4, 8...256)
PEAK DETECTOR : 100 ns glitch detection
Effective sweep range (500s/div to 0. lms/div)
ROLL : Data is recorded on screen continuously and updated.

Bquivalent sampling : Sequential sampling system
Magnification and reduction
Magnification and reduction are performed centered on the CRT with SWEEP TIME/DIV control (when the
starting point is set at the left edge of the screen.).
Magnification : Max, 100X

Reduction : Max. x1/10

Interpolation

Systems : Linear interpolation, sin interpolation
Trigger delay

Pre-trigger . Up to -80 times of SWEEP TIME/DIV setting (integer times setting)

Post-trigger : Up to +10,000 times of SWEEP TIME/DIV setting (integer times setting)
X-Y

NORM : DC to 800 kHz

Bquivalent Sampling : DC to 50 MHz



SPECIFICATIONS

PEN OUT
Output : CRT display and hard copy (25 KW)
Y axis Output voltage, 0.5V/div
Output impedance, approx. 2kQ
Readout speed, 10ms/word and 50ms/word
X axis Output voltage, 0.5v/div
Qutput impedance, approx. 2kQ
Readout speed, 10ms/word and 50ms/word
PEN DOWN
Qutput level : TTL level (“L" during operation)
Waveform operation
CHl + CH2, CHL — CH2, CH1 x CH2, CHl + CH2
Plotter output

Output . RS-232C, HP-GL command (made by Muto Industries, for HP-GL plotter), for CRT hard copy,
data transmission only.
Baud rate : 9600, 4800, 2400 and 1200 bps.
Transfer system : Data length 8-bit, no parity, stop bit is 2-bit fixed, hardware-hand shake.
Signals : FG (Frame Ground)
SD (Send Data) — plotter
RD (Receive data) < plotter
RS (Request to send) - plotter
€S (Clear to Send) < plotter
DR (Data Set Ready) Request to send from plotter < plotter
ER (Data Terminal Ready) Permission to send from plotter — plotter
SG (Signal Ground)
Connections : (DCS-8200 side) (Plotter side)
1 Shild Shild 1
2 Blue Red 2 8D
3 Red Blue 3 RD
4  Gray Yellow 4 RS
5 Brown Green 5 (S
6 Yellow%hav 6 DR
T  Black Black T SG
8 8
20 Green Brown 20 ER
[Readout section)
Calendar
Calendar display : Year, month, day, 0’ clock and minute (set with panel switch)
Clock accuracy : £2 min./month
Battery life : approx. 30,000 hours

Setting values
Displays @CH1/CH2 Scale Factor (with probe detector) @GND @V-UNCAL @CH2 INVERT
@5Sweep Scale Factor (MAG conversion) @H-UNCAL  @Four operations ( +, —, X, -+)
@5Scroll Address  @AVG times setting @Trigger Point (Post-trigger, Pre-trigger)
@EQU  @ROLL  @AUTO SET setting @Program Steps  @REF Memory Condition Setting
@Trigger Tine @PEAK DETECTOR Setting

Cursor
Cursor mode
AVl : Voltage difference between AREF and ACURSOR due to CH1 scale factor
AV2 : Voltage difference between AREF and ACURSOR due to CH2 scale factor
AT : Time difference between AREF and ACURSOR due to sweep scale factor
1/AT : Frequency between AREF and ACURSOR due to sweep scale factor
RATIO : Voltage ratio and time ratio between AREF and Acursors, supposing 5-division on the CRT
as 100%
PHASE : Phase difference between AREF and Acursors, supposing 5-division on the CRT as 360°

TRACKING : Move AREF CURSOR and ACURSOR in parallel.



SPECIFICATIONS

Cursor measurment
Measurment accuracy *2 %
Measuring range Vertical direction : %3.6 div or more from center of CRT
Horizontal direction : +4.6 div or more from center of CRT

[Other functions]
Program
Program range :

CURSORS, VERT MODE, VOLTS/DIV, ¢ POSITION, AC/DC, GND, <{b POSITION, SWEEP TIME/DIV, X 1OMAG/EQU,
HORIZONTAL MODE, TRIGGERING SLOP, TRIGGERING SOURCE, STORAGE, HOLD, PEAK, SINE, LINEAR, TRIG DLY

DISP, ADDR, AVG, REF DISP
No. of steps : Max. 20 steps
Auto Range
Vertical axis : 2, 4 and 6 divisions
Horizontal axis : 2 and 5 cycles
PEAK DETECTOR
MAX value display
MIN value display
MAX/MIN value display

[General specifications])
Power supply : AC 100, 120, 220, 240V +10 § (Max. 250V) 50/60 Hz, approx. ToW

Dimensions : 319 mn wide X132 mm high X380 mm deep
Max. dimensions : 341 mm wide X132 mm high X442 mm deep
Weight . Approx. 11 kg

Specifications temperature and humidity:
10 to 35°C, not more than 85% humidity
Operation temperature and humidity:
0 to 40°C, not more than 85% humidity
Accessories : 1 instruction manual, 2 PC-33 probes, 1 power cord, 2 Replacement fuses.

[Interface unit)
GP-1B (Complies with |EEE Standard 488-1978).
Subsets SH1 : (Transmission handshake) all functions
AH1 : (Reception handshake) all functions

TS5 : (Talker) Basic talker, serial pole, and talker only mode. Has talker release function

with MLA.
TEO : (Talker address extension) Does not have function.
L4 : (Listener) Basic listener. Has listener release function with MTA
LEO : (Listener address extension) Does not have function.
SR1 : (Service request) Has all functions

RL2 : (Remote/local) Has remote/local function. Does not have local lock out (LLO) function

PPO : (Parallel pole) Does not have function
DCI : (Device clear) Has all functions.
DTO : (Device trigger) Does not have function
€0 : (Controller) Has no functions
Delimiter : CR/LF and EOI
Data code : ASCII code and binary code

Status bytes

b8 b7 [ b6 | b5 [ b4 | b3 [ b2 | bl
Extension Status SRQ | Error| BUSY Status Code

(41H) Waveform write complete
(424) Output finished

(61H) Command error

(62H) Command parameter error
(64H) Data error



SAFETY

SAFETY

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

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

Power cord

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

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

Line fuse

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

Voltage conversion

This oscilloscope may be operated from either a 100 V to

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

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

1. Remove the fuse holder.

2. Replace fuse F 1 with a fuse of appropriate value, 1.6
amp for 100 VAC to 120 VAC operation, 1 amp for
220 VAC to 240 VAC operation,

3. Reinsert it for appropriate voltage range.

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

" . Factory installed Line cord
Plu fi 1 P d and plug t
g configuration ower cord and piug type instrument fuse plug fuse Parts No. for power cord
North American 250 V
120 volt/60 Hz ;'6 Ab'l N Cord:
Rated 15 amp 6a5t3 o ow one E30-1820-05
(12 amp max; NEC) % mm
North Europe
Uni | 1A, 250V
niversal Europe Slow blow 5x 20 mm Cord:
220 volt/50 Hz None .
Rated 16 amp Other Europe E30-1819-15
1A, 260VV
Fast blow 6 x 30 mm
U.K. 1A, 250V
0.8 A
240 volt/50 Hz Fast blow T c —
Rated 13 amp 6x 30 mm ype
1 Australian 1A, 260V .
e 3 G‘\ 240 volt/50 Hz Fast blow None Eg;d'1 821-15
Rated 10 amp 6x 30 mm ) )
North American
240 volt/60 Hz ; A, §|5° v N
Rated 15 amp east'z.o ow one -
{12 amp max; NEC) X mm
o Switzerland 1A, 250V
5 S 240 volt/50 Hz Fast blow None —
S Rated 10 amp 6x 30 mm

Fig. 1 Power Input Voltage Configuration



CIRCUIT DESCRIPTION

Vertical Attenuator Circuit (X75-1200-00)

The attenuator rotary switches for channel 1 and channel 2 in-
clude the attenuator circuits built into the switches themselves.
The vertical input signal from the BNC input connector is
switched by the AC/DC/GND switch and input to the first stage
attenuator circuit. This attenuator input signal is attenuated by
a factor of 1/1, 1/10, or 1/100 {selected by the vertical rotary
switch) and input to the first stage buffer amplifier, which is
formed by Q1, Q2, O3, Q4, Q5, and U1 in channel 1 and by
Q101, Q102, Q103, Q104, Q105, and U101 in channel 2.
The buffer amplifier first divides the input signal into high and
low frequency components and impedance converts the high
frequency components with Q1 (Q101) and the low frequency
components with U1 (U101). These signals are combined at
the base of Q5 (Q105) and output from the emitter.

Since OP amps with a small DC offset drift are used for Ut and
U101, the butputs from Q5 and Q105 have good temperature
stability.

This output signal is input to the second stage attenuator, which
has a selectable attenuation of 1/1, 1/2, 1/4, or 1/10, and then
output to the second amplifier. The second stage attenuator
has a low input impedance, and thus provides attenuated out-
put with excellent frequency characteristics. Also, a switch is
provided that sets the second amplifier to a factor of b amplifi-
cation when a 1 mV or 2 mV sensitivity is selected. Q4 (Q104)
is a fixed current source load for Q3 (0103), while Q1, Q2, and
D1 (Q101, Q102, and D102) are input protection elements.

Vertical Preamp Circuit (X73-1930-00)

The signal output from the attenuator circuits is input to the
second amplifier, which consists of the dual transistor's Q1 and
Q2 (Q201 and Q202 in channel 2). The 1 mV/2 mV amplifier
is a switchable gain amplifier, and either Q1 or Q2 (Q201 or
Q202) can be driven by switching between the transistor Q151
and Q1562 (Q351 and Q352) current sources.

When the oscilloscope is set to ranges other than 1 mV or 2 mV
per division, Q151 {Q351) is selected and the Q1 {Q201) am-
plifier operates, and when either a 1 mV or 2 mV per division
range is set, Q1562 (Q352) is selected and the Q2 (Q202) am-
plifier operates at the normal factor of five gain. TH1 (TH201)
is connected at the Q2 {Q202) emitter to compensate for gain
drift at the 1 mV and 2 mV per division settings. Transistor’s
Q6 and Q2 (Q206 and Q202) are attached at the second am-
plifier output to form the variable circuit associated with the
attenuator.

A GaAsFET transistor is used for Q6 (Q206), and since these
transistors are selected for good linearity, they form continu-
ously variable attenuators with good frequency characteristics.
The output signal from the second amplifier is input to the col-
lectors of transistor’s Q7 and Q8 (Q207 and Q208), passed
through transistor’'s Q121 and Q122 (Q321 and Q322), and
output as the trigger signal. The output on the opposite side
of the trigger signal in channel 2 is output as the X signal.
The signal passes through the emitter-follower formed by Q7
and Q8 (Q207 and Q208) and is input to the third amplifier of

Q9 and Q10 (Q209 and Q210). At this stage, a differential tran-
sistor emitter load is used as a fixed current supply to realize
a high CMRR, and transistor's Q12 and Q13 (0212 and Q213)
are used as a grounded base cascode amplifier in the output
stage to minimize the influence of transistor feedback
capacitance at high frequencies. Also, reverse phase output
can be acquired from channel 2 by switching, with U301, the
base potentials of the collector cross-connected transistor pairs
Q212/0213 and Q232/Q233. The vertical position circuit
formed by transistor’'s Q14 and Q16 (0214 and Q215) is con-
nected to the cascode amplifier transistor Q12 and Q13 (Q212
and Q213) collectors, and forms the vertical position adjust-
ment circuit.

The third amplifier output signal is passed through the emitter
follower of transistor’'s Q16 and Q17 (Q216 and Q217) and
input to the A/D amplifier circuit and the real-time mode circuit.
First the A/D amplifier circuit input signal is input to transistor’s
Q143 and Q144 (0343 and Q344). Here the signal is convert-
ed by a single sided differential amplifier and output to the A/D
board A/D preamplifier through the Q145 (Q345) drive tran-
sistor.

The signal input to the real-time mode circuit enters the fourth
amplifier. The fourth amplifier is a cascode amplifier formed by
transistor’'s Q27, Q28, Q20, and Q21 (Q218, Q219, 0222, and
Q223), and is provided with a vertical position fine adjustment
circuit on the emitters of transistor’'s Q27 and Q28 (Q218 and
Q219).

Note that switching between the digital mode circuit and the
real-time mode circuit is only provided for channel 1, and that
this function is formed by transistor’'s Q382 and Q381.
Transistor’'s Q20 and Q21 are used as the fourth amplifier (a
cascode amplifier) base grounding transistors for both the dig-
ital mode and real-time mode circuits. The collectors of the
channel 1 output transistor’s Q20 and Q21 are connected, as
are the collectors of the channel 2 output transistor’s Q222 and
Q223. The emitters of transistor’'s Q20, Q21, Q222, and
Q223 1are connected to the emitters of transistor's Q18, Q19,
0220, and Q221, whose bases are connected to the channel
switching signals. This structure provides the vertical mode
switching operation, in which the output transistors of this stage
(Q20, Q21, Q222, and Q223) are turned on or off by the chan-
nel switching signals. Also, fluctuation in the operating points
of ADD and other modes are suppressed by transistor Q224.
Transistor’'s Q650 and Q630 are connected to the collectors
of transistor’'s Q20, Q21, Q222, and Q223 as a digital mode
frequency characteristics compensation circuit.

The signal is then passed through the emitter-follower formed
by transistor's Q22 and Q23 and output to the bases of tran-
sistor's Q24 and Q25 to generate the fourth amplifier output,
which is then input to the final amplifier (X80-1090-00). Since
Q24 and Q25 are the emitter ground for the cascade amplifier,
the output to the final amplifier (X80-1090-02) is a current
output.



CIRCUIT DESCRIPTION

Trigger Signal Switching Circuit {X73-1930-00)
The trigger signal, which is output from the operation of each
channel, passes through the trigger output amplifier formed by
Q121 and Q122 (Q321 and Q322), and is input to the trigger
switching circuit formed by transistor’'s Q401 to Q408.

A line trigger signal from external circuits and the power sup-
ply circuitis also input here. The four trigger signals are output
to the horizontal sweep unit.

The trigger enable signals are connected to the bases of Q401
to Q404, whose emitters are connected to the emitters of tran-
sistor’s Q405 to Q408. Thus trigger signals can be selected
by turning Q405 to Q408 on or off appropriately.

Vertical Final Amplifier (X80-1090-02)

The signal sent from the vertical preamplifier is amplified at the
base ground stage of the cascode amplifier formed by transis-
tor's Q1 and Q2, and sent to the next stage through the emitter-
follower formed by transistor's Q3 and Q4.

Transistor's Qb, Q6, Q7 and Q8 also have a cascode structure.
The thermistor TH1 is inserted between the emitters of Qb and
Q6 to compensate for gain temperature drift, and R16, R17,
CbO, and Cb1 are used for ultra low frequency compensation.
The output of this stage is passed through the emitter-foliower
formed by transistor’s Q9 and Q10, and is then input to the
final amplifier formed by transistor's Q11, Q13, Q15, and Q16
where it is amplified to a level of 2.5 V/div (single-sided). VR1
is a gain adjustment variable resistor, VR2 is the CRT center-
ing adjustment, VR5 is the operating point adjustment, and P42
is adjusted to +37 V.

The read-out Y signal (R/O Y signal) is input to transistor’'s Q17
and Q18. The REAL signal and the R/O signal are switched by
transistor's Q19 and Q20. D1 and D2 are inserted to improve
isolation. The cursor gain and cursor Y position are adjusted
with VR3 and VR4 respectively.

Power Supply Circuit (X68-1480-01)

The power supply consists of b regulated systems, 2 unregu-
lated systems, and a scale illumination system.

When the power supply switch is turned on, first the —10 V
provided by Q2, U1 and D8 is brought up. This — 10 V is stabi-
lized using D8 as a reference. The other voltages, i.e., + 10V,
+5V, +65 V, and + 120 V use emitter outputs since the cur-
rents supplied are small.

The scale illumination voltage is rectified by D1 and controlled
by Q8.

Trace Rotation and Calibration Circuits
(X68-1480-01)

The trace rotation circuit drives the rotator coil located in the
CRT cone from the emitter-follower formed by the Q17 and Q18
complementary transistor pair.

The calibration circuit (CAL) generates a 1 kHz square wave
with a multi-vibrator oscillator circuit based on U2, and gener-
ates the 1 Vp-p CAL signal by switching that square wave with
D12 and D27. The frequency is adjusted with VR5, and the

level is adjusted with VR6.

Blanking Circuit and High Voltage Circuit
(X68-1480-01)

The unblanking signal from P26 is inverted and amplified by
the blanking amplifier formed by Q11 to Q13, and is combined
with the cathode voltage by the direct-current regeneration cir-
cuit formed by D18 to D20.

Transistor's Q9 and Q10 form the autofocus inverting amplifi-
er, and produce the focusing voltage from the blanking signal.
The focus voltage is combined with the high voltage by the
direct-current regeneration circuit formed by D14 to D16, and
drives the focus electrode.

The — 1.5 kV required for the cathode is produced by the Q15
transistor oscillator and the high voltage converter block
{(W02-0431-05). Negative feedback from the cathode is ap-
plied to the U4/Q14 error amplifier to acquire a stabilized high
voltage from the converter oscillator circuit.

Trigger Circuit (X74-1550-00)

The trigger signal selected in the vertical preamplifier is passed
through P402 and input to the trigger amplifier formed by Q1
and Q2. The Q2 output is switched between AC and DC by
the trigger coupling relay K1, and input to Q51 through Q54
in TV synchronous operation, and to Q3 to Q9 in other modes,
where it is amplified to ECL logic levels. Q51, D2, and D3 form
a TV synchronization polarity switching circuit, and synchroni-
zation pulses are extracted by Q54 with the sync chip clamped
by Ob3 and D6. Of these synchronization pulses, the vertical
synchronization pulses are acquired by passing through the
differentiator formed by R64, C62, and C64.

The FIX circuit detects the input signal using D12, D13, C7,
C8, R84, and R85, and inputs it to the gate of Qb after passing
it through the U114 analog switch and the U203 buffer am-
plifier.

The signal output from the trigger amplifier is wave-shaped by
the Schmitt circuit formed by U112a and U112b and then the
trigger slope is switched by U112¢. The following horizontal
sweep circuit is driven by these signal synchronization pulses.
The trigger pulses are passed through a detection circuit formed
by D101, D102, Q101, and U105b and are input to U102c¢.
When there are trigger pulses, the base of transistor Q101 will
become high, and trigger pulses are received by setting U105b
high, passing them through U102c, and setting the U103b reset
terminal low. When there are no trigger pulses, the U103b reset
terminal goes high, the system goes to the reset state, and auto-
freerun begins.
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CIRCUIT DESCRIPTION

Horizontal Sweep Circuit (X74-1550-00)

When a trigger pulse triggers the U103b flip-flop, the output
is inverted and passed thréugh Q114 to control Q120, and a
sweep signal corresponding to the CR time constant switched
by U121 to U124 and Q121 to Q123. This sweep signal is out-
put, through U141 and U142, to the horizontal output switch-
ing circuit. Also, this sweep output is input to the comparator
formed by Q171 and Q172 where the illuminated line length
is determined. The hold off time is determined by C178 to C181,
which are switched by U104a, R181, and Q178 to Q180.

Blanking Circuit (X74-1550-00)

The U103b flip-flop sweep gate signal is passed through the
ECL to TTL converter consisting of transistor's Q187 and Q189,
and the Q187 output is input to the CPU board as the equiva-
lent sampling circuit TRIG signal trigger pulse in digital mode.
The output from Q189 is input to Q201 through the gates
U107a, U107¢, U10bc, and U107d.

U106¢ and U106d form a chop oscillator circuit that oscillates
at about 500 kHz. This signal is mixed with the sweep gate
by U107a. This signal is divided by 2 by U108a, and output
10 the vertical board (X73-1930-00) by P402 as the vertical
switching signal after passing through U108a and U108b.
The R/O BLK signal is mixed with the sweep gate signal by
U107d, the DSO-BLK signal is mixed with the sweep gate sig-
nal by U106¢, and the R/O UNBLK signal is input to Q205. The
BLK and UNBLK signals are mixed by Q202 and Q204 and out-
put by Q203. U202b is a comparator that generates the R/O
OFF signal.

Horizontal Output Switching Circuit
{X74-1550-00)

The real-time sweep signal, the XY signal, and the digital sweep
signal are switched by transistor’'s Q143 to Q146, Q149, and
Q150. The selected signal is output to the horizontal final am-
plifier by P406 after passing through Q147 and Q148.

Horizontal Final Circuit (X80-1090-02)

The horizontal signal input from P24 is input to transistor’'s Q25
and Q26 or Q27 and Q28 (MAG x 10} from the emitters of
transistor’'s Q23 and Q24. Q44 and Q45 perform the switch-
ing between the Q25/Q26 and Q27/Q28 pairs. Q29 and Q30
form the grounded base stage of a cascode amplifier, and the
D13 to D20 limiters are inserted at the output collectors. The
impedance is converted by the emitter-follower formed by Q31
and Q32, and the signal is amplified to 6 V/div (single-sided)
by the final amplifier, which consists of Q33 to Q40 and Q50.
The thermistor TH3 is inserted between the emitters of Q25
and Q26 to compensate for thermal drift in the gain, and the
thermistor TH4 is inserted between the emitters of Q27 and
Q28 to compensate for thermal drift in the gain.

On the other hand, the read-out signal is input to Q47 and Q48.
The R/O REQ signal switches between Q47/Q48 and Q25/Q26
(or Q27/Q28). D5 and D6 are inserted to improve the isolation
between Q47/Q48 and Q25/026 (or Q27/Q28).

Readout Overview
The R/O unit (X77-1720-00) is functionally constructed from
3 blocks.

1) Input Port Block

This block acquires switch information and clock data for CRT
readout display.

(This block is implemented by the U1, U4 to U16, U18, U19,
U23, and U50 ICs.)

2) Display Block

This block generates the X and Y axis signals for CRT readout
display.

(This block is implemented by the U32, U33, U39, U40 to U42,
u48, U49, and RA1 ICs and resistors.)

3) Cursor Block

This block consists of the cursor measurement A/D converter
and arithmetic blocks.

(This block is implemented by the U33 to U38, U43 to U45,
U47, and U51 to UB3 ICs.)

Input Port Block (X77-1720-00)

This block acquires switch state data and clock data, and also
transfers that data to the character generator (U32) under the
control of the U1 microprocessor. The reference clock is given
by a clock formed from an external 10 MHz clock and U30.
The switch data required for CRT display is acquired for the
microprocessor every 20 ms by an input board consisting of
U5 to U13 and UB0. U4 is the decoder for the input board,
and its output signals G1 to G3 are output with a period of
20 ms.

Clock data is output once a minute from the U23 clock IC pin 1.
The microprocessor is interrupted by a pulse signal, and ac-
cesses U23 to acquire the clock data on this interrupt.

U23 is backed up by the lithium battery B1 even when the power
is off, and operates with a reference clock of 32.768 kHz provid-
ed by the quarts oscillator X2. As a result, when the battery
is close to being exhausted and its voltage falls under 2 V when
the power is off, the 32.768 reference clock will no longer oper-
ate. The display will indicate a clock delay and "'BATT.DOWN."
Clock data maintenance is performed at power on and off by
the +5 V power supply detection IC U24, which has a typical
detection level of + 4.4 V.

Display Block (X77-1720-00)

The random scan method (X/Y display) is used for character
display, and the character generator U32 is controlled by the
R/O controller U33 character counter (U33; CD1 to CD7) and
the dot counter (U33; DCO to DC4).

In real-time mode, readout display is performed with a 13.5 ms
period. In storage mode, readout display and storage display
are timeshared, with both readout display and storage display
having periods of about 10 ms. The control signals used in this
case are the ROED (R/O end) signal, and the RSTR (R/O start)
signal from the A/D unit (X78-1080-00). (The storage display
period is defined by the RETR signal going high, and the com-
pletion of the readout operation.}

A single readout display period is divided into four parts, con-
sisting of the lower side characters, the upper side characters,
the A REF cursor, and the A cursor. The timing is switched by
the U33-89 ROED signal and the U33-46 VAO signal.
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VAO signal l Lower side characters l Upper side characters L

ROED signal I

| One readout period

The character generator U32 holds b X 7 dot matrix characters,
the 3 bits 1 to 3 output the X-axis data, DO3 to D06 output
the 4-bit Y-axis data, and DO7 is the character start/end con-
trol bit. The digital signals output from U32 are converted to
analog signals by the U48 X axis signal D/A converter and by
the Y axis D/A converter formed by U41 and RA1. These sig-
nals are passed though the analog switches U39 and U40, and
then the buffer amplifier U42. The X-axis signal is then sent
to the final unit (X80-1090-02).

The character dot display is controlled by the ROUB, ROB, and
ROQ signals from U33 to U86, U87, and U88. The ROB signal
removes the real-time waveform display, the ROQ signal
switches between the real-time waveform and readout displays,
and the ROUB signal performs readout dot display.

Also, the above three signals are controlled by the ROSP sig-
nal (readout off signal (READ OFF)) from U33 pin 83.

Cursor Block (X77-1720-00)

The cursor mode resolution is 12 bits, corresponding to the full
scale voltage of the cursor knob.

The cursor knob voltage is directly input to the analog switch
U36, and the switched output is input to the A/D converter
formed by U33, U35, U47, and U1. The analog values of the
A REF and A cursor knob are converted by this A/D converter
to 12-bit digital values, and the required cursor calculations are
performed by the microprocessor U1. This A/D conversion is
performed by comparing the cursor knob voltage to an analog
voltage produced by converting the 12-bit data output by the
microprocessor U1 to analog with the U35 D/A converter us-
ing the comparator U47. The conversion time for this A/D con-
version is 10 ms.

The analog voltage output from the U35 D/A converter is
switched between A REF and A cursor, and is held by the hold
circuits as the cursor display voltage every 10 ms.

Also, the analog control system operates in a similar manner,
with the input time multiplexed by the analog switches U36 and
U38. The analog voltage output from the U35 D/A converter
is switched by the analog switches U37 and U51 and sent to
the other circuits after passing through hold circuits and the
buffer amplifiers U43 to U45, U52 and U53.

A REF cursor [ A cursor \

"
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Storage Display Overview

The DSC-8200 employs an equivalent sampling function that
uses an A/D converter with a 20 ms per sample sampling time.
In the equivalent sampling mode, time ranges from 20 ns/div
to b us/div are possible, and a channel 1/channel 2 simultane-
ous sampling method is used.

The peak hold function and the memory control function do
not use the microprocessor, but are controlled completely in
hardware. Since this would require an enormous number of
parts if implemented in discrete components the DTM6010 gate
array was developed for these functions.

The memory system consists of 16 kbytes per channel of data
memory (implemented as two 8 kbyte memories), 16 kbytes
per channel of REF memory, and 8 kbytes of display memory
{including REF) at 2 kbytes per channel.

Note that the display method in storage mode and readout mode
is not a chop method but an ALT relationship.

ALT operation control is performed by the RO-ACK signal from
the R/O side and the RO-REQ signal from the storage side. That
is, RO-ACK rises on the fall of the DI-STAT signal, and a storage
display period starts. An R/O display period begins when the
RO-REQ signal falls in response to the storage side DISP-END
signal. If the DI-STAT signal is not output, storage display will
not begin, and if RO-REQ is not in the low state, readout dis-
play will not begin.

A/D Preamp Block (X78-1080-00)

The signal input from P140 (P301) is input to the differential
amplifier formed by Q1 and Q2 (Q13 and Q14). Here, the
differential amplifier is converted to single-end, and the signal
is sent to the sample and hold circuit through the Q5 (Q19) drive
amplifier.

Q3 and Q4 (Q15 and Q16) are connected to the differential am-
plifier and the drive amplifier as a constant-current supply.
Switching in the sample and hold circuit is performed by the
diode switch D11 and D12 (D22 and D23), and the diode
switching circuit is driven by the Q6 and Q7 (Q18 and Q19)
drive transistors.

The diode switch is in the on state during normal sampling, and
during equivalent sampling is only off during hold periods.
The signal output from the hold capacitor C21 (C54) is im-
pedance converted by the Q8 (Q20) FET transistor, and Q9
(Q21) is attached as a constant-current supply for Q8.

The signal from the FET transistor is input to the differential am-
plifier formed by Q11 and Q12 (Q23 and Q24), and is output
to the A/D converter from the Q10 (Q24) drive transistor. Q601
and Q602 (Q701 and Q702) are attached to the base of Q12
(Q24) to compensate for gain and position fluctuations in
equivalent sampling mode.

A/D Converter

U1 {U10) is a 20 Mpsps CMOS video 8-bit A/D converter that
operates using a two step parallel conversion method. The refer-
ence circuit is a 2 Vp-p circuit with a range from +0.6 to
+ 2.6V that uses a built-in A/D circuit.

Analog sampling is performed on the falling edge of the clock
signal, and digital data output is delayed 2.5 clock cycles (about
18 ns) from the analog sampling point.

MPU

A/D converter DTM6010

SA=

A/D driver amp

Display memory,

2 kbytes/channel D/A

Data memory,
8 kbytes

Data memory,
8 kbytes

REF memory,
32 kbytes
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Data Memory Circuits

The data memory circuits U6 and U7 (U15 and U16) adopt a
2-phase ring method, and consist of two 35 ns 16-kbyte
memories per channel,

Data memory control and buffering for output to the
microprocessor are performed by the U2 (U20) gate array. Thus
it is possible to connect the data memory directly to the
microprocessor data bus.

Since there is also a peak hold function built into the U2 (U20)
gate array, it also handles the input of external control signals.
Data memory address control, sample and hold pulses, and the
A/D clock are acquired by the timing control circuit formed by
U21, U22, and U17, and input to the address counter formed
by U24 to U26. The address counter adopts a ring counter
method, and therefore operates from the start of sampling un-
til the end of sampling. When operation completes, the
microprocessor reads data out of data memory by reading from
the end address read port formed by U48 and U49, and switch-
ing the U12 to U14 address selector.

Display Memory Block

The U55 display memory addresses are allocated into 4 equal
sections, an allocation that is performed by dividing the memory
starting at the first address into CH1, CH2, REF1, and REF2
data.

The display method adopted is to sweep one line while count-
ing with the UB0 memory address counter, and U56 handles
display channel control.

llluminated line length control operates using the timing and
control systems formed by U864, U3, U69, U52, and UB8 and
counting with the blanking counter formed by U62 and U63.
X-Y display in digital mode is performed by controlling the
memory address and data latch timing to the U71 and U75 D/A
converters by switching with the U59 selector and the U73 and
U74 data latches. In display screen blanking control, channel
switching is performed by U67, phase control is performed by
U69, and address noise is removed from the D/A analog data
with UB2. This allows a signal formed from the address clock
to be mixed with the blanking signal and sent to the DSO-BL
input of the trigger/sweep unit (X74-1550-00).

D/A Converter Block

The 8-bit digital signal input from the U55 display memory is
converted to analog and output by the U771 and U75 D/A con-
verters.

In NORM mode and REF display mode, the D/A converter U71
outputs the Y axis analog data, and the 12-bit X axis analog
data is output from U75. The X axis data is formed by the D/A
conversion of the memory address, and this data is output to
the D/A converter by U73 and U74.

In X-Y mode, the U71 D/A converter is used for the Y axis
{channel 1), and U75 is used for the X axis (channel 2). For
the X axis (channel 2) signal, U71 is switched to function as
an 8-bit D/A converter.

D/A Amplifier Block

The signals output from the U71 and U75 D/A converters are
buffered by the U77 and U78 buffer amplifiers. The U77 DSO-
Y signal is sent to the PRAMP unit (X73-1930-00), and the U78
DSO-X signal is sent to the TRIG/SWEEP unit (X74-1550-00).
There is also a circuit that adds the vertical hold-position DC
level for CH1, CH2, REF1, and REF2 to the U77 DSO-Y signal.
The DC addition is sent from the R/O board {X77-1720-00) and
a DC level corresponding to each channel in the U67 display
channel switch is sent to U77 trough the U80 buffer amplifier.

Analog Plotting Block

Control of the back panel analog plotting signals is handled com-
pletely in software.

Output channel control and the internal operating clock are out-
put from the U871 microprocessor output port, and PL1 to PL4
are used as channel settings, e.g. when PL1 is low, channel
1 is output. PL2 to PL4 are used for switching in the same
manner.

The named U81 port signals are defined as follows: PL-CLK
is the internal operating clock, P-LIFT is pen lift, START is plot
start, and PLOT is plot mode selection.

Analog plot signals are handled as follows: when the START
signal goes high, the signals output from U77a and U78a are
switched by the analog switch U110, and output from the back
panel BNC connector through U151.

During plotting operations, the CRT scan is stopped, and the
waveform is displayed as illuminated points from the START
time. When the plotting operation has completed, the wave-
form displayed prior to plotting is redisplayed.

Microprocessor Block (X77-1730-00)

The microprocessor is driven by the X3 clock at 12.288 MHz,
and controls the following memories: 32 kbytes of ROM, 8
kbytes of RAM (U90) used as a working area, 32 kbytes of
buffer memory (U89), and 32 kbytes of REF memory (U105),
The U92, U106, and U107 address selectors perform port
enabling.

Since a battery backup is provided for the REF memory, the
contents of REF memory is maintained even when the main
power is off.

13
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Clock Divider Block

The 40 MHz output of the X4 oscillator is taken as the base
signal and divided to provided several different clock signals.
The 40 MHz signal is divide by 2 by U131a to generate a
20 MHz clock, and this clock is divided by 2 by U131b to form
a 10 MHz clock.

The 40 MHz signal is divide by 10 by U130 to form a 4 MHz
clock, and this clock is divided by 2 by U132 to form a 2 MHz
clock. This signal is passed though the U134 divider and then
the U137 phase compensation circuit, and is then switched by
U133 to form the sampling clock and the trigger clock. Also,

The sampling frequencies are shown in the table below.

the 20 MHz signal prior to the U133 selector is passed through
the U114 EQU gate, and sent to the A/D unit (X78-1080-00)
as a 20 MHZ clock. A 10 MHz clock is sent to the R/O unit
(X77-1720-00) and a 4 MHz clock (a 0.25 us period) is sent
to the X78-1080-00 A/D converter for display use.

The sampling clock is selected under microprocessor U81 con-
trol at the U138 OUT port.

EQU mode NORM mode ROLL mode
Range Frequency Range Frequency Range Frequency

20 ns 20 MHz 10 ps 20 MHz 05s 400 Hz
50 ns 20 us 10 1s 200 Hz
0.1 ps 50 us 4 2s 100 Hz
0.2 us 0.1 ms 2 5s 40 Hz
0.5 us 0.2 ms 1 10s 20 Hz
1 us 0.5 ms 400 kHz 20s 10 Hz
2 us 1 ms 200 50 s 4 Hz
5 us 20 MHz 2ms 100 100 s 2 Hz

5 ms 40 200 s 1 Hz

10 ms 20 500 s 0.4 Hz

20 ms 10

50 ms 4

0.1s 2

0.2s 1

Trigger Block

The trigger block consists of an auto-trigger circuit, an equiva-
lent sampling circuit and a trigger counter circuit.

The auto-trigger circuit takes its inputs from the TRIG/SWEEP
unit (X74-1550-00) at ECL levels.

Transistor Q120 converts ECL to TTL levels, and its output is
input to the U123 and U124 auto-trigger counters. The auto-
trigger counter can operate when the auto-set mode pin (U127,
pin 16) is high. In digital mode NORM sampling is performed
once, and the number of times the TRIG signal is input in a
SWEEP-G period is counted with the U123 and U124 coun-
ters. This value is read in by the microprocessor from the U120
read port, and the range is set based on microprocessor calcu-
lations. When an error is generated on a U81 microprocessor
read of the U91 read port due to the U135 error bit being set
to high in response to over 256 counter events, the upper range
is reset, NORM sampling is performed, and the microproces-
sor calculates an optimal range by reading in the counter value.

The trigger counter block consists of a pre-trigger counter cir-
cuit, a post-trigger counter circuit, and trigger synchronization
circuit.

The trigger signal is generated by inputting the real-time SWEEP-
G signal with U152, synchronizing that signal with the sam-
pling clock with the U121 synchronization circuit, and output-
ting it as the post-trigger load pin, equivalent sampling, and
TRIG-G signals.

In the pre-trigger counter block, which consists of U139 and
U140, the time between the start of sampling and the point
when the trigger signal is enabled is counted. The setting can
be set to any integer multiple up to — 80 times the sweep time
per division.

In the post-trigger counter block, which consists of U141 to U143,
the time between the trigger signal input and the output of the
sampling end signal is counted. This time can be set to any in-
teger multiple up to + 10,000 times the sweep time per division.
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The U137 start gate is set to low by the sampling start pulse,
which is generated in software, and the pre-trigger counter
(U139 and U140) is counted up to the set value. The synchroni-
zation circuit is enabled by the RCO output and the TRIG-DEL
gate U128, and the SWEEP-G signal is input.

When the SWEEP-G signal is input the post-trigger counter oper-
ates and the sampling end signal is output. Note that the sam-
pling end signal generates an interrupt to the microprocessor
us1.

In equivalent sampling mode, a single cycle of the real-time
RTO-SWEEP signal is converted to a pulse signal by the U129
comparator and is used as a sampling clock with a period of
one pulse per sweep.

The RTO-SWEEP input is impedance converted by Q162 and
input to the U129 comparator. The digital value resulting from
counting the SWEEP-G signal by U149 is converted to an ana-
log value by the U148 2-bit D/A converter and sent to the U129
comparator though the U150 D/A buffer.

The comparator output pulses are output through the U166
selector as the clock signal for the counters.

R/O Interface Block

The R/O interface block is described in the section describing
the R/O block. Refer to that section for details.

R/O output data is output to the R/O bus by U108, and R/O
input data is input by U109.

Control interface is implemented by U91, U114, and U113.

GP-IB Interface Block

GP-IB implements an |EEE 488 standard interface using the U88
special-purpose LSI.

The GP-IB driver and receiver are implemented by U86 and U87,
and the address data is read in from the switch data by the U156
input port.

RS-232C Interface

The RS-232C port is used as a dedicated digital plotter port,
and is implemented by using the U81 microprocessor internal
serial port through the U8O driver/receiver.

Note that the speed setting and analog/digital output switch-
ing are specified by reading in switch data through the U157
input port.

15
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RO and DSO Dual Operating Timing Chart
DSO-SWEEP

{U78b-7pin) 11T 111

psoaL I | SV ¥ IS

DISP-END : 1 NS
(UB5a-5pin) : :

BL-INT
(U135a-6pin)

0]

Display/memory data transfer

BL-DEL (Software 1/0)
(U154-17pin)

[ | |

ROD
(U46c-8pin)

DI-STAT
(U33-89pin)

i
RO-REQ
(U76d-11pin) ——r A
1

RO-ACQ 2; i
(U18b-6pin) ; t

OUT-PC i
(U18b-10pin) :

DSO display period,
: about 8.06 ms

RO display period,
about 10 ms

RO data transfer period

Between about 18.06 and 24 ms

RO/STOR Communications Timing Chart

DIR
(U12-18pin) REAL STOR | STOR REAL }

(RO — (I
(ROD1~8) |

DATA READY DATA READED END OF
HDC-A . Data read HAND SHAKE
(U12-19pin) } S
HDC-B s ’
(U9-6pin) Data read DATA READY

DATA READED END OF HAND SHAKE



AD-CLK
(20 MHz)

AD-DATA

BDA, BDD OUT

SP-CLK

ILA1
(U21-pin9)

ILA4
(U21-pin8)

ADDRESS-CK
(U21-pin6)

MEMORY-WE
(U22-pin8})

ADDRESS-A2
(U24-pin14)
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NORM Sampling Timing Chart

Y ATAVAVARAWAWAWAVAWAWAVAWAWAWAWAWEAWE

O X X X

<—-——— BDA 1-Latches-Clock

S A Y s VD e WY

<-,— BDA, BDD-Latches-Clock

_\6\\/\

| A N A Y R W A W B U

A R U U A Y

The figure above is the timing chart for the highest sampling rate (50 ns) at 10 us/div.
Since peak operation is performed using U2 and U20, the timing must fulfill the above conditions.
Roll operation is similar.

) S S SR SR S SR S G G
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Auto-Set Timing Chart

The auto-set operation for the vertical axis sets the volts/div setting in software by processing the A/D sampling data.
Sampling is performed in 2-kword units.

The following is the timing chart for the horizontal axis auto-set operation.

Auto Set Key in

ATUO-G ’ |

(U127-pin16)

SP-Start
(U154-pin13)

START-G l
(U137-pinb)

i DEL count

TRIG-DEL
{U128-pin5)

SEEP-G

(U152-pin6) U |_| . ]

"laiz00 limimmmmmmu/ INEEEE INNNEARERANN
S e ¥ &i

SP-END :

(U114-pin8)

SP-END 4

(U154-pin14)

AUTO-ERR

(U135-pin9) When an error occurs J

ERR-Bit
(U124-pin15)

ERR-DATA \;
(U120) ;
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Equivalent Sampling Timing Chart

SP-START
; ( ¢ '
Sampling-G ) )
() {1 (2047) ) (2048)

sweees LS L1l | | | | | O O | I

Count END
{Car)

SP-END
(NMI)

SP-END
(NMI-Clr)

TRIG-G ___J ) !
RTO-SWEEP 111115 511111 111

DA-OUT [ —— ﬂ
oo U UL STLILIL g

Equivalent sampling is implemented by iterating the timing shown above.
Although the sampling time also depends on the input signal, a single sampling cycle is completed in SWEEP-G times 2048 units.

SP-Clock ’:
MEMORY-WE \

ILA1

ILA4

ADDRESS-CK

SH-CP [ [ M 1 1 [ [

(ANALOG.HOLD)

AD-CLK

—)
]
3
]
|

sl

A/D-DATA Y X X X X X X
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Trigger Operation Timing Chart

Pre-trigger : =80 div to — 1 div
Post-trigger : +1 div to + 10000 div

Setting units: 1 div (200 words)
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H

SP-START H
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' H
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1
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(PR.TRIG) >

.l

TRIG-DEL |

Sampling-G _________J

POST-TRIG

{Setting value)

¢
;

(Sampling counter) -

SP-END
(NMI)

SP-END
(SOFT-Clr)

TRIG Counter Operation

[+ operation]

Displayed section
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Trigger point

16 KW

[~ operation]

%

DELEY COUNT T1, T2

POST COUNT T3, T4, T6
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BUFFER
v4z
TO A/D_UNIT

POSIY, 2
REF POSIi4, 2
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BLOCK DIAGRAM

A/D0 UNIT (X78-1080-00)
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U60. 65, 68 [ v110
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BLANKING
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us2, 63
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UB4 us2, 67, 68
osc ADDRESS ADDRESS ROM
cPy CONTROL SELECTOR 84K
BUFFER U136, @41 0.25mS
X3 vt uB2~84 U92, 106, 107 ugs
AO/0SO IF -
RODi~8
us2, 53, 76
Rs-232C DATA
As-232¢ >——| DRIVER BUFFER
uso ues
RAM AAM RAM
READ POAT 32K 8K 3ak
SW usg uso U105
U156, 157
GP-I8 GP-I8 A/0 DATA RO/DSO
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1 Fram A/0
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ADJUSTMENT

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

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

Before calibrating the scope, check the power supply
voltage.

TEST EQUIPMENT REQUIRED

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

PREPARATION FOR ADJUSTMENT

Control Settings

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

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

NAME OF KNOBS POSITION
INTEN 12 o’clock
READOUT INTEN Fully counterwise
FOCUS, ASTIG Optimum position
CH1, CH2 4 POSITION Mechanical center
<t » POSITION Mechanical center
x 10 MAG/EQU LED OFF
VARIABLE, H.VARIABLE CAL

(VOLTS/DIV, SWEEP TIME/DIV)
AC-GND-DC (CH1 and CH2)
VERTICAL MODE
HORIZONTAL MODE
TRIGGERING COUPLING
TRIGGERING SOURCE
TRIGGERING LEVEL
VOLTS/DIV (CH1 and CH2)
SWEEP TIME/DIV
PROG SET

Test Minimum
Equipment Model Specification
- . Impedance: More than
Digital Multi-| DL-711 | 10'\MQ, Measuring range:
Meter {KENWOOD) | 0.01 V to 199 V
Sine-Wave | 6818 |GV Constant vortage
erator over tuning range
) Frequency: 50 kHz to
Sine-Wave SG-503 | 100 MHz, Output impedan-
Generator (Tektronix) |ce: 5O ©, constant voltage
over tuning range
Output signal: 1 kHz,
Amplitude: 10 mVp-p to
Square- PG-506 10 Vp-p, Accuracy: within
Wave (T k‘; ix) + 1%, Rise time: 35ns or
Generator BKIroniX) ggs
100 kHz, Rise time: 1 ns or
less
4343B
0. Meter (YHP) -
Color
Pattern CG-911A | _
Generator (KENWOOD)
Sensitivity: more than 1 mV|
Oscilloscope (KCE?\l-VGV(())%OD Frequency response: More
) |than 100 MHz
Time-Marker | TG-501 |Time mark: 0.5 s to O.1us
Generator (Tektronix) |repetive waveform
E;ggéVoltage - Input Impedance: 1000 MQ
T inati _ Impedance: 50
ermination Accuracy: within 3%
Termination _ gowd’:\tts type impedance:
Attenuator — — 20 dB attenuation (50 Q)
Table 1

DC (GND at no signal)
CH1

AUTO

AC

CH1

Mechanical center

10 mV/DIV

1 ms/DIV

Press twice to set to ini-
tial setting (the indicator
goes off).

Table 2
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ADJUSTMENT

1. Power Supply and CRT Section Adjustments

Item Adjustment PCB Procedure

-10V VR1 X68-1480 Adjust VR1 so that the terminal voltage at pin No. 2 of the connector P41 is
-10V.

Focus Center VR4 X68-1480 Push the FOCUS knob in (for the FOCUS operation) and then set it to the mechan-
ical center position.
Pull the knob out (for the ASTIG operation), display a luminescent spot in the
center of the screen and adjust the ASTIG control and VR4 to minimize the size
of the spot.

Intensity VR2 X68-1480 Display the luminescent spot in the center of the screen and turn the REAL-INTEN
knob to a 10 o’clock position. Then adjust VR2 so that the spot is dimly visible.

CRT Center VR2 X80-1090 With Q1-collector and Q2-collector short-circuited, adjust VR2 so that the lu-
minescent line comes to the center of the screen.

Vertical Center VR5 X80-1090 With Q1-collector and Q2-collector short-circuited, adjust VR5 to give 37V at

Voltage pin No. 1 of the connector P42 so that the luminescent line comes to the center
of the screen.

Horizontal Center VR9 X80-1090 In X-Y mode, adjust HORIZONTAL POSITION so that the luminescent spot comes

Voltage to the center of the screen.
Adjust VRO to give 60 V at pin No. 1 of the connector P43.

2. Vertical Section Adjustments
Item Adjustment PCB Procedure

CH1 100 Hz VR2 X75-1200 CH1 VOLTS/DIV: 10 mV

Sag Apply square waves using a square-wave oscillator so that the amplitude ex-
tends over 6 divisions on the screen.
Adjust VR2 so that the square waves are parallel to each other.

CH2 100 Hz VR102 X75-1200 Adjust in the same way as for CH1.

Sag

CH1 1 kHz TC903 X75-1200 | AC-GND-DC: DC

Waveform Shaping | TC904 Apply 1 kHz square waves to CH1 INPUT with the amplitude extending over
4 to 6 divisions, then adjust in each range so that leading edges are parallel to
each other.
TC903 for 0.1 V/div, TC904 for 1 V/div

CH2 1 kHz TC913 X75-1200 | Adjust in the same way as for CH1.

Waveform Shaping | TC914

CH1 Input Capacity | TC901 X75-1200 | AC-GND-DC: DC

TC902 CH1 VOLTS/DIV: 10 mV

Connect a capacity meter to CH1 INPUT and measure the capacity in the 10 mV
range.
Adjust so that the capacities in each range are the same as for the 10 mV range.
TC 901 for 0.1 V/div, TC902 for 1 V/div
Input capacity: 22 pF =3 pF

CH2 Input Capacity | TC911 X75-1200 Adjust in the same way as for CH1.

TC912
CH1 Step ATT VR1 X75-1200 SWEEP TIME/DIV: 1 ms
Balance VR1 X73-1930 | AC-GND-DC: GND

Adjust VR1 {X75-1200) so that the luminescent line does not vary even when
the range is switched between 1 mV and 2 mV,
Adjust VR1 (X75-1930) so that the luminescent line does not vary even when
the range is switched between 2 mV and 5 mV.




ADJUSTMENT

Item Adjustment PCB Procedure
CH1 Variable VR5 X73-1930 VOLTS/DIV: 10 mV
Balance SWEEP TIME/DIV: 1 ms
Adjust VRb5 so that the luminescent line does not move even when the VARIABLE
knob is rotated.
CH2 Step ATT VR101 X75-1200 Adjust in the same way as for CH1.
Balance VR201 X73-1930
CH2 Variable VR215 X73-1930 Adjust in the same way as for CH1.
Balance
CH2 INV VR216 X73-1930 CH2 POSITION: Display in the center of the screen.
Balance CH2 VOLTS/DIV: 1 mV
SWEEP TIME/DIV: 1 ms
Adjust VR216 so that the luminescent line does not move even when the CH2
INV switch is turned ON/OFF.
CH2 Position VR205 X73-1930 AC-GND-DC: AC
Center ' CH2 VOLTS/DIV: 10 mV
SWEEP TIME/DIV: 1 ms
CH2 INPUT: Sine wave with the amplitude extending over approx. 10 divisions
on the screen
Display CH2 after pressing SET, then adjust VR205 so that it comes to the center.
CH1 Position VR4 X73-1930 Adjust in the same way as for CH2.
Center
CH1 Gain VR1 X80-1090 AC-GND-DC: DC
VOLTS/DIV: 10 mV
Apply a 50 mV square wave, and adjust so that the amplitude extends over b
divisions on the screen.
CH1 1 mV Gain VR2 X73-1930 AC-GND-DC: DC
VOLTS/DIV: 1 mV
Apply a 5 mV square wave, and adjust so that the amplitude extends over 5
divisions on the screen.
CH2 Gain VR206 X73-1930 | AC-GND-DC: DC
VOLTS/DIV: 10 mV
Apply a 50 mV square wave, and adjust so that the amplitude extends over 5
divisions on the screen.
CH2 1 mV Gain VR202 X73-1930 AC-GND-DC: DC
VOLTS/DIV: 1 mV
Apply a B mV square wave, and adjust so that the amplitude extends over 5
divisions on the screen.
X Gain VR324 X73-1930 AC-GND-DC: DC

CH2 VOLTS/DIV: 10 mV

HORIZONTAL MODE: X-Y

Apply a 50 mV square wave, and adjust so that the amplitude extends over 5
divisions on the horizontal axis on the screen.
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3. TRIG Section Adjustments

ADJUSTMENT

Item Adjustment PCB Procedure
FIX Level VR1 X74-1550 HORIZONTAL MODE FIX, AUTO
Center TRIGGERING SOURCE : CH1
COUPLING : DC
INPUT Sine wave with the amplitude extending over 4 di-
visions on the screen
Adjust VR1 so that the starting point of the waveform on the screen has the
same amplitude in the center of the waveform when switching SLOPE between
+ (plus) and — (minus).
TRIG Level VR123 X73-1930 HORIZONTAL MODE AUTO
Center VR323 TRIGGERING SOURCE CH1/CH2/EXT (switching)
VR428 COUPLING : AC/DC (switching)
INPUT Sine wave with the amplitude extending over 4 di-

visions on the screen
Adjust VR1 so that the starting point of the waveform on the screen does not
vary when switching COUPLING between AC and DC. (Align the point for DC
with that for AC.)
VR123 for CH1, VR323 for CH2, VR428 for EXT

4. Horizontal Section Adjustments

Item Adjustment PCB Procedure

1 ms range VR143 X74-1550 SWEEP TIME/DIV : 1ms
CH1 INPUT Input 1 ms Time Marker.
Adjust VR143 to align the input signal with the scale on the screen.

10 ms range VR138 X74-1550 SWEEP TIME/DIV 10 ms
CH1 INPUT Input 10 ms Time Marker.
Adjust VR138 to align the input signal with the scale on the screen.

0.2 us range TC128 X74-1550 SWEEP TIME/DIV 0.2 us
CH1 INPUT Input 0.2 us Time Marker.
Adjust TC128 to align the input signal with the scale on the screen.

1 ps range TC127 X74-1550 SWEEP TIME/DIV : 1 ps
CH1 INPUT Input 1 us Time Marker.
Adjust TC127 to align the input signal with the scale on the screen.

X 1T0MAG Gain VR8 X80-1090 SWEEP TIME/DIV : 1ms
CH1 INPUT 10 ps Time Marker
With x TOMAG KEY on (with the LED lit up), adjust VR8 to align the input sig-
nal with the scale on the screen.

X 10MAG Center VR7 X80-1090 SWEEP TIME/DIV : 1 ms
CH1 INPUT 5 ms Time Marker
With x TOMAG KEY on (with the LED lit up), align the second Time Marker on
the screen with the scale in the center using Horizontal Position.
With x 10MAG KEY off (with the LED unlit), adjust VR7 to align the second Time
Marker with the scale in the center.

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

Position Center CH1 INPUT 10 ms Time Marker
Adjust VR6 so that the Marker on the screen displays in the same range when
the Position volume is fully turned clockwise and counterclockwise (with 10 di-
visions for each side).

X Position VR145 X74-1550 SWEEP TIME/DIV : 1ms

Center Using Horizontal Position, align the starting point of the luminescent line with

the scale at the left end on the screen.
With Horizontal Mode X-Y Key on (with the LED lit up), adjust VR145 so that
the luminescent spot on the screen comes to the center of the screen.




5. Display System

ADJUSTMENT

Item

Adjustment

PCB

Procedure

Y Gain and
Position

VR5
VR6

X78-1080

# Adjust using a test pattern (stepped-wave)
How to output a test pattern
1. Turn the power switch off. (Power off)
2. Turn the power switch on while pressing the AUTO SET switch. (Restart)
3. Release the AUTO SET switch.

* Adjust VRb to align with each division of the Y axis scale on the screen.
Move the test pattern in Y direction using VR6 so that VR5 can be adjusted
easily.

* Adjust VR6 to align the test pattern (stepped-wave) with the Y axis scale
on the screen at intervals of 8 divisions.

X Gain and
Position

VR7
VR8

X78-1080

* Adjust using a test pattern (stepped-wave)

* Adjust VR7 to align with each division of the X axis scale on the screen.
Move the test pattern in X direction using VR8 so that VR7 can be adjusted
easily.

* Adjust VR8 to align the test pattern (stepped-wave) with the X axis scale
on the screen at intervals of 10 divisions.

X Position

VR8

X78-1080

Stopping the test pattern output

Turn the power on again.

TIME/DIV: 1 ms

* Using Horizontal Position, align the starting point of the luminescent line in
REAL mode with the scale at the left end on the screen.
Adjust VR8 so that the luminescent line starts from the same point even when
the mode is changed to STORAGE.

6. AD system

Item

Adjustment

PCB

Procedure

CH1 AD Gain and
Position

VR63
VR142

X78-1080
X73-1930

VOLTS/DIV 10 mVv

SWEEP TIME/DIV : 0.2 ms

CH1 INPUT : 50 mV square wave

TRIGGERING MODE : AUTO

* In REAL mode, display in a position on the screen where adjustment can be
performed easily.

* Change the mode from REAL to STORAGE, then adjust VRs 63 and 142 so
that the gain and the position are the same as for REAL. (Adjust precisely
repeating this procedure several times.)

VR142 for gain and VR63 for position adjustment.

CH2 AD Gain and
Position

VR69
VR342

X78-1080
X73-1930

VOLTS/DIV 1 10 mV

SWEEP TIME/DIV  : 0.2 ms

CH1 INPUT : 50 mV square wave

TRIGGERING MODE : AUTO

* In REAL mode, display in a position on the screen where adjustment can be
performed easily.

* Change the mode from REAL to STORAGE, then adjust VRs 69 and 342 so
that the gain and the position are the same as for REAL. (Adjust precisely
repeating this procedure several times.)

VR342 for gain and VR69 for position adjustment.
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ADJUSTMENT

Item Adjustment PCB Procedure
CH1 EQU Mode VR601 X78-1080 VOLTS/DIV : 10mV
Gain and Position VR602 SWEEP TIME/DIV  : b5 us

CH1 INPUT 1 B0 kHz sine wave with the amplitude extending over 5

divisions on the screen

AC-GND-DC : AC

TRIGGERING MODE : AUTO )

% In STORAGE NORM mode, display in a position on the screen where adjust-
ment can be performed easily.

* Switching between NORM and EQU (x 10 MAG), adjust VRs 601 and 602
so that the gain and the position are the same as for REAL. {Adjust precisely
repeating this procedure several times.)

VR602 for gain and VR601 for position adjustment.
CH2 EQU Mode VR701 X78-1080 VOLTS/DIV : 10mv
Gain and Position VR702 SWEEP TIME/DIV  : b5us

CH2 INPUT 1 B0 kHz sine wave with the amplitude extending over 5

divisions on the screen

AC-GND-DC : AC

TRIGGERING MODE : AUTO

% In STORAGE NORM mode, display in a position on the screen where adjust-
ment can be performed easily.

# Switching between NORM and EQU (X 10 MAG), adjust VRs 701 and 702
so that the gain and the position are the same as for REAL. (Adjust precisely
repeating this procedure several times.)

VR702 for gain and VR701 for position adjustment.
TIME/DIV VR11 X77-1730 VOLTS/DIV o 10mV
Gain and Position VR12 SWEEP TIME/DIV  : 0.1 ps

CH2 INPUT : TIME Marker 0.1 us with the amplitude extending over

approx. 4 divisions on the screen

AC-GND-DC i AC

TRIGGERING MODE : AUTO

* Display in a position on the screen where adjustment can be performed easily.

* Adjust VR11 to align with each division of the X axis scale on the screen.
Move in horizontal direction using Horizontal Position so that VR11 can be
adjusted easily. (Perform the adjustment operation with the marker signal of
F 2% for the purposes of (1) preventing the error due to temperature drift
and (2) satisfying the specifications also in the 20 ps range.)

* Adjust VR12 so that the waveform is displayed without any breaks.

% Check to make sure that there is no break in the displayed waveform switch-
ing the range between TIME/DIV 5 us and 20 ns.




ADJUSTMENT

7. Overshoot and CAL Adjustments

Item Adjustment PCB Procedure
Overshoot TC1 X80-1090 CH1, 2 VOLTS/DIV : 10 mV

TC2 CH1, 2 AC-GND-DC: DC
<for CH1> SWEEP TIME/DIV 0.1 ps, 0.2 pus
TC2 X73-1930
VR3 ® Apply a 1 MHz square wave to CH1 INPUT,
TC3 # |In STORAGE EQU mode, adjust TC2, TC3 and VR3 so that both overshoot
VR97 and ringing extend over 0.3 divisions.
TC97 * |In REAL mode, adjust TC1 and TC2 so that the waveform is flat in the
<for CH2> intermediate-frequency band.
TC202 * In REAL mode, adjust TC97 and VR97 so that both overshoot and ringing
VR203 extend over 0.3 divisions.
TC203
TC280 ® Apply a 1 MHz square wave to CH2 INPUT.

* In STORAGE EQU mode, adjust TC202, TC203 and VR203 so that both
overshoot and ringing extend over 0.3 divisions.

* In REAL mode, adjust TC280 so that the waveform is flat in the high-
frequency band. (At this point of time, both overshoot and ringing should
extend over 0.3 divisions.)

Confirmation after adjustments
The frequency characteristics in the 10 mV range should be 5656 MHz (-3 dB)
or more for each channel.
The channel signal difference (between CH1 and CH2 INV ADD) should be 0.5
divisions or less {(when applying a 50 MHz square wave with the amplitude ex-
tending over 8 divisions).
CAL VR5 X68-1480 Connect an oscilloscope calibrated for 100 MHz band to the CAL terminal and
VR6 set VOLTS/DIV to 0.2 V and TIME/DIV to 0.1 ms.
Adjust VRS so that one cycle is 1 ms (i.e. 10 divisions).
Adjust VR6 so that the amplitude is 1 V (i.e. 5 divisions).
8. Cursor Section Adjustments
Item Adjustment PCB Procedure
Cursor Y Gain VR3 X80-1090 CURSORS 1 AY1
A : Turn clockwise until the cursor stops at the top of the
’ screen.
AREF : Turn counterclockwise until the cursor stops at the bottom
of the screen.
CH1 VOLTS/DIV : 10 mV ,
* Adjust VR3 so that the interval between the cursors is 8 divisions.
Move the cursor in Y direction using VR4 so that VR3 can be adjusted easily.
Cursor Y Position VR4 X80-1090 CURSORS : AV
A : Turn clockwise until the cursor stops at the top of the
screen.
AREF : Turn counterclockwise until the cursor stops at the bottom
of the screen.
* Adjust VR4 to align two horizontal cursors with the uppermost and lowest
scales on the screen respectively.
Cursor X Gain VR10 X80-1090 CURSORS 1 AV1
and Position A : Turn clockwise until the cursor stops at the right end of the
VR11 screen,
AREF 1 Turn counterclockwise until the cursor stops at the left end

of the screen.
% Adjust VR11 so that the interval between the cursors is 10 divisions.
Move the cursor in X direction using VR10 so that VR10 can be adjusted easily.
* Adjust VR10 to align two vertical cursors with the right end and left end scales
on the screen respectively.
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9. PLOT system

ADJUSTMENT

Item Adjustment PCB Procedure
X Gain .VR14 X78-1080 | AC-GND-DC : GND
SWEEP TIME/DIV : 10 ps
% In NORM mode, turn CH1 POSITION fully clockwise. Then change the mode
to HOLD mode, press the PLOT KEY and adjust VR14 to give +5 V at termi-
nal X of PEN OUT in the rear side.
Y Gain VR16 X78-1080 | AC-GND-DC : GND

SWEEP TIME/DIV : 10 us

% In NORM mode, turn CH2 POSITION fully clockwise. Then change the mode
to HOLD. X-Y mode, press the PLOT KEY and adjust VR16 to give +5 V at
terminal Y of PEN OUT in the rear side.




ADJUSTMENT

POWER SUPPLY UNIT (X68-1480-01)

FRONT
VR2
Intensity
VR4
Focus Center

VR5 VR6

CAL CAL
VR1

-10V

Pattern side view

31



32

PRE AMP UNIT (X73-1930-00)

ADJUSTMENT

FRONT

i)

Pattern side view

TC2 VR201 TC202
VR1 CH1 CH2
Overshoot O Overshoot
VR2
CH2
CH1 Step ATT
Step ATT Balance VR202
Balance CH2
CH1 1 mV gain
1mV VR215
VR5 gain VR428
CH2 CH2
CH1 Variable INV TRIG Level
Variable Balance Balance Center
Balance
VR203
CH2
Overshoot
TC203
VR3 TC3 CH2 VR323
CH1 CH1 Overshoot TRIG Level
Overshoot Overshoot Center
VR123
TRIG LEVEL VR324
Center i
VR205 X gain
CH2
VR4 Variable
O TC280 Balance
VR342
VR206
CH1 CH2 CH2A
Position CH2 gain AD gain
Center Overshoot
VR142
CH1
AD gain
VR97 TC97
CH1 CH1
Overshoot Overshoot




ADJUSTMENT

HORIZONTAL UNIT (X74-1550-00)

Pattern side view

TC

1

VR143

O
O

VR145
X Position
Center

127

CH1

ns

Sweep time

TC128
CH1
0.2 ps
Sweep time

CH1

1 ms
Sweep time

VR138
CH1
10 ms
Sweep time

VR1

O

FIX Level
Center

FRONT
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ADJUSTMENT

ATT UNIT (X75-1200-00)
FRONT

i

CH1 CH2

Input Capacity (1 VINJ

e
TC902 TC912
O Waveform Shaping~_] O
11 V 1 kHz Square Wave) ™
TC904 TC914
Input Capacity (0.1 VIN
™A
TC901 TC911
O Waveform Shaping~]
A V 1 kHz Square Wave)K;
T(éO:B TC913
VR1 VR101
CH1 CH2
Step ATT Step ATT
Balance Balance
VR2 VR102
CH1 CH2
100 Hz Sag 100 Hz Sag




ADJUSTMENT

STORAGE UNIT (X77-1730-00)

FRONT

it

VR12
TIME/DIV
Position

VR11
TIME/DIV
gain
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ADJUSTMENT

A/D CONVERTER UNIT (X78-1080-00)

FRONT

i

VR8
X Position
VR5
Y Gain
VR7
X Gain
VR6
Y Position
VR14
X Gain
PLOT
'VR16
Y Gain
VR63
CH1
AD Position
VR601
CH1
EQU Mode
Position
VR69 VR602
CH2 CH1
AD Position EQU Mode
Gain
VR701
CH2
EQU Mode
Position
VR702
CH2
EQU Mode
~ Gain




FINAL UNIT (X80-1090-02)

ADJUSTMENT

Pattern side view

VR1

CH1
gain

TC2

O

Overshoot

VR2
CRT Center

O

VR3
Cursor
Y gain

VR

9

Horizontal
Center
Voltage

VR11

TC1

O

Overshoot

VR5
Vertical
Center
Voltage

O

VR4
Cursor
Y Position

VR10

O
O

VR8
X 10MAG
Gain

VR7
X 10MAG Center

O

VR6
Horizontal
Position Center

<

FRONT

37



38

N
X-Y spot sp- YES

TROUBLESHOOTING

MODE :1CH{, CH2
INPUTGND
TRIGGERING MODE:AUTO

Sweeap

START

Operating

NO
NO

YES YES
POWER
WE >
Leo
(x68)

J:[ NO NO

BLANKING
HIGH VOLTAGE
POWER

S
U

- YES YES
E> 4 Posstion 4 Position >[_]

Norma

=

N
Vertical Axie

Operating. <
orms

SWEEP

mL

028.29.8014

P614
LED
(x88)
e e mmmom Check P41 Pin2~4.6
v P9  Pin2
’
<N, YES N YES
Unreguleted Reguleted
Voltage. Voltage.
+13v orme

IX86-1480)

et
NO ﬂ NO NO

Power Trensfora

Power Switch, Fuse, [}

L

Voltesge Selector

U104
NO Xi[ NO
T
W
ES

<

(X80-1230)
REG UNIT

YES (x88)

—

O\, ves ves YES vES Yes vES
Raference. T10v ~10V (-1.1% ] %120V ]
> Volte Voltesge, Voltage, Yoltage. Voltege.
orme orme orme /\
ﬂuo NO ﬂuo NO NO NO
os @1,Ut,07 G2.U1.09 G6,7.U3,012 Q4,8,U3.0114 - Q@3.uU2,010 —J

T~ YES
Triggering.

> ><
“forme

Normal .- lumination
~ -
J:l NO NO
TRIG

P
Scale 11—

@8 (X68)

PL1.2.3

YES
Trace
Rotation
- “‘//

ﬂw

"~ YES
N

Calibration

G17.18 (X68)
Trace Rotation
Coil

HNO
vz

026,027
(x68)




BLANKING
HIGH VOLTAGE
POWER

V.AMP

=>

(X73-1930)

—

TROUBLESHOOTING

©)

®

@

N YES P YES
Voiiege of Bianking (X68) @15 Collector Waveform (X74) P405,Pini Waveform (X68) @12 Collector Waveform
P44 Pina: > <Tositc cir=>> [ N

<4.5kY cuit, Normal 40 ”"" s

(X68) (X74) ®,
(U103, \X 30 4 80
Pin 14 | NO i
NO i : 20 3 60
| Pas. Pin1 INTEN INTEN
§ § Check @12 Check G10 MHIN, © HAX,
; H Collector Collector 10 A 2 o
{ ) @ @
™, o 20
P YES —~ ~ ov .
Q15 Cn]]ec-> High Voltage 81dnking__ YES gianking vES Blank autd T facus END HAX, HIN,
>| Block Signals, > gnals, >::> :> N -
tor, Normal n Normal QU1PUT. SUTPUT 10 ov ov
N (W02-0431) orma, P405, Pin{ A Normal orma
(X68) @ X74) X74) X (X68) (X68)
NO NO NO NO NO @ @ @
(X68) G140 Collector Waveform (X73) Q1ib Base:CHi 316,17 Base:CH1
Q201b Base:CH2 Waveform G216,217 Base:CH2 Waveforn
INTEN (av) lnput signsl:sine wave
MIN.
014.045 6186.187,201 0114243 80 e sd1v p-p. '
va L SWEEP 202,203,107 | 69,40 (XE8) 10 on the CAT ov
D21~23 (X68) U103,105 (X74) 68 5o " s o
ov 105V, T 1o0mvo-p
40 s s
~-40 -4
20 15 -5
ov
(Check § POSITION, VARIABLE, VOLTS/DIV) @
(X73) Q@22.23 Base Waveform v X80} G3.4 Base Waveform
YES o
[ ::) i
7 -2 4
ZAX 5,75 T p-p
-2.7Vv
F s 23] I »
4
YES N
——:_‘> :> P140 Pint -4 |
Wavefor [:_ 2
! -5
(X66) o !
[
NO |
NO

NO

16,17
Base

Naveform

§

]

]

Qi~5 a0t.2
07~13
u1.01
k1§t G151.152
. 037.154
(X75-1200)

!

P140
Pint

HWaveform

~_

=

ﬂ (X74)

(X73) ﬂ

D

U113

]

0143.444.145

aB.le Y

Voltage.
*OFF'legvel
NG

V.LOGIC

(X74)
YES

(X73)

ES

NO

G210~214
D202 (X73)
Q1,2 (X80)
Delay Line

(X80)
P42, Pint,
Y+, Y-
Waveform
~—

YES

P —

G3~11.13.15.16
D1.2

(X80) P42,Pini.3 Waveform

s0

40 4
12.8Vp-p

£

(X73)

P140.,301.Pini Waveform

-/




40

Check § POSITION, VARIABLE, VOLTS/DIV)

TROUBLESHOOTING

@r_—:><T et

N

02030 8ose 0215 217
" . :> Base >[:>
avefor naveform
ﬂ NO NO
G101~105 :;g; 220123
U$031.0401 3351.352
K$01,5101 D237.354
(X75-3200)

(x86)

NO

G et <

X74)

ﬂm

YES

NO

P301
Pini :{>

Navoform

Y
P402
Pin3.4

(X7 4)

HN

\
i

U106.107.1114
@186.187 (X74)

]

U106.408.109

voltane.
‘DFF'level

NO

/\
ES YES P301 pint . YES
:> ——
[:> Havefor
(XE6) (X74) X73)
H NO ﬂno NO
R/0 us13 8343,344,345
X74) (x73)
adz.33 . YES \V4
Base
avefor A
NO

V.LOGIC I

V.LOGIC

CHOP

1

V.LOGIC

I@O

Jd

1

®

Qib Base:CH1
0ib Base:CH2 Waveform

Input aignelisine weve
6div p-p,
on the CAT ov

X73)
a2
tav)
15
10
5
ov
-5

®

(16,17 Base:CH1

4216.217 Base:CH2 Waveform

"I 1somvp-p

k4

O

(X73)

<
N

022.23 Base Waveform

- ow s aaN

(X73)

P140,301.Pin1 Waveform

</




TROUBLESHOOTING

P N
@23 Base_ YES @24 Base YES WES P43 YES
voltase S>> 8 Co> < pinta >C>
H.AMP [:><x Signa]>{ > gitage. > ase pan END
waveform 0.5V Waveform aveform
(X80) (X80) . (Xx80) \/@ 80) ~_— @
ﬂ NO NO HNO
0322 @143~148 @23~32 @33~40, 50
Base |:> va02 D5,6.13~20
wgveform (X74) (X7 4) (X80) D7.8 (X80)
x73)
V.,AMP % Condition
Apply a sine wave signal to X input for 6 div horizontal amplitude
Into non-signal and at AUTO -
I d o~ yes
v16zpiR10 YES ey P,n“ @120 col-
SWEEP  J)T> < voltage. W:>< lector >
Wavef
4.3V av\e_/nrm /\
(X74-1550)
NO NO NO
U103
TRIG U102.103 Pinis [:> Q120.114
Naveform
NO
104
Pini3 |:> U103 >
Na

/\
U104 Pin2 :>
W

NO

Vv

veform

NO

Q142,171,472
D142,175
U141

U104

® @ ®
(X80) Q23.Base {XB0) G34,Base HWaveform (XB0) P43.Pini.3 Waveform
G217.,Base Waveform 1 100
ov oV o4  X-sxis input signelisine wave 8o
&div p-p on the CAT
- -1 60 - Savp-p
-2 -2 a0
-2.5v T p-p
-3 -3 20 4
-3.5v 1.6Vp-p
-4 -4 .‘ ov
) ® @
(X74) U103.Pin14 Waveform (X74) Q@i20.Collector Waveform (X74) U103.Pini6 Waveform
i i ] |
s T s
H H H H -— 2.8V
i i
I T A4
P _J—‘_J—L — dav | , g § E i a4 [ 43V
H i 1 |
{ ! I -— 3,3V H H H i - 3,3V
[ T B i | | i
H H H H H H i H
A VA R
I A e
ov H i i H ov H H H i ov

@

(X74)

U104.Pin2 Waveform

-— 4,3V

X74)

U104.Pin13

Waveform

5V

ov

(X74) U102,Pin3 Waveform

‘ _l——]—_l——*—o—.— -
3av




42

YES
[

TROUBLESHOOTING

NO

Collector [

Wavefora

X7 4) =~ @

NO

Y
- €s
> <cornector —>
/\ Waveform
S~
x74) @
ﬂno
0401~408 02.04~9 0104.102
79 — wra Ui12 (X749 0104.102
VAN U105 (X74)

>
ﬂw

€S

=>

<>
ﬂw

&>
ﬂw

@401~408
X73)

Q403.407
xX73)

Q404,408
Q420~422
D424 (X73)

]>

‘ V.LOGIC

V.LOGIC i

]>

ﬂm

Ui12 (x74)

D2~6 (X74)

{X74)

@

Gi.Collector Waveform s_()(74)

-0.5

-1.0

~1.54

VARV

@8.Collector

U112.,Pini3 Waveform
-4.3v
-a,av |37V

uis2
13Pin

\ as.Collector




DSO MODE

TROUBLESHOOTING

ANALOS

PLOT OUT

CAT £ ves
START :>x ~ >

(X78~1080) QNO

QUTPUT of TEST Wevefora ! > >{(asp vLosIC
1) POWER® OFF*

2) AUTO SET key® ON"

3) POWER goes ° ON®

YES

QNO (X74-1550)
YES
$ —> uze C‘J. ]
(X73-1930) Qnu
YES YES
> u77.ue0 [ @ :> u7s
N

G
YES A\V4
=

Qno

YES

@ U7

<:>NO

DISP LOGI R/0 UNIT

(X77-1720) v

H

p— ChecK § Pasition < Position PR— ChecK § Position, @> Position

ONO Onu

a3 Earretror

/\‘)

A/D LOGIC’

vsij>

YES
as uso
Voltsge > ™>
neck.— Collecto /\ v e VIN
Qe e e
01-8 @10~12 a13~17 B a22~-24
08.9 [ — a804.602 azo.21 — a701.702
04-8 A Dis 018.19.24 A D30
@s.7 a18.19.22
( | —
07.6,11,42,31.32 | 023.26,27.81,82 A
NORM® L ONO NORMs ‘L’ ONO
EQUI'H* ™, A
— |

‘Q YES saueH Y uvieb Yes
uie
@ Pins :> vie

Ono (}NO

( sTR cpu ) STR CPU

{X77-3730) {X77-1730)
NOAMI*L* NORM120M CLOCK NORM1 ' H*
p— €At H
~ Eau:'H* EQusTH® EQUISP CLOCK READ:

s

( > \p::n/ gb{gﬁ}&‘)m "9 ‘é‘é i/ e

Ouo

=> >
i o
Ono

veez uvie [

STR CPU STR CPU ’ GTR CPU> vaz.23

{X77-1730) (X77-4730) X77-1730) 1 r ONO

STR CPU

(X77-1730)

u23.48

U24~26

43



TROUBLESHOOTING

)VES

Memory Contro

Intensity

e~ YES
255 U4 ™~ YES
DISP LOGIQ [:>(2;:’> Pini4 > uss > race Length
P3.pin4e LOCK Pins 120487

Yodulatiop

S
Qno O NO ONO Q o
ves €s
e
usgpinto useb

(X77-1730) Quo ‘ONO

ues5.81

r:> [ ™> 0]
Us6~59 Pin5~12
&
Ono Vm: OND

US4.76 ueBb

DISPM~RD
U56~59 Pinii.4
w o

STR CcPU U52.68.76 I

—=)f

u62.63 U23,52,67.69

ussd

[&i:m
@<

::>ﬂ:>v

L

0

Us1 s
>| us2,53.64.76 C:> U60,614
Pin2

ONO ONO

R/0 UNIT us1

(X77-1720)

YES
L

s o/: C-"ATA ‘:1J>
ONO

Qno

ONO

U66.68b L




TROUBLESHOOTING

20MHz U3134Pin5
40MHz U131Pin9
4MH2 U130PiNS

CPU
Qperatiop

ME/DIV_0.1ss

START  JC—>

x77-1730)
YeES YES a
[ ™> —>
Usi Pin36
LJSitamnz ONO QNO vno O NO
vES Usg, Ug0, U9S U106, U107 U84, U108, U109
‘:D U105 u1s3 U113, U114 U131, U130
Q44, D10
(X77-1720) VA
~ U111, U137, U154
UBLa’gngEIS [ U455
Ul41~U143

TRIG
Qperation

YES
— —
EQU Key °* ON" A
TIME/DIV:ISs8/div to 204s/div {}Nn
U139~143
U13s
YES YES YES
—> D> [ > —_>

VNO

NO O NO
Yes
I:> u1so ui29, D130 FTYPATTE-P A |

ONO

H UNIT U148, U148

{X74-1550) (X74~1550)

YES

Ouo QNO Qno

U428, U138, U140

U132~U134
U137, U13s Uiss

U113

D=<E o j@

U121, ui1s2

U123 Pini4
YES DAt YES YES ‘ UBE~Uas
A Bre s> DIP SW > N
uso, Usi Ui1g, Usi4
RO RD uis2

C : RD
v ( G o o oo G o
< ) U114, U120 U1 us1s
Q120. 013 Ut23, U
B oUNIT 123 uta4 D11, D12 U153, U157 U153, U157

(X74-1550)




46

=

R/70 INTEN ON

POWER ON

YES

TROUBLESHOOTING

ommunicatio

<} NO

<:>NO

YES

m WREG. HD
l:> W

dress

<:> NO

<;> NO

YES
—>
<:y NO
Operation

w‘j>

D/A
CONVERTER

R/0-X
Signal

SWEEP UNIT

{(X74-1550)

u4800~7
(Pin5~12)

<;>ND

33CA0~5
(PinS1, 52
54-57)

<:> NO

u42

<:> NO

u42P4ins5

Signal
e

U40Pini2
Signal

NO

u4s

u33

u3g —J
AN
N
A
uag | —
N

<:& NO

u42

u40

u41

u33

ROQ

<;> NO

STR CPU :
uz24 u3o uz2s U1, 2, 3 u2s, 27~31
C:> Commu, UNIT
(77-4730)

POWER |r
(X68-1480)

YES P3 (Pin YES YES

U33 (PinB9)

DISTAT

u33




TROUBLESHOOTI

NG

YES

16, :>

Ratmord—yas
>WI:>
CLOOK YES e Contrsl YES INTERRUPT || YES
Oisplay~t A‘ o> uis Pinaz —=> LATCH C—>| 1nPOAT
A A
ves YES ROTARY
X2 U23Ping
(STD.,P) imi C ENCORDER DECORDER Q2, D6
ﬁ e 180 i > INPORT
A \VA % \%
u23 Pin2 YES
(©Sa) imi INTERRUPT PANEL SW
| ——— B1 xz S inin uas —> LATCH UNIT
O NO Q (X66-1200)
INPORT [C> DECORDER INPORT |||
Uas. 03, 4 | INTERRUPT |
T LATCH
Cursor and control
YES YES
1t
O=<gimp> < 20
HPSEDL
NO  MURFODL NO
Q AEREDL, 4EOL O
U3e, 38 U37, 51 vES vES us7 5aVb-7._vES Gas pani~_"%2 Gaa pind~_"52
Pin3 PinG, 9~11 C:> QW@ 1POSI (:> 2pP0ST :>
A A A I A j A A
PANEL VR TEE U3s, 38 u33 lj D/A CON- U37, 51 uas Uas
UNIT VERTER
{(X66-1120)
YES
Serial YES
( I Tr 1t (
@ > > <granens
n::. ngg Q NO
YES YES YES YES YES YES /\
V44 Pin? Uad Pind 44 Pin7 U3 Pin7 u3g, 40 U12Pinia~
@L:‘ >‘[: > 2VAR H.POST ‘:> REF POSI4 :: > poSIZ Ping, 10 C > u3s, 40 > DECORDER ||I > S'B';’caal
ONO ONO ONO ONO ONO ONO ONO ONU
u43 ua4 uaa Uas us2 rj us3 u33 [ u12
STOR MODE /




48

ROTARY
ENCORD-

ER INPUT

DECORDER

INPORT

TROUBLESHOOTING

1ENC+, -
U20Pin3, 6
Qutput

<;y NO

<:> NO

Panel VR UNIT (X66-1120)

<:> NO

YES

o~
SENC+, -

U24iPini1
u22Pin3
output
PP

<;> NO

YES

uz20

uza2

uai

=

uz21., 22

=l

uza

I

u4
Pini2~18

Signal C : :
A A
U1 u4 ue us
o~
U14Pin YES YES YES
o <A 8 B b s s Bdpina a3, T U 00T S 0
ss.\:{y Signal signal
A A A } e
YES
TERRUPT
N DECORDER u14 > < Uepint. 19 us —>
LATCH Signal
NO
U14 Pini17: CH4 Rotary Encorder <:>
Pin2 : CH2 Rotary Encorder
Pinii: SWEEP Rotary Encorder
PinG : 10ms Interrupt PANEL VR DECORDER ||
®in413: Clock Interrupt (STD.P) US Pini7: CHi Probe (1/40°'L") UNIT
pind”: sW Interrupt Pini5: CH2 Probe (1/10°C")
n Pinia: (X66-1120)

Pin15: 'H' (always)

P

C Signal

Pin4 1 SWEEP CAL ("L’
Pin2 :Batt check (BATT DOWN'H")
Pin6 :HDC-B R/0 to STOR

SWINT U13 YES YES 11Pina: YES YES
SWDO~D7 Pini, 19 4. 6.8, 11, 13
:> Signal :> 17, signal :> (::‘J>
NO N NO \/NO
% \a %
Panel SW ROTARY
DECORDER Ui13 ENCORDER DECORDER
UNIT INPORT
(X66-1200)
U18 Pini7: SWDO Ui1 Pini7: CHI1 ENC+ (1ENCH
Pin2 : SWD1 Pin2 : CH! ENC- (ENC-)
Pinid: SWD2 Pinii: CH2 ENC+ (ENCH)
PinG : SWD3 ENC- (ENC-)

Pini13: SWD4
Pin4 : SWDS
Pin8 : SWDE
Pini5: SWD7

Pin6 @ CH2

Pinis5:

SWEEP ENC+ (SENC+)
SWEEP ENC- (SENC-)

ENDLESS DR MOVE CHECK
Ready LED ON/OFF CHECK (SGA)

END

uUs po~7
Signal

<:> NO

YES




TROUBLESHOOTING

D/A convertor

U3 inil 19 YES

>

QUTPUT

Signal

ONO

YeS
o<
U34 YES
(Pmu)
UEK] ‘ﬂ 0A0-3 (Ping |:>
LEUX

u34

ONO

uss3 [
Interrupt
YES 10meec Yes
[ > Time InT_>L
e
YES YES YES

UiB Pin2
Q 'L’

U18 (Pini3)

{f

j

Voltage
-i2v

QNO

YES

+5VREG
UNIT

END

U18 (Pin6)

U18 (Pin10)
ouTPC

Ui (Pin2)
e

]

YES

U146 (Pin13)
OUTPD

NO NO NO NO NO NO
% % % % % v
Uis DECORDER uig DECORDER u3s uis DECORDER uie DECORDER
PANEL SW UNIT xe6-1200
Rotary Encorder Rotary Encorder
YES ~ YES
> L > C END

u22P1n10 U16 (P1n6) U16 (Pin10} |:> u22Pinty
Signal !:> T L [:> ouTtPs Signal :>
A Al ’ A A
ROTARY ROTARY
ENCORDER (VEY-1 DECORDER ENCORDER u1e DECORDER
INPORT INPORT

uazpPing
Signal

U17 (Pin13)

A A Y
ROTARY
ENCORDER ui7 DECORDER
INPORT

49



PARTS LIST

i REF.NO PARTS NO NAME & DESCRIPTION
DCS-8200 UNIT 57 J42-0533-04 BUSHING (FREE)
Y70-1720-00 58 J59-0403-05 NYLON RIVET (ILLUNI)
59 J61-0516-05 SUPPORT
60 K01-0545-05 HANDLE
REF.NO PARTS NO NAME & DESCRIPTION 61 K21-0919-04 KNOB
B30-0952-05 LAKP (T4.2 8V 0.15A) 62 K21-0920-04 KNOB
B41-0710-04 CAUTION LABEL:;THIGH VOLTAGE) 63 K21-0921-04 KNOB
B42-3818-05 SERIAL NO,PLATE . 64 K23-0814-04 KNOB
B63-0058-10 INSTRUCTION KANUAL;JAPANESE 65 K27-0538-04 BUTTON; POWER SWITCH
B63-0059-10 INSTRUCTION KANUAL;ENGLISH 66 K27-0543-04 BUTTON (39 USED)
E30-1644-15 BS POWER GORD 67 L01-9968-25 POWER TRANSFORNER
E30-1818-05 J1S POWER GORD SET 68 L39-0531-05 ROTATION GOIL
E30-1818-15 1EC POWER CORD SET 69 L76-0120-05 DELAY LINE
E30-1820-05 UL/CSA POWER CORD SET 70 T40-0417-15 FAN
E30-1821-05 SAA . POWER CORD SET 71 W01-0503-04 REAR RUBBER FOOT/CORD WRAP
E31-0564-15 WIRE ASS’ Y;PROTECTIVE EARTH 72 X66-1120-00 PANEL VR UNIT
E38-0331-05 WIRE ASS'Y;EXT. TRIG TO P401 73 X66-1200-00 PANEL SW UNIT
E38-0335-05 WIRE ASS’Y;P202 TO P201 74 X68-1480-01 POWER SUPPLY UNIT
E38-0336-05 WIRE ASS'Y;P140 TO P2 75 X69-1220-00 GONNECTION UNIT
E38-0337-05 WIRE ASS'Y;P301 TO PI 76 ¥73-1930-00 PREAKP UNIT
E38-0344-15 WIRE ASS'Y;PEN OUT TO P6 77 X74-1550-00 HORIZONTAL UNIT
E38-0346-05 WIRE ASS'Y;P403 TO P402 78 X75-1200-00 ATT URIT
E38-0347-05 WIRE ASS'Y;P604 TO P202 79 X77-1720-00 READOUT UNIT
E38-0348-05 WIRE ASS'Y;P611 TO P2 80 X77-1730-00 STORAGE UNIT
E38-0361-15 WIRE ASS'Y;P82 TO TRANS, 81 X78-1080-00 A/D CONVERTER UNIT
E38-0363-05 WIRE ASS'Y:P402 TO P6 82 X80-1090-02 FINAL UNIT
E38-0364-05 WIRE ASS'Y;P401 TO P7 83 X80-1230-00 AC FILTER UNIT
E38-0488-05 WIRE ASS'Y;P246 TO P101 84 150VTH31 CRT
E38-0563-05 WIRE ASS'Y;P501/502/603 TO
F05-1023-05 FUSE(6.4X32) 1A/250V
F06-1022-05 FUSE(5.2X20) T14/250V
F51-0012-05 FUSE(6.4%30) 1.6A/250V
110-2828-22 FOAMNED STYRENE PAD (FRONT)
110-2829-12 FOAMED STYRENE PAD (REAR)
H20-1727-04 VINYL COVER
1153-0042-04 CARTON BOX
H03-2307-05 R/0 PROBE (PC-33)
1 A01-1246-02 CASE,TOP
2 A01-1247-12 CASE,BOTTON
3 AL1-0505-12 CHASSIS,FOR UNIT
4 A11-0504-12 CHASSIS,FOR UNIT
5 A13-0814-02 FRANE,LEFT
6 A13-0864-02 FRANE,CENTER
7 A13-0865-02 FRAME,TOP
8 A13-0866-02 FRAME,BOTTOM MODEL PC-31 (LOW CAPACITY PROBE)
9 A13-0867-02 FRANE,FRONT & TOP
10 A13-0968-02 FRAME,FRONT & BOTTON
11 AZ1-1181-12 DECORATIVE PAREL
12 463-0035-33 PANEL ASS'Y
13 A83-0024-02 REAR PANEL
14 BI1-0518-04 FILTER ® =_»
15 B30-0897-05 LANP ASS'Y;SCALE ILLUNINATION GND
16 B38-0407-04 SPACER -
17 B73-0004-13 NANE PLATE:HODEL MO, '—"ﬂ %
18 D21-0915-04 EXTENSION SHAFT
19 D22-060.1-04 JOINT & COUPLING Probe Compensation
20 E04-0259-05 BNC RECEPTACLE ® Adistrem
21 E18-0365-05 AC SELECTOR WITH 6X30MM FUSE
22 E18-0366-15 AC SELECTOR WITH 5X20KN FUSE @%59
23 E21-0660-04 TERMINAL,CAL
24 E21-0667-05 HETAL TERNINAL
25 E23-0513-06 EARTH LUG,BNC ITEM DESCRIPTION PARTS NO.
26 E23-0562-04 EARTH TERNINAL :
27 E38-0349-05 WIRE ASS'Y;RS-232C TO P602 O] Ground Wire Assembly E30-1883-08
Zg ggg-gg?g-;i :;ngéSS‘ YiGP-1B TO P2 @ Retractable Hook Tip E29-0540-08
30 F10-1643-13 SHIELD PLATE ® Marker (Orange) B42-1950-08
31 F10-1644-04 SHIELD PLATE
32 F10-1647-03 SHIELD PLATE;FOR PRE ANP UNIT
33 F10-1648-03 SHIELD PLATE;FOR ATT UNIT
34 F11-1206-13 SHIELD CASE,CRT
35 F15-0733-04 FELT (CRT SHIELD)
36 F20-0639-04 INSULATOR
37 F20-0695-04 INSULATED SHEET
38 F29-0519-03 INSULATED SHEET
38 F31-0607-04 BRACKET,FOR HANDLE
40 J02-0088-05 RUBBER FOOT
11 J02-0512-05 FOOT(SNALL)
42 J02-0515-04 TILT STAND
43 J11-0046-05 CABLE CLANP
14 J18-1651-14 BRACKET
45 J18-1652-04 BRACKET FOR P.C.B,
46 J19-1653-23 HOLDER FOR CRT
47 J21-2573-04 HOLDER FOR LEG
48 J21-4584-33 BRACKET,FOR CRT
49 J21-4753-04 BRACKET
50 J21-4754-04 BRACKET
51 J21-4756-04 BRACKET
52 J21-4757-04 BRACKET
53 J21-4762-14 BRACKET
54 J30-0623-04 SPACER
55 J31-0604-04 SPACER
56 J39-0536-05 SPACER
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Parts No.

Parts Name

N08-0611-04

N0S-0623-04

N0S-0654-05

N08-0739-05

N09-0748-04

N0S-0757-05

N09-0799-05

N09-0800-05

N10-2030-41

N16-0030-41

N17-1030-41

N18-0191-05

N30-3006-41

N30-3010-41

N32-3006-41

N32-4006-41

N88-3008-41

N89-3006-41

SCREW (For CORD WRAP)

SCREW, SEMS PAN HD (M3x8)
SCREW, SEMS PAN HD (M4 x8)
SCREW, SEMS BINDING TAPTITE (3x 8)
SCREW, SEMS PAN HD (M4x12)
SCREW, SEMS BINDING TAPTITE (3x6)

SCREW, SEMS BINDING TAPTITE (3x12)

SCREW, SEMS PAN HD (M3x 14)
NUT, HEX (M3}
SPRING WASHER (¢3)
TOOTHED LOCK WASHER (¢3)

WASHER, NONMETAL

SCREW, PAN HD (M3 X 6)
SCREW, PAN HD (M3x10)
SCREW, FLAT HD . (M3x6)
SCREW, FLAT HD (M4 % 6)
SCREW, FLAT HD TAPTITE (3x8)
SCREW, BINDING TAPTITE (3x6)

AN

YD

NI

7T TT 700 c0500F07% 0




DISASSEMBLY

DCS-8200

51



52

PANEL VR UNIT

PARTS LIST

PANEL SW UNIT

REF.NO

Ci
c2
Cc3
o}
Cc5
C6
c7
c8
[oF:]
CLo
Cl1
ciz2
C13

C3i
G32
¢33

G101
c1o2
c103
G104
G105
G108
C1o7
c108
C108
Clrto
ClLil
G112

D32
JL901
JuW1

Rt
R2
3

Rt
Ri2
R13
k14
R15
R16

k34
R35
R36
R37
R38
R38

R80
R81
R82
R83
R84
R85
R86
R87
R88

RA2

St
S2
S3

uie
ur7

uz0
U21
u22

vios
vio08

VR1
VR2
VR3
VR4
VRS
VRE

PARTS NO
J73-0114-12
CKA5FB1N102K
CK45FB1H102K
CK45FB1H102K
CKA5FBINHLO02K
CK45FB1H102K
CK4SFBLIIO2K
CK45FB1H102K
CK45FBIH102K
CKA45FBIH102K
CKA45FBIH102K
CK45FB1H102K
CKASFBIN102K
CKA4SFBIH102K

C91-1315-05
C9i-1315-05
€C81-1315-05

CKASFFIN103Z
CKASFFIH1037
CKASFFIRIO3Z
CKASFF1H103Z
CK45FF1H1032
CKASFFIN103Z
CK45FF1INL103Z
CKASFF1H103Z
NO USE

CEO4EWIC470H
CEOAEWIC470H
CEO4EWICA70H

188132
£38-0446-05
E38-0357-05

RN14BK2C1002F
RNt4BK2C2701F
RDiI4ABB2C220J

RD14BB2C513J
RD14BB2C513J
RD14BB2C513J
RDIABB2C513J
RDI4BB2C513J
RDI4BB2C513J

RD14BB2C10O1J
RD14BB2C102)J
RD14BB2C105)J
RDI4BB2C102J
RDI4BB2C103J
RD14BB2C103J

RD14BB2C152J
RDI4ABB2C152J
RD14BB2C152)
RD14BB2C104J
RD14BB2C104J
RD14BB2C104J
RD14BB2C104J
RD14BB2C104J
RD14BB2C104J

R80-0652-05

W02-0498-05
W02-0498-05
W02-0498-05

HD74LS10T7AFP
HHD74LS107AFP

HD74HCOBFP
HD74HCOBFP
HD74HC7266FP

NJH4558H
NJH4558H

R10-3504-15
R10-3504-15
R10-3504-15
R10-3504-15
R10-3504-15

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

1000P
1000P
1000P
1000P
1000P
1000P
1000P
1000P
iooop
1000P
1000P
1000P
1000P

0.1

50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
50V

80/-10% 50V

0.1 80/-~10% 50V

0.1

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

47 20%
a7 20%
47 20%
10K 1%
2.7k 1%
22 5%
51K 5%
51K 5%
51K 5%
51K 5%
51K 5%
51K 5%
100 5%
1K 5%
1M 5%
1K 5%
10K 5%
10K 5%
1.5k 5%
1.5k 5%
1.5 5%
100K 5%
100K 5%
100K 5%
100K 5%
100K 5%
100K 5%
6X10K 5%

AD JK-FF WITH CLEAR
AD JK-FF WITH CLEAR

AND GATE
AND GATE
NOR GATE

2X10K
2X10K
2X10K
2X10K
2X10K

W™ wmw w

X66-1120-00
NAME & DESCRIPTION

PCB (UNMOUNTED)
CAP. CERANIC
CAP, CERANIC
CAP, CERANIC
CAP. CERAMIC
CAP. CERANIC
CAP. CERANIC
CAP. CERANIC
CAP. CERAMIC
CAP. CERAMIC
CAP. CERAMIC
CAP. CERANIC
CAP. CERANIC
CAP, CERAMIC
CAP. CERAHKIC
CAP. CERANIC
CAP, CERAKIC
CAP. CERAMIC
CAP. CERAHIC
CAP. CERANIC
CAP. CERAMIC
CAP, CERAMIC
CAP. CERANIC
CAP. CERAMIC
CAP, CERAXIC
CAP. ELECTRO
CAP. ELECTRO
CAP, ELECTRO
DIODE
WIRE ASS'Y
WIRE ASS'Y
RES. METAL FILX
RES. METAL FILH
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. NETWORK
ENCORDER SWITCH
ENCORDER SWITCH
ENCORDER SWITCH
1C,QU
1c,Qu
1C,QUAD 2-INPUT
1C,QUAD 2-INPUT
IC,QUAD 2-INPUT
1C,DUAL OP-ANP
1C,DUAL OP-ANP
ENDLESS VOLUKE
ENDLESS VOLUME
ENDLESS VOLUME
ENDLESS VOLUME
ENDLESS VOLUNE
VOLUKE

R05-3514-05

20K B

80/~-10% 50V

50V
50V
50V
50V
50V
50V
50V
50V

16V
16V
16V

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

1/6W
1/6W
1/6W
1/64
1/64%
1/6U

1/6W
1/64
1/6W
1/6W
1/6W
1/6W

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

X66-1200-00

REF.NO

C103
Ci04
C105
C106
c1o7
ci1o8
cio8
cito
Cill

Dt
D2
D3
D4
D5
D6

D11
D12
D13
D14
D1i5
D16
D17
D18
D19
D20
D21
D22
D23

Jw1

R1
R2
R3
R4
RS
R6
R7
R8
R9

S1
S2
$3
S4
S5

S9

S10
Sit
Si2
S13
Si4a

s17
s18
S19
520
s21
s22
s23
s24
s25
526
527
s28
529
$30
531
s32
$33
$34
535
536
537
538
$39
$40
sd1
542
543
544
545
546
547

PARTS NO
J73-0113-12
CK45FF111032
CKASFF1H1032Z
CK45FF1H103Z
CKAS5FF1H1032
CKA5FF1H1032Z

NO USE
CK45FF1H1032
CK45FF1H1032
CEO4EWICIOLH

188132
185132
188132
185132
1585132
155132

B30-0964-05
B30-0864-05
B30-0964-05
B30-0964-05
B30-0964-05
B30-0864-05
B30-0964-05
B30-0964-05
B30-0964-05
B30-0864-05
B30-0864-05
B30-0964-05
B30-0964-05

E38-0356-05

R90-0653-05
NO USE

R80-0614-05
R90-0614-05
R90-0639-05
R80-0638-05
R90-0614-05
R90-0614-05
R80-0614-05

$40-2525-05
$40-2525-05
$40-2525-05
$40-2525-05
S40-2525-05

$40-2525-05
NO USE

$40-2525-05
$40-2525-05
§40-2525-05
$40-2525-05

$40-2525-05
§40-2525-05
S$40-2525-05
§40-2525-05
§40-2525-05
$40-2525-05
§40-2525-05
NO USE
§40-2525-05
5$40-2525-05
§40-2525-05
§40-2525-05
$40-2525-05
$40-2525-05
$40-2525-05
§40-2525-05
§40-2525-05
S40-2525-05
§40-2525-05
$40-2525-05
$40-2525-05
§40-2525-05
NO USE
S40-2525-05
$40-2525-05
$40-2525-05
§40-2525-05
$40-2525-05
NO USE
$40-2525-05
§40-2525-05

NAME & DESCRIPTION

PCB

CAP.
CAP,
CAP,
CAP.
CAP.

CAP,
CAP,
CAP,

(UNMOUNTED)
CERANIC
CERAKIC
CERANIC
CERANIC
CERANIC

CERANIC
CERANIC
ELECTRO

DIODE
DIODE
DIODE
DIODE

DIODE
DIODE

LED
LED

LED
LED
LED
LED
LED
LED
LED
LED
LED
LED
LED

WIRE
RES.

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

ASS' Y
NETWORK

NETWORK
NETWORK
NETWORK
NETWORK
NETWORK
NETWORK
NETWORK

SWITCH
SWITCH
SWITCH
SWITCH
SWITCH

SWITCH

SWITCH
SWITCH
SWITCH
switci

SWITCH
SWITCH
SWITCH
SWITCH
SWITCH
SWITCH
SWITCH

SWITCH
SWITCH
SWITCH
SWITCH
SWITCH
SWITCH
SWITCH
SWITCH
SWITCH
SWITCH
SWITCH
SWITCH
SWITCH
SWITCH

SWITCH
SWITCH
SWITCH
SWITCH
SWITCH

SWITCH
SWITCH

0.01
0.01
0.01
0.01
0.01

0.01
0.01
100

8X10K

8X380
8X390
6X390
6X390
8X390
8X390
8X390

20%

50V
50V
50V
50V
50V

50V
50V

16V

REF.NO
548

U101l
4102
U103
U104
U105
U106
U107
U108

PARTS NO
S40-2525-05

HD74HC595FP
HD74HC595FP
HD74HC585FP
HD74HC595FP
HD74HC595FP
ID74HCS585FP
D74HC595FP
HD74HCS595FP

NAKE & DESCRIPTION
SWITCH

IC,8-
IC,8-
IC,8-
1C,8~
ic,8-
IC,8-
ic,8-
1C,8-

POWER SUPPLY UNIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

SHIFT
SHIFT
SHIFT
SKIFT
SHIFT
SHIFT
SHIFT
SHIFT

PARTS LIST

REGISTER/LATCH
REGISTER/LATCH
REGISTER/LATCH
REGISTER/LATCH
REGISTER/LATCH
REGISTER/LATCH
REGISTER/LATCH
REGISTER/LATCH

X68-1480-01

REF.NO

Ct

c2

c3

C4

C5

Ccé

c7

c8

[o3:]

C10
Cl1
c12
C13
C14
Ci5
Ci6
c17
Ci8
cig
c20
c21
c22
c23
C24
c25
c26
c27
¢28
cz2s
€30
Cc31
c32
€33
€34
C35
C36
Cc37
C38

Cc41
c42
€43
C44
C45
c4s
ca7
c48

C51
c52
€53
C54

c57
€937
D1

D2
D3

PARTS NO
E23-0557-14
F01-0813-05
F01-0858-03
F10-1601-04
F156-0727-04
F28-0521-04
J25-5182-32
N08-0623-04
N08-0731-05
N14-0626~04
R82-0150-05
R92-1061-05
W02-0431-05
C90-0870-05
€C90-0870-05

NO USE
CE04W2E470H
C80-0969-05
CEO4EWIEIO01H
CEO4EWIEIO01K
CEO4EWIEIO1H
CEO4EW1A221H
CE04W2C010H
CEO4EW2A100H
CEO4EWIV221H
CQ82FH1IHI04K
CK45FB21472K
CC45FCH2HO010C
CC45FCH2H020C
CEQAW2C2R2H
CQO2FM1IH104K
CK45FB211472K
CC45FCH2HO010C
CC45FCH2H010C
C91-0571-05
C91-0571-05
CK45FB2H102K
C91-0571-05
CK45FB2H102K
€C81-0571-05
C91-0571-05
C91-0571-05
C91-0571-05
CK45E3D1O2P
CQ92FH1IHIS4K
CQ82FHIH154K
CK45FB1H222K
CK45FB1H472K
CEO4EWIEIO02M
CE04EWIELO1H
CC45FCHIH220)]

CQ92F¥1H103J
CE04W2C2R2HK
CE04W2C2R2H
CEO4EWIELIOLH
CEO4AEWIEIOLN
CEOAEWIEIOLH
€91-0571-05
C91~-0571-05

CEO4EWIELIO2K
NO USE

CK45FB2HIO1K

CK45FB2HAT2K

CEO4HWIHO10X
CEO4EWIELO2H
S4VB4OF1

NO USE
S1VB40

NAME & DESCRIPTION

EARTH LUG
HEAT SINK
HEAT SINK
SHIELD PLATE

(CONVERTER)
(POWER TR)

HOLDER

(NEON LANP)

INSULATED SHEET

PCB

(UNKOUNTED)

SCREW,SEKS PAN HD K3X8
SCREW,SEHS PAN HD X3X1i2

NUT

JUKPING RES.
JUNPING RES.
VOLTAGE BLOCK

HIGH
CAP.
CAP.

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

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

CAP.

CAP.
CAP.

CAP,

CAP.

DIODE,

DIODE,

ELECTRO
ELECTRO

ELECTRO
ELECTRO
ELECTRO
ELECTRO
ELECTRO
ELECTRO
ELECTRO
ELECTRO
ELECTRO
MYLAR

CERAMIC
CERAKIC
CERAKIC
ELECTRO
KYLAR

CERANIC
CERAHIC
CERANIC
CERANIC
CERANIC
CERANIC
CERANIC
CERANIC
CERAMIC
CERANIC
CERAMIC
CERAKIC
CERANIC
HYLAR

HYLAR

CERANIC
CERANIC
ELECTRO
ELECTRO
CERAHIC

HYLAR

ELECTRO
ELECTRO
ELECTRO
ELECTRO
ELECTRO
CERAHIC
CERAMIC

ELECTRO

CERAMIC
CERANIC

ELECTRO
ELECTRO
BRIDGE

BRIDGE

ZERO
ZERO

3900
3900

47
560
100
100
100
220
1
10
220
0.1
4700P

1P 0.
2P 0.

2.2
0.1
4700P

1P 0.
1P 0.

6.01
0.01
1000P
0.01
1000P
0.01
0.01
0.01
0.01
1000P
0.15
0.15
2200P
4700P
1000
100
22P

0.01
2.2
2.2
100
100
100
0.01
0.01

1000

100P
4700P

1000

OHM (1OMN)
OHY (54M)
20% 25V
20% 25V
20% 250V
20% 100V
20% 25V
20% 25V
20% 25V
20% 10V
20% 160V
20% 100V
20% 35V
10% 50V
10% 500V
25P 500V
25P 500V
20% 160V
10§ 50V
10% 500V
25P 500V
25P 500V
2KV

2KV

10% 500V
2KV

10% 500V
2KV

2KV

2KV

2KV

2KV

10% 50V
10% 50V
10% 50V
10% 50V
20% 25V
20% 25V
5% 50V
5% 50V
20% 160V
20% 160V
20% 25V
20% 25V
20% 25V
2KV

2KV

20% 25V
10% 500V
10% 500V
20% 50V
20% 25V

REF.NO

D6

D7

D8

D9

D10
D11
D12
D13
b4
Di5
D16
D17
D18
D18
D20
D21
D22
D23

D26
b27
D28
D29

D901

L1
L2
L3

Lsol1

NL1
NL2
NL3
NL4

Pg

P26
P27

P4l

P44
P45
P46
P47
Pag
P4g
P50
P51
P52

P55

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8
Qs
Q10
Qi1
Q12
Qi3
Q14
Q15
Q16
Q17
Q18

R1
R2
R3
R4
R5
R6
R7
R8
RS
R10
R1I
R12
R13
R14
R15
R16
R17

PARTS NO

HTZ24JC
KTZ10JC
MTZ5.1JB
MTZ10JC
KTZ5.1J8B
155132
1SSs132
15583
15583
1SR35-2004
1SR35-2004
15583
15583
1SR35-2004
1SR35-2004
158132
185132
155132

158132
155132
Wo6C
Wo6C

155132

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

L40-1545-06

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

E40-3241-05

E40-3237-05
E40-3238-05

E40-3241-05

E40-0503-05
NO USE
E40-3237-05
E40-3237-05
E40-3237-05
E40-3237-05
E40~-3238-05
NO USE
E40-3239-05

E40-5068-05

2SB1133(S)
2SD1666(S)
2SB1133(S)
25C3749(N)
25C2271(D)
2SC3749(N)
28C2271(D)
2SD1666(S)
25SA1208(S)
25C2810(S)
2SA1210(S)
25C2812(8)
25A1005 (K)
2SA1175(F)
28D613(E)

25C2271(D)
2SC1384(R)
254684 (R)

RD14KB3D390J
RD14BB2C221J
RD14BB2C221J
RD14KB3D380J
RD14BB2C103J
RN14BK2C2002F
RN14BK2C2002F
RD14BB2C103J
RD14BB2C102J
RD14BB2C472J
RD14BB2C472J
NO USE
RD14BB2C221J
RD14BB2C103J
RN14BK2CL1002F
RN14BK2C2002F
RD14KB3D682J

NAXE & DESCRIPTION

10%
10%
10%

5%

DIODE, ZENER 23.72V
DIODE, ZENER 9.95V
DIODE, ZENER 5.07V
DIODE, ZENER 9,96V
DIODE, ZENER 5.07V
DIODE

DIODE

DIODE

DIODE

DIODE

DIODE

DIODE

DIODE

DIODE

DIODE

DIODE

DIODE

DIODE

DIODE

DIODE

DIODE

DIODE

DIODE

FERRI INDUCTOR 100UH
FERRI INDUCTOR 100UH
FERRI INDUCTOR 1HH
FERRI INDUCTOR 150HH
NEON LAMP

NEON LAKP

NEON LAKP

NEON LANKP

PIN CONNECTOR 6P
PIN CONNECTOR 2P
PIN CONNECTOR 4P
PIN CONNECTOR 6P
PIN CONNECTOR 5P
PIN CONNECTOR 2P
PIN CONNECTOR 2P
PIN CONNECTOR 2P
PIN CONNECTOR 2P
PIN CONNECTOR 4P
PIN CONNECTOR 4P
PIN CONNECTOR 11P
TR. SI, PNP

TR. SI, NPN

TR. SI, PNP

TR. SI, NPN

TR. S1, NPN

TR. SI, NPN

TR. SI, NPN

TR. SI, NPN

TR. SI, PNP

TR, SI, NPN

TR, St, PNP

TR. SI, NPN

TR. SI, PNP

TR, SI, PNP

TR, SI, NPN

TR, SI, NPWN

TR. SI, NPN

TR. SI, PNP

RES. CARBON ALLOY 38
RES. CARBON 220
RES. CARBON 220
RES. CARBON ALLOY 39
RES. CARBON 10K
RES. METAL FILN 20K
RES. METAL FILX 20K
RES. CARBON 10K
RES. CARBON 1K
RES. CARBON 4. 7K
RES. CARBON 4. 7K
RES. CARBON 220
RES. CARBON 10K
RES. HMETAL FIL¥ 10K
RES. HKETAL FILX 20K
RES. CARBON ALLOY 6.8K 5%

2w
1/6W
1/6W

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

1/6W
1/6W
1/6W
1/64
24



REF.NO
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30

R33
R34
R35
R36
R37
R38
R38
R40
R41
R42
R43
R44
R45
R46
R47
R48
R49
R50
RS 1
R562
R53
R54
R65
R56
R67
R58
R59
R60
R61
RE62
R63
R64
R65
R66
R67
R68
R69
R70
R71
R72
R73
R74
R75
R78
R77

R80
R81
R82
R83
R84
R85
R86
R87

R801

Ut
u2
U3
ua

VR1
VR2
YR3
VR4
VRS
VR6

PARTS NO
R92-1405-05
RD14BB2C102J
RD14BB2C102J
RN14BK2C2403F
RN14BK2C2002F
RD14BB2C103J
RD14KB3D182J
R92-1406-05
RD14BB2C10O2J
RD14BB2C102J
RN14BK2C1303F
RN14BK2C2002F
RD14BB2C103J

RD14BB2C471J
RD14BB2C220J
RDI4BB2C332J
RD14BB2C124J
RD14BB2C102J
RD14BB2C683J
RD14BB2C114J
RD14BB2C912J
RD14BB2E470J
RD14BB2C334J
RD14BB2C823J
RD14BB2C332J
RD14BB2C124)]
RD14BB2C751J
RD14BB2C334J
RD14BB2C683J
RD14BB2C152J
RD14BB2C113J
RDI4BB2E470J
R92-1034-05
R92-1034-05
R92-1125-05
R92-1125-05
RN14BK2C1003F
RD14BB2C104J
RD14BB2C102J
RD14BB2C562J
RD14BB2C821J
NO USE
R92-1153-05
R92-1193-05
RD14BB2C753J
RD14BB2C473J
RD14BB2C153J
RD14BB2C393J
RD14BB2C513J
RDI4BB2C433J
RD14BB2C132J
RD14BB2C182J
RD14BB2C271J
RD14BB2C10O2J
NO USE
RD14BB2C471J
RD14BB2C301J
RD14BB2C362J

RD14BB2C100J
RD14BB2C103J
RD14BB2C222J
RD14BB2C473)
RD14BB2C102J
RD14BB2C102J
RD14BB2C104J
RD14BB2C272J

RD14BB2C223J

NJH4558D
NJH4558D
NJM4558D
NJH4558D

R12-1538-05
R12-5526-05
NO USE

R12-8001-05
R12-4416-05
R12-1538-06

PARTS LIST

NAME & DESCRIPTION

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

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

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

RES,
RES,
RES,

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

RES,

CARBON ALLOY 18K 5%

CARBON 1K 5%
CARBON 1K 5%
HETAL FILM 240K 1%

HETAL FILN 20K 1%
CARBON 10K 5%

CARBON ALLOY 1.8K 5%
CARBON ALLOY 13K 5%

CARBON 1K 5%
CARBON 1K 5%
HETAL FILH 130K 1%
HETAL FILM 20K 1%
CARBON 10K 5%
CARBON 470 5%
CARBON 22 5%
CARBON 3.3k 5%
CARBON 120Kk 5%
CARBON 1K 5%
CARBON 68K 5%
CARBON 110K 6%
CARBON 9.1k 5%
CARBON 47 5%
CARBON 330K 5%
CARBON 82K 5%
CARBON 3.3k 5%
CARBON 120K 5%
CARBON 750 59
CARBON 330K 6%
CARBON 68K 5%
CARBON 1.5 5%
CARBON 11K 5%
CARBON 47 5%

HETAL FILN 47H 5%
HETAL FILN 47H 5%
HETAL FILMN 7.54 1%
METAL FIL¥ 7,58 1%

METAL FILK 100K 1%
CARBON 100K 5%
CARBON 1K 5%
CARBON 5.6k 5%
CARBON 820 5%

HETAL FILM 5.1H 5%
METAL FILN 8.2H 5%

CARBON 75K 5%
CARBON 47K 5%
CARBON 15K 5%
CARBON 38K 5%
CARBON 51K 5%
CARBON 43K 5%
CARBON 1.3k 5%
CARBON 1.8 5%
CARBON 270 5%
CARBON 1K 5%
CARBON 470 5%
CARBON 300 5%
CARBON 3.6K 5%
CARBON 10 5%
CARBON 10K 5%
CARBON 2,2k 5%
CARBON 47K 5%
CARBON 1K 5%
CARBON 1K 5%
CARBON 100K 5%
CARBON 2.7k 5%
CARBON 22K 5%

IC,DUAL OP AMP
IC,DUAL OP AMP
IC,DUAL OP ANP
IC,DUAL OP AMP

RES.
RES,

RES.
RES.
RES,

SENI
SENI

FIXED 1KB
FIXED 100KB

SEHI
SENI
SENI

FIXED 2, 2KB
FIXED 50KB
FIXED 1KB

1/2W
1/6W
1/64%
1/6%
1/64
1/6W
2w
1/24
1/64
1/64
1/6W
1/6W
1/6W

1/64
1/6W
1/64
1/6W
1/6W
1/6W
1/6%
1/6%
1/4u
1/64
1/64
1/64
1/6W
1/64
1/6W
1/6W
1/6¥
1/6W
1/4u
1/2W
1/24

iy

iyl
1/6W
1/6W
1/6W
1/6%
1/6W

1W

1w
1/64
1/6W
1/6W
1/6W
1/6W
1/64
1/6W
1/6W
1/64
1/6%

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

1/6%
1/6W
1/6W
1/6W
1/64
1/6W
1/8¥%
1/6¥W

1/6W

CONNECTION UNIT

X69-1220-00

REF.NO

P601L
P602
P603
P604
P605
P606
P607
P608
P609
P610
P611
P62
P613
P614

PARTS NO
E38-0448-05
J73-0121-12
E38-0358-05
E38-0358-05
E40-3241-05
£E40-3305-05
E40-7214-05
E40-7034-05
E40-7214-05
E10-7034-05
E40-7034-05
E40-7214-05
E40-3307-05
E40-7213-05
E40-3239-05
E40-3239-05

PREAMP UNIT

NAME & DESCRIPTION

WIRE ASS'Y;P608 TO P602

PCB (UNMOUNTED)
WIRE ASS'Y 20P
WIRE ASS'Y 34P
PIN CONNECTOR 6P
PIN CONNECTOR 8P
PIN CONNECTOR 50°P
PIN CONNECTOR 40P
PIN CONNECTOR 50P
PIN CONNECTOR 40P
PIN CONNECTOR 40P
PIN CONNECTOR 50P
PIN CONNECTOR 10P
PIN CONNECTOR 26P
PIN CONNECTOR 4P
PIN CONNECTOR 4P

X73-1930-00

REF. NO
C4
C10
Ci6
C34
c42
C50

G78
c79

c108
C125
C137
Cl45
€166
C167
C168
C204
cz1o0
C216
€234
c242
c279
€283
€301
c3o08
C325
€328
€340
€345
C366
C367

€368

c372

PARTS NO
J73-0116-12
CK45FF1IN1032Z
CC45FCH1INGB80J
CC45FSL1H6B1)]
CCAS5FCHIHO70D
CC45FCHIH221)J
CC45FCHIHRO20C

CC45FSLIK331J
CC45FCH1KO70D

CCASFCIIH180J
CCA4BFCNLIHATOJ
CCa5FCHLHLI20J
CKAS5FFIN1032
CQ92FKIN104K
CQ92FH1H104K
CK45FF1N1032Z
CK45FF1H103Z
CCA5FCHINH680J
CCA5FSL1H681J
CC45FCHINO70D
CCAS5FCH1IH221J
CCA5FSLIH331J
CEO4EWIC330X
CQ92FHIN104K
CCA5FCHNLH180J
CCA5FCH1IH470)
CEO4EW1E220H
CCASFCHIN150J
CK45FF1H1032Z
CQ92FM1IH104K
CQO2FHIN104K
CK45FF1H1032

CK45FF1H1032

NAME & DESCRIPTION

PCB (UNNOUNTED)

CAP, CERANIC 0,01
CAP, CERANIC 68P
CAP. CERANIC 680P
CAP. CERANIC 7P
CAP., CERANIC 220P
CAP. CERANIC 2P
CAP, CERAHKIC 33o0p
CAP, CERANHIC 7P
CAP, CERANIC 18P
CAP, CERAHKIC a7p
CAP, CERANIC 12P
CAP, CERANIC 0.01
CAP, MYLAR 0.1
CAP, MYLAR 0.1
CAP. CERANIC 0.01
CAP, CERAMNIC 0.01

CAP. CERAMIC 68P

CAP, CERANIC 680P
CAP, CERAMIC 7P
CAP, CERANIC 220P
CAP, CERAMHIC 330P
CAP, ELECTRO 33
CAP. HYLAR 0,1
CAP, CERANIC 18P
CAP, CERANIC 47P
CAP. ELECTRO 22

CAP. CERANIC 16P

CAP. CERAMIC 0,01
CAP, HYLAR 0.1
CAP., MYLAR 0.1
CAP, CERAMIC 0.01
CAP, CERANIC 0,01

10%
5%
5%
0.5P
5%
0.25P

5%
0,5P

5%
5%
5%
10%
10%
10%
10%
10%
5%

5%

5%
5%
20%
10%
5%
5%
20%
5%
10%
10%
10%
1o%

10%

50V

50V

50V

50V

50V

50V

50V
50V

50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
16V
50V
50V
50V
25V
50V
50V
50V
50V
50V

50V

53



54

REF. NO
c377

c401
c402
c403
C404
C405
c408

Cd411

c4238
c424

c427
C430

C501
C502
C503
C504
C505
€506
C507
C508
C509
C510
C511
C512
C513
G614
€515
€516
c517
€518
G519
C520
c521
c522

C601
c602
C603
c611
c612
C613
C614
C615
C6186
C617
c623
C624
C625
C630
C650
c672

c701t
G702

c712
D80

D81

D82

D83

D102
D154
D292
D293
D294
D354
D385
D424
D801
D811l

Jwz

PARTS NO
GC45FCHINL01J

CK45FF1H103Z
CK45FF1H1032
CK45FF1H1032
CK45FF1H1032
CEO4EW1IC221H
CQ92FH1H104K

CKASFFIN103Z

€C81-0502-06
CEO4EW1IC330H

CC45FCH1H220J
CK45FF1H1032

CEO4EW1CA471H
CEQ4EW1C330N
CEO4EWIC330H
CQ92FH1K104K
CQY2FN1H104K
CQ92FH1H104K
CQ92FH1H104K
CQ92FHIH104K
CQO2FN1H104K
CQO2HK1H104K

CEO4EWICAT7IN
CEO4EW1IC330N
CEO4EW1C330K
CQB2FN1H104K
CQ92FHIN104K
CQO92FNIN104K
CQ92FHIH104K
CQ82FNIHL104K
CQO2FNIH104K
CQ92FH1H104K
CQ92FM1IN104K
CEO4EW1CI01Y

CQ92FM1H102K
NO USE
CC45FCH1H220J
CK45FF1H103Z
NO USE
CK45FF1H1032Z
NO USE
CCASFCHLIH151J
C91-1315-05
C91-1315-05
CC45FCH1H220)
NO USE
CC45FCHIN151Y
CC45FCH1H330J
CC45FCHIN330J
CC4SFCHIHL1O01YJ

CCA5CHINO20C
CC45CH1HO50C

CC45CH1IHO50C
HAT00
HAT00
HAT00
HATO00
158132
185132
HTZ6.,2JB
KA700
KA700
185132
185132
HTZ6,2JB
185132
155132

E38-0333-15

PARTS LIST

NAKE & DESCRIPTION

CAP, CERANIC 100P 5% 50V
CAP. CERANIC 0.01 10X 50V
CAP, CERANIC 0.01 10% 50V
CAP. CERANIC 0,01 10% 50V
CAP, CERANIGC 0,01 10% 50V
CAP. ELECTRO 220 20% 16V
CAP, MYLAR 0.1 10§ 50V
CAP, CERAMIC 0.01 10% 50V
CAP, POLYESTER 0,01 20% 630V
CAP. ELECTRO 33 20% 16V
CAP., CERANIC 22P 5% 50V
CAP, CERANIC 0,01 10% 50V
CAP, ELECTRO 470 20% 16V
CAP. ELECTRO 33 20% 16V
CAP. ELECTRO 33 20% 16V
CAP. MYLAR 0.1 10% 50V
CAP. HYLAR 0.1 10% 50V
CAP. MYLAR 0.1 109 50V
CAP. MYLAR 0.1 109 50V
CAP. MYLAR 0.1 10% 50V
CAP, MYLAR 0.1 10% 50V
CAP, HYLAR 0,1 10% 50V
CAP, ELECTRO 470 20% 16V
CAP, ELECTRO 33 20% 16V
CAP., ELECTRO 33 20% 16V
CAP. MHYLAR 0,1 10% 50V
CAP. HYLAR 0.1 10% 50V
CAP. HYLAR 0.1 10% 50V
CAP, HYLAR 0.1 10 50V
CAP, HYLAR 0,1 10% 50V
CAP. MYLAR 0.1 10% 50V
CAP, HYLAR 0.1 10% 50V
CAP, MYLAR 0.1 104 50V
CAP., ELECTRO 100 20% 16V
CAP, KYLAR 1000P 10% 50V
CAP. CERAMIC 22P 5% 50V
CAP., CERANIC 0.01 10% 50V
CAP, CERAMIC 0,01 10% 50V
CAP, CERANMIC 150P 5% 50V

CAP, CERAKIC
CAP. CERANIC

0.1 80/-10% 50V
0.1 80/-10% 50V

CAP, CERANIC 22°P 5% 50V
CAP, CERANIC 150P 5% 50V
CAP, CERANIC 33P 5% 50V
CAP, CERANIC 33p 5% 50V
CAP, CERANIC 100P 5% 50V
CAP, CERANIC 2P 0,.25P 50V
CAP, CERANIC 5P 0,25P 50V
CAP. CERANIC 5P 0.25P 50V
DIODE

DIODE

DIODE

DIODE

DIODE

DIODE

DIODE, ZENER 6.1V

DIODE

DIODE

DIODE

DIODE

DIODE, ZENER 6,1V

DIODE

DIODE

WIRE ASS'Y

REF.NO PARTS NO
JW102 E38-0333-15
P140 E40-3238-05
P202 E40-3238-05
P220 E40-3238-05
P301 EA4A0-3238-05
P401 E40-3237-05
P402 NO USE

P403 E40-3243-05
P404 EA0-7215-05

Q1 25C4072

Q2 28C3381(GR)
Q6 3SK121(GR)

Q7 2SA1005(K)

Q8 2541005 (K)

Q9 25C2671(H)

Q10 25C2671(H)
Q11 25C3354(S)
Q12 2541206 (K)
Q13 2541206 (K)
Q14 2541206 (K)
Q15 2541206 (K)
Q16 25€3779(D)
Q17 25C3778(D)
Q18 25C2785 (F)
Q19 25C2785(F)
Q20 28C3354(S)
Q21 NO USE

Q22 25C3354(S)
Q23 25C3354(S)
Q24 2SA1206(K)
Q25 2541206 (K)
Q26 25A1006(K)
Q27 258€3354(S)
Q28 25C3354(S)
Q29 NO USE

Q30 2541005 (K)
Q31 2841006 (K)

Q121 2SC3354(S)
Q122 25C3354(S)

Q143 25C3354(S)
Q144 25C3354(S)
Q145 2SC3354(S)

Q151 25C3354(S)
Q152 28C2910(S)
Q1563 2SA1175(F)

Q201 25C4072
Q202 2SC3381(GR)

Q206 3SK121(GR)
Q207 2SA1005(K)
Q208 2SA1005(K)
Q209 25C2671(H)
Q210 2SC2671(H)
Q211 2SC3354(S)
Q212 2S5A1206(K)
Q213 2SA1206(K)
Q214 2SA1206(K)
Q215 28A1206(K)
Q216 2SC3779(D)
Q217 2SC3779(D)
Q218 2SC3354(S)
Q219 2SC3354(S)
Q220 2SC2785(F)
Q221 2SC2785(F)
Q222 NO USE

Q223 2SC3354(S)
Q224 2SA1005(K)

Q230 2SA1005(K)
Q231 2SA1005(K)
Q232 2SA1206(K)
Q233 2SA1206(K)

Q321 25C3354(S)
Q322 25C3354(S)

Q343 25C3354(S)
Q344 2SC3354(S)
Q345 2SC3354(S)

Q351 2S5C3354(S)

NANE & DESCRIPTION
WIRE ASS'Y
PIN CONNECTOR 3P
PIN CONNECTOR 3P
PIN CONNECTOR 3P
PIN CONNECTOR 3P
PIN CONNECTOR 2P

CONNECTOR 8p
GONNECTOR 20P

TR, SI, NPN
TR, SI, NPK

FET,N-CHANNEL,DUAL GATE
TR, SI, PNP
TR, SI, PNP
TR. SI, NPN
TR. SI, NPN
TR. SI, NPN
TR, SI, PNP
TR. SI, PNP
TR. SI, PNP
TR. 81, PNP
TR. SI, NPN
TR. SI, NPN
TR. 8!, NPN
TR, SI, NPW
TR. SI, NPN

TR, SI1, NPN
TR, SI, NPN

TR. SI, PNP
TR. SI, PNP
TR, SI, PNP
TR, SI, NPWN

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, NPN
TR, SI, PNP

TR. SI, NPN
TR. SI, NPN

FET,N-CHANNEL,DUAL GATE
TR, SI, PNP
TR, SI, PNP
TR, SI, NPN
TR. SI, NPN
TR. SI, NPN
TR. Sl, 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, SI1, NPN

TR. SI, NPN
TR. SI, PNP

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

TR. SI, NPN
TR, S!, NPN

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

TR.. S1, NPN



PARTS LIST

REF.NO PARTS NO NAME & DESCRIPTION REF.NO PARTS NO NAKE & DESCRIPTION
Q352 2SC2910(S) TR, SI, NPN R73 NO USE
Q353 2SA1175(F) TR. SI, PNP R74  RD14BB2C331J RES. CARBON 330 5% 1/6W
R76  RDI4BB2C331J RES. CARBON 330 5% 1/6W
Q371 2SC3354(S) TR. SI, NPN R76 NO USE
Q372 2SC3354(S) TR. SI, NPN R77  RD14BB2C272J RES. CARBON 2.7k 5% 1/6W
R78  RD14BB2C184J RES. CARBON 180K 5% 1/6W
Q381 25C2785(F) TR, SI, NPN R79  RD14BB2C431J RES. CARBON 430 5% 1/6W
0382 25C2785(F) TR, SI1, NPN R80  RDI4BB2C220J RES. CARBON 22 5% 1/6W
Q383 2SA1175(F) TR. SI, PNP ‘ R81  RD14BB2C220J RES. CARBON 22 5% 1/6W
R82  RD14BB2C102J RES. CARBON 1K 5% 1/6W
Q401 2SC2785(F) TR, SI, NPN R83 RD14BB2C4T70) RES, CARBON 417 5% 1/6W
Q402 25C2785(F) TR. S1, NPN R84  RDI4BB2CA470J RES. CARBON 47 5¢ 1/6W
Q403 2SC2785(F) TR. S1, NPN R86  RD14BB2C752) RES, CARBON 7.5k 5% 1/6W
Q404 25C2785(F) TR. SI, NPN R86  RD14BB2C272) RES. CARBON 2,78 5% 1/6W
Q405 25C3354(S) TR, SI, NPN R87 RN14BK2C1201F RES. HETAL FILN 1,2 1% 1/6¥
Q406 25C3354(S) TR. SI, NPN k88  RN14BK2C1201F  RES, HETAL FILM 1.2K 1% 1/6W
Q407 2S5C3354(S) TR. SI, NPN R89 RD14BB2C220J RES., CARBON 22 5% 1/6W
Q408 25C3354(S) TR. S1, NPN R90 RD14BB2C220J RES. CARBON 22 5% 1/6W
R91  RD14BB2C101J RES, CARBON 100 5% 1/8W
Q420 2SC3354(S) TR. SI, NPN R92 RD14BB2CLO1J RES, CARBON 100 5% 1/6W
Q421 2SK404(F) FET, N-CHANNEL R93 RD14BB2C101J RES, CARBON 100 5% 1/6W
Q422 2SC3354(S) TR, S1, NPN R94 RD14BB2C101J RES, CARBON 100 8% 1/8W
R95  RD14BB2C272J RES, CARBON 2.7k 5% 1/6W
Q630 2SC3316(C) TR, SI1, NPN [§:1} RD14BB2C272J RES, CARBON 2,7k 5% 1/6W
R97 NO USE
Q650 2SC3316(C) TR, SI, NPN R98 RD14BB2C391J RES. CARBON 390 5% 1/6W%
R98  RN14BK2C1800F  RES, HETAL FILN 180 1% 1/6W
R2 RDI14BB2C220J RES. CARBON 22 5% 1/6W R100 RN14BK2CI800F RES. METAL FILH 180 1% 1/6u
R3 RD14BB2C221J RES. CARBON 220 5¢ 1/6W R101 RN14BK2C1500F RES. HETAL FILN 150 1% 1/6W
R4 RD14BB2C433J RES. CARBON 43K 5% 1/6W R102 RN14BK2C1201F RES., HETAL FILK 1.2K 1% 1/6W
RS RD14BB2C131J RES. CARBON 130 5% 1/6W R103 RN14BK2C5101F RES. METAL FILH 5.1K 1% 1/6W
R6 RD14BB2C470J RES. CARBON 47 5% 1/6W : R104 RN14BK2C1800F RES, METAL FILN 180 1% 1/6W
R7 RN14BK2C1001F  RES. HETAL FILK 1K 1% 1/6W R105  NO USE
R8 RN14BK2C1001F  RES, KETAL FILN 1K 1% 1/6W R106 RD14BB2C183J RES. CARBON 18K 5% 1/6W
RO RN14BK2C2700F  RES. HETAL FILM 270 1% 1/6W R107 RD14BB2C562J RES. CARBON 5.6k 5% 1/6W
R10 RD14BB2C203J RES. CARBON 20K 5% 1/6W R108 RD14BB2C512J RES. CARBON 5.1K 5% 1/6W
R11  RD14BB2C361J RES. CARBON 360 5% 1/6W
R12 RN14BK2C2200F RES. HETAL FILN 220 1% 1/6W R121  RD14BB2C1O1J RES. CARBON 100 5% 1/6W
R13 RN14BK2C2200F RES. HETAL FILN 220 1% 1/6W R122 RD14BB2C101J RES, CARBON 100 5% 1/6W
Ri4 RD14BB2C470J RES. CARBON a7 59 1/6W R123 RD14BB2C122J RES. CARBON 1.2k 5% 1/6%
RIS RD14BB2C560J RES. CARBON 56 5% 1/6W R124 RD14BB2C122J RES. CARBON 1.26 6% 1/6W
R16 RD14BB2C332J RES. CARBON 3.3k 5% 1/6W R125 RD14BB2C201J RES., CARBON 200 5% 1/6W
R17  RD14BB2C391J RES. CARBON 390 5% 1/6W
R18 NO USE R130 RD14BB2C152)J RES. GARBON 1.58 5% 1/6W
R131 RD14BB2C470J RES. CARBON 47 5% 1/6¥
RIS RD14BB2C11Z) RES. CARBON 1.1k 5% 1/6¥ R132 RD14BB2C470J RES, CARBON 47 5% 1/6W
R22 N14BK2C2401 1S, HE . R133 RNI14BK2CI1501F  RES, METAL FILK 1.5K 1% 1/6W
R23 2N123K262401: :Es. :E}:t g:t: Z.:ﬁ i: :52: gigg R:3432301301F RES. NETAL FILK 1.3K 1% 1/6W
R26  RN14BK2C2001F  RES, METAL FILN 2K 1% 1/6W R136 RD14BB2C431J RES, CARBON 430 5% 1/6W
R27  RN14BK2C2001F  RES. HETAL FILK 2K 19 1/6W k137 RD14BB2C151J RES. CARBON 150 5% 1/6W
R28  RN14BK2C2401F  RES. KETAL .
RZ8  RNI4BKZC2401F  RES. NETAL FICH o 4% 15 \)on RI4L RNI14BK2C1301F  RES. NETAL FILN 1.3K 1% 1/6W
R30  RD14BB2C221J  RES. CARBON 220 5% 1/6W 14z NO USE
K31  RD14BB26221J RES. CARBON 220 54 1/6W R143 RN14BK2C1201F  RES. NETAL FILK 1.2k 1% 1/6W
R32  RD14BB2G392J RES, CARBON 3.9k 5% 1/6W:
R33  RD14BB2C392J RES. CARBON 3.9 5% 1/6W R147 RD14BB2C331)J RES. CARBON 330 5% 1/6W
R34  RD14BB2C201J RES. CARBON 200 5% 1/6W R148 RD14BB2C102J RES. CARBON 1K 5% 1/6W
R35  RDI4BB2C821J RES. CARBON 820 5% 1/6W R149 RD14BB2C470J RES. CARBON 47 5% 1/6W
R36 RN14BK2C3901F  RES, HETAL FILN 3.9K 1% 1/6W R150  NO USE
R37  RN14BK2C3601F  RES, METAL FILN 3.6K 1% 1/6W R151 RD14BB2G472J RES. CARBON 4.7k 5% 1/6¥
R38  RN14BK2C3900F  RES, HETAL FILN 380 1% 1/6W R152 RD14BB2C332)J RES. CARBON 3.3k 5% 1/6W
R39  RN14BK2C1201F  RES, METAL FILN 1,2K 1% 1/6W R153 RD14BB2C621J RES. CARBON 620 5% 1/6W
R40  RN14BK2C1201F  RES, NETAL FILN 1.2K 1% 1/6W R154 RD14BB2C821J RES, CARBON 820 5% 1/6W
R41  RDI4BB2C151J RES. CARBON 150 5% 1/6W R155 RD14BB2C332J RES., CARBON 3.3k 5% 1/6W
R42  RD14BB2C333J RES, CARBON 33K 5% 1/6W R166 RD14BB2C432J RES, CARBON 4.3k 5% 1/6W
R43 RN14BK2C3300F RES. NETAL FILH 330 1% 1/6W R157 NO USE
R44  RN14BK2C3300F  RES. NETAL FILK 330 1% 1/6W R158 RD14BB2C102J RES. CARBON 1K 5% 1/6W
R45  RD14BB2C220J RES. CARBON 22 5% 1/6W R159 RN14BK2C2002F  RES, METAL FILK 20K 1% 1/6W
R46  RD14BB2C220J RES. CARBON 22 5% 1/6W R160 RD14BB2C472J RES. CARBON 4.7k 5% 1/6W
R47  RN14BK2C5101F  RES, METAL FILK 5.1K 1% 1/6W R161 RNL4BK2CS101F  RES. METAL FILM 8,1K 1% 1/6W
R48  RN14BK2C6B01F  RES, HETAL FILK 6.8K 1% 1/6W R162 RN14BK2C1603F  RES. METAL FILH 160K 1% 1/6W
R48  RDI4BB2C470J RES. CARBON 47 59 1/6W R163 RN14BK2C5601F  RES. METAL FILH 5.6K 1% 1/64
S T T SR R AL
; . 1
R51  RD14BB2C561J RES. CARBON 560 5% 1/6W R166 RDI4BB2C362) RES. CAnBoN ST B
R54  RD14BB2C122J RES. CARBON 1.2k 5% 1/6W R167 RD14BB2C513J RES, CARBON 51K 5% 1/6W
R55  RDI4BB2C471) RES. CARBON 470 8% 176w R168 RD14BB2C103J RES. CARBON 10k 5% 1/6W
R56  RD14BB2C102J RES. CARBON 1K 5% 1/6W R169 RD14BB2C182J RES. CARBON 1.8k 5% 1/6W
R57 D
RD14BB2C103J RES. CARBON 10k 5% 1/8W R202 RD14BB2G220J RES. CARBON 22 5% 1/6W
R61  RN14BK2C6800F  RES. HETAL FILH 680 1% 1/6% k203 RD14BB2C221J RES. CARBON 220 5% 1/6W
R62  RNI4BK2C6BOOF  RES. KETAL FILN 680 1% 1;sw R204  RD14BB2C433J RES. CARBON 43K 5% 1/6W
R63  RNI4BK2C1001F  RES, METAL FILN 1K 15 1/6W R205 RDI4BB2C131J RES. CARBON 130 5% 1/6W
R64 RN14BK2C1001F RES. HETAL FILN 1K 1% 1/6W R206 RD14BB2C470J RES. CARBON 47 5% 1/6W
R65  RD14DB2C222J RES, CARBON 2.2k 5% 1/6W k207 RN14BK2C1O001F  RES. NETAL FILN 1K 1% 1/6W
R66  RD14BB2C222) RES. CARBON 2.2k 5% 1764 R208 RN14BK2C100LF  RES. METAL FILN 1K 1% 1/6W
R67  RD14BB2C220J RES. CARBON 29 5% 1764 R209 RN14BK2C2700F  RES. METAL FILN 270 1% 1/6W
R68  RD14BB2C220J RES. CARBON 22 5% 1/6W, R210 RD14BB2C203J RES. CARBON 20K 5% 1/6W
R68  RD14BB2C101J RES. CARBON 100 5% 1/6W R211 RD14BB2C361J RES. CARBON 360 5% 1/6W
R70  RD14BB2C101J RES. CARBON 100 5% 1/6W R212 RN14BK2C2200F  RES, KETAL FILN 220 1% 1/6W
R71  RD14BB2C220J RES. CARBON 22 5% 1/6W R213 RN14BK2C2200F  RES, NETAL FILN 220 1% 1/6W
R72 RD14BB2G220J RES. CARBON 29 5% 1/6W R214 RD14BB2C470J RES., CARBON 47 5% 1/6W



PARTS LIST

: PTION
iF, NO RTS NO NAME & DESCRIPTION REF.NO PARTS NO NAHE & DESCRI
Rggig Rg?4BBZCSGOJ RES, CARBON 56 5% 1/6W R333 RD14BB2C151J RES. CARBON 150 5% 1/6W
c33 RES. CARBON 3.3k 5% 1/6W
gg:g ﬁg}:gggcagﬁj RES. CARBON 390 5% I;SW R338 RN14BK2C1501F RES. METAL FILK 1,5K 1¥ 1/8W
R218  NO USE ’ R339 RNI4BK2C1301F  RES., METAL FILM 1.3K 1% 1/6W
R218 RN14BK2C1603F RES, METAL FILM 160K 1% 1/6W R340 RDI4BB2CA70J RES. CARBON 47 5% 1/6W
R220 RNI4BK2C5601F RES, METAL FILH 5,6K 1% 1/6W R341 RDI14BB2CA431J RES. CARBON 430 5% 1/6W
R221  NO USE R342 RDI4BB2C750J RES. CARBON 75 5% 1/6W
R222 RN14BK2C2401F RES. METAL FILN 2.4K 1% 1/6W R343 NO USE
R223 RN14BK2C2401F  RES, METAL FILM 2.4K 1% 1/6W R344  RD14BB2C152J RES, CARBON 1.5k 5% 1/6W
R345 RNI14BK2C1301F  RES, NETAL FILK 1,3K 1% 1/6W
R226 RN14BK2C2001F RES. METAL FILM 2K 1% 1/6W R346 RN14BK2C1201F RES, METAL FILN 1.2K 1% 1/6W
R227 RN14BK2C2001F  RES. METAL FILM 2K 1% 1/6W
R228 RN14BK2C2401F  RES. METAL FILM 2.4K 1% 1/6W :gg; ggi:ggggg;éj ﬁgg- g:ggg: 3'35 gz }fg:
R229 RN14BK2C2401F  RES. HETAL FILM 2.4K 1% 1/6W . BB2CE21) RES. CaRDON 820 ©% 1ree
R230 RD14BB2C221J  RES, CARBON 220 5% 1/6W k353 RDI4
R231 RD14BR2C221J RES. CARBON 220 54 1/6W R354 RD14BB2C821J RES. CARBON 820 5% 1/6W
R232 RDI14BB2C112J RES. CARBON 11K 5% 1/8W R355 RD14BB2C332J RES. CARBON 3.3k 5% 1/6W
R233  NO USE ) : R356 RD14BB2C432J RES. CARBON 4,3k 5% 1/6W
R234 RD14BB2C201J RES. CARBON 200 5% 1/6W R357 RD14BB2C331J RES. CARBON 330 5% 1/6W
R235 RD14BB2C821J RES. CARBON 820 5% 1/6W R358 RD14BB2C102J “E§~ ggggﬁNFlLN ;gx ?é 1523
R236 RN14BK2C3901F  RES, METAL FILH 3,8K 1% 1/6W R359 RN14BK2C2002F  RES, v y oo
R237 RN14BK2C3601F  RES., METAL FILM 3.6K 1% 1/6W R360 RD14BB2C102J RES, CARBON 1 ’
R238 RNI4BK2C3800F  RES. HETAL FILM 380 1% 1/6W R361 RNI4BK2C9101F  RES, HETAL FILK 9,1K 1% 1/8
R239 RD14BB2C112J RES. CARBON 1.1k 5% 1/6W R362 RD14BB2C472J RES. CARBON 4,7k 5% 1/6W
R240 RD14BB2C112J RES. CARBON 1.1k 5% 1/6W k363 RD14BB2C182J RES, CARBON 1,8k 5% 1/6W
R241 RD14BB2C151J RES., CARBON 150 5 1/6W R364 RD14BB2C562J RES., CARBON 5,6k 5% 1/6W
R242 RDI4BB2C333J RES. CARBON 33K 5% 1/6W R365 RD14BB2C471J RES, CARBON 470 5% 1/6W
R243 RN14BK2C3300F RES., METAL FILM 330 1% 1/6W° R366 RD14BB2C513J RES, CARBON 51K g% }/g:
R244 RN14BK2C3300F  RES, HETAL FILN 330 1% 1/6W R367 RD14BB2C362J RES. CARBON 3.6k 5% 1/
R245 RD14BB2C220J RES. CARBON 22 5% 1/6W R368 RD14BB2C103J RES. CARBON 10K 5% 1/6W
R246 RD14BB2C220J RES. CARBON 22 5% 1/6W
R247 RN14BK2C5101F  RES., WETAL FIL¥ 5.1K 1% 1/6W R371 RDl4ggzggilj ;Eg- g:gggz g}g g: 1523
R248 RN14BK2C6801F  RES, HETAL FILK 6.8K 1% 1/6W k372 RDI14BB2CO11 . i
R249 RD14BB2CA470J RES. CARBON 47 59 1/6W R373 RD14BB2C222J RES. CARBON 2.2k 5% 1/6
R250 RD14BB2C470J RES. CARBON 47 54 1764 R374 RD14BB2C621J RES, CARBON 620 5% 1/6W
: R375 RD14BB2C391J RES. CARBON 380 5% 1/6W

R251 RN14BK2CS5101F RES. HETAL FILN 5.1K 1% 1/6W

oW
R252 RNI4BK2ZC680IF  RES. WETAL FILH 6.8K 1% 1/6 376 RD14BB2C39LS  RES. CARBON 380 5% 1/
Roos Rolipnacarey  REs. chmboW A B A R381 RD14BB2C272J  RES, CARBON 2.7 5% 1/6W
R2656 RD14BB2C561) RES. CARBON 560 o4 1§sw R382 RD14BB2C472J RES. CARBON 4.7 5: 1;su
: R383 RD14BB2C182J RES. CARBON 1.8k 5% 1/6W
e Dl w5 onwec S O
R258 RDI4BB2C122J  RES. CARBON 1.2k 5% 1/6W R385 RDL4BB2C471J  RES, CARBON 470 5% 1/6W
R259 RD14BB2CAT1) RES. CARBOH av0 st 176w R386 RD14BB2C472J RES. CARBON 4.7% 5% 1/6W
R260 RD14BB20102) RES. CARBON K 5% 176w R387 RD14BB2C182J RES. CARBON 1.8 5% 1/6W
R261 RD14BB2C103J RES. CARBON 10K 5% 1/6W
R262 RN14BK2C6800F  RES, HETAL FILH 680 1% 1/6W ka0l RD14BB2C101J “Eg' g:ggg: igg gé };gg
R263 RN14BK2C6800F  RES, WETAL FIL 680 1% 1/6W k402  RD14BB2C101J RES, : 0 e
R264 RNI4BK2C1001F  RES. METAL FILK 1K 1% 1/6w R403 RD14BB2C101J RES. CARBO 1 ok e
R265 RN14BK2C1001F  RES. NETAL FILN 1K 1% 176w R404 RD14BB2C101J RES. CARBON 100 1
R266 RD14BB2C222J RES., CARBON 2.2k 5% 1/6W R405 RDI4BB2C101J RES. CARBON 1too 5% 1/6W
R267 RD14BB2C222J RES. CARBON 2.2k 5% 1/6W R406 RD14BB2CLO1J RES, CARBON 100 5% 1/6W
R268 RD14BB2C220J RES. CARBON 22 5% 1/6W R407 RD14BB2C101J RES. CARBON 100 5% 1/6W
R269 RD14BB2C220J RES. CARBON 22 5% 1/6W R408 RD14BB2C101J RES. CARBON 100 5% 1/8W
R270 RDi14BB2C101J RES. CARBON 100 5% 1/6W . k408 RD14BB2C101J RES, CARBON 100 5% 1/6W
R271 RD14BB2C101J RES. CARBON 100 5% 176w R410 RD14BB2C822J RES. CARBON 8.2k 5% 1/6W
R272 RD14BB2C220J RES. CARBON 22 5% 1/6W R411 RD14BB2C272J RES. CARBON 2,7k 5% 1/64
R273 RD14BB2C220J RES, CARBON 22 5% 1/6W Ralz RD14BB2C470J RES, CARBON 47 5% 1/ew
R274 RD14BB2C751J RES. CARBON 750 5% 1/6W R413  RDI4BB2C4T0J RES., CARBON 417 5% 1/6W
R275 RD14BB2C3314J RES. CARBON 330 5% 1/6W
R276 RD14BB2C331J  RES. CARBON 330 5% 1/6W Rzl piapepczzos RES. cAnDon 2z gé i;g:
R277 RD14BB2C272J RES. CARBON 2.76 5% 1/6W .
R278 RD14BB2C682J RES. CARBON 6.8k 5% 1/6W R423 RD14BB2CE84J RES. CARBON 680K 5% 1/6W
R279 RDL4BB2C1844J RES. CARBON 180K 5% 1/6W R424  RDI4BB2CT751J RES. CARBON 750 5% 1/6W
R280 RDL4BB2C431) RES. CARBON 430 54 1/8W R425 RD14BB2C272J RES. CARBON 2.7k 5% 1/6W
R281 RDL4BB2C220) RES. CARBON s 5% 1/6W R426 RD14BB2C391J RES. CARBOMN 380 5% 1/6W
R282 RDI14BR2C220) RES. CARBON 22 5% 1/6W R427 RD14BB2C131J RES. CARBON 130 5% 1/6W
R283 RD14BBE2C102) RES. CARBOR % 5% 176w R428 RD14BB2C202J RES, CARBON 2K 5% 1/6W
R284 RDI4BB2C183J RES. GARBON 18K 5% 1/6W
R285 RDIA4BB2C562J RES. CARBON 5.6K 5% 1/6W R431 RD14BB2C102J RES. CARBON 1K 5% 1/6W
R286 RDI14BB2C470J RES. CARBON 47 5¢ 1/6W k432 RDl4BB2C1O2J RES. GARBON 1K 5% 1/ew
Ress Roidbnacaesy  RES. Cahbon sk o Ve R501 RNI4BK2CO1ROF  RES. WETAL FILM 91.0 1% 1/6W
R289 RD14BB20272) RES. CARBON 27K 5% 176w R502 RN14BKZCO1ROF  RES., NETAL FILK 91,0 1% 1/6W
R280 RNI14BK2CI1201F  RES. NETAL FILN 1 2K 1% 1rew R503 RN14BK2C4700F  RES. HETAL FILK 470 1% 1/6W
R291 RN14BK2C1201F RES. HETAL FILN IOZK 1% 1/6w R504 RN14BK2C4700F RES. HETAL FILN 470 1% 1/6W
R292 RDI4BB2CA472) RES. CARBON 47K 5% 178w R505 RD14BB2C822J RES. CARBON 8.2k 5% 1/6W
R293 RD14BB2C182J RES. CARBON 18k 5% 176w R506 RN14BK2C3601F  RES. HETAL FILM 3.6K 1% 1/6W
' : R507 RN14BK2C3901F  RES. METAL FILM 3.8K 1% 1/6W
R308 RDIABB2C512J RES. CARBON 5.1 R508 RN14BK2C91ROF  RES, METAL FILK 91,0 1% 1/6W
f k8% 1/ew R509 RN14BK2CSLROF  RES. METAL FILN 91.0 1% 1/6W
R321 RD14BB2C101J RES. CARBON 100 5% 1/6W RS10 RNI4BK2CA700F  RES. METAL FILN 470 1% 1/6W
R322 RDI4BB2C101J RES. CARBON 100 54 1764 R511 RN14BK2C4700F  RES. METAL FILK 470 1% 1/6W
R323 RDI4BB2C202) RES. CARBON ok 5% 1/6% R512 RD14BB2C822J RES. CARBON 8.2k 5% 1/6W
K324 RD14BB2C202) RES. CARBON 2K 5% 1/60 R513 RN14BK2C3601F  RES. HETAL FILX 3.6K 1% 1/6W
R325 RD14BB2C103J RES. CARBON 10k 54 1/6W R514 RN14BK2C3901F  RES. METAL FILN 3.8k 1% 1/6W
R326 RD14BB2C302J RES. CARBON 3% 5% 1/6W
R327 RDIABB2C181) RES. CARBON 180 5% 156” R520 RD14BB2C181J RES. CARBON 180 5% 1/6W
R328 RD14BB2C332J RES. CARBON 3.3 5% 1/6W
R329 RDI4BB2C333J RES. CARBON 33K s§ 156W R601 RD14BB2C201J RES., CARBON 200 5% 1/6W
R330  NO USE ' R602 RD14BB2C201J RES. CARBON 200 5% 1/6W
R331 RDI14BB2CA470J RES. CARBON a7 5% 1/6W

R332 RDI4BB2C470J RES. CARBON 47 5 1/6W R607 RD14BB2C242J RES. CARBON 2,4k 5% 1/6W



REF.NO
R6 08

RE621
RE622

R6 30
R650
R701
R702
R703
R704
R801
R802
R803
R804
R811
R812
R813
R814

1c2
TC3

TC97

TC202
TC203

TC280
TH1
TH201
TH301
U102
U202
U301
U431
VR1
VR2
VR3
VR4
VRS
VR97
VR123
VR142
VR201
VR202
VR203
VR204
VR205
VR206

YR215
VR216

VR323
VR324

VR342

VR428

PARTS NO
RD14BB2C132J

RD14BB2C201J
RD14BB2C201J

RD14BB2C472J
RD14BB2C472J
RD14BB2C104J
RD14BB2C104J
RD14BB2C105J
RD14BB2C105J
RN14BK2C100OF
RN14BK2C3900F
RN14BK2C1801F
RD14BB2C124J
RN14BK2C1000F
RN14BK2C3900F
RN14BK2CI1801F
RD14BB2C124J

C05-0446-05
€05-0444-05

C05-0448-05

C05-0446-05
C05-0444-05

C05-0443-05
SDT-20
SDT-20
SDT-1000
NJH4558D
NJH4558D
HD74HCO4FP
HD74HC596FP
R12-4516-06
R12-0575-05
R12-0575-05
R12-0575-05
R12-3549-05
R12-0576-05
R12-1545-05
R12-0577-05
R12-4516-05
R12-0575-05
R12-0575-05
NO USE
R12-0575-05
R12-2522-05

R12-3549-05
R12-0576-05

R12-3550-05
R12-0575-05

R12-0577-05

R12-2522-05

NAHE & DESCRIPTION

RES. CARBON 1, 3K
RES, CARBON 200
RES, CARBON 200
RES. CARBON 4, 7K
RES. CARBON 4. 7K
RES. CARBON 100K
RES. CARBON 100K
RES. CARBON 14

RES. CARBON 1M

RES. METAL FILK 100
RES. METAL FILN 390
RES. HETAL FILM 1,8K
RES. CARBON 120K
RES, METAL FILM 100
RES, METAL FILM 390
RES, METAL FILM 1, 8K
RES, CARBON 120K
CAP, TRIMMER 3o0p
CAP, TRIMMER 10P
CAP, TRIMMER 70pP
CAP, TRINMER 3op
CAP, TRINNER 10p
CAP, TRIMMER 6P

THERNISTOR
THERKISTOR
THERHISTOR

IC,DUAL OP ANP

PARTS LIST

1/64

1/6W
1/6%

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
1/6%

HORIZONTAL UNIT

X74-1550-00

IC,DUAL OP ANP

IC,HEX

INVERTER

IC,8-BIT SHIFT REGISTER/LATCH

RES, SEMI FIXED 50KB
RES. SEHI FIXED 100 B
RES, SEHI FIXED 100 B
RES. SEMI FIXED 100 B
RES, SENI FIXED 10KB
RES, SEHMI FIXED 200 B
RES, SEHI FIXED 1KB
RES, SENI FIXED 500 B
RES, SENI FIXED 50KB
RES, SEMI FIXED 100 B
RES. SEMI FIXED 100 B
RES, SENI FIXED 100 B
RES. SEMI FIXED 5KB
RES. SEHI FIXED 10KB
RES. SEMI FIXED 200 B
RES, SEHMI FIXED 20KB
RES, SEMI FIXED 100 B
RES., SEN! FIXED 500 B
RES, SEMI FIXED 5KB

REF. NO

Cl
c2
C3

6
c7
c8

c12
c13
C14

c19

c27
C28
c28

€33

Cc39
C40
G4l
c42
C43

C51

C59
c60
C61
C62
C63
C64

C69
C70
C71
C72
C73
C74

Cl101
c1oz
G103

Cl189
ci20
ci121
c122
ci123
ci124
C125
Cl2e6
c127

C131
C132
€133
C134
C135
C136
€137
cl138
C139
Cl140
Cl41
cl142
C143
C144
C145

C148
Cl51
C152
C153
€154
C163

€171

PARTS NO
F10-1651-04
F29-0522-04
J73-0117-12
CC45FCHtn101J
CF92FV1H333J
CEO4EWIC330H

CEO4EW1C3304
CQO92FH1H104K
CQS2FHIN104K

CEOAHWIHOIOHN
GEO4EW1C330H
CC45FCHINH101J

CK45FF1H1032

CCA5FSL1NH331J
NO USE
CEO4EWIC330H

CK45FF1NH1032Z

CCA5FCH1HO50D
CKA5FF1H1032
CC45FCHIN221)
NO USE

CEO4EH1C330H

CEO0O4BW1E220H
CEO4EW1C330H

CQ92FN1H1I04K
NO USE

CKAS5FF1H1032Z
CQO2F¥1H102K
CEO4NRWIHO10H
CQ92FN1H222K

CK45FF1H1032
CK45FF1H1032
CQ92FNI1H104K
CQB2FNIHIO0A4K
CQ92FNHINt0aK
CQO2FH1IH104K

CK45FB1N222K
CKA5FB1H102K
CEO4EWINOLOH

CKASFFIH1032
NO USE

CEO4UWIHOLON
CEO4HWIHOL0H
CEO4HWIHOLOH
C91-1246-05
CQ83AP2A392J
€81-1247-05
CHO3BD24391J

CEO4EW1C470Y
CK45FF1H103Z
CK45FBIN102K
NO USE
CQ82FH1H104K
CQ92FH1H104K
CQ92FHIH104K
CQ92FN1H104K
CEO4AEWICATO0H
CEO4EWIC470H
CEO4EWIC330HN
CE04EWIC330H
CC45CH1IN2704
NO USE
CK45FF1H1032Z

CQ92HIN104K
CK4S5BIH1O2K
CC45CHINLOLJ
CEO4EWIC330H
CQ92H1H104K
CC45CH1IHL51LY

CEO4EW1ICATOH

NAME & DESCRIPTION
SHIELD PLATE
INSULATION SHEET
PCB (UNMOUNTED)

CAP, CERANIC 100P
CAP, POLYESTER 0,033
CAP, ELECTRO 33
CAP, ELECTRO 33
CAP. MYLAR 0.1
CAP. MNYLAR 0.1
CAP, ELECTRO 1
CAP, ELECTRO 33
CAP., CERANIC 100P
CAP, CERAMIC 0,01
CAP. CERAMNIC 3aop
CAP., ELECTRO 33
CAP, CERAHIC 0,01
CAP, CERAHIC 5P
CAP, CERAMIC 0,01
CAP. CERANIC 220P
CAP, ELECTRO 33
CAP. ELECTRO 22
CAP, ELECTRO 33
CAP. HYLAR 0.1
CAP, CERANIC 0,01
CAP, MNYLAR 1000P
CAP, ELECTRO 1
CAP. HYLAR 2200P
GAP, CERANIC 0.01
CAP, CERANIC 0,01
CAP, HYLAR 0.1
CAP, HYLAR 0,1
CAP, HYLAR 0.1
CAP, MHYLAR 0,1
GCAP. CERAMIC 2200P
CAP, CERANIC 1000P
CAP, ELECTRO 1
CAP, CERAMNIC 0,01
CAP, ELECTRO i
CAP, ELECTRO 1
CAP, ELECTRO 1
CAP, PLASTIC 4,17
CAP., HYLAR 3900P
CAP, PLASTIC 0.047
CAP, MICA 390P
CAP, ELECTRO 47
CAP, CERAMNIC 0,01
CAP., CERAMIC 1000P
CAP, HYLAR 0.1
CAP. HKYLAR 0.1
CAP, HYLAR 0.1
CAP, MYLAR 0.1
CAP, ELECTRO a7
CAP, ELECTRO 47
CAP, ELECTRO 33
CAP, ELECTRO 33
CAP, CERAMNIC 27P
CAP., CERAMIC 0,01
CAP, HYLAR 0.1
CAP, CERAMNIC 1000P
CAP, CERAHIC 100P
CAP, ELECTRO 33
CAP., HYLAR 0,1
CAP, CERAHIC 150P
CAP, ELECTRO 47

5%
5%
20%

20%
10%
10%
20%
20%
5%
10%
5%
20%
10%
0.5P

10%
5%

50V
50V
16V

16V
50V
50V

50V
16V
50V

50V

50V

16V

50V

50V
50V
50V

16V

26V

16V

50V

50V
50V
50V
100V
100V
100V
100V

16V
50V
50V

50V
50V
50V
50V
16V
18V
16V
16V
50V

50V
50V
50V
50V
16V
50V
50V

16V

57
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REF.NO PARTS NO

C176
c177
C178
C178
G180
c181

c188
C196
c204

cz19
€220
c221

c230

€248
c250
€251

C254
€255
c256
C257
c258
C259
C260
G261
cz62
C263
C264
C265
C266
C267
G268

€290
C291

C301
c302
€303

€313

c317

c328

c401
G402

D1
D2
D3
D4
D5
D6
D7
D8
D8
D10
D1t
Di2
D13
D14

D21

D101
Dio2

D108
D110
D11l
p112
D118
D142

D151
D152

D162

D170

D175

CC45CH1H270)
NO USE

CEO4EWICLO00H
CQB2FHIN104K
CQ82FHIN152K
CC45FCH1H221J

CCA5FCHLN2214
CCASFCHINGBBOJ
CC45FCHIHOT7O0D

CCA5FCH1HOT70D
NO USE
GCCA5FCHIN220J

CKASFFIN1032Z

CKA5FFI1111032
NO USE
CEO4EW1C330M

CKA5FFIN1032
CKA5FFIH1032Z
CK45FF1H1032
CK45FF1H1032
CKASFF1H1032Z
CK45FF1H1032
CK45FF1H1032
CK45FF1H1032
CK45FF1H1032
CKASFF1N11032
CKASFF1H103Z
NO USE
CK4A5FFINH1032
CK45FF1H1032
CK45FF1H103Z

CEO04EWIC221H
CQ92FK1H104K

CEO4EW1C221H
CEO4EW1IC221H
CCASCHIN270J

CQ92NH1H102K
CC458L1H121J
CCA5SL1INH101d

CC45FCHIN221)
CQO2HIH102K

1858132
185132
188132
155132
1588132
155132
1588132
158132
155132
155132
NO USE
HA700
HA700
HTZ4.7JC

155132

HATOO
HATO00

HATO00
HA700
KAT700
KA700
185132
HAT00

185132
155132

188132
HAT700

1858132

NAHE & DESCRIPTION

CAP.
CAP,
CAP,

CAP,
CAP,

CAP,

CAP,

CAP,
CAP,

CAP,
CAP.
CAP.

CAP.
CAP,

CAP,
CAP,
CAP.
CAP,

CAP

CAP,

CAP,
CAP,

CERANIC

ELECTRO
HYLAR
HYLAR
CERAHIC

CERAMIC
CERANIC
CERANIC
CERANIC
CERANIC
CERANIC
CERANIC
ELECTRO
CERANIC
CERANIC
CERAHIC
CERANIC
CERANIC
CERAMNIC
CERAMNIC
CERAMIC
CERANIC
CERANIC
CERAMIC
CERANIC
CERANIC
CERANIC

ELECTRO
MYLAR

ELECTRO
ELECTRO
CERANIC
HYLAR

CERANIC
CERANIC

CERAHIC
HYLAR

DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE

DIODE
DIODE

DIODE,

ZENER

DIODE

DIODE
DIODE

DIODE
DIODE
DIODE
DIODE

DIODE

DIODE

DIODE
DIODE

DIODE

DIODE

DIODE

PARTS LIST

27P 5%

10 20%
0.1 10%
1500P 10%
220P 5%

220P 5%

68P 5%

7P 0.5P
7P 0,5P
22P 5%

0.01 10%
0.01 10%
33 20%
0.01 10%
0.01 10%
0.01 10%
0,01 10%
0.01 10%
0.01 10%
0.01 10%
0,01 10%
0,01 10%
0.01 10%
0,01 10%
0,01 10%
0.01 10%
0,01 10%
220 20%
0.1 10%
220 20%
220 20%
27P 5%

1000P 10%
120P 5%

100P 5%

220P 5%

1000P 10%
9.6V

50V

16V
50V
50V
50V

50V
50V
50V
50V
50V
50V
50V
16V
50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
50V

16V
50V

16V
16V
50V
50V
50V
50V

50V
50V

REF, NO

D178
DLI79
D180

D187
D221

D236
D237

D301
D90t

Ju4ao02
JH403
JH404

K1
P246

P401
P402
P403
P404
P405
P406

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q8
Q1o
Q1

Q21

Q51
Q52
Q53
Q54
Q55
Q56

Q101
Q102

QI14

Q120
Q1a21
Q122
Q123

Q131
Q132

Q141
Q142
Q143
Q144
Q145
Q146
Q147
Q148
Q149
Q150
Q151

Q171
Q172

Q178
Q179
Q180

Q183
Q184
Q185
Q186
Q187

Q201
Q202
Q203

PARTS NO

185132
158132
155132

155132
¥A700

1SS132
185132

MA700
1SS132

E38-0451-156
E38-0452-15
E38-0474-156

$61-1527-05
E40-3238-05

E40-7216-05
E40-3243-05
NO USE

E40-3243-05
E40-3238-05
E40-3238-05

25A1206 (K)
2841005 (K)
2SC2671 (H)
2SK241(Y)

25K241(Y)

28C2671 (H)
2SC2671 (H)
2501005 (K)
2541005 (K)
2562785 (F)
25A1175(F)

25C4049

25C2785 (F)
25C2785 (F)
28C2785 (F)
25C2785(F)
25C2785 (F)
28C2785(F)

2SC2785(F)
2541206 (K)

2SA1005(K)

2563732 (L)
25C2786 (K)
25C2786 (K)
25C2786 (K)

25A1005 (K)
28C2785(F)

25C3354(S)
25C3354(S)
2SA1175(F)
2SA1175 (F)
2SA1175(F)
2SA1175 (F)
25C2785 (F)
25C2785 (F)
2SA1175(F)
2SA1175(F)
25C3354(S)

2SC2786 (K)
25C2786 (K)

2SC2785 (F)
25C2785 (F)
25C2785 (F)

2SA1175(F)
2SA1175(F)
NO USE

2SA1175(F)
2SA1175(F)

25C2785(F)
28C2786 (K)
25C2786 (K)

NAME & DESCRIPTION

DIODE
DIODE
DIODE
DIODE
DIODE

DIODE
DIODE

DIODE

DIODE

WIRE ASS'Y
WIRE ASS'Y
WIRE ASS'Y
RELAY

PIN CONNECTOR

PIN CONNECTOR
PIN CONNECTOR

PIN CONNECTOR
PIN CONNECTOR
PIN CONNECTOR

TR, SI1, PNP
TR, SI, PNP
TR, SI, NPN

FET, N-CHANNEL
FET, N-CHANNEL

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

TR, SI, NPN

TR, SI, NPN
TR, ST, NPN
TR, SI, NPN
TR. SI, NPN
TR, SI, NPN
TR. SI, NPN

TR. SI, NPN
TR, S1, PNP

TR. S, PNP

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

TR. SI, PNP
TR. SI, NPN

TR, SI, NPN
TR, SI, NPN
TR, 81, PNP
TR. SI, PNP
TR, SI, PNP
TR, SI, PNP
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. S1, PNP
TR, SI, PNP

TR, SI, PNP
TR. SI, PNP

TR, SI, NPN
TR, SI, NPN
TR, SI, NPN

3P

40P
8P

8P
3P
3P



PARTS LIST

REF.NO PARTS NO NAME & DESCRIPTION REF.NO PARTS NO NAHE & DESCRIPTION
Q204 2SC2786(K) TR. SI, NPN
Q205 25C2785(F) TR, SI, NPN R101 RD14BB2C511J RES. CARBON 510 5% 1/6W
R102 RD14BB2C470J RES. CARBON 47 59 1/6W
Q401 2SC2785(F) TR. SI, NPN
R105 RD14BB2C103J RES. CARBON 10K 59 1/6H
R1 RD14BB2C220J RES. CARBON 22 5% 1/6W R106 RDI4BB2C134J RES. CARBON 130K 5% 1/6W
R2 RD14BB2C561J RES., CARBON 560 5% 1/6W R107 RDI14BB2C102J RES. CARBON 1K 5% 1/6W
RS RN14BK2C4301F RES, METAL FILN 4.3K 1% 1/6W R108 RD14BB2C102J RES. CARBON 1K 5% 1/6W
R4 RN14BK2C5101F RES. HETAL FILK 5.1K 1% 1/6W R109 RD14BB2C102J RES. CARBON 1K 5% 1/6W
RS RD14BB2C621J RES. CARBON 620 5% 1/6W R110 RD14BB2C102J RES. - CARBON 1K 5% 1/6W
R6 RD14BB2C302J RES. CARBON 3K 59 1/6W R111 RD14BB2G102J RES, CARBON 1K 5% 1/6W
R7 RD14BB2C751J RES. CARBON 750 5% 1/6W R112 RD14BB2G102J RES. CARBON 1K 54 1/6W
R8 RD14BB2C152J RES., CARBON 1.5k 5% 1/6W R113 RD14BB2C102J RES. CARBON 1K 5% 1/6W
RS RD14BB2C102J RES. CARBON 1K 5% 1/6W . R114 RD14BB2CATLJ RES. CARBON 470 5% 1/6W
R10 RD14BB2C101J RES. CARBON 100 5% 1/6W R115 RNI4BK2C2001F RES., METAL FILX 2K 1% 1/6W
R11 NO USE R116 RN14BK2C3001F RES. KETAL FILY 3K 1% 1/6W
R12 RD14BB2C471J RES. CARBON 470 5% 1/6W R117 RD14BB2C911J RES. CARBON 910 5% 1/6W
R13 RD14BB2C202J RES. CARBON 2K 5% 1/6W R118 NO USE
R14 RD14BB2C101J RES. CARBON 100 5% 1/6W R119 RD14BB2C102J RES. CARBON 1K 5% 1/6W
R15 RD14BB2C153J RES. CARBON 158 5% 1/6W R120 RD14BB2C274J RES., CARBON 270Kk 5% 1/6W
R16 NO USE R121 RD14BB2C242J RES. CARBON 2,4k 5% 1/6W
R17 RN14BK2C1803F RES. HETAL FILM 180K 1% 1/6W R122 RD14BB2C242J RES. CARBON 2.4K 5% 1/6W
R18 NO USE R123 RD14BB2C103J RES. CARBON 10K 5% 1/6W
R19 RN14BK2C2002F RES. HKETAL FILH 20K 1% 1/6W
R20 RD14BB2C332J RES., CARBON 3,3k 5% 1/6W R127 RD14BB2C151J RES. CARBON 150 5% 1/6W
R21 RD14BB2C332J RES, CARBON 3,3k 5% 1/6W
R22 RD14BB2C220J RES. CARBON 22 59 1/6W R131 RN14BK2C2402F RES. METAL FILN 24K 1% 1/6W
R23 RD14BB2C220J RES. CARBON 22 5% 1/6W R132 RN14BK2C2703F RES. METAL FILM 270K 1% 1/6W
R24 RD14BB2C820J RES. CARBON 82 5% 1/6W R133 RN14BK2C1503F RES. METAL FILN 150K 1% 1/6W
R25 RD14BB2C820J RES. CARBON 82 5% 1/6W R134 RD14BB2C102J RES. CARBON 1K 5% 1/6W
R26 RN14BK2C82ROF RES. METAL FILK 82.0 1% 1/6W R135 NO USE
R27 RD14BB2C510J RES. CARBON 51 5% 1/6W R136 RD14BB2C103J RES. CARBON 10K 5% 1/6W
R28 RD14BB2C101J RES. CARBON 100 5% 1/6W R137 NO USE
R29 RD14BB2C101J RES. CARBON 100 5% 1/6W R138 RD14BB2C101J RES. CARBON 100 5% 1/6%
R30 NO USE
R31 RN14BK2C2400F RES. NETAL FILY 240 1% 1/8W R141 RD14BB2C332J RES. CARBON 3,3k 5% 1/6%
R32 RN14BK2C2400F  RES. NETAL FILK 240 1% 1/6W R142 NO USE
R33 RD14BB2CA70J RES. CARBON 47 59 1/6% R143 RD14BB2C511J RES. CARBON 510 5% 1/6W
R34 RD14BB2C470J RES. CARBON 47 5% 1/6W R144 RN14BK2CS5601F  RES. METAL FILM 5.6K 1% 1/6W
R35 RN14BK2C2701F RES.. METAL FILH 2.7k 1% 1/6W R145 RD14BB2C272J RES. CARBON 2,7k 5% 1/6W
R36 RN14BK2C5601F RES. METAL FILM 5,6K 1% 1/6W R146 RDI4BB2C182J RES. CARBON 1.8% 5% 1/6W
R37 RN14BK2C8200F RES. METAL FILN 820 1% 1/6W R147 RD14BB2C152J RES. CARBON 1.5k 5% 1/6W
R38 RN14BK2C8200F RES., METAL FILX 820 1% 1/6W R148 RD14BB2C332J RES. CARBON 3.3k 5% 1/6W
R39  RDI14BB2C911J RES. CARBON 910 5¢ 1/6W R149 RD14BB2C470J RES. CARBON 47 5% 1/6W
R40 RD14BB2C511J RES. CARBON 510 59 1/6W R150 NO USE
R4t RN14BK2C1602F RES, HETAL FILK 16K 1% 1/6W R151 RN14BK2C3801F RES. KETAL FILX 3.9% 1% 1/6W
R42 RN14BK2C5601F RES., METAL FILK 5,6K 1% 1/6W R152 RN14BK2CS5101F RES. KETAL FILN 5.1K 1% 1/6W
R43 RN14BK2C3900F RES. HETAL FILM 390 1% 1/6W R153 RD14BB2C273J RES. CARBON 27K 5% 1/6W
R44 RN14BK2C4701F RES. METAL FILH 4.7K 1% 1/6W R154 RD14BB2C273J RES. CARBON 27K 54 1/6W
R4S RN14BK2C4701F RES, METAL FILM 4,7K 1% 1/6¥ R155 RD14BB2C822J RES. CARBON 8.2k 5% '1/8W
R156 RD14BB2C273J RES. CARBON 27K 59 1/6W
R51 RD14BB2C101J RES. CARBON 100 59 1/6W R157 RD14BB2C273J RES. CARBON 27K 5% 1/6W
R52 RD14BB2C473J RES, CARBON 47K 5% 1/6W R158 RD14BB2C822J RES, CARBON 8.2k 5% 1/64
R53 RD14BB2C273J RES., CARBON 27K 5% 1/6u R159 RD14BB2C113J RES. CARBON 11K 5% 1/6W
R54 RD14BB2C202J RES. CARBON 2K 5% 1/6W R160 NO USE
RE5 RD14BB2C222J RES. CARBON 2,2k 5% 1/6W R161 RNI14BK2C5600F RES, METAL FILM 560 1% 1/6W
R56 RD14BB2C473J RES. CARBON 47K 5% 1/6W R162 RD14BB2C332J RES., CARBON 3.3k 5% 1/6W
R57 RD14BB2C202J RES. CARBON 2K 5% 1/6W R163 RD14BB2C102J RES. CARBON 1K 5% 1/6W
R58 RD14BB2C104J RES. CARBON 100K 5% 1/6W . R164 RD14BB2C273J RES. CARBON 27K 5% 1/6W
R59 RD14BB2C103J RES. CARBON 10K 5% 1/6W R165 RD14BB2C273J RES. CARBON 27K 5% 1/6W
R60 RD14BB2C754J RES. CARBON 750Kk 5% 1/6W R166 RD14BB2C822J RES. CARBON 8.2k 5% 1/6W
R61 RD14BB2C244J RES. CARBON 240K 5% 1/6W ;
R62 RD14RB2C622)J RES. CARBON 6.2K 5% 1/6W R170 RN14BK2C2002F RES., METAL FILK 20K 1% 1/6W
R63 RD14BB2C332J RES. CARBOX 3.3k 5% 1/6% R171 RN14BK2C2701F RES. METAL FILM 2.7K 1% 1/6W
R64 RD14BB2C153J RES. CARBOK 15k 5% 1/6% R172 RD14BB2C470J RES, CARBON 47 5% 1/6W
R65 RD14BB2C242J RES. CARBON 2.4K 5% 1/8W R173 RD14BB2C472J RES. CARBON 4.7k 5% 1/6¥W
R66 RD14BB2C132J RES. CARBON 1.3k 5% 1/6W R174 RN14RK2C4701F RES. HETAL FILM 4.7K 1% 1/6W
R67 RD14BB2C161J RES. CARBON 160 5% 1/6W R175 RD14BB2C101J RES. CARBON 100 5% 1/6W
R68 RD14BB2C183J RES. CARBON 18K 5% 1/6W R176 RN14BK2C2402F RES. METAL FILN 24K 1% 1/6W
R69 RD14BB2C103J RES. CARBON 10K 5% 1/6W R177 NO USE
R70 RD14BB2C821J RES. CARBON 820 5% 1/6W R178 RD14BB2C103J RES. CARBON 10K 5% 1/6W
R71 RD14BB2C103J RES. CARBON 10K 5% 1/6W R179 RD14BB2C103J RES. CARBON 10K 59 1/6W
.R72 RD14BB2C272J RES. CARBON 2.7 5% 1/6W R180 RD14BB2C103J RES. CARBON 10K 5% 1/6W
R73 RD14BB2C103J RES. CARBON 10K 5% 1/6W R181 RD14BB2C622J RES. CARBON 6.2k 5% 1/6W
R74 RD14BB2CS511J RES. CARBON 510 5% 1/6W R182 NO USE
R75 RD14BB2C242J RES. CARBON 2,4k 5% 1/6W R183 RD14BB2C221J RES. CARBON 220 5% 1/6W
R76 RD14BB2C471J RES. CARBON 470 5% 1/6W R184 RD14BB2C472J RES. CARBON 4,7k 5% 1/6W
R77 RD14BB2C101J RES., CARBON 100 5% 1/86W R185 RD14BB2C102J RES. CARBON 1K 5% 1/6W
R78 RD14BB2C222J RES. CARBON 2,2k 5% 1/6W R186 RD14BB2C101J RES. CARBON 100 5% 1/6W
R79 NO USE R187 RD14BB2C272J RES. CARBON 2.7k 5% 1/6W
R8O RD14BB2C220J RES. CARBON 22 5% 1/6W R188 RD14BB2C562J RES. CARBON 5.6K 5% 1/6W
R81 RD14BB2C181J RES. CARBON 180 5% 1/6W R189 NO USE
R180 RD14BB2C472J RES. CARBON 4.7% 5% 1/8W
R84 RD14BB2C224J RES. CARBON 220K 5% 1/6W R191 NO USE
R85 RD14BB2C224J RES. CARBON 220K 5% 1/6W R192 RD14BB2C221J RES. CARBON 220 5% 1/6W
R86 RD14BB2C103J RES, CARBON 10K 5% 1/6W R193 RD14BB2C221J RES. CARBON 220 5% 1/6W
R87 RN14BK2C1802F RES. HETAL FILN 18K 1% 1/6W
R88 RD14BB2C472J RES. CARBON 4.7k 5% 1/6W R196 RD14BB2C221J RES. CARBON 220 5% 1/6W
R89 RD14BB2C471J RES. CARBON 470 5% 1/6W
R90 RD14BB2C332J RES. CARBON 3.3k 5% 1/6W R201 RD14BB2C102J RES. CARBON 1K 5% 1/6W
R202 RD14BB2C101J RES. CARBON 100 5% 1/6W




60 -

REF. NO
R203
R204
R205
R206
R207
R208
R208
R210
R211
R212
R213
R214
R215
R216
R217
R218
R219
R220
R221

R225
R226
R227
R228
R228
R230
R231
R232
R233
k234
R235
R236
R237
R238
R239
R240

R246
R247
R248
R248
R250
R251
R252
R253

R301
R302

R310
R311
R312
R313

R343
R401

TC127
TCl128

v1o01
uio02
U103
uto4
U105
U106
u1e7
uios
uios
utio
urit
uriz
Uti3
U114

vra21
vizz
v123
U124

Ui41
U201
U202
U203

VR1

PARTS NO
RD14BB2C382J
RD14BB2C681J
RD14BB2C242J
RD14BB2C272J
RD14BB2CA470J
RD14BB2C561J
RD14BB2C162J
RD14BB2C432J
RD14BB2C470J
RD14BB2C470J
RD14BB2C101J
RD14BB2C471J
RD14BB2C622J
RD14BB2C470J
RD14BB2C302J
RD14BB2C242J
RD14BB2C681J
RD14BB2C392J
RD14BB2C472J

RD14BB2C220J
RDI4BRB2C820J
RD14BB2C391J
RD14BB2C471J
RD14BB2G152J
RD14BB2C392J
RD14BB2C103J
RD14BB2C103J
RD14BB2C683J
RD14BB2C303J
RD14BB2C474J
RD14BB2C472J
RD14BB2C472J
RN14BK2CT7502F
RN14BK2C5601F
RN14BK2C4702F

RD14BB2C470J
RD14BB2C101J
RD14BB2C220J
RD14BB2C332J
NO USE

RD14BB2C102J
RD14BB2C102J
RD14BB2C102J

R90-0647-05
R80-0651-05

RD14BB2C470J
RD14BB2C103J
NO USE

RD14BB2C242J

RD14BB2C1i562J
RD14BB2C432J

C05-0449-05
€05-0445-05

HD74HCOOFP
HC10102L
HC1OH131L
HD74HC123AFP
HD74HCO8FP
HID741iCOOFP
SN7T4ALSOON
HD74HCOOFP
HD74HC112FP
HD74HC595FP
HD74HC585FP
HC10107L
HD74HC585FP
HD14053BFP

HD14051BFP
KD14051BFP
KD14051BFP
HD14051BFP

25K332(F)
NJHOT2H
NJHAS58H
NJHOT2H

R12-3549-05

VR138 R12-2522-05

NAME & DESCRIPTION

PARTS LIST

RES. CARBON 3.9K 5% 1/6W
RES. CARBON 680 5% 1/6W
RES. CARBOX 2.4k 5% 1/6W
RES. CARBOX 2.7k 5% 1/6W
RES. CARBON 17 5% 1/6W
RES. CARBON 560 5% 1/6W
RES. CARBON 1.6K 5% 1/6W
RES. CARBON 4.3k 5% 1/6W
RES. CARBON 47 5% 1/6W
RES. CARBON 47 59 1/6W
RES. CARBON 100 5% 1/6W
RES. GARBON 470 5% 1/6W
RES. CARBON 6.2k 5% 1/6W
RES. CARBON 47 5% 1/6W
RES. CARBON 3K 5% 1/6W
RES. CARBON 2.4K 5% 1/6W
RES. CARBON 680 5% 1/6W
RES. CARBON 3.9k 5% 1/6W
RES. CARBON 4.7k 5% 1/6W
RES. CARBON 22 5% 1/6W
RES. CARBON 82 5% 1/6W
RES. CARBON 390 5% 1/6W
RES. CARBON 470 5% 1/6W
RES. GARBON 1.5k 5% 1/6W
RES. CARBON 3.9k 5% 1/6W
RES. CARBON 10k 5% 1/6W
RES. CARBON 10k 5% 1/6W
RES. CARBON 68Kk 5% 1/6W
RES. CARBON 30K 5% 1/6W
RES. CARBON 470K 5% 1/6W
RES. CARBON 4.7k 5% 1/6W
RES. CARBON 4,7k 5% 1/6W
RES. METAL FILH 75K 1% 1/6W
RES. METAL FILM 5,6K 1% 1/6W
RES, METAL FILM 47Kk 1% 1/6W
RES. CARBON 417 5% 1/6W
RES. CARBON 100 5% 1/6W
RES. CARBON 22 5% 1/6W
RES. CARBON 3.3k 5% 1/6W
RES. CARBON 1K 5% 1/6W
RES. CARBON 1K 5% 1/6W
RES. CARBON 1K 5% 1/6W
RES. NETWORK(SWEEP 1)

RES. NETWORK(SWEEP 2)

RES. CARBON 47 5% 1/6W
RES. CARBON 10k 5% 1/6W
RES. CARBON 2,4K 5% 1/6W
RES. CARBON 1.5k 5% 1/6W
RES. CARBON 4.3k 5% 1/6W
CAP, TRIMHER 100P

CAP, TRIMHER 20P

1C,QUAD 2 IKPUT NAND GATE
I'C,QUAD 2-INPUT NOR GATE
1C,DUAL D-FILP FLOP

IC,DUAL RETRIGG, SINGLE SHOT
IC,QUAD 2-INPUT AND GATE
IC,QUAD 2 INPUT NAND GATE
IC,QUAD 2-INPUT NAND GATE
IC,QUAD 2 INPUT NAND GATE
1C,DUAL J~K F,F. (WITH PR&CLR)

1C,8~BIT SHIFT REGISTER/LATCH
1C,8-BIT SHIFT REGISTER/LATCH

IC,TRIPLE 2 INP

1C,8-BIT SHIFT REGISTER/LATCH
1C,TRIPLE 2CHl ANALOG N¥PX/DE-MNP
1C,8-CH
1C,8-CH
1¢,8-CH
1G,8-CH

FET,

IC,DUAL J-FET

ANALOG
ANALOG
ANALOG
ANALOG

N-CHANNEL

1G,DUAL OP-ANP

IC,DUAL J-FET
RES,

RES.

SENI

SENI

UT EXC OR/NOR

HKPX/DE-HPX
HPX/DE-HPX
HPX/DE-HPX
MNPX/DE-HPX

INPUT OP-AMNP
INPUT OP-ANP
FIXED 10KB

FIXED S5KB

REF.NO PARTS NO NAKE & DESCRIPTION
VR143 R12-1545-05 RES. SEHI FIXED 1KB
VR144 NO USE
VR145 R12-2522-05 RES. SENI FIXED 5KB

ATT UNIT
X75-1200-00
REF.NO PARTS NO NAKE & DESCRIPTION

Gl
G2
c3
C4
C5

41

Cc9
C10

Cl4
C1d
Clé
Cl17

C24

clol
Cl102
c103
clo4
C105
cloe6

c1o09
c110

Cl14
Cl15
Cl16
C117

G124

C201
G202

C210
G211
czlz
c213
C214
C215

D1
D2

D101
D102

b201
D202

D203
D204

K1
K2

K101
K102

L2190
P1
P1o1
P202
P211
Q1

Q2
Q3

J21-4755-04
J73-01156-12
N08-0739-05
N32-3006-41
R92-1061-05
C81-0502-05
CEO4BWIE220M
CQ92FH1H102K
CQ92rM1INN1I03K
CQO2FMIN104K
CQO92FH1H104K

CEO4EWICIOLN
CEO4EWICIOLN

CQY2FH1N104K
CQO2FH1H104K
CK45FF1H1032
CCA45FCliIHB20J

CC45FCH1HO60C

C81-0502-05

CEO4BWIE220H
CQO2FHIH102K
CQO2FXI1N103K
CQO2FN1H104K
CQ92FX1H104K

CEO4EWICIO1H
CEO4EWICLIO0LH

CQ82FN1H104K
CQO2FN1N104K
CK45FFINI03Z
CC45FCH1IH620J

CCA5FCHINO050C

CKA5FF1H1037
CKAS5FFIN103Z

CEO4EW1IC221X
CE04EW1C221X
CEOAEW1C471X
CEO4EWIC471X
CQO2FH1H104K
CQO2FX1N104K

155132
KTZ5.1JB

185132
MTZ5,1JB

155132
185132

155132
188132

$S51-2508-05
§51-2508-05

S51-2508-05
$51-2508-05

L40-1011-03
E40-3238-05
E40-3238-05
E40-3243-05
E40-3238-05
25K404(F)

25C3354(S)
25C3354(S)

BRACKET; FOR ATT
PCB (UNHOUNTED)
SCREW,SEMS BINDING TAPTITE 3X8

ZERO OHM (5HN)

SCREW,FLAT HD H3X6
JUMPING RES.

CAP, POLYESTER 0,01
CAP, ELECTRO 22
CAP. MYLAR 1000P
CAP. HYLAR 0.01
CAP, HYLAR 0.1
CAP, MYLAR 0.1
CAP., ELECTRO 100
CAP, ELECTRO 100
CAP., MYLAR 0.1
CAP., MYLAR 0.1
CAP.« CERANIC 0.01
CAP. GERANIC 62P
CAP. CERANIC 5P
CAP. POLYESTER 0.01
CAP., ELECTRO 22
CAP. MYLAR 1000P
CAP. MYLAR 0.01
CAP, MYLAR 0.1
CAP., MYLAR 0.1
CAP. ELECTRO 100
CAP. ELECTRO 100
CAP. HMYLAR 0,1
CAP, HYLAR 0.1
CAP, CERAMIC 0,01
GCAP, CERAMIC 62P
CAP, CERAMIC 5P
CAP, CERAMIC 0,01
CAP, CERANIC 0.01
CAP. ELECTRO 220
CAP, ELECTRO 220
CAP, ELECTRO 470
CAP, ELECTRO 470
GAP, MYLAR 0.1
CAP, MYLAR 0.1
DIODE

DIODE, ZENER 5.07V
DIODE

DIODE, ZENER 5,07V
DIODE

DIODE

DIODE

DIODE

RELAY

RELAY

RELAY

RELAY

FERRI INDUCTOR 100UH
PIN CONNECTOR 3P
PIN CONNECTOR 3P
PIN CONNECTOR 8P
PIN CONNECTOR 3P
FET, N-CHANNEL

TR, SI, NPN

TR, S1, NPN

20%
209
104
10%
10%
10%

20%
209

10%
10%
10%
5%

0.25P

20%
20%
109
10%
10%
10%

20%
20%

10%
10%
10%
5%

0,25P

10%
10%

20%
20%
20%
20%
10%
10%

10%

630V
25V
50V
50V
50V
50V

16V
18V

50V
50V
50V
50V

50V

630V
26V
50V
50V
50V
50V

16V
16V

50V
50V
S0V
50V

50V

50V
50V

16V
16V
16V
16V
50V
50V



REF. NO
Q4
Q5

Q101
Q102
Q103
Q104
Q105

Q201
Q202
Q203
Q204

R1
R2
R3
R4
RS
k6
R7
R38
R9
R10
RI11
R12
R13
R14
R16
R16
R17
R18
R19
R20
R21
R22
R23
R24

R31

R101
R102
R103
R104
R105
R106
R107
R108
R109
RI110
R111
R112
R113
R114
RI15
R116
R117
R118
R119
R120
R121
R122
R123
Ri24

R131

R201
R202
R203
R204
R205
R206
R207
R208
R208
R210
R211

S1
S101
U1
Uto1

U201
U202

PARTS NO
28C3354(S)
2563354 (S)

25K404(F)

25C3354(S)
25C3354(S)
25C3354(S)
25C3354(S)

25C4048
25C4048
25C4049
25C4049

RD14BB2C100J
RN14BK2E1803D
RN14BK2E8203D
RD14BB2C684J
RD14BB2C102J
RD14BB2C132J
RD14BB2C622J
RD14BB2C392J
RD14BB2C100J
RD14BB2C751J
RD14BB2C181J
RD14BB2C103J
RD14BB2C562J
RN14BK2C1004F
RD148BB2C472J
RD14BB2C100J
RD14BB2C621J
RD14BB2C103J
RN14BK2C1500F
RN14BK2C3000D
RN14BK2C3000D
RN14BK2C6000D
RN14BK2C2000D
RD14BB2C621J

RD14BB2G1034J

RD14BB2C100J
RN14BK2E1803D
RN14BK2E8203D
RD14BB2C684J
RD14BB2C102J
RD14BB2C132J
RD14BB2C622J
RD14BB2C392J
RD14BB2C100J
RD14BB2C751J
RD14BB2C181J
RD14BB2C103J
RD14BB2C562J
RN14BK2C1004F
RD14BB2C472J
RD14BB2C100J
RD14BB2C621J
RD14BB2C103J
RN14BK2C1500F
RN14BK2C3000D
RN14BK2C3000D
RN14BK2C6000D
RN14BK2C2000D
RD14BB2C621J

RD14BB2C103J

RD14BB2C102J
RD14BB2C102J
RD14BB2C102J
RD14BB2C102J
RD14BB2C102J
RD14BB2C101J
RD14BB2C101J
RD14BB2C101J
RD14BB2C101J
RD14BB2C104J
RD14BB2C104J

§02-4511-15
S02-4511-15
LF411CN
LF411CN

HD74HC595FP
HD741UC595FP

NAME & DESCRIPTION

TR. SI, NPN
TR. SI, NPN
FET, N-CHANNEL
TR. SI, NPN

TR. SI, NPN

TR, Si, NPWN

TR. SI, NPN

TR, SI, NPN

TR. SI, NPN

TR. SI, NPN

TR. SI, NPN
RES. CARBON

RES. METAL FILK
RES. HMETAL FILK
RES. CARBON
RES. CARBON

RES. CARBON

RES. CARBON
RES. CARBON
RES. CARBOY
RES. CARBOX
RES. CARBON
RES. CARBON
RES. CARBON
RES. METAL FILK
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. XETAL FILM
RES. METAL FILY
RES. METAL FILX
RES. HETAL FILM
RES. METAL FILX
RES. CARBON
RES. CARBON
RES. CARBON
RES. HETAL FILX
RES. METAL FILM
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES, CARBON
RES, CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. HETAL FILK
RES. CARBON
RES, CARBON
RES. CARBON
RES., CARBON
RES. METAL FILH
RES. HETAL FILH
RES. METAL FILK
RES. HETAL FILK
RES. HETAL FILK
RES. CARBON
RES. CARBON
RES., CARBON
RES. CARBON
RES., CARBON
RES, CARBON
RES. CARBON
RES., CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON

ATTENUATOR UNIT
ATTENUATOR UNIT
1C,DUAL JFET INPUT OP AMP

IC,DUAL JFET INPUT OP AHP

10

180K
820K
680K
1K

1.3K
8, 2K
3. 9K
10

750
180
10K
5.6K
1%

4. 7K
10

620
10K
150
300
300
600
200
620

10K

10
180K
820K
680K
1K
1. 3K
6.2K
3. 9K
10
750
180
10K
5.6K

4, 7K
10

620
10K
150
300
300
600
200
620

10K

1K
1K
1K
1K
1K
100
100
100
100
100K
100K

PARTS LIST

5%
0.5%
0.5%

5%

5%

5%

5%

5%

1/6W
1/4W
1/49
1/64
1/6W
1/64
1/6%
/6%
1/6%
1/6%
1/6W
1/6W
1/6W
1/6W
1/6¥
1/6W
1/6W
1/6W
1/6W
1/6W
1/6W
1/6W
1/6W
1/6W

1/64

1/6W
1/44
1/4¥
1/64
1/64
1/6W
1/6W
1/6W
1/6W
1/6W
1/64
1/6W
1/64
1/64
1/6W
1/6W
1/64
1/6W
1/64
1/6W
1/6W
1/6W
1/64
1/6W

1/6W

1/6W
1/64
1/6W
1/6W
1/6W
1/6W
1/6W
1/6W
1/6W
1/6W
1/6W

[C,8-BIT SHIFT REGISTER/LATCH
1C,8-BIT SHIFT REGISTER/LATCH

REF.NO PARTS NO NAME & DESCRIPTION
VR1 R12-4516-05 RES. SEMI FIXED 50KB
VR2 R12-05677-05 RES. SENI! FIXED 500 B
VR101 R12-4516-05 RES. SEMI FIXED 50KB
VR102 R12-0577-05 RES. SEMI FIXED 500 B
READOUT UNIT
X77-1720-00
REF.NO PARTS NO NAME & DESCRIPTION
F10-1649-03 SHIELD PLATE
F29-0520-04 INSULATION SHEET
J73-0118-02 PCB (UNMOUNTED)
B1 W09-0408-05 BATTERY,CR2354-1HKF
Gl CEO4EW1IC220H GAP, ELECTRO 22 20% 16V
G2 CCASFCH1H220J GAP. CERAN¥IC 22P 5% 50V
Cc3 CC45FCH1IN220J CAP. CERAMNIC 22P 5% 50V
Cz24 CKASFFIN1037 CAP, CERAMIC 0.01 10% 50V
C25 CQ92FMINL04K CAP. MYLAR 0.1 10% 50V
C26 CKAGFFINI1032 CAP, CERAMIC 0.01 10% 50V
c27 CQY2FH1H104K CAP, MYLAR 0,1 10% 50V
c28 CQO2FMIN104K GAP, MYLAR 0,1 10% 50V
28 CQO2FHKIN104K CAP, MYLAR 0.1 108 50V
C30 CQY2FKIH104K CAP, MYLAR 0.1 10% 50V
C31 CQO2FK1N104K CAP. MYLAR 0.1 10% 50V
c32 CQ92FX11t104K CAP. MYLAR 0.1 10% S0V
C33 CQ92FMIN104K CAP, MYLAR 0.1 10% 50V
C34 CQO2FX1N104K CAP, MYLAR 0.1 10% 50V
C35 CQY2FH1II104K CAP, KYLAR 0.1 10% 50V
C36 CQY2FMIH104K CAP, MYLAR 0.1 108 50V
€37 CQO2FNIN104K CAP, MYLAR 0.1 10% 50V
c38 CQS2FMIN104K CAP., MYLAR 0.1 105 50V
Cc38 CQO2FN1IN104K CAP, MYLAR 0.1 10% 50V
C40 CQO92FH1H104K CAP, MYLAR 0.1 10% 50V
C41 CK45FBIH102K CAP. CERAMNIC 1000P 10% 50V
C52 GEO4EWIHOLOMN CAP. ELECTRO 1 20% 50V
C60 CEOAEWICLO1H CAP, ELECTRO 100 20% 16V
C61 CC45FCHLIN10L1J CAP, CERAHIC 100P 5% 50V
c62 CQ92FN1HI04K CAP, MYLAR 0.1 108 50V
C63 CQO2FHIN104K CAP, MYLAR 0,1 10% 50V
C64 CQB2FK1INI04K CAP, KYLAR 0.1 10% 50V
C65 CQ92FK1H104K CAP. HYLAR 0,1 10% 50V
66 CQB2FHIN104K CAP. MYLAR 0.1 10% 50V
ce67 CQ82FK1H104K CAP, MYLAR 0.1 108 50V
C68 CQ92FM1H104K CAP. MYLAR 0.1 10% S50V
C69 CQ92FM1N104K CAP. HYLAR 0.1 10% 50V
C70 CEO4EWINOLION CAP. ELECTRO 1 20% 50V
C71 CEO4EWINOLIOH CAP. ELECTRO 1 20% 50V
c72 CEO4EWIHOLION CAP, ELECTRO 1 20% 50V
C73 CEOAEWIHOL0K GAP. ELECTRO 1 20% 50V
Cl02 CKASFF1H1037 CAP, CERAKIC 0.01 10% 50V
C103 CKAS5FFil103Z CAP, CERANIC 0.01 10% 50V
C104 CQ92FKINI04K CAP. MYLAR 0.1 10§ 50V
C105 CK45FF111032Z CAP., CERAMNIC 0.01 10% 50V
C106 CK45FF1H1032Z CAP. CERANIC 0.01 10% 50V
C107 CK45FF1H1032Z CAP, CERANIC 0.01 10% 50V
C108 CKASBFFIH1032 CAP. CERANMIC 0.01 10% S50V
C109 CK45FF1H1032 CAP. CERAMNIC 0.01 10% 50V
C110 CKA5FF1H1032Z CAP, CERANIC 0.01 10% 50V
Cl1l CK45FFIN1032Z CAP. CERAMNIC 0.01 10% 50V
C112 CK45FF1H1032Z GAP. CERANIC 0.01 10% 50V
C113 CKASFFIH103Z CAP, CERAMNIC 0.01 10% 50V
C114 CKA5FF111037 GCAP, CERAMIC 0.01 10% 50V
G115 CKASBFF111032Z CAP. CERAMIC 0.01 10% 50V
C116 CK45FF1H103Z CAP, CERANIC 0.01 10% 50V
C117 CKA45FF11032 CAP, CERANIC 0.01 10% 50V
Ci18 CK45FFIH103%Z CAP, CERAMNIC 0,01 -10% 50V
C119 CK45FF1H103Z CAP, CERANIC 0.01 10% 50V
G120 CKA4S5FF1IH1032 CAP. CERAMIC 0.01 10% 50V
€121 CKASBFF1H1032 CAP. CERAMIC 0,01 10% 50V
G122 CKASFFIH1032Z CAP, CERANIC 0.01 10% 50V
G123 CKASFFill1032Z CAP, CERANIC 0.01 10% 50V
€124 CQ92FN1H104K CAP, MYLAR 0,1 10% 50V
C125 CQ92FM1NH104K CAP, MYLAR 0.1 10% 50V
Cl26 CQO2FH1H104K CAP. MYLAR 0.1 105 50V
C127 CQO2FHIN104K CAP, MYLAR 0.1 10% 50V
C128 CQY2FHIN104K CAP, MYLAR 0.1 105 50V
C129 CQ92FH1H104K CAP, MYLAR 0,1 10% 50V
G130 CQO2FN1H104K CAP, MYLAR 0.1 108 50V
C131 CQ92FH1H104K CAP, MYLAR 0.1 10% 50V

61



62

REF. NO
C132
C133
C134
€135
C136
C137
G138
G139
C140
Cl4al
G142
G143
C144
€145
C146
c147
G148
CL49
G150
C161
C152
€153

G161
Cl62
C163
Cl164
C165
C1686
C167
G168
Cl69
C170

D1
D2
D3
D4
D5
D6
D7
D8

L1
L2

Pl
P2
P3
P4

Ql
Q2

R1
R2
R3
R4
RS
R6
R7
R8
R9
R10

R24
R25

R28
R28
R30
R31
R32
R33
R34
R3S
R36
R37
R38
R39
R40
R41
R42
R43
R44
R45
R46
R47
R48
R49
R50

PARTS NO
CQS2FMIN104K
CQI2FHIN104K

NO USE
CQO2FH1U104K
CQY2FH1IN104K

NO USE -
CEQ4EW1ICAT0H
CQ92FH1N104K
CQ92FNIN104K
CQ92FX1NH104K
CQ92FY1H104K
CQO2FN1H104K
CQO2FN1H104K
CQO2FH1H104K
CQO2FX1H104K
CQO2FHI1H104K
CQ92FM1H104K
CKASFF1H1037
CQ92FMINL04K
CQO2FHIH104K
CQO2FH1IH104K
CK45FF111032

CEO4ERICLOIN
CEOAEWLICLIOLH
CEO4EWICIO1YN
CEO4ENICI01Y
CQ92FK1H104K
CQ92FX1H104K
CQ92FX1H104K
CQO2FN1H104K
CQ92FH1H104K
CQO2FK1H104K

158132
188132
155132
188132
DAP803
DAP803
185132
¥TZ5, 1JB

L40-1011-03
L40-1011~03

E40-7212-05
E40-7211-05
E40-7209-05
E40-7035-05

25863354 (S)
2563354 (8S)

RD14BB2C101LJ
RD14BB2C391J
RD14BB2C382J
RD14BB2C391J
RD14BB2C103J
RD14BB2C472J
RD14BB2C103J
NO USE

RD14BB2C472J
RD14BB2C103J

RD14BB2C104J
RD14BB2C273J

RD14BB2C152J
RD14BB2C152J
RN14BK2C1303F
RD14BB2C103J
RD14BB2C103J
NO USE
RD14BB2C472J
RN14BK2C5101F
RN14BK2C5101F
RN14BK2C3302F
RN14BK2C9090F

RN14BK2C1801F

RN14BK2C4T701F
RN14BK2G2400F
RN14BK2C1801F
RN14BK2CA4701F
RN14BK2C2400F
NO USE

RN14BK2C1002F
RN14BK2C1002F
RNI4BK2C5600F
RN14BK2C5600F
RD14BB2C103J

PARTS LIST

NAME & DESCRIPTION

CAP, MYLAR

CAP, MYLAR
CAP. - MYLAR

CAP. HYLAR

CAP. ELECTRO
CAP., MYLAR

CAP. MYLAR

CAP., HMYLAR

CAP. MYLAR

CAP, HYLAR

CAP, HYLAR

CAP., HYLAR

CAP., MYLAR

CAP, MYLAR

CAP., MYLAR

CAP, GERANMIC
CAP. MNYLAR

CAP, MYLAR

CAP, MYLAR

CAP, CERANIC
CAP, ELECTRO
GAP, ELECTRO
CAP., ELECTRO
CAP, ELECTRO
CAP. MYLAR

CAP. MYLAR

CAP, MYLAR

CAP, MYLAR

CAP, MYLAR

CAP, MYLAR
DIODE

DIODE

DIODE

DIODE

DIODE ARRAY
DIODE ARRAY
DIODE

DIODE, ZENER
FERRI INDUCTOR
FERRI INDUCTOR
PIN CONNECTOR
PIN CONNECTOR
PIN CONNECTOR
PIN CONNECTOR
TR, SI, NPN

TR. SI, NPN
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES.. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES, CARBON
RES. CARBON
RES., METAL FILHM
RES, CARBON
RES. CARBON
RES. CARBON
RES. METAL FILHM
RES. METAL FILM
RES. METAL FILM
RES., METAL FILM
RES. METAL FILH
RES. METAL FILH
RES, METAL FILM
RES, METAL FILN
RES., NETAL FILN
RES. METAL FILX
RBS. METAL FILK
RES. METAL FILK
RES. METAL FILK
RES. METAL FILKM
RES. CARBON

0,1 109
0.1 109
0.1 10%
0.1 10%
47 209
0.1 10%
0.1 10%
0.1 109
0.1 10%
0.1 10%
0.1 10%
0.1 10%
0.1 10%
0.1 10%
0.1 109
0.01 10%
0.t 10%
0.1 10%
0.1 10%
0.01 10%
100 20%
100 20%
100 20%
100 20%
0.1 104
0.1 10%
0,1 10%
0.1 10%
0.1 109%
0.1 10%
5.07V
100UH- 10%
100U 109
34P

20P

50P

40P

100 5%
390 5%
3.9k 5%
390 5%
10K 5%
4,7k 5%
10K 5%
4.7% 5%
10K 5%
100K 5%
27K 5%
1.5k 5%
1.5k 5%
130K 1%
10K 5%
10K 5%
4,7k 5%
5.1K 1%
5.1k 1%
33K 1%
909 1%
1.8k 1%
4.7k 1%
240 1%
1.8k 1%
4.7k 1%
240 1%
10K 1%
10K 1%
560 1%
560 1%
10K 5%

50V
50V

50V
50V

16V
50V
S50V
50V
50V
50V
50V
50V
50V
S0V
50V
50V
50V
50V
50V
50V

16V
16V
16V
16V
50V
50V
50V
50V
50V
50V

1/6W
1/6W
1/6W
1/6W
1/6W
1/6W
1/64

1/64
1/6W

1/6W
1/6W

1/6¥
1/6W
1/64
1/6W
1/8W

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

1/6%
1/64
1/6W
1/6W
1/6W

REF. NO
R51
RS2
R53
R54

R58
R59
R60
R61
R62
R63
R64
R65
R66
R67

R70
R71
R72
R73
R74
R75
R76
R77
R78
R79

RSl
RS2
R83
R84
R95
R96
R97
R98
R9S
R100
R101
R102
R103
R104
R105
R106

RAL
RA2

U1
U2
U3
U4
Us
ue
7
[ix:}
]
u1o
U1l
U1z
13
Ui4
Uis
Uie
vi7
Uis
Uut9

23
u24
u2s
u26
u27
u28
u2g
u3o
us1
U3z
u33
U34
U35
u36
u37
u3s
u3s
Udo
v41
42
U43
U4a4
U45
u4e

PARTS NO
RD14BB2C103J
NO USE
RD14BB2C103J
RD14BB2C101J

RD14BB2C222J
RD14BB2C222J
RD14BB2C222J
RD14BB2C222J
RD14BB2C473J
RD14BB2C473J
RD14BB2C473J
RDLABB2CA73J
RD14BB2C473J
RD14BB2C103J

RD14BB2C473J
RD14BB2CAT73J
RD14BB2C331J
RD14BB2C101J
RD14BB2C101J
RN14BK2C2001F
RN14BK2C2001F
RN14BK2C2001F
RN14BK2G2001F
RN14BK2C2001F

RD14BB2CA73J
RD14BB2C473J
RD14BB2C473J
RD14BB2C473J
RN14BK2C2001F
RN14BK2C2001F
RN14BK2C2001F
RN14BK2C2001F
RD14BB2C382J
NO USE
RD14BB2C431J
RD14BB2C431J
RD14BB2C431J
RD14BB2C431J
RD14BB2CA31J
RN14BK2C3602F

R90-0662-05
R80-0663-05

LI008OBF
T93-0751-74

HB8464-10LL-FP

CTH5110
ID74UC138FP
HD74LS138FP
HD74HC238FP
KED74HCI38FP
HD74LS244FP
HD74LSZ44FP
HD74LS244FP
HD74HC574FP
HD74LS244FP
HD74HC244FP
HD74LS107AFP
HD74LS107AFP
NO USE
HD74LS107AFP
HA17555PS

HSHE6242BGS-VK
PST518B
HD14066BP
HD74HCO8FP
HD74HCO4FP
HD74LS157FP
HD74LS157FP
HD74ALS107AFP
HD74LS11FP
T93-0752-04
CTH5020
ID74HC174FP
ANBO12DC
HD14051BFP
HD14051BFP
HD14051BFP
HD14052BFP
D14052BFP
HD74HC244FP
NJHOT72H
NJKOT72MH
NJHOT72H
NJHOT2H
HD74HCOOFP

NANE & DESCRIPTION

RES. CARBON 10K 5% 1/6W
RES. CARBON 10K 5% 1/6W
RES., CARBON 100 5% 1/6W
RES. CARBON 2.2K 5% 1/6W
RES. CARBON 2,2K 5% 1/6W
RES., CARBON 2.2k 5% 1/6W
RES. CARBON 2.2k 5% 1/6W
RES., CARBON 47K 5% 1/6W
RES. CARBON 47K 5% 1/6W
RES. CARBON 47K 5% 1/6W
RES. CARBON 47K 5% 1/6W
RES, CARBON 47K 5% 1/6W
RES. CARBON 10K 5% 1/6W
RES. CARBON 47K 5% 1/6W
RES. CARBON 47K 5% 1/6W
RES. CARBON 330 5% 1/6W
RES. CARBON 100 5% 1/6W
RES. CARBON 100 5% 1/6W
RES. METAL FILM 2K 1% 1/6¥
RES., METAL FILY 2K 1% 1/64
RES, METAL FILN 2K 1% 1/6W
RES. METAL FILM 2K 1% 1/6W
RES. METAL FILY¥ 2K 1% 1/6W
RES, CARBON 47K 5% 1/6W
RES. CARBON 47K 5% 1/6W
RS, CARBON 47K 5% 1/6W
RES. CARBON 47K 5% 1/6W
RES. METAL FIL¥ 2K 1% 1/6W
RES., METAL FILH 2K 1% 1/6W
RES, METAL FILN 2K 1% 1/6W
RES. METAL FILH 2K 1% 1/6W
RES. CARBON 3.9k 6% 1/6W
RES. CARBON 430 5% 1/6W
RES. CARBON 430 5% 1/6W
RES. CARBON 430 5% 1/6W
RES. CARBON 430 5% 1/6W
RES., CARBON 430 5% 1/6W
RES. METAL FILK 36K 19 1/6W
RES. NETWORK

RES., NETWORK 8X1H

IG,280B CPU

PROGRAK ROM (MBH27128-25)
1C,S-RAN

IC,GATE ARRAY

1¢,3-8 DECOD. /DE-HPX
1C,3-T0-8 DENULTIPLEXER
1€,3-T0-8 LINE DECODER
1C,3-8 DECOD, /DE-XPX
1C,0CTAL 3-STATE BUS BUFFER
IC,0CTAL 3-STATE BUS BUFFER
1C,0CTAL 3-STATE BUS BUFFER
IC,0CTAL D-F.F. (3-8)
IC,0CTAL 3-STATE BUS BUFFER
IC,0CTAL BUS BUFFER

1C,QUAD JK-FF WITH CLEAR
1G,QUAD JK-FF WITH CLEAR

IC,QUAD JK-FF WITH CLEAR
IC,TIXER

IC,REAL TIHE CLOCK

IC,RESET

IC, QUAD ANALOG SW/QUAD HPX
[G,QUAD 2-INPUT AND GATE
IC,HEX INVERTER .

IC,2 TO 1 DATA SELECTORS

IC,2 TO I DATA SELECTORS
IC,QUAD JK-FF WITH CLEAR
IC,TRIPLE 3-INPUT AND
PROGRANKED ROM

IC,GATE ARRAY oP oV
IC,HEX D-TYPE FLIP-FLOP
1C,12-BIT D/A CONVERTER
1C,8-CH ANALOG HPX/DE-HPX
1C,8~CH ANALOG MPX/DE-HPX
IC,8-CH ANALOG HPX/DE-HPX
1C,DUAL 4-CH ANALOG MPX/DE-HPX
IC,DUAL 4-CH ANALOG HPX/DE-NPX
I1C,0CTAL BUS BUFFER
IC,DUAL J-FET INPUT
IC,DUAL J-FET INPUT
IG,DUAL J-FET INPUT OP-AHP
IC,DUAL J-FET INPUT OP-ANP
IC,QUAD 2 INPUT NAND GATE

OP-AMP
OP-ANMP



REF.NO
ua47
u4s
u4s
uso
Us1
Us2
Us3

X2

PARTS NO
NJH311H
DACOBOBLCN
HD74HC564FP
HD74AHCS74FP
HD14051BFP
NJHOT2H
NJHOT2H

L77-1229-05

STORAGE UNIT

NAME & DESCRIPTION

PARTS LIST

I1C,VOLTAGE COMPARATOR
1C,8-BIT D/A CONVERTER

1C,0CTAL D-TYPE FLIP-FLOP
(3-5)

IC,0CTAL D-F.F,

1C,8-CH ANALOG NPX/DE-HPX
IC,DUAL J-FET
IC,DUAL J-FET

CRYSTAL RESONATOR

INPUT OP-AMNP
INPUT OP-ANP

X77-1730-00

REF.NO

Gl
c2
C3
G4
C5
GCé
c7
[oF:]
C9
Clo0
Cl1
ci2
c13

61
C62
C63
C64
C65
C66
c67

C71
c72
c73
C74

c81l

c120
c121
c122

G130
C140
C143
G150

C171
C172
C173
Cl174
C175
C1786

€180
c181

C186
c187
C188
G189
C190

6201
6202
€203
c204
c205
€206
€207
€208
€209
€210
c211
c212
€213
c214
c215

PARTS NO
J73-0120-12
CEO4EWICIOLN
CEOQ4EWICIOLH
CEO4EWICIOLH
CEO4EWICIO0I1N
CQ92FH1IN104K
CQO2FHIN104K
CQO2FH1INH104K
CQO2FK1H104K

NO USE
C90-3048-05
CC45FCItINi100D
CC45FCHIN100D
CQ92FH1IH1I04K

CEO4EWICI00HK
CEOAEW1C220H
CEO4EWIC220H
CEQAEWIC220H
CEO4EWIC220H
NO USE

CEO4LEW1C220K

CCASFCH1IH221J
CQ92FN1H104K
CQ92F¥1H104K
CQ92FNIH104K

CKA5FF1N1032

CK45FFIH103Z
NO USE
CK45FF1H1032

CEO4EWIE220H
CC4SFSLIHLIOLY
CCA5FSLIH1I01J
CKASFFIH103Z

CKASFFIN1037
CK45FF1H1032
CKA5FFIN103Z
NO USE

CK4S5FFIH103Z
CK45FF1H1032

CK45FF1H103Z
CK45FFIN1032Z

CKAS5FFIN1032Z
CK45FF1111032
CK45FF1H1032
CK45FF1IH1032Z
CKAS5FF1H1032Z

CK45FF1H1032Z
CK45FF1H1032
CK45FFIH1037
CKAS5FF111032
CK45FF1111032
CK45FF1H1032
NO USE
CKAS5FF1111032
CK45FF1H1032
CK4A5FF111037
CK45FF111032
CK45FF111032
CKA5FF1H1032
CK45FF1N1032
CKA5FF1H1032Z

NAME & DESCRIPTION

PCB (UNHOUNTED)

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.
GAP,
CAP,
CAP,

CAP,
CAP.
CAP,

CAP.
CAP.

GAP,
CAP.

GAP,
CAP,
CAP,
CAP,
CAP,

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

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

ELECTRO
ELECTRO
ELECTRO
ELECTRO
HYLAR
HYLAR
HYLAR
MYLAR

HETAL FILM
CERAMIC
CERANIC
HYLAR

ELECTRO
ELECTRO
ELECTRO
ELECTRO
ELECTRO

ELECTRO

CERAHIC
HYLAR
KYLAR
HYLAR

CERANIC
CERAMIC
CERAMIC
ELECTRO
CERAKIC
CERAMNIC
CERANIC

CERANIC
CERANIC
CERANIC

CERANIC
CERANIC

CERAKIC
CERAKIC

CERAKIC
CERAMIC
CERAMIC
CERANIC
CERANIC

CERANIC
CERANIC
CERAHIC
CERANIC
CERANIC
CERANIC

CERANIC
CERANIC
CERAMNIC
CERAMIC
CERANIC
CERANIC
CERANIC
CERAMIC

10
10
10
10
0

coc o

1
10
10
0

10
22
22
22
22

coocococo coocoo

coococococoo

0
0
0
0
1

1
1
1
P

P
1

.01
.01

01

.01

01
01
01

.01

01
01
01

.01

01

.01
.01
.01

01

.01
.01
.01
.01

20%
20%
20%
20%
109
10%
10%
10%

19
0,5P
0.5P

10%

20%
20%
20%
20%
20%

20%

5%

10%
10%
10%

10%
10%
10%
20%
5%

5%

10%

10%
10%
10%

10%
10%

10%
10%

10%
10%
10%
10%
10%

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

10%
10%
10%
10%
10%
109
10%
109

16V
16V
16V
16V
50V
50V
50V
50V

100V
S0V
50V
S50V

16V
16V
16V
16V
16V

16V

50V
50V
50V
50V

50V
50V
50V
25V
50V
50V
50v

50V
50V
50V

50V
50V

50V
50V

50V
50V
50V
50V
50V

50V
50V
50V
50V
50V
50V

50V
50V
50V

50V -

50V
50V
50V
50V

REF.NO
C218

c221
c222
¢z23
cz224
c225

G228
c2289
c230
c231

D10
D11
D12
D13

D130
L1

L5
L6

P2
P3
P4
PS5
P6
P7

P10O1L
Q41

Q120
Q162

R111
R112
R113
R114
RL115
R116
R117
R118
R119
R120
R121
R122
R123
R124
R125
R126
R127
R128
R129
R130
R131
R132
R133
R134
R135
R136
R137
R138
R138
R140
R141
R142

R167
R158
R1589
R160
R161
R162
R163
R164
R165
R166
R167
R168

RA1
RA2
RA3
RA4
RAS
RAB

PARTS NO
CK45FF1H1032Z

CQQ2FMIN104K
CEO4LEWLIEATOM
CQ92FH1NI104K
CQ92FH1H104K
CQS2FN1II104K

CQY2FNIH104K
CK45FF1Nn1032
CKABFF1111032
CK45FF1111032

158132
155132
155132
KATO00

NTZ4,7JC
L40-1011-03

L40-1011-03
L40-1011-03

E40-7208-05
E40-7209-05
E40-7035-05
NO USE

E40-3243-05
E40-5066-05

E40-3238-05
25K583
ZSAi175(F)
2SAL175(F)

RD14BB2C103J
RD14BB2C472J
RD14BB2C472J
RD14BB2C101J
RD14BB2C103J
RD14BB2C103J
RD14BB2C472J
RD14BB2C472J
NO USE
RD14BB2C472J
RD14BB2C472J
RD14BB2C182J
RD14BB2C222J
RD14BB2C302J
RD14BB2C472J
RD14BB2C472J
RD14BB2C472J
RD14BB2C472J
RD14BB2C273J
NO USE
RD14BB2C102J
RD14BB2C471J
RD14BB2C272J
RD14BB2C682J
RD14BB2C823J
RD14BB2C682J
RD14BB2C103J
RD14BB2C103J
RD14BB2C102J
NO USE
RD14BB2C101J
RD14BB2C102J

RD14BB2C472J
RD14BB2C102J
RD14BB2C100J
RD14BB2C332J
RD14BB2C562J
RD14BB2C101J
RD14BB2C221J
RD14BB2C221J
RD14BB2C221J
RD14BB2C221J
RD14BB2C470J
RD14BB2C470J

R90-0612-05
R90-0612-05
R80-0612-05
R90-1122-05
R90-1123-05
R90-1123-05

NAHE & DESCRIPTION

CAP,

CAP,
CAP.
CAP,
CAP,
CAP,

CAP.
CAP.
CAP,
CAP.

DIODE
DIODE
DIODE
DIODE

DIODE
FERRI

FERRI
FERRI

PIN C
PIN C
PIN C

PIN C
PIN C

PIN C
FET,

TR, S
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.

CERAMIC

HYLAR
ELECTRO
HYLAR
HYLAR
HYLAR

HYLAR
CERAMIC

CERAMNIC
GERAMIC

, LENER

INDUCTOR

INDUCTOR.

INDUCTOR

ONNECTOR
ONNECTOR
ONNECTOR

ONNECTOR
ONNECTOR

ONNECTOR
N-CHANNEL
1, PNP

I, PNP

CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON
CARBON
CARBON
CARBON
GCARBON
CARBON
CARBON
CARBON
GCARBON

CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON

CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
GARBON

NETWORK
NETWORK
NETWORK
NETWORK
NETWORK
NETWORK

0,01

8.6V
100UH

100UH
100UH

26P
50P
40P

8p
gP

3P

10K
4, 7K
4. 7K
100
10K
10K
4, 7K
4, 7K

4. 7K
4. 7K
1, 8K
2, 2K
3K
4, 7K
4, 7K
4. 7K
4, 7K
27%

1K
470
2. 7K
6. 8K
82K
6. 8K
10K
10K
1K

100
1K

4. 7K
1K
10
3. 3K
5.6K
100
220
220
220
220
47
47

8X4, 7K
8X4,7K
8X4, 7K
8X150
8X220
8X220

10%

10%
20%
10%
10%
10%

10%
10%
10%
10%

10%

10%
10%

50V

50V
25V
50V
50V
50V

50V
50V
50V
50V

1/6W
1/6W
1/6W
1/6W
1/64
1/6%
1/6W

1/6W,

1/6W
1/6W
1/6W
1/6W
1/64
1/64
1/6W
1/64
1/6W
1/64

1/6W
1/6W
1/6W
1/6W
1/6W
1/6W
1/6W
1/6¥%
1/6W

1/6W
1/6W

1/6W
1/6W
1/6W
1/6W
1/64
1/64
1/64
1/6%
1/6W
1/6W
1/6W

1/6W°

63



64

REF. NO
RA7
RA8

ugo
g1
ug2
83
U84
u8s
u8s
ug7
ugs
usg
ugo
sl
us2

U85

U106
U106
vio7
U108
uiog
uito
Uit
uirz
U113
Uii4

U120
U121
U122
viz3
U124

v1a7
ur2s
u12e
u13o
u13t
U132
U133
U134
U135
U136
U137
Ut3s
U139
U140
U141
ui4z
U143

U148
U148
uiso
Ul1s1
U152
U153
U154
U155
Uise
U157

VR11
VR12

X3
X4

PARTS NO
R90-1123-05
R90-1122-05

HAX232CPE
IfP64180RICPBYX
HD74HC244FP
HD74HC244FP
HD74HC244FP
HD74HC245FP
SN75160BN
SN75161BN
upPD7210C

HB84256-10LL-FP
¥B8464-10LL-FP

HD74HC125FP
CTH5120

T93-0753-04

¥B84256-10LL-FP

ID7AHC238FP
HD74HC138FP
HD74HCHT74FP
HD74NCH41FP
NO USE
HD74HCO8FP
NO USE
ID74HC74FP
HD74HCOOFP

HD74HC574FP
HD74LS74FP
NO USE

HD74LS161FP
HD74LS161FP

ID74HC574FP
SN7T4ALST4AN
NJN36OH
SN748196N
SN7T4FT74N
ID74HCI61FP
SN74AS153N
SPG-8650-0
HD740C74FP
HD741C238FP
SN7AALS7T4AN
HD74HC574FP
HD741C592FP
HD74HC5982FP
HD74HC592FP
HD74HC592FP
HD74HC592FP

ANB012DC

HD74HC4040FP
NJXO72X

NO USE

SN74ALSO4AN
HD74UC245FP
HD741C574FP
HD74LS153FP
HD74HC244FP
HD74HC244FP

R12-2523-05
R12-3551-05

L77-1071-05
L77-1069-05

PARTS LIST

NAHE & DESCRIPTION
RES. NETWORK 8X220
RES., NETWORK 8X150

1C,RS-232C DRIVERS/RECEIVERS
1C,CPU

1C,0CTAL BUS BUFFER

1C,0CTAL BUS BUFFER

1C,0CTAL BUS BUFFER

IC,0CTAL 3-S5 BUS TRANSCEIVER
1G,0CTAL GP-1B TRANSCEIVER
1C,0CTAL GP-IB TRANSCEIVER
IC,GP-1B CONTROLLER

1C,S-RAN

1C,S-RAK _

1C,QUAD BUS BUFFER (3-S)
IC,GATE ARRAY

I1C,PROGRAMHMED ROM

IC,S-RAM

1G,3-T0-8 LINE DECODER

1C,3-8 DECOD. /DE-HPX

I1C,0CTAL D-F.F. (3-S)

1C,0CTAL 3-S BUFFER/LINE DRIVE

IC,QUAD 2-INPUT AND GATE

1G,DUAL D-F.F,
IC,QUAD 2 INPUT NAND GATE

IC,0CTAL D-F,F,
IC,DUAL D-F.F,

(3-8)
(WITH PR&CLR)

IC,STNC.
1C,STNC,

4-BIT BINARY COUNTER
4-BIT BINARY COUNTER

1C,0CTAL D-F,F, (3-5)

1C,DUAL D~-F,F., (WITH PR&CLR)
IC,DIFFERENTIAL CONPARATOR
1C,LATCH

1G,DUAL D-FLIP FLOP

1C,SYNC, 4-BIT COUNTER

1C,DUAL 4~1 DATA SELECTOR/MPX
1C,PROGRANMABLE DEKULTIPLIER
I1C,DUAL D-F.F

16,3-T0-8 LINE DECODER

IC,DUAL D-F,F. (WITH PR&CLR)
1C,0CTAL D-F.F, (3-5)

1C,8-BIT REGISTER BINARY COUNT
1C,8-BIT REGISTER BINARY COUNT
1G,8-BIT REGISTER BINARY COUNT
1G,8-BIT REGISTER BINARY COUNT
1C,8-BIT REGISTER BINARY COUNT

1€,12-BIT D/A CONVERTER
IC,12-BIT BINARY COUNTER
IC,DUAL J-FET INPUT OP-ANP

IC,HEX INVERTER

IC,0CTAL 3-S5 BUS TRANSCEIVER
IC,0CTAL D-F.F, (3-5)
IC,DUAL 4-1 DATA SELECT./HPX
IC,0CTAL BUS BUFFER

IC,0CTAL BUS BUFFER

SEMI
SENI

RES,
RES,

FIXED 5KB
FIXED 10KB

CRYSTAL RESONATOR
CRYSTAL RESONATOR

A/D CONVERTER UNIT

X78-1080-00

REF.NO

(]
GCa
Cc5
6

ct2
C13

Clé

C19
C20
c21
c22
c23
C24
C25
C26
c217
c28
c29
C30
C31
c32
C33
34
C35
36
37
c38
Cc39
C4a0
Cal
C42
Ca3
GCa4
Cas
Ca6
C47
ca48
Gag
c50
C51
C52
53
C54

C61l
C62
C63
C64

C71
c72

C77

c82

C101
c1oz

C106

G110
cit1
c112
C113

€120

C142

G145
Cl46

C149
C150
C151

C155
C156
G167
G158
G159

PARTS NO
J73-0119-12
CC45FCH1HO80D
CQ92FN1HI04K

NO USE
CQ92FN1H104K

CEOAEWIC4AT70H
CEO4LEWICATOM

CCASFCHINOBOD

CQO2FH1H104K
NO USE
CC45FCHIN270J
NO USE
CC45FCH1N270J
NO USE
CEO4EWICA470H
CEQ4EWIC4T70H
CQ92FH1H104K
CQY2FN11104K
CQO2ZFH1NL104K
CQ92FHIN104K
CQO2FMIN104K
CQO2FHIN104K
CQO2FNIN104K
CQ92FHIN104K
CQOzZFHINI04K
CQO2FHINI04K
CQO2FN 1104k
CQO2FN1H104K
CQ92FN1IN1 04K
CQY2FN11H104K
CQ92FNINI04K
CKASFF1H1032
NO USE
CQO2FNIN104K
CQQ92FN1H104K
CCas5FCHINI21J
CQO2FHIN104K
CQOZ2FNINL04K
CQIZFN1INI04K
CEOAEWICIO0LN
CQ92FN1H104K
NO USE
CCASFCHIH270J
CCA5FCHI1NH270J

CC45FCHIH150J
CCASFCHIN180J
CC45FCHINLIO00D
CK45FB1MH222K

CEQ4LEWICIO00N
CQO2FN1H104K

CK45FF1H103%Z

CKA5FF1H103Z

CEO4EWIC470H
CQ92FH1N104K

CK45FF11H1032

CEO4EWLICAT70M
CKA5FF111032
CKASFF1H1032
CKA5FF1H1032

CQI92FN1H104K
CR4SFF1H1032

CK45FF1H1032
CKASFFIH1032

CKASFF1H1032
CKA5FF1H103%
CC45FSL1H331J

CK45FF111037
CK4S5FF1H1032
CEO4EWIC470H
CQ92FH1H104K
CQ92FN1H104K

NAME & DESCRIPTION

PCB (UNKOUNTED)

CAP.
CAP.

GAP,

CAP.
CAP,

CAP,
CAP,
CAP,
CAP,

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

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

CAP,
CAP.

CAP.
CAP.
CAP,
CAP,

CAP.
CAP,

CAP.

CAP,

CAP.
CAP,

CAP,

CAP,
CAP,
CAP,
CAP,

CAP.
CAP,

CAP,
CAP,

CAR,
CAP,
CAP,

CAP
CAP
CAP,
CAP.
GAP,

CERAMIC
HYLAR

HYLAR

ELECTRO
ELECTRO

CERANIC
MYLAR

CERANIC
CERAMIC

ELECTRO
ELECTRO
HYLAR
HYLAR
MYLAR
HYLAR
HYLAR
MYLAR
HYLAR
MYLAR
HYLAR
HYLAR
HYLAR
MYLAR
MYLAR
MYLAR
MYLAR
CERAMIC

HYLAR
MYLAR
CERAMIC
HYLAR
HYLAR
MYLAR
ELECTRO
XYLAR

CERAKIC
CERANMIC

CERAMIC
CERANIC
CERANXIC
CERANIC

ELECTRO
HYLAR

CERAMIC

CERAMIC

ELECTRO
HYLAR

CERANIC

ELECTRO
CERAMIC
CERAKMIC
CERAMIC

MYLAR
CERANIC

CERANMIC
CERAMIC

CERAMIC
CERAMIC
CERAHIC

CERAMIC
CERANIC
ELECTRO
HYLAR
HYLAR

8P 0.5P
0.1 109
0.1 109
47 20%
47 20%
8P 0.5P
0.1 109
27p 5%
27p 5%
17 209
47 20%
0.1 10%
0.1 10%
0.1 10%
0.1 10%
0.1 10%
0.1 10%
0.1 10§
0.1 10%
0.1 10%
0.1 10%
0.1 10%
0,1 10%
0,1 109
0,1 109
0.1 109
0,01 10%
0.1 10%
0.1 109
120P 5%
0.1 109
0.1 10%
0.1 10%
100 20%
0.1 10%
27P 5%
27P 5%
15P 5%
18P 5%
10P 0,5P
2200P 10%
10 209
0.1 10%
0.01 10%
0.01

17 20%
0.1 10%
0.01 10%
47 20%
0,01 10%
0,01 10%
0.01 10%
0.1 10%
0.01 10%
0.01 10%
0.01 10%
0.01 10%
0.01 10%
330P 5%
0.01 10%
0.01 10%
47 20%
0,1 10%
0.1 10%

50V
50V

50V

16V
16V

50V
50V
50V

16V
16V
50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
50V

50V
50V
50V
50V
50V
50V
16V
50V

50V
50V

50V
50V
50V
50V

16V
50V

50V

50V

18V
50V

50V

16V
50V
50V
50V

50V
50V

50V
50V

50V
50V
50V

50V
50V
16V
50V
50V



REF, NO
Cl60
Ci61
Cl62
C163

Ci890

C226
c227

G301
C302
C303
C304
C305
C306
€307
€308
€309
C310
C311
c3lz
€313
c314

€320
c321

€325

c328
€330
C331
G332
C333

G365

G359
C360
Cc361

€367

€372
€373
C374

c382
C383
Cc384

C601
C602

c701
C702
C703

G801
c802

D1
D2
D3
D4
DS
D6
D7
D8

D11
D12

D15
D16
D17
D18
Dig
D20
D21
D22
D23

D26
D27

D30
D31
D32

PARTS NO
CEO4EWIC4TO0N
CQ92FHIH104K
CQ92FH1H104K
CK45FF1H1032Z

CK45FB1II102K

CQO2FH1IH104K
CQ92FN1H104K

CEO4EWICIOLHN
CEO4EWICIOLN
CQ92FH1IH104K
CEO4EWICIO0LH
CQ92FN1H104K
CEO4EWICI0LK
CQ92FX1H104K
CK45FF111032Z
CK45FF1H1032Z
CKA45FFiN1032
CK45FF1H1032
CQ92FNIH104K
CQ92FH1H104K
CK45FF1H1032Z

CCASFCHINISLY
CCAS5FCH1HL100D

GCC45FCIHiN330J

CCA45FCIHLIH1I50J
NO USE

CCASFCHLN030C
NO USE

CC45FCH1H030C

CC45FCHLIH330J

CC45FCH1IH150J
NO USE
CC45FCH1H390J

CC45FCHIN3B0J

CC45CH1IH220J
NO USE
CCA5CH1IH2204

CC45FCHIH040C
NO USE
CC45FCH1H040C

CQ92FN11103K
CK45FB1IH102K

CQ92FX1H103K
CK45FB1H102K
CC45FSLLH101J

CC45CH1H080D
CC45CH1HO80D

188132
1858132
NO USE
158132
158132
185132
HA7O00

HAT00

HSHB8AS
HSH88AS

188132
185132
188132
185132
158132
NO USE
158132
HSH88AS
HSHB88AS

HATOO
HATOQO

185132
HATOO
HATOO

NAKE & DESCRIPTION

CAP,
CAP,
CAP,
CAP,

CAP.

CAP,
CAP,

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

CAP,
CAP,

CAP,
CAP,
CAP,

CAP,
CAP,

DIODE
DIODE

DIODE
DIODE
DIODE
DIODE
DIODE

DIODE
DIODE

DIODE
DIODE
DIODE
DIODE
DIODE

DIODE
DIODE
DIODE

DIODE
DIODE

DIODE
DIODE
DIODE

ELECTRO
HYLAR
HYLAR
CERAHMIC

CERANIC

MYLAR
HYLAR

ELECTRO
ELECTRO
HYLAR
ELECTRO
HYLAR
ELECTRO
XYLAR
CERAXIC
CERAKIC
CERAXIC
CERANXIC
HYLAR
HYLAR
CERAHIC

CERAKIC
CERAKIC

CERANIC
CERAMIC
CERANIC
CERAMIC
CERAHIC
CERAXIC
CERANMIC
CERAKIC
CERANIC
CERANIC
CERANIC
CERANIC

HYLAR
CERAHIC

MYLAR
CERAMIC
CERAMIC

CERANMIC
CERANIC

PARTS LIST

47 20%
0.1 109
0.1 10%
0.01 10%
1000P 10%
0.1 10%
0.1 10%
100 20%
100 20%
0.1 10%
100 20%
0.1 10%
100 20%
0.1 10%
0.01 10%
0,01 10%
0.01 10%
0,01 10%
0.1 10%
0.1 10%
0.01 10%
150P 5%
10P 0.5P
33P 5%
15P 5%
3p 0,25P
3P 0.25P
33P 5%
15P 5%
39P 5%
39P 5%
22P 5%
22P 5%
4P 0,25P
4P 0.25P
0.0t 10%
1000P 10%
0,01 10%
1000P 10%
100P 5%
8p 0.5P
8p 0.5P

16V
50V
50V
50V

50V

50V
50V

16V
16V
50V
16V
50V
16V
50V
50V
50V
50V
50V
50V
50V
50V

50V
50V

50V
50V
50V
50V
50V
50V
50V

S50V

50V
50V
50V

50V
50V

50V
50V
50V

50V
50V

REF., NO
D81
D82

D152
D301
JWl
L2

P
P2
P3
P4
P5
Pe

Q1
Q2
Q3
Q4
Q5
Q86
Q7
Q8
Q9
Q1o
Q11
Q12
Q13
Q14
QlLs
Q186
Q17
Q18
Q18
Q20
Q21
Q22
Q23
Q24

Q52
Q303

Q601
Q602

Q701
Q702

R1
R2
R3
R4
RS
R6
R7
R8
R9
R10
RI1
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28

R31
R32
R33
R34
R35
R36
R37
R38
R39

‘PARTS NO
KA700
KA700

HAT00
185132
E38-0448-05
L40-1011-03

E40-3238-05
E40-3238-05
EA0-7209-05
£40-7035-05
NO USE

E40-3241-05

25C3354(8S)
25C3354(S)
25C3779(D)
28C3354(S)
25C3779(D)
25A1206(K)
2SA1206(K)
2SK241(Y)

25K241(Y)

25C3354(S)
25C2785(F)
25C2785(F)
25C3354(S)
25C3354(S)
25C3354(S)
28€3779(D)
25C3779(D)
2541206 (K)
2SA1206 (K)
2SK241(Y)

25K241(Y)

25C3354(S)
252785 (F)
25C2785(F)

25C3354(S)
2SA1565

25K583
25K583

28K583
2SK583

RD14BB2C510J
RD14BB2C102J
RD14BB2C101J
RD14BB2C162J
RD14BB2C162J
RD14BB2C431J
RD14BB2C512J
RN14BK2C4700F
RN14BK2C4700F
RD14BB2C271J
NO USE
RD14BB2C302J
RD14BB2G393J
RD14BB2C112J
RD14BB2C470J
RD14BB2C470J
RD14BB2C202J
RD14BB2C102J
RD14BB2C152J
RD14BB2C471J
NO USE
RD14BB2C560J
RD14BB2C101J
RD14BB2C101J
RD14BB2C101J
RD14BB2C680J
RD14BB2C122J
RD14BB2C470J

RD14BB2C510J
RD14BB2C222J
RD14BB2C101J
RD14BB2C162J
RD14BB2C162J
RD14BB2C431J
RD14BB2C512J
RN14BK2C4700F
RN14BK2C4700F

NAHE & DESCRIPTION

DIODE
DIODE

DIODE
DIODE
WIRE ASS'Y

FERRI INDUCTOR
PIN CONNECTOR
PIN CONNECTOR
PIN GONNEGTOR
PIN CONNECTOR

PIN CONNECTOR

TR.* SI, NPN
TR. SI, NPN
TR. SI, NPN
TR, S1, NPN
TR. SI, NPN
TR, SI, PNP
TR. S§1, PNP
FET, N-CHANNEL
FET, N-GCHANNEL
TR. SI, NPN
TR. S1, NPN
TR. SI, NPN
TR. SI, NPN
TR. SI, NPN
TR. SI, NPN

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

TR, S1, NPN
TR. SI, NPN
TR. SI, NPN

TR. S1, NPN
TR. S1, PNP
FET, N-CHANNEL
FET, N-CHANNEL
FET, N-CHANNEL
FET, N-CHANNEL
RES., CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES., CARBON
RES. CARBON
RES. METAL FILX
RES. METAL FILM

RES. CARBON

RES. CARBON
RES. CARBON
RES. CARBON

RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES., CARBON
RES., CARBON
RES., CARBON
RES, CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES, CARBON
RES, GCARBON
RES, CARBON
RES, CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. METAL FILK
RES. METAL FILM

1o00uH

3p
3P
S0P
40P

6P

51
1K
100
1.6K
1,6K
430
5.1K
470
470
270

3K
39K
1.1K
47
47
2K
1K
1.6K
470

56
100
100
100
68
1. 2K
47

51

2, 2K
100

1.6K
1.6
430
5.1K
470
470

10%

1/6¥
1/6W
1/6W
1/6W
1/6W
1/64
1/6W
1/6W
1/6W
1/6W%

1/6u
1/6W
1/6%
1/6u
1/6W
1/6W
1/64
1/6W
1/6W

1/6%
1/6¥
1/6W
1/6¥
1/6¥
1/6%
1/6W

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

65



66

REF.NO
R40
R41
R42
R43
R44
R45
R46
R47
R48
R49
R50
R51
R52
R53
R54
R565
R56
R57
R58
R59
R60
R61
R62
R63
R64
R6S
R66
R67
R68
R69
R70
R71
R72
R73
R74
R75
R76
R77
R78

R81
R82

R152

RI71
R172
R173
R174
R175
R1786
R177
R178
R178
R180
R181
R182
R183
R184
R185
R186
R187
R188
R1889
R190
R191
R192
R193
R194
R185
R196
R197
R198
R199
R200
R201
R202
R203
R204
R205
R206
R207
R208
R209
R210

R243
R244
R245
R246
R247

PARTS NO
RD14BB2C271J
NO USE
RD14BB2C302J
RD14BB2C393J
RD14BB2C112J
RD14BB2C470J
RD14BB2C470J
RD14BB2C202J
RD14BB2C102J
RD14BB2C152J
RD14BB2C471J
NO USE
RD14BB2C560J
RD14BB2C101J
RDI4BB2C1014J
RD14BB2C101J
RD14BB2C680J
RD14BB2C122J
RD14BB2C470J
RD14BB2C302J
NO USE
RD14BB2C162J
RD14BB2C222J
RD14BB2C302J
RN14BK2C1001F
RD14BB2C222J
NO USE
RD14BB2C162J
RD14BB2C222J
RD14BB2C822J
RN14BK2C1001F
RD14BB2C822J
RN14BK2C2001F
NO USE
RN14BK2C2001F
RD14BB2C101J
RD14BB2C101J
RD14BB2C101J
RD14BB2C101J

RD14BB2C102J
RD14BB2C102J

RD14BB2C821J

RD14BB2C4T72J
NO USE
RD14BB2C332J
RN14BK2C4701F
RN14BK2CAT701F
RD14BB2C472J
RD14BB2C472J
RD14BB2C472J
RD14BB2C472J
NO USE
RD14BB2C472J
RD14BB2C472J
RD14BB2C182J
RD14BB2C101J
RD14BB2C102J
RD14BB2C562J
RD14BB2C103J
RD14BB2C102J
RD14BB2C102J
RD14BB2C112J
RD14BB2C183J
RD14BB2C132J
RD14BB2C103J
RD14BB2C103J
RD14BB2C102J
RD14BB2C102J
RD14BB2C1OLJ
RD14BB2C103J
RD14BB2C562J
RD14BB2C223J
RD14BB2C101J
NO USE
RD14BB2C562J
NO USE
RD14BB2C471J
RD14BB2C103J
RD14BB2C112J
RD14BB2C471J
RD14BB2C102J
RD14BB2C811J

RD14BB2C103J
RD14BB2C103J
RD14BB2C103J
RD14BB2C202J
RD14BB2C103J

NAKE & 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.

CARBON

CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON
CARBON
METAL FILM
CARBON

CARBON
CARBON
CARBON
METAL FILM
GARBON
METAL FILN

METAL FILK
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON

CARBON
CARBON

CARBON
METAL FILMN
METAL FILN
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON
CARBON
GARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON

CARBON

CARBON
CARBON
CARBON
CARBON
CARBON
GARBON

CARBON
CARBON
GCARBON
GCARBON
CARBON

270

3K
39K
1. 1K
47
47
2K
1K
1, 5K
470

56
100
100
100
68
1, 2K
47
3K

1,6K
2. 2K
3K
1K
2. 2K

1.6K
2. 2K
8. 2K

8.2K
2K

2K

100
100
100
100

1, 3K
10K
10K
1K

1K

100
10K
5.6K
22K
100

470
10K
1. LK
470
1K

910

10K
10K
10K
2K
10K

PARTS LIST

1/6W

1/6W
1/6%
1/6W
1/6W
1/6W
1/6W
1/6W
1/6W
1/6W4

1/6%
1/6W
1/6¥
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
1/64W
1/6H
1/6W

1/6W
1/6W

1/6W
1/6W

1/6W
1/6%
1/6W
1/64%
1/6W
1/64
1/6W

1/64
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
1/6%
1/6%
1/6W
1/6W
1/6W
1/6W
1/6W

1/6W

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

1/64
1/64
1/64
1/6W
1/6W

REF.NO
R248
R249
R250
R251

R254
R255

R258
R259

R301
R302
R303

R331
R332
R333

R372
R373
R374

R601
R602
R603
R604

R701
R702
R703
R704

Ul
U2

ue
u7

U1o0
U1l
u12
U1
u14
U115
Uie
U7
U1s
U118
20
Uzl
uzz
U23
uz4
u2s
u26

48
v4ag
Us0
Us1
us2
Ub3
Us4
U556
use
us7
Uss
Us9
ugo
Us i
ue2
UuB3
64
ues
Uee
us7
us8
u69
u70
71
u72
u73
Uu74
75
U786
u77
u78
U789
ugo
us1

PARTS NO

NO USE
RD14BB2C183J
RD14BB2C202J
RD14BB2C103J

RD14BB2C222J
RD14BB2C222J

RD14BB2C382J
RD14BB2C101J

RD14BB2C152J
RD14BR2C102J
RD14BB2C103J

RD14BB2C680J
NO USE
RD14BB2C680J

RD14BB2C683J
NO USE
RD14BRB2C683J

RD14BB2C393J
RD14BB2C202J
RD14BB2C105J
RD14BB2C102J

RD14BB2C393J
RD14BB2C202J
RD14BB2C105J
RD14BB2C102J

CXD1175AP
DTHE6010

CXK5863P-35
CXK5863P-35

CXDI11754AP
HD74HCISHTFP
HD74HCLISTFP
HD74UCLI5TFP
HD74UCIBTFP
CXK5863P-35
CXK5863P-35
ID741HC138FP
SN74AS08N
NO USE
DTHEO010
SNT4AST4N
SN74AST4N
SN74AS04N
HD74NC161FP
KD74HCIB1FP
KD74HCI61FP

HD741C244FP
HD74UC244FP
NO USE
SN74AS04N
HD74HCOBFP
HD74UC112FP
D74HC245FP

HB8464-10LL-FP

HD74HCLIB7FP
HD74HCI57FP
HD74UHCLI67FP
HD74UC153FP
HD74HC4040FP
HD74HC157FP
HD741C592FP
HD74HCH592FP
HD74HC161FP
HD74HC112FP
D74HCET74FP
ID14052BFP
HD74HCL38FP
HD74HCI12FP
HD74UCSTAFP
DACOBOOLCN
ID74HCHTAFP
ID74UC574FP
ID74UCHT4FP
AN6012DC
HD74HC32FP
NJHOT2H
NJHOT72H
HD74HC574FP
NJK4558H
HD74HC574FP

NAME & DESCRIPTION

RES. CARBON 18K 59 1/6W
RES. CARBON 2K 5% 1/6W
RES. CARBON 10K 5% 1/6W
RES. CARBON 2.2k 5% 1/6W
RES. CARBON 2.2k 5% 1/6W
RES. CARBON 3.9k 5% 1/6W
RES. CARBON 100 5% 1/6W
RES. CARBON 1.5k 5% 1/6W
RES. CARBON 1K 5% 1/6W
RES. CARBON 10K 5% 1/6W
RES. CARBON 68 5% 1/6W
RES. CARBON 68 5% 1/6W
RES. CARBON 68K 5% 1/6W
RES. CARBON 68K 5% 1/6W
RES. CARBON 39K 5% 1/6W
RES. CARBON 2K 5% L/6W
RES. CARBON 14 5% 1/6W
RES. CARBON 1K 59 1/6W
RES., CARBON 39K 5% 1/6W
RES. CARBON 2K 5% 1/6W
RES. CARBON 14 59 1/6W
RES, CARBON 1K 59 1/6W

IC,A/D CONVERTER
IC,GATE ARRAY

IC,S-RAN
I1C,S-RAK

1€,A/D CONVERTER
IC,QUAD. 2-1 DATA SELECT./KPX

IC,QUAD. 2-1 DATA SELECT./HPX
IC,QUAD, 2-1 DATA SELECT,/HPX
I1C,QUAD, 2-1 DATA SELECT./HPX
1C,S-RAN
I1C,S-RAHN

1C,3-8 DECOD, /DE-HPX
IC,QUAD 2-INPUT AND GATE

1C,GATE ARRAY

1C, DUAL D-F,F, (WITH PR & CLR)
1C, DUAL D-F,F.(WITH PR & CLR)
1C,HEX INVERTERS

1C,SYNC, 4-BIT COUNTER
1C,SYNC, 4-BIT COUNTER
1C,SYNC., 4-BIT COUNTER

1C,0CTAL BUS BUFFER
IC,0CTAL BUS BUFFER

IC,HEX INVERTERS

IC,QUAD 2-INPUT AND GATE
IC,DUAL J-K F.F., (WITH PR&CLR)
IC,0CTAL 3-S BUS TRANSCEIVER
1C,S-RAM

IC,QUAD. 2-1 DATA SELECT./HPX

IC,QUAD. 2-1 DATA SELECT,/HPX
IC,QUAD. 2-1.DATA SELECT./NPX
1C,DUAL 4-1 DATA SELECT./HPX

1C,12-BIT BINARY COUNTER
1C,QUAD, 2-1 DATA SELECT,/HPX
1C,8-BIT REGISTER BINARY COUNT
1C;8-BIT REGISTER BINARY COUNT
IC,SYNC., 4-BIT COUNTER

1C,DUAL J-K F.F, (WITH PR&CLR)
1C,0CTAL D-F,F, (3-8)

IC,DUAL 4-CH ANALOG XPX/DE-HPX
IC,DUAL 2-4 DECOD./DE-¥PX
1C,DUAL J-K F.F. (WITH PR&CLR)
1C,0CTAL D-F.F. (3-5)

1C,8-BIT D/A CONVERTER
1C,0CTAL D-F,F.. (3-5)

1C,0CTAL D-F,F. (3-S)

1C,0CTAL D-F.F., (3-S)
1¢,12-BIT D/A CONVERTER
1C,QUAD. 2-0OR
1C,DUAL J-FET
1G,DUAL J-FET

INPUT OP-AMP
INPUT OP-AMP

IC,0CTAL D-F.F, (3-8)
IC,DUAL OP-AMP
1C,0CTAL D-F.F. (3-8§)



PARTS LIST

REF.NO PARTS NO NAME & DESCRIPTION
ULLO HD14053BFP 1C,TRIPLE 2CH ANALOG HPX/DE-NP
Ul51 NJH4558H IC,DUAL OP-~AKP
YRS  R12-0580-05 RES. SEKI FIXED 500 B
VR6  R12-2523-05 RES. SEXI FIXED 5KB
VR7  R12-2523-05 RES. SENI FIXED 5KB
VR8  R12-3551-05 RES. SEMI FIXED 10KB
VRI4 R12-2523-05 RES. SENI FIXED 5KB
YR15  NO USE
VRI6 R12-2523-05 RES. SENI FIXED 5KB
VR63 R12-4517-05 RES. SEHNI FIXED 50K
VR69 R12-4517-05 RES. SENI FIXED 50K
VR601 R12-3552-05 RES. SEMI FIXED 20KB
VR602 R12-4518-05 RES. SENI FIXED 50KB
VR701 R12-3552-05 RES. SEK1 FIXED 20KB
VR702 R12-4518-05 RES. SEHI FIXED 50KB

REF.NO PARTS NO NAKE & DESCRIPTION

F01-0859-14 HEAT SINK

FO1-0860-04 HEAT STNK

J25-5183-22 PCB (UNKOUNTED)
N09-0626-04 SCREW,SEHS PAN HD M3X10

C1
G2
c3
C4
G5
8
Cc7

CL3
Cl4

G19
G20
c21
ca22
G23

C28
GC29
G30
C31
G32
C33
GC34
C35

C39
Gao
Ca1

C45
c46
ca7
c48
C49
G50
C51
C52
C53
C54
C55

C58
Cc59
C60
C61

C901
6802
G903
C904

C810
Cg11

R92-0150-05
CRAS5F1IH1032
CK45F11H1032
CC45FSLIH221J
CCA5FCH1HO030C
NO USE
CK45F1H1032Z
CEOAEW1C330H

CK45FE2H472P
CKASFE2H472P

CK45F 1111037
CK45F11H103%7
CK45F 111032
CK45F1H1032Z
CK45F111032

€91-1232-05
CCA45FCGH21010C
CCA45FClI2HO010C
CK45B21472K
CK45B2HA72K
CQI2FHIN104K
CQ92FHIH104K
CKASFINN1032

CK45F1H1032
NO USE
CK45F1H1032

CEO4EWICATIN
CEO4EW1ICAT71N
CEQ4EW2A470H
CEO04W2C100H
CK4STFE2H472P
CEO4EW0J682)
CEO4EW0J682H
CK45F1H1032
CKA5F1H103Z
NO USE

CCASSL1INATLY

CQ92FHIN104K
CCASFCIIH470J
NO USE

CGC45FCHIN220J

CCASFCHIHO050C
CC45FCHIH150J
CQ92M1NH104K
CC45SL1471J

CC45CH1H220J
CEO04EW1C220H

JUNPING RES,

ZERO OHN(10KH)
0.01 +80-20% 50

0,01

50V

CAP, CERANIC
CAP, CERANIC
CAP. CERANIC
CAP, CERAMIC
GAP. CERANIC
CAP, ELECTRO

CAP, CERAXIC
CAP. CERANIC

CAP. CERAMIC
CAP., CERAMIC
CAP. CERANIC
CAP. GERANIC
CAP. CERAMIC

CAP., CERANIC
CAP. CERANMIC
CAP, CERAMIC
CAP. CERAMIC
CAP, CERAKIC
CAP, MYLAR

CAP. MNYLAR

CAP, CERAMIC
CAP, CERANXIC

CAP., CERANIC

CAP, ELECTRO
CAP. ELECTRO
CAP. ELECTRO
GAP. ELECTRO
CAP. CERANIC
CAP, ELECTRO
CAP. ELECTRO
CAP, CERAMNIC
CAP. CERANIC
CAP. GERANIC
CAP. MYLAR

CAP. CERANIC

CAP. CERAKIC

CAP. CERAHIC
CAP. CERANIC
CAP, MYLAR

CAP., CERAMIC
CAP., CERANIC
CAP. ELECTRO

220P 5% 50V
3p 0.25P 50V

0.01 50V
33 20% 16V
“4700P 500V
4700P 500V
0.01 50V
0.01 50V
0,01 50V
0,01 +80-20% 50
0.01 50V
5.6P 10% 50V
1P 0.25P 500V
1P 0,25P 500V
4700P 10% 500V
4700P 10% 500V

0.1 10% 50V
0,1 10% 50V

0,01 50V
0.01 50V
0.01 50V

470 20% 16V
470 20% 16V

47 20% 100V
10 20% 160V
4700P 500V
6800 20% 6.3V
6800 20% 6.3V
0.01 50V

0.01 50V

470P 5% 50V

0.1 10% 50V
47p 5% 50V

22P 5% 50V

5P 0.25P 50V
15P 5% 50V
0.1 10% 50V
470P 5% 50V

22p 5% 50V
22 20% 16V

REF.NO
c912
c913
C914

¢923

D1
D2
D3
D4
D5
D6
b7
D8
D8
DO
DIl
b1z
b13
D14
D16
D16
D17
D18
D18
D20

D901
Dgo2
Ds03
D904

J250
J260

L1
L2
L3
L4

P8
P24

P4l
P42
P43

P250
P260

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q9
Q10
Qi
Q12
Q13
Q14
Q15
Q16
Q17
Q18
Q19
Q20

Q23
Q24
Q25
Q26
Q27
Q28
Q29
Q390
Q31
Q32
Q33
Q34
Q35
Q36
Q37
Q38
Q39

PARTS NO
CEO4EW1IC220H
CKA45BLHAT72K
CC45CH1HO20C

CK45B1H472K

KATO00
HATO00
HATO00
155132
HA700
HATO00O
155132
1551832
NO USE
155132
KAT00
NO USE
155132
15$132
1ss132
185132
155132
155132
155132
155132

158132
188132
HAT00

185132

E40-0318-05
E40-0318-05

L40-1282-70
L40-6882-70
L40-6882-70
L40-12982-70

E40-3238-05
E40-3243-05

E40-3241-05
E40-3238-05
E40-3238-05

E40-0311-05
E40-0311-05

2541206 (K)
25A1206(K)
28C3354(8S)
25C3354(S)
25C3354(S)
258C3354(S)
25C3354(S)
25C3354(S)
25C3354(S)
25C3354(S)
25C3779(D)
NO USE
25GC3779(D)
NO USE
25C3596 (E)
25C3596 (E)
25C3315(D)
25C3315(D)
2541005 (K)
2541005 (K)

25C2785(F)
25C2785 (F)
25C3354(S)
25C3354(S)
25C3354(S)
28C3354(S)
2SA1175(F)
2SA1175(F)
28C2785(F)
2502785 (F)
2563354 (8S)
25C3354(S)
2563354 (S)
25C3354(S)
258C2911(S)
25A1209(S)
25C2911(S)

NAME & DESCRIPTION

CAP, ELECTRO
CAP. CERAMNIC
CAP. CERAHMIC

CAP. CERAHIC

DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE

DIODE
DIODE

DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE

DIODE
DIODE
DIODE
DIODE

PIN CONNECTOR
PIN CONNECTOR
FERRI
FERRI

FERRI
FERRI

INDUCTOR
INDUCTOR
INDUCTOR
INDUCTOR

PIN CONNECTOR
PIN CONNECTOR

PIN CONNECTOR
PIN CONNECTOR
PIN CONNECTOR

PIN CONNECTOR
PIN CONNECTOR

TR. SI, PNP
TR. SI, PNP
TR. SI, NPN
TR. SI, NPN
TR. SI, NPN
TR. SI, NPN
TR, S1, NPN
TR. S1, NPN
TR, SI, NPN
TR. SI, NPN
TR. SI, NPN

TR, 81, NPN

TR. SI, NPN
TR. SI, NPN
TR. SI, NPN
TR. S1, NPN
TR. SsI, PNP
TR. S1, PNP

TR. SI1, NPN
TR, SI, NPN
TR.* S1, NPN
TR. SI, NPN
TR, SI, NPN

TR, SI1, NPN
TR. SI, PNP
TR. SI, PNP
TR, S1, NPN
TR. SI, NPN
TR, SI, NPN
TR. SI, NPN

TR, SI, NPN
TR, SI, NPN
TR, SI, NPN
TR. S1, PNP
TR, SI1, NPN

22
4700P
2P 0

4700P

3P

3P
.20
0.68UH
0,68UH
1,208
3P

8p

6P

3P

3P

3P

3P

209
10%
. 25P

10%

10%
20%
209
10%

16V
50V
50V

50V

67



PARTS LIST

REF.NO PARTS NO NAME & DESCRIPTION REF.NO PARTS NO NAME & DESCRIPTION
Q40 2541209(S) TR. SI1, PNP R103 RD14BB2C392J RES. CARBON 3.9k 5% 1/6W
Q41 NO USE R104 RD14BB2C392J RES. CARBON 3.9k 5% 1/6W
Q42 2541005 (K) TR. SI, PNP R105 RD14BB2C470J RES. CARBON 417 5% 1/6W
Q43 2SA1005(K) TR. S1, PNP R106 RDL14BB2C470J RES. CARBON 47 5% 1/6W
Q44 2802786 (K) TR. SI1, NPN R107 RNIABK2C1101F  RES, METAL FILN 1.1K 1% 1/6W
Q45 2562786 (K) TR. SI, NPN R108 RN14BK2C1101F RES. METAL FILM 1.1K 1% 1/6W
046 NO USE R10D NO USE
Q47 28C3315(D) TR, SI, NPN R110 RDI4BB2CISIJ RES. CARBON 150 5% 1/6W
Q48 25C3315(D) TR. SI, NPN R111 RD14BB2C364J RES, CARBON 360K 5% 1/6W
Q49 25C2785(F) TR. SI, KPX R112 RNLABK2C300IF RES, METAL FILM 3K 1% 1/6W
Q50 2SA1005(K) TR. SI, PNP Ri13 RNL14BK2C3001F RES. METAL FILM 3K 1% 1/6W
Q51 2862785 (F) TR. SI, NPN Ril14 RD14BB2C392J RES. CARBON 3.9 5% 1/8W
R115 RD14BB2C392J RES,. CARBON 3,8k 5% 1/6W
Q901 2SC2785(F) TR. SI, NPN RI16 RNL4BK2H3902F RES, METAL FILH 39K 1% 1/2¥
‘ . R117 RN14BK2H3802F  RES, METAL FILH 39K 19 1/2W
R1 RN14BK2C1000F RES. METAL FILX 100 1% 1/6W R118 RD14BB2C470J RES. CARBON 47 59 1/6W
R2 RN14BK2C1000F  RES, METAL FILH 100 1% 1/6W R119 RD14BB2C470J RES. CARBON 17 59 1/6W
R3 RD14BB2CA4A70J RES, CARBON 47 5% 1/6W R120 RDI4BB2C102J RES. CARBON 1K 5% 1/6W
R4 RD14BB2C470J RES, CARBOX 47 5% 1/6W R121 RD14BB2C102J RES. CARBON 1K 5% 1/6W
RS RD14BB2C751J RES, CARBON 750 5% 1/6W R122 RN14BK2C430ILF RES. METAL FILM 4,3k 1% 1/6W
R6 RN14BK2C1501F  RES., METAL FILW 1.5K 1% 1/6W R123 RN14BK2C1003F  RES. METAL FILM 100K 1% 1/6W
R7 RN14BK2C1501F RES. HETAL FILK 1.5k 1% 1/6W R124 RN14BK2C1201F RES. KETAL FILM 1.2K 1% 1/6¥
R8 RD14BB2C101J RES. CARBON 100 5% 1/6W R125 RN14BK2C1201F  RES. NETAL FILX 1.2K 1% 1/6W
k9 RD14BB2C222J RES. CARBON 2.2k 5% 1/6W R126 RD14BB2C10O1LJ RES. CARBON 100 5% 1/8W
k10 RD14BB2C101J RES. CARBON 100 5% 1/6W R127 RDI4BB2CIOLJ RES. CARBON 100 5% 1/6W
Rl RD14BB2G222J RES. CARBON 2.2k 5% 1/6¥ R128 RD14BB2C682J RES. CARBON 6.8k 5% 1/6W
R12 RD14BB2C470J RES, CARBON 47 5% 1/6W R129 RD14BB2C392J RES. CARBON 3,9k 5% 1/6%
R13 RD14BB2C470J RES. CARBON 47 5% 1/6¥ R130 NO USE
R14 RD14BB2E470J RES. CARBON a7 5% 1/4W R131 RD14BB2C472J RES. CARBON 4.7k 5% 1/6W
R15 RDI4BB2E470J RES. CARBON 47 5% 1/4% R1:32 RD14BB2C472J RES. CARBON 4.7 5% 1/6HW
R16 RD14BB2C432J RES, CARBON 4,38 5% 1/6W
RL7 RD14BB2C432J RES. CARBON 4.3% 5% 1/6W R150 RD14BB2C101J RES. CARBON 100 5% 1/6W
R18 RD14BB2C201J RES. CARBON 200 5% 1/6W
R19 RD14BB2C201J RES, CARBON 200 5% 1/6W R156 RD14BB2C470J RES. CARBON 47 5% 1/6W
R20  RN14BK2C1601F  RES, METAL FILM 1.6K 1% 1/6W R157 RDL4BB2C470J RES. CARBON 47 5% 1/6W
R21 RD14BB2C622J RES., CARBON 6.2k 5% 1/8W
R22 RD14BB2C623J RES. CARBON 62K 5% 1/6W R160 RD14BB2C103J RES. CARBON 10K 5% 1/6W
R23 NO USE R161 RD14BB2C332J RES. CARBON 3.3k 5% 1/6%
R24 RD14BB2C101J RES, CARBON 100 5% 1/6W R162 RD14BB2C392J RES, GARBON 3.9k 5% 1/6W%
R25 RD14BB2C101J RES. CARBON 100 5% 1/6W R163 RD14BB2C392J RES. CARBON 3.9k 5% 1/6W
R26 RN14BK2C8200F RES, METAL FILW 820 1% 1/6W R164 RD14BB2C562J _ RES. CARBON 5.6K 5% 1/6W
R27 RN14BK2C1001F  RES, METAL FILM 1K 1% 1/6W R165 RD14BB2C301J RES. CARBON 300 5% 1/6W
R28 RD14BB2C101J RES. CARBON 100 5% 1/6¥% R166 RD14BB2C201J RES. CARBON 200 5% 1/6W
R28  RNI4BK2C1001F  RES., NETAL FILM LK 1% 1/6W R167 RD14BB2C201J RES. CARBON 200 5% 1/6W
R30 RD14BB2C101J RES., CARBON 100 5% 1/6W R168 RD14BB2C201J RES. CARBON 200 5% 1/6W
R31 RD14BB2C222J RES. CARBON 2.2k 5% 1/6W R169 RD14BB2C622J RES. CARBON 6.2k 5% 1/6%
R32 RD14BB2C222J RES. CARBON 2.2% 5% 1/6W R170 RD14BB2C432J RES. CARBON 4.3k 5% 1/6W
R33  RD14BB2C470J RES. CARBON 47 5% 1/6W R171 RD14BB2C103J RES. CARBON 10K 5% 1/6W
R34 NO USE R172 NO USE
R35 RD14BB2C4704J RES., CARBON 47 5% 1/6W R173 RD14BB2C331J RES. CARBON 330 5% 1/6W
R36 NO USE R174 RD14BB2C242J RES. CARBON 2,4k 5% 1/6W
R37 RN14BK2E62R0OF  RES, METAL FILM 62,0 1% 1/4% R175 RD14BB2C821J RES. CARBON 820 5% 1/6W
R38 RN14BK2E62ROF  RES. HETAL FILK 62.0 1% 1/4% R176 RD14BB2C332J RES. CARBON 3.3k 5% 1/6W
R38  RD14BB2C621J RES. CARBOW 620 5% 1/6W R177 RD14BB2C103J RES. CARBON 10Kk 5% 1/6W
R178 RD14BB2C622J RES. CARBON 6.2 5% 1/6W
R42 RD14BB2C430J RES, CARBON 43 5% 1/6W R179 RD14BB2C302J RES, CARBON 3K 5% 1/6W
R180 RD14BB2C682J RES. CARBON 6.8k 5% 1/8W
R48 RD14BB2C681J RES. CARBON 680 5% 1/6W R181 RN14BK2C6800F  RES, METAL FILK 680 1% 1/6W
R48 RD14BB2C681J RES. CARBON 680 5% 1/6W R182 RD14BB2C112J RES. CARBON 1.1k 5% 1/8W
R50 NO USE R183 RD14BB2C242J RES. CARBON 2.4k 5% 1/6W
R51 R82-1411-05 RES. SPR5L30 1.2k 5% 5H R184 RD14BB2C821J RES. CARBON 820 5% 1/6W
R52 R92-1412-05 RES., SPR5L30 1.8k 5% 5 R185 RD14BB2C332J RES. CARBON 3.3K 5% 1/6W
R53 R82-1412-05 RES. SPR5L30 1.8k 6% 5W R186 RD14BB2C103J RES. CARBON 10K 5% 1/6W
R54 R82-1411-05 RES. SPR5L30 1.2k 5% 5 R187 RD14BB2CAT71J RES. CARBON 470 5% 1/6W
R188 RNI14BK2C1001F  RES. METAL FILK 1K 1% 1/6W
R60 RD14BB2C101J RES. CARBON 100 5% 1/6W R189 RN14BK2C1001F RES. METAL FILH 1K 1% 1/6W
R190 NO USE
R78 RD14BB2C101J RES. CARBON 100 5% 1/6W R181 RD14BB2C622J RES. CARBON 6.2k 5% 1/6W
R78 RD14BB2CA472J RES. CARBON 4.7k 5% 1/6W R182 RD14BB2C272J RES. CARBON 2.7k 5% 1/6W
R8O RD14BB2CL12J RES. CARBON 1.1k 5% 1/6W R193 RD14BB2C122J RES. CARBON 1.2k 6% 1/6W
R81 RD14BB2CA472J RES, CARBON 4,7k 5% 1/6W R194 NO USE
R82 RD14BB2C472J RES. CARBOW 4.7k 5% 1/6W R185 RD14BB2C471J RES." CARBON 470 5% 1/6W
R83 RD14BB2C470J RES. CARBON 47 5% 1/6W R186 RN14BK2C6801F RES. METAL FILX 6.8K 1% 1/6W
R84 RD14BB2C470J RES. CARBON 47 5% 1/68W R187 RN14BK2C1501F RES. METAL FILM 1.5K 1% 1/6W
R198 RN14BK2C1300F  RES, MNETAL FILK 130 19 1/6W
R87 RD14BB2C472J RES. CARBON 4.7 5% 1/86W R199 RD14BB2C272J RES. CARBON 2,7k 5% 1/6W
R88 RN14BK2C5600F RES. METAL FILH 560 1% 1/6% R200 RDL14BB2C911J RES. CARBON 910 5% 1/6W
R89  RN14BK2C5600F  RES. METAL FILM 560 1% 1/6W R201 RDL14BB2C301J RES. CARBON 300 5% 1/6W
R90 _RD14BB2C361J RES. CARBON 360 5% 1/6W R202 RDI14BB2C301J RES, CARBON 300 5% 1/86W
R91 RD14BB2C361J RES., CARBON 360 5% 1/6W R203 RD14BB2C102J RES. CARBON 1K 5% 1/6W
R92 RD14BB2C470J RES. CARBON 47 5% 1/6W
R93 RD14BB2C221J RES. CARBON 220 5% 1/6W R206 RD14BB2C223J RES., CARBON 22K 5% 1/6W
RS4 NO USE R207 RD14BB2C104J RES. CARBON 100K 5% 1/6W
R85 RN14BK2C4301F RES. METAL FILN 4, 3K 1% 1/6W R208 RD14BB2C104J RES. CARBON 100K 5% 1/64
R96 RN14BK2C5601F RES. METAL FILH 5,6K 1% 1/6W R209 RD14BB2C104J RES. CARBON 100K 5% 1/6W
R97 RN14BK2C8200F RES, METAL FILM 820 1% 1/6W R210 RD14BB2GC104J RES. CARBON 100K 5% 1/6W
R98 RN14BK2CB200F RES. HETAL FILK 820 1% 1/6W R211 RN14BK2C6801F RES. HETAL FILK 6.8K 1% 1/6W
R88 RD14BB2CAT0J RES. CARBON 47 5% 1/6W R212 RN14BK2C1301F RES. METAL FILN 1.3K 1% 1/6W
R100 RD14BB2C470J RES. CARBON 47 5% 1/6W R213 RN14BK2C2700F RES. METAL FILN 270 1% 1/6W
R101 RN14BK2C2001F  RES. HETAL FILM 2K 1% 1/6W
R102 RN14BK2C2001F RES. METAL FILX 2K 1% 1/6W R901 RD14BB2C101J RES. CARBON 100 5% 1/6W




REF.NO
RS02
R903
RS04
R805
R906

R910
R911
R912
R913

R922
R923

R930
R831
R932

TC1
TC2

TH3
TH4

VR1
VR2
VR3
VR4
VRS
YR6
VR7
VR8
VRS
VR10
VR11

PARTS NO
RD14BB2C102J
RD14BB2C152J
RD14BB2C470J
RD14BB2C113J
RD14BB2C681J

RD14BB2C470J
RD14BB2C105J
RD14BB2C240J
RD14BB2C270J

RD14BB2C240J
RD14BB2C270J

RN14BK2C2200F
RN14BK2C6801F
RN14BK2C8201F

C05-0445-05
C05-0448-05

SDT1000
SDT100

R12-1538-05
R12-0569-05
R12-0571-05
R12-1538-05
R12-0568-05
R12-4416-05
R12-0570-05
R12-0569-05
R12-0570-05
R12-1538-05
R12-0571-05

NAME & DESCRIPTION

RES, CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. CARBON
RES. METAL FILH
RES. METAL FILH
RES. METAL FILH
CAP. TRIMNHER
CAP. TRIMMER
THERNISTOR
THERHISTOR

RES. SENI FIXED
RES. SEMI FIXED
RES. SEMNI FIXED
RES. SEMI FIXED
RES. SENI FIXED
RES. SEMI FIXED
RES. SEHI FIXED
RES. SEMI FIXED
RES. SENI FIXED
RES. SENI FIXED
RES. SEMNI EIXED

1K
1.5K
47
11K
680

47
1M
24
27

24
27

220
6. 8K
8.2K

20P
100P

2KB
100 B
500 B
1KB
100 B
50KB
200 B
100 B
200 B
1KB
500 B

PARTS LIST

5%
5%
5%
5%
5%

5%
5%

5%

5%
5%

1%
1%
1%

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

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

1/64
1/64%

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

AC FILTER UNIT

X80-1230-00

REF.NO

C1
c2
Cc3
C4
G101
c102
G103

C201
€202

G304
€305

C601
D1

JW303
JW304

JW601
L201

P1
P2

P8l
P82

P201
P202

P401
P402

P501
P502
P503
R201
§201

S401
§402

Ut
U2

VR501
VR502
VR503

2302

PARTS NO
E38-0354-05
E38-0355-05
F02-0521-03
J73-0122-12
N0OS-0626-04
R92-0150-05
R92-1061-05
C90-3050-05

NO USE
CEO4EWIC221H
CQ92FH1H104K

CQ92FH1IN103K
CEO4EWIE470H
CQ92FHIN104K

€C91-0575-05
C91-0575-05

cC45CH2H030C
cc4s5cHzn020C

€91-0551-05
D5SBA1OC

E38-0352-25
E38-0353-05

£38-0360-25
L33-0808-05

E40-0305-05
E40-5067-05

E40-3237-05
E40-3237-05

E40-7104-05
E40-7103-05

E40-3306-05
E40-3305-05

E40-3239-05
E40-3239-05
E40-3238-05
RD14BY2H225J
S40-2524-05

S62-0608-05
$S62-0608-05

S1-3052V
NJH7912FA

R23-3506-05
R23-7501-05
R23-3503-05

E01-0103-05

NAME & DESCRIPTION

WIRE ASS'Y
WIRE ASS'Y
HEAT SINK

PCB (UNHOUNTED)

SCREW,SEHS PAN HD X3X10
ZERO OHM(10HN)
ZERO ONK (5KH)

JUKPING RES.
JUKPING RES,
CAP., ELECTRO

CAP. ELECTRO

CAP. MHYLAR
CAP, MNYLAR
CAP. ELECTRO
CAP, HYLAR

CAP. CERANIC
CAP, CERANIC

CAP, CERAMIC
CAP, CERAMIC

CAP, POLYESTER

DIODE,BRIDGE

WIRE ASS'Y
WIRE ASS'Y

WIRE ASS'Y
CHOKE COIL

PIN CONNECTOR
PIN CONNECTOR

PIN CONNECTOR
PIN CONNECTOR

PIN CONNECTOR
PIN CONNECTOR

PIN CONNECTOR
PIN CONNECTOR

PIN CONNECTOR
PIN CONNECTOR
PIN CONNECTOR

RES. CARBON

10000 20%
220 20%
0,1 10%
0,01 10%
47 20%
0,1 10%
1000P 20%
1000P 20%
3p 0.25P
2P 0.25P

25V

16V
50V

50V
25V
50V

4KV
4KV

500V
500V

0.22 10% 630V

3p
10P

2P
2P

4P
3P

gpP
8P

4P
4P
4P

2,24 5%

PUSH SWITCH:POWER

DIP SWITCH
DIP SWITCH

IC,3-TERNINAL REGULATOR
IC,3-TERHINAL REGULATOR

V.R.
V.R. (FOCUS,ASTIG) 500KB X 2
V.R.

1K B

(ILLUK,ROTAT) 20KB X

CRT SOCKET

1/2W

2
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vee [8] 9] Bin — ——
— —
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MC101072 — INDEX ——
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TR1[1] [40] vee 100 <\ 3 3|
T/R2E Eﬁ Output i
. CLOCK [3 ] [38] NDAC > et -
e N0 RESET [4 | 37| NRFD LEAD No. | 30
TIR3| 5 36| DAV
PST518B l: :l NJM7912FA
DMAREQ[ 6 | 35] 576 8 Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
SWRRCK[7] ajoi07 1 CONT 26 TSDO 51 GETD 76 DD3
2 A13 27 TSD1 52 CAO 77 SING
s8] [33] D10 6 3 VDD 28 VDD 53 VDD 78 VDD
_ __ 4 Al4 29 TSD2 54 CA4 79 R10M
Ro[s ] 2]5/08 5 A15 30 AX2 55 CA3 80 10M
WR[10] 31]5164 6 INTO 31 AX1 56 CA2 81 HLDF
wr A o] 705 7 VX3 32 AXO 57 CA1 82 SGA
8 VX2 33 AX3 58 CD3 83 ROSP
po[i2] 29] 5162 9 VX1 34 HS2 59 CD2 84 ROD
__ 10 VX0 35 HS1 60 CD4 85 HLDL
. 0 1[13] 28]010 7 11 DAO 36 TDIO 61 CD1 ‘ 86 ROUB
Ne[1] 16]vad o2[1a] =157a 12 DA1 37 TWE 62 CD5 87 ROB
ctL3[z] [15]ne . 13 DA2 38 TCKA1 63 DC4 88 ROQ
eref aJreser D3[15] 26] ATN 12 DA3 39 TST1 64 cb7 89 ROED
pa[is] B 15 VSS 40 VSS 1 765 VSS 90 VSS
crL1[4] 13]NC o 16 DA4 41 TST2 66 DC3 91 D7
ctL6[5] [12]ne D5 [17] 24]iFC 17 DA5 42 TADD 67 DC2 92 D5
18 DA6 43 TCK2 68 CD6 93 D3
ctLs[e] [11]Four oe[1g z]Rs2 19 DA7 44 VS2 69 DC1 94 D1
cTLa[7] [10] TesT p7[19] 22]Rs 1 20 DA8 45 VS1 70 DCO 95 ALE
21 DA9 46 VAO 71 CDO 96 D6
GND GND [2 RSO
2 [0]our 2 21] 22 ROR 47 VA4 72 DD7 97 D4
23 ROA 48 VA3 73 DD6 98 D2
SPG-8650-0 uPD7210C S1-3052V 24 | LEVX 49 | VA2 74 | DDS 9 | DO
25 TCL 50 VA1 75 DD4 100 WR
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Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name

1 BDB4 26 BDD4 51 IDI6 76 IAD4
2 BDBb6 27 BDD5 52 IDI5 77 IAD3
3 GND 28 GND 53 GND 78 GND
4 BDB6 29 BDD6 54 IDI4 79 IAD2
5 BDB7 30 BDD7 55 IDI3 80 IAD1
6 GBWO 31 OSQH 56 1DI2 81 GBWE
7 BDCO 32 0DO7 57 IDI1 82 BDAO
8 BDC1 33 0D06 58 IDIO 83 BDA1
9 GBWI1 34 GBW6 59 GBW9 84 GBWF
10 BDC2 35 0DO0Ob 60 ILA4 86 BDA2
11 BDC3 36 0D04 61 ILA3 86 BDA3
12 GBW?2 37 GBW7 62 GBWA 87 GBWG
13 BDC4 38 0DO3 63 ILA2 88 BDA4
14 BDCbH 39 0D02 64 ILA1 89 BDAB
15 VCC 40 VCC 65 VCC 90 VCC
16 GND 41 GND 66 GND 91 GND
17 BDC6 42 0DO1 67 ICLK 92 BDAB
18 BDC7 43 0ODO0 68 IWCK 93 BDA7
19 GBW3 44 GBWS8 69 GBWB 94 GBWH
20 BDDO 45 OLCK 70 ILCK 95 BDBO
21 BDD1 46 IDMA 71 ISCK 96 BDB1
22 GBW4 47 OLTH 72 GBWC 97 GBWI
23 BDD2 48 OLSB 73 IADR 98 BDB2
24 BDD3 49 IRST 74 ISD 99 BDB3
25 GBW5 50 IDI7 75 GBWD 100 GBWJ
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