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TRIGGER

Trigger modes

Trigger source

Trigger sensitivity

Trigger coupling

Trigger slope
Trigger variable holdoff

READOUT FUNCTION
Panel setting displays

Cursor readout functions

CALIBRATOR
OUTPUT SIGNALS
CH1 output

A: Automatic, Normal, Single sweep,

TV-V, TV-H

B: Automatic, Normal

A: CH1, CH2, CH3, LINE, ALT(CH1,

CH2)

B: Same as A

*2
DC to TOMHz | 10 to 60MHz
CH1 and CH2 0.4 div 1.5 div
CH3 0.5 div 1.5 div
INT : DC

CH3 : AC, DC

A/B :+or -

Adjustable control permits a stable trig-

gering of repetitive complex waveform

Vertical axis: V/DIV (CH1, CH2 only),
INVERT (CH2 only), ADD, UNCAL, MAG

(converted value), probe ATT. (converted

value)

Horizontal axis: s/DIV (A/B), UNCAL,
MAG (converted value)

Others: Delay time

AV : A-REF
AT : A-REF
1/AT : 1/| A-REF]

0.5V i1%, 1 kHz i20% square wave

25 mV/DIV +20 % terminated into 50 &
DC to 20 MHz (-3 dB)



POWER SUPPLY

Voltage 100/120/220/240 V +10%
50 to 400 Hz
Power consumption Approx. 50 W
DIMENSIONS 310(W) x 130(H) x 370(D) mm
WEIGHT Approx. 8 kg
ENVIRONMENT
Temperature
Specification +10°C to +35°C
Operating 0°C to +50°C
Storage -20°C to +70°C
Humidity
Operating 45 % to 85 %
Storage 35 % to 85 %
NOTES:

*1: In the CAL state
%¥2: o Other than the ALT and CHOP mode, and readout operation
o CH1 and CH2 are x1 mode setting. In x5 mode, their ampli-

tudes need to be multiplied by 5.

ACCESSORIES

The V-680 Oscilloscope is shipped with the following standard acces-
sories:
2 Probes (AT-10AL1.5)
1 AC Power Cord
1  Operation Manual
1 Fuse (2 A for 120 V AC Power Source, or 1 A for 220 V AC and
240 V AC Power Source)

1  Dust Proof Cover



PREVENTIVE MAINTENANCE

Preventive maintenance, when performed on a regular basis, can pre-
vent instrument breakdown and may improve the reliability of the oscil-
loscope. The severity of environment to which this instrument is sub-
Jected will determine the frequency of maintenance. A convenient time
to perform preventive maintenance is preceding recalibration of the
instrument.
Disassembly
Remove the top cover and the bottom cover of the instrument.
Most of the internal parts of the instrument are now accessible.
If access to the front of the circuit boards are necessary, remove the
knobs from the external control shafts on the board.
Cleaning
The instrument should be cleaned as often as operating conditions
require. Accumulation of dirt in the instrument can cause component
breakdown.
The covers provide protection against dust in the interior of the
instrument. Loose dust accumulated on these covers can be removed
with a soft cloth or small brush.
Dirt that remains can be removed with a soft cloth dampened in a mild
detergent and water solution. Abrasive cleaners should not be used.
Cleaning the interior should only be occasionally necessary. The
best way to clean the interior is to blow off the dust with a dray, low-
velocity stream of air. A soft-bristle brush or a cotton-tipped appli-
cator is useful for cleaning in narrow spaces or for cleaning more
delicate components.
Visual Inspection
The instrument should be inspected occasionally for such defects as
broken connections, improperly seated transistors, damaged circuit
boards, and heat-damaged parts. The corrective procedure for most
visible defects is apparent; however, particular care must be taken
if heat-damaged components are found. Overheating usually indicates
other trouble in the instrument; therefore, correcting the cause of

the overheating is important to prevent recurrance of the damage.



4.1

4.2
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CALIBRATION

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

local Hitachi Denshi, Ltd, office or representative.

Calibration interval

To maintain instrument accuracy, perform the calibration of the V-680
at least every 1000 hours of operations or every six month if used in-

frequently.

Test equipment required

The following test equipment and accessories, or equivalent, are re-
quired for the complete calibration of the V-680. The given specifi-
cations for the equipment are the minimum necessary for accurate
calibration. Therefore, the specifications of any test equipment used
must meet or exceed the listed specifications.

All the test equipment is assumed to be correctly calibrated and operat-
ing within the listed specification. Operating instructions for the test
equipment are not given in this procedure. Refer to the instruction

manual for the test equipment if more information is needed.

Preliminary procedure

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

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

source.
2. Set the instrument controls as given in the Preliminary Control
Settings. Allow at least fifteen minutes of warmup before proceed-
ing.

3. See the Adjustment Locations in the pullout pages.
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Preliminary control settings

Preset the instrument controls to the setting given below, when start-

ing the calibration procedures.

Controls Setting Controls Setting
FOCUS Midrange SWP VAR CW (CAL)
SCALE ILLUM ccw VERT MODE CHI

H.POSITION Midrange,
TRACE ROTATION | As disired Push in
INTENSITY Midrange A TIME/DIV 1 ms/DIV
READ OUT CW VAR HOLDOFF CCW
POSITION Horizontal display A
CH1 Midrange mode
CH2 Midrange,
push in TRIGGER LEVEL A Midrange,
push in
V.VARIABLE CW (CAL) CCW
B
AC-GND-DC GND (AUTO)
VOLTS/DIV <CH1> 5mV/DIV TRIGGER MODE AUTO
CH2 TRIGGER SOURCE | CHI
NOTE
CCW : Counterclockwise

CW : Clockwise




4.5

Initial starting procedure

1. Turn instrument POWER on.

ro

Wait a few seconds for the cathode ray tube (CRT) to warm up.

A trace should appear on the display of the CRT.

3. If trace disappears, increase (clockwise) the INTENSITY control
setting until the trace is easily observed.

4.  Adjust FOCUS control for the best focused display.

Readjust POSITION controls if necessary, to center the trace.

POWER SUPPLY SYSTEM

NOTE

Before beginning, see the ADJUSTMENT LOCATIONS in the pullout
pages.

Control Settings

@

Preset the controls as given in the Preliminary Control Setting.
Check Low-voltage Supply, if necessary.
a. Connect the digital voltmeter (DVM) from the +8 V line.
1 +7.984 V to +8.016 V (PEF-729 )
b. Connect the DVM from the -8 V line.
: =7.981 V to -8.016 V (PEF-729 )
c. Connect the DVM from the +5 V(a) line.
: +4.80 V to +5.20 V (PEF-729 )
d. Connect the DVM from the +5 V(d) line.
:+4.75 V to +5.25 V (PEF-770 IC2002-3)
e. Connect the DVM from the +75 V line.
: 470 V to +80 V (PEF-729 )
f. Connect the DVM from the +125 V line.
: +130.5 V to +147.5 V (PEF-729 )
g. Connect the DVM from the +7.5 V line.

: +6.5V to +8.5 V (PEF-729 )

h. Connect the DVM from the -15 V line.

: =18 V to =12 V (PEF-729 )
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Adjust Low-voltage Supply.
Adjust the adjustment RV1601 for DVM reading of +8 V (_—t0.016 V).
Check High Voltage Supply.

a.

b.

Connect the DVM to the H.V. test point (PEF-712 [H.V CHECK | )
by High Voltage Probe.
Check for a reading of -1732 V to -1563 V

Check/Adjust CRT Bias.

a.

Set the horizontal display mode switch to the X-Y position, and
AC-GND-DC switch to GND.

Rotate the INTENSITY control, and set the voltage of TR1511-
Collector (PEF=712) to 20 V.

Observe the trace of CRT.

Adjust Grid Bias Adjustment RV1566 (PEF-712 |CRT BIAS )

for that the trace makes an appear.

Check/Adjust Trace Rotation

a.

Set the A TIME/DIV switch to 1 ms/DIV, and the horizontal display
mode switch to A.

Set a trace to the center of screen, using a position control.
Check that the trace is aligned with the center horizontal line.
Adjust TRACE ROTATION control on the front panel for a trace

that is aligned with the horizontal graticule lines.

@ Check/Adjust ASTIGmatism

a.

Set:
Horizontal display mode —--—=-==--—-=—-—-==—-==--- X-Y
AC-GND-DC —=--—mmmmmmmmmmmm e oo GND
READOUT —---mmmmmmmmm e e e oo - OFF

10



b. Set the spot, as the following figure, using CH1 and CH2 position

controls.

The spot—— l«— SCcreen

12div

2.5 div
N~ The center of screen

c. Rotate the INTENSITY control just before the spot has a halation.
d. Rotate FOCUS control fully clockwise.

e. Check that the spot is round.

f.  Adjust the ASTIG adjustment RV1281 (PEF-712 ) for

a round spot.,

g. Rotate FOCUS control to obtain a smallest spot.

HORIZONTAL SYSTEM

Control Settings

Preset the controls as given in the Preliminary Control settings.
@ Check/Adjust Sweep Reference.

a. Press the READOUT control to display characters.

Set:
VERT MODE  =—cm oo CH1
CH1 AC-GND-DC ——-mmmmmmmm DC
Horizontal display mode —-—=-———c—cceooeao_ ALT
A TIME/DIV  — o e mm e 1 ms/DIV
B TIME/DIV - oo mmmm e 50 ns/DIV
B MODE = - AUTO

c. Press the two cursor switching buttons and the SINGLE RESET
button simultaneously.
d. Connect the time mark generator to CH1 and set the time mark

generator for 1 ms time marks.

1



e. Rotate the TRACE SEP control to position the B sweep trace for
easy observation.
f. Rotate the DLY/CURSOR control so that the delay time readout

is "1.000ms."
g. Adjust RV1030 [DLY 1 DIV | on the PEF-712 board to bring the

intensified portion to the top of the 2nd marker.

* Enlarged view of
the 2nd marker

Intensified
portion

e

A
A\

2nd marker 10th marker

h. Rotate the DLY/CURSOR control so that the delay time 1is

readout is "9,000ms,"'

i. Adjust RV1312 |DLY 9 DIV| on the PEF-712 board to bring the

intensified portion to the top of the 10th marker.

j.  Adjust RV1420 [H GAIN| on the PEF-T712 board so that the 10th

marker is aligned with the 2nd vertical scale line from the right;

A sweep is calibrated.

Reference )
\ Align

NEn \

2nd marker 10th marker

12



Check/Adjust Horizontal x10 MAG Gain.

a. Set the horizontal display mode switch to A and the A TIME/DIV
switch to 1 ms/DIV.

b. Connect a 1 ms time marker generator.

Pull the inner knob of the horizontal POSITION control.

d. Check the one-cycle time marks to align with the ten-divisions
graticule lines.

e. Adjust the MAG GAIN adjustment RV1424 (PEF-T12 )
for one-cycle time marks to align with the ten-divisions graticule
lines.

f. Push in the inner of the POSITION control after the check and
adjustment.

Check/Adjust MAG CENTer

a. Setthe A TIME/DIV switch to the 1 ms/DIV.

b. Connect a 1 ms time marker generator.

c¢. Pull the inner shaft of the horizontal POSITION and align the
second time marker with the center vertical graticule line.

d. Push the inner shaft.

e. Check the discrepancy of the second time marker from the center
vertical graticule line, within +1 division.

f.  Adjust the MAG CENT adjustment RV1422 (PEF-712 [MAG CENT]).

Check/Adjust TIME/DIV

a. Set:
VERT MODE  ................. CHI1
CH1 VOLTS/DIV  ....ovvvnn... As required for well
observation
CH1 AC-GND-DC ........ e DC

b. Connect the time marker generator to CH1.

c. Set the TIME/DIV switch and the time marker generator as the
following.

d. Check and adjust that the time marks align with the ten divisions

graticule lines.

13



Ilileom D;i%fy A TIME/DIV |B TIME/DIV Mgiﬁfer [z‘gg;t_??gg
(1) A 0.1 1s/DIV —_— 0.1 us | CV884 0.lus
(2) A 10 us/DIV _— 10 us RV1314 10us
(3) A 10 ms/DIV _— 10 ms RV1313 10ms

5 ns/DIV
(1) A (50ns/DIV, —_ 5 ns CV1450 5ns
pull x10 MAG)
(5) B 0.2 us/DIV 0.1 1us/DIV 0.1 us | CV984 0.1us
(6) B 20 1s/DIV 10 1s/DIV 10 s RV1387 10us
(7) B 2 ms/DIV 1 ms/DIV 1 ms RV1385 1ms
(8) B 20 ms/DIV 10 ms/DIV 10 ms RV1386 10ms

VERTICAL SYSTEM

Control Setting

@,

Preset the controls as given in the Preliminary Control Settings.

Check/Adjust DC BAL
Set the vertical MODE switch to CH1.

Set the CH1 VOLTS/DIV switch to 5 mV/DIV and the CH1 AC-
GND-DC Switch to GND.

c. Position the trace to the center horizontal graticule line.

d. Change the CHl VOLTS/DIV switch to the 10 mV/DIV.

e. Check that the discrepancy of the trace is within +1 division of
the center horizontal graticule line.

f. Adjust the CH1 DC BAL adjustment RV37 (PEF-710 |CHI1 DC
E ) through a hole on the front panel for the discrepancy with-
in 1-0.05 division of the center horizontal graticule line.

g. Change the vertical MODE switch to CH2.

h. Repeat part b. through f. for CH2.

14



i. Adjust the CH2 DC BAL adjustment RV137 (PEF-710 [CH2 DC
BAL/| ) through a hole on the front panel for the trace within

+0.05 division of the center horizontal graticule line.
Check/Adjust POSition CENTer
a. Set the vertical MODE switch to CH1.
b. Set the POSITION control at the midrange.
c. Adjust the CH1 POSition CENTer adjustment RV62 (PEF-710
[CH1 POS CENT]| ) for the trace align with the horizontal center

line.
d. Change the vertical MODE switch to CH2,
e. Repeat part b. through c. for CH2.
Adjust the CH2 POSition CENTer adjustment RV162 (PEF-710
IQH2 POS CENT] ) for the trace at the horizontal center line.
g. Set the vertical MODE switch to ALT or CHOP, Then pull the
PULL TRIPLE & CH3 POS control.,

h. Repeat part b. through c. for CH3.
i. Adjust the CH3 position center adjustment RV305 (PEF-710
[CHB POS CENrL] ) for a trace at the horizontal center line.
Check/Adjust ADD Balance
Set the vertical MODE switch to ALT.

Position both CH1 and CH2 traces to coincide at the center hori-
zontal graticule line.
Change the vertical MODE switch to ADD.

d. Check that the trace added CHI and CH2 is within +0.4 division
from the center horizontal graticule line.

e. Adjust RV507 (PEF-T11) for the trace within +0.1 division from
the center horizontal graticule line.

Check/Adjust X1 AC GAIN

a. Set:
Vertical MODE . ... .vitininennennn. . CHI
CH1, CH2 VOLTS/DIV ...vivvirnnnn. 10 mV/DIV
A TIME/DIV ......... e .... 1 ms/DIV
CH1, CH2 AC-GND-DC .......ovuun.. DC
TRIG SOURCE  .....vuiirinnnnnnnnn. CHI1

15



b. Connect the square-wave generator (using 1 kHz output range) to
CH1.,

c. Adjust the output amplitude of that generator for 5 divisions deflec-
tion of screen.

d. Check the high-voltage level of pulse is flat.

e. Adjust the CH1 x1 AC GAIN RV48 (PEF-710 [CHT AC GAIN]| )

for a flat level.

f. Move the signal to CH2 and change the vertical MODE switch to
CH2. Then set the TRIG SOURCE switch to CH2.

g. Repeat part b. through d. for CH2.

h. Adjust the CH2 x1 AC GAIN adjustment RV148 (PEF-710 |[CH2

AC GAINI ) for a flat level.

To be flat

5 div

|

Check/Adjust VERTICAL GAIN

a. Set the vertical MODE switch to the CH1 position and the TRIG
SOURCE switch to CH1.

b. Connect the standard amplitude calibrator to the CH1 input con-
nector.

c. Set the CH1 VOLTS/DIV switch to the 10 mV and the CH1 AC-
GND-DC switch to DC.

d. Set the standard amplitude calibrator for a 50 mVp-p signal.

e. Check for a 5 divisions display.

f. Adjust the CH1 GAIN adjustment RV510 (PEF-711) for a display
for 5 divisions.

g. Change both switches of the vertical MODE and the TRIG SOURCE
to CH2 respectively, and move the signal to CH2,

h. Repeat part b. through e. for CH2.

i.  Adjust the CH2 GAIN adjustment RV133 (PEF-710 [CH2 GAIN]| )

16



Check/Adjust CH1, CH2 Step Response.

a.

Set: Vertical MODE ... ..o esoeevenenses CII1
CH1, CH2 VOLTS/DIV +.vvvvvevesnsnees 5mV/DIV
CH1, CH2 AC-GND-DC +.vvvvveveresnss. DC
A TIME/DIV ¥ ititrvivururnennnenenenss 0.1 Us or
0.2 us
TRIG SOURCE  vvvvvuvenernenenenennsss. CHI

Connect the fast-rise (less than 1 ns), positive output of the square-
wave generator to the CH1 input. Use a 50-ohm termination and
cable.

Set the square-wave generator to 1 MHz. Adjust the square-wave
generator output for a 5-divisions display.

And adjust CV509, CV521, CV534 (PEF-711) CV160 (PEF=710) for
a square wave that is flat and for over-shoot that is +0.1 div.

Move the signal to CH2 and set the vertical MODE to CH2. Then
change the TRIG SOURCE switch to CH2.

Adjust CV160 (PEF-710) for over-shoot that is +0.1 div.

TS \L
I T

5 div 5 div

Check/Adjust CH1, CH2 Attenuation Compensation.
(ATT: = 10, — 100)

a .

Set the MODE select switch, AC-GND-DC switch, TRIG SOURCE
switch, VOLTS/DIV switch and COUPLING switch according to

the following table,

Connect the square wave (1 kHz) generator to the square wave input
connector according to the following table to check that a square
wave is flat (flat top).

Adjust the trimmer capacitors for a square (flat top) under the

following settings.

17



Setti
ctting Square
AT CH - s Square ST wave Adjust
MODE . | TRIG VOL TS/ enerator N
C-GND=DC ) 3 re i / &
setoct | A D-DCT LoURrer |COUFLING]  wave input DIV output
connector
CHI CHA D CH1 CHI1 0.1V 0.4V CVs
(PEF-710)
. . . - . . CV105
=10 Cri2 CH2 > CH2 CH2 SV o R
- 1 H L H H 0.1 0.4V (PEF-T10)
ALT TN Nrar-
CH3 | or EXT DC =10 CHo 0.1V 0.4V ZI)V:;”_I R
CHOP -T2
. . . . . CV15
CHI CH (¢ CH CHI 1Y 4\ .
100 (PEF-710)
. . . - - . - CV115
2 CH2 D CH2 2 \ EAY
I H H 1 1 (PEF-T10)

Check/Adjust CH1, CH2 Input Capacity.

a. Connect the L-C meter to the input terminal.

b. Check the input capacity for a approximately 23 pk.

(ATT: = 10, = 100).

c¢. Adjust the trimmer capacitors so that the input capacity of CH1 and

CH2 in = 10 mode is same as that in = 1 mode under the following
settings.
As for —-100 mode, perform the same adjustment.
Adjust (PEF-710)

ATT VOLTS/DIV CHA CL2

- 1 5 mV

- 10 0.1V CV4 CV104

—100 1V CV14 CV1it14

TRIGGER
Check/Adjust TRIGer CENTer

Adjust the CH3 TRIG LEVEL CENT control before adjusting each
TRIG LEVEL CENT control of CH1 and CH2.

(1)

18

PULL TRIPLE & CH3 POS
TRIG SOURCE

CH3 TRIG LEVEL CENT
a. Set:

© 00 0 0 0 00 00000 000 00000000000

® 00 0000000000000

PULL

EXT

COUPLING (trigger coupling) «eseeesecceosss AC




+
ALT or CHOP
5 us/DIV

A TRIG SLOPE ...t eterevsrereosossosasons
Vertical MODE ... .. iitiietivessnesnenas
TIME/DIV ttttttiiiiiiniieerninnnnnneeenns
b. Connect a sine-wave generator to the CH1 input for 4 div (50 kHz)
c. Adjust the A TRIG LEVEL control so that the trigger is effected in

the center of the waveform amplitude (point ).

T

2 div
7

VA

¥ A

2‘d1v / \/«——Input
/

waveform
@

d. Set the COUPLING select switch from AC to DC, and the trigger

start point may move,
Adjust RV293 (PEF-T10 [CH3 TRIG DC LEVEL] ) so that the trig-
ger is effected in the center of the waveform amplitude (point )
with holding the preset value by the A TRIG LEVEL control.

(2) CH2 TRIG LEVEL CENT

e. After setting switches as shown below, supply sine wave of 50 kHz

to CH2 to obtain the 4 div display.
TRIG SOURCE : CH2
MODE select : CH2
AC-GND=-DC : AC
f. Adjust RV217 (PEF=-710, [CH2 TRIG DC LEVEL] ) for trigger ef-
fected on the point @ of the waveform with holding the preset

value by the A TRIG LEVEL control.

(3) CH1 TRIG LEVEL CENT
g. After setting switches as shown below, supply sine wave of 50 kHz to

CH1 to obtain the div display.
TRIG SOURCE : CH1
MODE select : CH1

19



AC=-GND-LC : AC
h. Adjust RV207 (PEF-710 IEH1 TRIG DC LEVEL] ) for trigger effected
on the point A of the waveform with holding the preset value by the
A TRIG LEVEL control.

X - Y OPERATION |

Check/Adjust X GAIN

a. Set:
CH! VOLTS/DIV i iiieiennennn 10 mV/DIV
CH! AC-GND-DC .....iitivveenen AC
Horizontal display mode ............ X-=-Y

b. Connect the standard amplitude calibrator to CH1.
Set the standard amplitude calibrator for 50 mV.
d. Check for a display of 5 divisions within +3 %%,

e. Adjust RV1062 for a display of 5 division within +1.5 % .

Check/Adjust X CENTer

a. Set:
CH1 AC-GND-DC ........cccueenen GND
Horizontal display mode ..........o... X-Y
Horizontal POSITION .............. Midrange
b. Check for a spot at the center vertical graticule line within +1.0
division.
c. Adjust RV1063 for a spot at the center vertical graticule line

within +0. 1 division.

[ SIGNAL OUTPUT |

Check/Adjust CALibrator

a Jumper between 1 pin and 2 pin of P654.

b. Connect a digital voltage meter to the CAL terminal.

¢. Check for CAL output voltage 0.495 V to 0.505 V.

Adjust RV655 for CAL output voltage 0.497 V to 0.503 V.

o)

20



@) Check/Adjust

a.

Set the CH1 AC-GND-DC switch to GND and the VERT MODE
switch to CH1.

Connect a digital voltage meter to the CH1 OUT terminal.
Check for the voltage O V within +0.1 V.

Adjust RV603 for the voltage O V within +0.1 V.

| READOUT & CURSOR |

Check/Adjust CHR-Y gain and CHR-Y CENTer

a.

Set READOUT INTENSITY control as required for well defind the

character.
Press the two cursor switching buttons and the SINGLE RESET
button simultaneously to display the two vertical cursors.
Adjust RV357 and RV356 so that the cursors align with the top
and the buttom graticule lines.
i {') Align
Acursor
RN R N RSN N S S SR =
REF cursor Align

21



@ Check/Adjust CHR-X gain and CHR-X center
a. Rotate the DLY/CURSOR counterclockwise with the vertical cursor
set in Item @ to display the horizontal cursors.
b. Adjust RV1434 and RV1435 so that the cursors align with the

rightmost and the leftmost graticule lines.

Align

e it ETE EEE SebNy

NOTE: Press the SINGLE RESET button to release this mode.

22



5. READOUT ERROR CODE LIST
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6. DETAILED CIRCUIT DESCRIPTION
6.1 <1> CH1, CH2 PREAMPLIFIER CIRCUIT (PEF-708, 709, 710)

Figure 6-1 is a detailed block diagram of the CH1, CH2 PREAMPLIFIER
circuit. This circuit consists of the CH1 vertical circuit and the CH2 ver-
tical circuit. Since the two circuits are nearly same, the CH1 vertical

circuit only is described here. (Refer to Figure 6-1 in page 29)

The CH1 signal (SIG) from J1 is supplied to the CH1 INPUT COUPLING
circuit, where S1 selects the coupling mode AC, GND, or DC.

Then the CH1 SIG is supplied to the CH1 1ST ATTENUATOR (ATT la), and
the signal level is attenuated to 1/1, 1/10, or 1/100. The attenuation is
required since the amplifier in the oscilloscope is designed for low input

signal and its gain is constant,

X1

— T~y T

LG z2

| AT [ 1

| i <

| |

iantl |

____Ji |

Vin Co | r2 —=ce : Vin/n
f |
O | 5
L j
Fig.6-2

The basic circuit of the attenuator is shown in Figure 6-2,
Conditions in the case that the attenuation ratio is 1/n regardless of frequency

are derived from equation Z2/(Z1 + Z2) =1/n as follows:

Rl =(n-1):R2 .......... (1)
C1*R1 =C2:R2  .......... (2)

The input capacity of each attenuation ratio (range) at the time when the at-
tenuation range is switched is made equal by adjusting Cy-
Adjusting C1 makes an accurate frequency characteristic to be obtained at

each attenuation range.

For the circuit in use for each attenuation range, refer to the schematic

diagram @ .

The CH1 SIG from the CH1 1ST ATTENUATOR is supplied to the CH1 INPUT

AMP and its impedance is converted (high input impedance and low output im-

25



pedance).

The CH1 INPUT AMP also switches the output voltage to 1x or 5x.
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A detailed operation of the CH1 INPUT AMP is described below by using
Figure 6-3. An AC component of the CH1 SIG flows in the direction of

CAD CA2D CA3D (A1), and part of it is fed back as shown with
:

The AC component is supplied to source follower TR25 through C20, and then

supplied to TR42 via differential amplifiers TR40 and TR41. A DC component

of the CH1 SIG flows in the direction of (D1 QDD (DD (DD,
and part of it is fed back as shown with B2 ( ). IC26

is a DC amplifier. TR26 separates the DC component from the AC component

so that they do not affect each other.

It is ideal that the output voltage is O V when the input voltage is O V. In an
actual DC amplifier, however, some offset voltage can appear at the output.
CH1 DC BAL control RV37 compensates for the offset voltage of IC26.

This is achieved by adjusting RV37 to make the GND line constant in any
VOLTS/DIV ranges with the input coupling at GND.

CH1 AC GAIN control RV48 controls the AC gain by changing the AC feedback
quantity. Since the DC gain is exactly decided, the AC gain is set to the same

level of that of the DC gain. This is achieved by adjusting RV48 to obtain the
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same square wave output signal as the input signal.
CH1 X5 AC GAIN control RV4T7 adjusts the AC gain of the 5x output signal.

Diodes D23 and D25 protect FET TR25 from @ and @ surge voltages,
respectively. Diode D26 protects IC26 from @ surge voltage.

Diodes D31 and D32 protect TR25 and TR40 from @ surge voltage, re-
spectively. Diode D42 raises the bias voltage of the emitter of TR42 by
0.7 V approx., since the voltage difference between the base and the collec-

tor of TR41 is small.

Variable resistor VAR is in the CAL state at the position where R52 is short-
circuited (at the fully clockwise position). At the fully counterclockwise

position, the output of CH1 INPUT AMP is attenuated to 1/2.5 or less.

A current flowing through point @ depends on the combination of the condi-

tions of each input amplifier as shown below:

(1) CH1 INPUT AMP is in the 1x or 5x state.
(2)  The output of the CH1 INPUT AMP is in the CAL or UNCAL state.
(3) The output of the CH2 INPUT AMP is in the CAL or UNCAL state.

The OP AMP (IC 753) in circuit @ converts the current value in each con-
dition into a voltage value, and supplies it to the microcomputer in circuit

@ . Then, the microcomputer acknowledges the settings of CH1 and CH2
INPUT AMPs.

See Figure 6-1 again. The output from the CH1 INPUT AMP is supplied to
the CH1 2ND ATTENUATOR consisting of RM52 and ATT 1b to be attenuated
to 1/1,1/2, 1/4, or 1/10 according to the VOLTS/DIV range. The output

impedance in any levels is 150 & approximately.

The microcomputer acknowledges whether the CH2 INPUT AMP is in the 1x
or 5x state through .

Table 6-1 shows the relationship between the overall gain from CH1 INPUT
COUPLING to the CHT 2ND ATTENUATOR and the VOLTS/DIV range.
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Table 6-1

VOLTS/DIV 1st INPUT AMP | 2nd Overall gain | VOLTS/DIV x
SW Position|| Attenuator [Gain Attenuator | (approx.) Overall Gain
5 mV 1 2.5 1 2.5 12.5 mV/div
10 mV 1 2.5 0.5 (+2) 1.25 12.5 mV/div
20 mV 1 2.5 0.25 (+4) | 0.625 12.5 mV/div
50 mV 1 2.5 0.1 (+10) ]0.25 12.5 mV/div
0.1V 0.1 (+10) 2.5 0.5 (+2) 0.125 12.5 mV/div
0.2V 0.1 (+10) 2.5 0.25 (+4) |0.0625 12.5 mV/div
0.5V 0.1 (+10) 2.5 0.1 (#10) | 0.025 12.5 mV/div
1V 0.01 (+100) 2.5 0.5 (+2) 0.0125 12.5 mV/div
2V 0.01 (+100) 2.5 0.25 (+4) 0.00625 12.5 mV/div
5V 0.01 (+100) 2.5 0.1 (+10) | 0.0025 12.5 mV/div
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6.2 @ VERTICAL SWITCHING CIRCUIT (PEF-710, 713, 727)
(Including <3> 1/2, @ 1/3)

Figure 6-4 is a detailed block diagram of the VERTICAL SWITCHING circuit.

The CH1 SIG from is supplied to the CH1 PREAMP consisting of TR5T7,
TR58, TRT1, and TR72, and is converted from a single-ended signal to a
paraphase signal. A cascode AMP consisting of TR57 and TRT71 is suitable
for a wide band amplification since a loss of input impedance due to Miller ef-

fect is small.

RV63 varies the vertical position of the CH1 SIG by changing the DC voltage
supplied to the base of TR58. RV62 is adjusted to set the CH1 SIG on the
center of the CRT with RV63 set at the mid-position of the variable range.

CV60 compensates for a loss of the frequency response of high frequency.

Part of the CH!1 SIG from is fed out from , and is supplied to the
CHI TRIG PICKOFF circuit (4». The same operation is applied to the CH2
PREAMP, the CH3 PREAMP, and the CKR-Y PREAMP.

The CH1 SIG from the CHl PREAMP is supplied to the DIODE GATE 1
consisting of D71, D72, D73, and D74. The DIODE GATE 1 is switched by
switching transistor TR460. When the "H" signal is supplied to the base of
TR460, TR460 becomes off, and its emitter becomes "H" to set D71 and D72
to off. As a result, the CH1 SIG passes through the DIODE GATE 1, and is
supplied to the next stage.

When the "L" signal is supplied to the base of TR460, it becomes on, and its
emitter becomes "L" to set D71 and D72 to on. Then, the CH1 SIG cannot
pass the DIODE GATE 1. As for the DIODE GATE 2 and TR461, the DIODE
GATE 3 and TR462, and the DIODE GATE 4 and TR463, the same circuit oper-

ation is applied to.

Only the CH2 SIG from the CH2 PREAMP is supplied to the DIODE GATE 2 via
TR SW (1) or TR SW (2).

When the INVERT switch is set at the position as shown in Figure 6-4 (not
pulled state), each base of TR171 and TR172 becomes "L'", and the base bias
current flows. Then, TR171 and TR172 become on. At the time, TR175 and
TR177 are off since each base of TR175 and TR177 is "H,"
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As a result, the CH2 SIG is supplied to the DIODE GATE 2 via TR SW (2) with

the same polarity.

When the INVERT switch is in the pulled state, TR SW (1) becomes on and TR
SW (2) becomes off. Then, the CH2 SIG is supplied to the DIODE GATE 2
via TR SW (1),

However, since the output lines of TR SW (1) cross each other as shown in

Figure 6-4, the inverted CH2 SIG is supplied to the DIODE GATE 2.

Only the signal(s) through the DIODE GATE is supplied to the DELAY LINE
DRIVER consisting of TR450 and TR451. Since the DELAY LINE DRIVER
is a voltage feedback circuit with its emitter grounded, both of input and output
impedance are low. In addition, the impedance of the driver is designed to be
matched with that of DELAYLINE DL1 at the next stage. The output from the
DELAY LINE DRIVER is supplied to the DIFFERENTIAL AMP (1) in circuit
@ via @ and ﬁj
The DC voltage (ALT SEP SIG) which is set by TRACE SEP control RV1104
in circuit @ is supplied to @ . The ALT SEP PULSE is supplied to

. When the ALT SEP PULSE is positive, switching FET TR456 becomes
on to supply the ALT SEP SIG (DC voltage) to the base of TR452. The DIF-
FERENTIAL AMP consists of TR452 and TR453.

While TR SW (3) is on, TR452 is on and TR453 is off, or TR452 is off and
TR453 is on. When FET TR456 is off, TR453 is on, and part of the base
current of TR451 flows through R459,

When FET TR456 is on, TR452 is on, and part of the base current of TR450
flows through R458. As shown above, "A ALT B" operation is realized.

When displaying a character, the CHR EN (character enable) signal from fi 4]
becomes "L" to set switching transistor TR454 to off. When displaying others,
the CHR EN signal becomes "H",

The CHR EN signal is supplied to pin G of IC410 via INVERTER TR422.

D454 is a 10 V Zener diode and is used for DC level shifting.

The channel select signal ("H" or "L") is supplied to each base of switching

transistors TR460 through TR463 from IC410. The CH SW CONTROLLER
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consisting of IC410, 1C413 (1/2), and IC413 (2/2), the DIODE GATE (D410
through D420, D780, D781 ), and the V., MODE switch decide the polarity of

the channel select signal.

Main operations of the CH SW CONTRCLLER, the DIODE GATEs, and the
V. MODE switch are described below.

(1) Kinds of display
Character display +..cevueen Pin G of IC410 is "H".
Others eveeeee.. Pin G of IC410 1is "L".
(2) Oscilloscope operation
i) X-Y operation

Display switch S1158-a in circuit @ sets D780 and D781 in circuit
@ to on, TR701 in circuit @ to off, and TR780 in circuit @
to off.
Then, IC 413 (1/2) is reset, and IC413 (2/2) is set. Pin S (select)
of IC410 becomes "H'", pins Al and B3 becomes "L'", and pin B2 be-
comes "H'".
When a character is not displayed, pin G (strobe) of IC410 becomes
"L" to supply Bl input ("L") from Y1, B2 input ("H") from Y2, and
B3 input from Y3.

As a result, the DIODE GATEs 1, 3, and 4 become off, and only the

CH2 SIG is supplied to the DELAY LINE DRIVER via the DIODE GATE

2. That is, the Y signal in the X-Y operation passes through the CH2

SIG route. The X signal passes through the route of in circuit

@ . in circuit @ " in circuit @ — in circuit

<5> E in circuit

The "L" signal from @ in circuit @ stops the operation of

IC1031 (2/2) so that no input signal is supplied to the Z-axis AMP.
The "L" signal at in circuit @ which is supplied by S1158-b
stops the operation of the A SWEEP GATE circuit.

Since TR701 and TR780 are off in the X-Y operation, the TRIG SOURCE
and the V. MODE switches are not available.

ii) Operations other than X-Y
In circuit @ , D780 and D781 become off and TR730 becomes on and
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(3)
i)

ii)

iii)

vi)

TR701 in circuit 3> becomes on, and the V. MODE, TRIG SOURCE,
and CH3 VIEW switches become effective.

When the V. MODE switch is effective

Each channel select signal ("H" or "L") corresponding to the V., MODE
is supplied from pins Y1, Y2, and Y3 of IC410, When pin G (strobe)
of IC410 is "L" and pin S (select) is "H", the signals at pins B1, B2,

and B3 are supplied from Y1, Y2, and Y3, respectively,

When both of pins G and S are "L", signals at pins A1, A2, and A3 are
supplied from Y1, Y2, and Y3, respectively.

When pin G is "H", the "L" signal is supplied from Y1, Y2, and Y3
regardless of inputs at A1, A2, A3, B1, B2, and B3.

The setting condition of the V. MODE switch is transferred into the
microcomputer via @ in circuit @ .

TR701 in circuit @ is on in the operations other than X-Y,
TR702 is normally off and is on only when the V. MODE switch is set
to ALT with the TRIG SOURCE at VERT,

The CH3 VIEW switch is null when the V. MODE switch is set to CHI1,
CH2, and ADD. The switch is effective only in the ALT and CHOP

modes in the pulled state. Then the CH3 signal appears on the CRT,

Normally IC413 (2/2) operates as a counter. When the CH3 VIEW
switch functions, however, IC413 (1/2) and 1C413 (2/2) operate as a
ternary counter.

The CHOP PULSE is supplied to in circuit @ in the CLOP
mode. The gate pulse is supplied every sweep to in circuit

@ in the ALT mode.

A current flows through Zener diode D455 in circuit @ only in the
ADD mode to set TR455 to on. In other words, the base bias current
of the DELAY LINE DRIVER flows into TR455 through XR470 and R471
only in the ADD mode. In the modes other than ADD, the current flows

into R472.
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6.3 @ VOLTS/DIV SELECTOR CIRCUIT 2/2 (PEF-713, 715, 725, 726)

Figure 6-5 is a detailed block diagram of the VOLTS/DIV SELECTOR circuit
2/2.

They convert current signals depending on the contact condition into voltage

There are four PANEL STATUS circuits whose operations are same.

signals, and supply them to the microcomputer via circuit @ so that the

microcomputer supplies control signals according to the contact condition.

CH 1 P758 P757 PANEL P50\ Préoz P1603|P1605
VOLTS /D1y N STATUS (1) [ANO 757 14 504 3370 4~ com
SWITCH IC750 (Ye)
CHz P763 P77 PANEL
voLTS/prv [ o3 STATUS @) | AN1 8- ~F LR T0 u-coM
SWITCH IC750 (¥z)
Pzor P70/ PANEL
EANE N 1w X STATUS (3) |AN2 9 9 16 b @TO,U—COM
IC753 (Yz)
PANEL
STATUS (4)
AN3 IN (1) e _J22 AN3 10 S 10 17_J7 -
@ 10753 (2h) 70 M-COM
AN. 1y
. 3 IN@)
Fig.6=5
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6.4 @ VERTICAL OUTPUT & TRIGGER PICKOFF CIRCUIT (PEF-710, 711)
(Including @ 2/3)

Figure 6-6 is a detailed block diagram of the VERTICAL OUTPUT & TRIGGER
PICKOFF circuit.

The vertical signals supplied from [(_;] and ET] are amplified by the DIFF.
AMP (1) consisting of TR505 and TR506 and further by the DIFF., AMP (2)
consisting of TR518 and TR519, and are supplied to the VERTICAL OUTPUT
AMP.

The vertical signals are amplified to a voltage level enough to drive the
vertical deflection. The amplified signals are applied to the vertical deflec-

tion plate of the CRT via peaking coils L555 and 1.556.

CV509, CV521, and CV534 are variable capacitors for high frequency com-
pensation. D532, D543, and D544 are Zener diodes which allow the base
current of the transistors to flow with low impedance to maintain each bias
voltage of transistors constant,

The TRACE FIND function reduces the bias currents of the HORIZONTAL
AMP and the VERTICAL AMP to control their amplitudes so that their maxi-

mum amplitudes are within the screen on the CRT.

TR1494 in circuit @ is normally on. It is off when the TRACE FIND
switch is pressed, and the bias current of the DIFF AMP (2) flows through
R1494. Then, the bias current of the DIFF AMP (2) is reduced to limit the

maximum amplitude of the vertical signal.

TR1493 is normally off., It becomes on when the TRACE FIND switch is
pressed, and the bias current flows in the opposite direction through the
H. AMP X1, H. AMP X10, or H. AMP CHR-X to limit the maximum amplitude

of the horizontal signal.

CH1 TRIG PICK OFF TR201 is an emitter follower circuit, and is used as a
buffer circuit for supplying the CH1 SIG fed from to the DIFF. AMP (3)
at the next stage.

CH1 TRIG DC LEVEL TR202 is a circuit for compensating for a level change
of the DC offset voltage due to temperature. CHI1 TRIG DC LEVEL RV207
adjusts the DC offset voltage and decides the DC level of the CH1 TRIG signal.
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CH2 TRIG PICKOFI TR211 is an emitter follower circuit, and is used as a
buffer circuit for supplying the CH2 SIG fed from to the DIFF. AMP (4) at
the next stage.

CH2 TRIG DC LEVEL TR212 is a circuit for compensating for the level change
of the DC offset voltage due to temperature., CH2 TRIG DC LEVEL RV217
adjusts the DC offset voltage and decodes the DC level of the CH2 TRIG signal.
The CH3 SIG is supplied to the DIFF. AMP (5) directly from .

The CH1 SIG fed from CH1 TRIG PICKOFF TR201 is supplied to the DIFE,
AMP (3) consisting of TR238 and TR239, and is converted from a single-ended
signal to a paraphase signal. The CH2 SIG and the CH3 SIG are also con-
verted from a single-ended signal to a paraphase signal in the DIFF. AMP (1)
and the DIFF. AMP (5), respectively.

One of the DIFF. AMPs (3), (4), and (5) is selected by the CURRENT SWITCH
(TR237, TR241, TR231), and the signal from the selected AMP is supplied to
the BUFFER.

The voltage (point @ ) at the base of TR237 is always constant, The voltage
at the base of TR241 depends on the voltage at point @ . The voltage at
point @ is decided by a combination of the signals from ) @ , and
@ . The voltage at the base of TR231 is decided by the EXT signal from

That is, the transistor whose base voltage is the highest among the three
transistors becomes on, and allows a kias current to flow into the DIFI', AMP
connected to the transistor. The output of the AMP is supplied to the BUF -
FER.

The output signal from the BUFFER is supplied to the DIFF. AMP (6) consist-
ing of TR270 and TR271, and is converted from a paraphase signal to a single-

ended signal.

The single-ended signal is supplied to the negative feedback AMP (TR277,
TR263, TR294). Since both of the input and the output impedances of the
feedback AMP are low, the signal flows in the direction of @ — @—»@ ,
and is supplied from as a TRIG signal (an X SIG at the X-Y operation).
Part of the signal is fed back to the base of TR277 through R291 as shown
with a dotted line.
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CH3 TRIG DC LEVEL RV293 should be adjusted so that the output signal from
becomes zero when the CH3 input signal is zero.
CH1 TRIG DC LEVEL RV207 should be adjusted so that the output signal from
becomes zero when the CH1 input signal is zero.
CH2 TRIG DC LEVEL RV217 should be adjusted so that the output signal from
becomes zero when the CH2 input signal is zero.

Part of the output signal from the CH1 TRIG PICK OFF is supplied to the CHI
SIG OUTPUT AMP consisting of TR601, TR607, TR608, and D607.

The signal flows in the direction of @*@—*@ , and is fed out from the
CH1 OUT connector (J608).

Part of the signal is fed back to negative feedback AMP TR601 through R605
as shown with a dotted line.
The input impedance of TR601 is high and the output impedance is low.

TR608 is an emitter follower, and the voltage at the emitter is kept constant by

Zener diode D60T7.

CH1 OUT DC LEVEL RV603 is adjusted so that the output signal from the

CH1 OUT connector becomes zero when the CH1 input signal is zero.

A symmetrical square wave of 1 kHz is fed out from CLOCK GENERATOR
IC650 to switching transistor TR605. Adjust CAL GAIN control RV655 to
obtain a signal of 0.5 V at the CAL 0.5 V connector (J656).

When pins 1 and 2 of plug jack P654 are short-circuited, the DC output signal
is obtained at J656 and the voltage of the CAL signal can be measured with a

digital multi meter,
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6.5 @ A/B SWEEP GENERATOR (1) (PEF-712, 716)

QOutline

Figure 6-7 is a detailed block diagram of the A/B SWEEP GENERATOR (1)
circuit. The TRIG signal (X SIG in the X-Y operation mode) from is
supplied to emitter follower (E.F (1)) TR830, and is fed to the E.F (2), the
SYNC SEPARATOR, and the E.F (3). Part of the TRIG signal is supplied
to the circuit @ from @ to be used as the X SIG in the X-Y operation

mode .

The TRIG signal from E.F (2) is supplied to the A TRIG SHAPER to generate
a TRIG pulse for A SWEEP. The A TRIG SHAPER is a positive feedback
amplifier with a hysteresis characteristic, and supplies either a trigger pulse
SS1 (+) with the same polarity as that of the input signal SS1, or a trigger
pulse SS1 (-) with the opposite polarity.

The setting positions of the A TRIG MODE switch and the @/ slope switch
decide an output signal of the A TRIG SELECT LOGIC. This output signal
selects the SS1 (+) pulse or the SSI (-) pulse. A TRIG LEVEL control

RV340 controls the triggering level of the selected signal.

The SYNC SEPARATOR becomes on when the A TRIG MODE switch is set to
TV, separates a sync component from the TRIG signal SS2 (composite TV
signal) and supplies the SS2 (=) to the A TRIG SELECTOR.

The TRIG signal SS3 from the E.F (3) is supplied to the B TRIG SHAPER to
generate a TRIG pulse 553 (+) or SS3 (-) for B SWEEP. The circuit oper-
ation is same as that for A SWEEP. The setting positions of the B SLOPE
switch and the B AUTO/NORM switch decide the output signal of the B TRIG
SELECT LOGIC.

The A TRIG SELECTOR selects a TRIG pulse SS1 (+), SS1 (=), or SS2 (<),
and supplies it to the A SWEEP GATE. The A TRIG SELECT LOGIC selects
the output signal.

The A GATE and the A GATE signals from the A GATE SWEEP become
"H" and "L", respectively, at the leading edge of the selected TRIG pulse.
The HOLD OFF circuit controls the timing for switching the A GATE signal
from "H" to "L'" and the A GATE signal from "L" to "H".
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The '"H" duration of the A GATE signal is the unblanking period and the "L"
duration is the blanking period.

The output signal from the HOLDOFF is decided by the RESET, HOLDOFF,
and A RS signals.

When the A TRIG MODE switch is set to SINGLE, the SINGLE SWEEP
CONTROL circuit makes the HOLD OFF circuit disable. Consequently, the
hold off state is not released and the ready state for a trigger signal is not
established until the RESET switch is pressed.

When the trigger signal is supplied to the A SWEEP GATE, the single sweep
operation is performed to display a waveform and characters on the CRT.
The microcomputer acknowledges by the SINGLE signal from @ that the
SINGLE mode is selected.

The B TRIG SELECTOR selects a TRIG pulse SS3 (+), SS3 (-), or SS2 (-).
The selected TRIG pulse is supplied to the B SWEEP GATE only when the

B AUTO/NORM switch is set to NORM, At the AUTO position, the B SWEEP
GATE is controlled by the output signal from the B SWEEP GATE CONTROL.

The CH3 SIG from CH3 IN connector J805 and the LINE SIG from @ are
supplied to the CH3 INPUT AMP via S801a and S801b switches.

When S801a and 8012b switches are set at the AC or DC position, the CH3
SIG is supplied to the CH3 INPUT AMP via S80la. At the DC-- 10 position,

CH3 SIG which is attenuated to 1/10 is supplied to the CH3 INPUT AMP via
S801a and S801b. At the LINE position, the LINE SIG is supplied to the
CH3 INPUT AMP via S801b.

TR810 is a dual FET for compensating for a drift in temperature. D810
protects TR810 from the minus surge input. D815 compensates for a loss of

the temperature characteristics of TR821, D821 protects TR821.

Main operations in this circuit are described below by using Figure 6-8.

Route of the TRIG signal/pulse

The route of the TRIG signal or the TRIG pulse depends on the oscilloscope

operation mode and the trigger mode as follows:
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(1)

—
ro
~

Trigger mode: NORM
A SLOPE  : (®

Point @ is "L" and point @ is "H" in this condition. Since point @
is "L," D961 becomes off. Mark + in parentheses represents that the
polarity of an input signal is same as that of an output signal. Mark -
in parentheses represents that the polarity of an input signal is opposite

to that of an output signal. Mark # denotes pin number of ICs.
Therefore, the TRIG signal or the TRIG pulse flows as follows:

SS1—— pin 13 of IC849 (4/4) ——pin 11 of IC849 (4/4) —=—pin 2 of IC849
(1/4) ——pin 3 of IC849 (1/4) —— SS1 (+)

Trigger mode: NORM

A SLOPE  : (9

Point @ is "H" and point @ is "L" in this condition. Since point @
is "L", D961 becomes off. Therefore, the TRIG signal or the TRIG

pulse flows as follows:

SS1—=—pin 10 of IC849 (3/4) —— pin 8 of IC849 (3/4) —— pin 6 of IC849
(2/4) —— D849 pin 1 of IC849 (1/4) ——pin 3 of IC849 (1/4) Sst(-)

Trigger mode: TV
A SLOPE : TV-H

Both of points (a) and (b) are "L", D849 is off, and pin 2 of IC849 (1/4)
is "H" in this condition.

Since point @ is "L'", D961 becomes off, and pin 9 of IC949 (3/4) becomes
"H'". Therefore, the TRIG signal and the TRIG pulse flows as follows:

SS2 SYNC SEPARATOR ——R854 —— pin 10 of 1C949 (3/4) ——pin 3
of 1C949 (3/4) —— D860 ——pin 1 of IC849 (1/4) pin 3 of 1C849 (1/4) —
SS2 (=)

(Both of the horizontal and the vertical sync signals are included.)

Trigger mode: TV
A SLOPE : TV-V

Both points @ and @ are "1,", D849 becomes off, and pin 2 of IC849
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(1/4) becomes "H". Since point (¢) is "L", D947 and D948 become on,
D962 becomes off, and pin 12 of IC962 (4/4) becomes "H",

Since C854 is connected to GND, R854 and C854 function as a filter.
Then, the TRIG signal or the TRIG pulse flows as follows:

SS2—=—SYNC SEPARATOR — R854/C854 —— pin 10 of IC949 (3/4)——
pin 8 of IC949 (3/4) —=—D860——pin 1
of IC849 (1/4) ——pin 3 of IC849 (1/4)
Ss2 (=)

(Only the vertical sync signal is included.)

l—pin 13 of IC949 (4/4)——pin 11 of IC949
(4/4) D961 pin 13 of IC962 (4/4)
——pin 11 of IC962 (4/4) sSs2 (-)

(Both of the horizontal and the vertical

sync signals are included.)

In the case of (1) and (2), input signal SS2 is null. In the case of (3) and
(4), input signals SS1 and SS3 are null.
SINGLE mode

In the SINGLE mode the base of TR1362 is "L." Then, TR1362 becomes off,

and its collector becomes "H", D1346 becomes off and D1432 becomes on.

If the A GATE signal is "H" (blanking period), pin 12 of IC1345 (4/4) be-
comes "H" since D134 and D1347 are off, Therefore, the level of the signal

at pin 11 of IC1345 (4/4) is decided by only an input signal to pin 13 of IC1345

(4/4).

If the A GATE signal is "L" (unblanking period, i.e. sweep period), pin 11
of IC1345 (4/4) becomes "H", and D1355 becomes off. At the time, the
READY lamp does not light up.

Since D1432 is on, the base of TR1343 becomes "H"., Then, the emitter of
TR1343 becomes "H" to set D1345 to off.
Therefore, the HOLD OFF circuit stops operating, and the hold-off state

cannot be automatically released.

If the HOLD OFF signal from becomes "L" in the modes other than the

45



SINGLE mode, TR1343 becomes off, the base of TR1343 becomes "L,'" D1345
becomes on, pin 9 of IC1345 (3/4) becomes "L", pin 8 of IC1345 (3/4) becomes
"H", and R2 becomes "H'". (S2 is "H" in the normal state since pin 2 of

IC1345 (1/4) is "L".)

Then, IC870 (2/2) is ready to receive the trigger pulse. When the trigger

pulse is supplied, the sweep operation starts at the leading edge of the pulse.

In the SINGLE mode, however, the hold-off state is not released until the
RESET switch on the front panel is pressed. When the RESET switch is
pressed, the RESET signal from }J becomes "L" to set D1344 to on.
Pin 9 of IC1345 (3/4) becomes "L'", pin 8 of IC1345 (3/4) becomes "H", and

R2 becomes "H".

Then, IC870 (2/2) is ready to receive the trigger pulse (READY state).
At the time the READY lamp lights since pin 13 of IC1345 (1/4) becomes "H",
and pin 11 of IC1345 (1/4) becomes "L" to set D1355 to on.

When pin 8 of IC1345 (3/4) becomes "H", TR1372 becomes on to set the
READY signal from to "L", Then, the microcomputer acknowledges
that the READY mode is selected.

The A RS signal from @ is normally "H'", and becomes "L" only in the
moment when the voltage is maximum.

Then, pin 10 of IC1345 (3/4) becomes "H". Pin 8 of IC1345 (3/4) becomes
"L'" since pin 9 is set to "H" by R1345.

As a result, IC870 (2/2) is reset, and Q2 and Q2 become "L'" and "H", re-
spectively.

At the X-Y operation, IC870 (2/2) is also reset since the X-Y signal from

@ is "L".

AUTO mode

When the TRIG MODE switch is set to AUTO, point @ always becomes "L."
However, TR873 does not always become off. A voltage at point @ decides
whether TR873 is on or off.

When TR873 becomes on, C870 is discharged in the route of C870 —— TR&73
——GND, R1 becomes "L" to set Q1 to "L'". Then, TR873 becomes off.
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When TR873 becomes off, C370 is charged in the route of +5 V —— R870 ——

C870, and electric potential of R1 increases gradually.

On the other hand, electric potential at point @ is lower than that of R1 by

the sum of V of TR870 plus the voltage dropped by R871.

BE
Then, point @ does not rapidly become "H'", and continues to be "L",.

In the normal operation, the trigger pulse is supplied to T1 before point @
changes from "L'" to "H" (in this case, R1 is "H".), and Q! changes from "L"

to "H" to set TR873 to on.

In the trigger sweep as a normal sweep operation, the above operation is
repeated. In this case, S2 is always '""H" since point @ is "1,m,

The signals from R2 and T2 decide the start and stop of sweep operation.

However, if the trigger pulse is not supplied to T1 though point @ changes
from "L" to "H'", the signal level of S2 depends on the signal supplied to point

at a cycle set by the TIME/DIV switch.

The self-oscillating state at the cycle set by the TIME/DIV switch is called
the AUTO FREE RUN mode.

B AUTO/NORM, B SWEEP GATE, B SWEEP GATE CONTROL

When the B AUTO/NORM switch is set to B AUTO, point @ becomes "H".
Then, the state of IC980 (1/2) is decided by the signal at point @

When the DLY TRIG pulse is supplied from , point @ becomes "H".

R3 becomes "H'", S3 becomes "L", and Q3 and Q3 become "H" and "1.," re-
spectively.

Then, the B SWEEP operation starts.

When the B AUTO/NORM switch is set to B NORM, point @ becomes "1,",

S3 is always "H".

A sweep operation starts when the pulse is supplied to T3.

When the sweep end information signal of either A SWEEP or B SWEEP is sup-
plied to R3, the B SWEEP operation stops. The signal supplied is decided by
the value set by the DLY POSITION control. (Normally the B SWEEP end

information is supplied.)

When the A SWEEP operation is completed, the A RS signal from @ be -
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comes "H", and sets R4 and point @ to "L" via R882 and D892.
When the voltage for the B SWEEP operation reaches the level for ending the

sweep operation, the B RS signal from @ becomes "L'", point @ becomes
"L", and the B SWEEP is completed.

The A signal from @ becomes "L' at the A SWEEP operation and R4 and
point @ are set to "L'" so that the B SWEEP operation does not function.
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6.6 @ A/B SWEEP GENERATOR (2) (PEF-712)

Figure 6-9 is a detailed block diagram of the A/B SWEEP GENERATOR (2).
Figure 6-10 is a schematic diagram illustrating the information necessary for
understanding the operation of this circuit. Waveform examples are shown in

Figure ©6-11.

SWEEP GENERATOR (Refer to Figures 6-8, 6-9, 6-10 and 6-11.)

The A SWEEP GENERATOR and the B SWEEP GENERATOR are shown with
alternate a long and short dash lines in Figure 6-9. They are Miller inte-
grator circuits, by which a sawtooth wave with good linearity can be obtained.,
When a sweep operation starts, the A GATE signal from @ is changed
from "L" to "H" and the A GATE signal from @ is changed from "H" to
"L". When the A GATE signal becomes "L'", D834, D885, and D888 be-
come off.

As a result, the TIMING CAPACITOR (A) is charged by a time constant set by
the setting position of the TIME/DIV switch, and a sawtooth wave is supplied
from the INVERTING AMP (A).

Part of the sawtooth wave is supplied to TR889 to decide the maximum voltage
of the sawtooth wave (the voltage corresponding to the rightmost point of the
x-axis on the CRT). The maximum voltage allows the voltage at the base of
TR889 to be 0.7 V approx. When the base voltage becomes 0.7 V. TR339
becomes on. Then, the collector voltage of TR839 becomes "L" and the A RS
signal supplied from |63 becomes "L'". When the A RS signal becomes "1," ,
pin 10 of IC1345 (3/4) in circuit <’3> becomes ""H" so that the output level at
pin 8 of IC1315 (3/4) is decided by the input signal to pin 9 of IC1345 (3/4).
(See Figure 6-3.)

On the other hand, TR1343 in circuit @ is always active, and supplies the

voltage proportional to the base voltage to the emitter.

The HOLDOFF signal is supplied to the base of TR1343 with the "H" level

when the sawtooth wave is around maximum.

Since the emitter of TR1343 is "H", D1345 in circuit @ becomes off.
D1344 in circuit <5> is normally off. Then, pin 9 of IC1345 (3/4) in circuit

51



@ is "H" by the voltage of +5 V and R1345.

As a result, pin 8 of IC1345 (3/4) in circuit @ becomes "L" to reset IC870
(2/2) in circuit <5> . That is, when the sawtooth wave becomes maximum,
voltage comparator TR889 becomes on, and the A RS signal becomes "L" to

reset IC870 (2/2) .

When IC870 (2/2) in circuit <’5> is reset, the A GATE signal from @ changes
from "H'" to "L", and the A GATE signal from @ changes from "L'" to "H".
Then, D884 and D885 become on immediately and the TIMING CAPACITOR (A)
is rapidly discharged, and the sawtooth wave voltage drops to the voltage at
the starting point of a sweep operation (the voltage corresponding to the left-
most point of the x-axis on the CRT).

On the other hand, D888 does not become on until the sawtooth wave voltage
becomes the voltage at the starting point of the sweep operation. When D838
becomes on, the input and output signals of the INVERTING AMP (A) are short-
circuited, and the sawtooth wave voltage is kept constant (the voltage level at

the starting point of a sweep operation).

Part of the sawtooth wave is supplied to the holdoff circuit via D1012, and the
HOLDOFF CAPACITOR is charged. D1020 is on while voltage comparator
TR889 is off, and the HOLDOFF CAPACITOR continues to be charged.

When TR889 becomes on and the TIMING CAPACITOR (A) starts to be discharged,
D1020 becomes off.

When D1020 becomes off, the HOLDOFF CAPACITOR is discharged at a speed
slower than that of the TIMING CAPACITOR (A). The value of the HOLD-

OFF CAPACITOR depends on the setting of the TIME/DIV switch in the same

way as the TIMING CAPACITOR (A).

As the HOLDOFF CAPACITOR (A) is discharged, the voltage of the HOLDOFF
signal from becomes lower. The HOLDOFF voltage is supplied to the
base of TR1343 in circuit @ .

However, TR1343 is always active, and its emitter voltage changes in propor-
tion to the base voltage. Therefore, when the HOLDOFF CAPACITOR (A) is
discharged to a certain voltage, the voltage at the emitter of TR1343 changes

from "H" to "L". Then, R2 of IC870 (2/2) in circuit @ becomes "H", and
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the reset state of IC870 (2/2) is released.

The voltage at the base of TR1343 at this time is called a holdoff voltage.
The period required for the base voltage of TR1343 to become the holdoff

voltage after D1020 has become off is called a holdoff period.

When the trigger pulse is supplied to T2 of IC870 (2/2) in circuit @ during
the holdoff period, the pulse is null. (The trigger operation is not perform-

ed.)

When the reset state of IC870 (2/2) is released, the trigger pulse is effective,
and the sweep operation starts. Then, the above mentioned operation is re-

peated.
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COMPARATOR (See Figure 6-9.)

The DLY POS signal ( DC voltage) from is supplied to the COMPARATOR
via emitter follower TR1039. A sawtooth wave from the INVERTING AMP (A)
is also supplied to the COMPARATOR. Then, the DLY TRIG pulse from the
COMPARATOR is fed out to circuit @ via @

Part of the A signal from EE is supplied to the COMPARATOR via D1031.
This is achieved to prevent the DLY TRIG pulse from being supplied [rom the
COMPARATOR when the DISPLAY switch is set at the A position. At the B
or ALT position, the DLY TRIG pulse from the COMPARATOR is effective.
The ALT position means the alternate switching of the A sweep and the B

sweep (horizontal). This is different from the ALT mode (vertical mode).

CHANNEL SWITCH PULSE CIRCUIT (See Figure 6-9.)

The CHOP CONT signal from is "L" only when the V. MODE switch is
set at the CHOP position. The H ALT signal from is "1L." only when the
DISPLAY switch is set at the ALT position.

Part of the output signal from the DISPLAY MULTIVIBRATOR is supplied to
the CHANNEL SWITCH PULSE CIRCUIT.

The CHANNEL SWITCH PULSE CIRCUIT supplies the ALT SEP PULSE
from and the CH SW PULSE from .

The ALT SEP PULSE is a signal which informs whether a current sweep is
A or B.

The CH SW PULSE becomes a CHOP PULSE when the vertical mode is the
CHOP. An astable multivibrator consisting of IC1113 (3/4) and IC1113 (1/4)
oscillates with 500 kHz which is two times the CHOP frequency.

When the vertical mode is not in the CHOP mode, i.e., in the ALT mode, the
CH SW PULSE changes in accordance with the setting of the DISPLAY switch.
When the DISPLAY switch is not set to ALT (H.ALT), the CH SW PULSE
becomes a gate pulse supplied every one sweep. When the switch is set to

ALT (H.ALT), it becomes a gate pulse supplied every three sweeps.
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DISPLAY MULTIVIBRATOR, UNBLANK CIRCUIT, and HORIZONTAL SWITCH
(See Figure 6-9.)

When the DISPLAY switch is set to A, the A signal from becomes "L",
and IC1031 (2/2) is set. Then, the B DSP and the A DSP signals become

"H" and "1.,", respectively.
y p y

When the DISPLAY switch is set to B, the B signal from EE becomes "L",
and IC1031 (2/2) is reset. Then the B DSP and the A DSP signals become

"L" and "H", respectively.

In the X-Y operation mode, both pins S and R of IC1031 (2/2) become "L, and
both the B DSP and the A DSP signals become "H".
When the DISPLAY switch is set to ALT, IC1031 (1/2) and IC1031 (2/2) operate

as JK.FFs and also operate as a ternary counter.

Part of the B DSP and the A DSP signals from the DISPLAY MULTIVI-
BRATOR and part of the X-Y signal from @ are supplied to the HORI-
ZONTAL SWITCH as control signals.

When the B DSP signal is "L", the B SWEEP signal is selected. When the
A DSP signal is "L", the A SWEEP signal is selected. When the X-Y signal
is "L", the X-SIG signal is selected.

The selected signal is converted from a single-ended signal to a paraphase
signal by the DIFF. AMP (1 ), and fed out from @ and @ via the DIFF,
AMP (2).

The UNBLANK CIRCUIT produces an unblanking signal from the X-Y, B DSP,
A DSP, A RS, AGATE, and m in accordance with each sweep and
each display mode, and feeds it out as an UNBLANK signal from @ .

SHIFT RESISTOR  (See Figure 6-9.)

Each logic level of the S CLK-1 signal from and the S DATA signal from
54 is shifted by TR1153 and TR1150, and is supplied to the SHIFT RESISTOR.
The SHIFT RESISTOR (2) and the SHIFT RESISTOR (1) are used for the A
SWEEP operation and the B SWEEP operation, respectively.

The output signal from the SHIFT RESISTOR controls the CURRENT SOURCE,
the VOLTAGE TO CURRENT INVERTER, the TIMING CAPACITOR, and the
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HOLDOFF CAPACITOR according to the setting position of the TIME/DIV

switch.

A RS and BRS signals (See Figure 6-9.)

TR989 becomes on when the sawtooth wave of the A SWEEP is maximum, and
sets the A RS signal from @ to "L". The same operation is applied to
TR989, the B SWEEP signal, and the B RS signal. Refer to the circuit

description <5> for understanding the above mentioned circuit operation.

57



6=9°31

N _ _ -1
1 ng- 1
‘wlsw T B S
Q464ML * L4LIIL _ 200054
S6€/ML" €4€151
o V ssei~esery 16603 | ouesy os€r ~ £6€0d
I’v 086101 | 70 o 25w swos oLera
66e/3 " vgeidl L613] Beond] seiny 24€/ ~ 08¢/
(QINILIFNN/ oLes ~ Leard )
01X,/1 X W Ag- IO X 290NN _ LN oL ’.A
0 ” 207751 FOVLION L (92) 086191 (g 3ounos
2001d| 1091t (S 02041 002151 — \L : LNINNND
$0d H v N\wﬁ H 0 g dwy = - _
1PN , | ONILNINNT B o :
NG+ | ! ; _ - ‘ ,wbw%
@ 7 C90/9T IREANC 7 , %E% @l@ 19001 | |\ 051/NL
p94Ny 184 040 AN ) I e i aa D an O, oD
WOLIMS (@) k&C“ﬂ\«Q o YOLSISIY 73437 Vira S
TINOZIYOY ONIWIL ,ﬂ 14IHS 21907
@o-’ 1 4w ML L0811 | (NOLVIOIINT ST ) |
204/ 91 0vINL f | Y0LvyINI9 J3IMS G | ‘
O R R 091101 | o, ESIIAL
’i Ef—(2dY = (DY = () YALNIANGI
4410 10 4TINS ¥ Sossisay o] UL e - D<=
14IHS 21907
H T a 49081
4 1§
” b o. .E _.%kl.\ o | ] - 1 - J
7 | 14~ | i n9- 7 1 ]
i A , 166~ 066181 l
_rJ 200704 0res 1 * 9261 =526/ 4L ATl s '
SVAL gpeso~2v€ld 926/ ~5261 4 12608 »LRLELR
LHEE1D (PR 2 &
M0L12Y4YD 02¢/91 o108/ ST2927 2 V1L
_ iine A A Ve PEEISL| T 0 Y oo 33| 5 |weo~rooa
| sav Lreiny 410q70 WSTLYTANI | | yp ams 5= | Nelg & oo~ coory
| 100/ N1 NN OL | ~greiny | <5 w £
O o o Sed se0a~ 6@ =g B LD so0s oL J9VLT0N r@ s bond 02 0 !
4SaY Y37 | S A
. 0v0/ N1 N o : %é\mt\x 0€€/31 (v) 30108
( V%) 20131 (2/4) €0/ 01 ENZ) (y) diY LNINNND
Sro1a ~9€0/d - ONILYFANI ,
/
O [ vee: EYve YT kﬁwﬂm%t % | _ _
| - Ne-
L102812 AVISIa ) 2ot 3 2 06etTS _
¥NYTENN | ree 2 les’
:l — o o : ” :skﬁa,.w\@\\,%i L |
AN 1o% | S
’ | 1€00G | ( YOLYNDILN/ NMTTTIN ) 920 T 3o v E @
o~ g el | NOLVHINGD d3IMS v | | O
9011a ~ $011Q PRy, S YR “eed® tamy
=D~~~ [Tz 0 ~ 900 611091 |yl 0L IE0INL 1101 47a| kel
ms H\C B ) 2011 01 HOINL C10/N L 0EOINS ASL+
?..T\@E\H& . 2 (nee) ocord | ] B O~
O~ O LIN2Y1D 3S7Nd 0 SOLYNYHL0) 6€01d L Sod 470 . . . .
. . . . -E 2570a |HILIMS TINNVYHD [L .N .E .@ ’. ’6 .@ - 47

EENNI4

58



6G

< {
e E PSEiN L
> m ;Mw T JI.S._
" L4191 !
. o |
0L=9°919 ; b ®> P
. T ropenes
" @ @ 4 |
! aboy
1 ! 3 BEIA
JENERY w T S iy
£9014Y - * 1
L
o Lo S W B-ZOK [7¢] AV WS N w efrd swor g
L NIVD - mxéi ﬁ ] sge18y, 906108
EET I sovras | rowss V) b N ol D ot
® 9071311 909151 i daIms @ e @ o P N T
(2duwy AWy | : o 5 g T w
N I :
1410 1410 o0 T Y E— Lo .
[Ny Z N
12y (2/2) 0€6131 ? ~ T _
" %96 & Lo 22 RO =
§001 91 seer‘vooa W coe N | |
\Q\Q | CE— e — WoN4 v
Jmlll_v &wh\&\tv R ey Nz AW O 2% R 2
| o 4. oL L - wostd 19+ N L]
RO 2t 40 \Qk PR e M@l 1O Ok OX ok vk NS
| F48a | STET ST & P »
S| 8 S| 03 5 ~
:w W P tozea® T . R B S i 1 :
| Vg At ng- 010
oo Ewk-o ST P
ivony AV gZA bpaend (98 b e a”
crora seors i vosr P e 5% 54
Co K nas A ¢ T sabul 08613 0613 7 1
e eroia | A5 060Ny ! e G e 11 Ahv 01 & 194091
, L _ @ . piora £10: o L6 ) AsLs |
e g ! |32 IV E QE0rd T
501 2p01q § As+ 166181
. — e s TR ] s %
prosal | A e
.| ) wos
12U 2 a2l g a9y L2er o£crdL
5o S ivory ¥ PR
|
o s T T ne- R
fyer |k ’ o |
- 223 >
ovorgs | w i ) . S i
! . €€/DT 9oLl
4129 ﬂ T ﬂ» B Az - dsa Q 203 < ’ 7% S L sseu mesal areral esens)
INVIEND ovoa | gc0a o ng - o jzery % : £z 2
7 | 2ua 926/ ﬁ
m AsH e — E@t@ﬁ prd wb,\k 2008 1M_
zm Ly veosa = 4 o . 90 /3 -
RS 1011 110Q70H 4N pec1sL PR |M_
Lewa ash Loeiny ) g 2
. N S B AN - 17 NS (A S B A < < N N %70 sway y
o3 .3 bt VIMATN‘\ v H @@Z@t tﬁ Loery L eir —IRRW v e ey
N 35 . | 20912 Y 07
23 ] seoa (9201191 ] L0607 ; | Zoeew ! I_ P2 R A 7]
Lt [ha T ) <O Wodd O [ i — xﬁ.?f.”_ 5 P R 1 4
S i (o201 " _A g AT { 1 elb
o508 3 2NV 7RV e 1 2
ns+ é.,O.H a0 . — —— L R v (2/2) 0cc1 91| - 3
2 Hy ) 46670 v&é |  — ey e TN
S i T =5 UKD woud L T na oL
*SZ Ipora " T T T Iy v EA«,V e 77 v 2 A
LA . 1€/, Ll
AS+ piaQ o 9887 B 216431 s o m M
- ot o011 | sy A |
ok : 97177 | eens’y, SETETX vk NS
. i s o0 o J $0431 NIEIEEEI v s ®
@ A —— : o ot . B . R{3|3|3§ QQQM -
[ ; 97610 B | gasy @ 06d . S
arT ; o T v i a6y = B !
L | | i i \H A< ot e
W\QQ‘ Lo .@tﬁt 7 O R - Sy & % poery s
i 1 .
e - ﬂ:\.m 4 g:o% Lona 106 S0K) (R O ¢ \\.QTLAW o0 ASLt " ] 9121
o - - =1 o+ L ot i
D o1l ssin e Z«OQM« W PRI R £ e e
M HI sia B sona _ operar | 1" N - —
. e
O ot semgas v : z  sena - -

E(EM@AVY\%Q‘

0511y

054181

%..:i

A4

£Shy
E51030L

vSny






6.7 <8> HORIZONTAL OUTPUT AMP, HIGH VOLTAGE, CRT (PEF-712/721)
(Including @ 3/3, @ 1/2)

Figure 6-13 is a detailed block diagram of this circuit.
Figure 6-14 illustrates the information necessary for understanding the oper-

ation of this circuit.

Outline

This circuit consists of:

(1) Bias circuit for electrodes of the CRT

(2) Z-AXIS AMP

(3) H. AMP and

(4) Switching circuit

The voltages of +14 V and -14 V are supplied to the DC/DC CONVERTER.
The voltage of +10 kV which is applied to the 3rd anode P3 and the voltage of
-1650 V applied to the cathode K are fed out from the DC/DC CONVERTER.
The Z-AXIS AMP amplifies the unblanking signal to the amplitude (+5 V to
+60 V) needed for the control of the grid G1 of the CRT.

The DC level of the output signal from the Z-AXIS AMP is shifted to the nega-
tive voltage by the CHOPPER circuit and the DC RESTORER circuit with
respect to the cathode voltage (-1650 V), and the voltage of -1670 V to -1720 V
is applied to G1, The electron beams are thus controlled. The voltage
(-1300 V to -1450 V) applied to the focus electrode P1 is produced by utilizing
the cathode voltage. Further, the voltages applied to G2, the post deflection
shield (PDS), and the 2nd anode P2 are produced from +75 V by using resistors
and Zener diodes.

The electron beams flow to the CRT only in the unblanking period (sweep period)
by adjusting the output voltage of the Z-AXIS AMP and the intensity of the CRT
increases so that the unblanking voltage turns to be positive. In the other

periods the voltages are blanked.

The AUTO FOCUS circuit feeds out the correction signal so that optimum focus
is obtained automatically for a change in intensity.

The TRACE ROTATION circuit consisting of TR1270 and TR1271 functions to
rotate the entire waveform displayed on the CRT.

This circuit is needed for the correction of:

61



(i) error caused during the production of CRT and

(ii) effect of earth magnetism

The direction of the rotation can be changed by changing the direction of the
current flowing to the rotation coil, and the angle of rotation can be changed

by adjusting the amount of the current.

DC/DC CONVERTER

The OSC circuit consisting of TR1560 and T1560 is a Hartley oscillation circuit
of the emitter-grounded type. When the voltages of +14 V and -14 V are sup-
plied to this circuit, the self-oscillation is executed and the sine wave outputs

of 300 Vp-p, 3.4 kVp-p and 5 kVp-p are available.

The 300 Vp-p output is fed to the CHOPPER circuit and serves for producing
the G1 voltage. The 3.4 kVp-p-output is fed to the HALF-WAVE RECTIFIER
circuit to produce the cathode voltage (-1650 V).

This cathode voltage is also fed to the DC RESTORER circuit and serves for
producing the Gl voltage. The 5 kVp-p output is fed to the VOLTAGE MULTI-
PLIER circuit to produce the voltage of +10 kV for the 3rd anode E3.

The ERROR DETECTOR AMP circuit functions to maintain the output voltage
of the HALF WAVE RECTIFIER circuit at the constant voltage (1650 V) and
the reference voltage is +75 V.

The change in the output voltage of the HALF WAVE RECTIFIER circuit is
detected by the ERROR DETECTOR AMP circuit via feedback resistor R15061
and the bias current flowing through the OSC circuit is controlled.

Thus the amplitude of the OSC output becomes constant and the output of the
HALF WAVE RECTIFIER circuit is also constant,

DC RESTORER and CHOPPER

These circuits are provided to produce the voltage applied to G1 of the CRT.

There are two conditions necessary for Gl bias:

(1) The G1 voltage is lower than the cathode voltage, and can be adjusted in
accordance with the cutoff voltage of the CRT, and

(2) The output voltage of the Z-AXIS AMP circuit which is fed to G1 should

include the DC component,
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The above conditions (1) and (2) can not be realized merely by DC-coupling the
output of the Z-AXIS AMP circuit to G1 or by AC-coupling the output to G1 by

a capacitor.

This is because the potential difference between the output voltage of the Z-
AXIS AMP circuit and the G1 voltage is too large and causes troubles like

(i) problem of power

(ii) difficulty of the transmission of change at high speed
Further, in case of a capacitor-coupling, the brightness changes due to sag
(A) in the slow sweep mode, and
(B) when the same waveform is observed at different time ranges.
Consequently, the method that the DC component is restored after the voltage
has been changed to AC is adopted. This is the reason why the CHOPPER
circuit and the DC RESTORER circuit are provided.

Z-AXIS AMP

The unblanking signal {rom @ and the unblanking signal for characters [rom

the CHR UNBLANK circuit are fed to the Z-AXIS AMP SWITCH (1) circuit and

the Z-AXIS AMP SWITCH (2) circuit, respectively. In case of the wavelorm

display, the output signal of the Z-AXIS AMP SWITCH (1) is fed to the Z-AXIS

AMP via the LIMITTER circuit. In case of the character display, the output

signal of the Z-AXIS AMP SWITCH (2) is fed to the Z-AXIS AMP via the

LIMITTER circuit. The Z-AXIS AMP LOGIC circuit controls the selection

of the two output signals. Since the both switch circuits are base-grounded,

they serve as switching circuits as well as buffer circuits,

In other words,

(1) The input voltage (emitter voltage) does not change when the input current
(unblanking signal) changes, and

(2) The emitter voltage does not change due to the operation of the LIMITTER
circuit when the collector voltage changes.

The blanking level side of the output is not saturated, since the LIMITTER cir-

cuit controls the input signal to the Z-AXIS AMP. DI1511 and TR1511 are

provided for protection. The DC component and the low frequency component

of the output signal of the Z-AXIS AMP circuit is applied to G1 of the CRT via

C1567. In the meantime, the AC component is applied to G1 via C1568.
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Z-AXIS AMP SWITCH LOGIC (See Figures 6-13 and 6-14.)

(1) Waveform display
The CHR-EN signal from @ is "H" and the CHR-Z signal from 61
is "L'". As a result, D1520, D1521 and TR1521 become off and TR1501
becomes on. Further, TR1502 becomes on, since TR1526 and D1502 be-
comes off, since TR1526 and D1502 become on. Accordingly, the Z-
AXIS AMP SWITCH (1) circuit becomes on and the Z-AXIS AMP SWITCH
(2) circuit becomes off. The CHR INTEN signal does not give any ef-
fect, since CHR UNBLANK circuit TR1534 becomes off.

(2) Character display
The CHR-EN signal is "L" and the CHR-Z signal is "H".
Consequently, the Z-AXIS AMP SWITCH (1) becomes off and the Z-AXIS
AMP SWITCH (2) becomes on. Since CHR UNBLANK circuit TR1534 be-
comes on, the CHR INTEN signal is affected, though the INTEN signal has

no effect.

H AMP (See Figures 6-13 and 6-14.)

The CURRENT SWITCH circuit and the H AMP SWITCH circuit select the
waveform display and the character display. (The two switches improve
separation.)

One of the three transistors which constitute the CURRENT SWITCH circuit
becomes on and either of the X1 AMP circuit, the X10 AMP circuit and the
CHR AMP is selected.

When TR1448, D1442 and D1443 are off and D1440, TR1442 and TR1443 are on,
the H AMP SWITCH circuit is on. If the on and off of these components are
reversed, the H AMP SWITCH circuit is off.

A constant current H-CS flows to the CURRENT SWITCH circuit by the oper-
ation of the CURRENT SOURCE circuit, When the TRACE FIND switch is
pressed, SWITCH TR circuit TR1493 becomes on and the current flows to the
CURRENT SWITCH circuit in the opposite direction with the H-CS current.
Thus, the maximum amplitude of the output of the X1 AMP circuit, the X10 AMP
circuit or the CHR AMP circuit is controlled. As for the TRACE FIND cir-

cuit, refer to the description of the circuit @ .
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(1)

(2)

Waveform display
() HX1/X10: XI

©)

Since TR1480 is on and TR1481 and TR1484 are off, only the X1 AMP
circuit becomes on. (The X10 AMP circuit and the CHR AMP circuit
are off.) The H AMP SWITCH circuit is on, too.

H X1/X10: X10

Since TR1481 is on and TR1480 and TR1484 are off, only the X10
AMP circuit is on. The H AMP SWITCH circuit is on, too.

Character display

Since TR1484 is on and TR1480 and TR1481 are off, only the CHR
AMP circuit is on. The H AMP SWITCH circuit is off,

The CHR-X signal from @ is an analog signal, which includes the
information on the X direction of characters. The CHR-X signal is
converted from a single-ended signal to a paraphase signal in the
CHR AMP circuit,

Each output of the X1 AMP circuit, the X10 AMP circuit and the CHR
AMP circuit is applied to the horizontal deflection plate after ampli-

fied to the voltage needed for the horizontal deflection.
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6.8@ POWER SUPPLIES & OTHERS 2/2 (PEF-729)

Figure 6-15 is a detailed block diagram of POWER SUPPLIES & OTHERS cir-
cuit. As for the horizontal current source circuit consisting of TR1603 and
IC1604 (1/2), see Figures 6-13 and 6-14 of &> .

This power supply circuit produces the following voltages.

(1) AC:6.3 V .... Heater voltage of CRT
(2) Unregulated voltage : +125 V, +14 V, =14 V
Note : The voltage of +125 V is obtained by adding the

voltage of +50 V obtained by the half-wave rec-
tifier consisting of D1601 and C1601 to the voltage
of +75 V.

(3) Regulated voltage : 5V, +75 V, +8 V, -8V, =15 V

The voltage of -8 V is produced at the reference of +8 V. The voltages of

+5 V and +75 V are produced at the reference of -8 V.

Consequently, if the voltage of +8 V is not correct, all the voltages are devi-

ated. If the voltage of -8 V drops, the voltage of +8 V will be around the +8 V.,

D1615 is provided to maintain the COM voltage of +5 V REG (IC1605) below
0.7 V. DI1616, D1602, D1610 and D1614 are diodes which protect the power

supplies from shorting of a load.
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6.9 49> READOUT CONTROL CIRCUIT (1) (PEF-770 1/2)

Figure 6-15 is a detailed block diagram of the READOUT CONTROL CIRCUIT
(1).

The information on each circuit state is supplied to pins ANO through ANT of
the microcomputer as analog signals. To pins PAO through PA6, the informa-
tion on the setting condition of the TIME/DIV, the DLY, and the R/O INH
switches, and the READY signal are supplied as digital signals.

When the power of the oscilloscope is turned on, C2051 is charged in the route

of the voltage of +5 V R2070 —— C2051, and the electric potential at point

@ increases with a time constant of R2070 x C2051.

Since the potential at point @ is "L" immediately after the power is turned
on, the output signal from the WAVEFORM SHAPER is "L" so that the micro-
computer is reset. When the potential at point @ becomes ""H'", the reset
state is released.

D2053 is a diode for speeding up a discharge of C2051.

The CLK OSC is a 12 MHz oscillator to generate a clock pulse. LATCH
IC2402 latches address information from pins PDO through PD7 of the micro-
computer at the leading edge of the pulse fed to pin CLK.

Since the signal at pin OC of IC2402 is always "L", the latched address is
directly supplied to ROM IC IC2401, The ROM IC has a program and supplies
the data corresponding to the address from pins DO through D7 to pins PDO
through PD7 of the microcomputer when the signal at pin RD of the microcom-

puter is "L".

The data for specifying the character pattern stored in ROM IC in the circuit
@ is supplied from pins PBO through PB6 of the microcomputer. The
information on the cursor display is supplied from pin PB7.

The S DATA (serial data) is supplied from pin PCO to the SHIFT REGISTER
(1) and (2) for the A sweep and B sweep operations in circuit @ .

The S DATA decides the slant of the sawtooth waves of both A and B sweeps.
Part of the S DATA is also supplied to circuit @ .

From pin PC2 of the microcomputer, the S CLK (serial clock) is supplied to
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the GATE 1 and the GATE 2. The GATE 1 and the GATE 2 are opened and
closed by the control pulses GATE PULSE 1 and GATE PULSE 2, respectively.

The GATE 1 and the GATE 2 supply the S CLK-1 and the S CLK-2 signals, re-
spectively.

The S CLK-1 signal decides the timing for latching data by means of the SHIFT
REGISTER (1) and (2).

The pulse which changes its duty in accordance with digital values in the micro-
computer is supplied from pin PCT of the microcomputer,

This pulse is supplied to C MOS IC I1C2164 (4/4), and the constant "H" level and
"L" level are obtained.

Then, the pulse is supplied to the FILTER circuit consisting of two integral
circuits and the BUFFER circuit and the DC voltage proportional to the pulse
duty is produced, and supplied [rom as a DLY POS signal.

D2114 is a diode for compensating for a temperature drift of VBE in TR2114,

The information on the DLY/V/T switch and the A /REF switch is supplied to

pins PC1 and PC3, respectively. These signals control the cursor display.

The voltage of +14 V (UNREG) from [5 is supplied to the SWITCHING
REGULATOR consisting of the SW TR and the CONTROLLER to produce the
voltage of 7.5 V and to supply it from @ .  Part of the voltage of 7.5 V is
supplied to VOLTAGE REGULATOR IC2002 to produce the voltage of +5 V (d)
which is used as a power supply for the digital circuits such as the microcom-

puter.
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6-10 @ READOUT CONTROL CIRCUIT (2) (PEF-770 2/2)

Figure 6-17 is a detailed block diagram of this circuit.

ROM IC2259 stores the patterns of characters. Since terminal A12 is grounded,

the IC has a capacity of 4 kbytes.

The CHR PATTERN signal of 7 bits fed to this IC from the microcomputer via
selects the character to be displayed.

The signals, 5 bits in total, from terminals QA1 through QD1 and QA2 of the
BINARY COUNTER IC2255 control the dots composing a character.

When the signal from @ is "H", the BINARY COUNTER is reset and a zero
address is fed out from the output terminal. During the reset period, dots
are not displayed and the address of the character to be displayed next is fed

to ROM IC2259 via of the microcomputer.

At the same time, the position data (S DATA) which assigns a character position
on the screen is fed to SHIFT REGISTER IC2256/IC2257 from the microcomputer
via .  The clock pulse of the SHIFT REGISTER is the S CLK-2 pulse sup-
plied from @ .

The 4-bit signal fed from DO through D3 of ROM IC2259 is a data of the X di-
rection component of a character and routed to the D/A CONVERTER 1 via
IC2166. The H and L with constant level are ensured by C-MOS IC IC2166.

The 3-bit signal fed from D4 through D6 of IC2259 is a data of the Y direction
component of a character and fed to the D/A CONVERTER 2.

The 2-bit signal composed by the signals from QD1 and QA2 of the BINARY
COUNTER and the signal fed from @ is fed to the D/A CONVERTER 1.
This 2-bit signal is used in case of feeding out the pattern for a cursor con-

tinuously.

The signal, 6 bits in total, fed from the D/A CONVERTER 1 shows the X
direction of a character, while the 3-bit signal supplied to the D/A CON-
VERTER 2 shows the Y direction of a character. The signal, 9 bits in total,
fed to the two converters composes a data of a character.

The 6-bit signal fed from QC through QH of IC2256 is a data for the X direction
component of a character display position and fed to the D/A CONVERTER 3.
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The 2-bit signal fed from QA and QB of IC2256 and the 8-bit signal fed from QA
through QH of IC2257 are the data for the Y direction component of a character

display position,

The signal of 10 bits in total is fed to the D/A CONVERTER 4. The signals,

16 bits in total, fed to the D/A CONVERTER 3 and the D/A CONVERTER 4

are the data of the display position.

The outputs from the D/A CONVERTER 1 and the D/A CONVERTER 3 are added
at R2272 and fed to terminal X of ANALOG SWITCH IC2235. The outputs of the

D/A CONVERTER 2 and the D/A CONVERTER 4 are also added at R2266 and fed
to terminal Y of the ANALOG SWITCH.

When the ANALOG SWITCH is set to Xo and Yo, characters or horizontal
cursors are displayed. In this case the output of the D/A CONVERTER 3 is
fed out as a CHR-X signal from @ via the BUFFER (X), while the output of
the D/A CONVERTER 4 is fed out as a CHR-Y signal from via the BUFFER
(Y). When the switch is set to X1 and Y1 , vertical cursors are displayed.
In this case, the output of the D/A CONVERTER 3 is fed out as a CHR-Y signal
from via the BUFFER (Y), while the output of the D/A CONVERTER 4 is
fed out as a CHR-X signal from @ via the BUFFER (X). The signal from
@ is the control signal of the ANALOG SWITCH. When this control signal
is "L", the ANALOG SWITCH is set to Xo and Yo. When it is "H", the switch

is set to X1 and Y1 .

D2252 and D2253 in the buffer circuits are for temperature compensation.

Dots are produced at the fall position of the signal fed to the CHR LOGIC from
the microcomputer via @ . The CHR LOGIC consists of monostable multi-
vibrator IC2201, gate IC2164 (1/4, 3/4) and an integral circuit (C2233, R2233)
delivers CHR-EN and CHR-Z signals. The CHR LOGIC is controlled by the
signals @ and @ .

When either of the two signals is "H'", an output signal is not delivered.

Part of the CHR-Z signal from the CHR LOGIC is fed, as a clock signal, to
terminal A1 of BINARY COUNTER IC2255. This clock signal advances the

counter one bit at a time.
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When the display of a character is completed, the end flag with an "H" level
is fed from D7 of ROM IC2259. Namely, when the INT 1 signal fed from @
changes from "L'" to "H", the display of a character finishes. When this INT
1 signal is fed to the microcomputer, the signal fed to @ from the micro-

computer changes from "L" to "H". Thus, the BINARY COUNTER returns to

the reset state described at the beginning.
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ELECTRICAL PARTS LEAD CONFIGURATIONS
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9. ELECTRICAL PARTS LIST
CH1 INPUT

PEF-708

Svmbol Part Code Description Q'ty Svmbol bPart Code Description Q'y
C1 CQX0068 | C, Plastic 100V 0.04TuF  +107 1 55 CES0133 | ¢, AL Elve 1OV Tk 1207 1
=1 %393985 SW, Lever SLE623 1 57 CESO0133 | ¢, AL Blye 16V 1Tk 4207 !

C 60 CCGO1T6 | €, Ceramic, Chip 50V Tpk -0.25pl !
ce2 CCGOo211 | ¢, Ceramic, Chip 50V 10000 pF 107 !
C63 CCGoxtt C, Ceramic, Chip 50V 10000pl =107 !
C 65 CCGO203 | €, Ceramic, Chip 50V 60X0pk =5 !
CoT CCGO203 | ¢, Ceramic, Chip 50V 630pF 5 !
€70 CES0133 | ¢, AL Elye 16V ATHE 207 1
T3 CCGO21T | €, Ceramic, Chip 50V 10000pF  +10° !
Cc102 CCGO136 | ¢, Ceramic, Chip 50\ 33 pF 57 1
C 103 CCGO139 | ¢, Ceramic, Chip 50V 47 pF 5 !
c11g CCGOTa4 | C, Ceramic, Chip S0V 220pF 57 !
c119 CCGO42 | ¢, Ceramic, Chip 50V 82pF 15 !
120 CCDO2¥6 | €, Ceramic 500V 1000 pF f'oi)’ & I
Cc125 CCGo21 | ¢, Ceramic, Chip50V 10000 pt 107" 1
c12e CCGO139 | ¢, Ceramic, Chip 50V 47 pF =5 ™ !
ci127 CQA009T | C, Plastic 50V 1000pF  +107 1
PEF-709 CH2 INPUT c129 CESO0133 | ¢, AL Elye Y ATHF =207 1
c130 CCGO143 | €, Ceramic, Chip 50V 100pF 57 !
Symbol | Part Code Description Qi ci32 CES0133 | €, AL Elye Tov ATRF .20 1
C135 CESO0133 | C, AL Elyc 1oV =207 !
clot CQX0068 | C, Plastic 400V 0.04TuF  +10% 1 138 CESOII3 | €, AL Elye Tov TRE 2207 ,
st1o1 8393985 SW, Lever  SLE623 1 140 CCGO143 | €, Ceramic, Clip 50V 100pF o5~ |
cial CES0133 | ¢, AL Elyc 16V ATHE 2207 1
c1a2 CCGOIT6 | C, Ceramic, Chip 50\ 1 pF +0.25pk !
Cl44 CCGO211 | €, Ceramic, Chip 50V 10000pF <107 1
c14s CCGO211 | ¢, Ceramic, Chip 50V 10000=7 107 !
Cc152 CCGO130 | C, Ceramic, Chip 50V Tapl =5 1
Cc154 CESO0133 | C, AL Elyc 1oV 170k =207 !
c1s7 CES0133 | C, AL Elye 1oV 175k =207 !
C160 CCGOo176 C, Ceramic, Chip 50V I pk +0.25pH !
Cc162 CCaGo211 C, Ceramic, Chip 50V 10000pk 107 1
cl163 CCcGo211 C, Ceramic, Chip SOV 10000 pF 107 1
C165 CCGO0203 | C, Ceramic, Chip 50V 630pF 57 !
cret CCGO203 | €, Ceramic, Chip 50V 630pF  +57 1
PEF-710 CH1 - CH3 AMP, CH Sw C170 CES0133 | C, AL Elyc 1oV ATk +207" 1
c173 CCGO211 | €, Ceramic, Chip 50V 10000pF  +107 1

Symbol | Part Code Description c178 CCGO211 | €, Ceramic, Chip SOV 10000pF  +107 1
ATTI 8402067 SW, Rotary ADR-255S-2A 1 ,
ATT101 8402067 SW, Rotary ADR-255S5-2A , C 202 CCGO211 | €, Ceramic, Chip 50V 10000pF  +10% 1

l C 204 CES0133 | C, AL Elye 16V ATRE  +20% 1

c212 CCGO211 | €, Ceramic, Chip 50V 10000pk  +10% !

c 2 CCGO130 | C, Ceramic, Chip 50V 18pF  +5% 1 c24 CES0133 | C, AL Flye tov ATk 2207 !
c 8 CCGo139 | €, Ceramic, Chip 50V 47 pF :5% ] C 215 CCC1030 | C, Ceramic 50V 10000 pk :’jg 1
c18 CCGO141 | C, Ceramic, Chip 50V 220pF 357 1 €32 CEGOI36 | €, Ceramic, Chip 50V 33pF 57 '
c 19 CCGO142 | €, Ceramic, Chip 50V 82pF 5% 1 c CEXOTES | C, AL Elye 1oV 10xF o l
© 20 CCDO286 | C, Ceramic 500V 1000pF Qﬂ 08% 1 €239 CCGO140 | €, Ceramic, Chip 50V 56 pF 5'4 1
c 25 CCGO211 | €, Ceramic, Chip 50V 10000pF +10% 1 €24t L:C(f_ogos C, Ceramic, Chip 50V 1000 pF :‘U‘*L !
C 26 CCGO139 | C, Ceramic, Chip 50V 47pF  +5% 1 €252 CESOI33 1 C, AL Elye tov ATE 2200 !
c o7 CQA0091 C, Plastic 50V 1000 pF :1 0% | C253 CCGO211 | C, Ceramic, Chip 50V 10000pF 107 1
c o2 CES0133 C, AL Elyc 16V 4TuF +20% ] C257 CcCcGo211 €, Ceramic, Chip 50V 10000pF  +1 o7 1
¢ 30 CCGO143 | €, Ceramic, Chip 50V 100pF 5% 1 €262 CCGO203 | C, Ceramic, Chip 50V 6X0pF  +57 !
c 32 CESO0133 | C, AL Elye 16V ATUF :20% ! C 263 CCGO203 | ¢, Ceramic, Chip 50V 680pF  +57 1
c s CCC1001 | C, Ceramic 50V SpF +0.5pF| 1 - CESODZ €, AL Elye 1oV ATRE 1207 ’
C 38 CES0133 | C, AL Elyc 16V ATUF 2207 1 €= CCGOI32 | €, Ceramic, Chip 50V 22pF 457 !
C 40 CCGOT43 | €, Ceramic, Chip 50V 100 pF :5% ; C 276 CCGO211 | €, Ceramic, Chip 50V 10000pF  +10% 1
C 41 CES0133 | C, AL Elyc 16V ATUF 4209 1 C 288 CCGo2t | €, Ceramic, Chip 50V 10000pk  +107 !
c a2 CCGOIT6 | C, Ceramic, Chip 50V 1pF <025 1 €289 CESOT33 | €, AL Flye 1oV ATRE - 120% '
C 44 CCGo211 | C, Ceramic, Chip 50V 10000 pF +10% 1 €290 CCGO211 | C, Ceramic, Chip 50V 10000pF  +10% 1
c a5 CCGO211 | C, Ceramic, Chip 50V 10000 pF 10% ! €9 CCLOTI6 | ¢, Ceramic, Chip 50V 2pF +0.25pF '
C 52 CCGO130 | C, Ceramic, Chip 50V 18pF  +5% ] C 294 CES0133 | C, AL Elyc 16V 4TuF  +20% 1
C 54 CES0133 | C, AL Elyc 16V ATuF 4207 1 €295 CESOI33 | C, AL Elye 1oV ATHE 207 '
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Syvmbol Part Code Description Q'ty Symbol Part Code Description Q'ty
€303 CCGO203 C, Ceramic 50V 680 pF :‘;7: 1 D123 HDS0477 Diode 1SS110 1
308 CCGO203 O, Ceramic, Chip 50V 680pF 457 1 D125 HDS0477 Diode 1SS110 1
309 CCGO203 ', Ceramic, Chip 50V 630pF is’,l 1 D126 HDS0437 Diode 1SS133 1
301 CCGor2g C, Ceramic, Chip 50V 10pF +0.5pF 1 D131 HDS0477 Diode 1SS110 1
313 CESO133 1 C, AL Elyc 16V 4TuF +20% 1 D132 HDS0477 | Diode 1SS110 1
315 CESO133 C, AL Elyc 16V ATuF ilO"l\ 1 D142 HDS0437 Diode 1SS133 1
3R ceGo2nt C, Ceramic, Chip 50V 10000pF =+1 0% 1 D171 HDS0437 Diode 1SS133 1
(SRR} CCGOT3IY ¢, Ceramic, Chip 50V 47pF 5% 1 D172 HDS0437 | Diode 1SS133 1
351 CCGOIYY L C, Ceramic, Chip 50V 120pF i‘;% 1 D173 HDS0437 Diode 1SS133 1
353 CCGOTYA ', Ceramic, Chip 50V 120pF +5% 1 D174 HDS0437 Diode 1SS133 1
360 CESO133 C, AL Elyc 16V ATuF :20‘}1 1
363 CCGO203 C, Ceramic, Chip 50V 630pF 57 1 D22 HDS0437 | Diode 1SS133 1
C 361 CCGO203 C, Ceramic, Chip 50V 680pF 1%”1 1 D223 HDS0437 Diode 1SS133 1
368 CCGO21T [ ¢, Ceramic, Chip 50V 10000pF 107 1 D251 HDS0437 | Diode 1SS133 1
371 CESO0133 | C, AL Elyc 16V ATuF +20% 1 D268 HDS0437 | Diode 1SS133 1

D290 HDMO0140 Diode MTZ 4.7JB 1
106 CcCGort C, Ceramic, Chip 50V 68 pF :5% 1
Cao7 CCGOT4T | €, Ceramic, Chip 50V 68pF  +5% 1 D308 HDS0437 | Diode 1SS133 1
CA08 CCGorat C, Ceramic, Chip 50V 63 pF +5% 1 D309 HDS0437 Diode 1SS133 1
110 CCC1030 | €, Ceramic 50V 10000 pF f%g% 1 D310 HDS0437 | Diode 1SS133 1
13 CccCro3o | ¢, Ceramic 50V 10000 pF t%g% 1 D311 HDSO0437 | Diode 1SS133 1

€120 CCCloo7 | ¢, Ceramic 50V 22pF 5% 1 D366 HDS0437 | Diode 1SS133 1
453 CCGOT1 C, Ceramic, Chip 50V 220pF is% 1 D367 HDS0437 Diode 1SS133 1
A5 CCGO11Y C, Ceramic, Chip 50V 5pF +0.25pF 1 D368 HDS0437 Diode 1S5S133 1
458 CCGonT C, Ceramic, Chip 50V 3pF +0.25pF 1 D369 HDS0437 Diode 1SS133 1
Ca66 CCGo2ty | ©, Ceramic, Chip 50V 0.1uF f§8¢ 1
Ca67 CCGOTe C, Ceramic, Chip 50V 2pF +0.25pF 1 D402 HDSO0437 | Diode 1SS133 1
C168 CCGOlTe C, Ceramic, Chip 50V 2pF +0.25pF 1 D403 HDS0437 Diode 1SS133 1
C R0 CEXO18Y C, AL Elyc 16V 10uF BP 1 D410 HDS0437 Diode 1SS133 1
Caxt CCGO203 ¢, Ceramic, Chip 50V 6380pF 1—5% 1 D411 HDS0437 Diode 1SS133 1
Cax2 CCGo213 | €, Ceramic, Chip 50V 0.1uF ffg% 1 D412 HDS0437 | Diode 15s133 1
C 490 CCGOTa C, Ceramic, Chip 50V 68 pF _é% 1 D413 HDS0437 Diode 1SS133 1

D414 HDS0437 Diode 1SS133 1

C603 CESO0133 C, AL Elyc 1oV ATuF :20"1 1 D415 HDS0437 Diode 1SS133 1
CoH04 CESO133 C, AL Elyc 16V ATuF i.’O‘,’E 1 D416 HDS0437 Diode 155133 1
C60T CESO0133 | C, AL Elyc 16V 4TuF +20% 1 D417 HDS0437 | Diode 1SS133 1

D418 HDS0437 | Diode 1SS133 1

C\V o CVEO059 C, Variable LECR-HAO010A41 1 D419 HDS0437 Diode 1SS133 1
CV 5 CVE0065 C, Variable ECR-HAOOTA41 1 D420 HDS0437 Diode 1SS133 1
CVi1g CVEO0059 C, Variable ECR-HAOT0A41 1 D450 HDS0437 Diode 1SS133 1
CVis CVE0061 C, Variable ECR-HAO003A41 1 D454 HDMO152 Diode MTZ 10JC 1
CN 60 CVEO0062 C, Variable ECR-HA040E41 1 D455 HDMO0152 Diode MTZ 10JC 1
CV104 CVEO059 C, Variable ECR-HAO10A41 1 D607 HDMO0140 Diode MTZ 4.7JB 1
V105 CVE0065 C, Variable ECR-HAOOTA41 1 D730 HDS0437 Diode 1SS133 1
CV1ia CVEO0059 C, Variable ECR-HAO10A41 1 D781 HDS0437 Diode 1SS133 1
CV11s CVEO006-4 C, Variable ECR-HA003A41 1 D782 HDS0437 Diode 1SS133 1
CV 160 CVE0062 C, Variable ECR-HA040E41 1
[GAYE2 R CVEO062 C, Variable ECR-HAO040E41 1 IC 26 8397023A IC, Analog LF411CN 1

IC126 8397023A | IC, Analog LF411CN 1
1C410 IDH0630 IC, Digital HD74LS157P 1

D23 HDS0477 Diode 15510 1 1C413 IDHO713 IC, Digital HD74LS109AP 1
D25 HDsS0476 Diode 1SS110 1
D26 HDsS0437 Diode 1SS133 1
D31 HDS0477 Diode SS110 1 L 47 TLEO154 Coil ELE-Y R22 MA 1
D32 HDS0477 Diode 1SS110 1 L1147 TLEO154 Coil ELE-Y R22 MA 1
D42 HDS0437 Diode 1SS133 1
D71 HDS0437 Diode 155133 1
D72 HDS0437 Diode 155133 1 P 1 JBB0021 Connector B3B-XH-A 1
D73 HDsS0437 | Diode 155133 1 P101 JBBO0O021 Connector B3B-XH-A 1
DT HDS0437 | Diode 155133 1 P201 JBX2093 | Connector 1-164713-2 (8440219) 1

P202 JBX2093 | Connector 1-164713-2 (8440219) 1
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Symbol Part Code Description Q'ty Symbol Part Code Description

P203 JBX2095 Connector 1-164713-3 (8440219) 1 Ro4 RMEO862 R, Metal, Chip 1/3W 68 :‘3

P295 JBB0027 | Connector B2B-XH-A 1 R65 RMEO360 | R, Metal, Chip 1, 8W 17 57

P301 JBB0027 | Connector B2B-XH-A 1 R 06 RME1117 | R, Metal 1.4W 750

P450 JBB0021 Connector B3B-XH-A 1 ROT RMEO0860 | R, Metal, Chip 1,8W a7

P506 JBB0022 Connector B6B-XH-A 1 Rod RME1117 R, Metal 1AW 750 =1 L

P60T JBB0027  Connector B2B-XH-A 1 RGY RMET065 | R, Metal 1AW 2607 EaR
RT70 RME1005 | R, Metal 1,/4W 207 1
RT1 RME1076 | R, Metal 1AW 2000k EARS

R 2 RMEOB60 | R, Metal, Chip 1/8W 47 57 1 RT72 RME1078 | R, Metal 1,4W 3,32k

R 3 RCE0749 R, Carbon 1/4W 22 457 1 RT3 RCE0753 | R, Carbon 14w a7

R 4 RMEO0852 | R, Metal, Chip 1/8W 10 59 1 R102 RMEO853 | R, Metal, Chip 1, 8W 33

R 5 RMS0043 | R, Metal 1/4W 900k - +0.5% 1 R102 RMEO35% | R, Metal 1/8W 33

R 6 RME1163 | R, Metal 1/4W  111k. +0.5% 1 R103 RCEO0T49 R, Carbon 1,74W 22

R 7 RMEO864 | R, Metal, Chip 1/8W 100 +57 1 R104 RMEO852 | R, Metal, Chip 1,/8W 10

R 8 RMEO858 | R, Metal, Chip 1/8W 33 5% 1 R105 RMS0043 | R, Metal 1,4W 900k -

R14 RMEO0852 | R, Metal, Chip 1/8W 10 +5% 1 R106 RME1163 | R, Metal 1AW 11Tk

R15 RMS0044 | R, Metal 1/4W 990k © +0.5% 1 R107 RMEO864 | R, Metal, Chip 1/8W 100 .

R16 RME1156 | R, Metal 1/4W 10,1k +0.5% 1 R108 RMEO858 | R, Metal, Chip 1 8W 33

R17 RMEO0864 | R, Metal, Chip 1/8W 100« 5% 1 R114 RMEO852 | R, Metal, Chip 1/8W 10

R18 RMEO852 | R, Metal, Chip 1/8W 10 +5% 1 R115 RMS0044 | R, Metal 174W 990k

R19 RMEO0856 | R, Metal, Chip 1/8W 222 +5% 1 R116 RMET156 | R, Metal 1,4W 10.1k

R21 RME1168 | R, Metal 1/4W 500k * +0.5% 1 R117 RMEO864 | R, Metal, Chip 1,/8W 100

R22 RME1168 | R, Metal 1/4W 500k +0.5% 1 R1138 RMIO852 | R, Metal, Chip 1./8W 10

R23 RSE0434 R, Solid 1/4W 10M.! 1—5% 1 R119 RMEO0858 R, Metal, Chip 1/8W 33 .

R24 RMEO873 | R, Metal, Chip 1/8W 560 +5% 1 R121 RME1168 | R, Metal 1,4W 500k

R25 RMEO0860 | R, Metal, Chip 1/8W a7 5% 1 R122 RME1168 | R, Metal 1,/4W 500k

R26 RMEO0862 | R, Metal, Chip 1/8W 682 5% 1 R123 RSE0434 | R, Solid 1/4W 10M

R27 RCEO774 | R, Carbon 1/4W  2.7k= +5% 1 R124 RMEO0873 | R, Metal, Chip 1/8W 560..

R28 RMEO0876 | R, Metal, Chip 1/8W 1.0k +5% 1 R125 RMEO0860 | R, Metal, Chip 1/8W a7

R29 RMEO0884 R, Metal, Chip 1/8W  4.7k2 +5% 1 R126 RME0862 R, Metal, Chip 1,/8W 68

R30 RMEO0881 | R, Metal, Chip 1/8W 2.7k 59 1 R127 RCEO774 | R, Carbon 1/aW 2.7k

R31 RMEO0868 | R, Metal, Chip 1/8W 2202 5% 1 R128 RMEO876 | R, Metal, Chip 1/8W 1.0k

R32 RCEO767 | R, Carbon 1/4W 68050 5% 1 R129 RMEO884 | R, Metal, Chip 1/8W 4.7k 570

R34 RME1068 | R, Metal 1/4W 4752 1% 1 R130 RMEO881 | R, Metal, Chip 1/8W 2.7k 5

R34B RME1084 | R, Metal 1/4W 10,0k +1% 1 R131 RMEO868 | R, Metal, Chip 1/8W 220 450

R35 RMEO0876 | R, Metal, Chip 1/8W 1.0k 5% 1 R132 RCEO0767 | R, Carbon 1/4W 680 .« 57

R36 RME1155 | R, Metal 1/4W 4,00k +0.5% 1 R133 RMEO0863 R, Metal, Chip 1/8W 82 +5%

R37 RME1106 R, Metal 1/4W  75.02 1% 1 R134 RME1068 | R, Metal 1/4W 475 +19

R38 RCEO0743 | R, Carbon 1/4W 4.7 +5% 1 R134B RME1084 | R, Metal 1/4W 10,0k . +17

R39 RMEO0852 | R, Metal, Chip 1/8W 102 +59 1 R135 RMEO0876 | R, Metal, Chip 1/8W 1.0k 54

R40 RCE0769 | R, Carbon 1/4W  1,0k2 +5% 1 R136 RME1155 R, Metal 1/4W 4,00k - +0.5%

R41 RCEO753 | R, Carbon 1/4W a7 +5% 1 R137 RME1106 | R, Metal 1/4W  75.0. +19

R42 RMEO864 | R, Metal, Chip 1/8W 1002 +5% 1 R138 RCEO0743 | R, Carbon 1,/4W 4.7 . 5%

R43 RCEO745 | R, Carbon 1/4W 102 45% 1 R139 RMEO852 | R, Metal, Chip 1/8W 10 5%

R44 RCEO0772 | R, Carbon 1/4W  1.8k2 +5% 1 R140 RCEO769 | R, Carbon 1/4W 1,0k +5%

R45 RCEO0T765 | R, Carbon 1/4W 470% 5% 1 R141 RCEO753 | R, Carbon 1/4W a7 . 5%

R46 RME1064 | R, Metal 1/4W 2212 +1% 1 R142 RMEO864 | R, Metal, Chip 1/38W 100. 5%

R47B RMEO856 | R, Metal, Chip 1/8W 222 5% 1 R143 RCEOT45 | R, Carbon 1/4W 10 45%

R47C RMEO0852 | R, Metal, Chip 1/8W 102 +5% 1 R144 RCEO772 | R, Carbon 1/4W  1.8k2 5%

R48 RCE0760 | R, Carbon 1/4W 18072 +5% 1 R145 RCEO0765 | R, Carbon 1/4W 470 5%

R49 RME1157 | R, Metal 1/4W 16,0k +0.5% 1 R146 RME1064 | R, Metal 1/4W 2215 ;1(;3

R50 RME1162 R, Metal 1/4W 80,0k +0.5% 1 R147B RMEO856 | R, Metal, Chip 1/8W 220 +5%

R52 RMEO0874 | R, Metal, Chip 1/8W 6802 +5% 1 R147C RMEO852 | R, Metal, Chip 1/8W 10 5%

R53 RMEO871 | R, Metal, Chip 1/8W 3902 45% 1 R148 RCE0760 | R, Carbon 1/4W 180 :so

R54 RME1084 | R, Metal 1/4W 10,0k 1% 1 R149 RME1157 | R, Metal 1/4W 16,0k :O,s%"

R55 RMEO0900 | R, Metal, Chip 1/8W 100k 5% 1 R150 RME1162 | R, Metal 1/4W 80,0k . :0.5,

R56 RMEO888 | R, Metal, Chip 1/8W 10k +5% 1 R152 RMEO874 | R, Metal, Chip 1/8W 680 :5 g

R57 RME1075 | R, Metal 1/4W 1,82k +1% 1 R153 RMEOST1 R, Metal, Chip 1/8W 390 :5”

R58 RME1075 R, Metal 1/4W 1,82k% +1% 1 R154 RME1084 | R, Metal 1/4W 10,0k . :1::

R59 RME1056 | R, Metal 1/4W  47.5% 1% 1 R155 RCEO0793 | R, Carbon 1/4W 100k .. :sn‘

R60 RCEO0743 | R, Carbon 1/4W 4.7% +5% 1 R156 RCEOT781 R, Carbon 1/4W 10k .. :.55'1

R62 RMEO0889 | R, Metal, Chip 1/8W 12k2 5% 1 R157 RME0667 | R, Metal 1/4W 1,82k :M

R63 RME1125 R, Mgtal 1/4W 5.11k> 1% 1 R158 RME0667 | R, Metal 1/4W 1,82k . :14
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R159 RMETO5 R, Metal, 1/aW 681 % 1 R256 RMEOBZ0 R, Metal, Chip 1/8W 2.2k _,5
R160 RMEO850 | R, Metal, Chip 1/8W 4.7 +10% 1 R257 RMEO®52 | R, Metal, Chip 1/3W 10 57
R162 RMEOB89 | R, Metal, Chip 1/8W 12k 457 1 R260 RMEO874 | R, Metal, Chip 1./38W 650 5
R163 RMET125 | K, Metal 1/4W 5,11k 17 1 R261 RMEOS74 | R, Metal, Chip 1/8W 630 457
R16:4 RMEO862 | R, Metal, Chip 1/8W 68 . +57 1 R262 RMEOR60 | R, Metal, Chip 1/8W AT 57
R165 RMEOS60 | R, Metal, Chip 1/8W 47 +5% 1 R263 RMEO860 | R, Metal, Chip 1/8W 17 57
R166 RMETT1T | R, Metal 1/aW 750 ¢ +1% 1 R264 RMEOXTO | R, Metal, Chip 1/3W 330 57
R16T RMEOS60 | R, Metal, Chip 1/8W a7 +5% 1 R265 RMEOR70 | R, Metal, Chip 1/8W 330 5
R16Y RMETTTT | R, Metal 1/4W 750 . +17 1 R266 RME1061 R, Metal 1/4W 121 +1
K169 RAET065 | R, Metal 1/aW 267 17 1 R26T RME1061 R, Metal 1/4W 121 1
K170 RME1065 R, Metal 1/4W 267 - +19 1 R263 R, Carbon 1/4W 150 +5%
RIT3 RMEOS60 | R, Metal, Chip 1/8W a7 ! +5% 1 R270 RMEO364 | R, Metal, Chip 1/8W 100 5%
R1T4 RMETOT6 | R, Metal 1/4W  2.21k 1 R271 RMEO864 | R, Metal, Chip 1/8W 100 ¢ +5%
RI1T5 RMET076 | R, Metal 1/aW 2. 21k + 1 R272 RME1061 R, Metal 1/4W 1212 +1%
R1T6 RMET078 | R, Metal 1/4W 3,32k ¢ +17 1 R273 RME1073 | R, Metal 1/4W 1,21k 1%
R177 RMETO7X | R, Metal 1/4W  3.32k © 19 1 R274 RME1073 | R, Metal 1/4W 1,21k +1%
R1TS RMEO360 | R, Metal, Chip 1/8W 47 +5% 1 R275 RMEO852 | R, Metal, Chip 1/8W 102 +5
R276 RMEO870 | R, Metal, Chip 1/8W 330 ¢ +57%
R201 RCEO757 | R, Carbon 1T/4W 100 % 1 R27T RMEO370 | R, Metal, Chip 1/8W 330/ +5%
R202 RMEO852 | R, Metal, Chip 1/8W 10 % 1 R2806 RMEO352 | R, Metal, Chip 1/8W 10 +59
R203 RMEO37TS | R, Metal, Chip 1/3W 1.5k ! 1 R287 RMEO873 | R, Metal, Chip 1/8W 560 2 +57%
R204 RMEOR78 | R, Metal, Chip 1/8W 1.5k % 1 R238 RMEO852 | R, Metal, Chip 1/8W 10 457
R205 RMEO352 | R, Metal, Chip 1/8W 10 % 1 R239 RMEO0873 | R, Metal, Chip 1/8W 560 +5%
R206 RMEOS865 | R, Metal, Chip 1/8W 120 % 1 R290 RMEO880 | R, Metal, Chip 1/8W 2.2k 2 +5%
R207 RMEO892 | R, Metal, Chip 1/3W 22k +57 1 R291 RME1070 | R, Metal 1/4W 681 2 +1%
R 208 RMEOS64 | R, Metal, Chip 1/8W 100 : +57 1 R292 RMEO373 | R, Metal, Chip 1/8W 560 7 +5%
R209 RMEOR64 | R, Metal, Chip 1/8W 100 +5% 1 R293 RME1074 | R, Metal 1/AW 1,50k ! +1%
R2T1 RMEOB61 | R, Metal, Chip 1/8W 100! +5% 1 R294 RMEO852 | R, Metal, Chip 1/8W 102 +5%
R212 RMEO852 R, Metal, Chip 1/8W 10 +5% 1 R295 RMEO860 | R, Metal, Chip 1/8W AT 2 5%
R213 RAMEOBTS R, Metal, Chip 1/3W 1.5k. 457 1 R297 RMEO875 | R, Metal, Chip 1/38W 8202 +5%
R2141 RMEOS878 | R, Metal, Chip 1/3W 1,5k +5% 1
R215 RMEOB66 R, Metal, Chip 1/3W 150 +57% 1 R301 RCEO0750 | R, Carbon 1/4W 27 2 +5%
R216 RMEOB5R R, Metal, Chip 1/3W 33 . 5% 1 R302 RMEO0852 R, Carbon 1/4W 10° 1—5”1
R217 RMEOSS5 | R, Metal, Chip 1 '3W 5.6k ! 457 1 R303 RMEO864 | R, Metal, Chip 1/8W 1007 +5%
R220 RMEOR64 | R, Metal, Chip /%W 100 +5% 1 R304 RMEO886 | R, Metal, Chip 1/8W 6.8k > +57
R221 RMEOB61 | R, Metal, Chip 1/8W 100 +5% 1 R305 RMEO292 | R, Metal, Chip 1/8W 22k 2 +5%
R222 RMEOR64 | R, Metal, Chip 1 /8W 100 457 1 R306 RMEO874 | R, Metal, Chip 1/8W 6807 5%
R223 RMEO361 | R, Metal, Chip 1/8W 100 +5% 1 R307 RMEO874 | R, Metal, Chip 1/8W 6802 +5%
R224 RMET10T4 | R, Metal 1/4W 1,50k #1% 1 R308 RMEO860 | R, Metal, Chip 1/8W 4772 +5%
R225 RMET077 | R, Metal 1/4W 2,67k} +19% 1 R309 RMEO860 | R, Metal, Chip 1/8W 472 +5%
R226 RCEO0769 | R, Carbon 1/4W 1.0k +5% 1 R310 RME1058 | R, Metal 1/4W 68.1° +1%
R227 RMEO0900 | R, Metal, Chip 1/8W 100k * +57 1 R311 RMEO852 | R, Metal, Chip 1/8W 107 +5%
R228 RMET1077 | R, Metal 1/4W 2,67k H 1 R312 RME1075 | R, Metal 1/4W 1,82k 2 +1%
R229 RME0900 | R, Metal, Chip i /8W 100k +5% 1 R313 RME1075 | R, Metal 1/4W  1.82k.2 +1%
R230 RCEO773 | R, Carbon 1/4W 2.2k 5% 1 R314 RME1065 | R, Metal 1/4W 267 +1%
R231 RME1079 R, Metal 1/4W 3,92k 2 +1% 1 R315 RME1065 R, Metal 1/4W %
R232 RMEO0857 | R, Metal, Chip 1/8W 272 +5% 1 R316 RME1076 | R, Metal 1/4W +1
R233 RMEO857 | R, Metal, Chip 1/8W 27 +5% 1 R317 RME1073 | R, Metal 1/4W +%
R234 RMEO864 | R, Metal, Chip 1 '8W 1002 +5% 1 R318 RMEO860 | R, Metal, Chip 1/8W +5%
R236 RME1078 | R, Metal 1/4W 3,32k 0 1% 1 R319 RMEO0877 | R, Metal, Chip 1/8W +5%
R237 RME1079 | R, Metal 1/4W 3,92k +H1% 1 R320 RMEO864 | R, Metal, Chip 1/8W +5%
R238 RMEO0859 | R, Metal, Chip 1/8W 39.0 +5% 1 R321 RCEO750 | R, Carbon 1/4W 5%
R239 RMEO859 | R, Metal, Chip 1/8W 39 +5% 1 R322 RME1072 | R, Metal 1/4W 1,00k +1%
R240 RMIZ1221 R, Metal 1/aW 1,37k 2 +1% 1 R323 RME1107 | R, Metal 1/4W 86.6 +1%
R242 RMEO0859 | R, Metal, Chip 1 /3W 39 +5% 1 R324 RMEO872 | R, Metal, Chip 1/8W 4702 5%
R243 RME0359 | R, Metal, Chip 1/8W 392 +5% 1 R351 RMEO0876 | R, Metal, Chip 1/8W 1.0kD 5%
R214 RMEO864 | R, Metal, Chip 1/8W 100 +5% 1 R352 RMEO0876 | R, Metal, Chip 1/8W 1.0k +5%
R248 RMEO0860 | R, Metal, Chip 1/3W 47 +5% 1 R353 RMEO876 | R, Metal, Chip 1/8W 1.0k 457
R250 RME!1077 R, Metal 1/4W 2,67k +1% 1 R355 RMEO0868 | R, Metal, Chip 1/8W 2202 +57
R251 RMET072 | R, Metal 1/4W 1,00k +1 1 R356 RCEO730 | R, Carbon 1/4W 8.2k 57
R252 RMET064 | R, Metal 1/4W 2212 +1% 1 R357 RMEOB368 | R, Metal, Chip 1/8W 220 +5%
R253 RMEO0912 R, Metal, Chip Zero Ohm Resistor 1 R359 RCEO773 R, Carbon 1/4W 2.2k 2 1—5?’2
R255 RMEOS79 | R, Metal, Chip 1/3W 1.8k2  +5% 1 R360 RCEOT73 | R, Carbon /AW 2.2k 457
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R3061 RMEO874 | R, Metal, Chip 1 8W 630" a5 1 RIT5 RMET062 | R, Metal 1AW 150 RARE
R362 RMEOS74 R, Metal, Chip 1 sW 0630 :5~‘f 1 R1T0 RME 062 R, Metal T aw 150 ik
R363 RMEO®60 R, Metal, Chip 1 3W 47 57 1 RATT RMEI1063 | R, Metal 1w 182 1
R364 RMEOS60 | R, Metal, Chip 1 3W a7 +570 1 RATY RMET063 | R, Metal 1w 182 EaRs
R365 RCEOT49 | R, Carbon 1/4W 22 457 ! R 180 RMEO0900 | R, Metal, Chip 1 8W 100k 5
R3066 RCEO0765 | R, Carbon 1/4W 470 . 57 1 R8T RMEOSSY | R, Metal, Chip 1 ¥W 10k 457
R367 RCEOTT5 R, Carbon 1/4W 3.3k 57 1 R1%2 RCEO796 R, Carbon 1AW 130k 57
R303 RMEO0860 R, Metal, Chip 1 &W 47 457 1 R190 RMEORS 1 R, Metal, Chip 1 8W 15 50
R3T70 RME1067 | R, Metal 1/4W 392 1 1
R3T71 RMET1067 | R, Metal 1/4W 392 +1% 1 RO RMEOS64 R, Metal, Chip 1 8W 100 45

R602 RMEOS64 R, Metal, Chip 1. 8W 100 50

R401 RMEO876 | R, Metal, Chip 1 3W 1.0k 457 1 R603 RMEOXT1 R, Metal, Chip 1 W 680 57

R402 RMEORT6 R, Metal, Chip 1 sW 1.0k 455 1 R604 RMEOXTY | R, Metal, Chip 1./3W 1.8k 5

R403 RMEO876 | R, Metal, Chip 1 %W 1.0k 457 1 R605 RME1071 | R, Metal 1AW 825 o

R404 RMEO876 | R, Metal, Chip | sW 1.0k +57 1 R606 RMEOST4 | R, Metal, Chip 1 8W 630 5
| R405 RMEO8%4 | R, Metal, Chip 1, 8W 4.7k 5% ! R6OT RMI:086.4 | R, Metal, Chip 1. 8W 100 5

R406 RMEO0854 R, Metal, Chip 1,38W 15 . 5% 1 R6OB RME 0864 R, Metal, Chip 1 8W 100 5

R40T RMEO854 | R, Metal, Chip 1 8W 15. 5% 1 R609 RMEO®®4 | R, Metal, Chip 1 8W 1.7k 457

R40Y RMEO854 | R, Metal, Chip 1 3W 15 + 1

R409 RCEO0T783 R, Carbon 1/4W 15k 2 +5% ! R765 RME 62 R, Metal 1AW 80,0k +0.5°7

R410 RCEO0745 R, Carbon 1/4W 10 5% 1 RT766 RMET09! R, Metal 1AW 39,2k A

R4T1 RCEOT785 | R, Carbon 1/4W 22k +5% 1 R750 RCEOT92 | R, Carbon 1AW sk =57

RA12 RCEO785 | R, Carbon /4w 22k +5% 1 R781 RME1091 R, Metal TAW 39,2k a1

R413 RCEO0745 | R, Carbon 1/4W 102 +5% 1 R782 RMET089 | R, Metal AW 26,7k EaRd

R415 RCEOT85 | R, Carbon 1/4W 22k ¢ 5% 1 RT33 RME1212 | R, Metal 14w 20.0k +0.5

R416 RCEO785 | R, Carbon 1/4W 22k +5% 1 RT84 RCE0OT89 | R, Carbon 1 aw 17k 5

R41T RMEO0852 | R, Metal, Chip 1/8&W 10 S5% 1 R785 RCEOT89 | R, Carbon AW ATk 5

R418 RMEO0885 | R, Metal, Chip 1/3W 5.6k 5% 1

R420 RCEO783 | R, Carbon /4w 15k .0 + 1 RM 52 3173846B | R, Block For ATl

R421 RCEO781 | R, Carbon 1/4W 10k +5% 1 RM 152 3173816B | R, Block For ATT

R422 RCEO0772 | R, Carbon 1/4W 1.8k +59% 1

R430 RMEO884 | R, Metal, Chip 1/8W 4.7k +5% 1

R431 RMEO880 | R, Metal, Chip 1/8W 2.2k +5% ! RV 37 RNEO057 | VR, Metal EVN 19C00YB53  (5K)

R432 RMEO0884 | R, Metal, Chip 1/3W 4.7k 5% 1 RV 47 RNE0049 | VR, Metal EVN 39C00YB12 (100)

R433 RMEO880 | R, Metal, Chip 1/8W 2.2 5% 1 RV 48 RNEOO18 | VR, Metal EVN 39C00YB22 (200)

R434 RMEO884 | R, Metal, Chip 1 /8W 4.7k +5% 1 RV 62 RNEO0047 | VR, Metal EVN 39C00Y B54 (50K)

R435 RMEO0880 | R, Metal, Chip 1/xW 2.2k +5% 1 RV 63 8348452 VR, Carbon  EVH-CCAK20BI | (10K)

R436 RMEO884 | R, Metal, Chip 1 #W 4.7k +5% 1 RV 133 RNEO0049 | VR, Metal EVN 39C00YB12 (100)

R437 RMEO880 | R, Metal, Chip 1/3W 2.2k +5% 1 RV 137 RNEOOST VR, Metal EVN 49C00Y BS54 (S0K)

R450 RMEO873 | R, Metal, Chip 1 '8W 560. +5% 1 RV147 RNE0019 | VR, Metal EVN 39C00YB12 (100)

R451 RMEO873 | R, Metal, Chip 1/8W 560 5% 1 RV1438 RNE0048 | VR, Metal EVN 39C00YB22 (200)

R452 RME1107 | R, Metal 1/4W 86.6 . 1% ! RV162 RNE0047 | VR, Metal EVN 39C00Y BS54 (50K)

R453 RME1107 | R, Metal 1/4W 86.6. +1% 1 RV163 RDE0003 | VR, Carbon  EVH-YK3325B14 (10K)

R454 RMEO870 | R, Metal, Chip 1/8W 33021 +5% 1 RV 207 RNE0051 | VR, Metal EVN 39C00YB14 (10K)

R455 RMEO883 | R, Metal, Chip 1/8W 3,9k. +5% 1 RV217 RNE0051 | VR, Metal EVN 39C00YB14 (10K)

R456 RCEO0745 | R, Carbon 1/4W 102 5% 1 RV293 RNE0058 | VR, Metal EVN 39C00YB13 (1K)

R458 RMEO0872 | R, Metal, Chip 1 /8W 470z +5% 1 RV305 RNE0047 | VR, Metal EVN 39C00YB54 (50K)

R459 RMEO872 | R, Metal, Chip 1/3W  470. +5% 1 RV356 RNE0051 VR, Metal EVN 39C00YB14 (10K)

R460 RMEO872 | R, Metal, Chip 1/8W  470. 5% 1 RV357 RNE0050 | VR, Metal EVN 39C00YB52 (500)

R461 RMEO868 | R, Metal, Chip 1/8W 2201 +57 1 RV603 RNEO050 | VR, Metal EVN 39C00YB52 (500)

R462 RMEOB68 | R, Metal, Chip 1/8W  220. +5% 1

R463 RME1389 | R, Metal 1/4W 7.5k Rl 1 5780 3165210B | SW, Rotary SBU1025 (N)

R464 RME1389 | R, Metal 1/4W 7.5k % 1

R465 RCEO775 | R, Carbon 1/a4W 3.3k +5% 1

R466 RMEO880 | R, Metal, Chip 1/8W 2.2k +5% 1 TR25 HTK0099 | Transistor 2SKA04E

R467 RMEO0860 | R, Metal, Chip 1/8W 472 5% 1 TR26 HTCO168 | Transistor 25C535-C-

R468 RMEO0860 | R, Metal, Chip 1/8W a7 57 1 TR40 HTCO168 | Transistor 25C535-C -

R469 RMEO882 | R, Metal, Chip 1/8W 3.3k? +5% 1 TR41 HTCO'6% | Transistor 25C535-C-

R4T0 RME10T71 R, Metal 1/4W 825 H1% 1 TRA2 HTCO814 | Transistor 2303355

R4T1 RMET071 | R, Metal 1/4W 82572 1% 1 TR57 HTCO0814 | Transistor 2803355

RAT2 RMET112 | R, Metal 1/4W 3012 +1% 1 TR5% HTCO814 | Transistor 2503355

RAT3 RME1062 | R, Metal 1/aW 1502 1% 1 TRT1 HTA0290 | Transistor 2SA1206

RATH RME1062 | R, Metal 1/4W 1502 1% 1 TR72 HTA0290 | Transistor 2SAT206
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TRI2S HTKO0Y9 | Transistor  2SKA404E 1 501 CET0033 | ¢, AL Elye 160V uF 1
TR HTCOT68 | Transistor  25(535-C- ] €502 CES0133 | C, AL Elyc 16V ATHF 207 1
IR110 HTCOT68 | Transistor  235C535-C- 1 504 CES0T33 | ¢, AL Elye 16V ATuE 4207 .
TR HTCOI68 Transistor 250C535-C =~ 1 513 CCC1182 C, Ceramic 50V 1000 pF 109 1
PRTI HTCOST1 | Transistor  2SC33559 1 514 cceiise | ¢, Ceramic 50V 1000pF  +107 ]
IR15T HTCOST1 | Transistor  235C3355 1 cs518 CES0133 | C, AL Elye 16V ATUF +20% .
TRI15S HTCORTY Transistor 2503355 1 520 CCC1013 C, Ceramic 50V 39 pF 5% 7
FRITI HTAO290 I'ransistor 2SAT206 1 521 CCC1002 C, Ceramic 50V 10pF 5% 1
IRIT2 HTAO290 | Transistor  23AT12006 1 523 ©CGO139 | C, Ceramic, Chip 50V  4TpF  +5% .
IRTTS HTAO290 | Transistor  2SAT206 1 531 CCGO211 | €, Ceramic, Chip 50V 10000 pF :1 0% ]
PR HTAO290 | Transistor  25A1200 1 €532 CCGO211 | C, Ceramic, Chip 50V 10000 pF  +10% 1
€533 CCC1005 | C, Ceramic 50V 18pF 5% 1
I'R201 HTCOI68 Transistor 25C535-C- 1 C534 CCC1002 C, Ceramic 50V 10pF +5%, 1
I'R202 HTCO168 Transistor 25C535-C- 1 C535 CCDO273 C, Ceramic 500V 2pF +0.25pH 1
IR21! HTCOI8 | Transistor  2SC458-C- ] ©536 €CDO273 | C, Ceramic 500V 2pF +0.25pH .
rRat HTCOMS | Transistor  25CA58-C~ ! €537 CCGOIT6 | C, Ceramic, Chip S0V 2pF 0.25pH i
iR HTCoty2 | Transistor  23C641K-C ! €538 €CCGO211 | €, Ceramic, Chip 50V 10000pF +'0% 1
TR232 HTCOT6X Transistor 25C535-C- 1 539 CES0133 C, AL Elyc 16V 4TUF +20% 4
R3S HTCotes | Transistor 25C535-C- ! €540 €QA003T | C, Plastic 250V 0.01uF  +10% 1
TR237 HTCO92 | Transistor  25C641K-C 1 C541 CcCD0287 | C, Ceramic 500V 4700 pF +1C_)87, 1
PR3 HTCOT68 | Transistor 25C535-C- ! C546 CCGo211 | €, Ceramic, Chip 50V 10000pF +10% 1
I'R23Y9 HTCOT6O8 Transistor 25C535-C- 1 C547 CQA0037 C, Plastic 250V 0.01uF 0% |
IR HTCO192 | Transistor  2SC641K-C 1 548 CQA003T | C, Plastic 250V 0.01uF 0% .
TR212 HTCOl68 | Transistor — 25C535-C- 1 C559 €CD0287 | C, Ceramic 500V 4700 pF +1(38L7 .
I'R213 HTCOT6R Transistor 25C535-C= 1 . . ~ o ) ) _ 100
TR2S1 HTCO16% | Transistor  25C535-C- 1 €500 CCDO287T | C, Ceramic 500V 4700 pF oA 1
TR263 HTAO221 Transistor 2S5A1029 D 1 C650 ccct1o27 | €, Ceramic 50V 220pF +10% 1
IR 201 HTAO221 | Transistor  25A1029 D 1 €651 CES033 | C, AL Elyc 16V ATuF  +20% 1
TR265 HT \;)_‘.‘1 Transistor 25A1029 D 1
IR 270 HTAO290 | Transistor  2SA1206 1
TR2TI HTAO290 | Transistor  2SA1206 1 CV509 CVEOQ0057 | C, Variable ECR-HC020D11 1
TR2TT HTA022t  Transistor  2S5A1029 D 1 Cvs521 CVE0058 | C, Variable ECR-HCO40E11 1
TR204 HTCO721 | Transistor  23C2901 i CV534 CVE0057 | C, Variable ECR-HCO020D11 1
I'R 301 HTCOR11 | Transistor 25C3355 1
TR302 HTCORT Y Transistor 25C3355 1 D532 HDMO140 | Diode MTZ 4.7JB 1
TR0 HTA0290 | Transistor — 2SA1206 1 D543 HDM0140 | Diode MTZ 4.7JB 1
I'R309 HTAO0290 | Transistor 2SA1200 1 D544 HDMO141 Diode MTZ 7.5JC 1
I'R353 HTCO14R | Transistor — 25C458-C- 1
R 351 HTCOT18 Transistor 25C458-C- 1
TRIOO HTA0221 | Transistor  2SA1029 D 1 IC650 IDMO539 IC, Digital MN3102 1
R36T HTAO22 Transistor 2SA1029 D 1
IR22 HTCO192 | Transistor  2SC641K-C 1 Ls532 TLE0058 | Coil ELO606SK1! 100K 1
TR0 HTCO0338 | Transistor  23C1906 1 L555 TLEO109 | Inductor ELE-Y R68 MA 1
TRAS! HTCO0338 | Transistor  2SC1906 1 L556 TLEO0109 | Inductor ELE-Y R68 MA 1
TRI52 HTCO148 | Transistor — 25C4538-C- 1
I'R153 HTCOT18 Transistor 25C458-C- 1
TRAI51 HTCO192 Transistor 2SC641K-C 1 Ps501 JBB0021 Connector B3B-XH-A 1
TRASH HTKO!16 Transistor 25K336 1 Po654 JBB0027 Connector B2B-XH-A 1
TRA6O HTAO221 I'ransistor 2SA1029 D 1 Po656 JBB0027 Connector B2B-XH-A 1
I'R161 HTAO224 [ransistor 2SA1029 D 1
TR162 HTAO0221 | Transistor  2SA1029 D 1
TRA63 HTA0221 | Transistor  23A1029 D 1 R500 RCEO745 | R, Carbon 1/4W 102 +5% 1
R501 RME1060 | R, Metal 1/4W 1002 +1% 1
ROV HTAO221 | Transistor  23SA1029 D 1 R502 RME1060 | R, Metal 1/4W 1002 +1% 1
TR60OT HTCO338 Transistor 23C1906 1 R503 RMEO384 R, Metal, Chip 1/8W  4.7k2 1—5% 1
TROOS HTAO221 | Transistor — 2SA1029 D 1 R504 RME1106 | R, Metal 1/4W  75.02 % 1
FR7X0 HTCO 1R Transistor 25C458-C— 1 R505 RCEO0763 R, Carbon 1/4W 3302 1—5% 1
R506 RCEO0763 R, Carbon 1/4W 3302 5% 1
R509 RCEO0752 | R, Carbon 1/4W 39 +5% 1
R510 RMEO0868 | R, Metal, Chip 1/8W 2202 +5% 1
Rs511 RME1060 R, Metal 1/4W 1002 +1% 1
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R5T2 RME1060 | R, Metal 1, 4W 100 1 TR544 HTA0290 | Transistor 2SA12006 1
R513 RCEO0749 | R, Carbon 1AW 22. 1 I'R545 HTA0290 | Transistor 2SA1200 1
R511 RCE0749 | R, Carbon 14w 22 1 TR655 HTA0224 | Transistor 25A1029 D 1
R515 RME1063 | R, Metal 1AW 182 ¢ 1
R516 RMET063 | R, Metal 14w 1820+ 1
R517 RME1058 | R, Metal 1/4W 63.1 A1 1
R518 RCEO764 | R, Carbon 1/4W 3907 57 1
R519 RCE0764 = R, Carbon 1/4W 3902 5 1
R520 RCE0770 | R, Carbon 1/4W 1.2k +57 1
R521 RCE0767 | R, Carbon 1/4W 680 59 1
R522 RCEO772 | R, Carbon 1/4W 1.8kt 5 1
R523 RMEO&86 | R, Metal, Chip 1./8W 6.8k +5% 1
R530 RME1007 | R, Metal /8W 2002 +19 1
R531 RME1007 | R, Metal 1/8W 2002 1 1
R533 RME1118 | R, Metal 1/4W 909 +1% 1
R534 RME1118 | R, Metal 1/4W 9092 +1% 1
R535 RME1382 | R, Metal W 6.8k +5% 1
R536 RME1382 | R, Metal W 6.8k +5% 1
R537 RCEO0749 R, Carbon 1/4W 2232 i5% 1
R538 RCEO0749 | R, Carbon 1/aW 222 +5% 1
R539 RCEO0753 | R, Carbon 1/4W 4732 +5% 1
R540 RCE0753 | R, Carbon 1/4W 472 +5% 1
R541 RCEO717 | R, Carbon  1/2W 10.0k2  #5% 1
R542 RCEO0753 | R, Carbon  1/4W 472 5% 1
R543 RCEO753 | R, Carbon 1/4W 472 +5% 1
R544 RCEO0769 | R, Carbon 1/4W 1.0k= +5% 1
R545 RCEO0769 R, Carbon 1/4W 1.0kQ +5% 1
R546 RMEO850 | R, Metal, Chip 1/8W 4,72 +10% 1
R547 RZZ0048 | R, Fusing 1/2W 1805 +5% 1
R548 RZ20048 | R, Fusing 1/2W 1802 +5% 1
R551 RME1382 | R, Metal 1w 6.8kR +5% 1
R553 RME1382 | R, Metal W 6.8k +5% 1
R555 RCEO758 | R, Carbon 1/4W 1208 +5% 1
R556 RCEO0758 | R, Carbon 1/4W 1200 +5% 1
R557 RCE0749 | R, Carbon 1/4W 223 +5% 1
R558 RCEO0749 R, Carbon 1/4W 223 :5% 1
R571 RCEO0T791 R, Carbon 1/4W 68k +5% 1
R572 RCEOT91 R, Carbon 1/4W 68kl iﬁ‘fr 1
R650 RCE0802 | R, Carbon 1/4W 1.,0M2 +5% 1
R651 RCEO0798 | R, Carbon 1/4W 330k2 5% 1
R652 RCEO781 | R, Carbon 1/4W 10k2 +5% 1
R653 RCEO781 | R, Carbon 1/4W 10k +59 1
R654 RCEO0781 R, Carbon 1/4W 10k5 5% 1
R655 RME1174 | R, Metal 1/4W 2,00k +H1% 1
R656 RME1065 | R, Metal 1/4W 2672 % 1
RV507 RNE0048 | VR, Metal EVN 39C00YB22 (200) 1
RV510 RNE0052 | VR, Metal EVN 39C00YB23 (2K) 1
RV 655 RNE0058 | VR, Metal EVN 39C00YB13 (1K) 1
TR505 HTA0290 Transistor 2SA1206 1
TR506 HTA0290 Transistor 2SA1206 1
TR518 HTCO0768 Transistor 25C2408 1
TR519 HTCO768 | Transistor  2SC2408 1
TR533 HTCO0768 Transistor 25C2408 1
TR534 HTCO768 Transistor 2SC2408 1
TR539 HTCO0839 Transistor 25C3596 1
TR540 HTCO0&839 Transistor 2SC3596 1
TR542 HTAO0315 Transistor 2SA1402 1
TR543 HTAO0315 Transistor 2SA1402 1
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Description

Svmbol Part Code Description
CRO2 CONDUOR , Plastic 100V 0,047 F :I()"r 1 1330 CQEOOTS C, Plastic ECO-ET1225IN0NB) Type-! 1
RO COeDpO2Ts O, Ceramic 500V Spk +0.25p1" 1 1331 CQEOTOT O, Plastic  ECQ-KI1223GZ100V
| - 0.022:F !
RO CCDO2TT ¢, Ceramic 500V 10pk  +0.25pkF 1 )
T 1332 CMVOC C, Mice BN 1%0 pF 5 |
CR06 CCGOLE2 | ¢, Ceramic, Chip 50V 82pF 15 1 €133 MVOUS 3 » Mica 5 P 5
T "1 CCGo2n C, Ceramic, C T 10000 pF 107 1
CXOX CCGO2TT O, Ceramic, Chip 50V 0.0472F +107 1 1331 CGo » Leramic, Chip 50V 000 pE =z
| T 1339 CCGOT 3 ‘er: : 50V Tl 45 1
R0 CESOI3S O, AL Elye 16V TRE #2070 | ¢1339 GO39 ) ¢y Ceramie, Chip SOV 47pk 15
! . - 1340 CESOT3 AL Elve 16V 1Tk 2207 |
CRI COGOTIY | Oy Coramic, Chip SOV 22pk 45 | ¢ E50133 ve ’ ‘
100, 1341 CESO0133 | O, AL Elye 16V TR 207 ]
CRT3 CCGO2%6 | C, Ceramic 500V T000pF o 1 13 k 3 g ye g ! =
O 1342 ES0227 e SOV , |
NI CCGO2TT | O, Ceramic, Chip 50V 10000 pb +107 1 ci CESO227 1Oy AL Blye 50V 20
. R 13 CESO13. C, AL Elye Y wF 207 1
IR CCGU2TE | ¢, Ceramic, Chip 5OV 10000 pE +10¢ 1 C1343 ES0134 » AL klye 5 ; Em)
. T 1 SCGOo21 o, Cera . 0wk L 1
Cut CCGU20S | ¢, Ceramic, Chip 50VI000pF  +10°7 1 C1u CeGO2 G, Ceramie, Chip 50V =20
T 3 CCGO2TT ', Ceramic, C - S 4107 1
Cn2s CCGOTTY | O, Ceramie, Chip 50V 100pE 457 | Ci3ts ceao ¢, Ceramie, Chip 50V 10000pk =
- . e S . 1000 b F L0 |
CX30 CESOTSY | CLAL Elye 1oV ITHE 4207 I c13o CCGO205 | €, Ceramic, Chip 50V 1000pF =
o 1347 CG C “hi © 100pF - 1
Ry CESOUY [ O, AL Elve 16V 1THF #2007 | C137 CCGOTI3 G, Ceramic, Chip 50V P g
n 1 34¢ TCGOTS °, Ce ic S 120pk i 1
CR36 CENOTRO C, AL Eiye oV 100 F BP | 1349 CCGN194 C, Ceramic, Chip 50V P 15
136 SCGO2 o, C O 1000 pF 107 1
CR1 CCGO2IT | €, Ceramie, Chip 50V 10000 pF #1107 1 C13064 CCGO205 | €, Ceramic, Chip 50V p -
. e . Lie ECO-ET125JN(. I
x5 CCGO21T | ¢, Ceramic, Chip 50V 10000 pF +107 | 1330 CQIZ00TS | €, Plastic  ECQ-E1225JN(INB) Type-1 !
. 13 ‘QEO010T . astic  ECQ-K1223GZ (100V
16 CCGO2TT | C, Ceramic, Chip S0V 10000 pF +107 ! c1isi CQEOI0T | €, Plastic  ECQ-K1223GZ ( %‘)\023”‘) |
TR TCGO2 Y, Cer :, C 50V 10000 pF +107 1 .
crn CUGOT ¢, Ceramic, Chip 5 pE £ C1382 CMV0053 | C, Mica SOV 1B0pE 457 |
3 - b . Elve 16V 10k 1 . ~
0 CREXOTRO O AL Bl oV Rk BP C1388 CCGO21T | €, Ceramic, Chip 50V 10000 pF  +107 1
CR51 CCGOTAL | O, Ceramic, Chip 50V 68 pF bt 1 . N
? o o Ceramic, Chip P =5 1389 CCGO2IT | C, Ceramic, Chip 50V 10000 pF  +10% 1
RS2 SO © . Elye 16V 1Tl +207 1 ) . . -
s G013 s AL klye ) i 1390 CCGo211 | €, Ceramic, Chip 50V 10000pF  +10% 1
85 NORUIRE « lastic 50V 22000 pk +107 1 3 ) -,
RS CQAOT2Y | ¢, Plastic ‘ P - 1391 CESO0134 | €, AL Elye 50V 1LF 207 1
CNT CES003 C, AL Elye 25V £207 1 T
o Es0030 ' e = 1392 0033 | €, AL Elye 160V 207 1
N7 CESOS C, AL Elye 16V 1Tl 2077 1 )
o BT re ? i - 1401 CESO0133 | ¢, AL Elye 3% +20% 1
CREO CCGO2TT | ¢, Ceramic, Chip 50V 10000pEF  +107 1 ) ] -
S 0 o feramie, SRP S oeopE 1o 1402 CESO0133 | C, AL Elye 3% ATRE £20% 1
CRE1 CCGOTt C, Ceramic, Chip 50V 10000 pE  +10¢ ! C1i03 CESO0133 C. AL EL 1oV VT 07 1
- D) , AL Elye 3] [ +207:
RS CCGOT 3 ¢, Ceramic , C 50V 33pF +57 1 ) _ )
1 10136 eramic , Chip 50 p = C 1104 CESO0133 C, AL Elyce 16V ATk +207% 1
(SR CESOT3Y | C, AL Elye 1oV +20°7 1 - )
v £=0 i ’ ) 1105 CES0031 | €, AL Elye 1OV 220uF  +207 |
932 CESO0T3Y | O, AL Elye Y ATuF 4207 1 o . B ) } )
C1407 CCGO116 | €, Ceramic, Chip 50V 2pF 0.25pF !
936 CENOTSY O, AL Elye 16V 10iF BP 1 i . (
: , 1410 CCGO211 | €, Ceramic, Chip 50V 10000pF  +10% 1
9 CCGO2TI ', Ceramic, Chip 50V 10000 pk  +107 1 i .
| - [GEE CCGO134 | C, Ceramic, Chip 50V 27pF  +57 1
915 CCGO2TT DO, Ceramic, Chip 50V 10000 pF  +10% 1 Clats GO ¢ . Chip 50V ) oF O_“SpF ]
i B G D . eramic 11 - +0..2
916 CCGot ‘ ¢, Ceramic, Chip 50\ 10000 pF +107 ! Cran CCGoT 28 ((’ c ’ Cr ‘P s0v Is Pr - » 1
- 4. a iy eramic 11p pk o
919 coGo2n ¢, Ceramic, Chip 50V 10000 pF  +10% 1 1430 CCG020s C’ c ! Chip 50% 1000 pF o |
- . SGO2 ~, Ceramic, 1ip 5C P F10%
Cuol coGoant ¢, Ceramic, Chip 50V 10000 pF  +10% ! . . _ B
- C1431 CESO0133 | C, AL Elye 16V 1TuF 207 1
9RO CCGO2T ', Ceramic, Chip 50V 10000pF  +107 1 h ) X -
) o ' B < : ' ) pE 2 . Clatl CCGO205 | C, Ceramic, Chip 50V 1000pF  +10% 1
C9x CCGOT 36 ¢, Ceramic, Chip 50V 33 pF +5 7 1 C1a45 CCGOT ¢ e Chip 50V 10000pF 107 |
- ‘ 102 , Ceramic, 1ip pk +10%
C 1008 CCGOT2Y ¢, Ceramic, Chip 50V 10pF  +0.5pF 1 N L R
- C1ast CCD0273 C, Ceramic 500V 2pF +0.25pH 1
1001 CCGO2TT C, Cera -, Ol 50V 10000 pF  +107 1 X ; -
' P opamie, b Teeh C1as2 CCDO273 | €, Ceramic 500V 2pF :0.25pF 1
1025 CESOT33 | C, AL Elye 16V ATwE +207 1 o i _
Vi CESOI3 | ¢, AL EL 1oV RE 520 i crss CCGo128 | €, Ceramic, Chip 50V 15pF 5% !
<10 TES0 Ty Slye (24 +20% N N
N - C1454 CCGor2s C, Ceramic, Chip 50V 15 pF +5 1
C1035 CCGo2 L ¢, Coramic, Chip 50V 10000pF  +10% 1 . o o ) T
- C1453 CCGo211 | €, Ceramic, Chip 50V 10000pF 107 !
1039 CESO13Y | C, AL Elye 16V ATwF 207 1 ] o o ) . . .
) - . 1459 CCGo2n ¢, Ceramic, Chip 50V 10000pl  #10% 1
C 1061 CESO133 | €, AL Elye 16V ATuF 4207 -
; - C1467 CQA0037 | C, Plastic 250V 0.01uF 109 1
1063 CCGO21T | ¢, Ceramic, Chip 50V 10000 pF  +10% 1 1470 00037 | C. Plast SOV 0,01 :1 o0 .
- - [ 7 astic 2 LO0Tw e
C 1065 CCGO2T | ¢, Ceramic, Chip 50V 10000 pE  +10% 1 Clam C0A00T (" oL sov 0,015k —107, .
- 47 E i C astic 2 L0l +107%
1063 CCGO2IT | ¢, Ceramic, Chip 50V 10000 pF  +10°% 1 ity C0r00ST C’ Plaii Sov 001 _10“ .
S1AT 7 y astic 2 / OV F +10%
[SRRRIV] CCGO2N ¢, Ceramic, Chip 50\ 10000pF =10 1 -
' ! ! P - 1475 CCG0205 C, Ceramic, Chip 50V 1000pF +10% 1
[GRRER CCGOTIY ¢, Ceramic, Chip 50V 220pF 1 . o 3 . . . i N .
s » . e Chip 50V 47 oF , C 1434 CCGOot132 C, Ceramic, Chip 50V 22 pF B0 1
1 TCGOT 3 « ’eramic, Chi 7 . .
! ! ! b P ) C 1498 CCGO211 | €, Ceramic, Chip 50V 10000pF  +107 1
[CRRRE CCGOT C, Ceramic, Chip 50V 220pF 1 1504 CES0133 ¢ AL EI oy o o .
N < CES : Elye ATuF +207
C1156 CeGoat ¢, Ceramic, Chip 50V 10000 pF +107 1 ) ’ 5 B T
' - C1512 CCDO2’T | €, Ceramic 500V 4700pF 10V~ 1
C1i60 CCGO2TT | ¢, Ceramic, Chip 50V 10000 pE  +107 1 i o i ) ) -
ciron P Chin SOV 4T oF ;ﬂ . 1513 CCDO271 | €, Ceramic 500V 0.5pF  +0.25pH 1
) 3 ., Ceramic, \ip 17p 7 L . . . 9
- Ccis513 CETO0033 | C, AL Elyc 160V 13F +20° 1
1205 CCGOT21 C, Ceramic, Chip 50V 10pF  +0.5pF ! Clsa7 CCGo01 (" ¢ Chip SOV 470 bF :—5’( )
27 502 ‘eramic \p Op -
cron CCGO211 | €, Ceramic, Chip 50V 10000 pF  +10% 1 B T ) -
F100 . 1535 CCGoart C, Ceramic, Chip 50V 10000 pF  +10° 1
1230 CCDO28T ¢, Ceramic 500V 4700 pF 5" 1 N -,
1(_)‘) 1552 CQA0129 | C, Plastic 50V 22000pF 107 1
. - N +100 -
[SRREY CCDO2ST | ¢, Ceramic 500V 4700 pF 207 ! C 1559 CES0035 | C, AL Elye 50V 1T2F +207 1
C1319 CCGO2TL | ¢, Ceramic, Chip 50V 10000 pF  +10% 1 C 1560 CQAOT22 | ¢, Plastic 50V 47000pF #1007 !
1320 CCGO21T | €, Ceramic, Chip 50V 10000 pF  +10% ! C 1561 €CDO245 | C, Ceramic 2000V 100pF :;g ‘ !
[SARRY CES0134 | C, AL Elye 50V TwF o +207 1 1562 CCDO3T | €, Ceramic 2000V 1700pF "o !
1322 CETO03Y | €, AL Elye 160V Tk 4207 1
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Svimbol Part Code Description Qry ~vmbol Part Code Description Qrty
1503 CCDO23T | €, Ceramic 2000V 1700 pk “8 ‘ | DITOX HD=0137 | Diode 1S=133 |
G501 CODOX3T | ¢, Ceramic 2000V 4700pF 1507 | prins HD=01IT ) Drode et 1

. ) . £100 DI HDS0137 Diode 1SN133 1

crned CODo2s6 €, Ceramic 500V 1000 pk -0 ! D115 HD=0137 | Diode 155133 i
C 1566 CETO033 C, AL Elve 160V 1TuF +207 1 D116 HD=0437 Diode 1S=133 1
1567 CCDO216 | C, Ceramic 2KV 1000pE 107 1 D1250 HDMOT44 | Diode AMTZ 220D |
1503 CCDO231 | ¢, Ceramic 2000\ 4700pF :“8 1 D1304 HDMOOS T | Diode NATOT 1
D1305 HIDMOOS 1 Diode NMAT6O! 1

D1306 HDMOOS1T | Diode MATOI 1

C\OR03 CVE0026 | C, Variable  ECV-12ZW20N60 1 D1307 HIDMOOS1 | Diode MATO 1
CV B3 CVE0060 C, Variable ECR-HA020D41 1 D130 HDMOOS 1 ; Diode ANMatol 1
CV o984 CVEO0060 | C, Variable  ECR-HA020D41 1 D1309 HDMOOS1  Diode AMATHT 1
CV150 CVEO06O C, Variable ECR-HAO020D41 1 D310 HDAMOOST | Diode AATOT 1
D342 HDS0137 Diode Iss133 1

D134 HD>0137 Diode 155133 1

D&TO HDS0477 | Diode 1SS110 1 D1345 HDS0437  Diode 155133 1
D#15 HDS0477 | Diode 1Ss110 1 D136 HD>0437  Diode 155133 1
Dx21 HDS0437 | Diode 155133 1 D1347 HDS0L437 | Diode 155133 1
D¥30 HDS0437 | Diode 1SS133 1 D134% HD>0437 | Diode 155133 1
D&31 HDS0437 Diode 155133 1 D378 HDMOO051 Diode AMATOT 1
D85S HDS0437 Diode 155133 1 D1335 HDMOOS 1 Diode MATH! 1
D816 HDS0437 | Diode 155133 1 D13%6 HDMOOS1 | Diode MATHT 1
D&4T HDS0437 | Diode 155133 1 D1387 HDMO051 | Diode A6 1
DAY HDsS0437 | Diode 155133 1 D138% HDMOO051 | Diode AMATHT 1
D819 HDS0437 | Diode 155133 1 D1339 HDMO051 | Diode NMATOT 1
D852 HDs0437 | Diode 155133 1 D1390 HDMOOS 1 Diode MATOT 1
DROO HDS0437 | Diode 155133 1 D1410 HIDS0437 | Diode 155133 1
DRE2 HDS0437 | Diode 158133 1 D1442 HD>0437 | Diode 1551133 1
DA HDMOO51 | Diode MAT61 1 D1413 1IDS0437 | Diode 155133 1
DEXS HDMOO05 1 Diode MAT61 ! D1444 HDMO1.10 | Diode MTZ 1 7B 1
DE%Y HDMO005 1 Diode MAT61 1 D145% HDMOT41 Diode \NTZ 7,500 1
D945 HDS0437 | Diode 155133 1 D1459 HDMO141 | Diode MTZ 7.50C 1
DY46 HDsS0437 | Diode 155133 1 D1470 HD>0437 | Diode 155133 1
DY4T HDS0437 | Diode 155133 1 D471 HDS0437 | Diode 155133 1
D94% HDS0437 | Diode 155133 1 D1501 HDS0437 | Diode 155133 1
D961 HDS0437 | Diode 1S5133 1 DI502 HDS0437  Diode 155133 1
D962 HDS0437 | Diode 155133 1 D1503 HDS0437 ' Diode 155133 1
DOYX1 HDS0437 | Diode 1SS133 1 D1504 HDS0437  Diode 155133 1
D982 HDS0437 | Diode 155133 1 DIs511 HDS0437  Diode 155133 I

DYB4 HDMOO51 | Diode MAT61 1 D1520 HDS0437  Diode 155133 1
D95 HDMOO5 1 Diode MAT61 1 D1521 HDS0O437 Diode 155133 1
D983 HDMOO51 | Diode MAT61 1 D561 HDY0031 . Diode Y1OGA 1

D1562 HDs0250 Diode 155%3 1
D012 HDS0437 | Diode 155133 1 D1563 HDS0250  Diode 15583 1
D1013 HDS0437 | Diode 155133 1 D1564 HDS0250 - Diode 15583 1
D1014 HDS0437 | Diode 155133 1 D1565 HDS0250 | Diode 1S=e3 1
D1031 HDS0437 | Diode 155133 1 D1566 HDMO145 ‘ Diode \MTZ 33D 1

D1033 HDS0437 | Diode 155133 1 D15%5 HDS0437 : Diode 155133 1
D1034 HDS0437 Diode 155133 1 |
D1035 HDS0437 | Diode 155133 1 F1270 EFZ0013 ‘ IC Protect ICP=-110 (0.17) 1
D1036 HDs0437 | Diode 155133 1 1270 EF 20013 L IC Protect ICP-110 (0.44) 1
D1037 HDS0437 | Diode 155133 1 ‘

D1038 HDS0437 | Diode 155133 1 1C 849 IDHO403 | 1C, Digital HDT4S00P i
D1039 HDS0437 | Diode 155133 1 1C 361 ILU0010 1C, Analog UN1213 1
D10o40 HDS0437 | Diode 155133 1 IC870 1IDH0429 1C, Digital HDTASTAP 1
D104t HDS0437 Diode 155133 1 1C949 IDHO46T 1C, Digital HDT74LS00P 1
D102 HDS0437 | Diode 155133 1 1C951 1LU0010 1C, Analog UN1213 1
D1043 HDs0437 | Diode 155133 1 1C950 1HL.L0010 I, Analog N1 !
D1044 HDS0437 | Diode 155133 1 1C962 IDH0403 1C, Digital HDT74500P 1
D1015 HDS0437 | Diode 155133 1 1C980 IDHO0429 1C, Digital HD74574P 1
Di1os HDs0137 Diode 155133 1 1C1031 IDHOT13 1C, Digital HDTALS109AP 1
D1106 HDS0437 | Diode 1SS133 1 1C 1065 IDHO®02 1C, Digital HD1.1053BP 1
Drro7 HD>0437 | Diode 155133 1 1C1102 IDHO46T 1C, Digital HDT741.500P 1
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Syvimbol Part Code Description Qty Symbol Part Code Description Q'ty
113 IDHO616 1, Digital HDT11.502P ! R&3T RMEOBTS R, Metal, Chip 1/8W 820 - +57 1
1160 IDTOHOY | 1, Digital TCHIOHT64P 1 R¥3% RMEO864 R, Metal, Chip 1/8W 100 - IS’Q 1
el IDTooly 10, Digital TCAOHTHAP 1 R#39 RMEOBS1 R, Metal, Chip 1,8W 2.7k . 5 1
1320 S3OTOLIA I, Analog LEATTON 1 R340 RMEO8%5 | R, Metal, Chip 1/8W 5.6k ¢ 1
1330 IDHOXO1 I, Digital HD11052BP 1 REAT RMEOST! R, Metal, Chip 1/38W 390 1
1300 IDHOROO IC, Digital HD11051BP 1 R#42 RMEO0360 R, Metal, Chip 1/3W 4T 1
1135 IDHOI6T 1C, Digital HDT71LSO00P 1 R343 RMEOB30 | R, Metal, Chip 1/8W 2.2k 1
11380 IDHORO! 1, Digital HD11052BP 1 R84 RMEO0896 | R, Metal, Chip 1/8W 47k 1
11300 X39T023N . 1C, Analog LEAITCN 1 R315 RMEO896 | R, Metal, Chip 1/3W 4Tk 1

R&46 RMEO596 | R, Metal, Chip 1/8W 1Tk 1

R8T RMEO0831 R, Metal, Chip 1/8W 2.7k 1

1= P00 Inductor =Y 6R3 KA ! RR43 RMEOZ81 R, Metal, Chip 1/8W  2.7k. 1
Looun I'1L120120 | Inductor T-Y 6RE KA ! R819 RMEO852 | R, Metal, Chip 1/3W 10« 1
Lot 11006 3 ‘ Coil ELO606SKT 330K 1 R350 RMEO369 R, Metal, Chip 1/3W 270 57 1
R85 1 RMEO0896 | R, Metal, Chip 1/3W ATk 5% 1

R352 RMEO876 | R, Metal, Chip 1/8W 1.0k« +5% 1

MUTT560 3120004 \Multiplier TOKV N5 1 R853 RMEO0892 | R, Metal, Chip 1/8W 22k 5% 1
R¥51 RMEOS20 | R, Metal, Chip 1/8W 2. k2 +5% 1

NI 1565 FLs0032 Lamp SA-200DSS-0ON-1 1 RB60 RMEOB96 R, Metal, Chip 1/8W 4Tk 2 5% 1
3 R361 RMEO864 | R, Metal, Chip 1/8W 1002 +5% 1

RB62 RMEO0364 | R, Metal, Chip 1/8W 100 +5% 1

P oS0l JBBO0O2T | Connector B2B-XH-A 1 R864 RMEO383 | R, Metal, Chip 1/8W 10k. +5% 1
P oR02 JBBLO2T Connector B2B-XH-A 1 R365 RMEOS876 | R, Metal, Chip 1/8W 1.0k +5% 1
PoN0s JBBOO21 Connector B3B-NH-A 1 R866 RMEO898 | R, Metal, Chip 1/8W 5% 1
P 1000 JBBO02Y Connector B15B-NH-A 1 RB67 RMEO896 | R, Metal, Chip 1/38W +5% 1
P1270 JBBOO21 Connector BIB-XH-A 1 R86% RMEO8838 R, Metal, Chip 1/38W :‘3% 1
P1i101 JBBOO2Y Connector B15B-NH-A 1 R870 RMEO887 | R, Metal, Chip 1/8W +5% 1
P1505 JBBUO2T Connector B2B-NH-A ! RRT1 RMEO3T8 R, Metal, Chip 1/38W +5% 1
P1551 JBBO02T Connector B3B-XH-A ! R372 RME0890 | R, Metal, Chip 1/38W 5% 1
Pi562 JBBOO2T Connector B2B-NH-A ! R873 RMEO884 R, Metal, Chip 1/3W :5% 1
PISTT JBBOOT \ Connector B2B-NH-A 1 R8T 4 RMEO0883 R, Metal, Chip 1/3W 10k +5% 1
pisx JBN20YT | Connector 2-164713-0 (8440219) 1 RB375 RMEO882 | R, Metal, Chip 1/8W  3.3k. +5% 1
P52 JBN20YT Connector 2-164713-0 (3:110219) 1 R830 RMEO0852 R, Metal, Chip 1/3W 102 ﬁ% 1
R381 RMEO352 | R, Metal, Chip 1/8W 105 +5% 1

R332 RMEO0896 | R, Metal, Chip 1/8W  47k2  +5% 1

R=O1T RAMEOXS6 R, Metal, Chip 1 8W 220 57 1 R333 RMEO0338 R, Metal, Chip 1/3W 10k 15% 1
RRO2 RAMETTOR | R, Metal 1AW 500k - +0.57% 1 R384 RMEO0876 | R, Metal, Chip 1/8W 1.0k +5% 1
R#03 RMETITY | R, Metal 1AW 100k +0.5% 1 R335 RMEO380 | R, Metal, Chip 1/3W  2.2k2 5% 1
R 50 RMETT63 R, Metal AW 11k +0.5 1 R386 RMEO0891 R, Metal, Chip 1/38W 18k:2 +5% 1
R=0S RAEOUT2 | R, Metal, Chip Zero Ohm Resistor 1 R887 RMEO0880 | R, Metal, Chip 1/8W  2,2k2 +5% 1
RE06 RMEOXSS | R, Metal, Chip 1 /%W 39 2 +5% 1 RE33 RME1174 | R, Metal 1/4W 2,00k 2 +H% 1
R=OX RMEOR91 | R, Metal,| Chip | 8W 33k @ +57 1 R339 RMEO882 | R, Metal, Chip 1/8W  3.3k2 +5% 1
R=0Y RAMETTON | R, Metal 1 AW 500k +0.5% 1 R930 RMEO364 | R, Metal, Chip 1/8W 1002 5% 1
R&TO RMET165 | R, Metal 1 4W 500k +0.5% 1 R931 RMEO885 | R, Metal, Chip 1/8W 5.6k +5% 1
R RMEOR60 R, Metal, Chip ! 8W 174 +5% 1 R932 RMEO864 | R, Metal, Chip 1/8W 10022 +5% 1
R=13 RCEOTYY | R, Carbon 1 2W 470k ¢ +5% 1 R935 RMEO880 | R, Metal, Chip 1/8W 2.2k +5% 1
RR1A RAMEOR64 | R, Metal, Chip 1 8W 100 +57 1 R936 RMEO876 | R, Metal, Chip 1/3W 1.0ku +5% 1
R&1S RMET060 R, Metal 1AW 100 2 417 1 R937 RMEO0375 R, Metal, Chip 1/8W 8207 5% 1
RRTO RAMEOSTH | R, Metal, Chip 1/ 8W 630 1 R933 RMEO864 | R, Metal, Chip 1/8W 1002 +5% 1
RA1T RMETO60 | R, Metal 1AW 100 2 1 R939 RMEO0831 | R, Metal, Chip 1/8W 2.7k 5% 1
RIS RMEOR61 R, Metal, Chip 1 '8W 100 . 1 R941 RMEO0871 R, Metal, Chip 1/8W 390 +5% 1
R=20 RCEOTHS R, Carbon 1AW 8202 1 R942 RMEO860 R, Metal, Chip 1/8W 472 1‘5% 1
R®21 RCEOTH3 | R, Carbon 1AW 330 - 1 R943 RMEO830 | R, Metal, Chip 1/8W 2.2k +5% 1
R=22 RMETO61 R, Metal 1AW 121 A1 1 RO44 RMEO896 | R, Metal, Chip 1/8W 4Tk.2 +5% 1
R=23 RMETTOT R, Metal 1AW 86,6 +1 ot 1 R945 RMEO0896 R, Metal, Chip 1/38W 47k 1—5% 1
RIS RMEOS6% | R, Metal, Chip 1 78W 220 +57 1 R946 RMEO896 | R, Metal, Chip 1/38W ATk 2 +5% 1
RN RMEOR6O | R, Metal, Chip I '8W 172 +57% 1 R947 RME0831 R, Metal, Chip 1/8W 2.7k +5% 1
R*30 RMEOR6.1 | R, Metal, Chip 1/8W 100 +57 1 R943 RMEO831 | R, Metal, Chip 1/3W 2.7k +5% 1
R®31 RAMEOX30 | R, Metal, Chip 1 8W 2,2k« 57 1 R919 RMEO0852 | R, Metal, Chip 1/8W 102 +5% 1
R=32 RMEO%64 R, Metal, Chip 1/3W 100.¢ :5:3 1 R951 RMEO0R96 R, Metal, Chip 1/8W ATk.2 _ts% 1
RX31 RMEORG4 | R, Metal, Chip 1./8W 100 +5% 1 R952 RMEO0896 | R, Metal, Chip 1/8W ATk 2 5% 1
R¥35 RMEOSR0 | R, Metal, Chip 1 8W 2,2k« +5% 1 RY61 RMEO0852 | R, Metal, Chip 1/3W 102 +5% 1
R~30 RA0STH | R, Metal, Chip 1/8W 1,0k +5% 1 R962 RMEO0864 | R, Metal, Chip 1/8W 100.2 +5% 1
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Symbol Part Code Description Q'ty Symbol Part Code Description Q'ty
RY61 RMEO396 R, Metal, Chip 1 &W 47k 57 1 R1151 RMEORSE R, Metal, Chip 1 %W 10k 1
RY80 RMEO852 | R, Metal, Chip 1/8W 10 57 1 R1152 RMEO88R | R, Metal, Chip 1 8W 10k 1
RO%1 RMEO376 | R, Metal, Chip 1 8W 1.0k =577 | R1153 RMEORES | R, Metal, Chip 1, 8W 10k 1
RYX5 RMEO8%0 | R, Metal, Chip 1 8W 2.2k~ 5 1 R1151 RAMEORRR | R, Metal, Chip 1 8W 10k 1
R980O RMEO891 | R, Metal, Chip 1 8W 18k 57 1 R1155 RMEORSER | R, Metal, Chip 1 8W 10k < 1
R98T RMEO830 | R, Metal, Chip 1.8W 2.2k +57 1 R1161 RMEO®52 | R, Metal, Chip 1 #W 10 1
R9® RME1171 | R, Metal 1.4W  2.00k 1 R1202 RAEOR64 | R, Metal, Chip 1 8W 100 1
RY%9 RMEO®22 | R, Metal, Chip 1'8W 3.3k 1 R1204 RMEOB64 | R, Metal, Chip 1 8W 100 1
R1205 RMEO%52 | R, Metal, Chip 1 8W 10 1
R1002 RMEOR64 | R, Metal, Chip 1/8W 100 5% 1 R1206 RMEOR96 R, Metal, Chip 1 3W 17k 1
R1004 RMEO864 | R, Metal, Chip 1/8W 100 - 7 1 R1207 RMEO864 | R, Metal, Chip 1/8W 100 - 1
R1005 RMEO852 | R, Metal, Chip 1/8W 10 +5% 1 R1210 RMEO830 | R, Metal, Chip 1 8W 2.2k« 1
R1006 RMEO0896 | R, Metal, Chip 1/8W 47k + 1 R1211 RMEOB64 | R, Metal, Chip 1 %W 100 1
R1007 RMEO864 | R, Metal, Chip 1/8W 100 +5% 1 R1272 RCEO0749 | R, Carbon 1aw 22 1
R1010 RMEO880 | R, Metal, Chip 1/8W 2.2k +5% 1 R1250 RMEO%96 | R, Metal, Chip 1. 8W 4Tk 1
R1011 RMEO864 | R, Metal, Chip 1/8W 100 +5% 1 R1303 RMEOS%2 | R, Metal, Chip 1 8W 3.3k 1
R1012 RMEO0872 | R, Metal, Chip 1/8W 4700 5% 1 R1304 RME116% | R, Metal 1w 500k 1
R1013 RMEO864 | R, Metal, Chip 1,/8W 100 45% 1 R1305 RMET097 | R, Metal 14w 121k 1
R1021 RMEO&81 | R, Metal, Chip 1,/8W 2.7k . +5% 1 R1306 RMET102 | R, Metal 1AW 332k 1
R1022 RMEO873 : R, Metal, Chip 1/8W 560 45% 1 R1307 RMET 165 R, Metal 174W 500k 1
R1023 RMEO894 | R, Metal, Chip 1/8W 33k 5% 1 R1310 RMEO893 | R, Metal, Chip 1. 8W 68k 1
R1024 RCEO721 | R, Carbon 1/2W 22k +5% 1 R1311 RMEO891 | R, Metal, Chip 1 8W 18k 1
R1025 RMEO880 | R, Metal, Chip 1/8W 2.2k +5% 1 R1312 RME1083 | R, Metal 1 4W  8.25k 1
R1030 RMEO0894 | R, Metal, Chip 1/8W 33k +5% 1 R1313 RME10%3 | R, Metal 14W 8.5k 1
R1031 RMEO0&76 | R, Metal, Chip 1/8W  1.0k2 5% 1 R1314 RMET083 | R, Metal 1AW 8.5k 1
R1032 RMEO878 | R, Metal, Chip 1/8W 1.5k +5% 1 R1315 RMEO876 | R, Metal, Chip 1/8W 1.0k 1
R1033 RMEO876 | R, Metal, Chip 1/8W 1.0k +5% 1 R1316 RME1193 | R, Metal 1AW 11,0k 1
R1034 RMEO0892 R, Metal, Chip 1/8W 22k +5% 1 R1319 RMEO360 | R, Metal, Chip 1/ 8W 47 1
R1035 RMEO0892 | R, Metal, Chip 1/8W 22k +5% 1 R1320 RMEO876 | R, Metal, Chip 1/8W 1.0k 1
R1038 RMEO0896 | R, Metal, Chip 1/8W 47k ¢ +5% 1 R1321 RME1096 | R, Metal 174w 100k 1
R1039 RMEO864 ' R, Metal, Chip 1/8W 1002 +57% 1 R1322 RMEO0360 | R, Metal, Chip 1/8W a7 1
R1046 RMEO&77 R, Metal, Chip 1/8W 1,2k. 5% 1 R1323 RMS0051 R, Metal 1/4W 600k .- 1
R1047 RMEO0880 | R, Metal, Chip 1/8W 2,2k 5% 1 R1325 RME1381 | R, Metal 1/4W 60,0k 1
R1048 RMEO884 | R, Metal, Chip 1/8W 4.7k +5% 1 R1326 RME1283 | R, Metal 1/4W  6.00k 1
R1049 RMEO0892 | R, Metal, Chip 1/8W 22k +5% 1 R1327 RMEO887 | R, Metal, Chip 1/8W 3.2k 1
R1050 RMEO877 | R, Metal, Chip 1/8W 1.2k 5% 1 R1330 RMEO882 | R, Metal, Chip 1, 8W 3.3k 1
R1051 RMEO877 | R, Metal, Chip 1/8W 1.2k 45% 1 R1331 RMEO882 | R, Metal, Chip 1/8W 3.3k ! 1
R1052 RMEO0880 | R, Metal, Chip 1/8W 2.2k +5% 1 R1332 RMEO837 | R, Metal, Chip 1/38W 3.2k 1
R1053 RMEO0884 | R, Metal, Chip 1/8W 4.7k 5% 1 R1334 RMEO864 | R, Metal, Chip 1/8W 100 1
R1054 RMEO0880 R, Metal, Chip 1/8W 2.2k ¢ is% 1 R1340 RMEO864 R, Metal, Chip 1/8W 100 1
R1055 RMEO884 | R, Metal, Chip 1/8W 4.7k +5% 1 R1341 RMEO0876 | R, Metal, Chip 1/8W 1.0k 1
R1056 RMEO0884 | R, Metal, Chip 1/8W 4,7k +5% 1 R1342 RMEO364 | R, Metal, Chip 1/8W 100 1
R1057 RMEO887 | R, Metal, Chip 1/8W 8.2k 5% 1 R1343 RMEO884 | R, Metal, Chip 1/8W 1.7k 1
R1058 RMEO884 | R, Metal, Chip 1/8W 4,7k +5% 1 R1344 RMEO880 | R, Metal, Chip 1/38W 2.2k 1
R1059 RMEO8T1 R, Metal, Chip 1/8W 390.2 is% 1 R1345 RMEO0Z96 R, Metal, Chip 1/8W 47k 1
R1060 RMEO884 | R, Metal, Chip 1/8W 4.7k +5% 1 R1346 RMEO0896 | R, Metal, Chip 1/8W 47k 1
R1061 RMEO0884 R, Metal, Chip 1/8W 4.7k :5% 1 R1347 RMEOQ887 R, Metal, Chip 1/8W 3.2k 1
R1062 RMEO872 | R, Metal, Chip 1/8W 47022 +5% 1 R1348 RMEO898 | R, Metal, Chip 1,/8W 68k 1
R1063 RMEO0888 R, Metal, Chip 1/8W 10k.2 15% 1 R1355 RMEO870 R, Metal, Chip 1/8W 330 1
R1064 RMEO876 | R, Metal, Chip 1/8W 1.0k 5% 1 R1360 RMEO882 | R, Metal, Chip 1/3W 3.3k 1
R1065 RMEO0864 | R, Metal, Chip 1/8W 1002 +5% 1 R1361 RME0892 | R, Metal, Chip 1/8W 22k 1
R1066 RMEO0896 | R, Metal, Chip 1/8W 4Tk 2 +5% 1 R1362 RMEO0892 | R, Metal, Chip 1,/8W 22k 1
R1101 RMEO0896 | R, Metal, Chip 1/8W 4Tk % 1 R1363 RMEO0876 | R, Metal, Chip 1/38wW 1.0k J 1
R1104 RMEO868 | R, Metal, Chip 1/8W 2202 +5% 1 R1364 RSE0434 | R, Solid 1/4W 10M 1
R1105 RMEO882 | R, Metal, Chip 1/8W 3.3k +5% 1 R1370 RMEO888 | R, Metal, Chip 1/8W 10k 1
R1106 RMEO0868 | R, Metal, Chip 1/38W 220+ 5% 1 R1371 RMEO0884 | R, Metal, Chip 1/8W 4.7k 1
R1107 RMEO0883 R, Metal, Chip 1/8W 3.9k 1—5% 1 R1372 RMEO384 R, Metal, Chip 1/3w 1.7k 1
R1110 RMEO852 | R, Metal, Chip 1/8W 10 5% 1 R1373 RMEO864 | R, Metal, Chip 1/8W 100 1
R1111 RMEO872 | R, Metal, Chip 1/8W 4702 5% 1 R1376 RME1193 | R, Metal 1/4W 11,0k 1
R1112 RMEO890 | R, Metal, Chip 1,/8W 15k 5% 1 R1377 RMEO0882 | R, Metal, Chip1/3w 3.3k 1
R1113 RMEO876 | R, Metal, Chip 1/8W 1,0k +5% 1 R1378 RME1168 | R, Metal 174w 500k 1
RiT14 RMEO883 | R, Metal, Chip1/8W 3.9kt 5% ! R1379 RMEO8T6 | R, Metal, Chip 1/8W 1,0k 1
R1150 RMEO88% | R, Metal, Chip 1/8W 10k H% 1 R1380 RME1097 R, Metal 1/4W 101k 1




Symbol Part Code Description Q' <vmbol Part Code Description [DRNSN
R13%1 RMETT02 | R, Metal 1w 332k 17 1 R1452 RMIEZ1T383 | R, Metal W 22k 5 1
R13N2 RAETTO8 LR, Metal 1AW 500k +0.57 ! R1453 RAIE0856 | R, Metal, Chip 1&W 22 5 1
R13%3 RMEOS9S | R, Metal, Chip 178W 68k ¥ ! R1451 RMEI0856 | R, Metal, Chip 1 3W 22 -5 1
R138 RAME0891 R, Metal, Chip 1/3W 18k 1 R1.1455 RMEO0375 | R, Metal, Chip 1/8W 820 57 1
R13%5 RMETO%3 | R, Metal 1/aW 8,25k 1 R1156 RMEO37T5 | R, Metal, Chip 1-8W %20 5 1
R13%6 RAMETON3 | R, Metal 1/74W 8,25k A1 1 R1157 RMEOST2 | R, Metal, Chip 1/8W 170 5 1
R13ST RMETOX3 R, Metal 1/4W 8,25k 17 1 R1.45% RMEOST2 | R, Metal, Chip 1 8W 170 57 1
R138% RMEORTG R, Metal, Chip 1 sW 1.0k 57 1 R1460 RMIEZ0852 | R, Metal, Chip 1/8W 10 5 1
R13%9 RMEOS61 R, Metal, Chip 1/3W 100 457 1 R1461 RMEOS6:4 | R, Metal, Chip 1 8W 100 57 1
R1390 RMEOR60O R, Metal, Chip 178W 17 +57 1 R1462 RMEOS04 | R, Metal, Chip 1/8W 100 57 1
R1391 RMEOSGO R, Metal, Chip 1 %W AT 570 1 R1163 RMEORY4 | R, Metal, Chip 1/3W 33k 457 1
R1393 RMET 381 R, Metal /AW 60,0k H 1 R1464 RME0902 | R, Metal, Chip 1/8W 220k 457 1
R1394 RMS005 1 R, \Metal 1/4W 600k 1 R1 165 RCEOTTY | R, Carbon 1w 6.3k 5 1
R1395 RMEET283 R, Metal 1AW 6,00k 1 R1 166 RZROOUT R, Fusing 1w 1.0k +0.5° i
R1396 RMETOY6 R, Metal 1/4W 100k 1 R1I6T R\{EO912 R, Metal, Chip Zero Ohm Rexistor 1
R1397 RMEIO8R2 R, Metal, Chip | 8W 3.3k fsa‘i 1 RITTO RAE0902 R, Metal, Chip 1 8W 220k ¢ 5 5 1
R1398 RAEO882 R, Metal, Chip 1 3W 3.3k +5 g 1 R11T! RCEOTTY R, Carbon 1AW 6.8k - 5 7 1
R1399 RMEO837T R, Metal, Chip 1 =W 8.2k 457 1 R11T2 RZROOUT R, Fusing 1w 1.0k 0.5 1
R1100 RMEO®37 R, Metal, Chip | 3W 8,2k 570 1 RT3 RMEOS91 | R, Metal, Chip 1 8W 33k 57 1
R1101 RMEOR®3 R, Metal, Chip 1 8W 3,9k +57 1 R14T1 RCEOTST | R, Carbon (A 100 - 5 1
R1102 RMEORT 1 R, Metal, Chip | %W 390 1 R1175 RMET286 | R, Metal, Chip 1 8W 180k =5 !
R1103 RMEOR6T R, Metal, Chip 1 8W 180 1 R11T6 RMET2%6 | R, Metal, Chip 1 8W 130k 5 1
R1.104 RCEOT6Y | R, Carbon 14w 1.0k 1 RIATT RMEOX91 | R, Metal, Chip 1 8W 33k 57 1
R1105 RMEO360 | R, Metal, Chip 1 3W a7 1 R11%0 RMEO885 | R, Metal, Chip 1 #W 5.0k 57 1
R1106 RMEOSTT | R, Metal, Chip 1 2W 1,2k . 457 1 R1A%1 RMEO8%5 | R, Metal, Chip 1. 8W 5.6k 57 1
R1407 RMET0T6 | R, Metal T/aW 2,20k +17 1 R1 1= RMET112 | R, Metal, Chip 1 W 32k w17 1
R1T1TO RMEOSRS | R, Metal, Chip 1.%W 10k +5% 1 R1185 RMEOS52 | R, Metal, Chip I 8W 3.3k 457 1
R1412 RAMEEO830 | R, Metal, Chip 1 8W 2.2k 45 1 R1 156 RMEOSX2 | R, Metal, Chip | 8W 3.3k -5 1
R1413 RMEOSS0 | R, Metal, Chip 1 2W 2.2k 457 1 R1IXT RMET123 | R, Metal 11w 13k . EAR |
R1115 RMET0T6 F R, Metal 1AW 2,21k +17% 1 R1190 RMEOR76 | R, Metal, Chip I W 1.0k 45 1
R1ATO RMEOSTT R, Metal, Chip 1.8W 1,2k . +57% 1 R1501 RMEOS31 R, Metal, Chip 1 3W 2.7k - 57 1
R1AT8 RMEEOR56 R, Metal, Chip 1 3W 22 % 1 RI502 RCEOTS85 | R, Carbon 1w 22k 57 1
R1419 RMEOS56 R, Metal, Chip 1 =W 22 1 R1503 RMEOX75 | R, Metal, Chip 1. 3W 320 57 1
R1120 RMEORR1 R, Metal, Chip 1 3W 2 Tk 1 R1504 RMEO0831 R, Metal, Chip 1/8W 2.7k - +57 1
R1421 RMEOS52 - R, Metal, Chip 1 8W 10 1 R1510 RME1175 | R, Metal, Chip 1 3W 120k +57 1
R1122 RMEORT6 R, Metal, Chip 1 8W 1,0k 1 RIS RMEO%39 | R, Metal, Chip 1 3W 12k +57 1
R1423 RMEORTO | R, Metal, Chip 1 3W 1.0k 1 R1512 RZRO0O1 R, Fusing 1AW 1,0k +0.5 1
R1424 RMEOS61 R, Metal, Chip 1.8W 100 1 R1513 RCEOT21 R, Carbon 12w RRIR -5 1
R1126 RME1073 R, Metal 1AW 1,21k 1 R1511 RMEOS61 | R, Metal, Chip 1 3W 100 1
R1427 RMEET0T3 R, Metal 1AW 1,21k 1 R1515 RMEO2897 | R, Metal, Chip 1 8W 50k 1
R1328 RMII0885 R, Metal, Chip 1 3W 5,6k 1 RISTO RMEOSTS R, Metal, Chip 1 3W 1.5k 1
R1129 RMIZ0835 | R, Metal, Chip 1. 3W 5 6k 1 R151T RMEO368 | R, Metal, Chip 1 3W 220 1
R1130 RMEOS%6 | R, Metal, Chip 1 8W 6,8k . 1 RI513 RMEO852 R, Metal, Chip 1 8W 10 1
R1431 RMEOS86 | R, Metal, Chip 1 8W 6 8k 1 R1520 RMEO%92 | R, Metal, Chip 1 %W 22 1
R1.132 RMEOS68 R, Metal, Chip 1 8W 220 1 R1521 RMEO336 R, Metal, Cnip 1 aW 6.8k 1
R1133 RMEOST2 R, Metal, Chip 1 3W 470 1 R1524 RMEOR306 R, Metal, Chip 1 3W 6.3k 1
R1.131 RMEO352 | R, Metal, Chip 1 8W 10 1 R1525 RMEO892 | R, Metal, Chip 1 8W 22k 1
R1135 RMEOR6:4 R, Metal, Chip 1T.3W 100 : 1 R1526 RMEOXTS R, Metal, Chip 1 3W 320 1
R1437 RMEETOTO | R, Metal 1,/4W 631 ! 1 R1527 RMEO372 | R, Metal, Chip 1 3W 170 - 1
R1.133 RMET070 | R, Metal 1AW 681 . 1 R1530 RMEO830 | R, Metal, Chip | 8W > 2k 1
R1439 RMET 11 R, Metal 14W 9,09 1 R1531 RMEO823 | R, Metal, Chip | 8W 3.9k 1
R1110 RAMEOR64 | R, Metal, Chip 1°8W 100 1 R1532 RMEOB85 | R, Metal, Chip 1, 8W 5.6k 1
R1441 RMEORT2 | R, Metal, Chip 1/3W 470 1 R1533 RMEO376 | R, Metal, Chip 1 W 1.0k - 57 '
R1142 RMEOS6.1 | R, Metal, Chip 1 8W 100 1 RI531 RMEO33:1 R, Metal, Chip 1 3W Tk +5 1
R1413 RMEOR64 | R, Metal, Chip 1 8W 100 1 R1535 RMEO0852 | R, Metal, Chip | 3W 10 +57 1
R14041 RMEOSTS | R, Metal, Chip 1 8W 3820 1 R1552 RME 1185 R, Metal 1w 681k +17 1
R1.345 RAMEORR3 | R, Metal, Chip 1°8W 3,9k 1 R1553 RME0902 | R, Metal, Chip 1 8W 220k 5 1
R1416 RMEOR9T | R, Metal, Chip 1 °8W 56k 1 R1551 RCEOT6Y | R, Carbon 1w 1.0k - +57 1
R1.447 RMEO39T | R, Metal, Chip 1'8W 56k 1 R1555 RMEO832 | R, Metal, Chip 1 W 10k 457 1
R144% RMEOS8T | R, Metal, Chip 1. 3W 3.2k 1 R1556 RMEOSR2 | R, Metal, Chip 1 W 3.3k 5 1
R1.419 RMEOS%14 | R, Metal, Chip 1 8W 4.7k 2 1 R1560 RCEOT60 | R, Carbon [ 120 5 !
R1.450 RMEO874 | R. Metal, Chip 1,8W 680 1 R1561 RMVOO12 | R, Metal VIR3T 15N . 17 1
R1451 RME1383 | R, Metal W 22k 1 R1562 RCEOTTS R, Carbon 1w 6.8k 57 1
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Symbol Part Code Description Qrty Symbol Part Code Description Q'ty
R1563 RCEOT98 R, Carbon oW 330k =5 T 1 TRITOY HTCOTaR Transistor 250C458-C - 1
R1561 RCEOTTT R, Carbon Taw 1.7k 5 7 1 I'R1150 HTCO192 Transistor 2S5CHTK=-C 1
R1565 RSEO134 R, Solid 1 IW TOM il ! 1 TR1153 HTCO192 Transistor 2SCHATK=-C 1
R1566 RCEOTT3 | R, Carbon oW 2.2k 57 1 TRT200 HTKOT10 | Transistor 2SKIE 1
R1567 RCEOT89 | R, Carbon  1-4W ATk 457 t TR1205 HTCOL8 | Transistor 25CH58-C- 1
R1530 RMEO%94 R, Metal, Chip 1 3W 33k =5 " ! I'R1207 HTCO338 Transistor 25C1906 1
R1581 RMEOB81 R, Metal, Chip 1 8W 2.7k . 5 - 1 TR1270 HTCO148 Transistor 25CH58-C= 1
R1585 RMEO884 R, Metal, Chip 1 =W 1.7k. 5 ! 1 TR12T1 HTAO221 Transistor 2SA1029 D 1
TR1312 HTAO0224 Transistor 2SAT029 D 1
RV 1030 RNE0050 | VR, Metal EVN 39C00YB52 (500) 1 TRI325 HTCUT69 | Transistor 25020011, 1
RV 1062 RNEO0058 VR, Metal EVN 39C00YBI13 (1K) 1 TR1326 HTCO7T69 Transistor 25C20011 1
RV 1063 RNEO0051 | VR, Metal EVN 39C00YB14 (10K) ' TR1330 HTA0224 | Transistor 2SAT029 D 1
RV 1104 8348452 VR, Carbon EVH-CCAK20B14 (10K) 1 TR1331 HTA0224 Transistor 2SA1029 D 1
RV12T1 RNEO00T2 VR, Metal ENV 49C00YB24 (20K) 1 TR1334 HTCO323 Transistor 2502855k 1
RV 1281 RNE0054 VR, Metal EVN 39C00YB15 (100K) 1 TR13143 HTCO18 Transistor 25CA58-C- 1
RV1312 RNEOO070 VR, Metal EVN 39C00YB53 (5K) 1 TR1362 HTCO148 Transistor 25CH58-C= 1
RV1313 RNEOO70 VR, Metal EVN 39C00YB53 (5K) 1 I'R1372 HTCO0192 Transistor 25CodTK=-C 1
RV1314 RNEOO70 VR, Metal EVN 39C00YB53 (5K) 1 TR1382 HTAO0224 Transistor 25A1029 D 1
RV 1347 RDEOO36 VR, Carbon EVH-CCAK20B15 (100K) ! TR13%4 HTCO0823 Transistor 2502855k 1
RV1385 RNEO0O70 VR, Metal EVN 39C00YB53 (5K) 1 TR1393 HTCO0769 Transistor 2502001 L 1
RV1386 RNEO070 VR, Metal EVN 39C00YB53 (5K) 1 TR1395 HTCOT69 Transistor 25C20011, 1
RV1387 RNEOOT0 | VR, Metal EVN 39C00YB53 (5K) 1 TR1397 HTA0224 | Transistor 2SAT029 D 1
RV1420 RNEOO70 VR, Metal EVN 39C00YB53 (5K) 1 TR139%8 HTAO224 Transistor 2S5A1029 D 1
RV 1422 RNEO0050 | VR, Metal EVN 39C00YB52 (500) 1 TR1106 HTCO338 Transistor 25C1906 1
RV1424 RNEO048 VR, Metal EVN 39C00YB22 (200) 1 TR1107 HTCO0338 Transistor 2SC1906 1
RV1434 RNEO0052 VR, Metal EVN 39C00YB23 (2K) 1 TR140%8 HTA0224 Transistor 25A1029 D 1
RV1435 RNE0048 VR, Metal EVN 39C00YB22 (200) 1 TR1409 HTA0224 Transistor 2S5A1029 D 1
RVI566 RNEO0054 VR, Metal EVN 39C00YB's (100K) 1 TR1420 HTCO168 Transistor 25C535-C- 1
TR1421 HTCOl68 Transistor 250535-C- 1
TR1424 HTCO1638 Transistor 25C535-C= 1
S 801 8374067D | SW, Lever SLR024 (Lever 12 MM) 1 TR1425 HTCO168 Transistor 25C535-C - 1
S 830 8374067D | SW, Lever SLRO24 (Lever 12 MM) 1 TR1430 HTCO148 Transistor 23C458-C - 1
S1000 8446916 SW, Rotary SBM2033 1 IR1432 HTCO148 Transistor 25Ca58-C- 1
S1158 8374067D | SW, Lever  SLRO024 (Lever 12 MM) 1 TR1442 HTCO148 | Transistor 25C458-C— 1
TR1443 HTCO14% Transistor 25C58-C- 1
TR1448 HTA0290 Transistor SAT206 1
T1560 3180008 XFMR 1 TR1452 HTCO33%8 Transistor 25C1906 1
TR1453 HTCO0338 Transistor 25C1906 1
TR&10 HTKO110 Transistor 2SK332E 1 TR1460 HTC0669 Transistor 25029128 1
TR821 HTA0290 Transistor 2S5A1206 1 TR1461 HTCO0669 Transistor 25029125 1
TR830 HTCO0338 Transistor 2SC1906 1 TR1470 HTAO025%8 Transistor A1210S 1
TR834 HTA0290 Transistor 2S5A1206 1 TR1471 HTAO0258 Transistor 2SA1210s 1
TR836 HTCO168 Transistor 25C535-C- 1 TR1480 HTCO0192 Transistor 25CO4TK=-C 1
TR341 HTCO168 | Transistor 25C535-C- 1 TR1481 HTCO0192 Transistor 2SCHATK-C 1
TR842 HTCO168 Transistor 25C535-C- 1 TR14%4 HTCO192 Transistor 25CH41K=-C 1
TR852 HTAO0224 Transistor 2SA1029 D 1 TR1501 HTCO0192 Transistor 2SCH4TK-C 1
TR870 HTCO148 | Transistor 2SC458-C- 1 TR1502 HTCO0192 Transistor 2SCH4TK-C 1
TR&73 HTCO0148 Transistor 25C458-C- 1 TR1511 HTA0258 Transistor 2SA1210S 1
TR889 HTCO148 | Transistor 25C458-C- 1 TRI1512 HTC0669 Transistor 25C2912S 1
TRY935 HTA0290 | Transistor 2SA1206 ! TR1514 HTCO148 Transistor 25C458-C- 1
TRY936 HTCO168 Transistor 25C535-C- 1 TR1521 HTA0290 Transistor 2SA1206 1
TRY41 HTCO0168 | Transistor 25C535-C- 1 TR1526 HTA0290 Transistor 2SA12006 1
TR942 HTCO168 Transistor 25C535-C- 1 TR1534 HTCO0192 Transistor 2SCH6ATK-C 1
TR939 HTCO0148 | Transistor 25C458-C- 1 TR1554 HTKO099 | Transistor 2SK404E 1
TR1000 HTKO110 | Transistor  2SK332E 1 TR1556 HTA0224 | Transistor 2541029 D 1
TR1005 HTCO148 Transistor 25C458-C- 1 TR1560 HTDO145 Transistor 2SDI126TAP 1
TR1007 HTCO0338 | Transistor 2SC1906 1 TR1530 HTAO0104 | Transistor 2SATTBA K 1
TR1013 HTA0224 Transistor 2SA1029 D 1
TR1014 HTA022 Transistor 2SA1029 D 1
TR1031 HTCO0148 Transistor 25Ca458-C- 1
TR1032 HTCO0148 Transistor 25C458-C- 1
TR1039 HTAO224 Transistor 25A1029 D 1
TR1040 HTA0290 Transistor 2SA1206 1
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Syvmbol Part Code Description Qrty Svmbol Part Code Description Q' ty
C 100 CETO033 | C, AL Elye 160V 207 1 om0 1B00To | 1C, Anatog BATIS .
SR CESOT33 \ C, AL Elye 1oV 1Tk 1207 1
oz CEROTYE L AL Elve 16V +207 1
c o i . AL Elye 1oV 175k +207 ! P13o1 JBB0026 | Connector BIOB-NH-A 1
(G| COGo2tl L ¢, Ceramie, Chip 50V 10000 pF iNJ?“ 1 Pisxy JBX2096 Connector 2-164711-0 1
s CCGO2TT |, Ceramic, Chip SOV 10000 pF £107 ! P15ss JBN2096 | Connector 2-164711-0 1
€753 CCGu2 ¢, Ceramic, Chip 50\ 10000 pF #107 ! P15xT JBBOO26 Connector Bl1UOB-XH-A\ 1
CTs coGo2nt ¢, Ceramic, Chip 50V 10000 pF #107 ! P1539 JBBO022 Connector B6B-XH-A !
€750 CCGOaT ¢, Ceramic, Chip 50V 10000 pF £10% 1 P1605 JBDOOO3 Connector D7650-6002=C 1
10750 11.BOOTO 10, Analog BATIS ! R11K2 RMEOR6.1 | R, Metal, Chip | &W 100 - +5 7 1
7S 11.BOOTO 1€, Analog BATIS ! RT1%3 RMEOX63 | R, Metal, Chip | '8W 2200 +57 1

R2501 RCEO7T92 | R, Carbon 1AW B2k 57 1
R2502 RME109T | R, Metal 1AW 392k ¢ +17 1

ol JBN2092 Connector 1T-164711-2 ! R2503 RME1089 R, Metal 1AW 26,7k - :1 A 1
pro2 JBN20Y2 L Connector T=164711-2 ! R2504 RME1212 | R, Metal 1AW 20,0k ¢ :o.s 7 1

T8 JBN2094 | Connector 1-164711-3 ! R2505 RMET212 | R, Metal 1AW 20,0k - +0.57% 1
PTos JBBOOSK Connector B12B-XH-A 1 R2506 RMET285 R, Metal TAAW 1,99k = :0.‘%’1 1
Piso JBDOVO | Connector D7626-60025C ! R2510 RMEOR6H | R, Metal, Chip | 8W 100 . ;ss I

R2511 RMEOS64 | R, Metal, Chip 1 3W 100 +57 1
. R2512 RMEOBS1 | R, Metal, Chip 1 8W 1.7k o +5% 1

k750 RMEOROD | R, Metal, Chip 1 8W 100 57 ! R2521 RCEOT92 | R, Carbon 1AW B2k 459 1
RT51 RMEORGT R, Metal, Chip 1. 8W 100 « :5“? 1 R2522 RME1091 R, Metal T AW 39.2k :1‘? 1
k752 RMEDS01 | R, Metal Chip | #W 100 157 ! R2523 RME1285 | R, Metal LW 99k s0.57 1
R753 RMEOS6E | R, Metal, Chip | /8W 100« +5 1 R2531 RMEOSS4 | R, Metal, Chip 1 8W 1Tk ;;c‘ 1
R75 4 RMET285 | R, Metal T AW 4,99k « +0.57 1
R755 RMEOXS4 | R, Metal, Chip I 8W 4.7k . +5% 1
R750 RMET285 | R, Metal T AW 1,99k +0.5% 1
R7ST RMEORS1 | R, Metal, Chip 1 8W 1.7k . #5770 1
RT6O RAMET2R5 [ R, Metal 1AW 4.99k +0.57% 1
R7O1 RMEORS R, Metal, Chip 1 38W 1.7k < 457 1 PEF-715 TRlG SW
RT762 RMET2NS | R, Metal IAW 499k 0 0,57 i Symbol | Part Code Description Q'
RT763 RMEORS R, Metal, Chip 1 '8W 1.7k +57% 1
RTTT RMEOXT2 | R, Metal, Chip | 8W 4702 #57 1 1703 [LUOOTO | IC, Analog UN4213 !
RTTH RAMEORT6 | R, Metal, Chup 1/ 8W 1.0k ¢ +57 1

R701 RCEOT93 | R, Carbon 174W 100k « 57 1
RT02 RCEO793 | R, Carbon 1/4W 100k - 57 1
R703 RCEOT39 | R, Carbon 1/ 4w 4Tk 2 +5% 1
RT04 RCEOT89 | R, Carbon 1/4W 47k 2 57 1
R706 RCEOT39 | R, Carbon 1/4W 47k < +57 1
R707T RCEO7T89 | R, Carbon 1/4aW a7k 5% 1
RV 704 RDE0003 | VR, Carbon EVH-YK3325B14 1
PEF-714 H. CONNECTOR PCB S701 %374067D | SW, Lever SLRO24 (Lever 12 MM) 1
~ymbol Part Code Description Q' ty

C1ss CETOOYS ¢, AL Elye 16OV 207 y TRT7O1 HTAO0224 Transistor 25A1029 D 1
Claso CESOT3Y | ¢ AL Elye oV 207 | IR702 HTA0224 | Transistor 25A1029 D 1
[SREE CES0133 | O, AL Elyce 1oV +20% 1
C1190 CESO133 | O, AL Elye 16V +20% 1
C1492 CES0032 | C, AL Elye 25V +20% 1
CTagt CESOT33 ¢, AL Elyc 1oV ATuF +20% 1
C1a96 CCGott C, Ceramic, Chip 50V 10000 pF +107 !

CrasT CeGoxtt C, Ceramic, Chip 50V 10000pF +1 07 1
Cra9y CCGorEy | ¢, Ceramie, Chip 50V 100 pF #57 1
C2510 CeGo2t ¢, Ceramic, Chip 50V 10000 pF +10% 1
Co511 CCGO2Tt | ¢, Ceramic, Chip 50V 10000 pF +10% 1
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PEF-769

H-POS

PEF-770

u-COM

Syvmbol

Part Code

Description Q' ty Syvmbol Part Code Description Qly
CNY CoCTolo 0y Ceramic 50\ TOLOO pt Z 1 1Y NOU1T 1C, Socket 10628-01-115
(SR Cocto3n o, Coramic RISAY TOOLO Pt V4 1 1Y T0003 Seal (ROM) TINTINIM T-Ty pe 2
Cros CCCTO30 O, Ceramic 50V 10000pE 2 ! Mat silver
1253 CCCro3e ', Ceramic 50V 10000 pt Z 1
101250 I1BOVIO | 1C, Analog BATIS 1
¢ 2001 CCGOTag ¢, Ceramic, Chip 50V 220pk :’w“ 1
2002 CCG0209 ¢, Ceramic, Chip 50V 1700 pbk ;1()‘/ 1
55 RCROTS3 | R, Carbon bW " ! 2003 CCGOT | €, Ceramic, Chip 5OV 0,017 2107 1
ROGS R, Carbon 1AW 47 !
RO R, Carbon 1AW 3.3k 1
RO%3 R, Carbon AW 2.2k !
R1250 R, Metal PaW .99k 1 € =006 €, AL Elye 25V =0 !
R1251 RCEOTST | R, Carbon |aw 100 1 €007 Co AL Elye oV 20" !
Rio52 RCEOTTT | R, Carbon AW 1.7k 50 \ C2008 Gy AL Elye 10V 2207 !
R1253 RCEOTST | R, Carbon 1w 1000 457 1 €009 ¢y AL Elye 10V 07 '
R1251 RCEO0T92 | R, Carbon 1w 82k 5 | €010 CES0133 1Oy AL Elye 16V 207 !
R1255 RMET091 R, Metal 1/74W 39,2k EE 1 c2on CES0133 | C, AL Elve 1oV =207 !
R1256 RMET212 R, Metal 17 4W 20.0k :().‘?'f 1
R1260 RCEO792 R, Carbon 1,/ 4W 82k 5 T 1
R1261 RMET285 R, Metal 1/4W 4.99k 2 +0.5 1 C2014 CQAO0124 C, Plastic 50V 0.1 +10 ” !
R1262 RCEOTTT R, Carbon 14w 1.7k +5% 1 C2015 CQE0062 | ¢, Plastic 50V Tk 5 1
R1a1 RCEO765 R, Carbon 1,4W 470 +5 7 1
R1600 RCEO769 R, Carbon 1/4W Tk 1
2051 CEsSO0133 | C, AL Elye TO\ 1750k +207 1
€ 2061 CESO0133 | C, AL Elyc 16V ATk 2207 1
R\VE10 RDEO0003 VR, Carbon EVH-YK3325B14 10k 1 C2062 CESO0133 C, AL Elye 16\ ATl l.’()"( 1
RVO25 3440193 VR, Carbon  V16L5 S 20KC-B 10k . 1 C2067 CCGO132 | €, Ceramic, Chip SOV 22pk 457 1
RV1315 3438179 VR, Carbon V16L5 25 20KC-B 200k 1 C 2068 CCGOo132 C, Ceramic, Chip 50V 22pl 5 o 1
RV14T1 RDE0003 | VR, Carbon  EVH-YK3325B14 10k 1 c2113 CQEO0076 | C, Plastic 50V 0,47k 457 !
2114 CQAO124 | C, Plastic 50V 0. 107 1
Cc2115 CESO0133 C, AL Elyc ToV +207 1
S1300 8446917 SW, Rotary SBU203C 1 c2116 CES0133 C, AL Elyc 16V +207 1
51360 8402061C | SW, Push SUJ1-000 Nonlock 1 C2163 CCGo211 C, Ceramic, Chip SOV 10000 pk  +1077 1
(Gray NOB) C2164 CCGo211 | €, Ceramic, Chip 50V 10000 pt ;lo"‘ 1
C2165 CCGOo211 C, Ceramic, Chip SOV 10000 pF 4107 1
C2166 CcCcGo2rt C, Ceramic, Clnp 50V 10000 pE 107 1
c2201 CCGo2t1 C, Ceramic, Chip 50V Toonupk +107 1
c2232 CCC1356 C, Ceramic 50V 4TOpF F107 1
€233 CCC1136 | C, Ceramic 50\ Toopl 457 !
2253 CESO0133 | C, AL Blye TV ATul 1207 1
C2255 CCGo211 C, Ceramic, Chip 50V 10000 pE 4107 1
C2256 CCGo2t1 C, Ceramic, Chip 50\ Toooupk +107 1
2257 CCGoatt C, Ceramic, Chip 50V 10000pF +107 1
C22538 CCGo143 C, Ceramic, Chip 50\ Toopl _M;"» 1
PEF‘719 LAMP 2259 CESO0133 C, AL Elyc 16V 1Tk :JU"' 1
Symbol Part Code Description 'ty C2263 CCGo1a3 C, Ceramic, Chip 50V 10O pE 457 1
PLISTS | 8100065 | Lamp AW-5 (8V 0.124) i €227 CCC1036 | ¢, Ceramic 50V 22000pF  -207 !
PLI5TO 8400068 Lamp AW-X (8V 0.12A) y C2402 CCGOo211 C, Ceramic, Chip 50\ 10000 pl 11()"’ 1
PL1577 24000638 Lamp 4W-% (8V 0.124A) 1
D 2001 HDRO213 Diode RK14 1
D2053 HDS0437 Diode 155133 1
D2114 HDS0437 Diode 155133 1
D2252 HDS0437 Diode 155133 1
D2253 HDS0437 Diode 155133 1
D2271 HDS0437 Diode 155133 1
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Symbol Part ¢ ode Description Q' ty Symbol Part Code Description Q'ty
| R2218 RCEO772 | R, Carbon 1/4W 1.8k 1
200! A0319 : IC, Analog HPCT012¢ 1 20253 RME1 085 R, Metal LW 101k .
e HLHOTON L1, Analog - HATTSOSE 1 R2255 RCEOTS9 | R, Carbon  1/4W 47k 1
R2261 RCEO796 | R, Carbon 1/4W 180k - !
R2262 RCEO814 | R, Carbon 1/4W 270k 1
12051 IDNOS12 1C, Digital S PDTH10G 1 R2263 RCEOTTT R, Carbon 1/aW 4Tk 2 1
12163 110047 1, Digital TCA0HO02P 1 R226 RMETOTS | R, Metal s law 182k .
[C2101 IDT001T | 10, Digial TC40HO02P 1 22265 RCEOTST | R, Carbon o 100 25‘”: .
2105 1D TO0X IC, Digital TCA0HOO4 D 1 R2266 RCE0800 | R, Carbon VAW aTok 5 ,
2166 1D 1004 \ 1€, Digital TC40HO04P 1 R2268 RCEOTST R, Carbon 1/4\’\’ 100 © :5,1 1
12201 IDMO5 15 1, Digital ADMTAHCT 23N ) , :
(ACTAHCT 23N) . R2269 RCEOTS1 | R, Carbon 1/4W  10ke 457 !
102235 IDHOROT | 1C, Digital HD14052BP 1 R2270 RMET074 | R, Metal 1/4W 1.50k2 41 % !
12055 o121 | IC, Digital  TCT4HC393P R2271 RCEO789 | R, Carbon 1AW 4Tk 55% !
(MM/MCTAHC393N) ! R2272 RMET0Y3 | R, Metal 1/4W 150k 2 +17 1
12250 IDTOO | 1C, Digital ICH10H161P 1 -
12257 1D 10044 1, Digital [CAOHT64P 1 RM2051 RZAO115 | R, Block EXB-P8-8-473-J 1
102259 IDHOY2 I, Digital HNAB2T64G -1 1 RM2253 RZAO0165 R, Block EXB-LD6-503G 1
1C 2101 IDHOY23 IC, Digital HNA82764G-4 1 RM2254 RCEO0854 R, Block EXB-LD4-503G 1
2102 D 10055 1, Digital TCA0H 374P 1 RM2255 RZA0165 | R, Block EXB-LD6-503G 1
RM2256 RZA0166 | R, Block EXB-LD10-503G 1
1.2001 ILE000s | Conl FLTH  100:H  £107 1
1.2003 ®357919 Coil SN=-8D-500 1 TR2001 HTAO0293 | Transistor 2SAt1012Y 1
1.2259 TLEOOSS | Coil EL0606SK1 100K 1
TR2114 HTCO0148 Transistor 2SC458-C- 1
P 2001 JBD0O003 | Connector D7650-6002 ! TR2115 HTAO0224 | Transistor 2SA1029 D 1
P2502 JBB0021 Connector B3B-XH-A 1 TR2252 HTCO0143 Transistor 25C458-C- 1
TR2253 HTCO148 Transistor 2SC458-C- 1
R2001 RCEOT90 ‘ R, Carbon 174w 56k . +5% 1
R2002 RAEOSR1T R, Metal, Chip 1,3W 2.7k 1—5"’: 1 X2051 EZZ0101 Extal CSA 12.0MT 1
R2003 RMEORS R, Metal, Chip 1/8W 4.7k 5% 1
R2004 RMEE0900 | R, Metal, Chip 1/3W 100k 457 ' 1
R 2005 RAMIOSEK | R, Metal, Chip 1/8W 10k ! 5% 1
R2007 RCEOT03 R, Carbon 1/2wW 630 +5% 1
R200% RCEOTO3 | R, Carbon 172w 630 +5% 1
R2009 RMII0RS5 R. Metal, Chip 1/8W 5.6k +5% 1
R2013 RMETAx4 | R, Metal W 182 +5% 1
R2014 RCEOTST | R, Carbon 1/4W 100 ¢ +5% 1
R2016 RC10757 | R, Carbon 1w 1000 457 !
R201T RMEOR®S | R, Metal, Chip 178W 4.7k . 45% 1
R2020 RCEOTTT | R, Carbon 1AW 1.7k 2 45 1
R2021 RCEOTTT ! R, Carbon 1/aW 4.7k 15‘,“\ 1
R207T0 RCEOTST | R, Carbon 174w 10k - 5% 1
R20TI RCEOR02 R, Carbon 1/4W 1.0M 2 57 1
R2086 RCEOTRT R, Carbon 174W 10k 45% 1
R20XT RCE0T93 | R, Carbon 174w 100k 45 1
R2100 RCEOT69 | R, Carbon 1AW 1.0k: 457 1
R2101 RCEO793 | R, Carbon 14w 100k +5 1
R2102 RCEOTS! | R, Carbon 14w 10k + 1
R2103 RCEOTTT | R, Carbon 1AW 4.7k +5 !
R2115 RCEOT45 | R, Carbon /AW 102 5% 1
R2116 RCEO0T45 | R, Carbon 174w 10 57 1
R2124 RMETI96 | R, Metal 1AW 475k +1 7 1
R2227 RCEOTST | R, Carbon /4w 100 - 457 1
R222K RCEOT5T | R, Carbon 1/aW 100 - +57% 1
R2229 RCEOTST | R, Carbon 17w 1002 +5% 1
R2232 RMETOS0 | R, Metal 1/4W 4,75k % 1
R2233 RMIZI020 | R, Metal 1AW 475k £ !
R2230 RCEOTOY | R, Carbon 14w 1.0k +5% !
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PEF-721 CRT SOCKET PEF-725 CH1ATT
Symbol Part Code Description Q'y Symbol Part Code Description Q'ty
J 1541 8390152 Socket 1339 1 C750 CCcC1030 C, Ceramic 50V 10000 pt Z 1
P1403 JBBO0O21 Connector B3B-XH-A 1 P753 JBB0027 Connector B2B-XH-A 1
P1501 JBB0021 Connector B3B-XH-A 1
P1541 JBBOO21 Connector B3B-XH-A 1 R770 RME1084 R, Metal 1.4W  10.0k A1 1
R7T1 RMET212 R, Metal 1/4W 20.0k iU.%K 1
R1541 RCEOQT781 R, Carbon 1/4W 10k 5% 1 RT72 RME1091 R, Metal 174w 39.2k 2 1 b 1
R1542 RCEO793 | R, Carbon 1/4W 100k 457 1 R773 RME1162 | R, Metal 174w 80,0k +0.57 1
R1543 RMV 0009 R, Metal 1/2W  6.8M2 iS"f 1
PEF-722 RV/LAMP
Symbol Part Code Description Q'ty
D1535 HDMO0140 | Diode MTZ 4.7JB 1
D1575 HDS0437 | Diode 155133 1 PEF-726 CH2 ATT
Symbol Part Code Description Q'ty
R1491 RCEO781 R, Carbon 1/4W 10k +5% 1
R1492 RCEO777 R, Carbon 1/4W 4.7k :5“‘ 1 CT775 CCC1030 | C, Ceramic 50V 10000pF Z 1
R1494 RCEO0768 | R, Carbon 1/4W 8202 +5 T 1
R1495 RCEO0781 R, Carbon 1/4W 10k z—s’l 1 P763 JBB0027 Connector B2B-XH-A 1
R1535 RCEO0773 | R, Carbon 1/4W 2,2k +5 % 1
R1570 RCEO0773 R, Carbon 1/4W 2.2k :591 1 R775 RME1084 R, Metal 1/4W 10,0k . +1 % 1
R1571 RCEO0812 R, Carbon 1 /4W 820k :57/ 1 R776 RME1212 R, Metal 1/4W 20,0k . 1-().5"f 1
R777 RME1091 R, Metal 1/4W 39,2k 1 1
R1572 RMV0008 | R, Metal VR3T-15M2J 1 RT78 RME1162 | R, Metal 1/4W 80.0k.  +0.57] !
R1573 RCEO735 | R, Carbon 1/2W  1.0M +5% 1
R1575 RCEO0773 | R, Carbon 1/4W 2.2k2 5% 1
R1576 RCE0775 | R, Carbon 1/4W 3.3k +5% 1
R1577 RCEO0O773 | R, Carbon 1/4W 2.2k% +5% 1
RV1535 8446931 VR, Carbon EWH-YDRK20B14 (10K) 1
RV1570 8348452 VR, Carbon EVH-CCAK20B14 (10K) 1
RVI15T1 RNE0059 | VR, Metal EVM-NDG K20 B26 (2M) 1
RV1575 8446931 VR, Carbon EWH-YDRK20B14(100K) 1
TR1493 HTAO22 Transistor 2SA1029 D 1
TR1494 HTCO0148 | Transistor 2SC458-C- 1
TR1575 HTCO0148 | Transistor 2SC458-C- 1
TR1576 HTBO130 | Transistor  2SB942AP 1
PEF-727 D.L
Symbol Part Code Description Q'ty
DL1 8311698 Delay Line 758DL 100NS 18360HM 1
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|

EF-728

POWER TR

Fart Code

Symbol Description Qrty Syvmbol Part Code Description Qty
- D61 HDMOT13 Diode MTZ 15¢ 1
HY POOOT Bush P Type 2
HY=0001 | Washer SK-16B 2
F1601 EFZ20013 IC Protect [CP-F10 (0.1\) i
F1602 220013 IC Protect [CP-F10 (0.11) 1
~ F1603 EFZ0011 IC Protect [CP-F25 (1A) 1
1Co1602 1.HO109 I, Analog HATTS03P 1
F 1604 EFZ200141 1C Protect 1ICP-F25 (1A 1
11603 [IAI0342 | 1C, Analog L PCTY0% 1 ’ ote )
F 1605 EFZ0012 IC Protect ICP-FT5 (2.747) 1
TRI6OT HTDOTAS ‘Transistor 2SD126TAP 1
1C1601 11.BOOTO 1C, Analog BATIS 1
IC 1604 [LBOO1O 1C, Analog BATIS 1
1C1605 ILHOTOR 1C, Analog HATTR05P 1
P1601 JBNXOT03 Connector 1=171825-0 1
P 1606 JBBOO21 Connector B3B-XH-A 1
P1607 JBB0O21 Connector B3B-NH-A 1
P1608 JBBO0O21 Connector B3B-NH-A 1
R1601 RCEOTRY R, Carbon 1AW 1Tk 2 5 2 1
R1602 RCEO7T89 | R, Carbon 1aw 17k 457 !
R1603 RCEOT33 R, Carbon AW 15k - 5 7 1
E F_729 POWER SUPP LY R 1604 RCEOTR! R, Carbon 1AW 10k +5% 1
R1605 RCEOTTT | R, Carbon TAW 4Tk +57 1
Symbol Part Code Description Q'ty
} 3 R1606 RCEOTS3 | R, Carbon 1w 15k 457 1
C 1601 Cl=u21T O AL Elye 100V 220uF +207 1 -
: - R 1607 RME1T098 R, Metal 1, 4W 150k 1
Clo02 CES0299 1O, AL Elve  SME 160 VNSN=330 22B ! -
R1608 RME1157 R, Metal 1AW 16,0k 1
C1603 CCCTR2 ¢, Ceramic 50V 1000 pF +10" 1 T
- | - R1609 RCEOTT2 R, Carbon 1/4W 1.8k 57 1
C1604 CEROITY L C AL Elve 25\ 33001 F +207 1 ~ T
. -, R1610 RCEO0753 R, Carbon 1AW 47 +5 % 1
C1ous CEROTTY ¢ AL Elye 25\ 33001 F +20 1 _ . .
X - R1611 RCEOT67 R, Carbon 1.4W 630 +570 1
C1o06 CECO301 | C, AL Elyve 1oV 1001 F NP 1 T
’ R1612 RME1034 | R, Metal 1/4W 10,0k < 17 1
C1607 CESO0I33Y 1O, AL Elve ToV ATuF +20% 1 T
- R1613 RME10814 | R, Metal 1AW 10.0k +1 70 1
ClToO% CERKOLTY DO, AL Elye 25V +207" 1 -
) - . R1614 RMET0T5 R, Metal 1/4W .82k +17% 1
Cloou CESO3Y | O AL Elve 16\ +207% 1 -
) - R1615 RCEOTT! | R, Carbon 1AW 1.5k 457 1
Clolo CESOT1s O, AL Elve 50\ 100n F +204% 1 ) -
. - R1616 RCEO793 R, Carbon 174w 100k 5 1
Clelt CESOU15 | O, AL Elyve 50V 1003 F +207 1 T
- R1617 RCEOTT+ R, Carbon 17 4W 2.7k 5 1
Clot2 CESOT3Y | O, AL Elye Tov ATuF +207% 1 i -
- R1618 RCE0691 R, Carbon 172W 68 +57 1
Cloly AUl O, Plastic 50V 0.1uF +10% ! i -
-, R1619 RCEOT63 R, Carbon 1.74W 330 +57 1
Clol COCTIR2 ', Ceramic 50V 1000 pkF +107 1 -
- R1620 RCEOT65 R, Carbon 1AW 170 5% 1
Clols CESO13Y | O, AL Elye 1oV 1Tk +207 1 ) i -
- . R1621 RME1157 R, Metal 1/4W 16,0k < +0.57 1
Clolo CCCIT82 L, Ceramic 50\ 1000 pF +109% 1 ) i oy
o R1622 RME1084 R, Metal 1/4W 10,0k +1% 1
C1o17 CES0033 [ C, AL Elye 25V 1000 F +20% 1 ) -,
- R1623 RCEO757 R, Carbon 174w 100 +5% 1
Clols CENO230 | ¢, AL Elve 50V 1 F BP ! -
. R1624 RCEOT67 R, Carbon 174W 680 5 1
Croty CCDo232 C, Ceramic 500V 17 pF +57 1 -,
- R1625 RCEO757 R, Carbon 14w 100 57 1
R1626 RCEOTT! R, Carbon 1/4W 1.5k j‘iﬁ(‘ 1
D601 HD>0176 | Diode S5566J 1
DI6O2 HD>0475 Diode 555668 1
D1603 HDDO13% | Diode DBA10C 1
DI6OY HD>0437 Diode 155133 1
D1605 HDS0437 Diode 155133 1
D1606 HDS0475 Diode S5566B 1
D1607 HDS0475 | Diode 555668 1
D160 HDS0475 Diode S55606B 1
D1609 HDsS0175 | Diode S5566B 1
D610 HDS0475 | Diode S5566B 1
D161 HDSO0137 Diode 155133 1
DI61: HDS0437 | Diode 155133 1
D161 HDS0475 | Diode 355668 1
DI6TS HDS0437 | Diode 155133 1
D166 HDS0475 Diode S5566B 1
D617 HDsS0437 | Diode 155133 1
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CHASSIS

(Gray NOB)

Svmbol Part Code Description iy Symbol Part Code Description Q'ty
R162T RMET064 R, Metal 1AW 221 :Y - 1 8446918 CRT 150C TB31 1
RIG2Y RCEOT19 R, Carbon 1 W 22 -5 . 1 83338351 Terminal Z-048 (Farth) 1
R16G2Y RCEOTST R, Carbon 1AW 100 =5 : 1 8402043 Connector For Rotation-Coil 1
R1630 RMETO84 R, Metal 14w 10.0k l7 - 1 3203309 Cable Assy 1
R1632 RZ20029 R, Fuse 12w 10 0.5 . ! 8444254 Cable Assy 1
R1633 RZ220029 kR, Fuse 12w 10 ~0.57 1

D1355 HDL.0036 Diode LN21 RPHL. HT 1

RNV 100N RNE00TO | VR, Metal EVN 39C00YB53 (5K) 1 D1600 HDL0047 Diode LN31GPHL (GREEN) 1
TR1602 HTCOT22 Transistor 25C 29095 1 J1 JHBOOBS Coax. Con BNCOT1 1
TR1603 HTCO148 Transistor 25Ca58-C- 1 Jrot JHBOO88 Coax. Con BNCOT1 1
J608 JHBO0088 Coax. Con BNCOT! 1

ETP0002 | Terminal 171255-1 1 J656 8397022 Test Point 2069 1

J8OS JHBOO&8 Coax. Con BNCOT! 1

8144053 Cable Assy 1 J1505 JHBOO&8 Coax. Con BNCOT1 1

J1601 JJC0026 Connector CM3 (C=170) 1

R1 RCEOT745 R, Carbon 1AW 100 +5 1

R101 RCEO0T45 R, Carbon 14w 10 . 57 1

S1600 8400067 SW, PB SDV 3P(UL, CSA) 1

T1600 8444285 XFMR 1

Symbol Part Code Description Q'ty
52501 8402061C | SW, Push SUJ1-000 Nonlock

(Gray NOB) 1
52502 8402061C | SW, Push SUJ1-000 Nonlock
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