CS-1720
20 MHz DUAL TRACE
PROGRAMMABLE OSCILLQSCOPE

OPTION
RT-1721 MT-1725

o pisin

g g




CONTENTS

FEATURES .....o.oovivieee e 1-1 HORIZONTAL SWITCHUNIT ...ooovmiiiririseenees 11-12
SPECIFICATIONS........c...cccccorcrrnnrvenrsennceinnnenes 2-1 HORIZONTAL LOGIC UNIT .ovvvvcvvvvrrrremrvvveeresee e 1113
PRECAUTIONS. ... 31 POWER BLANKING UNIT r1vsossevs v e
CONTROLS AND INDIGATORS _ CPUUNIT wooveeeevesseeemsesesesessseeeaesaenensn s 11-15
------------------------ 4-1 O UNIT woveeeeveeveeeeresreesnessnessenesnenssssensnnennns 11218

OPERATIONS .......cooiiiiiici e, 5-1 CS-1720 MAIN CHASSIS .....coviiniirarrrimsenieenes 11-17
CIRCUITDESCRIPTION ............ccccoiiieriieene 6-1 REMOTE CONTROLLERRT-1721.....ccuemmniiniannnns 11-20
BLOCK DIAGRAM ....eeeeeeeeeereeer e eeseesesinns 6-10 REMOTE UNIT «.vovoeaveeecvevenesne e sesenssesssens 11-20
CONNECTION DIAGRAM. .......evveeresiresee e 7.1 KEY BOARD UNIT ....ovevevveresseennneanessesnssessesees 11-21
MAINTENANCE ......covoreireeeieeeece e, 8-1 MEMORY PACK MT-1725 ..oooovnininsimirenienees 11-21
ADJUSTMENT .....coooereenennerssssmeeennsersnsnens o-1 MEMORY UNIT ...voovsocmvenerer oo 11-21
ADJUSTMENT OF POWER SUPPLY AND CRT ......... 9o  P.C.BOARD AND SCHEMATIC DIAGRAM....12-1
ADJUSTMENT OF VERTICALAXIS ovvviveeeeeeeaenen, 9-3 ATTENUATORUNIT ..o 12-2
ADJUSTMENT OF HORIZONTAL SWEEP ..o 9.7 VERTICAL AMPLIEIER UNIT ...vovoveceveennaence e 12-4
ADJUSTMENT OF TRIGGERING......cv.vrveverreenenrens 9-7 VERTICAL OUTPUT AMPUNIT ....ooooninmrmremseenes 12-6
ADJUSTMENT OF X-Y OPERATION wvoooooeooeenon 911 VERTICAL SWITCH UNIT.....vvriereeneeereaemsesenssens 12-8
ADJUSTMENT OF CPU BOARD oo, 9-13 VERTICAL LOGIC UNIT ..everiviierereeermansninseneees 12-10
LOCATION OF ADJUSTMENT CONTROL....uvevveenns 9-14 SWEEP UNIT eiiniiiniiniiiiiin e e raanaeneae 12-12
TROUBLESHOOTING .......oooovvneierrcieinceene 10-1 HORIZONTAL SWITCHUNIT ...oooniincerienneeeees 12-14
TROUBLESHOOTING OF CPUBOARD ......cee...... 10-11 HORIZONTAL OUTPUT AMP UNIT .....ccivivininenns 12-16
PARTS LIST AND DISASSEMBLY ......o.ovvovv.n. 111 HORIZONTAL LOGIC UNIT ...cvoo v enennesssees 12-18
ATTENUATOR UNIT «.eoeeeeeieceseseseeseenessanieens 11-2 POWER BLANKING UNIT ...ooouiicniminsnneseeeeees 12-20
VERTICAL AMPLIEIER UNIT woveeeeeeeeeerreeee e 11-3 CPUUNIT i e e s snasaa st nanes 12-22
VERTICAL OUTPUT AMP UNIT «.ooiieieee et 11-7 IO UNIT ittt eee e reana e s snananansaes 12-24
VERTICAL SWITCHUNIT cooveeeeee e 11-7 2 I v U R REEE 12-26
VERTICAL LOGIC UNIT .oooeeee oo e eee e 11-8 MT-17 25 i eee e s ene s naeas 12-28
SWEEP UNIT ....vovevveeeeseeesesesessesesenescssseisseenens 11-9 SEMICONDUCTORS ..o 13-1

HORIZONTALOUTPUT AMPUNIT.........coieennnen 11-11



GENERAL INTRODUCTION

The CS-1720 is a dual-trace programmable oscilloscope,
with up to 62 main programme functions settings program-
mable beforehand. With such prior programming, great
energy savings are possible in the manufacturing process,
as the oscilloscope can be operated with simple key con-
trols. In addition to the programmed operation, it is possible
to use the CS-1720 as a normal manually controlled scope

by switching it over to the FREE position. The function of the
oscilloscope is further increased with optional accessory
units: the probe selector, which gives 20 possible signal
channels; the memory pack, which can transfer and retain
the programme contents; and the printer which can produce
a hard copy of the programme data. Remote control test
fixture of the production line, and computer control are also
possible.

FEATURES

e The microprocessor: programmes with a maximum of
62 steps can be stored in the oscilloscope memory.

¢ Programming and waveform measuring conditions are
easily programmed by panel control with one-touch key
operations.

e Parts of the programme can be easily corrected using
the clearly laid out function control panel.

e A maximum of 62 steps (00-61) can be directly set
with the key board, and sequentially set with the
UP/DOWN keys.

¢ The programme contents have a battery powered back-
up system, and are able to be retained in the memory for
a long time, even though the POWER switch is off.

* One-touch operation converts the oscilloscope to manual
control, when it functions as a normal oscilloscope.

® Presetting of four start (A, B, C, D) and stop steps is
possible, so only one-touch operation is necessary to
change steps.

* 2 mV/divand 20 MHz gives an oscilloscope of high sen-
sitivity, with a wide bandwidth, and at the same time
light and compact.

¢ The 140 mm rectangular CRT has internal graticule
with 8 x 10 divisions, post deflection acceleration, and
high trace intensity.

e Vertical and horizontal positioning, variable gain and trig
level by remote operation are possible

* As push GND remote operation is possible on CH1 and
CH2, the reference level can be easily and accurately
calibrated at hand. .

* VIDEO FRAME/LINE sync circuit permits to observe
both easy and stable VIDEO signal.

* Obserwvation of VIDEO signal in different fields can be
carried out simultaneously using the one input signal,
dual trace by SEP function.

* CH1/CH2 independent TRIG SLOPE system is provided.

* As CH1 monitor output can be achieved, a frequency
counter or similar instrument can be easily connected.

®* Memory back-up, down-warning system is provided.

OPTIONAL ACCESSORIES

¢ By using the probe selector, either 5 types of input
signal change-over (RU-1722) per channel, or 10 types
(RU-1723) can be programmed.

¢ By using the thermal printer (TP-1724}, a hard copy of
the programme contents can be made.

¢ By using the memory pack (MT-1725), the programme
contents for up to 62 steps can be transferred from the
oscilloscope to the memory pack or vice versa, and the
data can be retained for a long period of time.

e SWEET OUT and SWEEP GATE output terminals are
optional.

* The interface unit of the external control unit can be
matched.
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SPECIFICATIONS

CS-1720 PROGRAMMABLE OSCILLOSCOPE
CATHODE RAY TUBE (CRT)

Model
Type

_ Acceleration voltage
Display area

VERTICAL AXIS (CH1, CH2,)

Sensitivity
Accuracy
Attenuator

Input resistance

Input capacity

Input coupling

Frequency response
DC

AC

Risetime
Signal delay time

Crosstalk
Operating modes

CHI1

CH2

ALT

CHOP

ADD

CH2 INV

SEP

Chop frequency
Maximum input voltages

Maximum undistorted
amplitude

140CGB31

Rectangular with internal
graticule.

6 kV

8 x 10 divisions

(1 div=9.5 mm)

2 mV/div — 5 V/div

+5%

2 mV/div — 5 V/div 1-2-5
sequence.

Fine adjustment possible bet-
ween all ranges; remote con-
troller (RT-1721), CAL and 4
range presets with vernier
adjustment are possible.
1MQ£5%

37 pF+ 3 pF
AC-GND-DC
DC — 20 MHz (-3 dB)
DC — 30 MHz (-6 dB)
5 Hz — 20 MHz (-3 dB)
5 Hz — 30 MHz (-6 dB)

Better than 17.5 ns
More than 10 ns on the

screen.
—40 dB or better, at 1 kHz

CH1 only, single trace

CH2 only, single trace

CH1, CH2 dual trace, alter-
nate mode

CH1, CH2 dual trace, chop
mode .

Single trace algebraic sum of
CH1 and CH2

CH2 inverted polarity, CH1
minus CH2, single trace

CH1 or CH2, one input signal,
dual trace, alternate

Approx 200 kHz

200 Vp-por 100 V(DC+AC
peak)

8 div. minimum from DC —
20 MHz

HORIZONTAL AXIS (CH2 INPUT)

Operating modes

Sensitivity

21

SWEEP TIME/DIV range can
be selected to X — Y mode.
CH1 — Y axis: CH2 — X axis
Same as CH2 vertical axis

Accuracy

Attenuation

Input resistance

Input capacity

input coupling

Frequency response
DC:
AC:

X — Y phase difference

SWEEP CIRCUITS

Sweep system
NORM

AUTO

Sweep time

Accuracy
Sweep magnification
Linearity

TRIGGERING
Source

Coupling mode
Video polarity

Triggering mode

Sync polarity

External sync
Input resistance
Input capacity
Maximum input voltage

Same as CH2 vertical axis
Same as CH2 vertical axis
Same as CH2 vertical axis
Same as CH2 vertical axis
Same as CH2 vertical axis

DC — 2 MHz (—3 dB)
5 Hz — 2 MHz (— 3 dB)
Within 3° at 100 kHz

Triggering sweep (remote
controller RT-1721)
Triggering sweep and auto
free run sweep in absence of
trigger signal {with RT-1721)
0.2 us/div — 0.5s/div 1-2-5
sequence, with vernier con-
trol fine adjustment between
all 20 ranges (with remote
controller RT-1721); CAL
and 3 range presets with ver-
nier adjustment are possible.
+5% ‘
X5 (five times) +5%

3% or better at normal, 5%
or better at X5 magnification

VERT MODE, CH1, CH2,
LINE, EXT.

AC, LFrey, HFRey, DC, VIDEO.
VIDEO (+/-); FRAME
{(+/-)

MANUAL, FIX {automatically
fixes level at center of trigger
source).

CH1/CH2

(+/+, +/—, =1+,
EXT

1 MQx5%

40 pF+5 pF

100 Vp-p, or 50 V (DC +AC
peak)

—1—)
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Trigger sensitivity

SPECIFICATIONS

Minimum Sync Voltage
Coupling Frequency range
{Hz) INT EXT
AC 10~ 20 MHz 1 div. 1.0V
20~15 MHz 0.5 div. 0.5V
AC (LFREY) Bgloy« 30 kHz the minimum sync amplitude (voltage)
will increase.
kHz th
AC (HFREJ) Tf.\e‘ range below 29 Hz and above 39 -Hz e
minimum sync amplitude (voltage) will increase.
b DC — 20 MHz 1 div. 1.0V
DC — 15 MHz 0.5 div. 0.5V
VIDEO VIDEO SYNC LEVEL 0.5 div. 0.5V
AUTO: Same as above specifications
for above 20 Hz
FiX: 20 Hz — 20 MHz, 1 div.

Calibration voltage

{(1.0V)
Square wave,
0.1V

1 kHz

positive polarity
+2%
+5%

INTENSITY MODULATION

Input voltage

Input impedance
Usable frequency range
Maximum input voltage

In TTL level intensity modula-

tion is possible. (More
positive levels increase the
intensity).

Approx. 10 kQ

DC — 5 MHz

+50 V (DC + AC peak)

VERTICAL AXIS SIGNAL OUTPUT (Signal Output of

CH1)
Output voltage

Output impedance
Frequency response

100 mV p-p/div minimum, at
1 kHz

Approx 50 Q

10 Hz — 20 MHz
{50 Q load)

(—3dB)

SWEEP OUTPUT (Optional)

Output voltage
Output impedance
GATE OUTPUT (Optional)

Output voltage

TRACE ROTATION

PROGRAMME STATES
Programme items
1 block (CH1)
Input coupling
Vertical sensitivity

More than 1 V p-p (50 Q load)
Approx 50 Q

TTL output, series resistance
220 Q negative logic (during
sweep operation, low level)
Trace angle is possible by
trace rotation control on the
front panel.

8 blocks, 24 items

AC/DC

2 mV/div — 5 V/div (11
ranges) CAL and 4 presets
with vernier adjustment are
provided.

2 block (CH2)
Input coupling
Vertical sensitivity

3 block
Separate
Operating mode
Polarity inversion
4 block
Vertical position

Vertical position

5 block
Sweep time

X-Y operation

6 block
Sweep magnification
Triggering mode
Sync polarity

VIDEOQ polarity

7 block
SOURCE

Coupling
EXT trigger input

8 block
Input signal changeover
(CH1)
Input signal changeover
(CH2)
Remote

AC/DC

2 mV/div — B V/div (11
ranges) CAL and 4 presets
with vernier adjustment are
provided.

SEP (CH1/CH2)
CH1, CH2, ALT, CHOP, ADD

CH2 INV

CH1: 5 point presets (more
than =4 div adjustable).
CH2: 5 point presets {more
than =4 div adjustable).

0.2 us/div — 0.5 s/div (20
ranges)

CAL and 3 range presets with
vernier fine adjustment.

X-Y, 1 range.

X5 (five times) MAG

MANUAL/FIX

CH1/CH2

(+/+, +/—, =1+, —1=)
VIDEO (+/—-); FRAME
(+/=)

V MODE, CH1, CH2, LINE,
EXT

AC, LFrey, HFrey, DC, VIDEO
OFF, 1 2 3 (RU-1722,
RU-1723)

— 5(RU-1722)

— 10 (RU-1723)

— 5(RU-1722)

— 10 (RU-1723)

Step sequence: A, B, C, D.
Start step, end step, 4kinds
of each.

1
1
1
1

PROGRAMME CONTROL FUNCTIONS

Control method
Memory

Steps
Operation

Indication

Microprocessor control
CMOS, RAM, with batery
62 steps (OO0 — 61)

Key operation (remote <on-
troller RT-1721) )
STEP NO., 2 figurs, 7
segments

READ: green LED

WRITE: red LED

PART WRT: green k Ted
LEDs
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SPECIFICATIONS

Low battery level indication
is provided. (7 segments
flash on)

Memory pack: misconnection
avoidance function is pro-
vided (no operation).

Printer: misconnection
avoidance function is pro-
vided: warning alarm will
sound.

OPTIONAL EXTERNAL ACCESSORIES
Probe selector, RU-1722
{CH1x5 & CH2x5, EXT x 3)
Probe selector, RU-1723
{CH1x10 or CH2x 10,
EXT x 3)
Thermal printer TP-1724
Memory pack MT-1725
It is possible to expand the
function of the oscilloscope
with external control.

Protective circuitry

POWER SUPPLY

Voltage Low: 90V — 132V
High: 180V — 264 V

Frequency 50/60 Hz

Power consumption Approx 43 W
DIMENSIONS

Width 284 (312) mm

Height 138 (150) mm

Length 400 (450) mm

The dimensions in brackets
are including fittings.

WEIGHT 7.1 kg
ACCESSORIES Probes; 2 pieces (PC-29)
Instruction manual! 1 copy.
AC power cable: 1 piece
OPERATING ENVIRONMENT
Optimum temperature

and humidity: 10°C — 35°C 85% RH or

less
Operating temperature

and humidity: 0°C — 50°C, 90% RH or
less

Storage temperature and

humidity: —20°C — 55°C, 80% RH

or less

OPTIONAL ACCESSORIES
Remote controller; RT-1721
Probe selector, {5 inputsx 2
channel); RU-1722
Probe selector, {10 inputs X
1 channel); RU-1723

2-3

Thermal printer; TP-1724
Memory pack: MT-1725

RT-1721 REMOTE CONTROLLER (OPTION)
REMOTE OPERATION SECTION
VERTICAL AXIS (CH1, CH2)

Variable attenuation  Vernier fine adjustment bet-
ween all ranges of VOLTS/
DIV control on CS-1720 is
possible, in addition to preset
change-over.

5 Presets, more than + 4 div.
adjustable.

Vernier fine adjustment:
more than + 2 div adjustable.
Push GND, CH1/CH2

More than = 5 div adjustable.

Position adjustment

Input coupling
Horizontal position

adjustment
Sweep time variable Vernier fine adjustment bet-
ween all ranges of SWEEP
TIME/DIV control on CS-
1720 is possible, in addition
to preset change-over.
Sweep mode NORM/AUTO
Trigger level More than x4 div

PROGRAMME OPERATION SECTION
Programme console

keys 29 types.
DIMENSIONS
Width 230 (290) mm
Height 55 (69) mm
Length 115 (120} mm
Dimensions in brackets are
with fittings.
WEIGHT 1.2 kg
ACCESSORY Connecting cable CB-5020S

OPERATING ENVIRONMENT
Same as oscilloscope CS-1720

MT-1725 MEMORY PACK (OPTION)

Memory ........ococvvvvivieniinnne. CMOS RAM 1K x4 BIT with
backup with a lithium battery.

Battery low level

levelindication ................ When the MT-1725 is con-

nected to the CS-1720, the
voltage level of the battery is
automatically checked. If itis
too low the 7 segment LEDs
of the STEP indicator will
flash on and off.

Detector voltage ................. Approx. 2.5V



PRECAUTIONS

Battery replacement
Remove 2 screws holding the case at the connector side

and slide the case forward. Check the level of disc type

lithium battery in the printed circuit board. If the level is

below 2.5 V, replace the battery. In this case, observe the

polarity.

—— NOTE
In order to avoid damage of the stored data, make
sure the power switch of the CS-1720 is set to OFF
when connecting the MT-1725 memory pack, or
disconnecting it. As the memory pack contains its
own backup battery, avoid any sudden shocks or
high temperature and humidity.

Operating environment......... Temp: 5°C — 40°C,
Hum: Less than 80% RH
Storing environment ............ Temp: —20°C — 55°C,

Hum: Less than 85% RH
(Avoid excess condensation)
Dimensions .............covinnnnn Width 57 mm
Height 26 mm
Length 92 mm (104 mm™)
*The dimensions in brackets
are with fittings.

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

PRECAUTIONS

—— NQOTE
Before using the oscilloscope CS-1720, check the
power supply voltage, and make sure that the
voltage selector switch is correctly set to the cor-
responding voltage. If the control is incorrectly set,
damage to the electric circuits will occur, so check
carefully. After checking that the power supply
voltage and the voltage selector switch correspond,
connect the CS-1720 oscilloscope to a suitable
socket using the AC power cord.

1) Do not switch the power switch on and off rapidly in
succession, as this may cause it to malfunction. Allow
at least 3 seconds between switching on and switch-
ing off.

2) When connecting or disconnecting any of the optional

accessories, the power must be OFF.

Avoid using the CS-1720 under the following condi-

tions:

a) In direct sunlight.

b) In a room with high temperature and humidity.

c) In a room affected by vibration from nearby
machinery.

3

d) Near any high voltage instrument, or one with a
strong magnetic field.
4) Ensure that the voltage at each input terminal does not
exceed the maximum rating.
CH1, CH2 input: Refer to specifications
EXT TRIG input: Refer to specifications
Z AXIS input: Refer to specifications
Do not connect any of the output terminals to an exter-
nal signal source.

R
I _ Stopper 180V -264V

MADE IN JAPAN MADE IN JAPAN

Fig. 3-1

5) Keep the brightness control to the necessary minimum.

6) Do not leave the CS-1720 for any length of time with
a stationary spot displayed on the screen.

7) The CS-1720 uses a backup battery system for the pro-
gramme data. When the battery level is getting low, the
STEP LED will flash when the power is switched on. In
this event, replace the batteries, referring to the
appropriate section in the maintenance instructions.

8) To avoid possible electric shocks, ensure the earth
terminal is properly connected. (See front panel =
(16) for explanation and instructions)

9) Be sure that no objects are allowed to rest on the top
of the unit or that cooling vents are not blocked, since
this will cause an undue temperature rise.

10) Before removing the case, be sure to turn of f the
power. Since the CS-1720 makes use of high voltage
circuitry, if removing the case, refer to the
““MAINTENANCE'' for removing the case.

11) Setting the AC voltage selector.

1) Loosen the screw and remove the stopper pate.

2) Switch the lever to the opposite side.

3) Lock the lever by attaching the stopper plate to the
opposite side and tight the two screws.

12) Cascade connection must not be made. Never make
cascade connection with CH1 output to the CH2 input

or EXT input.
13) Never connect CH1 or CH2 input in parallel with EXT
input.

In order to obtain accurate measurements, it’s most
important to calibrate the probe correctly befoe using
the oscilloscope. First, connect the probe to the chan-
nel to be used, and connect the tip of the prob to the
CAL terminal on the front panel. Adjust the probe trim-
mer pot to get the proper square waveform onh e CRT
screen. When connecting the probe to the AL ter-
minal, be sure always to connect it together vith the
GND terminal. When the GND terminal is in iy open
condition, signal noise will accompany the wareform.

14

3-1



CONTROLS AND INDICATORS

PROGRAMMABLE OSCILLOSCOPE CS-1720

<FRONT PANEL >

(1

(2)

(3)

(4)

4-1

T[i7BIvV RESET :
ol m § BRI

MODE

Gnm FKESH

VOLTS/DIV

Vertical attenuator calibrated in voltage per division, in
1-2-5 sequence, and adjustment will give the optimum
waveform. The vertical sensitivity is calibrated at
GAIN CAL position. When the oscilloscope is being us-
ed as an X-Y scope, this control serves as the Y-axis
control.

GAIN PRESET

Vertical attenuation adjuster and preset selector;
change-over of 4 preset ranges and CAL, set by the
vertical attenuation adjustment control (29). This
selector is calibrated in the CAL position. In X-Y scope
this control is the Y-axis preset selector.

AC-GND-DC

Vertical input selector switch for CH1. In X-Y opera-

tion, the Y axis-input selector switch.

AC: The DC component of the input signal is
blocked.

GND: Opens signal path and ground input to
vetical amplifier. This provides a zero
signal base line.

DC: Direct input of both AC and DC com-
ponents of input signal.

INPUT

Vertical input terminal for CH1. During X-Y operation,
the Y-axis input.

BHOGRAMMAGE SSCILGSCOPE. C-1720

(7)

(8)

(9)

g ==
4 ousw || SWEEP TIME VARI PRES|
[T Y

ﬂ':;:’.w

10EQ
SLOPE POIARWV

TRIGGERING |

COUPLING  SOURCE

ohi e

=
+ WW

VOLTS/DIV
Vertical attenuator for CH2, having the same function

as CH1 VOLTS/DIV (1).
X-axis attenuator.

GAIN PRESET

CH2 vertical attenuator adjuster and preset selector.
Has the same function as CH1 GAIN PRESET (2). In
X-Y operation, the X-axis preset attenuation selector.

During X-Y operation, the

AC-GND-DC

CH2 vertical input selector. In X-Y operation, the
X-axis input selector switch. It has the same function
as CH1 AC-GND-DC (3).

INPUT
CH2 vertical input. In X-Y operation, the X-axis imput
terminal.

MODE
Selects the operating mode of the vertical axis.

CH1: CH1 input signal is displayed on the CRT
screen.

CH2: CH2 input signal is displayed on the CRT
screen.

ALT: CH1 and CH2 signals are displayed a lter-
nately.

CHOP: CH1 and CH2 signals are displayed in
chopping mode.

ADD: The algebraic sum of CH1 and Ck2 is



CONTROLS AND INDICATORS

displayed, in single trace. When CH2 INV
is set, the difference is displayed in single

trace.
CH2 INV: The polarity of CH2 signal is reversed.
SEP: CH1 input signal is alternately displayed in

both ‘‘main’’ and ‘'sub’’. Refer to
SEPARATE PRESET (30) instructions.
In CH2, CH2 input signal is displayed as
same function as CH1 SEP operation.
NOTE
The various vertical mode are related to trigger
source. Refer to SOURCE (20) instructions.

(10) INTENSITY
Adjusts the brightness of the trace, with outside axis
control. Clockwise rotation increases brightness.

(11) TRACE ROTATION
Adjusts the angie of the horizontal trace.

(12) POWER
Switches on or off the power to the CS-1720. When
connecting or disconnecting any of the optional ac-
cessories be sure the power switch is in the OFF posi-
tion.

(13) PILOT LAMP
When lit, indicates power is ON.

(14) FOCUS
Adjusts the focus of the trace. As the CS-1720 uses
an auto focus circuit, once this control is adjusted, it
need not frequently to be readjusted.

(15) CAL
Provides 0.1 V peak to peak square wave input
signal at 1 kHz.

(16) = GND
The ground terminal used to earth the oscilloscope
chassis and body as an aid against electrical shocks.

(17) SWEEP TIME/DIV
Horizontal sweep time control. It selects sweep times
from 0.2 us/div — 0.5 s/div in 20 ranges in 1-2-5
sequence. In addition, full counter-clockwise rotation
energises X-Y scope operation.

(18) SWEEP TIME VARI PRESET
This control is a fine adjuster and preset for sweep
time. It can select three range presets and CAL set by
SWEEP TIME VARI PRESET (36). Sweep time is
calibrated in CAL position.

(19) PUSH X5 MAG
When this control is pushed in (&) position, the
sweep time is made 5 times faster per division. With
the button in (==) position, mormal sweep time is
resumed.

(20) SOURCE
Selects sweep trigger source.
VERT MODE: Trigger signal is selected by setting
vertical mode.

CH1 CH1 signal becomes trigger source
CH2 CH2 signal becomes trigger source
ALT For CH1, CH1 signal becomes trigger source

For CH2, CH2 signal becomes trigger source.

CHOP | CHOP change-over signal becomes trigger source
ADD Algebraic sum of CH1 & CH2 signals becomes trigger source

CH1: CH1 signal becomes trigger source.

CH2: CH2 signal becomes trigger source.

LINE: The power source frequency signal
becomes trigger source.

EXT: The signal applied to EXT TRIG (25)

becomes trigger source.

—— NOTE —

1) When the vertical axis mode is set in ALT, in
VIDEO FRAME (22) CH1 signal will be fixed to
trigger source.

2) When the vertical axis mode is set in CHOP, as
the CHOP change-over signal becomes the trig-
ger source, stable display cannot be observed.
Therefore in this instance, select proper trigger
signal, excluding VERT MODE.

(21) COUPLING

Controls the coupled trigger signal

AC: Trigger signal is AC coupled, excluding DC
components.

LFres:  Trigger signal is coupled to sync circuit
through high pass filter. All low frequency
components are attenuated.

HFres:  Trigger signal is coupled to sync circuit
through low pass filter. All high freguency
components are attenuated.

DC: Trigger singal is DC coupled, and is coupled
to sync circuit, including DC components.

VIDEO: For video sync signal. In this case if VIDEO
POLARITY switch (22) is set to VIDEOLINE
or FRAME, horizontal sync (TV. H) or ver-
tical sync (TV. V) can be selected for syn-
chronization.

(22) VIDEO POLARITY

Select polarity of video snyc signal.

VIDEO LINE: Sweep is triggered on horizontal s'ync
signal in video signal. At this time, + of —
polarity should be selected.
+: For positive polarity sync signal (sync

signal is up side of the VIDEO signal)
—: For negative polarity sync signal (sync
signal is down side of the VIDEO sig nal)

VIDEO FRAME: Sweep is triggered on vertical sync
signal in VIDEO signal.

4-2



CONTROLS AND INDICATORS

+: For positive polarity sync signal (Sync
signal is up side of the VIDEO signal)

—: For negative polarity sync signal {(Sync
signal is down side of the VIDEO signal)

——NOTE
As the 1/2 divider circuit is provided in the VIDEO
FRAME synchronizing circuit, odd or even field can
be selected by the SLOPE (23) selector switch;
refer to VIDEO SYNC in OPERATION instruction.

(23) SLOPE
Sync polarity selector switch. Also odd or even field
selector when VIDEO FRAME is set.

MANUAL (H): Triggering level can be adjusted by
TRIG LEVEL (60).

NOTE
When TRIG LEVEL (60) is pulled out (PULL NORM),
FIX operation is automatically cancelled, and
manual operation is selected.

(25) EXT TRIG
External trigger input terminal. |f SOURCE (20)
switch has been set to EXT, the signal at this input
becomes the trigger source.

(26) STEP

Programme step number indicator. Step number can
be indicated from 00 to 61 as 2 figures of seven
segments. When PART WRT is selected numbers
from 1 to 8 can be indicated in single figures. This is
also used as the battery low level warning indicator
which will flash when the internal memory back-up
battery is below its operational level.

NOTE
Step numbers from 00 to 99 can be indicated.
However, if 62 or over is indicated, the indicator
will flash once, and the step will have no effect.

CH1: CH1 sync polarity change-over.
+: Sweep is triggered on rising slope of
waveform.
—: Sweep is triggered on falling slope of
waveform.
CH2: CH2 sync polarity change-over.
+: Sweep is triggered on rising slope of
waveform.
—: Sweep is triggered on falling slope of
waveform.
NOTE

For SLOPE the polarity of CH1 +/— and CH2 +/—
is changed over according to the sync signal
selected on SOURCE (20). However, since some
connections exist with MODE and VIDEO FRAME,
refer to the OPERATION instructions.

(24) FIX/MANUAL
FIX (m=): Automatic triggering level control. Sync is
obtained without connection with TRIG
LEVEL (60).

<LEFT SIDE>

Fig. 4-2

(29) GAIN PRESET
Fine adjustment control CH1 vertical attenuation for
preset. 4 preset gains can be set and selected by
GAIN PRESET (2).

4-3

{27) READ
Green LED indicates programme data are being read
out. At the time of PART WRT it will light uptogether
with the WRITE LED (28).

(28) WRITE
Red LED indicates input signal is being written in the
memory. When PART WRT is set, it will light up
together with the READ LED (27).

@ e @
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(30) SEPARATE PRESET (CH1/CH2)
Vertical position adjustment for sub-sweep preset
when SEP (9) in vertical axis mod e is selected. Preset
adjustment is possible within + 4 div from the main



(31)

(32)

CONTROLS AND INDICATORS

vertical sweep position. The preset distance will not
change despite changing 4 POSITION controls
(52/53, 55/56).

ATTENUATOR BALANCE

Vertical DC balance control for CH1 or Y. When turn-
ing VOLTS/DIV (1) adjust this control so the trace
does not shift vertically.

DC BALANCE

Vertical DC balance control for CH1 or Y. When the
GAIN (51) control of the vertical amplifier is being
turned, DC balance should also be adjusted to fix the
trace position. This adjustment should be carried out
after having set ATTENUATOR BALANCE (31) cor-
rectly.

<RIGHT SIDE>

Fig. 4-3

(36) SWEEP TIME VARI PRESET

<REAR PANEL>

Control for fine adjustment of preset time base.
Changes between ranges of SWEEP TIME/DIV con-
tinuously. Ranges can be set and selected by SWEEP
TIME VARI PRESET (18).

W 4
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TAUTION

Be suréto tum off the power of
the instrument for connecting o

disconnecting the cord piug.

(33)

(34)

(35)

GAIN PRESET

Fine adjustment control for preset of CH2 vertical at-
tenuation. Four preset gains can be set and selected
by GAIN PRESET (6).

ATTENUATOR BALANCE

Vertical DC balance control for CH2 or X. When be-
ing turned the VOLTS/DIV (5), adjust so the trace
does not shift vertically.

DC BALANCE

Vertical DC balance control for CH2 or X. When the
GAIN (54) control of the vertical amplifier is being
turned, DC balance should be adjusted to fix the
trace position. This adjustment should be carried out
after having set ATTENUATOR BALANCE (34) cor-

rectly.

{(37) CARRYING HANDLE

The oscilloscope should be carried using this handle.

Fig. 4-4
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(38) EXTI/O
Connecting socket for optional memory pack
(MT-1725) and the other external unit.

{39) PRINTER I/O
Connecting socket for optional printer (TP-1724).

(40) PROBE SELECTOR
Connector for optional probe selector (RU-1722,
RU-1723).

(41) REMOTE
Connector for optional remote controller (RT-1721).
— NOTE
When connecting or disconnecting any of the above
accessories (38), (39), (40), (41), ensure the
power switch is in the OFF position.

(42) CH1 OUT
Vertical signal output terminal of CH1.

<BOTTOM >
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(43) SWEEP OUT (OPTIONAL)
Mounting point for output terminal of sweep signal.

(44) SWEEP GATE (OPTIONAL)
Mounting point for output terminal of sweep gate
signal.

(45) Z-AXIS INPUT
Intensity modulation terminal. Intensity is modulated
at TTL level.

{(46) FUSE HOLDER
Carries 1.2 A fuse.

(47) POWER SOURCE CONNECTOR
Connector for AC power input cable. Center pin of
three-wire cord is ground terminal.

(48) POWER SUPPLY SELECTOR SWITCH
This switch must be adjusted according to the
available AC power.
LOW: 90V — 132 V; HIGH: 180 V — 264 V.

=
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Fig. 4-5

(49) ASTIG

Trace or spot astigmatism compensation control.
Once adjusted, this control does not need frequent

readjustment.

4-5

(50) FEET/CABLE WRAP
When the CS-1720 is used upright (vertically), these
mouldings act as feet. The AC power cable can also
be wrapped around them when the CS-1720is notin
use.
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REMOTE CONTROLLER: RT-1721 (OPTION)
< REMOTE OPERATION SECTION >

%
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Fig. 4-6

(51) GAIN PUSH PRESET

(52)

(63)

(54)

CH1 vertical attenuation fine adjustment control.
Continuously variable between the ranges of
VOLTS/DIV (1). At CAL position, (fully clockwise),
vertical attenuator can be calibrated. For X-Y opera-
tion, it becomes the Y-axis attenuation fine adjust-
ment control. When this control is pushed in (PUSH
PRESET), the former function is cancelled, and the
gain can be set by GAIN PRESET (2) or (29), and the
gain is that value which is programmed or selected.

POSITION PRESET

CH 1 vertical position, preset and preset change-over
control. Continuously variable within =4 div on the
screen. 5 point presets are set and selected.

POSITION PUSH PRESET

CH1 vertical position control. POSITION PRESET
(52) can be adjusted approximately of +2div. In X-Y
operation, Y-axis position control, in addition to
POSITION PRESET (52). When this control is pushed
in (PUSH PRESET) the former function is cancelled,
and the position can be set by POSITION PRESET
(52) and the trace is positioned at the programmed or
selected position.

GA\IN PUSH PRESET

CH?2 vertical attenuation fine adjustment control.
Continuously variable between the range of
VOLTS/DIV (5). At CAL position (fully clockwise),
vertical attenuation can be calibrated. In X-Y opera-

6

(565)

(56)

(57)

) 9

tion it becomes the X-axis attenuation fine adjust-
ment control. When the control is pushed in (PUSH
PRESET), the former function is cancelled, and the
GAIN PRESET (6) and (33) sets or selects the gain.
The gain is then that value selected or programmed.

©0

POSITION PRESET

CH2 vertical position preset and preset change-over
control. Continuously variable within =4 div on the
screen. programmed and
selected.

5 point presets are

POSITION PUSH PRESET

CH2 vertical position control. POSITION PRESET
(55) can be adjusted approx = 2 div. During X-Y
operation it serves the dual function of X-axis posi-
tion control as well as POSITION PRESET (55). When
this control is pushed in (PUSH PRESET), the fo rmer
function is cancelled, and the position can be preset
by POSITION PRESET (55), and the trace is posi tion-
ed at where it was selected or programmed.

PUSH GND

CH1: When the knob is depressed, inputof the
vertical amplifier is disconnected fram the
CH1 input and connected to gound.
Therefore the reference level can beeasily
ascertained.

When the knob is depressed, inputof the
vertical amplifier is disconnected frorm the
CH2 input and connected tO gound.
Therefore the reference level can be easily
ascertained.

CH2:

4-6



(568)

(59)

(60)

——NOTE
When this control is pulled out (PULL NORM) FIX
operation is cancelled, and manual operation is

CONTROLS AND INDICATORS

< » POSITION
Horizontal position control. Cannot be used during
X-Y operation.

SWEEP TIME VARI PUSH PRESET

Sweep time fine adjustment control. Continuously

variable between SWEEP TIME/DIV ranges. At fully

clockwise CAL setting, sweep time is calibrated.

When this control is pushed in (PUSH PRESET) the

former function is cancelled, and the sweep rate can

be set by SWEEP TIME VARI PRESET (18) and (36)

and the sweep rate is that value set or programmed.

TRIG LEVEL PUSH AUTO

Adjust starting point for displayed waveform.

PUSH AUTO: Sweep will be initiated by trigger
signal. Even when there is no trigger
signal, free run sweep is possible, and
the trace will appear.

PULL NORM: Sweep is initiated with trigger signal.
Where there is no trigger signal, the
sweep will not appear.

selected.
(61) INPUT
Connector for oscilloscope CS-1720 and remote
controller. Connecting cable provided must be used.
(62) EXT UP/DOWN (OPTIONAL)

Mounting point for external UP/DOWN control signal
connector.

< PROGRAMME OPERATION SECTION >

(63) PROGRAMME CONSOLE KEYS

4-7

0 -9: Number key. Step numbers and/or
block numbers can be set up directly.
STO: The memory key. The programme
which has been set up can be written
into the RAM.

The part writing key. Part writing state
is actuated by O-8 block units. READ
and WRITE LEDs will light up.

The writing key. All blocks are written
into the memory. WRITE LED will light
up.

The read out key. Programmed data
are read from the memory. The READ
LED will light up, and the CS-1720
will operate according to the pro-

PART WRT:

ALL WRT:

READ:

STRT:

END:

SCAN:

PRNT:

SAVE:

LOAD:

gramme contents.
Start step setup key. Used for setting
up and reading out start step numbers
in STEP SEQUENCE.

End step point key. Used for setting
up and reading out end steps from
STEP SEQUENCE.

Automatic step transfer key; It
automatically advances the steps one
by one with about a one second inter-
val between steps.

The printer key. Programme contents
are printed out.

Key for data transfer to memory pack,
transferring contents of internal RAM.
RAM contents are not altered in any
way.

Data transfer key from memory pack
to RAM. Contents of memory pack re-
main unaltered.

NOTE

When memory pack is not connected, in order to
protect the data, LOAD does not operate.

FREE:

EXT:

Programmed function removal key; all
programmed function is cancelled,
and ordinary oscilloscope operation is
resumed with manual operation. All
LEDs will be out except POWER warn-
ing lamp. The console keys cannot be
operated except RESET/STOP
(cancelling key).

External signal control key. Step con-
trol of signal read out unit canbe car-
ried out with external signal. At this
time, only STEP will be indicated, and
only RESET/STOP key on the console
can be operated.

STEP SEQUENCE: Programme step (start step to

RESET/STOP:

DOWN:

UP:

end step) selection key; in steps
00 — 61,4 cases where startor end
step has been set can be selected at

random.
Key for resetting and temporary

stopping operation;

a) It can be used to read out the
preset start step number.

b) When SCAN and PRNT are
selected, it becomes a temp orary
stopping and resetting key.

c) It can cancel FREE and EXTk eys.

Step down key. Brings steps cdown

one by one, stopping at the preset

start step, or after reading OO st ep.

Step up key; goes up throuh the

steps one by one. It returns to the

start step after reaching the preset
end step, or after reading 61 step.



OPERATIONS

INITIAL STARTING PROCEDURE

This procedure is used to standardise the initial setting of
controls as a reference point and to obtain a trace on the

Push Push

)CAL ;CAL

Center

®
|
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nEm
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T

Push
Center

Pull
Center

Pull
Center

ORDINARY OSCILLOSCOPE MANUAL
OPERATION

1) Turn the POWER switch (12) clockwise, and the power
will come on, indicated by the power pilot light. Check if
any of the following LED indicators light up: STEP (26),
READ (27) and STEP SEQUENCE (63). If all of them are
lit, push console key FREE (63) and the LEDs will go out,
indicating that the oscilloscope is now ready for ordinary
manual operation.

Set up each mode as follows:
MODE (9): CH1
SOURCE (20): VERT MODE
TRIG LEVEL (60): AUTO

2) After a short time the CRT will warm up, and the trace
will appear. Position the trace in the center of the screen
using POSITION PRESET (52), 4 POSITION (53) (pulled
out), and <« » POSITION (58). Next adjust the INTENSI-
TY (10) and FOCUS (14) controls as necessary to ob-
tain a clear, sharp trace.

3) Set the vertical axis MODE (9) to CH1, and apply a
signal to CH1 INPUT (4) in order for the waveform to
reach normal operational size by rotating VOLTS/DIV
(1). Vertical attenuation fine adjustment can be carried
out with GAIN (51) switch, pulled into PULL position.
By setting vertical MODE to CH2, and applying a signal
to CH2 INPUT (8), by following the same procedures as
above, CH2 waveform can be observed. By setting ver-
tical mode to ALT, the input signal waveforms of both
CH1 and CH2 will be displayed alternately every other
sweep, the trigger signal also alternating between CH1
and CH2. Therefore, there will be a momentary pause
between the two waveforms.

When CHOP is selected on vertical MODE, CH1 and
CH2 will be indicated by chopping, each sweep. As the

Push AC 5V/div
2 CAL

m

b Voir|oiv

cm@

! e

CRT in preparation for waveform observation. Set the con-
trols as in the diagramme, referring to the section on panel
controls and indicators for necessary explanations.

Ims/div

CAL

S

CAL

CCECECH

5V/ div

CAL Center OFF Center

Fig. 5-1

trigger signal becomes the CHOP change-over signal in
this mode, select an appropriate setting for SOURCE
(20), except VERT MODE. These two waveforms have
the same time base. When ADD is selected on the ver-
tical MODE, the waveform on the screen becomes a
composite algebraic sum of CH1 and CH2 in single
trace. If CH2 INV is then selected in this condition, the
waveform is the algebraic difference between CH! and
CH2 (CH1 — CH2). When VOLTS/DIV is set thesame
for both channels, the sensitivity has that value.

< SEP OPERATION>

Select SEP of the vertical MODE, and set CH1 or CH2. In
this setting, the input signals will be indicated by alternate
sweeping in main and sub mode with dual trace functon. In
the case of CH1 being selected, the CH 1 signal is the rmnain
sweep, the position being adjusted with CH1 4 POSITION.
The sub trace can be adjusted to within =4 div of the CH1
trace by means of SEPARATE PRESET (30) on the left
hand side of the CS-1720. It is then controlled by CH1 g
POSITION. The sync polarity of both main and sub iraces
correspond to CH1 +/— and CH2 +/— of SLOPE( 23).
(Refer to table 3.) If CH2 is selected, then CH2 bewmes
the main trace, and CH1 the sub. The same opeating
instructions apply as for CH1 operation.
— NOTE S
Do not set the sub trace exceed the =+ 4 div settirg,
distortion may appear on the waveform.

5-1
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< TRIGGERING OPERATION >

In order to observe the input signal waveform, a correct
trigger signal is necessary. There are two possible types of
trigger; one is the internal trigger, where the signal is inter-
nal, and the other is an external trigger, where the trigger
signal is applied to the external trigger input terminal; This
signal must have a time or frequency relationship to the
signal being observed to synchronize the display.
1) A combination of SOURCE and vertical MODE settings
decides which signal is the trigger signal, as shown in
Table 5-1.

SOURCE
SEPA-
RATE VERTI- VERT MODE CH1 CH2 LINE, EXT
CAL MODE
CH1 Main: CH1 +/~ Main: CH1 +/—
ON Sub: CH2+/— 1opy o CH2 +/— Sub: CH2 +/~
CH2 Main: CH2 +/— Main: CH2 +/—
Sub: CH1 +/— Sub: CH1 +/~
CH1 CH1+/— CH1 +/—
CH2 CH2+/~ CH2 +/—
CH1: CH1 +/- CH1: CH1 +/~—
FF ALT - -
° CH2: CHa 4/ |CHT¥/7| CH2+/ CH2: CH2 +/—
CHoP CH1 +/—
ADD CH1 +/—

SOURCE VERT MODE
VERT. EXCLUDING | 00 CH1 | CH2 | LINE | EXT
MODE VERT MODE
CH1 CH1 CH1
CH2 CH2 CH2
ALT (C::;g:; seeﬁoHth CH1 | CH2 | LINE | EXT
CHOP see note (2)
ADD (CH1+CH2) [ (CH1+CH2)

Table 5-1 Relation between Vertical MODE and SOURCE

Note 1) in the case of VIDEO FRAME, the alternate
traces of CH1 and CH2 appear on the
screen, but both CH1 and CHZ2 dispiays are
triggered with CH1 signal only.

Note 2) As the CHOP change-over signal becomes
the trigger signal, triggering is not properly
carried out. In this case, set SOURCE ex-
cluding VERT MODE.

After setting SOURCE, select MANUAL (@&) of

FIX/MANUAL (24) and turn TRIG LEVEL (60) to selecte

the trigger point. Alternately, by selecting FIX (=), trig-

gering is automatically fixed in the center of the
waveform.

By pulling the TRIG LEVEL control to outward, NORMAL

operation is selected, under which triggering is not

automatic, so that in the case of no trigger signal or the

trigger level is too low, no trace will appear. Table 5-2

shows the relation between FIX/MANUAL and

AUTO/NORMAL.

2

@

TRIG LEVEL
H N AL (PUL
FIX/MANUAL AUTO (PUSH) ORMAL (PULL)
FIX Auto sweep Triggered sweep
Level fix Level adjustable
Auto sweep Triggered sweep
MANUAL Level adjustable Level adjustable

Table 5-2 The Relation between FIX/MANUAL and
AUTO/NORMAL

<SYNC POLARITY >

SLOPE (23) sets the sync polarity of CH1 +/—, CH2 +/—.
In the case of VIDEO FRAME, cdd and even fields can be
selected.

5-2

Table 5-3 Sync Polarity

<VIDEO SYNC >

When COUPLING (21) switch is in the VIDEO, the sync is

on the VIDEO signal.

1) When VIDEO POLARITY (22) switch is in the VIDEO
LINE, the trigger signal is the horizontal sync signal (TV.
H) on the VIDEO signal.

When VIDEO POLARITY switch is in the FRAME, trig-
gering is carried out by vertical sync signal (TV. V) on
the VIDEO signal.

2) According to the waveform of the VIDEO input signal

select VIDEO POLARITY LINE (+/—) or FRAME (+/—)

depending on the polarity of the sync signal. When

VIDEO FRAME is selected, odd and even fields can be

set by SLOPE (23) CH1+/~ or CH2 +/—. The polarity

of the observed waveform may be reversed when mov-
ing from one monitoring point to another; Therefore, it

may be necessary to switch from VIDEO POLARITY +

to — (or — to +) or vice versa.

Field selection in single trace observation.

Set SOURCE in CH1 or VERT MODE, and synchronize

the input VIDEO signal for CH1. Now odd and even

fields can be selected using SLOPE CH1 +/—. For CHZ2,

SLOPE CH2 +/— changes the field.

Field selection in dual trace operation.

e When SOURCE is set to VERT MODE, vertical MODE to
ALT, and the same signal is applied to CH1 and CHZ2,
the input signal of CH1 will be the trigger signal. Now
odd or even field can be selected using SLOPE CH1 +/—
or CH2+/— respectively. When CH1+/CHl— or
CH1—/CH2 + is set, it is possible to view odd and even
fields simultaneously.

e When SOURCE is set to VERT MODE and CH1 SEP
mode is selected, SLOPE is CH1 +/— on the marn and
CH2+/— on sub. Odd or even field can be sdected
respectivily. In the case of CH2 SEP mode, SLOPE is
CH2+/— on main and CH1+/— on sub. “When
CH1+/CH2— or CH1—/CH2 + is set, it is possible to
view odd and even fields simultaneously.

3
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< SWEEP MAGNIFICATION >

If a part of the trace were enlarged on the screen, that part
which is selected for close observation might be off the
screen, when the sweep rate is shorted. In such a case, the
following procedure should be carried out. First, using the
<« » POSITION adjust the desired portion of waveform to
center of the CRT. Secondly, depress X5 MAG (19) knob
(ma) and the trace will be enlarged five times. The sweep
rate in this case becomes one-fifth of the set value of
SWEEP TIME/DIV.

<X-Y OPERATION >

By using the oscilloscope CS-1720 for X-Y operation, fre-
quency response, frequency measurements, phase shift
measurement and other similar measuring functions can be
carried out. Turn the SWEEP TIME/DIV control fully
counterclockwise to the X-Y position. The CH1 (or Y}
signal indicates the vertical axis Y, and the CH2 (or X}
signal indicates the horizontal axis X. Adjustment of the
X-Y position is carried out using CH1 ¥ POSITION for the
Y-axis and the CH2 % POSITION for the X-axis. The sen-
sitivity of both X and Y components during X-Y operation is
controlled by VOLTS/DIV, VARIABLE in CH1 and CH2
respectively.

PROGRAMMING

Programming for the CS-1720 oscilioscope is carried out
completely by console key operation. The keys are
classified under three types according to the function.

1)Number keys
0-9

2) One-key operation
RESET, UP, DOWN, SCAN, PRNT, FREE,
EXT, SAVE, LOAD, A, B, C, D:

3) Multi-key operation
ALL WRT, PART WRT, STO, READ, STRT, END.
The operating contents of these keys will be changed at
any time by pre-keying or further keying.

1.EXPLANATION OF CONSOLE FUNCTIONS
110 — 9

These keys set up the step numbers and/or the block

number for part writing. The keyed step number will be in-

dicated on the seven-segment STEP LEDs. Two numbers

will be indicated for steps 00 — 61, but only one figure

will be indicated for block numbers 1 — 8.

2)RESET/STOP

Basically this key returns the programme to the START
STEP of the sequence regardless of the set condition. The
CS-1720 will then remain in the READ condition. In the
case of SCAN or PRINT operation, this key serves as a
pause or reset key. If the key is pressed once, in SCAN or
PRINT operation, the CS-1720 will pause in the middie of
the operation. If the SCAN or PRNT key is then pressed,
operation will resume. If the RESET key is pressed twice in
succession, the programme will return to the START
position, PRINT or SCAN will stop, and the CS-1720 will
remain in a READ condition.

3)UP

This control advances the step numbers one by one from
the STEP number indicated. When END STEP is reached, it
returns to START STEP of the step sequence. |f no END
STEP is set, or if the UP key is pushed beyond the END
STEP key setting, steps will proceed to the last step 61,
and will then return to the START STEP of the step
sequence, and stop.

4)DOWN
Reduces STEP numbers one by one from indicated STEP
number until START STEP of step sequence is reached,
and it will stop. If there is no set START STEP, or the
DOWN key is pressed before the START STEP setting it
will return to step 00, and then go on to the START STEP,
and stop.

5) STEP SEQUENCE (A, B, C, D)

The combination between programme start and step can
be set in up to 4 settings (A, B, C, D). Following the
programmed STEP number, steps can then be set up & ran-
dom continuously between 00 — 61. This combination is
set from the A to D keys, and once selected the
oscilloscope will be in the READ condition at the startstep.
The A, B, C, D programme is preset, and remains set ahen
the power is OFF, being indicated by the appropriatel EDs
when power is once again switched on.

6) SCAN

In READ condition, SCAN operation advances the steps
one by one with a one-second interval between steps until
the END STEP is reached, when it will return to the START

STEP and stop in READ. However if no END STEP is set or

if the SCAN key is pushed beyond the END STEP setzing,

the steps will be advanced untii 61, after which i will
return to the START STEP and stop.

Pause action: Pause in SCAN action is achieved by jress-
ing the RESET key. If the SCAN key is again pres sed,
scanning will resume.

Cancellation: If the RESET key is pressed twice in suc cés-
sion, the SCAN action will be cancelled, ani the
CS-1720 will return to the START STEP, in reac <con-
dition.
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7)PRNT

Operates the printer, TP-1724, and the programme data

are printed out. Printing is done from the step indicated and

continues until step 61, when printing will stop and the

CS-1720 will return to the START STEP in the step se-

quence.

Pause action: Pause of printing action is achieved by press-
ing the RESET key once. The printer will print up to the
8 block of that step, and stop. Pressing again the
PRNT key will resume printing from the following step.

Cancellation: Cancelling printing is done by pressing
RESET key twice in succession, when the CS-1720
will return to the START STEP of the step sequence,
and printing will stop.

8) FREE
All programmed functions are cancelled, and the CS-1720
becomes a normal oscilloscope with manual control. At
this time, FREE can be cancelled by pressing RESET.

9)EXT
The STEP number can be controlled by the external BCD
signal, connected to EXT 1/O. EXT action is only possibie
under READ condition, when the STEP SEQUENCE LED is
off. When the external signal is disconnected, step se-
quence 00 is indicated. To cancel EXT action press RESET.

NOTE
During SCAN, PRNT, FREE, and EXT action, all keys
except RESET are cancelled and inoperable.

10) SAVE

Transfers the RAM programme data in the memory of the
CS-1720 to the memory pack MT-1725. This transfer is
effected without changing the RAM contents of the
CS-1720 internal memory. When data transfer is finished,
a buzzer will sound and the READ or WRITE LED will flash
once.

11)LOAD

Transfers the contents of the memory pack MT-1725 to
the intemal RAM of the CS-1720, without altering the
memory pack contents. When the transfer is finished, the
buzzer sounds and the READ or WRITE LED will flash as in
SAVE above.

When the memory pack is not connected, LOAD will not
operate to protect the data in the memory.

NOTE
If SAVE is pushed by mistake instead of LOAD, or
vice versa, all important data will be changed. Accor-
dingly be sure to press the correct key.

12)STRT

Start step sequence key. Used for setting up START STEP
numbers and/or read out the start step number of the se-
quence.
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13)END

End step sequence key. Used for setting up END STEP
numbers and/or read out the end step number of the se-
quence.

14)READ

The read out key. When pressed, the green READ LED will
light and programme will be read out at the indicated step.
It operates according to the programme contents.

15)ALL WRT
All blocks are set in WRITE state completely and total panel
control operation is possible; and red WRITE LED will light.
All panel controls can be set up for programming.

NOTE
The data of the panel set up is stored into RAM only
when STO key is pressed.

16) PART WRT

Selects part writing function both READ and WRITE LEDs
light up and STEP LED is off.

Set up one of the block number keys from 1 to 8, which
necessary to change the mode. In this case, only block
number which has been set in PART WRITE state, is in-
dicated in one figure. Panel control operation is possible in
the only block which has been set up and can be set up for
programming. All other blocks are set in READ state,
therefore panel control operation is impossible.

—— NOTE
When STO key is pressed, part writing of only the
block preset will be done, without altering the rest
of the blocks.

if it is necessary to change the biock number tobe
part written, press the desired key before pressing
the STO key. After part writing is completed, the
step number is advanced by one, and is so in-
dicated. The oscilloscope will be in ALL WRT state. ]

17)STO

The memory activation key. It is used for all wwriting

actions, ALL WRT, PART WRT, START STEP, END STEP.

ALL WRT: The programme setting of each panel switch in
all blocks is stored as data, advancing the step number
by one.

PART-WRT: Each panel switch programme seting in
designated block only, is stored as data, advancing
step number by one.

STRT/END: Sets up start steps and end steps of the
programme and writes them.
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2.PROGRAMME OPERATION

Referring to the section on manual oscilloscope operation,

switch on the power switch. Check if any of the STEP

(26), READ (27) LEDs and one of the STEP SEQUENCE

LEDs are lit or not. With the green READ LED lit, the

oscilloscope is ready for operation.

—— NOTE
If at the beginning of operation the first stage pro-
gramme setting has not been done, all A, B, C, D
LEDs may be lit and the buzzer may be sounding. In
this case, reset A, B, C, D or push the RESET key. If
the buzzer continues to sound, turn power OFF and
check each external cable connection before switch-
ing on again.

When the oscilloscope is ready for operation, press the
RESET key.

I) UP/DOWN Operation for STEP

Continuous STEP UP

Witn each operation of the UP key, STEP is advanced one
by one. When END STEP is reached, it returns to the
START STEP. If the UP key is pushed after the END STEP
setting, the steps will be advanced until step 61, after
which it will return to START STEP. If the UP key is pressed
from a number below START STEP, the steps will be ad-
vanced till END STEP, and will then return to START STEP.

Continuous STEP DOWN

Each operation of the DOWN key will reverse the step
numbers indicated by one, until the START STEP is reach-
ed, and operation will stop. If the DOWN key is pressed at a
number below the preset START STEP, the steps will go
down to OOQ, then to START STEP and operation will stop.
If DOWN s keyed beyond END STEP preset number,
normal decrease of steps occurs till START STEP, then
operation will stop.

I) START STEP, END STEP Setting

a) STEP SEQUENCE setting
Select one of the keys from A to D and push. The cor-
responding LED will light up.

b) START STEP setting

Using the number keys, indicate in the window the number
of the required step. Push START and STO key in that
order, then the START STEP is set up.

c) END STEP setting

Using the number keys, indicate in the window the required
number. Push END and STO keys in that order, and the
END STEP is set up. Now the programme extent has been
set up and recorded in the memory. Using the same
procedure as above, three other sequence can be set up.

I) START — END STEP Reading out

a) STEP SEQUENCE selection

From A to D keys select the key to be read, and push it. At
this time the START STEP number is indicated in the STEP
(26) window, and the oscilloscope will be in the READ
state.

b} START STEP, END STEP reading

By pushing START and READ keys in that order, start step
reading is possible; similarly, if END and READ keys are
pushed in that order, end step reading can be carried out.

IV) PROGRAMME Writing Operation

(1) ALL WRITE
a) STEP Number setting
Set up STEP number for STEP (26) using number keys
or UP/DOWN key.

b) ALL WRITE setting

When ALL-WRT key is pushed, the green READ LED
will go out, and the red WRITE LED will light. In this
setting, panel operation of the oscilloscope is possible.

¢} Writing in

By pushing STO key, the setting of every control is
stored into the memory. The STEP number is advanced
by one to the next step, and the oscilloscope is still in
the WRITE condition.

d) Continuous writing in

Under setting (c) above, if each switch is set up and
the STO key operated in that order, the prograrmme
can be continuously written in.

(2) PART WRITING in

a) STEP number setting
Set up as for ALL WRT above.

b) PART WRITING in setting

By pushing PART WRT key, the STEP LED (26) will go
out, and the green and red LEDs of READ and WRITE
will light up; the oscilloscope is now in PART WRT con-
dition. Set up the desired block number from 1t o 8,
using the number keys. The number will be indicated in
the STEP window of the front panel. Panel operaionis
only possible for the preset block, and the settig for
each control will be written in. All other blocksare in
READ condition, and panel operation with themis not
possible.

c) Writing in

By pushing STO key only the memory of the coit ents
of the set up block can be changed. The STEP nuirmber
is advanced by one to the next step, and the CS1 720

is in ALL WRITE condition.
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V) Programme Reading Operation
(1) Setting up for READ condition

a) Reading of START STEP

By keying RESET or STEP SEQUENCE, START STEP
reading condition is achieved. in this case reading from
programme in the STEP SEQUENCE can be con-
tinuously carried out, using the UP key.

b) Reading of direct STEP

Set up the desired step numbers using the numbers
key or UP/DOWN key. The numbers will be indicated in
the STEP window (26) on the CS-1720 front panel.
By pressing READ key any step can then be directly
read.

V1) Manual Operation of CS-1720 Oscilloscope

When FREE key is pressed, all programmed functions are
cancelied and manual operation of the CS-1720 is possible
as for any normal oscilloscope. The LEDs for STEP, READ,
WRITE, and STEP SEQUENCE are all off. All keys except
RESET cannot be used. By pushing the RESET key, FREE
action is cancelled.

VHl) Automatic Step Transfer Operation

in READ condition, pushing the SCAN key automatically

advances the STEP setting from the indicated step through

to the end, with a period of about one second between
steps. When the end step is reached, the CS-1720
automatically returns to the START STEP and stops.

During SCAN operation, all keys except RESET are

inoperable.

Pause action: During SCAN operation, pushing the RESET
key will temporarily stop the action. To continue, press
the RESET key once again.

Cancellation: The SCAN operation can be stopped if the
RESET key is pressed twice in succession. In such a
case, the CS-1720 will return to the START STEP and
stops.

OPERATION OF OPTION

I) Probe Selector Control and Operating Instructions
The Probe Selector (RU-1722, RU-1723) contro!l can be
used in combination with CH1 input, CH2 input, and EXT
input of the CS-1720. Also, manual operation of the
oscilloscope with the probe selector is possible after
pushing FREE key. In Programmed action, the selector
becomes the programme section for one part of blocks 7
and 8.

a) Connections with RU-1722
In combination with RU-1722, inputs can be selected as
follows:
CH1; b5 inputs
CH2; 5inputs
EXT; 3inputs
5-6

b} Connections with RU-1723

The following inputs can be selected in combination;
CH1; 10 inputs
CH2; 10 inputs
EXT; 3 inputs

—— NOTE

(1) The probe selector (RU-1722, RU-1723)
power is interconnected with the CS-1720
oscilloscope. For detailed connection and
operation instructions, refer to the probe selec-
tor instruction manual.

{2) When connecting and disconnecting the probe
selectors, make sure power switch of the
CS-1720 is in the OFF position.

(3) Use CH1 and CH2 input coupling of
oscilloscope in the AC position.

II} Operation of The Printer

Connect the Thermal printer TP-1724 to the PRINTER /O
connector on the rear panel of the CS-1720, referring to
the printer TP-1724 instruction manual for detailed instruc-
tions. Pressing PRNT key activates the printer, and a hard
copy of the programme data is printed out, from the step
indicated at the time of pressing the PRNT key to step 61,
whereafter it will return to START STEP and stop. During
printing, the step number indicated on the CS-1720 STEP
window will not alter, and all keys except RESET are in-
operable.

Pause action: During PRINT action, press RESET key. Print-
out will continue till the end of that step, and stop.
When PRNT key is pushed again, print-out will con-
tinue from the next step.

Cancellation: Print operation can be fully stopped if the
RESET key is pressed twice in succession. Pint-out
will stop, and the CS-1720 will return to STARTSTEP.
NOTE

If PRNT key is pressed when the printer is not or im-
properly corrected, a warning buzzer will sound.
The buzzer can be cancelled by pressing RESET
key.

IT) Programme Transfer

By connecting Memory Pack MT-1725 to the EXT I/O con-
nector on the rear panel of the CS-1720, data of internal
RAM can be transferred in or out.

a) From CS-1720 to Memory Pack MT-1725
By operating SAVE key, programme data contents of the
RAM are transferred to the Memory Pack MT-1725.

b) From Memory Pack MT-1720 to CS-1720
By pressing LOAD key, contents of memory pack wvill be
transferred to CS-1720 internal RAM.
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. both transfer modes, the programme contents of the V1) Step Control Operation from External BCD Signal
- ~nsferring unit remain unaltered. When transfer is Step numbers can be controlled from an external BCD unit
niplete, a buzzer will sound, and the READ or WRITE LED connected to the EXT 1/O socket on the rear of the
" flash once. CS-1720 body. EXT operation is only possible in READ
-NOTE operating condition, with STEP SEQUENCE LED off. If no
“hen the memory pack is not connected, LOAD external signal is connected, when this key is pushed, step
<ey is not effect to protect the data. When connect- 00 will be indicated. To cancel EXT operation, push RESET
ing or disconnecting the memory pack, be sure key. :

power is OFF in order to protect the data. In addi-
tion, do not subject the equipment to electrical
shocks, due to the fact that the body contains the
back-up battery for the memory. High temperature
and humidity should also be avoided. When the
Memory pack back-up battery is low, the STEP
LEDs will flash on and off indicating a change of
battery is necessary. If a mistake is made, and
SAVE s pressed instead of LOAD, or vice versa, the
data will be lost, therefore great care should be
taken to push the correct button.
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CIRCUIT DESCRIPTION

GENERAL

Refer to the block diagramme

The programmable part of oscilloscope CS-1720 is an all-
logic control circuit. Logic control means that the
oscilloscope is controlled by the logic signal only, without
selector switches. Thus in the programmable computer
CS-1720, there are many relay switches, analogue swit-
ches and transistor switches. This logic signal controls
several circuits from CPU unit memory through the output
port of /O unit. The logic signals coming from the various
switches on the front panel of the CS-1720, remote con-
trol unit , probe selector, etc. are connected to the input
port of the I/O unit, and can be stored into the CPU unit
memory using the STO key on the keyboard. The memory,
switches, and circuits are related to each other as indicated
in Fig. 6-1 (Input/Output Port is abbreviated).

SWITCH, ENCODE, DECODE CIRCUIT
The I/O unit is in the center of the connection diagrammes
7-1 and 7-2. In Fig. 6-1, the SWITCH is shown on the left
side and the CIRCUIT is shown on the right side of the con-
nection diagram 7-1, 7-2. FI17 and FO17 circuits as seen
in the diagramme have the following meanings:

| O Function

| OO Input port (switch side) signal

O, Output port signal (circuit side)

Tt 1 is a sample number from number 1-8.
These numbers correspond to the block
numbers located on the control panels of the
CS-1720 oscilloscope, the remote control
unit and the probe selector unit. 1 is the
channel 1 VOLTS/DIV, AC/DC switch posi-
tion. '

Toreiiiinenans Each block is composed of 0-7 8 bits. The
bit number is this number. No. 7 cor-
responds to the AC/DC switch of CH1.

For example, if the signal level of FI17 is high, the CH1
AC/DC switch is set to AC. When the level is low, DC is
selected. When the signal level of FO17 is high, then CH1
AC/DC switch is set to AC coupling; when the level is low,
DC coupling is selected. To know the switch position and
the port bit pattern refer to troubleshooting section, Tabie
9-1 and 9-2. Since there are many contact points in the
SWEEP TIME/DIV switch, use the encoder and convert to 6
bit (FI50-FI55).

R8-R36 and C8-C36 of the vertical logic unit act as a noise
rejection filter.
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READ, SCAN, EXT

SWITCH CIRCUIT

!

MEMORY The oscilloscope is operated
according to memory con-
tents.

SWITCH CIRCUIT

The oscilloscope functions ac-
MEMORY cording to the switch position
as a manual oscilloscope.

i |

ALL WRITE

SWITCH

CIRCUIT

STORE

In this condition, the oscillo-
MEMORY scope is in FREE function, but
when the STO key is operated,
the switch data is stored inthe

il

memory.
PART WRITE
SWITCH CIRCUIT

STORE

In this case of the 8-bbck
MEMORY switch, only one biock is con-
nected with the oscilloscope
circuit, and the same block is
written in the memoary.
However, if the STO key is
operated, only that block can
be written in.

=

Fig. 6-1

ATTENUATION CIRCUIT

Refer to connection diagramme 7-3

Attenuation circuit selection is achieved using relays. By
using the attenuation circuit, attenuation of 1/1, 1/10,
1/100 and 1/1000 can be achieved. The 1/1000 atenua-
tion is achieved by using the 1/10 and 1/100 attenuiation
in series connection. An attenuation sequence of 1-2-5
selector is composed of the vertical amp unit RL1 -RL4.
These relays switch the amplifier load resistane and
change the gain. The relationship between VOLTS/DI'V and
each control signal is shown in toubleshooting sesction,
Table 9-4. When the AC-GND-DC switch is in the GND
position, RL1 and RL5 are activated. RL2 is the rnlay for
AC/DC selection. Q1-Q4 is a buffer armplifier whigs is an
impedance converter.
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VERTICAL AMPLIFIER

The converted impedance signal in the attenuator unit is
amplified in the vertical amplifier unit. This amplifier is com-
posed of 5 steps involving CH1 and CH2 selector circuit
and trace separation circuit, obtaining a gain of approx-
imately 50 dB. These amp units are all composed of dif-
ferential amplifiers with cascode series stages, except for
the trace separation circuit. The first and second stage
amps use a constant current source in order to obtain a
high CMRR (COMMON MODE REJECTION RATIO). (CH1,
Q3, Q6 and Channel 2, Q37, Q40). The second stage
amplifier operate GAIN VERIABLE PRESET. Refer to con-
nection diagram 7-4.

FET’s Q9 and Q10 in the vertical amplifier unit control CH1
GAIN VARIABLE resistor. When GAIN PRESET is set to
CAL, the gate voltage of the FET circuits becomes lower
than the pinch off voltage; the value of the resistance Ros
between drain and source becomes very high. When gate
voltage is high, Ros vaiue is small, and when gate and drain
voltages are same level, Ros value is several tens ohm. In
this case the second amp gain is at minimum. VR1-VR4
and VR6-VR9 of the attenuator unit act as preset for this
gate voltage. IC1 and IC2 in the vertical logic unit act as
the analogue switch, and select one of the preset voltage
levels. CH1 and CH2 GAIN volume controls of the remote
control unit are pull/push switches. When these switches
are pulled, INH (INHIBIT) of IC1 and IC2 is at a high level,
and the FET gate is separated from the preset volume, and
connected to the GAIN volume control of the remote con-
trol unit.

The third amplifier effects preset of the vertical position.
Vertical position is also controlied by DC, the same as GAIN
PRESET. This DC voltage is supplied to the base of 215
and Q16 of CH1 and Q51 and Q52 of channel 2. Fig. 7-56
is the circuit diagramme of the POSITION PRESET function.
The position control signal (CH1/CH2, POS1, POS2) is ob-
tained by IC and transistor switch of the remote control
unit. In the third amp on channel 2 side, INVERT operation
is carried out in addition to vertical position . In the usual
case Q47 and Q48 are operated as differential amplifiers,
and Q49 is in cut off state. In the case of INV operation
Q49 and Q50 are on; Q47 and Q48 are cut off, and as a
result of this, phase is inverted. Q53-Q56 operate as the
selector switches for the above operation.

The CH1 OUT amplifier consists of Q21, Q22 and
Q31-Q34. Q31-Q34 act as the darlington connected com-
plementary symmetry emitter follower with an output im-
pedance of approximately 50 €.

Q63 and Q64 act as the amplifier in CH2 X-axis, during
X-Y operation. Q23 and Q24 act as the trigger amplifier for
channel 1, and for CH2, Q61 and Q62.

Q25-030, Q65-Q70, Q75, and Q76 also act as amplifiers
by means of selector circuits CH1 and CH2. When Q of
P13 is at a high level, and Q is at a low level, Q68 and Q69
are OFF. In this case, CH1 is selected. If on the other hand
Q is low and Q is high and Q28, Q29 are OFF, CH2 is
selected. In the ADD state, Q and Q levels are both high.
When ADD is selected, Q71 and Q72 are the transistor
switches, whose function is to keep the operational level of
the circuit constant.

Q73 and Q74 are the amplifiers to pick up the trigger
source when VERTICAL MODE is selected. The output of
CH1 and CH2 selector circuit goes into the trace separa-
tion circuit Q77-Q89 through the delay line. When SEP
switch is OFF position, in P12 the TS is low, TS is high,
Q81 and Q82 are OFF, and Q79 is ON. When SEP swit_c_h_
is ON position, during sub sweep operation, TS is high, TH
is low, Q79 is OFF, and Q80 is ON. According to the
voltage of SEP position of P14 the current from Q80 is
supplied to Q77 and Q78 and position is moved. Q84 and
Q85 make up the amplitude fimiter system so as not to
saturate the vertical output amplifier. Q86-Q89 are buffer
amplifiers and have a low output impedance.

Q90-Q95 are the transistor switches in order to select the
trigger signal for CH1, CH2, V. MODE. According to the
CHT, CHZ and V. MODE signal, of P10, the output is
realised as the trigger source at P11.

SWEEP UNIT

The internal sync signal from the vertical amplifier unit goes
in to the trigger source selector circuit through Q1 and Q2
amplifier circuit. The relays RL1 and RL2 select the sync
signals INT, EXT and LINE. RL3, RL4 and Q7 make up the
trigger source coupling change-over circuit. When DC,
[Frzs and HFzz are in high level, AC coupling comesinto ef-
fect. Q5 and Q6 comprise the FIX SYNC circuit, and detect
positive/negative peak-levels of the trigger sourie; the
center value between positive and negative levels acts as
the trigger level. Q8 ~ Q20 are trig amplifier. A Schnidt cir-
cuit restores the trigger amplifier output, and after v arious
operations, the trigger amplifier output becomes the clock
for flip-flop IC7a as a trigger pulse.

Fig. 6-2 is a detailed block diagram of the above circuit.
When the trigger coupling is not set to VIDEO, the €rigger
amplifier output signal is fed to the Schmidt circut. This
output becomes the clock after selected by SLOPE of P39.
When the trigger coupling is set to VIDEOQ, from thg trigger
amplifier output signal, the emitter of Q19, only the SYNC
signal is picked up by the SYNC separation circuil (Q20).
When VIDEO FRAME operation is selected, Q21 is the in-
tegral circuit switch to remove the LINE SYNC sigial. The
SYNC signal through the integral circuit appearsirl €ach
field. This signal is divided by IC7b and is syncir onized
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with FRAME. The gate circuit of IC3 selects LINE and
FRAME. The VIDEO SYNC signal polarity is selected by
IC4c and IC4d.

The AUTO circuit is composed of IC4a and IC4b, and Q23,
Q24 of the sweep unit. If there is no trigger signal when
the AUTO/NOR switch is set to AUTO, the input signal of
NAND GATE, IC6d, goes into high level, and sweep is
started when the HOLDOFF circuit is in the positive timing.
When there is a trigger signal, or when the NOR position of
the AUTQO/NOR switch is selected, the AUTO circuit output
falls to the low level and sweep is synchronised with the
negative timing of 1IC7a clock.

Fig. 6-3 shows the basic circuit of the sweep generator.
When Q25 is OFF, according to the SWEEP GATE signal,

the timing condensers C30 and C31 are charged by the
constant current circuit {Q35), decided by the timing
resistors, (R91-R101), and sawtooth wave is obtained.
When this sawtooth wave reaches a prescribed level, the
Schmidt output of the HOLDOFF circuit is inverted, the
sweep gate signal rises to high level, and Q25 is switched
on. As a result of these processes, the timing condenser is
discharged. The timing resistor Ry is selected by the selec-
tor switch composed of Q36 to Q51. in addition the timing
condenser can be altered by the switch com_pised_c_)j
Q28-033. The selector signal is controlled by RT1-RT8
and CT1-CT7 of P41. Refer to Table 9-3 indicated
troubleshooting.

O
\O—-——-—
FRAMET
x1/2

SCHMIDT
TRIGGER AMP TRIG POINT
! f |
l SLOPE |
0 ! SWEEP
i |
| * 7
i
i H NOR & [
! ( store ) \'o— I
v v - VIDEO O | CLOCK
M | VIDEO |

VIDEO |
LINE :
SYNC SEP POLARITY |
SELECTOR |
|
{
|
1
!

NOR/VIDEO

Fig. 6-2 Detail Block Diagram of Trigger Logic
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DC voltage is added to the base of Q35 in order to carry out
SWEEP VARI PRESET. This voltage controls the constant
current source output. The SWEEP TIME VARI PRESET cir-
cuit can be seen in connection diragram 7-6. The preset
voltage is set by VR1-VR4 of the horizontal switch unit,
and is selected by the switch (Q1-Q4). If the SWEEP TIME
VARI volume switch is pulled (on the remote controller),
switch Q1-Q4 is OFF and depending on the position of
VR15, the preset voltage is changed.

+35V

--RT2:H

SWEEP Q35

VARIABLE
PRESET

SWEEP GATE

C31

Q25

- = =

1

1

l
-

[}

| .
—_— J— —
CTiorCT2:.L CT3and CT4:H

Fig. 6-3 Basic Circuit of Sweep Generator

IC8b, IC8c, IC10, Q27 and Q28 of the sweep unit com-
prise the HOLDOFF circuit. The sawtooth waveform signal,
impedance is converted by Q54, is added to the Schmidt
circuit composed of Q27, 028, IC8b and IC8c. When the
sawtooth waveform signal is above the prescribed level,
the Schmidt circuit output is inverted, the sweep gate level
is high and the timing condenser is discharged. At this
time, D25 is OFF, so the input to the Schmidt circuit falls
by a time constant, determined by hold-off condensers
C24-C29 and R77. When the voltage drops below the
hysterisis level of the Schmidt circuit, the Schmidt output
level is high, and goes into trigger wait condition. IC10 is
the HOLDOFF condenser selector switch. In the 0.5us and
0.2us ranges, all switches are OFF, and the HOLDOFF con-
denser becomes a stray capacitor for the switch. The
waveform of each part is illustrated in Fig. 6-4

TRIG P SWEEP TIME
G POINT IC l=
hargin i i
i or g 9__, r_gl_?chargmg
1 I
| |
! 1
A. Q54 Base |

]
Lo
1HYSTERESIS

B. Q27 Base
(SCHMIDT
INPUT)

)
|
|
|
by
I
C.IC8bpin 5 b ; ,
I |
D. IC8c pin 8 :
{SCHMIDT |
ouT) _l | I

HOLDOFF TIME

Fig. 6-4 Waveform of HOLDOFF Circuit

IC9a and IC9d form the CHOP selector oscillator circuit,
with a frequency of approximately 400 kHz. IC9b and
IC9c act as chop oscillator and as blanking signal from
SWEEP GATE signal and have signal Qo which select ver-
tical axis CH1 and CH2. Q56 and Q57 form the selector
switch in order to send the X-axis signal to the horizontal
amplifier, in X-Y operation. Q60 and Q61 control the base
bias of the transistor switches. The calibaration voltage
generator circuit is composed of 063-Q65.

VERTICAL OUTPUT AMPLIFIER UNIT

The signal from the vertical amplifier is amplified by the ver-
tical output amplifier unit with a gain of 20 dB. Qb is the
active load of the cascode amplifier Q1 and Q3; peaking is
carried out by C11.

VERTICAL AND HORIZONTAL LOGIC UNIT

Refer to the connection diagramme, 7-2. In the vertical and
horizontal logic unit, encode/decode, vertical mode, tigger
source, and coupling slope signals are converted to achieve
perfect control of the vertical amplifier and sweep uinit.
IC9b acts as a flip-fiop for CH1 and CH2 selection in the
vertical amplifier. RS flip-flop operation is carried out by

CH1 SET and CH2 SET in single trace operation. in dual
trace operation, CH1 and CH2 selection are carried out by
the negative edge of the clock input. In ALT mode the tim-
ing is effected by the end of the sweep, and in CHOP, the
CHOP signal carries out the timing.

IC9a selects trace separation using the negative edge of

‘the sweep gate signal. IC5-IC7, and IC8b, 1C8c and | C8d

produce the signal for selection of the trigger source; thhese
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signals are V.MODE, CH1 and CHZ2, from the vertical mode
signal, trigger source and the vertical selector signal (Q).
IC4 and IC8b are the switches for slope selection. Refer to
Fig, 6-5 for the time chart.

MODE: ALT
SOURCE: V.MODE
SLOPE: CH1+/CHZ-

CH1 CH2

SWEEP

SWEEP
GATE

Qs

9\
N\
IS

SLOPE
TS

MODE: CH1 SEP ON
SOURCE: CH1
SLOPE:  CH1+/CH2-—

MAIN sSuUB
SWEEP SWEEP
i it
SWEEP __/I /]
SWEEP I l J l l |
GATE '
Q

R S .
SLOPE _—l——
S

TS

Fig. 6-5 Time Chart
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Fig. 6-6

HORIZONTAL AMPLIFIER UNIT

The horizontal amplifier unit is composed of two stages.
The front stage of the amplifier, Q5 and Q6 operates the
X5 MAG function by selecting the gain. Q1 and Q3 are the
switches for the above function. Q2 and Q4 act as the con-
stant current regulator. D6 and D7 act as the clip diodes in
order to avoid saturation of the following amplifier stage.
The second stage amplifier is composed of @9-Q12. C11
is the peaking condenser, to improve the high frequency
response.

POWER BLANKING UNIT

Of the six voltage systems output from the switching
power circuit, all but the + 55 V are doubly stabilized by a
series regulator. Q1-Q7 are its control transistors. IC1 and
IC2 are the error amplifiers. The CRT high tension voltage
is obtained from a DC-DC converter. Q21 is the biocking
oscillator and is connected to the converter transforrmer in
P61. 6.3 V, the negative line of — 1500 V and the positive
line of 4.5 kV are delivered already stabilised. Q17-Q19
act as the error amplifier. The blanking circuit is composed
of Q12-Q14, Q23 and Q24. Q15 carries out the switching
for these outputs. DC reproduction takes place on the first
grid of the CRT. The autofocus circuit is controlled by Q10
and Q11. The blanking waveform and reverse phase signal
are added to the focus electrode of the CRT. Q16 isthhe DC
reproduction circuit. Q22 is the external Dbrighstness
modulator circuit. When the TTL level is hich, the
brightness of the trace is increased. Q8 and Q9 are the
transistors for trace rotation circuit.
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CPU CIRCUIT COMPONENTS

CPU: uPD8085AC (IC11)
Central processing chip of the CPU Board.

ROM: MB8516ZC or MB2732A (IC6)
Programed Rom. This Rom is FAMOS Type, and 2
kilobytes or 4 kilobytes size.

RAM: MB8414 (IC2, 5)
For data storage and subroutine stack. The ram is syn-
chronous type CMOS RAM and 1 kx 4 bits size.

ADDRESS LATCH: MB74LS373 (IC8)

The lower 8 bits of the CPU ADDRESS bus is multiplexed
with DATA bus, ADDRESS bus is separated by ALE signal
from CPU chip. The lower 8 bits of ADDRESS bus is latch-
ed by the IC with ALE signal.

LOW BATTERY LEVEL DETECT CIRCUIT (IC4)

The circuit detects Battery Level down to protect RAM's
data. |f Battery is down, the circuit send a signal to CPU’s
RST5.5 terminal, and external signal from Memory pack is
same.

POWER SUPPLY LEVEL DETECTER AND EXTERNAL BAT-
TERY LEVEL DETECT CIRCUIT. (Q3 AND, PIN 11 AND 12
OF IC10)

To protect RAM’s DATA, when power switch is operated
the circuit disable to access the RAM from CPU. And when
power level reach about 4.7 V, the circuit enable to access
the RAM,

ADDRESS DECODER: M74L$138 {IC3), M74LS32 (IC1)
The circuit makes chip enable signals for many circuits, for
example on CPU board’'s RAM ROM, memory pack etc. The
circuit also makes signals ANDed WR signal for 1/0 board
using IC1.

PRINTER DRIVER: 2SC536 (Q4)
The circuit transfer signal from CPU’s SOD terminal to
printer’s ports.

MEMORY DISABLE CIRCUIT: 28C945 (Q1)
The circuit disable to access to the RAM, when power line
level reaches about 4.7 V.

OTHER CIRCUITS
(1 IC10¢:
Buffer for HOLD signal from CPU chip.

{2) 1IC104d:
When HOLD signal comes high level, 10/M signal goes
three state.

(3) IC10 b: ____
When HOLD signal comes high level, output WR signal
from the IC goes three state.

(4) IC10 a: .
When HOLD signal comes high level, output RD signal from
the IC goes three state.

(5) 1C 7 b:

Bus transceiver controll to access from CPU chip to exter-
nal or internal circuit.

6-6



CIRCUIT DESCRIPTION

CPU CHIP ,PD8085 PIN CONNECTION

Number Sign Function

1 X4 X Tal connection terminal

2 X, X Tal connection terminal

3 RESET OUT For RESET output signal

4 SOD Serial data output port

5 SID Serial data input port
This input is not subject to any mask
or interrupt enable/disable instruction.

6 TRAP The receipt of a positive-going edge
on the TRAP input triggers the pro-
cessor’s hardware interrupt sequence.

7 RST 7, 5 Negative edge of input interrupter

8 RST 6, 5 High level input interrupter

9 RST S5, 5 High level input interrupter

10 INTR High level input interrupter

1 INTR INTR interrupter

12 AD, fggress data of least significant bit

13-19 |AD,~AD, Address data of numbered bits, 1~7

20 Vss GND terminal

21-27 1A~ Ayy Bit address data, 8~ 14

28 A Address data of most significant bit
MSB

29 Se Status signal (refer to Table 6-2)

30 ALE Address latch negative edge signal

31 WR Address latch positive edge signal

32 RD CPU-BUS read signal

33 S, Status signal (refer to another fig)

ol ey i e e

5 [y | B oty stop of 0

3% |BESETN | Geer i ow el

37 CLK CPU CLK output terminal

38 HLDA CPU HOLD acknowledge signal

39 HOLD HOLD require signal from CPU

40 Vee +5V

6-7

Table 6-1

CPU STATUS
Terminal | 10/M S Sy Status
0 0 1 |WRITE to MEMORY
0 1 0 |READ from MEMORY
1 0 1 |Write to I/O
1 1 0 |READ from 1/0
0 1 1 IFETCH of OPE code
1 1 1 |Acknowledgement of INTERRUPT
0 0 |HALT
Table 6-2

Mi8516 ZC PIN CONNECTION

Pin Number Sign Function
1-8 ArA, Address bits, 7-0
9-11 Dy-D, DATA bits O-bits, 2
12 GND GND terminal
13-17 D;-D, DATA bits, 3-7
18 CE Chip Select signal (in low level)
19 A Address bit, 10
20 OE ?:;;8:/!' to open output buffer of
21 Vpp Programme voltage terminal
22 Ay Address bit, 9
23 Ag Address bit, 8
24 Vee Power supply terminal

Table 6-3

Voltage value of each component

Power supply.....cccovvuvnnens 5V £5%
Battery voltage. ............... 2.7V-3.4V
Zenner diode .................. D3, approx 2.8 V

CPU xPD8085 Output frequency from P37
1.793 MHz 5%

CPU Terminal Levels in Normal Operation

TRAP terminal ................ LOW

RST 6.5 ...cevviviiniiniininnne LOW (High level when
battery power is low)

HLDA. ... LOW

RSTS5.5 ccoviciiiiieiieenennen LOW (HIGH with operatomn
of key)

Other terminals are dynamic operation.



I/0 CIRCUIT COMPONENT

Oscilloscope control port: M74L5374

CIRCUIT DESCRIPTION

Input port from panel switch: M74LS373
7 segments LED indication port: TC4511
Output port decoder: M74LS138
Input port decoder: M74LS5138

Key board driver port: M74L.5196
Key board input port: M74LS126
Buzzer step sequence LED port: M74LS374
Auxiliary logic circuit: M74LS02

MEMORY MAP
READ WRITE
0~ OFFF PROM
1000~ 13FF RAM RAM
3000 KEY DRIVE PORT
7 SEGMENTS LED
4000 INDICATION PORT
STEP SEQUENCE
5000 BUZER LED PORT
KEY BOARD MEMORY PACK
6000 RETURN RESET
MEMORY PACK MEMORY PACK
7000 DATA DATA
OSCILLOSCOPE OSCILLOSCOPE
8000~ 800F CONTROL PORT CONTROL PORT

Note: involves FF 16 expansion version

Table 6-4

KEYBOARD UNIT

Located in RT-1721 control unit
Using IC units, SN74LS148

To encode the signal from the keyboard.

OPERATION

The drive signal originates from the 1/0 board of the main
body {refer to Fig. 6-7). This signal is the input from P03,
and if the key is not pushed, then the output signal from
PO9 is in high level at KDO-KD2, and at KD3 it is in low
level. When the key is operated, the level of KD3 is raised
to high, and the code corresponding to the key is output at
KDO-KD2. This PO3 key drive signal is cancelled. (refer to

Table 6-5)

KEY SWITCH
r—- T B
|
| |
| |
! |
| [
HE R I 114
| 1C 1 J
P09
Ki
KD |
A4 A
STEP SEQUENCE
LED
KD7|KDE{KD5[KD4 o] c| 8] A
l IPO3 I JPIO
Fig. 6-7

KD7 ——I

KD6

KD5

KD4

Note: The software preset the timing, therefore timing is not cons-
tant as shown. When the key is depressed, the level of the

key drive line is raised to high level.

Fig. 6-8
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CIRCUIT DESCRIPTION

MEMORY PACK OPERATION
BUS TRANSCEIVER

Buffer between main body of CS-1720/and memory
MEMORY
COUNTER

Counter deciding memory address
OTHER CONTROL CIRCUITS
TC4001

Pins 9, 10, 11

Clock for address counter

Pins 1, 2, 3

Counter RESET signal
TLO61

Backup battery monitor

WR D_ Reset
I signal
P1

CE7 Memory Counter
CE7 BUS

DATA BUS Trans
ceiver

1t

DO-~D3
|

== \

CE8 Delay circuit Signal

Fig. 6-9

KDO KD1

A
O
N

Corresponding key

A, STO, 7

S24, DOWN, READ, 6

$23, D, ALLWRT, 5

PRNT, SCAN, PART WRT, 4
SAVE, UP, END, 3

LOAD, RST, START, 2

EXT, C, 9,1

FREE, B, 8,0

Table 6-5

=2 | B OO =l=|O|OC
a|l=a|alalo|lo|o]o

“ ([O|=|O|={O|=|O

6-9

WRITE

CE ' i

{IC1 pin 1) | |

1'400"51 CHANGE
l/

] ]

2|OOr}s
—

CLK I | |
(IC3 pin 10} |
Ll
|
]

DATA | DATA : |
WR !
(IC4 pin 2) | I

READ 10

' l Valid I
DATA
-C—é. P
(IC1 pin 1) —:z i
e —

IS
o
3
[}
ES
o
3
n

RD !
(1C1 pin 1) _.I ”_____
RESET 800ns
= i
CE
{iCt pin 1)
| 40ns ! 60ns
! |
RESET sos— 1
|
{ 350ns |
ADDRES "
(IC3 pin 9)

|
-

CHANGE

Fig. 6-10 Memory pack Timing



CIRCUIT DESCRIPTION

BLOCK DIAGRAM
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| CONNECTION DIAGRAM 7-1 |
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CIRCUIT DESCRIPTION
| CONNECTION DIAGRAM 7-2 ]
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VERTICAL SWITCH UNIT
(X73-1400~00)

CIRCUIT DESCRIPTION

| CONNECTION DIAGRAM 7-3 |
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CIRCUIT DESCRIPTION

| CONNECTION DIAGRAM 7-4 |
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CIRCUIT DESCRIPTION
| CONNECTION DIAGRAM 7-5 |
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HORIZONTAL SWITCH UNIT

(X74-1260-00)

CIRCUIT DESCRIPTION
| CONNECTION DIAGRAM 7-6 |
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CIRCUIT DESCRIPTION
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MAINTENANCE

REMOVAL OF THE CASE

1.

CAUTION
(__

Remove the four phillips screws holding the cable wraps
on the rear panel of the CS-1720, using a @
screwdriver. Holding the front panel of the CS-1720,
slide the case off backwards.

. When replacing the unit in its case, slide it horizontally

along the locating rails in the case base plate until the
front panel is snug against the case.

. Replace the cable wrap and screws, and tighten secure-

ly.

Potentially high voltage (6 kV) is applied to the CRT
and anode cap. Before removing the case,
ALWAYS switch off the power, and disconnect the
power cable from the socket. If power is recon-
nected after removing the case BE EXTREMELY
CAREFUL not to touch them with your hand or
screwdriver.

REMOVAL OR REPLACEMENT OF THE CRT

1.

When removing the CRT for repair or maintenance,
NEVER remove the CRT band. Remove only the moun-
ting screws, and gently slide the CRT backwards, raise
the socket up. If the above procedure is followed,
removal of the CRT is easily accomplished. Replacement
can be done easily.

. Insert the CRT carefully. After locating the CRT on the

retaining rubbers, tighten the CRT retaining screws
loosely. Fix the screws of CRT bands so the CRT is in
parallel with the frame and then tighten the screws of
CRT mounting hardwave.

. As slots are provided in the CRT bracket, the CRT can

be moved right and left, and back and force. As the
bracket is inclined by 45°, the CRT can be positioned in
an arbitrary position. To fix the CRT, tighten the CRT re-
taining screws loosely and fix the CRT to be in parallel
with the frame. Then, finally, fix the CRT retaining
screws tightly.

CAUTION:
A high tension voltage is remained at the anode of
the CRT. Before removing the CRT, connect the
anode to the ground via a 100 kQ load for 5
seconds to discharge the voltage.

CRT retaining screw

CRT retaining blacket

CRT blacket



MAINTENANCE

REPLACEMENT OF SWITCHING POWER SUPPLY

The switching power supply is in a shield case at the lower
rear of the CS-1720. To remove the switching power sup-
ply, first remove the control and sweep units located on the
right, and undo the screws holding the unit to the left/right
frame.

REMOVING CONTROL UNIT

First take off the two flat cables on the top of the unit, the
three screws and the retaining hex. nut for the seven seg-
ment STEP LEDs, thereafter remove the connector on the
side of the unit. To replace the control unit, follow the
reverse procedure.

NOTE
The control unit has CMOS and RAM backup,
therefore be sure to avoid handling it, or any of the
connected components, roughly.

Control unit

Sweep unit .
e \
T\“’ 7
Retaining screw for )

switching power supply

REPLACING THE BATTERY

If the STEP LEDs flash on and off, it is an indication that the
memaory backup battery is low, and need replacing. In such
a case, it must be changed in the control unit as soon as
possible.

1. Remove the control unit from the body of the CS-1720

as previously described.

2. Remove the 8 screws on the shield case. The lithium
battery is located on the right side of the P.C.B
{X81-1050-00). If after checking the battery level it is
less than 2 volts, replace with new battery, taking care
to observe correct polarity, as shown on the component
side of the printed circuit board.

NOTE
Note that if the backup battery of the Memory pack
(MT-1725) is low, the STEP LEDs also flash, on and
off.

Retaining screw for
switching power supply

Switching power supply

Fig. 8-2
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ADJUSTMENT

To obtain the best performance, periodically accurately
calibrate the unit.
Sometimes, only one mode need be calibrated, while at
other times, all modes should be calibrated.
When one mode is calibrated, it must be noted that the
other modes may be affected. When calibrating all modes,
perform the calibration in the specified sequence.
The following calibration required an accurate measuring
instrument and an insulated adjusting flat blade
screwdriver, If they are not available, contact your dealer.
For optimum adjustment, turn the power on and warm up
the CS-1720 sufficiently (more than 30 minutes) before
starting.
CAUTION:
Calibrate the unit under the following condition.
Temperature: 10 — 35°C
Humidity: Less than 85%

POWER SUPPLY VOLTAGE
Before calibrating the unit, check the power supply
voltage.
Voltage selector: LOW; 90 — 132V
High; 180 — 264V
50/60 Hz
TEST EQUIPMENT REQUIRED
The following instrument or their equivalent should be used
for making adjustments.

Test Model erru:nurrn
Equipment Specification

Impedance: More than 10 MQ,

Digital Multi- DL-720 .
Meter (TRIO) Measuring range:
0.01Vto 198V
Sowave | 56502 | LAY L T e
Generator (Tektronix)
range
Frequency: 50 kHz to 100 MHz,
Sine-Wave S$G-503 | Output impedance: 50,
Generator (Tektronix) | constant voltage over tuning
range

Output signal: 1 kHz,
Amplitude: 10 mVp-pto 10 Vp-p,

Square-Wave PG-506 Accuracy: within +1%,

Generator (Tektronix) Rise time: 35us or less

(1 MHz, 1us or less)

43438

Q Meter (YHP) —
Color Pattern CG-911 _
Generator (TRIO)

Sensitivity: More than 5 mV
Oscilloscope 475A Frequency response: More

(Tektronix)

than 250 MHz

Time mark: 0.5s to 0.1us

Time-Marker TG-501 ..
repetitive waveform,

Generator (Tektronix) Accuracy: within 0.1%
High-Voltage :
P _ input Impedance: 1000 MQ

9-1

Test Minimum
Equipment Model Specification
L TA-57
Termination (TRIO) Impedance: 50 O
Attenuator 011-0059-02 | —20 dB attenuation {50Q)
2041
Power Meter (YEW) —
Auto transfor- SD-265 _
mer (variable) (Tektronix)
P Supol PR-657 Output voltage: O to 32 V
ower Supply (TRIO) | Resolution: 1 mV
Digital 8600A 4-1/2 digit
Multimeter FLUKE Resolution: 100 uV
Frequency FC-754A _
Counter (TRIO)

PREPARATION FOR ADJUSTMENT

Control Setting

The control settings listed below must be used for each ad-
justment procedure. Exceptions to these settings will be
noted as they occur. After completing a adjustment, return
the controls to the following settings.

Power Section

POWER ON
CRT Control Section
INTENSITY Between 12 and
3 o’clock
FOCUS Optimum position

Vertical Section
AC-GND-DC (CH1 and CH2) AC

VOLTS/DIV (CH1 and CH2) 5V/div
GAIN PRESET (CH1 and CH2) CAL
MODE CH1

SEP OFF ()
CH2 INV OFF (L)

Horizontal Sweep Section
SWEEP TIME/DIV 0.5ms/div
SWEEP TIME VARI PRESET CAL

PUSHx 5 MAG x1 (M)
TRIG. Section

SOURCE VERT MODE

COUPLING AC

FIX/MANUAL MANUAL (L)

SLOPE CH1/CH2 +/+

VIDEO POLARITY LINE; +
REMOTE Section (RT-1721)

GAIN PUSH PRESET PUSH, CAL

(CH1 and CH2)
¥ POSITION PRESET
(CH1 and CH2)
% POSITION (CH1 and CH2)

3 (trace centered

PUSH, 12 o’clocl

position
< » POSITION 12 o’clock positir
SWEEP TIME VAR! PRESET PUSH, CAL
TRIG. LEVEL PUSH, 12 o’cloct
position



ADJUSTMENT

Adjustment P.C.B. Test Control . i
Item Control No. Equipment Setting Adjustment and Check lllustration Remark
ADJUSTMENT OF POWER SUPPLY AND CRT
Checking o: Power Supply DL-720 Measure and checking of voltage at P43 and P28
Voltage
1P 2pP 3P 4P 5P 6P 7P 8P
P28 | +55V |+20V | GND +5V +5V | +10V | — 10V
P43 | +120V |+ 55V [ +20V | GND +56V | +5V | +10V | =10V
Adjustment of —1.5kV VR3 x68-1350 |DL-720 Measure the voltage on P60, 2P and adjust VR3 to obtain —1.5kV
High (1.500-1.505kV)
voltage
probe
Coarse Adjustment of VRS X68-1350 SWEEP TIME/DIV: X-Y 1. Operate ¥ POSITION for CH1 and CH2 to position the sopt in the center of
ASTIG and FOCUS CH1, CH2, AC-GND-DC: the CRT screen.
GND A 2. Adjust VR5 to make the spot round and smaller with locating FOCUS knob
CH1, CH2, ¥ POSITION: on the center.
Pulled out
Adjustment of INTENSITY VR1 X68-1350 SWEEP TIME/DIV: X-Y Adjust VR1 so that the spot on the CRT screen disappears when INTENSITY
CglljbCHZI AC-GND-DC: is set in the position of 9:30-10:00
CH1, CH2, § POSITION:
Pulled out
Adjustment of Blanking TC2 X68-1350 |S5G-503 SWEEP TIME/DIV: 0.2ps 1. Apply a 1MHz sine wave signal to CH1 input and operate ¥ POSITION and }
CH1, AC-GND-DC: DC CH1 VOLTS/DIV to display a waveform of 6 divisions vertical amplitude. i \
CH1, VOLTS/DIV: 1V 2. Adjust TC2 so that the start point of waveform has even brightness and A i s S f— -
INTENSITY: Fully CW there is no retrace. \ I
I \ I ‘&‘The waveform edge
\ I should not return.
ZThe intensity should be even.
Adjustment of Z-Axis |I’Ipl.lt TC1 X68-1350 SG-503 SWEEP TIME/DIV: 5[}.8 1. App|y a 100 kHz, 5Vp-p sine wave signa] to CH1 input to d|sp|ay a
Blanking CH1, AC-GND-DC: DC waveform of 5 divisions vertical amplitude. TIINTIN IN T IN I
CH1, VOLTS/DIV: 1V 2. Apply the same signal above to Z-axis input and turn INTENSITY to CCW al & ‘ ‘
so that the dark and bright area of the waveform are distinct. ,
3. Adjust TC1 so that the bright area of sine waveform is symmetrical to the \ \ \
peak point. \ \ l \
a=b
Adjustment of Auto VR2 X68-1350 14754 INTENSITY: Fully CW 1. Set the oscilloscope (475A) for the vertical axis sensitivity at 2V/div. 120V Be sure that the AC-GND-
FOCUS Level Probe (1/10) | SWEEP TIME/DIV: 20us 2. Observe the waveform of the auto focus display point on the AUTO N T B DC selector switch of the
FOCUS circuit (collector of Q10), and adjust VR2 so that the upper DC ] iy oscilloscope (475A) is at
level of the square waveform is approx. 100V (more than 95V}. — < ’‘DC"’ position.
VR6
{Adjust to approx.
100V DC)
N S e ov

Position with HOLDUOFF
VR to facilitate adjustment.
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ADJUSTMENT

VARI

TRIG LEVEL: AUTO

CH2, AC-GND-DC: DC
CH2, VOLTS/DIV: 2mV
CH2, GAIN: Pulled out, CAL

Adjustment P.C.B. Test Control _ .
ftem Control No. Equipment Setting Adjustment and Check llustration Remark
Adjustment of Auto TC3 X68-1350 |475A INTENSITY: Fully CW Vary SWEEP TIME/DIV from 0.1 ms to 0.2 us and adjust TC3 so that the
FOCUS waveform Forming Probe (1/10) | CH1 AC-GND-DC: GND start of trace become an ideal waveform.
Adjustment of CRT Center |VR2 X73-1430 TRIG LEVEL: Pushed in Short-circuit the test point (TP1} of X73-1420 and adjust VR2 so that the
trace aligns with the horizontal center graticule line.
Adjustment of Vertical VR1 X73-1430 |DL-720 Short the short-circuit the test point (TP1) of the X73-1420 and adjust VR1
Geometry for 28V 0.5V reading on the voltmeter.
Adjustment of ASTIG and VR5 X68-1350 SWEEP TIME/DIV: X-Y 1. Operate ¥ POSITION for CH1 and CH2 so that the spot is brought into the _Be sure to bring the spot
FOCUS CH1, CH2, AC-GND-DC: center of the screen. into the center of the
GND 2. Adjust VR5 to make the spot round and smaller. screen. .
{Check) it may be difficult to Qb-
1. Make sure that the spot grows larger when the FOCUS is turned CW or tam. .the correct adjusting
CCw. position near the edge of
2. Make sure that the FOCUS is in a centered position when the spot is the. screen due to the CRT
smallest. peripheral blur.
Adjustment of Trace Rota- |[Trace rotation MODE: CH1 1. Operate ¥ POSITION for CH1 t h
tion knob TRIG LEVEL: AUTO sgeen. v or 0 move the trace to the center of the
CH1, AC-GND-DC: GND 2. Make adjustment to align the trace with the horizontal center graticule
line.
ADJUSTMENT OF VERTICAL AXIS
Adjustment of CH1 ATT VR11 X75-1120 MODE: CH1 Adjust VR11 for minimum or zero movement to CH1 10mV reference line
BAL CH1, AC-GND-DC: DC when set CH1 VOLTS/DIV to 2mV.
TRIG LEVEL: AUTO {Check}
Movement of trace in all ranges should be within +0.1 div.
Adjustment of CH2 ATT VR12 X75-1130 MODE: CH2 Adjustment is carried out as for CH1 ATT adjustment above.
BAL TRIG LEVEL: AUTO
CH2, AC-GND-DC: DC
Adjustment of CH1 DC VR1 X73-1420 CH1, AC-GND-DC: GND 1. Turn CH1 GAIN to fully CCW.
BAL CH1, VOLTS/DIV: 2mV 2. Operate ¥ POSITION so that the tracé aligns with the horizontal center
CH1, GAIN: Pulled out graticule line on the screen.
3. Pull CH1 GAIN and turn to fully CW (CAL).
If the trace moves vertically, adjust VR1 for minimum or zero movement.
4. Repeat above procedures.
(Check)
Movement of trace: within 0.2 div.
Adjustment of CH2 DC VR4 X73-1420 CH2, AC-GND-DC: GND Adjustment is carried out as for CH1 DC BAL adjustment above.
BAL CH2, VOLTS/DIV: 2mV
CH2, GAIN: Pulled out
Adjustment of CH1 GAIN VRS X75-1130 |PG-506 MODE: CH1 1. Apply a 1kHz, 10mVp-p square wave signal to CH1 input.
VARI BNC-BNC TRIG LEVEL: AUTO 2. Operate CH1 ¥ POSITION to produce a waveform on the center of the
cord CH1, AC-GND-DC: DC screen.
CH1, VOLTS/DIV: 2mV 3. Adjust VR5 to become the waveform smaller in 12 o’clock position by
CH1, GAIN: Pulled out, CAL pulling the CH1 GAIN and turning CCW.
Adjustment of CH2 GAIN VR10 X75-1130 MODE: CH2 Adjustment is carried out as for CH1 GAIN VARI adjustment above.

9-3




ADJUSTMENT

Control

item A%:it::m PI\CI:OB eq;li-:rsl:ent Setting Adriustment and Check lllustration Remark
Adjustment of CH1 GAIN VR3 X74-1420 |PG-506 MODE: CH1 1. Apply a 10mVp-p, 1kHz square wave signal to CH1 input. (Reference)
BNC-BNC CH1, AC-GND-DC: DC 2. Operate CH1 ¥ POSITION to display a waveform on the center of the Method of calculation of
cord CH1, VOLTS/DIV: 2mV sCreen. sensitivity error.
CH1, GAIN: Pulled out, CAL | 3, Adjust VR3 so that the amplitude of waveform becomes 5 divisions.
{Check) Sensitivity error
Turn CH1 VOLTS/DIV and apply a reference signal to display a 4 to 6 div =a;t3 x 100%
amplitude waveform when the MODE CH1 and CH1 SEP pushbuttons are b
depressed respectively in all ranges. a=CRT screen amplitude
Sensitivity error: within 5% b=Input signal voltage/
VOLTS/DIV settings
Adjustment of CH2 GAIN VR9 X73-1420 |PG-506 MODE: CH2 1. With MODE CH2, apply a 10mVp-p, 1kHz square wave signal to CH2
BNC-BNC CH2, AC-GND-DC: DC input.
cord CH2, VOLTS/DIV: 2mV 2. Adjustment is carried out as for CH1 GAIN adjustment above.
CH2, GAIN: Pushed in, CAL (Check)
1. Turn CH2 VOLTS/DIV and apply a reference signal to display a 4 to 6 div
vertical amplitude waveform when the MODE CH2 and CH2 SEP pushbut-
tons are depressed respectively in all ranges.
Check that the sensitivity error is within +5%.
2. Apply a 10mVp-p, 1kHz square wave signal to both CH1 and CH2 inputs.
Depress ADD and CH2 INV of MODE and select SOURCE switch to CH1.
By using both CH1 and CH2 ¢ POSITION, two traces should align on the
center of the screen.
Channel error between CH1 and CH2: 0.1 div at 1kHz.
Checking of CH1 and CH2 PG-506 CH1, CH2, AC-GND-DC: 1. With MODE CH1, apply a 10mVp-p, 1kHz square wave signal to CH1
GAIN VARI BNC-BNC DC input.
cord CH1, CH2, VOLTS/DIV: 2. When the GAIN control is turned to fully CCW, the sensitivity should be
2mV within 1/2.5 in comparison with CAL position.
CH1, CH2, GAIN: Pulied 3. Select MODE to CH2, and carry out the same procedure as for CH1
out, CAL above.
Checking of CH1 GAIN VR1 X75-1130 |PG-506 MODE: CH1 1. Apply a 10mVp-p, 1kHz square wave signal to CH1 input.
PRESET and Setting VR2 CH1, AC-GND-DC: DC 2. Set GAIN PRESET to position (1) and adjust VR1 so that its sensitivity
VR3 CH1, VOLTS/DIV: 2mV becomes less than 1/2.5 when rotated GAIN PRESET adjustment control
VR4 CH1, GAIN: Pushed in, CAL (1) on the left side panel to CCW.
3. Adjust VR2 to VR4 in the same procedure for step (1) and (2).
4. After checking the above procedure, adjust CH1 GAIN PRESET VR as in
the table below.
GAIN 1 2 3 4 CAL
PRESET
Setting MIN 3 4 5 6
(div)
Checking of CH2 GAIN VR6 X75-1130 | PG-506 MODE: CH2 Carry out the same procedure as for CH1 above.
PRESET and Setting VR7 CH2, AC-GND-DC; DC
VR8 CH2, VOLTS/DIV: 2mV
VR9 CH2, GAIN: Pushed in, CAL
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ADJUSTMENT

P.C.B.

Test

Control

PRESET and Setting

DC

CH1, CH2, VOLTS/DIV:
5mV

CH1, CH2, § POSITION:
center (main sweep)

pushbuttons. When turned SEPARATE PRESET (VR13) to CW on the left
side panel, the SEP trace should move more than 4 divisions upward from
main trace and when turned to CCW, it should move more than 4 divisions
downward.

. Set the SEP trace to — 3div position to main trace using VR13.

. Check the SEP trace moves together if turned CH1 or CH2 % POSITION.

- Select MODE to CH1 and apply a 10mV, 1kHz square wave signal to CH1
input. Check that in SLOPE CH1 side +/—, MAIN sweep, and in SLOPE
CH2 side +/—, SUB sweep are both displayed.

5. When selected MODE to CH2 if applied the same signal to CH2 input, the

MAIN and SUB sweeps are reversed.

A WN

Iteny A%‘;f‘tt'r'::m No. Equipment Setting Adjustment and Check Hustration Remark
Adjustment of CH1 ¥ VR2 X73-1420 MODE: CH1 1. Adjust VR2 so that the trace aligns with the horizontal center graticule line
POSITION CH1, AC-GND-DC: GND on the screen.
CH1, ¥ POSITION: Pushed | (Check)
in, center 1. When CH1 POSITION PRESET through 1 to 5 is turned to fully CW, the
CH1, POSITION PRESET: trace must move upward more than 4 divisions and it must move
3, mechanical center downward more than 4 divisions when turned to fully CCW.
) 2. When CH1 ¥ POSITION is pulled out and turned to CW and CCW, the
trace should move at feast +2 div from POSITION PRESET settings.
3. By adjusting VR for 1 to 5, CH1 POSITION PRESET settings should be as
in the table below.
POSITION PRESET 1 2 3 4 5
Trace position +4 +2 center -2 -4
{div)
Adjustment of CH2 § VR5 X73-1420 MODE: CH2 For CH2 adjustment and checking, carry out same procedure as for CH1
POSITION CH2, AC-GND-DC: GND above.
CH2, ¥ POSITION: Pushed
in, center
CH2, POSITION PRESET:
3, mechanical center
Adjustment of CH2 INV VR6 X73-1420 CH2, AC-GND-DC: GND Adjust VR6 to bring the trace to its position at CH2 NORM.
Position CH2, VOLTS/DIV: 2mV (Check)
CH2, INV: Pushed in 1. Vertical deviation between CH2 NORM and INV: within 1div
2. The trace should move more than 4 divisions upward when turned CH2 v
POSITION fully CW and it should move more than 4 divisions downward
when turned fully CCW.,
Checking of trace move- CH1, CH2, AC-GND-DC: 1. When changing the MODE switch from CH1 to CH2, ALT, CHOP or ADD,
ment in DISPLAY MODE GND the trace movement should be within 0.2div.
CH1, CH2, VOLTS/DIV:
2mvV
Checking of SEPARATE VR13 X75-1130 |PG-506 CH1, CH2, AC-GND-DC: 1. Depress both CH1 and SEP pushbuttons of MODE or both CH2 and SEP

Checking of Trace Move-
ment in AC-GND-DC

in both CH1 and CH2 position, by using AC-GND-DC switch, trace move-
ment should not vary beyond 0.1 div.
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ADJUSTMENT

2. When the frequency is varied to 20MHz with the oscillator output remain-
ing output, the amplitude on the screen must be over 4.25 divisions and
there must be no stidden dips and peaks during attenuation.

3. Carry out the same way for CH2.

Adjustment P.C.B. Test Control . .
Item Control No. Equipment Setting .Adjustment and Check lHustration Remark
Adjustment of CH1 ATT X75-1130 [434B CH1, CH2, AC-GND-DC: 1. Shaping of waveform
and CH2 ATT PG-506 DC Apply a 1kHz square wave signal to CH1 and CH2 inputs and adjust the
oscillator output to display- a waveform of 5 to 6 divisions vertical
amplitude.
Make adjustment so that the waveform quality of each range is equal to
that of the 2mV range.
2. Input capacitance ;
Connect a Q-meter to CH1 and CH2 inputs and make adjustment so that
the input capacitance of each range is equal to that to the 2mV range.
(37 +3pF)
Sequence Adjustment Adj control
1 20 mV range Waveform shaping TC4
CH1 2 20 mV range Input capacity TC3
3 0.2 V range Waveform shaping TC2
4 0.2 V range Input capacity TC1
1 20 mV range Waveform shaping TC8
CH2 2 20 mV range Input capacity TC7
3 0.2 V range Waveform shaping TC6
4 0.2 V range Input capacity TCS
Adjustment of CH1 Square | TC1 X73-1430 |[PG-506 CH1, AC-GND-DC: DC 1. Apply a 100kHz short rise time square wave signal to CH1 input and ad- _O3divorless
Wave Characteristics VR11 X73-1420 CH1, VOLTS/DIV: 2mV just the oscillator output to display a waveform of 6 divisions vertical L= Ll-'g ggg::gg;
TC1 X73-1420 amplitude. f I LI Lt e O
2. The waveform is shaped by carrying out adjustment in following order. \ VR11 (X73-1420)
TCl.uenne, low range adjustment & div
VR11........ mid and high ranges adjustment
TCT1........ee high range adjustment
Adjustment of CH2 Square | TC2 X73-1420 |PG-506 MODE: CH2 1. Apply the above same signal to CH2 input and adjust in the same way as 0.3 div or less
Waveform Characteristics TC3 X73-1420 CH2, AC-GND-DC: DC for CH1 above. v LTC3 (X;g::ig;
CH2, VOLTS/DIV: 2mV TC2.......... mid range adjustment W T e
TC3.......... high range adjustment
(Check) o i
w
1. Overshoot :less than 5%
2. Undershoot :less than 3.5%
3. Carry out adjustment for all range.
Checking of CH1 and CH2 SG-503 CH1, CH2, AC-GND-DC: | 1. Turn CH1 VOLTS/DIV to 2mV and apply a 50kHz sine wave signal to CH1
Frequency Characteristics 500 coaxial DC input.
g%tge 20dB Adjust the oscillator output to display a waveform of 6 divisions vertical
atter'mator amplitude.
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ADJUSTMENT

Adjustment P.C.B. Test Control | .
Item Control No. Equipment Setting Adjustment and Check lllustration Remark
ADJUSTMENT OF HORIZONTAL SWEEP
Adjustment of Sweep Time |VR4 X74-1280 |TG-501 CH1, AC-GND-DC: AC 1. Apply a 0.1ms marker signal to CH1 input.
CH1, VOLTS/DIV: 0.5V 2. Operate <« » POSITION to bring the first peak of the marker signal to left f
SWEEP TIME/DIV: 1ms end of the graticule line and adjust VR4 for the 11th peak to the right end m‘ S O A n
SWEEP TIME VARI of the graticule line.
PRESET: CAL
SWEEP TIME VARI: Push- 15t peak 11th peak
ed in, CAL
Adjustment of SWEEP VR4 X74-1260 | TG-501 CH1, AC-GND-DC: AC 1. After carrying out the above adjustment, set SWEEP TIME VARI control to
TIME VARI CH1, VOLTS/DIV: 0.5V pulled out; CAL.
SWEEP TIME/DIV: 1ms 2. Adjust as for pushed in above.
SWEEP TIME VARI
PRESET: CAL
SWEEP TIME VARI: Push-
ed in, CAL
Adjustment of Sweep VRE X74-1280 | TG-501 CH1, AC-GND-DC: AC 1. Apply a 1ms marker signal to CH1 input. {Note)
Length CH1, VOLTS/DIV: 0.5V 2. Adjust VR5 to display 11 peaks. The waveform moves 2
SWEEP TIME/DIV: 1ms {Check) L Rt B [ A St s 11th peak div leftward and by turn-
SWEEP TIME VAR Specification on all ranges: 10.5-13 div. 1st peak ing <» POSITION to
PRESET: CAL \ i CCW and is able to
SWEEP TIME VARI: Push- A observe 11th peak at the
edin, CAL ) right end of the graticule
S o O VRS line.
Adjustment of Sweep Posi- | VR6 X74-1280 TRIG LEVEL: Pushed in 1. Set CH1 AC-GND-DC to GND to bring the trace to the center of the CRT Fully turn H.kPQSITION
tion sereen. e counterclockwise
2. Turn «» POSITION to fully CW and measure the deviation between the s -
start point of the trace and the center of the screen. a~; rFullyturn H. POSITIONk -
3. Turn «» POSITION to fully CCW and measure the deviation between the clockwise.  yf. . J--d—-- A S W A
ending point of the trace and the center of the screen. 1P
Make adjustment so that these deviations will have the same width.
Width error: within +0.5 div S S — RO 20N A N A G
a=»>b
Adjustment of x6 MAG VR1 X74-1290 TG-501 CH1, AC-GND-DC: AC 1. Apply a Tms marker signal to CH1 input to display a waveform of about 2
Gain CH1, VOLTS/DIV: 0.5V divisions vertical amplitude. .
SWEEP TIME/DIV: 1ms 2. Align the first peak of the marker signal with the left end of the graticule of---f-- \--- XKk
SWEEP TIME VARI: CAL line and 11th peak with the right end and depress x 5 MAG knob. \
3. Adjust VR1 so that the peak-to-peak distance is 5 divisions.
(Check) $
Specification on all ranges: 5 times within +=5% \
[ 3 CEX SR PR -] B R Sy \
| x5 MAG
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ADJUSTMENT

Adjustment P.C.B. Test Control . .

Item Control No. Equipment Setting Adjustment and Check Illustration Remark
Adjustment of x5 MAG VR2 X74-1290 | TG-501 SWEEP TIME/DIV: 1ms 1. Apply a Bms marker signal to CH1 input to display 3 peaks waveform. Align with center vertical graticule line.
Center CH1, AC-GND-DC: AC 2. Operate «» POSITION to bring the central peak to the vertical center i

CH1, VOLTS/DIV: 0.5V graticule line. /
SWEEP TIME VARI: CAL | 3. Adjust VR2 so that the waveform will be aligned with vertical center b 1] R WA
graticule line when the X 5 MAG knob is depressed.
(Check) \ 7‘ k
When depressed and released alternately, check that the center of the
waveform does not move. 4
Center deviation of x5 MAG: within £1 div \
— \‘ x 5 MAG
Adjustment of Sweep TC1 X74-1290 | TG-501 1. With SWEEP TIME/DIV set to 0.2us, apply a 0.2us marker signal to CH1
Time, 0.2us input.
2. Adjust TC1 so that the each peak corresponds to each vertical graticule
line.
Checking of Sweep Time 1. Apply a reference time marker signal for each range of SWEEP TIME/DIV.
Error in All Ranges 2. Measure the time error rate and make sure that it is within the specifica-
tion limits.
Specification: within +5%
Checking of SWEEP TIME TG-501 SWEEP TIME VARI 1. Apply a reference time marker signal for each range of SWEEP TIME/DIV
VARI PRESET: CAL and align each peak with the vertical graticule line.
SWEEP TIME VAR!: Push- | 2. When pulled out SWEEP TIME VARI and turned to fully CCW, sweep rate
ed in, CAL should be within 1/2.5 in comparison with CAL position.
Checking of SWEEP TIME VR1 X74-1260 TG-501 SWEEP TIME VARI 1. Apply a reference time marker signal for each range of SWEEP TIME/DIV
VARI PRESET VR2 PRESET: CAL and align each peak with the vertical graticule line.
VR3 SWEEP TIME VARI: Push- | 2. Set SWEEP TIME PRESET to position (1) and adjust VR1 so that its sweep

ed in, CAL

time rate becomes less than 1/2.5 when rotated SWEEP TIME PRESET
adjustment control (1) on the right side panel to CCW.

3. Adjust VR2 and VR3 in the same procedure as the step for VR1.

4. After checking the above procedure, check that the value for PRESET (3),
(2) and (1) are one division less in that order, as shown in the table below.

SWEEP TIME PRESET 1 2 3 CAL
Adj VR1 VR2 VR3 -
control

Setting 7 8

(div) 9 10
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ADJUSTMENT

Adjustment P.C.B. Test Control
Item Control No. Equipment Setting Adjustment and Check lllustration Remark
ADJUSTMENT OF TRIGGERING
Adjustment of FIX Trig VR3 X74-1280 | SG-502 CH1, AC-GND-DC: AC 1. Apply a 1kHz sine wave signal to CH1 input and adjust the oscillator out-
Slope CH1, VOLTS/DIV: 5mV put to display a waveform of 4 to 6 divisions vertical amplitude. Align SLOPE (+)
MODE: CH1 2. Operate ¥ POSITION so that the waveform may have an amplitude equally with the Sfa"'"g point of SLOPE (- SLOPE (+)
SWEEP TIME/DIV: 0.2ms above and below the horizontal center graticule line. l
MANUAL/FIX: FIX () 3. Adjust VR3 so that the start point of the waveform is the same for both O AN 7740 I N O A 3. /."\
SOURCE: VERT MODE when selected SLOPE CH1 (+) to {—) alternately. Wi N \
COUPLING: AC V . ]
SLOPE: CH1 + . ) X(
TRIG LEVEL: Pushed in, ‘\‘ . ,\ 1
AUTO / JANV Y.
- <\\_:_‘_’,<_\.._..\....L-.._\.::;._._
) N
SLOPE {~)
Adjustment of FIX Trig VR2 X74-1280 | SG-502 CH1, AC-GND-DC: AC 1. After carrying out the above, adjust VR2 so that the start point of Align SLOPE (+)
Center CH1, VOLTS/DIV: 5mV waveform is on the horizontal center graticule line. with the horizontal center graticule line
MODE: CH1 2. Adjust the oscillator output to display a waveform of less than 1 division {
SWEEP TIME/DIV: 0.2ms vertical amplitude. \ = ~
MANUAL/FIX: FIX (m.) Adjust VR2 (VR3) to obtain the stable synchronization when selected (+) * \ i e i il SLOPE (+)
SOURCE: VERT MODE to (~) alternately. \ N
COUPLING: AC \ 3\ \
SLOPE: CH1 + Voo i A
TRIG LEVEL: Pushed in, \ BRI / Y 7
CAL ) L o—
op--- »‘*\4 ~——Ad L—~——\J/———-———‘(———:p‘—-»
0 M, s
SLOPE (~}
Adjustment of Trig Level (1) | VR1 X74-1280 | SG-502 CH1, CH2, AC-GND-DC: 1. Set TRIG LEVEL to 12 o’clock position. T SLOPE (+)
AC 2. Apply a TkHz sine wave signal to CH1 input to display a waveform of 4 to 100 ~ 7~
CH1, CH2, VOLTS/DIV: 6 divisions vertical amplitude. g /‘/ // — N - VINTA AN

5mV
SWEEP TIME/DIV: 0.2ms
MANUAL/FIX: MANUAL
(M)
SOURCE: VERT MODE
COUPLING: AC
SLOPE CH1/CH2: +/+
TRIG LEVEL: Pushed in,
AUTO
MODE: CH1

. Operate # POSITION to move the waveform so that its amplitude is equal-

ly above and below the horizontal center graticule line.

4. Adjust VR1 so that the start point of waveform is on the horizontal center
graticule line.

{Check)

1. When CH1 and CH2 SLOPE is alternately turned to (+) and {—), the start

2.

point must be always on the horizontal center graticule line.

With SLOPE remaining in the position of (+), when turned TRIG LEVEL to
CW toward 3 o’clock from near 9 o’clock, the waveform is as shown at
right.

. Adjust the oscillator output so that the waveform amplitude becomes 0.5

division and make sure that synchronization can be obtained by TRIG
LEVEL.

\ 1 I\/

s
[

\ I/

St

,___J\__ R

._\;7(_._ ]

JAY

\

10r--- - -

_j\__. ]

Al
Align the starting point with the

horizontal center graticule line

i\

X
SLOPE({—)}

c TRIG LEVEL at 3 o'clock position

\

TRIG LEVEL at 12 o'clock position

VIEVAAY G
] VTV

KT TAY
IN\VAANARD

/T

%

- TRIG LEVEL at 9 o'clock position.
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ADJUSTMENT

ltem Acg:s:‘ttr:::nt P|\?°B qu:i-:rsr:ent g:;tl::: Adjustment and Check lllustration Remark
Adjustment of Trig Level (2) | VR10 X73-1420 SG-502 CH1, CH2, AC-GND-DC: 1. Apply a 1kHz sine wave signal to CH1 input to display a waveform of 4 to
VR12 AC 6 divisions vertical amplitude.
VR13 CH1, CH2, VOLTS/DIV: 2. Operate ¥ POSITION to move the waveform so that its amplitude is equal-
5mV ly above and below the horizontal center graticule line.
SWEEP TIME/DIV: 0.2ms | 3. Operate TRIG LEVEL knob so that the start point of the waveform is on the
MANUAL/FIX: MANUAL horizontal center graticule line.
(m 4. When COUPLING is changed from AC to DC in each range of SOURCE in
SOURCE: VERT MODE VERT MODE, CH1 and CH2, adjust VR10, VR12 and VR13 so that the
COUPLING: AC start point of the waveform is located on the horizontal center graticule
SLOPE CH1/CH2: +/+ line.
TRIG LEVEL: Pushed in, VERT MODE................... VR10
AUTO CHT .o VR12
MODE: CH1 CH2. . VR13
5. Adjust the oscillator output to display a sine waveform of less than 1 divi-
sion amplitude and carry out step (4) above again in the center of the
screen.
Checking of Trig Sensitivity SG-502 (I} INT
S$G-503 1. Apply a sine wave signal to CH1 input, vary the oscillator output and
CG-911 operate TRIG LEVEL to measure the minimum synchronization amplitude

on the screen.
Confirm synchronization by each check frequency.

2. Check CH2 as for CH1 above.

(I) VIDEO

1. Apply a VIDEO signal to CH1 input, vary the oscillator output and operate
TRIG LEVEL to measure and check the minimum synchronization
amplitude on the screen.
Confirm synchronization by each check frequency.

2. Check CH2 as for CH1 above.

(D) EXT

1. Apply a signal synchronized to CH1 input to EXT input and adjust the
oscillator output to measure and check the minimum amplitude.

2. Check CH2 as for CH1 above.

Checking of Trig Source

The selection of trigger signal should be carried out according to combination
of vertical axis mode and source as follows.

OURCE VERT MODE

S CLUONG CH1 | CH2 | LINE | EXT
WODEN | VERT mopE|  VIDEO

CH1 CH1 CH1

CH2 CH2 CH2

ALT CH1 : CH1 CH1 CH1 | CH2 | LINE | EXT
CH2 : CH2 | See note (1)

CHOP See note (2)

ADD | (CH1+CH2) | (CH1+CH2)

(Note)

1. In the case of VIDEO FRAME, the alternate trace of CH1 and CH2 appear
on the screen, but both CH1 and CH2 display are triggered with CH1
signal only.

2. As the CHOP change-over signal becomes the trigger signal, triggering is
not properly carried out.

In this case, set SOURCE excluding VERT MODE.




ADJUSTMENT

Item

Adjustment
Control

P.C.B.
No.

Test
Equipment

Control
Setting

Adjustment and Check

lllustration

Remark

Checking of Trig Slope

1. The setting of trig slope is described according to combination of vertical
axis mode and source.
Check that the trigger signal is operated in SLOPE CH1 +/— and CH2
+/— as follows.

SOURCE

VERT
MODE

SEPA-

RATE VERT MODE

CH1 CH2 LINE, EXT

ON

Main:CH1 +/—

CH1 Sub:CH2 +/~—

Main:CH2 +/—

CH2 Sub:CH1 +/—

CH1+/~-|CH2+ /-

Main:CH1 +/—-
Sub:CH2 +/-

Main:CH2 +/—
Sub:CH1 +/—-

CH1 CH1+/—

OFF

CH2 CH2+/-

CH1:CH1+/-

ALT CH2:CH2 +/-

CH1+/—(CH2+/-

CH1+/—

CH2+ /-~

CH1:CH1 +/—
CH2:CH2 +/-

CHOP
ADD

CH1+/-

CH1+/—

2. In the case of VIDEQ, FRAME, check that the odd and even fields can be
selected.

Checking of Trig Mode

The trig mode is decided according to combination of FIX/MANUAL, TRIG

LEVEL and AUTO/NORMAL as shown table below.

TRIG LEVEL
FIX/MANUAL

AUTO (PUSH)

NORMAL (PULL)}

FIX

Auto sweep
Level fix

Triggered sweep
Leve! adjustable

MANUAL

Auto sweep
Level adjustable

Triggered sweep
Level adjustable

Checking of Jitter

5$G-503

CH1, AC-GND-DC: AC
CH1, VOLTS/DIV: 5mV
SWEEP TIME/DIV: 0.2ms
x5 MAG: Pushed in
MANUAL/FIX: MANUAL
()
SOURCE: CH1
COUPLING: CH1

1. Apply a 20MHz sine wave signal to CH1 input and adjust the oscillator
output to display a waveform of 4 divisions vertical amplitude.

2. Operate TRIG LEVEL to find a point where the jitter is minimized.
Jitter: within 0.25div

[_—+Jitter within 0.26

di

V.

ADJUSTMENT OF X-Y OPERATION

Adjustment of X axis Gain

VR7

X73-1420

PG-506

CH1, AC-GND-DC: GND
CH2, AC-GND-DC: AC
CH2, VOLTS/DIV: 2mV
SWEEP TIME/DIV: X-Y

Apply a 10mVp-p square wave signal to CH2 input and adjust VR7 to display
a waveform of 5 divisions vertical amplitude.

{Check)

Specification: 5 div within +5%
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ADJUSTMENT

Specifications: output voltage; more than 100mVp-p/div
output impedance; 502 +20%

Adjustment P.C.B. Test Control
Item Control No. Equipment Setting Adjustment and Check llustration Remark
Adjustment of X axis Posi- | VR8 X73-1420 CH1, CH2, AC-GND-DC: | 1, Operate ¥ POSITION to align the traces on the horizontal center graticule
tion Center GND line.
CH1, CH2, VOLTS/DIV: | 2. When selected SWEEP TIME/DIV to X-Y, adjust VR8 to bring the spot on
2mv the center of the CRT screen.
MODE: ALT (Check)
SOURCE: CH1 1. When «» POSITION is turried to CCW, the spot should move leftward
more than 5 divisions and to CW, it should move rightward more than 5
divisions.
Error between the spot and the center of the screen: within =+ 1div from
the center of the screen.
Checking of X axis Frequen- SG-502 CH2, AC-GND-DC: DC 1. Apply a 1kHz sine wave signal to CH2 input and adjust the oscillator out-
cy Characteristics CH2, VOLTS/DIV: 2mV put to display a waveform of 10 divisions vertical amplitude on the
SWEEP TIME/DIV: X-Y screen.
2. When the frequency is varied to 2MHz without changing the oscillator
output, the amplitude must be more than 7.1 divisions {—3dB).
Frequency characteristic: DC-2MHz ( — 3dB)
Checking of X-Y Phase dif- SG-502 CH1, CH2, AC-GND-DC: 1. Operate CH1 and CH2 to align the traces on the horizontal center B
ference AC graticule line. 1o Sin¢= -
CH1, CH2, VOLTS/DIV: 2. Apply a 100kHz sine wave signal to both CH1 and CH2 inputs to display a S s i e A s i e
2mVv waveform of 6 divisions vertical amplitude on the screen. 1 ¢=Phase angle
3. When selected SWEEP TIME/DIV to X-Y, check the value of (B) referring / o 8 A )
to Lissajous’ waveform should be within 0.31. / Less than 6 div
Specification: less than 3° at 100kHz | /' 0-311
o P S S R A
6 div
Adjustment of CAL Output | VR7 X74-1280 |CH1, AC-GND-DC: DC 1. Apply the CAL terminal voltage to CH1 input and adjust VR7 so the value —
VR8 CH1, VOLTS/DIV: 0.2mV becomes 0.1Vx+2%. VR8
2. Adjust VRS so that the frequency becomes 1kHz. S e et e ot S N i
Specifications: frequency; 1TkHz+=5%
output voltage; 0.1Vp-p£2% ?g_l;lvp_p)
duty ratio; (50+2)% (5 div)
7 S S —r---- N s sl et
| 500us _Isoo us
2.5div  2.5div
Checking of CH1 OUT SG-503 CH1, AC-GND-DC: AC 1. Apply a 50kHz sine wave signal to CH1 input and adjust the oscillator out-
Frequency Characteristic 475A CH1, VOLTS/DIV: 2mV put to display a waveform of 8 divisions vertical amplitude.
500 2. Connect the CH1 OUT to CH1 input of oscilloscope (475A) through 50Q
termination termination to display a waveform of 5 to 6 divisions vertical amplitude on
the screen.
(475A vertical sensitivity; 0.2V/div, AC coupling)
3. When the frequency is varied to 20MHz without changing the oscillator
output, the amplitude of 475A must be within 5.6 divisions (—3dB).
Checking of CH1 OUT out- SG-503 CH1, AC-GND-DC: AC 1. When applied a 50kHz sine wave signal to CH1 input, the amplitude of
put voitage and output 475A CH1, VOLTS/DIV: 2mV 475A must be more than 800mVp-p.
impedance 500 2. When disconnected 50Q termination from 475A input, the amplitude
termination must be 2 times.




ADJUSTMENT

Adjustment P.C.B. Test Control ]
Item Control No. Equipment Setting Adjustment and Check Hiustration Remark
Checking of SWEEP QUT | P50 X74-1280 [475A SWEEP TIME/DIV: 1ms 1. When observed the waveform at P50, using 475A through 50Q termina-
Operation 50Q tion, the amplitude must be more than 1Vp-p.
termination (475A vertical sensitivity; 1mV/div, AC coupling)
2. When disconnected 500 termination from 475A input, the amplitude
must be 2 times.
Specifications: output voltage; more than 1Vp-p (60Q terminate)
output impedance; 500+ 20%
Checking of SWEEP GATE | P51} X74-1280 Measure the waveform of P51 and check that the square waveform
Operation synchronized to SWEEP OUT is taken out.
The output voltage is TTL level and in the case of sweep operation, is zero
level.
ADJUSTMENT OF CPU BOARD
Bf:tte_ry Down Detection | VR1 X81-10560 PR-657 The same with respect t9 memory pack o . Battery terminal CPU Board
Circuit 8600A 1. Connect the PR-657 in place of the battery and monitor its output with
475A the 8600A. Also monitor the 9 pin of IC11 above the CPU board with the
oscilloscope. . Pﬂ'gL—% IC11-8 pin
Set the PR-657 at 2.5 V and turn VR1 so that the output of the 9 pin is at s to Oscmolscope
low level.
2. Next turn VR1 until the 9 pin changes from low to high level, then stop
VR1 at the high level point. 8600A
Finally, siowly lower the PR-657 output from 5 V and confirm that the
voltage is at 2.5 V20 mV when the 9 pin changes from fow to high 19999
level. Adjustment wiring (Battery down detection circuit)
Power Supply Down Circuit | VR2 X81-1050 | PR-657 1. Connect the PR-657 as the CPU board power supply, and monitor its CPU Board
DL-720 voltage with DL-720.
475A Set the PR-657 at 4.7 V and turn VR2 so that the IC11, 6 pin is at low
level. lf ¢ L .
2. Next, turn VR2 so that the 6 pin of IC11 changes from low to high level, PR-657 IC11-9 pin Monitor via
then stop VR2 at the high level point. or) oscilloscope
Finally, set the PR-657 at 5 V, slowly lower the voltage and confirm that o IC10-11 pin
the voltage reversing from low to high is at 4.7 V450 mV. GND

1999

DL-720

Power Supply Down Circuit
Adjusment




ADJUSTMENT

L OvR5

POWER BLANKING UNIT

(X68-1350-00)

LOCATION OF ADJUSTMENT CONTR

oL

P30(28v)
TCI
VERTICAL FINAL AMP UNIT VR2 HORIZONTAL AMP UNIT
(X73-1430-00) VR2 VRI (X74-1290-00)
VRI
TCI
HORIZONTAL
VERTICAL AMP UNIT VERTICAL ATT UNIT rswnTCH UNIT SWEEP UNIT
r VR|3 VR4 VR2 VRs SWEEP TIME/DIV " VR l RG R
VRO V&3 (® 0006 O =z vo \67
o VR2  TCI VR3 VRI
© o o VRIL_TC4 Te VR4
o 0 o o2 VR3 O VRS
VRIZ  VR3 VR OTC3 oTC! 200 o
TPI TC7  TCS — VRI VR2 VR3
5 w0 o © o —— 8 VRS
Qi VRIL VRo ® ©1cs rce ] P o o o
Y VR4
8:/,:-8, VRE YRS Tg%r’cz: VR9 VR7 VRIO J ﬂ ! u ::H . VR2
| VR4 - OR222 | - "..© | )
- - - - == - -
(X73-1420-00) (X75-1130-00) (X74-1260-00) (X74-1280-00)
REMOTE CONTROLLER RT-1721
[
- .
VR | VRS
AUTOOI;'%IAJS VR 2 VRo
E oo 2o w38 Qo
WR2oorcs - "t vt VR 5 VRI2
00Tc2
orci 'Rl -
OvR3



TROUBLESHOOTING

i — Press FREE key (RT-1721), and set : < » POSITION to center and SWEEP TIME/DIV to X-Y

When set
YES RT-1721 A spot YES
Power LED power on, START KEY-BOARD Spo INTENSITY FOCUS;
SUPPLY el is th g Sweep starts
START goes on NG LeDrs operavon: displayed NTEN VR normal
AUTO
Power LED BLANKING Wavef ]
FOCus P52, pin 3. H. AMP
normal
See to each troubleshooting
CPU UNIT (X81-1050-00),
170 UNIT (X81-1060-00),
KEY BOARD UNIT {X81-1120-00}
SWEEP
Voit: f YES Voltages of YES
HIGH P53 ool PoA; P30 and P31;
VOLTAGE 50~ 100V approx. 30V
Voltages of
P\lsozltr:alg);i?1 cg‘ H. AMP P17, pi231 and YES Q1-~6
. : . pin 3; - -
2-av LR {X73-1430-00)
Emitter
waveggg\ of 01? X-Y CH1
d ; normal
1X73-1420-00) SWITCH
CH2
YES CH1 YES CH2 Synchroniza- COUPLING; SLOPE; YES
wavefo;ll'n; W?\‘;?;‘:;{“i MODE; normal t.{,’,’f r:gpr',f; normal normal
norm.
NO
CH2 MODE TRIG COUPLING YO PORT  lcummlel  jc4 -3 ETC
Waveform of ' check {X74-1270-00)
P17, pin 1 and pin Q18 .2 IC1,2,4,6
3; normal (X73-1430-00) FIBO, FI61 (X74-1280-00)
FO60, FO61

CH1




TROUBLESHOOTING

= Press FREE key {RT-1721}, and set : < » POSITION to center and SWEEP TIME/DIV to X-Y

ation;
rmal

'

is
displayed

INTENSITY
varies with
INTEN VR

BLANKING

HIGH

VOLTAGE

Voltages of
P53 and P54;
50~ 100V

Synchroniza-
tion; normal

TRIG

Voitage of
P52, pin 3;
2~4V

Emitter
waveform of Q19
and Q20; normal
(X73-1420-00)

CH2

COUPLING;
normal

COUPLING

YES

FOCUS;
normal

AUTO
FOCUS

Sweep starts

Waveform of
P52, pin 3;
normal

YES

< » POSITION

VR; normal

H. AMP

Q59
(X74-1280-00)

Voltages of

YES

H. AMP

X-Y
SWITCH

SLOPE;
normal

/0 PORT
check

FI60, FI61
FO60, FOB1

P30 and P31;

YES

Voltage of

approx. 30V

Voltages of
P17, pin 1 and
pin 3;
approx. 1V

CH1

YES

YES

Q1~6
(X73-1430-00)

ol |C4,6~8

(X74-1270-00}
IC1,2,4,6
(X74-1280-00)

NO

ETC

P48, pin 2;
ov

(X74-1280-00)

YES

SWEEP
TIME/DIV;
normai

SWEEP
TIME/DIV

SWEEP TIME
PRESET;
normal

BLANKING

SWEEP TIME
PRESET

10-1



10-2

( POWER LED ’

TROUBLESHOOTING

Check fuse

NO

Replace fuse

Check voltage
selector

YES P LED YES
ower
SUPPLY goes on END
NO
Power LED;
defective
When set
power SW on Power LED YES
fuse is not goes on

defective

Switch over

Voltage of

P57 (X68-

1350-00);
normal

Disconnect i
P28 and P43. YES

P57 voltages;
normal *

“POWER SUPPLY"’
W02-0405-15

Voitage of Voltage of Valtage of Voltage of Volta f
P43, pin 1; P43, pin 3; P43, pin 5; PA3, pin 7; P43 P 8
+120V +20V +5V +10V 10V

Too much current flows in a unit.

Refer to the supply circuit diagram
for each voltage and while measuring
the P57 voltage, remove the connec-
tor and complete other similar pro-
cedures to discover the faulty unit.

At a P43 voltage of £10V, when
the load becomes smaller, the voltage
changes to +=12~13V, but this
change does not signify abnormality.

*Be sure to measure for short time and connect P28 and P43 immediately.



POWER SUPPLY FLOWCHAR

Vertical output amp.

unit
(X73-1430-00)

1P16

Vertical amp. unit
{X73-1420-00)

-—
!

P5 P6
(— 10V)§ {— 10V}

ATT unit
{X75-1130-00}

Vertical logic unit
{X73-1410-00)

P23
{(+5V)

T (If the power supply voltage is not normal, find the defective unit referring to the below

Vertical switch unit
{X73-1400-00}

TROUBLESHOOTING

flowchart.)
CS-1720 I
P15 '
e ——
| — F;BU1 l-l?iOtSO—OO) iP42 Horizontal amp. unit I
e {X74-1290-00) '
t P35 I
p7 P40 l
1/0 unit - - Sweep unit
{X81-1060-00) {X74-1280-00) I I_ —— o ——— —
P8 l RT-1721 I
P32 |
{+5V) l I |
P43 Horizontal logic unit I I '
feesr—— .
(X74-1270-00) P45 (+5V) Pes = I
P29 | [ | I
P28 lpas T T PigPsy WP7§PO l
r Remote unit I
Power blanking unit Horizontal switch unit I (X81-1120-00)
(X68-1350-00} (X74-1260-00) I I
Power supply I
{(W02-0405-05)
(=10, +5V) I

I

|

l

|

|

|

| f’fs, éww 1?15, +10V)
I |
|

|

|

|

|

|

|

|

|

|

FI-5N ~ FI-8N
FO-5N ~FO-8N

/O PORT
check

HORIZONT AL LOGK
{X74-127 O-00) Foll

180

152
F.64
FI-56
FI-60
FI-62
c1 /A

P32

1

rLEe4
FI-53
RS
FI-57
FI-61
F1-63




TROUBLESHOOTING

he below

FIMN is
different from
truth table

Maifunction of switches
or encoder,

1/0 PORT
check

Malfunction of .
/O unit,

———————J
zZ
oy
o.
U]
~Noo

FIMN
and FOMN are
normal

T T T om0 1

RT-1721

Note:
{1) Select the remote controller (RT-1721) to FREE position.
{2) Before checking of I/O PORT, carry out the following procedures.

O G SN GEEE SUEN GRS G SIS S

b
[$4)

~\ {a)l FI-IN~FI-4N (X73-1410-00) IN=0~7)
T Remove the connector of flat cable connected to P25 and check the voltage of
\l/ P1y P4 Y 'P71P9 Po5.
(b) FO-TN~FO-4N (X81-1060-00)
-l I Remote unit Remove the connector of flat cable connected to P26 and check the voltage of
I (X81-1120-00) P26.
I {c) FI-5N~FI-8N, FO-5N~FO-8N {X74-1270-00)
- — — ——— — — — Check the voltage of P32 (Horizontal Logic Unit).
FI-5N ~ FI-8N ~
FO-5N~FO-8N HORIZONTAL LOGIC UNIT
(X74-1270-00) Foil side view
8538883 RSNYRgy3g  SITIBRAAR 883 2438
[EEiTET pesedie  elBcogee con edee
' !
6ééééééoo¢éébébbéoogbébéééééo@ééobbééoogooooooooog
P32 | T . : s £ g
N & g g 3 g
???????I@Lo????????ooo??g?????? ??o?????ooooooooooooo
88558 & KORRE385F  B3BHRRRR £8 L3805
. iiddds ¢ iddiceac 99998998 99 99990 )

Fig. 9-1 Location of I/O Port
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Table 9-1 Input/Output Port Map

7

6 5 4

Table 9-2 Control Signal Truth Table

Fl -1—

10-4

bit 2 1 o
- . S, 2, 1,0, 7 6 5 4 3 2 1 0
[1] A 7.6, 2,1 0,
M) m1  roa CH1 CH1 CH1
acioc VOLTS / DIV GAIN PRESET
B¢ [ioo]iie] 8 [ A [ c |8 [ A CH1 cH CH1
acoc|  VOLTS / DIV GAIN PRESET
[2] 2 ro2 CH2 CH2 CH2 DC [100] /10| B A [ C | B | A
acinc VOLTS / DIV GAIN PRESET
oc [7i0]7716] B | A [ c [ 8 ] A CH1 AC | H
AC-GND-DC DC
[3]p3  ros MODE
[ iNV | ADD | GHOP| ALT | cr2 | Chi | seP CH1 SV LjtiHjt
VOLTS/DIV 2v Lol Ll r
[4]Fa  Foa CH2 POSITION | CH1 POSITION
PRESET PRESET v LIH|HIH
cls[a[T[8[A 0.5V LlH{n]|L
[5]Fs  Fo5 P TIME SWEEP TIME / DIV 0.2v LiH|LH
ARL. PRESET|  (RT) | (1) 0.1V HILI|IHI|H
B|a|cC[B]A|c 8] A
50mV HiL|H|L
Fl6  FO-6 x5
(6] S Fix [ OB | e 20mv HiL]|L|H
s ™ | e | e |G G 10mv H|H|H]H
' 5mV H{H|H]|L
F7  FO-7 EXT. TRIG* SOURCE COUPLING |
B|A|Cc|[B]A|cE][B]R] 2mv H]H]LH
CH1 1 LU (L
FI-8 FO-8 CH2 INPUT* CH1 INPUT* GAIN VARIABLE
]c|s|A|plc]s]a 2 Lt [H
PRESET
*For Using Probe Selector 3 L H L
4 L|H|[H
CAL HiL |L
FI -5 Fl6- 7 6 5 4 3 2 1 0
7,6 .5 4. 3 2 1,0
(8] RS- 7.6,5, 2,10, (6] Re- 7 6, 3 o
fsweer Twvg SWEEP TIME / DIV 5 VIDEO
VAR, PRESET]  (RT) cn MAG FIX {poLariTy| SLOPE
B A C B A [ B A XEMAG fx | TVA | TVi+) | CHzi) | GRS
SWEEP TIME 1 L|L oN H
VARI. PRESET 2 1 ¢ 1H x5MAG
s TalL OFF L
CALf H | H FIX ON H
SWEEP X-Y HIH|[H] L] L] OFF
TIME/DIV 5s LicjL]LfloLyH LINE + L[ L
.2s Ll {H]L]L]H ~
s Llalcelcef{cTmn VIDEO FF:':\::E N ; T
50ms tlAlR]|L|H]TL POLARITY
20ms Hlc L L|H]|L FRAME — HIH
10ms Hiclw{Lo|[nH]L CH1/CH2 uln
5ms tlcfojLlu]lH i+
2ms Lt {H]|L]IH]H SLOPE —/+ L|H
ims L H L L H H + /- L
.5ms L H H I H L L = L L
.2ms H L L H L L
.1ms HiL|H[H]L]L
50us L|lcejoe]nH|L]|H
20us L|lceiH]lr]lL]H
10us Llwl o]l L]|H
Sus LlH|HIH[RIL
2us HiL|lL|H]H]L
1us HiL{H|H]H]L
.5us HIH|L|HRIH]|H
.2us H|{H|HIH]H]H

TROUBLESHOOTING

Ft -3—
FO-§— —t—t —

F——
NV | ADD
MODE | cpp | OFF H

NV | on

CH1 H

CH2 H

ALT H

CHOP H

ADD L
sep | OF
ou

Fl8- 7 g 5

(For using probe
selector)

FO-8. —————

CH2 INPU'

(2] Fl2— 7 6 5 4 3 2 1 0
FO-2—
CH2 CH2 CH2
AC/DC VOLTS / DIV GAIN PRESET
bC |17i00{i/i0] B | Al c| B | A
CH2 AC
AC-GND-DC pC
CH2 5V Lo |mH|tL
VOLTS/DIV av Lol Ll
v L H|H]|H
0.5V LiHIH|L
0.2v LlHiL|H
0.1v H{L|H|H
50mV HlL|w|L
20mv HivL]|L|H
10mvV H|H|{H]|H
5mV HiH|H|L
2mv HlH|L]|H
CH2 1 Ll
GAIN VARIABLE 2 Lt n
PRESET s e
4 L|H]H
cAL HlL L
FIl-7- 7 6.5 4.3 2 1. 0.
FO-7—
EXT.TRIGY  SOURCE COUPLING
B|A|C|B|A|C|B|A
OFF H | H
EXT* 1 HL
TRIG 2 L] H
3 L]
V. MODE H|H]|H
CH1 HiH|L
SOURCE CH2 H{L|H
LINE H{L|L
EXT. LIH|H
AC H{H|H
LF Rej HlH]|L
COUPLING HF Rej HiL!|H
DC HiLjL
VIDEO L{H|H

*For Using Probe Selector.

D|C|EB
1 L L L
2 L L L
CH2 3 L L H
INPUT
4 L L H
5 L H L
6 L H L
7 L H H
ONLY g L H H
RU-172 1
3 9 H L L
10 H L[ L
1
2
CH1 3
INPUT
4
5
6
7
ONLY 8
RU-1723 S
9
10




PRESET

PRESET

CH2 POSITION | CH1 POSITION

VERTICAL LOGIC UNIT
X73-1410-00

Fl -4—
FO-4—

Fig. 9-2 Location of Test Point

CH2
POSITION
PRESET
CH1
POSITION
PRESET

FI-1N ~FI-4N

SEP

CH1

MODE

OFF
ON

OFF
ON

Fl -3—
FO-3—

CH2
CH1
CH2
ALT
CHOP
ADD
Fl -8~
FO-8— —

INV
SEP

MODE

CH2
GAIN PRESET

CH2
VOLTS / DIV

7
CH2
AC/DC|

AC
DC
5V
2v
1A%
0.5V
0.2v
0.1V
50mv
20mv
10mv
5mV
2mv
2

CAL

Fl -7—
FO-7-"

Fl -2—
FO-2— "

TROUBLESHOOTING

CH2
AC-GND-DC
CH2
VOLTS/DIV
CH2
GAIN VARIABLE
PRESET

CH1
GAIN PRESET

Hv

FRONT

PANEL
FRONT
PANEL

{For using probe
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TROUBLESHOOTING

Voltage of
P60, pin 2;
-1,5kV

N\~

HIGH VOLTAGE
(X68-1350-00)

SWEEP
(X74-1280-00)

1/0 PORT
Q17~19,21 check

FI-560 ~FI-55
FO-50 ~FO-55

Voitage of D15
ANODE; +9V

IC10
D15
Q20 (X74-1270-00)

- - Set SWEEP TIME/DIV to X-Y.
|

Base voltage of Emitter voltage vouﬁg'éeﬁ?éx 2 YES Collector
BLANKING Q24 varies of Q15 varies varies when waveform of D10
(X68-1350-00} when rotating when rotating rotating INTEN- Q15; normat CRT
INTENSITY INTENSITY SITY
e Set SWEEP TIME/DIV
1
Q23, 24 D7, 9 X-Y SWITCH Voitage of
INTENSITY VR o ves ars 16 AR P52, pin3
Emitter voltage Q12~14,15,16 4
of Q22; -~ 10V D7
Collector
Q22, D6 voltage of
Q61; -9,3v
Collector
voltage of
Q61; +5V
—--Set SWEEP TIME/DIV to X-Y.
]
Collector
AUTO voltage of Q10 Coliector D12 as8
FOCUS varies when waveform of VR4
{X68-1350-00) rotatingEN— Q16; normal CRT

Q10,11 D8, 11




12~14,15,16
7

TROUBLESHOOTING

SWEEP
(X74-1280-00)

D

Collector
waveform of
Q15; normal

D10
CRT

b7,9
Q15, 16

8 X-Y SWITCH
(X74-1280-00)

P40, pin 15,
XY H

P39, pin 7
AUTO; H

1/0 PORT
check

FI-60 ~FI-55
FO-50 ~FO-55

IC10

Q24
(X74-1270-00)

(X74-1280-00}
S8
(X81-1120-00}

=== Set SWEEP TIME/DIV to X-Y.

Voltage of YES
P52, pin3;
+9,3v

NO

Collector YES
volitage of

Q61; ~9,3v Qs6, 58

NO

Collector YES

voltage of Q61
Q61; +5v

NO

Qas8

Collector
voitage of
Q60; +5V

Emitter
waveform of
Q53; normal

Emitter voltage
of Q53; ap-
prox. 1V

IC8, pin6; L

IC8
Q26, 27, 54
D17

X-Y

SWITCH

iC8, pin 6; H

IC86, pin 6; L

IC6, pin 6; H

YES

YES

Q2s, 34, 35, 52

iIC6, 7

Q57, 58

Q60

10-5




¢

Base voltage:
of Q8, Q9;
0,7V

H. AMP.
(X74-1270-00)

NO

Q9, 10

(10—

SWEEP TIME
{X74-1280-00)

\

10-6

Q2-4
{X74-1270-00)

YES Emitter
voltages of Q7

and Q8; ap-
prox. 12V

NO

Collector
voltage of Q1;
+5V

NO

Voltage of
P52, pin 1;
0,5V

NO

YES

YES

YES

/O PORT
check

FI-67
FO-67

1/0 PORT
check

F1-50 ~FI-55
FO-50 ~FO-55

IC10, 11
{X74-1270-00)

Q9~1n

YES

Emitter voltage
of Q2; ~6V

NO

Q2

Qt

All ranges;

YES

Base and YES
emitter voltages
of Q4; —10V

Q5~8

NO

Q3, 4

- == Set SWEEP TIME VARI PRESET to CAL

Gate voltage of

abnormat

Range every 6
or range every 8;
abnormal

Q34; approx.
+17V

SWEEP TIME

PRESET

Q28~33

YES

TROUBLESHOOTING

SWEEP TIME  \
PRESET )
(X74-1260-00)

—(

CH1
(X73-1420-00)

:—--Pulled out SWEEP TIME \

|

Sweep time
varies when 1/C
rotati
SWEEP TIME ch
VARI
o 7
Q34, VR15
(X74-1280-00)

Voltages of P5,
pin 1 and pin 3;
approx. —0,5V

r-- Select MODE to CH1.

Q36~51

IC10

Q1~2
(X75-1130-00)
Q19, 20 Emitter /\ /\ -
(Q59, 60} waveform +6V \/ \/ 150mVp-p
;1,181 3 Waveform -6V /\\//\\/ 400mVp-p
Q11,12 Emitter /\ /\ ~
(Q48, 46) waveform ~ 28V \/ \/ 50mVp-p
Q4 Emitter /\ /\ -
{Q35) waveform t 8:8V \/ \/ 20mVp-p
Fig. 9-3
P41
AT cT

112|3[4|5|6|7]8[1]23]A|5|6]|7

X-Y H{HIH|H|HIHIH{HI[H|{HH|H|H|H|H

.5s LIH{H|H|H/H|H|H|LIHH]H]|H|H|H

2s HIL|H{H|H|H|H[HIL|HH|H|H|H|H

1s HIHIL|H[HIH{H|H|L{HH]H|{H|H|H

50ms H{H|H|L{H|H|H|H[H|L H|H|[H[H]|H

20ms H{H{HIH|/L|H|H|H|H|L H[H|H|HIH

10ms [|H[H|H|{H|H|L|H|{H|{H|LH|[HA|{H]|HIH




TROUBLESHOOTING

r--PulIed out SWEEP TIME VARI (RT-1721)
1

SWEEP Sweep time YES
PRESET rotating. /O PORT Ic1
(X74-1260-00) SWEEP TIME check Q1~4
VARI
FI-66, FI-57
No FO-56, FO-57

Q34, VR15

YES (X74-1280-00}

YES Base and
emitter voltages

of Q4; - 10V

Q5~8

Q3,4
r-- Select MODE to CHt.
1
Check Emitter YES
Vottages of PS, : . £ Waveforms of YES
cH“ A . 4 wave.orms at waveforms o P18
‘ ' pin 1 and pin 3; P5, pin 1 and Q19 and Q20; ! o SEPARATION
{X73-1420-00) approx. —0,5V g:: 3 8 gngrma(l) 2 on 1ng?:‘£m ¥
Q1~2
{X75-1130-00) ATT Emitter YES P13 YES
waveforms of CH1 POS pin 1(Q); H . Q25~ 30,
Q11 end Q12; PRESET oin 2 (@), L 65~76
Q19, 20 Emitt /\ /\ YES MODE
, mitter 150mVp- Emi
(Q59, 60) waveform * 8V \/ PP wamiger CH1 GAIN
Q4; normal PRESET
Ei1n81 3 Waveform -6V /\\//\\/ 400mVp-p
IC1
~-- Set SWEEP TIME VARI PRESET to CAL Q4,5
t
Q11,12 Emitter _ /\ /\ 50mVp-p
£s Gate voltage of {045, 46) waveform ~ 2-8Y \/ \/
— Q34; approx. Q36~51
£17V
Q4 Emitter /\ /\ 20mVp-p
(Q35) waveform * 8:8V \/ \/ i
SWEEP TIME
YES PRESET
|  (028-~33 Fig. 9-3
Table 9-3 Sweep Time/Div — RT, CT Truth Table
P41
i RT cT RT CT RT cT
YES 172i3|4(5]6|718|(1]2]3|a|s5]6]7 112(8|4)5|6|7{8{1|2]3]4als]6][7 123456781234567
— X-Y HIHIHIHIHIH{H/H|H|H|H|H{H|[HIH 5ms LIHIH|{H|H{H|H|{H|{HIH|L|[HIH|HIH 20us HILIHIHIH{H{HI{H{H|H|H|H|L|{H|H
. .bs LIHIH|H/H|HIH|H|L|H|H|HIH{H[H 2ms HILIHIH|H{H|H[H|H|H|L|HIH|H]|H 10us HHLHHHHHHHHHLHH
2s HIL|HIH|H|H|H|H}{L|IH]H|{H|H|HIR 1ms HIH[LIHI/HIHIHIH|HIH[LIHIH|H[H Sus HHHLHHHHHHHHHLH
.1s H{H|L|H{H|H{BIH|L|{H|H|H|H|[H|H .5ms HIHIH|LIH|H|[H|H|H]|H|H|L|H[HIH 2us HHHHLHHHHHHHHLH
50ms HiH[H|LIHJH{H]H|H|L|H|H|HIH|H .2ms HIHIHIH|L|{H{H{HJH|H|H|[L|HIH|H Tus HHHHHLHHHHHHHLH
20ms HIHIHIH|L|H|[H|H|H|L|H|H|H|[H]|H .tms HHHHHLHHHHHLHHH .5us HHHHHHLHHHHHHHL
10ms HHHHHLHHHLHHHHH 50us LHHHHHHHHHHHLHiJ .2us HHHHHHHLHHHHHHL




ATT
{X75-1130-00)

1/O PORT
check

CH1: FI-13~FI-17

CH1 POS
PRESET
(X73-1420-00)

FO-13~FO-17

CH2: FI-23~FI-27

FO-23~F0-27

IC3~5
{X73-1410-00)

~ = Set PRESET VR to center

Voltages of
P9, pin 3 and pin 4;
+2.4V

I/0 PORT
check

CH2 POS PRESET

9~

./

FI-40

FO-40 ~FO-42

IC1,Q1~5
(X77-1180-00)

Voltages of P9,
pin 5 and pin 6;
+2.4V

110 PORT
check

CH1: RL1~5
CH2: RL6~9
{X75-1130-00)
CH1:Q1,2,D4, 5

RL1, 2
CH2: 038, 39, D14, 15

RL3, 4
{X73-1420-00}

Q13~24
(X73-1420-00)

normal

Voltage of P8,
pin 7 and pin 8;

FI-43 ~FI-45
FO-43

IC2, 06~ 10
(X77-118-00)

1/0 PORT
check

FI-36
FO-36

Q1
{X73-1410-00)

—(

53 ~56

(X73-1420-00)

TROUBLESHOOTING

CH1 GAIN PRESET
(X73-1420-00)

SEPARATION
{X73-1420-00)

Coliector
voltage of Q5;
+3.5V

Q3,5-~12,
9~12

Voltages of
P13, Pin 4
(TS} and pin 5

(TS); normal

/0 PORT
check

FI-30
FO-30
IC9

(X73-1410-00)

Gate voltages
of Q9 and Q10;
normal

1/0 PORT
check

1C1
(X73-1410-00)

Voltages of
P19, pin 1 and
3; same

Q77, 78,
81~83,
86~89

Voltage of

l FI-10 ~Fi-12

YES

MODE /0 PORT
check

CHOP of
MODE; normal

FI-31 ~F1-36
FO-31~FO-36

ADD of
MODE; normal

P27; normal
(X74-1270-00}

IC6
(X73-1410-00)

FO-10~FO-12

(H1, CH2 of
NODE : normal

INV of MODE;
normal

IC¢
(X14-1 270-00)

IC9
(X74-1280-00)
IC7

(X74-1270-00)

IC8
(X73-1410-00}
Q71,72
{X73-1420-00)

Qi1
(X73-1410-00)
Q53~56
{X73-1420-00}

Q9, 10

Q79, 80,
84, 85




TROUBLESHOOTING

Collector Gate voltages YES
CH1 GAIN PRESET Itage of Q5; f Q9 and Q10; Q9, 10
x73-1420-00) ) ey * S nomal
Q3,5~12, /O PORT
9~12 check
FI-10~FiI-12
FO-10~F0-12
IC1
{X73-1410-00)
Voitages of Vol YES
SEPARATION P13, Pin 4 P1 5’“’933 of Q79, 80,
O €D ey e i

1/0 PORT a77, 78,
8183,
check 86~89
FI-30
FO-30
Ic9
{X73-1410-00)

Voltage of
P27; normal
(X74-1270-00)

MODE 1/0 PORT
check

FI-31 ~FI-36
FO-31 ~FO-36

CH1, CH2 of
MODE ; normal

IC6
(X73-1410-00)

IC9
(X74-1270-00)

INV of MODE;
normal

ADD of
MODE; normal

CHOP of
MODE; normal

ICo Ice 2(173141 o
{X74-1280-00) (X73-1410-00) {X73-1410-00)
Ic7 Q71, 72 Q53-~56
{X74-1270-00) {X73-1420-00) (X73-1420-00)

normal

SEP of MODE; -

ALT of MODE;
normal

SEPARATION

IC9
(X74-1280-00)

YES

Table 9-4  Volts/Div Truth Table

1100 | 7770+ x1 2
VOLTS/ 2mv H H H H
DIV
5mV H H H L
10mv H H L H
20mv H L H H
50mV H L H L
AV H L L H
2V L H H H
5V L H H L
1% L H L H
2v L L H H
5V L L H L
*H: +10V
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~— Select MODE to CH2
]
'

Kk Emitter YES P13
CH2 p\éOIt?,? ess;r:d wag}ifm at waveforms of pin 1 (Q): —L Q25~ 30,
» Pl . -
(X73-1420-00) pin 3; approx. P6, pin 5 and Q59 and Q60; pin 2 (@): —H 65~76
-0.5V pin 3 normal
Q3, 4
{X75-1130-00} Emitter YES
wav;?orms of CH2 POS MODE
Q45 and Q46; PRESET
normal
Emitter
CH2 GAIN N
835 mormal PRESET Table 9-5 Trig
P10 PIN 1 PIN
SOURCE CH2 CH
IC2, CH1 H L
Q35, 36
CH2 L [
V. MODE H F
YES LINE, EXT - H +
CH2 GAIN PRESET ohage of 1 643, ona i 43, 44
H Cx73-1420-00) G36; 3.6V S nomal ' Horizontal Logic Unit (X74-1270-

Q40, 36, /O PORT
43~46 check

FI-20 ~FI-22
FO-20~FO-22

IC2
(X73-1410-00)

YES

Voitages of
P10, pin 1~3;
normal

VIDEO
sy nchronize

V. MODE
synchronize

LINE
synchronize

EXT
synchronize

»__. /O PORT

(See Table 9-5) FI-73~FI-75
FO-73~FO-75
Q61, 62, Q73, 74, c2, 3
A e 90~ 93 94, 95 {X74-1270-00)
; - - T
(X74-1270-00} TRIG (X73-1420-00) (X73-1420-00) Waveform of Ic2, 3 AL 2 RIG
: P49, pin 1; (X74-1270-00) {X74-1280-00)

AL 1
{X74-1280-00)

IC12, D7
(X74-1270-00)
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P13
pin 1 (Q): —L

pin 2 (Q): ~H

POS *

MODE

GAIN

0)

V. MODE
synchronize

Q73, 74,
94, 95
(X73-1420-00)

YES

TROUBLESHOOTING

Q25~ 30,
65~76

YES

LINE

Table 9-5 Trig
P10 PIN 1 PIN 2 PIN 3
SOURCE CH2 CH1 V. MODE
CH1 H L H
CH2 L H H
V. MODE H H L
LINE, EXT - H H H

Horizontal Logic Unit (X74-1270-00)

synchronize

Waveform of
P49, pin 1;
normal

IC2, 3
(X74-1270-00)
RL 1
(X74-1280-00)

IC12, D7
(X74-1270-00)

EXT
synchronize

VIDEO
synchronize

FIX
synchronize

IC2, 3 VIDEO 1/0 PORT
(X74-1270-00) TRIG check
RL 2

Fi-64
FO-64
Ic2

(X74-1270-00)
Q5, 6, RLS
(X74-1280-00)

(X74-1280-00)




Gate

YES

TROUBLESHOOTING

waveform of
Q3; normal

\

CH1 TRIG
{X74-1280-00)

Emitter
waveform of
Q2; normal

Q1,2
(X73-1420-00)
Q23, 24, 90~95
(X74-1280-00)

Voltage of

YES

Voltages of

P39, pin 2 and pin3;
+10V

IC2, 3
{X74-1270-00}

P39; normal

./

VIDEO TRIG
{X74-1280-00)

YES
P39, pin 8; L

/0 PORT
check

FI-62, FI-63
"'°l FO-62, FO-63

IC8
(X74-1270-00}

COUPLING

1/0 PORT
check

FI-70 ~FI-72

IC1, 2
(X74-1270-00)
RL3, 4, Q7
(X74-1280-00)

FO-70~F0-72

RL1, 2, 4

COUPLING

Emitter YES YES
waveforms of V}Ig ;efgi:]mi ?f
an:?riaclng; normal

NO
Q8~19 YES
Gate voltages - -
ofaoa and Q6; :égA' 1270-00) P39, pin 8; L
normal (X74-1280-00}
NO

Qs
(X81-1120-00}
VR7
{X74-1280-00}

<

Base
waveform of
Q22; normal

Q20~22

YES

IC2~4

IC3,5,6,8

IC1,2,6

NO

IC4,
Q23, 24

CH1 OUT;
normal

Q31~34
(X73-1420-00)

Q63~65
{X74-1280-00)

YE!




TROUBLESHOOTING

Emitter
waveforms of

YES

Waveform of

. IC7, pin 1;
Q18ng:\rtri‘a(|)19, nom!\al
NO
s it Q8~19
ate voltages - - .
of 080'.:3';’\2'06: {():(874 1270-00) P39, pin 8; L
" {X74-1280-00)
g’
RL1, 2, 4
NO
. Qs
(X81-1120-00)
VR7
(X74-1280-00)
LINE YES
ynchronize IC3,5,6,8 ETC
NO
IC2~4
s ——————

YES

YES

IC1,2,6

NO

IC4,
Q23, 24

CH1 OUT;
normal

Q31~34
(X73-1420-00)

CAL;
normal

Q63 ~65
(X74-1280-00)

YES

ICe, 7

TRACE ROTA-
TION; normal

NO

Qs8, 9
(X68-1350-00)

Z-AXIS;
normal

Q22
(X68-1350-00)

Table 9-6 P39 Pin 8 Video trig

P39 PIN 8 PIN 10 PIN 11 PIN 14
VIDEO
POLARIT VIDEO TV(+) V(=) TVH
LINE + H L H L
| LINE - H H L L
FRAME + H L H H
FRAME — H H L H

PROBE SELEC-
TOR: normal

1/0 PORT
check

FI-80 ~Fi-87
FO-80 ~FO-87

See to RU-1722,
RU-1723
Troubleshooting
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7. Reverse bit shift pattern test
The same procedures as the above test is performed
while shifting to the left. If errors occur, perform HLT at
address FC.

[r]ofofoJofofofo]
[o]+]oJofo]o]o]0]

1 =) Shift bit and test (7 times)

[ofoJofofo]ofo]1]

First period value

Write-in/Read-out test

Completion of test with one bit
only being stood

[ ]+JoJoJoJofo]0]

1 Right shift 7 times

[1]oleJofofofo]1]

[ TiTiTefololoo]
l
EEAERERENENENEN

Table 9-7 Bit Shift Test (Right Shift)

RAM address Bt |7/ 6|5 |4(3|2]|1]0
ofo 1 0 1 (0] 1 0 1
1ilalol1lol1]ofl1]o
2ol 1lol1]o] 1o
311 0 1 o} 1 0 1 o]
4|0 1 o 1 o] 1 0 1
511 (o] 1 [¢] 1 (o] 1 [¢]

*  Witness of neighbor infiuence by use of the fact that when a change to
0, 1, 0, 1 is made in the address column of the same bit, the neighbor-
ing addresses of the same address change to 0, 1, 0, 1.

Table 9-8 Checker Pattern

Cycle 2 Cycle 256

Address Date Address Date Address Date

o

0

(=]

oiN|jOl|phlW IN]=
o|lojolo|o|olo|(Oo|C
Plojo|Njojn(djwN

@IN|[O |G| |WIN =
ocolo|o|lo|jojo |0 |O|O
o|N|jlo|o|s|lwiN=10
X (NI AW N
olo|ojo|o|jo|j©O|O|O
@iojN || IW|N =

Table 9-9 Address Increment Pattern

AFTER ALL TESTS HAVE BEEN COMPLETED,
THE SAME TESTS ARE PERFORMED AGAIN
FROM THE BEGINNING.

Test purposes

(1) 1. (all O test) and 2. (all 1 test) to determine if basic
read/write is possible.

(2) 3. (Checker pattern test) and 4. (Reverse checker pat-
tern test) to determine if there is influence from
neighboring bits on the data line.

(3} 5. (Increment pattern test) examines if there is in-
fluence from the address line; for example, to discover
a short in the address line.

{4) 6. (Bit shift pattern test) and 7. {Reverse bit shift pat-
tern test) are performed to discover irregular line shorts
and influence from surrounding addresses.

TROUBLESHOOTING

Table 9-10 RAM Test For CS-1720

Qoo 21ea18

a08C RO
paAD C20908

ag1a  21aara
8813 @i1eaey

8838 (22808
8832 216018

8643 C239068

0846 218018
0049 @108004
884C 1555
804 72
864F 7A

Sall ReN=@1000
EQU BYTE=@400
ORG BG
. ARLL @ TEST:
LYI HL RaM
LXI BC BYTE ;
MUI 0 8 : SET DATA
RT! MOU MO

; READ TEST
LNI HL RaM
LXI BC BYTE
RTZ Hou A M
cHe D
JZ RT2
HLT . ERROR
RT2 INK HL
ocy BC
Moy A C
ORR B+ EHD 7
JHZ RT3
S ALL I TEST
LXI HL RRM
LXI BC BYTE
MUl 0 BBFF
RT4 Mou B o
INX HL
DX BC
Moy R C
0RA B
JHZ RT4
: READ TEST
LXI HL RAaM
LXI BC BYTE
RTS MOU A M GET DATA

. ETART OF RAM ARER
: RAM ARER'S SIZE

. ZET RAM ETART
. 3ET BYTE COUHTER

FROM RAM

CHP D .« TEST MATCH
JZ RTE i YES MUTCH

HLT i ERROR
RTs INX HL

ocx ec

MOV A C

ORA B

JNZ RTS

CHECKER PRTTERN

LXI HL RAM

LXI BC BYTE

MUI D @55
RT? MOU N D

HOU A D

PATTERN

aasa
8831
/832
8033
8854
8as5
agse

8853
#a5¢C
985F
2851
a8c2
8863
Ga&s
agev
8863
a8es
8064R
8868
8as¢
aaen
80cE

aar
8874
agrr
fagr.

aarp
aare
earc
agrn
8avE
a8rF
a0a8g
aael

8084
oas7
B8a8A
a8sc
8880n
BA_E
2831
8082
8a33
28384
8|93
2098
a8sy
2938
8893

aaac
88sF
80a2

C24E88
218618

a18984
1635

tee108

21agl1ea

carsae

21e81a
a1e0a4
1584
TE

BA
CR5200
e

cascaa

118808
218018
a10004

o]
mou oA
INS HL
ooy BC
Mau A ¢
ORR B
JHE RT?

; RERD TEST
LXI HL RaM

COMPLEMENT DATA ZE.

LXI BC BYTE

MUI D @55
RT3 Moy A M

N, [

JE RTS

TEST MUTCH ¢
YES JMP

HLT i ERROR

RT3 INS HL
NOU R D
CHA
MOU D A
pex ec
MOU R C
aRA B
JNZ RTS

. INUERS CHECKER PATTERN

LNT HL RaM

LXI BC BYTE

NUT D @BAR
RT18 MoU M D
MoU A D
CHa
Mou b oA
IHE HL
ocx BC
Mou A ¢
OrRR B
JHNZ RT18
: READ TEST
LXI HL RaM

LXI BC BYTE

MUI 0 B8AR
RT11 MOU A M
cHep 0o
JZ RT12

HLT i NO MUTCH

RT1Z INNX HL
MOU A D
CHA
HOU O A
necy BC
MOU A C
ORA B
JNZ RT1I

: INC PATTERN

' LXI DE @@
RT14  LXI HL RAM

LXI BC BYTE



TROUBLESHOOTING

TROUBLESHOOTING OF CPU UNIT
(X81-1050-00)
THE CPU BOARD DOES NOT RUN AT ALL

1.

2.

Check power supply voltage. Should be less than
5V+5%.

Confirm the levels of the S 1 and S O terminals of
wPD8085. Measure with the oscilloscope and check to
see if both stop at zero level. If, when both are at zero
level, the trap terminal is at high level, there may be
trouble with the power supply detector circuit, or the
detector level may not be set up properly.

. Monitor the CLK terminal of pPD8085 with the

oscilloscope. A 50% duty 1.79 MHz square wave
should be obtained at this terminal. If it does not appear,
monitor the x1 and x2 terminals with the oscilloscope to
see if a sine wave signal of about 3.58 MHz is obtained.
If it is not obtained, there may be malfunctioning of
uPD8085 or ceramic resonator.

. Confirm that the xPD8085 RESET OUT terminal is at

low level. If it remains at high level and the above-
mentioned clock operation is running normally, check if
the RESET IN terminal of uPD8085 changes between
low and high according to whether the power supply is
on or off. If it does not change, there may be malfunc-
tioning of C10, D7, and R21; if it changes, xPD8085
may be malfunctioning.

. Confirm that the HLDA terminal of xPD8085 is at low

level. If it is at high level, see if the HLD terminal is at
high level. If the latter is at high level, there may be a
problem with R20 or jumper resistor.

. If none of the above mentioned problems apply, have

the test programme chart (Table 9-7) run through the
CPU board only. See the programme explanation for the
method of analysis.

DISPLAY FIGURES DO NOT MATCH INPUT FIGURES

1.

Specified segment does not light up or stays lit.

a) If, when changing the display number, the position of
the segment which remains lit or unlit changes, the
problem may be with the LED driver; if the position
remains fixed, there may be a disconnection in the
wiring or in the LED itself or there may be short.

b) Make confirmation by test programming after
repairs.

. Numbers do not appear when number keys are pushed,

or numbers appear when other than number keys are

pushed.

a) Have the test programme run. If numbers appear ac-
cording to the prescribed pattern, the problem is in
the keyboard.

b) When numbers do not appear as prescribed in the
test programme, there are two main sources of trou-
ble.

1) Trouble in the data bus.
2) IC of the LED drive is malfunctioning.

In the first case, there is faulty operation of some func-
tion when the keys are operated. For the second case,
confirm with the oscilloscope that strobe signals are be-
ing received at IC1 and IC5 of the I/O board. If they are
not being received, check the connection between the

I/O board and the CPU board and check the operation of

IC1 of the CPU board.

3. Switch condition as set at the CS-1720 panel cannot be
realized. There are cases, in which several switches, not
all switches, do not function as set.

a) Check the connection of the flat cable above the CPU
unit and the connection of the card edge connector.
Remove the CPU unit and input a short card as a
substitute; short the connector over the vertical
switch panel with a flat cable and confirm that the
switch set-up is normal. If there is an abnormality the
trouble is with the switch unit.

Set the test programme in the CPU unit and test the

1/O board. If there are no abnormalities, examine the

memory with the memory test programme.

b

c

THE LEDS OF STEP SEQUENCE A, B, C, D DO NOT LIGHT UP

1. First push each key of A, B, C, D and check if the cor-
responding LED lights up.

2. When all the LEDs stay lit or uniit regardless of which
any key is pushed and there are no abnormalities in the
functioning of the other keys, confirm that the terminals
corresponding to A, B, C, D LEDs of IC21 on the 1/0
board change in response to changes in pushing the A-D
keys. If the LED remains unlit, the LED is malfunction-
ing, this means that the resistance to LED contolled
current is disconnected or +5 V is not applied t» the
LED on the keyboard. If the voltage of IC21 outpu: ter-
minal does not change, check with the oscilloscope to
see if strobe signal is being received at the 11 pin. When
the LEDs remain the same in spite of being suplied,
check to see if the 1 pin is at low level. If it is not low
level, none of the LEDs will light up and the
READ/WRITE LED will also not light up. If the 1 pinis at
low level, test the memory with the memory test pro-
gramme.

THE BUZZER KEEPS SOUNDING

Confirm that the RT-1721 REMOTE BOX is connected &xds-
quately to the CS-1720. Next, push the keys of step se-
quence A, B, C, D. If the buzzer stops, the cause 5 too
much noise from the RAM bit within the CS-1720. If it
does not stop, check the Q1 operation of the horiiontal
mother board and the operation of the PHOTO-COU™LER
TL521-1. If their operations are normal, the CPU bhoard
itself may be operating erratically. Examine the operatp n of
the CPU board and the /O board.

LIGHTING OF THE READ/WRITE LED IS ABNORMAL
1. See if there is any change in the operation level f the

1o-1
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LED current restriction resistance (R19, R20), Q1, Q2
with alternately pushing the READ and ALL WRT keys.
If conditions are normal, in like manner, while watching
the 5 and 2 pins of IC21 on the I/O board, and observe if
there is a change between high and low levels when
alternately pushing the above-mentioned keys.

2. If there is no change in this latter case, check the strobe
signal of the 11 pin of IC21. If there is no such signal,
check the operation of the 3 pin of IC1 on the CPU
board.

3. If conditions in the above cases are normal, there may
be trouble with the data bus above the /O board or
malfunctioning of RAM and ROM. Therefore, test RAM
and ROM. If these two checks are positive, execute the
1/0 board test programming.

WARNING SIGNAL WHEN BATTERY IS 2.6 V OR MORE,
OR 2.5 V OR LESS
1. Check the level of the RST5.5 terminal of uPD8085 on
the CPU board. If normal, confirm that operation of the
aforesaid corresponds to battery voltage.
2. The foilowing may cause warning signals when the bat-
tery is 2.6 V or over. .
a) Incorrect operation of the IC4 comparator
b} Malfunctioning of Q2
¢} Faulty VR1 adjustment
d) Malfunctioning of D3
3. The following may cause warning signals when the bat-
tery is 2.5 V or below.
a) Malfunctioning of IC4
b} Q2 Base-Emitter short
c) Short in ground somewhere between D5 and connec-
tor
d) Opening of D3
e) RS disconnection

PRINTER CANNOT BE DRIVEN

1. Check the printer unit and the cable.

2. Remove the cable, press the printer key and confirm
that the buzzer sounds. If it does not, there may be a
problem with R25 above the horizontal mother board,
faulty connection between the CPU and |/O boards by
the connector, or malfunctioning of Q4 above the CPU
board.

3. If the buzzer sounds when the printer key is pressed
even though the cable is attached, the problem may be a
disconnection in the wiring to the DIN connector within
the CS-1720 or a short in the D diode above the
horizantal mother board.

MEMORY PACK

1. When the finish buzzer does not sound even though the
LOAD key is pressed from the memory pack, transmit
dummy data one time via the save key and press the
LOAD key once again. If the finish buzzer does not

10-12

sound, there may be cable disconnection (including
cable connector within CS-1720), faulty operation of
IC1 or IC2 within the MEMORY PACK. For IC malfunc-
tions, make confirmation with test programme.

2. The contents of the MEMORY PACK do not change
after different contents are written in. Two distinct
cases become apparent.

a) When the contents of all the steps are loaded, they all
become the same.

The contents are not same but there is not change

after writing in. In the case a), the problem may be

that the IC3 counter does not operate or that the
counter reset does not function. For the former, con-
firm that the count-up clock has been inputted into
the 10 pin of IC3; For the later, examine the 11 pin of

IC3. For the case b}, it may be that the WE terminal is

not receiving a signal from IC2.

b

MEMORY TEST PROGRAMME

Perform tests by conducting write-in and read-out accor-
ding to each pattern type throughout the entire memory
area. If malfunctions occur, perform HLT. Since the HLT
address varies according to each pattern, the pattern at
stopping time can be judged by examining the stopped ad-
dress.
1. All O test
Perform test writing in all O throughout the memory area
and seeing if all addresses become 0. If there is .an error,
perform HLT. The HLT address becomes 1 B.
2. Ali 1 test
Write in 1 throughout the entire area and check if all ad-
dresses become 1. If there is an error, HLT is performed.
The HLT address becomes 3 E.
3. Checker pattern test
Writein0 10 1 0 1 0 1 in the odd-number addresses
and 101010 10 in the even-number addresses .
If there is an error, perform HLT at address 66.
4. Reverse checker pattern test
In reverse of the above procedure, writein 10101 0 1
0 in the odd-number addresses and 01010 10 1in
the even-number addresses. If there is an error, perform
HLT at address 91.
5. Increment pattern test
Test all addresses by writing in + 1 data to each address
as it advances. + 1 is added to the first period value of
each test cycle for a total of 256 cycles. If errors occur,
perform HLT at address BB.
6. Bit shift pattern test
First stand one bit only to one address and perform
write-in/read-out test. Next, after performing read/write
test for each bit when all bit have been shifted to the
right, stand two bits to perform the same procedure.
The test continues until all bits are at 1. This procedure
is conducted at all addresses. If errors occur, stop at ad-
dress D9.
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Table 9-10 RAM Test For CS-1720

alilely
80a3
808g
aoes
8889
aeen
Goee
aaec
aean

aora
2013
g61&
a817
06123
aa1e
ag:c
0810
881k
8alF
a02d

2022
2828
2823
ap28
aaac
8820
802g
882F
8038

ea3z
0835
8833
0a3n
8838
893k
9a3F
8848
8841
ag42
8843

884
2843
as4C
804E
a84r

218818
a1e0o4
1508

ee
2os00

218018
alregod
K3
2n
chiteo

21e818
aiaoa4
16FF
72

22880
210818

210018
010004
1555
72

7R

ZQU RaM=R1000
EQU BYTE=@480
ORG a8
. ALL @ TEST:
LI HL RAM
LI BC BYTE .
MUI D @ : SET DATA
RT1 MOU M D
IHN HL
acy BC
MU A C
OrRA B
JHZ RTI
: READ TEST
LXI HL RaM
LXI BC BYTE
RTZ Mou A M
CHP D
JIRT2
HLT . ERROR
RT2 INK HL
ocy BC
Hou A C
0RA B
JHE RT3

; EHD 7

: ALL 1 TEST

LXI HL RAM

LXI BC BYTE

MUI D @BFF
RT4 MU M D

INK HL

Dex BC

Mou A C

0RA B

JHZ RTH4

. RERD TEST
LXI HL RAM
LNI BC BYTE

START OF RAM AREA

© RAM AREA'S SIZE

. SET RAM START
. EET BYTE COUNTER

RTS MoU A M : GET DATR FROM RAM

chP O

: TEST MATCH

JZ RTé : YES MUTCH

HLT ; ERROR
RTs INX HL

DCyY BC

MOU 8 C

ORA B

JNZ RTS

CHECKER PATTERN

LXI HL RAM
LXI BC BYTE
MUI D @55
RT? MOU M D
MoU A D

PATTERN

8858
88351
gas2
aas33
8854
8855
a8s5e

8833
883¢
aasF
66851
ags2
893
6868
aoev
ags8
Qee3
a06R
8888
098¢
286D
886E

8art
8874
aary
aar

a8ThR
aare
887

aarp
aare
Q8rF
aagse
gast

2034
aagr
888
a88c
a88p
888E
8831
aasz
8093
9834
2895
2695
aasy
2p98
8633

el
8039F
aea2

L2488

2lao18a
ai1soaq
1655
7E

En
CAErae
76

26100

210918
818004
16AR

B8
caraaa

218018
810004
16an
BA
CR9208

c2gcaa

118068
210018
218084

chA
MOU D A COMPLEMEWT DATR SET
INN HL
ocx BeC
MOU a8 C
0rRA B
JNZ RT?
. RERD TEST
LNI HL RAN
LXI BC BYTE
MUI O @58
RT3 nouU A M
CreP b TEST NUTCH 7
JZ RTS TES JMP
HLT i ERROR
RT? INS HL
MOV A D
cMA
MOU D A
ocy BC
NMOU R C
arn B
JNZ RTS

IHUERS CHECKER PATTERN

LXI HL RAN
LXI BC BYTE
MUI D @8AR
RT18 MOU N D
MOU 4 0
cHA
MOU-0 A
INX HL
ocx BC
MU A C
ORA B
JHZ RT1@
; RERD TEST
LKEI HL RAM
LXI BC BYTE
MUI O 28AR
RTI1 MOU A M
cMP o
JZ RT12
HLT ;i NO MUTCH
INK HL
MOU R D
CHA
Mou D A
DCx BC
Mou A ¢
Q0Ra B
JNZ RT11

: INC PATTERN
’ LXI DE @8

RT14 LXI HL RaM
LXI BC BYTE

RT12

aeas
884
aan?
80R8
a8as
aona
Q0RE
88AC

B8BAF
aoe2
8885
868s
aee?
aees
2068
8aeC
8080
A6RE
8OBF
aaca
aact

aatq
aacs

aocse
a8ce
QaceE
aoCF
asns
8903
8ap4
20035
aops
8003
2608
as0e
aapc
aenr
feEd
88Ey
88E4
QoES
B8Ee
ape?
ages

Q8ER
QREE
a8F1
aaFz
B8F5
86Fs
aoF?
a6rg

Cansae

210018
818004

Ba
28588

10
C23Fae

2reala
218004
AF

118288

Iy

21a818@
a10064
AF
118388
v
17

a4

i

BE

fov 0 E aarF3  CaFpga
RT1Z Nou o Qarc 78

INR D agrp  ar RTZ24

INX HL GOFE 1D

acx BC aa§§ C2Frag

MOU A C a1a2  ar

ogp I} a183 15

JINZ RTI3 aiad  CIFse6
. READ TEST alar 23

LSI HL RAM a1a3  ag

LXI BC BYTE are2 73

MoU 0 E 8188 B
RT1S HOU A N a1ap Cca2Figa

CMP D a18eg  CcIaaae

JZ RTI16

HLT ¢ NO HMUTCH
RTI1& INN HL

IHR D

by BC

MOV A C

ORA B

JNZ RTIS

: NEXT PATTERN

OCR E
JHZ RTI4

. BIT SHIFT PATTERN

RT3

LYNI HL RaM
LKXI BC BYTE
SRA A

LNI DE @3ag

RT18 ITC

RAR

RTIF HoU M oA

cHE M
JdI RTR3
HLT S HOT MUTCH

RT23 RRC

’

g

DCR E
JHZ RT17
RRC

OCR D
JHZ RT1S
INK HL
DCN BC
nau a8 ¢
ORn B
JHZ RT13

REUERSE PATTERH TEST

: FOR EACH ADDRES

LI HL RAM
LXI BC BYTE

RT28 NRA A

LXI DE @gage

RT21 STC
RAL
RT22 MOU M A
che M

JDORT2
HLT

RLC

ocrR E
JHZ RT22
RLC

OCR D
JHZ RTZ21
INX HL
pey ec
mov R C
arRR B
JHE RTZ@
JMP 8a
END

: HOT MUTCH
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1/0 PORT TEST

Test Forms

0. All O test

1. All 1 test

2. Checker pattern test

3. Reverse checker pattern test

4. Increment pattern test

The contents are the same as that of the memory test.

The I/O port test is performed by shorting the input/output
port of each address and connecting the printer. If there is
no abnormaiity, the buzzer sounds at the end, and the CPU

performs HLT.

if errors occur, print the following in the printer for each er-

ror.

Test pattern

Board

Data sent out
Data received

displayed by 0~4

displayed by O0~7

displayed by OO0 ~FF

displayed by 00 ~ FF (abnormal data)

Pin to be Pin to be
shorted shorted
1 67 19 49
2 68 20 50
3 69 21 51
4 70 22 52
5 71 23 53
6 72 24 54
7 73 25 55
8 74 26 56
9 59 27 41
10 59 28 42
11 61 29 43
12 62 30 44
13 63 31 45
14 64 32 46
15 65 33 47
16 66 34 48

The P32 side should be treated as
shown in the table above; for the
P25 and P26 side, connection is
made after reversing to right/left
the flat cable with the connector

attached.

Table 9-11
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1/0 Port P32 Short Method




Table 9-12 1/0 Port Test

apae
feaz
aop4
aaa?

a0an
8060
@018
as12
2o13
8814
8015

8818
aa1e
as1e

aa21
o824
882w
ap2s
aeza
2028
agac

002F
a032
8035

2833
0838
Q83E
ae4e
2941
0842
8843
2044
2045
0848

Jiegld

AF
20058

I2a31a

2108818
a1a2aa

CoAzae
COBRaa
cosnoa

2i1e018

a1ases

16FF

72

a3

en
22900

thazaa
CDBRhBa
tnanea

210618

t24068

ALL &a

RT@

Eau
Lau
EQU
Eau
EQU
EQu
ORG 8@

TROUBLESHOOTING

LED2=@5008
RaM=@1008
ETACK=@1480
EYTE=8
IQP=E3688
COUNT=R1808+3

LXI SP STACK
SRA A

SR
STA LEDS
STA COUNT

TEST

LYXI HL RAN
LXI BC BYTE

Mur n @
Mou Mg
INY HL
DCR €
JHE RTE

. END OFF WRITE

D OALL !

RT2

‘

CARLL TRANS
CALL VER
CALL UPC

TEST

LXI HL RAM
LXI BC BYTE
MUI D @FF

MOU M D
IHX HL
DCR C
JHZ RT2

CALL TRANS
CALL UER
CALL UFC

© TEST CHECKER
LXI HL RAM

LXI BC BYTE
MUI D 235

MouU M D
INK HL
MOU A D
cha
MOU D A
DCR C
JNZ RT3

8042
aga3
28n4
28AS

COR2B8
CDBRaG
£osnea

216818

a
c2snee

Conzea
CDERGY
CosnRae

118008
218018
aragag

caveaa

CDA2Ga
CoBRoG
tosneg

1D
C26F08
JEFF
20850
118038
ch5181
AF
J2e83580

78

Jnaste
3C

32@918
[

0s
ES
(%)

21a8e1e

CALL TRANS
CALL UVER
CALL UPC

: INUER3 PATTERN

RT4

LXI HL RaM

LXI BC BYTE
MUI D @nA

mou n o

INX HL

Moy n D

Cha

MOU D R

DCR C

JNZ RTH

CALL TRANS
CALL UER
CALL UPC

© INC PATTERN

RTS

LXI DE 8
L&I HL RAM
LXI BC BYTE
Mou D E
Mou oo

INX HL

INR D

DCR ©

JHZ RTE

CALL TRANS
CALL UVER
CaLL UPC

DCR E

JNZ RTS

MUI A @FF
STA LEDS

LXI DE @gpaa
CaLl KWAa1im
XRA A

STA LEDS
HLT

; MODE COUNTER UP

uPe

© TRANS
TRANS

LDA COUNT
INR A

3TA COUNT
RET

TO RAM TO IO PORT

PUSH DE
PUSH HL
PUSH BC
LXI HL RaM

EERE

110838
fr1agae
7E

2i1e818
aiagee
l1eaza

TRANS !

LXI DE IOFP
LXI BC BYTE
Hav a M
3TAX DE
INN HL

INX DE

DCR C

JHE TRANSI
POP BC

POP HL

POP DE

RET

. UERIFY TEST

VER

UER®

WRIT
WRITI

VER?

PUSH HL
PUSH DE
PUSH BC

LNI HL RAM
LXI BC BYTE
LXI DE IOP
LDAX DE

CNP M

JZ VERI

PUSH HL
PUSH BC
PUSH BC
MUI € @
CRLL caurt
LOA COUNT
CALL AQUT
MUI C e2@
CALL couTt
POP BC
Moy AL
CRLL A0UT
MUl C e2g
CALL CouTt
mou A M
CaLL AQUT
MUI C 228
CALL court
LDAX DE
CALL AOUT
MUI € ®8D
taLL cour
LXI BC GFFFF
0cX BC
nov A C
ORA B

JINZ WARITI
POP BC
POP HL

INX HL
INX DE
DCR C
JNZ UVER@
POP BC

a124
a12¢
a12g
a12n
2128
a1zn

812

a12F
8131
8133
8134
a13z
8138
8138
a13c
a1ap
a13F
2148
8142
2143
8146
8148
a14s
a14c
814F
8158

a151
8152
a153
8154
a1s?

c02421
4F

chzEql
]

ESOF
Ce3a
FE3R

csar
ce

113£a@

FOP TE
FOP HL
RET

;. Ace our

AOUT PUSH RSN

RAR

RAR

RAR

RAR

CALL AsCII
Hou C p
CALL cout
POP PSH
CALL ASCII
Mou ¢ A
CALL caurt
RET

; CONUERT ASCII

ASCII  ANI ®oF
ADI @38
CRI ®3n
RC
AbDI 7
RET

:cout

cour PUSH PsH
MUI a @ca
MUI B 8
rtas sIn
LXI DE @1E
CALL WAI1lNM
Moy A C
RAR
MOV C R
Mur p ese
RAR
XRI #3@
DCR B
JP COS
MUI A @48
sIm
LNI DE @3E
CALL Watin
POP DE
RET

HWA1lM  DCX DE
MOU A E
ORA D
JNZ UWALIM
RET
END



KEY BOARD TEST
By pressing each key, the corresponding number is
displayed on the 7 segment LED above the 1/O board.
The keys and displayed numbers are shown below.

Key number Value Key number Value

¢ 22 SCAN 05

1 15 D 28

2 16 DOWN 30

3 17 A 07

4 08 FREE 06

5 09 EXT 13

6 10 LOAD 26

7 01 SAVE 19

8 02 PRNT 12

9 03 Blank 20

START 23 Biank 27
END 24
PART WRT 11
ALL WRT 18
READ 25
STO 04
B 14
Cc 21
RST 29
uP 31

Table 9-13
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Table 9-14 Key Test For RT-1721

EQU 2TACK=R148
EQU LEDS=853a8
Equ MASKE=@1D
EQU EMPTY=238
Equ KERT=85a88
EqQu LEDT=@4063
EQu KRON=@3880
ORG @@
aoee  IEF8 MUT A @F8 8073 3R8860 KSCAN  LDA KERT 23D 24 824
aae2  I2e058 STA LEDS 8ars  Esas ANI 8 8aDB 11 ®11
2885  AF XRA A aerg  ce RNZ o8pc 13 ®13
89085 320848 STA LED? 6078 (CDSCEB KSCA2  CALL KCOA4 eapp 2 225
aeag  £3s5a08 JMP START eare Ine1ia LDA KDRIV @ADE 04 204
; 8azF a7 RLC 800F 14 214
ORG 234 0888 [Dpassee JC KSCAl 89ER 2 821
2834 F3 RSTK oI @383  3IEEF KSCA@ MUl A BEF 08E1 29 29
8835 Fs5 PUSH PSK 8885 320839 kSCAl  STA KROW 8aE2 31 231
2036 5 PUSH BC 6888 3J2a110 STR KORIV 88E3 @5 @85
8237 ES PUSH HL 8338 (9 RET 09E4 22 28
8azz3 ps PUSH DE i GEES 29 #23a
6839 3EIF MUI & B1F aasc  3E1D KCOnd  MUI A MASKE 8BES @7 @ar
8038 3@ ‘ SIM BaseE 39 s DRE?  @s 20e
8a3c  Ineala LOA KEYBF QagrF  3E3@ KCOAB  MUI A ENPTY 89Ee 13 #2132
aa3r sy /oD & 2831 328018 KCOA2 8TA KEYBF O0ES 28 235
pe48  D25480 JHC RSTB @934 C9 RET 0aER 13 13
8843  CD958@ RSTA CALL KDEC ; @OEE 12 212
2845  gsog muIr g @ - 0995 COCS8a  KDEC CALL WalaM BAEC 28 g
2043 4F Mou oA 2923  3neaen LDA KERT agED 27 27
8349  Z1CFo@ LXI HL TBL 8998  Egar ANI 7 :
84 @9 oAb BC Basn 47 MOU B A ORG @1000
8a40 7| Moy A BOSE  cpocsea CALL Wa18nM 1089 KEYBF  BLK 1
884E 3200649 8TA LEO? avat  3peaca LOA KERT 1881 KDRIV  BLK 1
a@e51 CDSFag CALL KCoaa aend  Ecar ANI 7 1862 KRET BLK 1
2854 D1 RSTB POP DE b3a6 B8 CMP B END
8855 Ef POP HL 8047  C23Fa8 JNZ KCone
@858 (1 POF BC eans  32e21e 3TA KRET
8857 F1 POP FSW 88D 210008 LXYI HL @
aas8  Fg Er 8988 3Inatla LDA KDRIV
pass 9 RET ‘ 883 g7 DECA Abo A
; 1 8884  D2BBAA JNC EHDEC
i MAIN PROGARM START ' aoe? 2C INR L
J 88B8 C3B389 JMP DECA
B35n 310814 START  LXI 3P STACK ;
@350  aF XRA A @0BB  ZR8218 EHDEC  LDA KRET
fASE 2F cha 0aBE 29 oap HL
BOSF 320048 ST LED? 89BF 29 onb HL
8062  3EID MUI A MASKE agce 29 DaD HL
a0s4 39 sIM eact g5 ADD L
@ass cD3Fa@ CaLL KCORa eacz  c3s1eo JMP KCOnZ2
0863 R SCHN EI
869  CDC508 CALL watam 80C5 1189982 ua1éMm  LXI DE @2a@
a3sc F3 or eacs 1R, WaliM  DCX DE
agsp  cor3ag CALL KSCAN aacs 7 MOU A E
gare 35888 JMP SCAN aaca B2 ORR D
; eacs rzcsea JNZ WALIN
@8CE 9 RET
@acF 22 TBL 22
oape 15 @15
88Dl 1§ e1s
eapz2 17 e1r
aep3 as 208
63p4 99 @09
8aps 18 210
eaps ai ea1
aopr @2 g2
a8 83 eaz
geps 2 223
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LED TEST

After displaying figures 00 ~99 on the 7 segment LED,
light the WRITE LED and the READ LED in sequence,
sound the buzzer, and light the A, B, C, D step sequence
LED.

Repeat the same process.

10-16
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LED And A, B, C, D, LED And 7 Seg LED Disp

agog

2003
Qoas
2aas
Quas
aaac
a0ag
20aF
8914
241z
8015
agsr
88148
aa1n
qolE
aglrF
opaz2

Q025
20223
9023
a0/
2028
892k

EE

J28858
Cozs00
an

C217ae
Czazee

110002
1

7B

B2
£22800
c?

LEOT!

HA1oaN
WALOIN

iTa
caLL
AD

Dan
JCR
A
I
MUI
3TA
CALL
s00
NS
JHE

JHP

LNI
oy
nau
JRA
JHZ
RET
EHO

£or

Hataan



MEMORY PACK TEST

The test process is the same as that of the memory test

within the CS-1720. Results are displayed above printer

as follows:

s The error-producing address which corresponds to
the CS-1720 memory.

¢ Data at normal times

¢ Incorrect data

The procedure is first to write in on the memory the
same pattern as that of the memory test, transmit it to
the memory pack, and compare this pattern with the
memory within the CS-1720.

The address when errors are generated must be con-
verted from the memory address within CS-1720 to the
real address above the memory pack.

SWITCH PROCEDURE

Real address = (address —8000 + 1) x 2
(Note: numbers are expressed in hexadecimal digits)
Example: When an error occurs at address 8010,
8010-8000+1=11
11x2=22
As this shows, the error was generated at memory pack
address 22.
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Ram Pack Test All Pattern

2084

ages
agas
agasg
apag
agac
aean
80aE
avar
ag1a

2813
asle

ae1g
2a1c
aalF
as2t
aaz2
8023
ag24
8825
aaze

8829
a8zc

882F
2832
2835
agav
2833
2839
883p
aazs
aa3c
883p
803E
es3F

8p42
8045

J1eald

218618

alapaz

Cragan

cns1ea
Con488

2ilgaia

cog1aa
ChRya8

21a818

C23rea

CtD31e6
Congaa

DALL @

RT!

EQU RAM=21208
EQU 3TRCK=@1488
EQU BYTE=R2a8
EQU RESET=p&aaa
EQU PACK=@7a08

ORG aa
LXI 8P sSTack

RERD WRITE TEST

LXI HL RANM
LXI BC BYTE
MUI D aa
Moy 0
INK HL

oecx sc

Mav A ¢

ORA B

JNZ RT?

i SET STACK POINTER

: END OF INTERNAL RAM WRITE

S ALL 1

RT2

J

CALL TRANS i
CRLL UER

TEST

LXI HL RaNM
LXI BC BYTE
MUI D RGFF
nou N D

INK HL

oc¥ B

MOV B C

ORA B

INZ RT2

CALL TRANS
CALL VER

i TEST CHECKER PATTERN

RT3

LXI HL RanM
LXI BC BYTE
MUI D @55
MOU N D
INX HL

MoV A 0
CMA

MHOU D A
ey BC
MOU R C
ORAR B

JNZ RT3

CALL TRANS
CALL UVER

TRANS TO RAM PACK
i VERIFY TEST

i VERIFY TEST

88483
2648
884k
8858
8851
8852
a853
8954
84855
aBss
aasv?
2858

f8ass
a8se

aas1
a864
aps?
a06Aa
aase
aasc
aash
av6E
aBeF
anrg
8871

aar4
] kg

a8rn
aare

aave

8831

8883
2854
aaar
888AR
2650
983E
208F
80398
8691
8892
a8as
8896
ag9s
2897
a9

21gala

caseaa

chgtoa
Cchnga6

118080
21ea1e
areaaz
33

Ba
C26Bpa

cogsiaa
con48a

nn
Czeqaa

C3000a

i INUERS CHECKER

LXI HL Ram

LXI BC BYTE

MUI o @énA
RT4 MOV M D

INX HL

Moy A o

CHMAR

MOU 0 A

ey ec

MOy R C

ORR B

JNZ RTH

CALL TRANS
CRLL UVER

INC PATTERN

LXI DE @

RTS LXI HL RAM
LXI BC BYTE
nou D E

RTs Mou M D
INR
INX
ocx
nou
ORA
JINZ

L

~

NMBLWEOHRD
L]

T

o

CALL TRANS
CALL VER

OCR E

JHZ RT3 i TEST AGRIN

JMP ag
; TRANS TO RAM PACK

PUSH DE
PUSH HL
PUSH BC
STR RESET
LXI HL RaM
LNI BC BYTE
Moy A N
RAR

RAR

RAR

RAR

STA PACK
MOV 4 M
STA PACK
INX HL

ocx 8sC
Mov A C

TRANS

TRANS1

i SET EYTE COUNTER

08¢
asap
2948
aan1
2an2
a8z

2814
qans5
88n6
aan?
8an8
8aan
agse
aas3
a8p4
8BRS
a0Bs
o887
8aes8
2688
Q38D
88BE
aaerF

aace
8ac3
aacy
aacs
aacy
a8ca
ascc
a8CcF
aepa
aani
2804
aaens
2003
880/
asnp
aa0E
88E1
@8E3
QaEs
BBE?
ABER
BIEC
OBEF
86F2
88F3
80F4
88F5
a6r8
QuBF3
8OFA
a6FgB
@8rc
asFp

JRBara
87

87

a7

a7

ar
JRagra
E6BF
R2

BE
CAFRae

7C
CD2Fas
7o

CozFat
8E2a
Cpesp1
TE

cDarFat
Beza
cpasal
Fi1
CD2Fa1
gEAD
coasat
BIFFFF

C2Fzaa

ORR B

JNZ TRANS1
POP BC
POP HL
POF OF
RET

; VERIFY CHECK

UER

VERB

WRIT
WRITI

VER1

PUSH HL
PUSH DE
PUSH BC
LXI HL RaM

LXI BC BYTE

STA RESET
LOAR PACK
ADD A
ADD A
ADD A
ADD A

MOU D A : SAVE DATA HIGH 4 BIT

LOA PACK
ANI @OF
OrRA O
CMP M
J4Z VERI

PUSH BC
PUSH PSH
PUSH BC
MUI ¢ ga
CaLL cour
MUI € e2a
CALL cout
POP BC
nou A H
CALL nouT
Mmav A L
CALL AOUT
MUI ¢ e2a
CaLL court
MouU A n
CALL AQUT
MUI ¢ eza
CALL court
POP PSH
CALL ROUT
MuI ¢ eep
CALL cout

i GET DATA FROM RAM PACK

i GET DATA & BIT

TEST COMPARE

LXI BC @FFFF

ocx BC
MOV R C
ORA B
JNZ WAITI
POP BC
POP HL
INX HL
DCX BC
MoU A ¢
ORA B

8OFE
a1at
a1a2
ai18z
a1a4

8183
aras
alas
a1an
8188
a16E
a111

a112
a113
8114
8116
arz
8119
811A
anp

a11F
a1z2a

8123

812

8127

a128
a129
a12n
8128
912E

812F
8134
2131
8132
8133
8134
a1y
8138
8138
813c
213F
8148
8143

8144
a148
arq4g
814
a14g
ar4n

C2paan
c1
o1
El
cs

s
aeEca
8583
Ja
111E88
Ch2zal
73

F2anal
JE48
3a
113Ea8a
cn2say

[

C04401
4F
coasal
F1
04481
4F

cpasai
]

E6aF
te3e
FE3R
08
cear
9

JNZ UVER@
POP BC
POF OE
POP HL
RET

;Coour

cour

cas

HAl1M

PUSH DE
MUl ¢ ece
MU B 2
sIn

LNI DE @1E
CALL HWAlin
MoU A ¢
RAR

MOU C n
MuI A aga
RAR

SRI @ga
OCR B

JP ros

I R e4a
SIn

LXI DE @3E
CALL WAl1m
FOP DE

RET

oCX DE
MoV A E
0RA O

JNE HALIM
RET

. ACC QuUT

ROUT

PUSH PSW
RAR

RAR

RAR

RAR

CALL nscII
MoU ¢ oA

CALL cour
PGP PSW
CALL AsCII
MoU ¢ A
CALL cour
RET

i CONUERT asCII
ASCIY

ANI @arF
ADI #3a
CPI &3n
RC

ROI 7

RET
END
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Unless otherwise specified, all resistors are 5%, 1/6W
and all capacitor’s voltage ratings are 50WV.

PARTS LIST

The color-coding is as follows.

The part No. of each connector is stamped or color-coded.

White ]

° |

The specifications and parts list and schematic diagram Black | Brown | Red | Orange | Yeliow | Green | Blue | Purpie | Grey
may be changed without notice owing to a technical in- 0 1 2 3 4 5 6 7 8
novation.
Example

ABBREVIATIONS P

Resistor

Brown ~a7y 7fa— Yellow Black-77‘ 7P/Green

RD Carbon

RN Metal film 14 05

RC Solid

. . 2 ...... 1 2 ......
VR Variable or Semi-fixed
Connector Connector

Capacitor

cc Ceram!c Each connector can be classified by the color of pin 1 and

CK Ceramic in 2

CE Electrolytic P )

cM Mica

ca Mylar (Polypropylen)

TC Ceramic trimmer

Semiconductor

TR
FET

Transistor
Field effect transistor




ATTENUATOR UNIT (X75-1130-00)

PARTS LIST

Fig. &

Ref.

Ref.

11-2

Index No. No. Parts No. Description No. Parts No. Description
B-2 R1 | RD14BB2E105J RD M@ 5%  1/4W C14 | CM93BD2A151J |CM 150pF +5% 100V
B-2 R2 | RN14BK2H9903F |RN 990kQ +1%  1/2W C15 | CM93BD2A3304 |CM 33pF 5% 100V
R3 | Nouse C16 |C91-0502-05 Metal film 0.014F +10% 630V
c-2 R4 |RN14BK2E1012F |RN 10.1kQ 1%  1/4W C17 | No use
c-2 RS |RD14BB2C180J |RD 180 D-3 C18 | CEOAW1A470M | CE 47,F 10V
R6 | No use D-3 C19 |CECAW1C220M | CE 224F 16V
C-2 R7 RN14BK2HS003F | RN 900kQ +1% 1/2W ||A-3 C20 | CEO4W1C470M CE 47uF 16V
C-2 R8 RN14BK2E1113F RN 111kQ@  £1% 1/4W |1D-1 C21 | CE041C470M CE 47uF 16V
C-2 R9 | RD14BB2C560J | RD 560 c-1 C22 | CEGAW1C220M | CE 224F 16V
c-2 R10 | RD14B82C330J | RD 330 D-1 C23 | CEO4W1C220M | CE 22,4F 16V
C-2 R11 | RN14BK2E1004F RN m™mQ +1% 1/4W {|p-1 C24 | CK45B1HA72K CcK 4700pF +10%
Cc-2 R12 | RD14BB2E104J RD 100k? +5% 1/4W f[lc-1 C25 | CK45B1H4A72K cK 4700pF +10%
c-2 R13 | RD14BB2C101J | RD 1000 B-1 C26 | CK45B1H472K cK 4700pF +10%
D-1 R14 | RN14BK2B1202F | RN 12k0 +1% 1/8W ||g-1 C27 | CK45B1H4T72K CK 4700pF +10%
D-2 R15 | RN14BK2B1202F | RN 12k +=1% 1/8W ||c-1 C28 | CK45B1H4AT72K CcK 4700pF +10%
D-2 R16 |RD14BB2C470J | RD 470 C-1 C29 |CK45B1H472K | CK 4700pF +10%
D-2 R17 |RD148B2C470J | RD 470 B-1 C30 |CK45B1H472K | CK 4700pF +10%
b-2 R18 | RD14BB2C332) | RD 3.3k c-1 C31 |CK45B1H472K | CK 4700pF +10%
b-2 n o |PotamRaCss2) | RO 3.3k D-4 C32 |CEO4W1C470M | CE 4TuF 16V
0 use
B-3 R21 |RD14BB2E105J) | RD Ma =5% 1aw |[C? €33 | CEO4W1C220M | CE 2248 16V
B-3 R22 | RN14BK2HO903F |RN ggoke  +1% 12w ||P4 C34 | CKaSBIHATK | CK 4700pF +10%
23 | No use D-4 C35 |CK4581HA72K CK 4700pF +10%
c-3 R24 | RN14BK2E1012F | RN 10.1kQ +1%  1/4W g‘g ggs gxgg} s EE i;gg"g i:gt
c-3 R25 |RD14BB2C180J |RD 180 - P
R26 | No use B-3 C38 | CK45B1HAT72K cK 4700pF +10%
c3 R27 | RN14BK2HO0O3F | RN gooke  +1% 172w |2 €39 | CKasBIHA7K | CK 4700pF +10%
c-3 R28 | RN14BK2E1113F |RN 1110 =1% 14w }{C3 C40 | CK45B1HA72K | CK 4700pF +10%
P R29 | RD14BB2C560J | RD 560 B-3 C41 | CK45B1HA72K cK 4700pF +10%
c3 R30 | RD14BB2C330J | RD 330 c-3 C42 | CK45B1HA72K cK 4700pF +10%
c-3 R31 | RN14BK2E1004F | RN MO 1% 1/4W
c-3 R32 |RD14BB2E104J | RD 100ka +5% 1/aw |[B-2 TC1 | C05-0405-05 TC 20pF
c-3 R33 |RD14BB2C101J |RD 1009 B-2 TC2 | C05-0403-05 TC 6pF
D-3 R34 | RN14BK2B1202F |RN 12k +1% 1/8w |[C2 TC3 | C05-0405-05 TC 20pF
D-3 R35 | RN14BK2B1202F |RN 12k x1%  1/8w |[C-2 TC4 | C05-0403-05 TC 6pF
D-3 R36 | RD14BB2C470J |RD 479 B-3 TC5 | C05-0405-05 TC 20pF
D-3 R37 |RD14BB2C470J |RD 470 B-3 TC6 | C05-0403-05 TC 6pF
D-3 R38 | RD14BB2C332J |RD 3.3ka c-3 TC7 | C05-0405-05 TC 20pF
D-3 R39 | RD14BB2C332) |RD 3.3KQ c-3 TC8 | C05-0403-05 TC 6pF
B-1 S:? :81u4$;BZC222J RD 2.2kQ C-1 L1 L40-4701-03 Ferri inductor 47uH
B-1 R42 RD14BB2C222J RD 2.2kQ D-1 L2 L40-4701-03 Ferr! !nductor 47;4H
c-1 R43 | RD148B2C222J RD 2.2kQ Cc-4 L3 1L40-4701-03 Ferr! !nductor 47uH
c-1 R44 | RD14BB2C222J RD 2.2kQ D-4 L4 L40-4701-03 Ferri inductor 47uH4
B-1 R45 | RD14BB2C622) | RD 6.2kQ
D-1 R46 |RD14BB2C102J | RD 1KQ B-2 RL1 1 §51-1510-05 Relay
D-1 R47 |RD14BB2C103J |RD 10kQ B-2 RL2 | 551-1510-05 Relay
B-4 R48 | RD14BB2C222J RD 2.2kQ B-2 RL3 | S51-2504-05 Relay
B-4 R49 | RD14BB2C222) RD 2.2kQ c-2 RL4 | S51-2604-05 Relay
c-4 R50 | RD14BB2C222J RD 2.2kQ B-3 RL5 | S51-1510-05 Relay
c-4 R61 | RD14BB2C222J RD 2.2kQ 8-3 RL6 | §51-1510-05 Relay
B4 R52 |RD14BB2C622J | RD 6.2kQ B-3 RL7 |S51-2504-05 Relay
c-3 RL8 |S51-2504-05 Relay
B-1 VR1 | R12-2405-05 VR 5k0B D-1 RL9 | $51-1509-05 Relay
B-1 VR2 | R12-2405.05 VR 5k0B D-3 RL10 | S51-1509-05 Relay
c-1 VR3 | R12-2405-05 VR 5k0B
C-1 VR4 | R12-2405-05 VR 5kQB D-2 Q1 TR uPA70A (L)
B-1 VRS |R12-0531-05 VR 50008 D-2 Q2 TR  25C1963
B-4 VR6 |R12-2405.05 VR 5k08 D-3 Q3 TR uPA7O0A (L)
B-4 VR7 |R12-2405-05 VR 5k08 D-3 Q4 TR 2SC1963
c-4 VRS | R12-2405-05 VR 5kQB
c-4 VR9 | R12-2405-05 VR 5k0B c-1 D1 Diode 1S1544A
B-4 VR10 | R12-0531-05 VR 50008 c-1 D2 Diode 1S1544A
D-2 VR11 | R12-1510-05 VR 108 c-3 D3 Diode 1S1544A
D-3 VR12 | R12-1510-05 VR 1k0B c-3 D4 Diode 1S1544A
D-1 VR13 | R12-2405-05 VR 5k0B B-1 D5 Diode DS44-2X
B-1 D6 Diode DS442X
B-2 ct | c91-0501-05 Metal film 0.0474F +10% 630V |[B-1 D7 Diode DS442X
B-2 C2 | CCABCHIHO20C | CC 2pF +0.25pF c-1 D8 Diode DS442X
C3 No use B-3 D9 Diode DS442X
c-2 Ca |CMS3BD2A151J | CM 150pF +5% 100V |[B-3 D10 Diode DS442X
c-2 C5 |CM93BD2A330) |CM 33pF  +5% 100V |[B-3 D11 Diode DS442X
c-2 C6 |(C91-0502-05 Metal film 0.01,F +10% 630V ||C-3 D12 Diode DS442X
C7 No use D-1 D13 Diode WZ-O75
D-2 C8 | CEO4W1A470M | CE 4T7uF 10V
D-2 C9 | CEO4WI1C220M | CE 224F 16v  |[B-1 P1 | E400576-05 Pin connector 5P
A1 C10 |CEC4W1C470M | CE 474F 16v |[|B-4 P2 | E40-0576-05 Pin connector 5P
B-3 C11 | C91-0501-05 Metal film 0.047yF +10% 630V |[C-1 P3 | E400876-05 Pin connector 8P
B-3 C12 | CC45CH1HO20C | CC 2pF +0.25pF c-4 P4 | E40-0776-05 Pin connector 7P
C13 | No use D-2 P5 E40-0576-05 Pin connector 5P




PARTS LIST

VERTICAL AMPLIFIER UNIT (X73-1420-00)

Inzlgx ﬁo. ?qif: Parts No. Description Inz’egx I&o ':g.' Parts No. Description
D-3 P6 E40-0576-05 Pin connector 5P E-2 R1 RD14BB2C470J RD 479
E-2 R2 RD14BB2C470J RD 47Q
F11-0974-14 Shield case E-2 R3 RN14BK2B75ROF | RN 750 =1% 1/8W
J32-0826-04 Hex post E-2 R4 RN14BK2B75ROF | RN 750 +1% 1/8W
E-3 RS RD14BB2C101J RD 1000 '
J25-2939-12 Printed circuit board E-3 R6 RD14BB2C101J RD 100Q
E-3 R7 RD14BB2C392J RD 3.9k0
- E-3 R8 RD14BB2C472J RD 4.7kQ
E-3 R9 RD14BB2C102J RD 1kQ
E-3 R10 | RD14BB2C391J RD 3900
E-2 R11 | RN14BK2B4300F | RN 4300 +1% 1/8W
E-2 R12 | RN14BK2B4300F | RN 4300 1% 1/8W
* E-3 R13 | RN14BK282400F | RN 2400 +1% 1/8W
E-3 R14 | RN14BK2B68ROF | RN 680 +1% 1/8W
D-3 R15 | RD14BB2C332J RD 3.3k
D-3 R16 | RN14BK2B1200F | RN 1200 +1% 1/8W
D-3 R17 | RD14BB2C470J RD 470
D-3 R18 | RD14BB2C470J RD 47Q
E-2 R19 | RD14BB2C472J RD 4.7kQ
E-2 R20 | RD14BB2C472J RD 4.7kQ
E-2 R21 | RD14BB2C472J RD 4.7k
D-2 R22 | RD14BB2C472J RD 4.7kQ
E-2 R23 | RD14BB2C472J RD 4.7k
E-2 R24 | RD14BB2C512J RD 5.1kQ
E-2 R25 | RD14BB2C361J RD 3600
D-2 R26 | RD14BB2C332J) RD 3.3k0
D-2 R27 | RD14BB2C113J RD 11k
D-2 R28 | RD14BB2C471J RD 4700
D-3 R29 | RD14BB2C472J RD 4.7kQ
D-3 R30 | RD14BB2C472J) RD 4.7kQ
D-3 R31 | RD14BB2C470J RD 470
b-3 R32 | RD14BB2C470J RD 47Q
D-2 R33 | RD14BB2C272J RD 2.7kQ
D-2 R34 | RD14BB2C681J RD 6800
D-2 R35 | RD14BB2C681J RD 6800
D-2 R36 | RD14BB2C681J RD 6800
D-3 R37 | RD14BB2C820J RD 82Q
D-2 R38 | RD14BB2C103J RD 10kQ
D-3 R39 | RN14BKZB180OF | RN 1800 +1% 18W
D-2 R40 | RN14BK2B1800OF | RN 1800 +1% 18W
D-2 R41 | RD14BB2C101J RD 1000
D-3 R42 | RD14BB2C101J RD 1004
D-2 R43 | RD14BB2C272J RD 2.7kQ
D-3 R44 | RD14BB2C222J) RD 2.2kQ
D-3 R45 | RN14BK2B1801F | RN 1.8k =1% 18W
D-2 R46 | RN14BK2B1801F | RN 1.8kQ 1% 18W
D-3 R47 | RD14BB2C362J RD 3.6kQ
D-3 R48 | RD14BB2C470J RD 479
D-3 R49 | RD14BB2C470J RD 47Q
D-3 R50 | RD14BB2C222J RD 2.2k
D-3 R51 | RD14BB2C222J RD 2.2kQ
D-3 R52 | RD14BB2C470J RD 47%
D-3 R53 | RD14BB2C470J RD 474
D-2 R54 | RN14BK2B1001F | RN 1kQ +1% 18W
D-2 R55 | RN14BK2B1001F | RN 1kQ +1% 18W
D-2 R56 | RD14BB2C301J RD 3000
Cc-2 R57 | RD14BB2C123J RD 12k
c-3 R58 | RD14BB2C123J RD 12kQ
D-3 R59 | RD14BB2C222J RD 2.2kQ
D-3 R60 | RD14BB2C222J RD 2.2kQ
D-2 R61 | RD14BB2C222J RD 2.2kQ
c-3 R62 | RD14BB2C101J RD 1000
c-2 R63 { RD14BB2C101J RD 1000
Cc-2 R64 | RD14BB2C222J) RD 2.2kQ
c-3 R65 | RN14BK2B4700F | RN 4700 +1% 18w
C-2 R66 | RN14BK2B4700F | RN 4700 +1% 18w
c-3 R67 | RD14BB2C470J RD 47Q
c-2 R68 | RD148B2C470J RD 479
] Cc-3 R69 | RD14BB2C392J RD 3.9kQ
c-2 R70 | RD14BB2C392J RD 3.9k
c-3 R71 | RD14BB2C470J RD 47Q
Cc-2 R72 | RD14BB2C470J RD 479
c-3 R73 | RD14BB2C271J RD 2700
c-2 R74 | RD14BB2C331J RD 3300
Cc-2 R75 | RD14BB2C182J RD 1.8k
c3 R76 | RD14BB2C182J RD 1.8kQ
c-3 R77 | RD14BB2C470J RD 470
C-2 R78 | RD14BB2C470J RD 479
Cc-3 R79 | RD14BB2C151J RD 1500
c-3 R80 | RD14BB2C182J RD 1.8k
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PARTS LIST

|n§'§§ f;o Tfof" Parts No. Description Infl'g( ﬁo. ?\sz_' Parts No. Description

C-3 R81 | RD14BB2C1824 RD 1.8k C-1 R161 | RN14BK2B3000F | RN 3008 x1% 1/8W
C-3 R82 | RD14BB2C470J RD 470 D-1 R162 { RD14BB2C472J RD 4.7kQ

c-2 R83 | RD14BB2C470J RD 470 D-1 R163 | RD14BB2C472J RD 4.7kQ

c-2 R84 | RD14BB2C151J RD 1500 D-1 R164 | RD14BB2C103J RD 10kQ

c-2 R85 | RN14BK2B680OF | RN 6802 +1%  1/8W ||D-1 R165 | RD14BB2C103J RD 10kQ2

C-2 R86 | RN14BK2B680OF | RN 6800 +1% 1/8W ||C-1 R166 | RD14BB2C472J RD 4.7kQ

c-3 R87 | RD14BB2C101J RD 1000 C-1 R167 | RD14BB2C472J RD 4.7k

Cc-3 R88 | RD14BB2C101J RD 1000 C-1 R168 | RD14BB2C103J RD 10k

c-3 R89 | RD14BB2C472J RD 4.7kQ c-1 R169 | RD14BB2C103J RD 10kQ

C-3 R90 | RD14BB2C101J RD 1000 C-2 R170 | RD14BB2C123J RD 12kQ

c-2 R91 | RD14BB2C101J RD 100Q c1 R171 | RD14BB2C123J RD 12k

c-3 R92 | RD14BB2C472J RD 4.7kQ Cc-2 R172 | RD14BB2C2224 RD 2.2kQ

C-3 R93 | RD14BB2C472J RD 4.7kQ C-2 R173 | RD14BB2C222J RD 2.2kQ

B-3 R94 | RD14BB2C102J RD 1kQ C-1 R174 | RD14BB2C222J RD 2.2kQ

B-3 R95 | RD14BB2C562J RD 5.6k C-2 R175 | RD14BB2C101J RD 1009

B-3 R96 | RD14BB2C562J RD 5.6kQ2 C-1 R176 | RD14BB2C101J RD 100Q

B-3 R97 | RD14BB2C101J RD 100Q C-1 R177 | RD14BB2C222J RD 2.2kQ

B-3 R98 | RD14BB2C101J RD 1000 c-2 R178 | RN14BK2B4700F | RN 4700 +1% 1/8W
B-2 R99 | RD14BB2C472J RD 4.7k C-1 R179 | RN14BK2B4700F | RN 4700 +1% 1/8W
c-2 R100 | RD14BB2C222J RD 2.2kQ Cc-2 R180 | RD14BB2C470J RD 47Q

E-1 R101 | RD14BB2C470J RD 47Q C-1 R181 | RD14BB2C470J RD 47Q

E-1 R102 | RD14BB2C470J RD 47Q C-2 R182 | RD14BB2C392J RD 3.9kQ

E-1 R103 | RN14BK2B75ROF | RN 750 +1%  1/8W []|C-1 R183 { RD14BB2C392J RD 3.9kQ

E-1 R104 | RN14BK2B75ROF | RN 750 +1%  1/8W []C-2 R184 | RD14BB2C151J RD 1500

E-2 R105 | RD14BB2C101J RD 1000 Cc-2 R185 | RD14BB2C470J RD 479

E-2 R106 | RD14BB2C101J RD 1000 C-1 R186 | RD14BB2C470J RD 470

E-2 R107 | RD14BB2C392J RD 3.9kQ c-2 R187 | RD14BB2C182J RD 1.8kQ

E-2 R108 | RD14BB2C472J RD 4.7kQ C-1 R188 | RD14BB2C182J RD 1.8kQ

E-2 R108 | RD14BB2C102J RD 1kQ c-2 R189 | RD14BB2C471J RD 4700

E-1 R110 | RD14BB2C391J RD 3900 C-1 R190 | RD14BB2C471J RD 4700

E-1 R111 | RN14BK2B4300F | RN 4300 +1%  1/8W [|C-1 R191 | RD14BB2C221J RD 2200

E-1 R112 | RN14BK2B4300F | RN 4300 +1%  1/8W [|C-1 R192 | RD14BB2C102J RD 1kQ

E-2 R113 | RN14BK2B2400F | RN 2400 +1%  1/8W |[|C-1 R193 | RD14BB2C102J RD 1kQ

E-2 R114 | RN14BK2B68ROF | RN 680 +1%  1/8W ||C-1 R194 | RD14BB2C151J RD 1500

D-1 R115 | RD14BB2C332J RD 3.3kQ C-2 R195 | RD14BB2C470J RD 47Q

D1 R116 | RN14BK2B1200F | RN 1208 +1%  1/8W }{C-1 R196 | RD14BB2C470J RD 47Q

D-1 R117 | RD14BB2C470J RD 47Q C-1 R197 | RN14BK2B680OF | RN 6800 +1% 1/8W
D-1 R118 | RD14BB2C470J RD 470 C-1 R198 | RN14BK2B6800OF | RN 6800 +=1% 1/8W
E-1 R119 | RD14BB2C472J RD 4.7kQ C-2 R199 | RD14BB2C101J RD 100Q

E-1 R120 | RD14BB2C472J RD 4.7kQ B-1 R200 | RD14BB2C1014 RD 1000

E-1 R121 | RD14BB2C472J RD 4.7k B-2 R201 | RD14BB2C472J RD 4.7kQ

D-1 R122 | RD14BB2C472J RD 4.7k B-1 R202 | RD14BB2C101J RD 100Q

E-1 R123 | RD14BB2C472J RD 4.7kQ B-2 R203 { RD14BB2C101J RD 1004

E-1 R124 | RD14BB2C512J RD 5.1kQ B-2 R204 | RD14BB2C472) RD 4.7k

E-1 R125 | RD14BB2C361J RD 3600 B-1 R205 | RD14BB2C472J RD 4.7kQ

D-1 R126 | RD14BB2C332J RD 3.3k c-2 R206 | RD14BB2C222J RD 2.2kQ

D-1 R127 | RD14BB2C113J RD 11kQ B-3 R207 | RN14BK2B1001F | RN 1k +1% 1/8W
D-1 R128 | RD14BB2C471J RD 4700 B-2 R208 | RN14BK2B1001F AN 1k =1% 1/8W
D-2 R129 | RD148B2C472J RD 4.7kQ 8-3 R209 | RN14BK2B1001F | RN 1kQ +1% 1/8W
D-2 R130 | RD14BB2C472J RD 4.7k2 B-2 R210 | RN14BK2B1001F | RN 1k +=1% 1/8W
D-2 R131 | RD14BB2C470J RD 470 B-3 R211 { RD14BB2C223J RD 22kQ

D-2 R132 | RD148BB2C470J RD 479 B-2 R212 | RD14BB2C472J RD 4.7k

D-1 R133 | RD148B2C222J RD 2.2kQ B-2 R213 { RD14BB2C472J RD 4.7kQ

D-1 R134 | RD14BB2C681J RD 680Q B-2 R214 | RD14BB2C472) RD 4.7kQ

D-1 R135 | RD14BB2C681J RD 6800 B-3 R215 | RD14BB2C470J RD 479

D-1 R136 | RD14BB2C681J RD 6800 B-2 R216 | RD14BB2C470J RD 470

D-2 R137 | RD148B2C820J RD 820 B-3 R217 | RD14BB2C102J RD 1k

D-1 R138 | RD14BB2C103J RD 10kQ B-2 R218 | RD14BB2C102J RD 1kQ

D-2 R139 | RN14BK2B1800F | RN 1800 +1%  1/8W |]B-2 R219 | RD14BB2C102J RD 1kQ

D-1 R140 | RN14BK2B180OF | RN 1800 +1%  1/8W |[|B-3 R220 | RD14BB2C470J RD 479

D1 R141 | RD14BB2C101J RD 10002 B-2 R221 | RD14BB2C470J RD 479

D-2 R142 | RD14BB2C101J RD 100Q B-3 R222 | RD14BB2C221J RD 2200

D-1 R143 | RD14BB2C272J RD 2.7kQ B8-2 R223 | RD14BB2C221J RD 2200

D-2 R144 | RD14BB2C222J RD 2.2kQ B-3 R224 | RD14BB2C910J RD 910

D-2 R145 | RN14BK2B1801F | RN 1.8k +£1%  1/8W ||B-2 R225 | RD14BB2C910J RD 910

D-1 R146 | RN14BK2B1801F | RN 1.8kQ +1%  1/8W ||B-1 R226 | RD14BB2C181J RD 180Q

D-2 R147 | RD14BB2C362J RD 3.6k B-2 R227 | RD14BB2C470J RD 470

D-2 R148 | RD14BB2C470J RD 470 B-1 R228 | RD14BB2C470J RD 479

D-2 R149 | RD14BB2C470J RD 470 B-1 R229 | RD14BB2C272J RD 2.7k

D-2 R150 | RD14BB2C222J RD 2.2kQ B-1 R230 | RD14BB2C333J RD 33kQ

D-2 R151 | RD14BB2C222) RD 2.2kQ B-1 R231 | RD14BB2C301J RD 3000

D-2 R152 | RD14BB2C470J RD 479 B-1 R232 | RD14BB2C301J RD 300Q

D-2 R153 | RD14BB2C470J RD 470 B-1 R233 | RD14BB2C271J RD 270Q

D-2 R154 | RD14BB2C470J RD 470 B-2 R234 | RD14BB2C202J RD 2kQ

D-2 R155 | RD14BB2C470J RD 479 B-1 R235 | RD14BB2C234J RD 2kQ

D-1 R156 | RN14BK2B1001F | RN 1k +1%  1/8W [|B-2 R236 | RN14BK2B4700F | RN 470Q =%  1/8W
D-1 R157 | RAN14BK2B1001F | RN 1kQ +1%  1/8W ||B1 R237 { RN14BK2B4700F | RN 470Q =%  1/BW
D-1 R158 | RN14BK2B300OF | RN 3000 +1%  1/8W |[[B-2 R238 | RD14BB2C102J RD 1kQ

D-1 R159 | RN14BK2B1001F | RN 1kQ +1%  1/8W [|B-2 R239 | RD14BB2C100J RD 100

E R160 | RN14BK2B1001F | RN 1k +1%  1/8W |[|B-1 R240 | RD14BB2C121J RD 1200




PARTS LIST

Inzleg).( :“0 ?ﬁ:" Parts No. Description Inzlgx So ?;Zf.' Parts \No. Description

B-1 R241 | RD14BB2C101J RD 1000 D-1 C30 | CC45CH1H220J cc 22pF +65%

B8-2 R242 | RD14BB2C361J RD 360Q C-1 C31 | CC45CH1H220J cc 22pF +65%

B-1 R243 | RD14BB2C1034 RD 10kQ c-2 C32 | CK45B1H103K CK 0.014F +10%

B-1 R244 | RD14BB2C222J RD 2.2k c-2 C33 | CEO4BW1HO1OM | CE 1uF 50V

B-1 R245 | RD14BB2C152J RD 1.5kQ CA C34 | CK45B1H103K CK 0.014F x=10%

B-2 R246 { RD14BB2C392J RD 3.9k0 D-2 C35 | CEO4BW1HO1OM | CE 1uF 50V

A-1 R247 | RD14BB2C222J RD 2.2k0 c-2 C36 | CK45B1H103K CK 0.014F =10%

A-2 R248 | RD14BB2C182J RD 1.8k c-2 C37 | CK45B1H103K CK 0.014F +10%

A-2 R249 | RD14BB2C470J RD 470 c-1 C38 | CK45B1H103K CK 0.01uF =10%

B-2 R250 | RD14BB2C470J RD 470 c-1 C39 | CC45SL1H101J cc 100pF +5%

B-1 R251 | RD14BB2C470J RD 470 c-2 C40 | CC45SL1H101J ccC 100pF +5%

A-1 R252 | RD14BB2C470J RD 470 C-1 C41 | CK45B1H103K cK 0.01uF =10%

B-2 R253 | RD14BB2C472J RD 4.7kQ c-1 C42 | CC45CH1H120J cc 12pF +5%

B-2 R254 | RD14BB2C472J RD 4.7kQ B-3 C43 | CK45B1H103K CcK 0.01uF +10%

B-2 R255 | RD14BB2C472J RD 4.7k B-1 C44 | CCA5CH1H470J cc 47pF +5%

B-2 R256 | RD14BB2C4724 RD 4.7kQ B-1 C45 | CC45CH1H560J4 cc 56pF +5%

B-2 R257 | RD14BB2C472J RD 4.7kQ B-1 C46 | CC45CH1H100D cc 10pF +0.5pF

B-2 R258 | RD14BB2C472J RD 4.7kQ B-1 C47 | CC45SL1H331J cc 330pF 5%

c-2 R259 | RD14BB2C472J RD 4.7k B-1 C48 | CK45B1H103K CK 0.01uF +£10%

C-2 R260 | RD14BB2C101J RD 1000 B-2 C49 | CK45B1H102K CK 1000pF =10%

Cc-2 R261 | RD14BB2C472J RD 4.7kQ B-1 C50 | CK45B1H103K CK 0.01uF +10%

Cc-2 R262 | RD14BB2C472J RD 4.7k B-2 C51 | CC45SL1H220J ccC 22pF +5%

D-2 R263 | RD148B2C101J RD 1000 B-2 C52 | CC45SL.1H220J ccC 22pF +5%

D-2 R264 | RD14BB2C472J RD 4.7kQ B-2 C53 | CK45B1H103K CcK 0.01pF =10%

B-2 R265 | RD14BB2C472J RD 4.7kQ c-2 C54 | CK45B1H103K cK 0.01¢F +10%

B-2 R266 | RD14BB2C472J RD 4.7kQ D-2 C55 | CK45B1H103K CcK 0.01uF =10%

B-2 R267 | RD14BB2C101J RD 1000 B-2 C56 | CK45B1H103K CcK 0.01uF =10%

B-2 R268 | RD14BB2C472J RD 4.7kQ B-2 C57 | CK45B1H103K CK 0.01¢F  £10%

B-2 R269 | RD14BB2C331J RD 3300 c-1 C58 | CEOAW1C470M CE 47uF 16V

C-2 R270 | RD14BB2C222J RD 2.2k B-1 C59 | CK45B1H103K CK 0.01uF +10%

Cc-2 R271 | RD14BB2C222J RD 2.2kQ B-1 C60 | CEOAWI1CA7OM CE 47uF 16v

Cc-2 R272 | RD14BB2C183J RD 18k B-1 C61 | CKa5B1H103K CK 0.014F +£10%

B-1 R273 | RD14BB2C183J RD 18kQ B-1 C62 | CEO4W1C470M CE 47uF 16v

B-2 R274 | RD14BB2C332J RD 3.3k0 B-1 C63 | CK45B1H103K CK 0.01,F +10%

B-3 R275 | RD14BB2C104J RD 100kQ c-3 C64 | CK45B1H103K CcK 0.01uF £10%

c-3 R276 | RD14BB2C104J RD 100k c-2 C65 | CK45B1H103K CK 0.01uF x10%
D-2 C66 | CK45B1H103K CK 0.01uF +£10%

D-2 VR1 R12-0502-05 VR 10008 c-3 C67 | CC45SL1H221J cc 220pF +5%

D-2 VR2 [ R12-0511-05 VR 220908 c-2 C68 | CCABSL1HZ214 cc 220pF +5%

C-3 VR3 | R12-0511-05 VR 22098 B-3 C69 | CC45CH1H150J cc 15pF +5%

D-1 VR4 | R12-0502-05 VR 10008 B-2 C70 | CC45CH1H150J cc 15pF +5%

D-1 VRS R12-0511-05 VR 22008 C71 No use

D-1 VR6 R12-0511-05 VR 22008 C72 | No use

C-1 VR7 | R12-0511-05 VR 22008 B-2 C73 | CC45CH1H100D cc 10pF +0.5pF

C-1 VR8 R12-1037-05 VR 3.3kQB D-2 C74 | CK45B1H103K CK 0.01uF £10%

Cc-2 VR9 | R12-0511-05 VR 22008 E-3 C75 | CC45CH1H100D cc 10pF +0.5pF

B-3 VR10 | R12-1037-05 VR 3.3k0B E-3 C76 | CC45CH1H180J cCc 18pF +5%

B-2 VR11 | R12-1033-05 VR 2.2k0B E-2 C77 | CCA5CH1IH100D CcC 10pF +0.5pF

Cc-2 VR12 | R12-1033-05 VR 2.2k0B E-2 C78 | CC45CH1H180J cc 18pF +5%

c-2 VR13 | R12-1033-05 VR 2.2k08 B-1 C79 | CK45B1H103K CK 0.01uF +£10%
B-3 C80 | CK45B1H103K CK 0.01pF £10%

c1 No use c-2 C81 | CK45B1H103K cK 0.01uF +10%

E-2 c2 CE04W1C470M CE 47uF 16V A-2 C82 | CC45CH1H2204 cc 22pF +5%

E-2 c3 CK45B1H103K cK 0.01xF +10% B-2 €83 | CK45B1H102K CK 1000pF +10%

E-2 ca CEC4W1C470M CE 47uF 16V

D-2 Cs CC45CH1H180J cc 18pF +5% D-2 TC1 | CO5-0505-05 TC 20pF

D-3 Ccé CK45B1H103K cK 0.01xF +10% D-1 TC2 | CO5-0405-05 TC 20pF

D-2 c7 CEO4BW1HO10M | CE 1uF 50V D-1 TC3 | C05-0405-05 TC 20pF

D-2 cs CK45B1H103K CK 0.01F +10%

D-2 C9 CK45B1H103K CcK 0.014F  +£10% E-2 L1 1L40-1511-03 Ferri inductor ~ 150xH

D-2 C10 | CC45CH1H150J cc 15pF +5% E-3 L2 L40-1092-01 Ferri inductor ~ 1uH

D-3 Ci11 CEO4BW1HO10M | CE 1uF 50V E-1 L3 L40-1511-03 Ferri inductor  150uH

c3 C12 | CK45B1H103K CK 0.01F +10% E-1 L4 L40-1092-01 Ferri inductor ~ 1uH

D-2 C13 | CK45B1H103K CK 0.014F +10% C1 L5 L40-4701-03 Ferri inductor 47 puH

D-2 C14 | CEO4BW1HOTIOM | CE 1uF 50V B-1 L6 L40-4701-03 Ferri inductor  47pH

c-3 C15 | CCA5CH1H150J cC 15pF +5% B-1 L7 L40-4701-03 Ferri inductor 47 uH

c-2 C16 | CK45B1H103K CK 0.014F +10%

c-3 C17 | CC45CH1H120J ccC 12pF +5% E-3 RL1 | S51-1509-05 Lead relay

B-2 C18 | CK45B1H103K CK 0.01uF +10% E-3 RL2 | S51-1509-05 Lead relay

A-2 c19 CE04AW1C4A70M CE 47uF 16V E-1 RL3 | $51-1509-05 Lead relay

B-2 C20 | CK45B1H103K CcK 0.01uF +10% E-1 RL4 | S51-1509-05 Lead relay

A-2 Cc21 CEO4W1C470M CE 47uF 16V

A-3 c22 CEOAW1A102M CE 1000uF ov E-2 Q1 TR 2SAB08KNP (F)

B-3 C23 | cK45B1H103K CK 0.01uF +10% E-2 Q2 TR 2SA608KNP (F)

E-1 C24 CC45CH1HO70D cc 7pF +0.5pF D-2 Q3 TR 2SAB08KNP (F)

E-1 C28 CE04W1C470M CE A47uF 16V D-3 Q4 TR 25C1963

E-1 C26 CK45B1H103K CK 0.01uF +£10% D-3 Qs TR 25A884

E-1 c27 CEO4W1C470M CE 47uF 16V E-2 [o]:] TR 2SC536KNP (F)

D-2 c28 CEO4BW1HO10M | CE 1uF 50V D-3 Q7 TR 2SA838 (C)

D-1 c29 CK45B1H103K CK 0.01xF £10% D-3 Qs TR 238A838 (C)




PARTS LIST

In’c:!g( 30 ?ﬁ" Parts No. Description mei f“o. Zf.' Parts No. Description
D-2 Q9 FET  2SK30A (GR) B-1 Q89 TR 2SA838 (C}
D-2 Q10 FET  2SK6BA (M) c-2 Q90 TR 2SC1047 (C)
D-3 an TR 2SC1047 (C) c-2 Q91 TR 28C1047 (C)
D-3 Q12 TR 2SC1047 (C) c-2 Q92 TR 25C1047 (C)
D-2 Qi3 TR 2SC1047 (C) c-2 Q93 TR 2SC1047 (C)
D-2 Q14 TR 2SC1047 (C) B-2 Q94 TR 25C1047 (C)
D-3 Q15 TR 2SC1047 (C) B-2 Q95 TR 2SC1047 (C)
D-2 Q16 TR 25C1047 (C)

c-3 Q17 TR 2SC1047 (C) E-3 Ic1 IC CA3102E
c-2 Q18 TR 2SC1047 (C) E-2 Ic2 Ic CA3102E
c-3 Q19 TR 2SC1047 (C)

c-2 Q20 TR 2SC1047 (C) E-2 D1 Diode DS442X
c-3 Q21 TR 2SA838 (C) E-2 D2 Diode DS442X
c-2 Q22 TR 2SA838 (C) D-2 D3 Diode DS442X
c-3 Q23 TR 2SA838 (C) E-2 D4 Diode W2z-071
c-2 Q24 TR 2SA838 (C) E-2 D5 Diode WZ-071
c-3 Q25 TR 2SA838 (C) D-2 D6 Diode DS442X
c-2 Q26 TR 25A838 (C) D-2 D7 Diode DS442X
c-3 Q27 TR 2SA838 (C) B-3 D8 Diode WZ-050
c-3 Q28 TR 2SA838 (C) B-3 D9 Diode YZ-030

c-2 Q29 TR 2SA838 (C) E-1 D10 Diode DS442X
c-2 Q30 TR 2SA838 (C) E-1 D11 Diode DS442X
8-3 Q31 TR 2SC1047 (C) D-1 D12 Diode DS442X
8-3 Q32 TR 2SA838 (C) D-1 D13 Diode DS442X
B-3 Q33 TR 28C1973 (T) E-1 D14 Diode Wz-071
B-3 Q34 TR 2SA684 E-1 D15 Diode WZ-071
D-2 Q35 TR 25C1963 D-1 D16 Diode DS442X
D-1 Q36 TR 25A884 c-3 D17 Diode WZ-071

E-1 Q37 TR 2SC536KNP (F) c-2 D18 Diode DS442X
E-1 Q38 TR 2SAB08KNP (F) B-2 D19 Diode WZ-071

D-1 Q39 TR 2SAB08KNP (F) B-3 D20 Diode DS442X
D1 Q40 TR 2SAB08KNP (F} B-2 D21 Diode DS442X
D-2 Q41 TR 2SAB08KNP (F) B-2 D22 Diode WZ-071
D-2 Q42 TR 2SAB08KNP (F) B-2 D23 Diode Wz-071

D-1 Q43 FET  2SK30 (A) (GR) B-2 D24 Diode DS442X
D-1 Q44 FET  2SK6BA (M) B-2 D25 Diode DS442X
D-2 Q45 TR 2SC1047 (C) B-2 D26 Diode DS442X
D-2 Q46 TR 2SC1047 (C) B-1 D27 Diode DS442X
D-2 Q47 TR 2SC1047 (C) B-1 D28 Diode DS442X
D-2 Q48 TR 2SC1047 (C) B-1 D29 Diode DS442X
c-2 Q49 TR 2SC1047 (C) B-1 D30 Diode DS442X
c-2 Q50 TR 2SC1047 (C) B-2 D31 Diode DS442X
c-2 Q51 TR 2SC1047 (C) B-1 D32 Diode DS442X
c-1 Q52 TR 2SC1047 (C) B-2 D33 Diode DS442X
D-1 Q53 TR 2SAB608KNP (F)

D-1 Q54 TR 2SC536KNP (F) A-2 TP1 | E40-0211-06 Pin connector 2P
c-1 Q55 TR 2SAB08KNP {F) E-2 P5 | E40-0576-05 Pin connector 5P
c-1 Q56 TR 2SC536KNP (F) E-1 P6 | E40-0576-05 Pin connector 5P
C-2 Q57 TR 2SC1047 (C) E-2 P7 E40-0676-05 Pin connector 6P
C-1 Q58 TR 2SC1047 (C) D-1 P8 E40-0876-05 Pin connector 8P
c-2 Q59 TR 2SC1047 (C) c-2 P9 | E40-0676-05 Pin connector 6P
C-1 Q60 TR 25C1047 (C) c-2 P10 | E40-0476-05 Pin connector 4P
C-2 Q61 TR 2SA838 (C) Cc-2 P11 E40-0276-05 Pin connector 2P
C-1 Q62 TR 2SA838 (C) c-2 P12 | E40-0276-05 Pin connector 2P
c-2 Q63 TR 2SA838 (C) B-2 P13 | E40-0576-05 Pin connector 5P
C-1 Q64 TR 2SA838 (C) B-2 P14 | E40-0376-05 Pin connector 3P
c-2 Q65 TR 2SA838 (C) C-1 P15 | E40-0776-05 Pin connector 7P
C-1 Q66 TR 2SA838 (C) A-1 P16 | E40-0576-05 Pin connector 5P
B-2 Q67 TR 2SA838 (C) A-2 P17 | E40-0376-05 Pin connector 3P
B-2 Q68 TR 2SA838 (C) B-2 P18 | E40-0376-05 Pin connector 3P
B-1 Q69 TR 2SA838 (C) B-3 P19 | E40-0376-05 Pin connector 3P
B-1 Q70 TR 25A838 (C) A-2 P20 | E40-0276-05 Pin connector 2P
B-2 a7 TR 2SAB08KNP (F)

B-2 Q72 TR 2SC536KNP (F) J25-2942-12 Printed circuit board
B-3 Q73 TR 2SC1047 (C)

B-2 Q74 TR 2SC1047 (C)

8-3 Q75 TR 2SC1973 (T)

B-2 Q76 TR 25C1973 (T)

B-2 Q77 TR 2SC1047 (C)

B-1 Q78 TR 2SC1047 (C)

B-2 Q79 TR 2SAB08KNP (F)

B-2 Q8o TR 2SAB08KNP (F)

B-2 Q81 TR 2SA838 (C)

B-1 Q82 TR 25A838 (C)

B-1 083 TR 2SC536KNP (F)

B-2 Qs4 TR 2SC536KNP (F)

B-1 Q8s TR 2SAB08KNP (F)

A-2 Q86 TR 2SA838 (C)

B-2 087 TR 28C1047 (C)

B-1 Qss TR 25C1047 (C)
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PARTS LIST

VERTICAL QUTPUT AMP UNIT (X73-1430-00) VERTICAL SWITCH UNIT (X73-1400-00}
Inzié;x No. ':E:' Parts No. Description m’:g'( s o. ?\Iif.. Parts No. Description
R1 No use E-2 R1 RD148B2C103J RD 10kQ
c-2 R2 RD14BB2C472J RD 4.7k E-2 R2 RD14BB2C103J RD 10kQ
Cc-2 R3 RD14BB2C391J RD 3900 E-2 R3 RD14BB2C103J RD 10kQ
C-2 R4 RD14BB2C473J RD 47kQ D-2 R4 RD14882C103J RD 10kQ
Cc-2 RS RD14BB2C223J RD 22kQ D-1 R5 RD14BB2C103J RD 10kQ
Cc-2 R6 RD14BB2E161J RD 1600 +5%  1/4W }|E-2 R6 RD14BB2C103J RD 10kQ
Cc-3 R7 RD14BB2C472J RD 4.7k E-2 R7 RD14BB2C103J RD 10kQ
C-3 R8 RD14BB2C391J RD 3909 B-3 R8 RD14BB2C103J RD 10kQ
C-3 R9 RD14BB2C473J RD 47k E-2 R9 RD14BB2C103J RD 10k}
C-3 R10 |RD148B2C223J RD 22kQ B-2 R10 | RD14BB2C103J RD 10k(
C-3 R11 | RD14BB2E161J RD 1600 +5% 1/4w ||B-2 R11 | RD14BB2C103J RD 10kQ
D-3 R12 |RD14BB2C101J RD 1000 B-2 R12 | RD14BB2C103J RD 10k()
D-2 R13 |RD14BB2C470J RD 470 B-2 R13 | RD14BB2C103J RD 10kQ
D-3 R14 | RD14BB2C470J RD 479 B-3 R14 | RD14BB2C103J RD 10k
D-2 R15 |RD14BB2C223J RD 22kQ B-3 R15 | RD14BB2C103J RD 10k
D-3 R16 |RD14BB2C223J RD 22«0 B-3 R16 | RD14BB2C103J RD 10k
E-2 R17 | RD14BB2C331J RD 3300 B-3 R17 | RD14BB2C103J RD 10kQ
E-3 R18 |RD14BB2C331J RD 3300 C-3 R18 | RD14BB2C103J RD 10k}
E-2 R19 | RD14BB2C103J RD 10kQ
C-3 VR1 | R12-3039-05 VR 10k0B D-2 R20 | RD148B2C103J RD 10kQ
C-3 VR2 |R12-3503-05 VR 22k0B D-2 R21 | RD14BB2C103J RD 10kQ
c-2 R22 | RD14BB2C103J RD 10kQ
Cc-2 c1 CCA5CH1H100D cc 10pF +0.5pF c-2 R23 | RD14BB2C103J RD 10k$2
B-3 c2 CC45CH1H100D cc 10pF +0.65pF Cc-2 R24 | RD14BB2C103J RD 10kQ
C-3 Cc3 CC45CH1HO70D o 7pF +0.5pF B-2 R25 | RD14BB2C103J RD 10k
C-2 c4 CC45CH1HO10C cc 1pF +0.25pF
Cc-2 Cc5 CC45CH1HO10C cc 1pF +0.25pF A-3 Ci CS15E0J470M Tantalum 47uF 6.3V
C-2 Ccé CK45B1H103K cK 0.014F x10% A-3 Cc2 CK45B1H103K CcK 0.01puF x£10%
C-4 c7 CK45B1H103K CK 0.014F +10% B-3 c3 CK45B1H103K cK 0.01uF +£10%
c-3 c8 CC45CH1HO10C cc 1pF +0.25pF E-3 c4 CK45B1H103K CK 0.01pF +£10%
C-3 c9 CC45CH1HO10C ccC 1pF +0.25pF
D-4 C10 | CK45B1H103K cK 0.01,F +£10% E-2 D1 Diode 1N60
E-2 C11 | CK45B2H472K CK 4700pF +10% 500V ||E-2 D2 Diode 1N60
E-3 C12 | CK45B2H472K CK 4700pF +10% 500V |{B-2 D3 Diode 1N60
E-2 C13 | CK45B2H472K CK 4700pF +10% 500V ||B-2 D4 Diode 1N60
D-4 C14 | CK45B2H472K CK 4700pF +10% 500V
E-2 C15 | CK45B2H472K CcK 4700pF +10% 500V |[C-3 P21 | E40-0376-05 Pin connector 3P
B-3 C16 | CEO4W1C470M CE 47uF 16V C-3 P22 | E40-0376-05 Pin connector 3P
B-3 C17 | CED4AW1C470M CE 47uF 16V B-3 P23 | E40-0477-05 Pin connector 4P
B-3 C18 | CEO4W1C470M CE 47uF 16V E-3 P24 | E10-2661-05 Pin connector 26P
B-3 C19 | CE0O4W2A100M CE 10uF 100V
E-1 S1 S01-1514-05 Rotary switch
c-2 TC1 | C05-0412-05 TC 20pF E-2 S2 S01-2507-05 Rotary switch
C1 S3 S01-1514-05 Rotary switch
c-2 Q1 TR 28C1973 (T) A-2 S4 $01-2507-05 Rotary switch
C-3 Q2 TR 2SC1973 (T) C-2 S5 $42-7502-05 Push switch
D-2 Q3 TR 28C805-2 (3)
D-5 Q4 TR 2S8C805-2 (3) J25-2944-03 Printed circuit board
D-2 Qa5 TR 2SA923-2 (2, 3)
D-5 Q6 TR 2SA923-2 (2, 3}
E-2 D1 Diode DS442X
E-2 D2 Diode WZ-050
E-3 D3 Diode DS442X
E-3 D4 Diode WZ-050
B-2 P16 | E40-0576-05 Pin connector 5P
B-2 P17 | E40-0376-05 Pin connector 3P
E-2 P30 |E23-0512-05 Terminal 1P
E-3 P31 E23-0512-05 Terminal 1P
F01-0827-04 Heat sink
J30-0605-05 Spacer
J25-2949-03 Printed circuit board




VERTICAL LOGIC UNIT (X73-1410-00)

PARTS LIST

ln’:g( 30. T\l? Parts No. Description Inzgx So ?\ﬁ:" Parts No. Description
c-4 R1 RD14BB2C472J RD 4.7kQ c-4 a1t TR 2SC536KNP (F)
c-4 R2 RD14BB2C472J RD 4.7kQ

c-4 R3 RD14BB2C103J RD 10kQ c-4 D1 Diode DS442X
C-4 R4 RD14BB2C103J RD 10kQ c-3 D2 Diode IN60

B-4 R5 RD14B8B2C103J RD 10k C-3 D3 Diode IN60O

B-4 R6 RD14BB2C103J RD 10kQ c-3 D4 Diode IN60O

D-5 R7 RD148B2C471J RD 4709 c-3 D5 Diode IN60

G-1 R8 RD14BB2C471J RD 470Q c-3 D6 Diode IN60

G-2 R9 RD14BB2C471J RD 4700 B-3 D7 Diode IN60

G-2 R10 | RD14BB2C471J RD 470Q c-4 D8 Diode IN60

G-2 R11 | RD14BB2C471J RD 4709 c-4 D9 Diode DS$442X
G-2 R12 | RD14BB2C471J RD 470Q c-4 D10 Diode 1N60

G-2 R13 | RD14BB2C471J RD 4700

G-2 R14 | RD14BB2C471J RD 4709 F-3 IC1 IC MC14051BCP
G-2 R15 | RD14BB2C471J RD 470Q F-4 IC2 IC MC14051BCP
G-2 R16 | RD14BB2C471J RD 470Q E-4 IC3 IC SN7407N
G-2 R17 | RD14BB2C471J RD 470Q D-3 IC4 IC SN74LS42N
G-2 R18 | RD14BB2C471J RD 470Q D-4 IC5 iC SN74LS42N
G-2 R19 | RD14BB2C471J RD 4709 C-4 IC6 IC SN74LSOON
G-3 R20 | RD14BB2C471J RD 4700

G-3 R21 | RD14BB2C471J RD 470Q G-3 P1 E40-0576-05 Pin connector 5P
F-4 R22 | RD148B2C471J RD 4700 G-5 P2 E40-0576-05 Pin connector 5P
F-4 R23 | RD14BB2C471J RD 4700 E-3 P3 E40-0876-05 Pin connector 8P
E-3 R24 | RD14BB2C471J RD 470Q E-5 P4 E40-0776-05 Pin connector 7P
E-3 R25 | RD14BB2C471J RD 4700 D-3 P7 E40-0676-05 Pin connector 6P
E-3 R26 | RD14BB2C471J RD 470Q D-5 P8 E40-0876-05 Pin connector 8P
E-3 R27 | RD14BB2C471J RD 470Q B-3 P9 E40-0676-05 Pin connector 6P
E-3 R28 | RD14BB2C471J RD 4700 c-3 P14 | E40-0376-05 Pin connector 3P
E-3 R29 | RD14BB2C471J RD 470Q A-4 P15 | E40-0776-05 Pin connector 7P
E-3 R30 | RD14BB2C471J RD 470Q G-4 P23 | E40-0476-05 Pin connector 4P
D-2 R31 | RD14BB2C471J RD 470Q F-2 P25 | E40-3486-05 Pin connector 34P
D-2 R32 | RD14BB2C471J RD 4700 C-2 P26 | E40-3486-05 Pin connector 34P
D-2 R33 | RD14BB2C471J RD 4700 C-5 P27 | E40-0676-05 Pin connector 6P
D-2 R34 | RD14BB2C471J RD 4700 A-4 P28 | E40-0776-05 Pin connector 7P
D-2 R35 | RD14BB2C471J RD 4700 A-3 P29 | E40-3086-05 Pin connector 30P
D-2 R36 | RD14BB2C471J RD 470Q G-3 J24 | E10-2662-05 Pin connector 26P
B-3 (o3} CK45B1H102K CcK 1000pF +10% J25-2945-12 Printed circuit board
B-3 Cc2 CK45B1H102K CK 1000pF +£10%

D-5 C3 CK45B1H102K CK 1000pF +10%

A-4 Cc4 CK45B1H103K CK 0.01uF +10%

B-4 C5 CEO4WI1C101M CE 100x4F 16V

B-4 [of: CEO4AW1E470M CE 47uF 25V

B-5 Cc7 CEO4AW1E470M CE 47uF 25V

G-2 c8 CK45B1H102K CK 1000pF +10%

G-3 [of°] CK45B1H102K CK 1000pF +10%

F-2 C10 | CK45B1H102K cK 1000pF +10%

F-2 C11 | CK45B1H102K CcK 1000pF +10%

F-2 C12 | CK45B1H102K CK 1000pF +=10%

F-2 C13 | CK45B1H102K CK 1000pF +10%

F-2 C14 | CK45B1H102K CcK 1000pF +10%

F-2 C15 | CK45B1H102K CK 1000pF +10%

F-2 C16 | CK45B1H102K CK 1000pF +10%

F-2 C17 | CK45B1H102K CK 1000pF +10%

F-2 C18 | CK45B1H102K CcK . 1000pF +10%

F-2 C19 | CK45B1H102K CK 1000pF +10%

F-2 C20 | CK45B1H102K CK 1000pF +10%

F-3 C21 | CK45B1H102K CcK 1000pF +10%

F-2 C22 | CK45B1H102K cK 1000pF +10%

F-2 C23 | CK45B1H102K CK 1000pF +10%

F-2 C24 | CK45B1H102K CK 1000pF +10%

E-2 C25 | CK45B1H102K CK 1000pF +10%

E-2 C26 | CK45B1H102K CcK 1000pF +10%

E-2 C27 | CK45B1H102K CK 1000pF +10%

E-2 C28 | CK45B1H102K CK 1000pF +10%

E-2 C29 | CK45B1H102K CK 1000pF +10%

E-2 C30 | CK4a5B1H102K cK 1000pF +10%

E-2 C31 | CK45B1H102K CcK 1000pF +10%

E-2 C32 | CK45B1H102K CK 1000pF +£10%

E-2 C33 | CK45B1H102K CK 1000pF +10%

E-2 C34 [ CK45B1H102K CcK 1000pF +10%

E-2 C35 | CK45B1H102K cK 1000pF +10%

E-2 C36 | CK45B1H102K CK 1000pF +10%

C-5 C37 | CK45B1H103K CK 0.01F +£10%

E-5 C38 | CK45B1H103K CcK 0.01pF +10%

F-5 C39 | CK45B1H103K cK 0.01,F =10%

8-4 (] 1L40-1511-03 Ferri inductor ~ 150u4H

B-4 L2 L40-1011-04 Ferri inductor ~ 100u4H

B-5 L3 L40-1511-03 Ferri inductor  150uH




SWEEP UNIT (X74-1280-00)

PARTS LIST

Inillgx fllo l:;zf_' Parts No. Description Inzle?x fl‘o F:\;f.' Parts No. Description

D-1 R1 RD14BB2C221J RD 2204 B-3 R81 | RD14BB2C103J RD 10kG

D-1 R2 RD14BB2C102J RD 1kQ B-3 R82 | RD14BB2C103J RD 10k

D-1 R3 RD14BB2C470J RD 479 B-3 R83 | RD14BB2C103J RD 10kQ

D-1 R4 RD14BB2C472J RD 4.7k B-3 R84 | RD14BB2C1034 RD 10kQ

D-1 R5 RD14BB2C470J RD 470 B-3 R85 | RD14BB2C103J RD 10kQ

E-1 R6 RD14BB2C102J RD 1«0 B-3 R86 | RD14BB2C103J RD 10kQ

E-1 R7 RD14BB2C470J RD 479 B-3 R87 | RD14BB2C103J RD 10kQ

E-2 R8 RD14BB2C104J RD 100kQ B-3 R88 | RD14BB2C103J RD 10kQ

E-2 R9 RN14BK2E1004F | RN 1MQ +1% 1/4wW }]B-3 R89 | RD14BB2C103J RD 10kQ

E-2 R10 | RD148BB2C104J RD 100k B-2 R90 | RN14BK2B5602F | RN 56kQ2 £1% 1/8W
E-2 R11 | RD14BB2C103J RD 10k B-2 R91 | RD14BB2C273J RD 27kQ

E-2 R12 | RD14BB2C472J RD 4.7k A-2 R92 | RN14BK2E1004F RN 1MQ +1% 1/4W
E-2 R13 |RD14BB2C181J RD 1800 A-2 R93 | RN14BK2B2003F | RN 200kQ x=1% 1/8W
E-2 R14 | RD14BB2C181J RD 1800 A-2 R94 | RN14BK2B2003F | RN 200kQ 1%  1/BW
D-2 R15 | RD14BB2C472J RD 4.7k A-2 R95 | RN14BK2B2003F | RN 200kQ +1% 1/8BW
D-2 R16 |RD14BB2C103J RD 10kQ A-3 R96 | RN14BK2B1003F | RN 100kQ@ +1%  1/8W
D-1 R17 |[RD14BB2C104J RD 100k A-3 R97 | RN14BK2B2002F | RN 20k0 +£1% 1/8W
D-2 R18 | RD14BB2C474J RD 470kQ A-3 R98 | RN14BK2B2002F | RN 20k +1% 1/8W
D-2 R19 | RD14BB2C474J RD 470kQ A-3 RO9 | RN14BK2B2002F | RN 20k +1% 1/8W
D-2 R20 | RD14BB2C154J RD 150kQ A-3 R100 | RN14BK281002F | RN 10kQ +1% 1/8W
D-2 R21 | RD14BB2C154J RD 150kQ A-3 R101 | RN14BK2B3901F | RN 3.9k 1% 1/8W
D-2 R22 [RD14BB2C103J RD 10k A-2 R102 | RD14BB2C473J RD 47kQ

D-2 R23 | RD14BB2C103J RD 10k A-2 R103 | RD14BB2C473J RD 47kQ

E-2 R24 | RD14BB2C103J RD 10k A-2 R104 | RD14BB2C473J RD 47k

E-2 R25 | RD14BB2C470J RD 479 A-2 R105 | RD14BB2C473J RD 47kQ

D-2 R26 | RD14BB2C470J RD 47Q A-3 R106 | RD14BB2C473J RD 47kQ

D-2 R27 | RD14BB2C332J RD 3.3k A-2 R107 | RD14BB2C473J RD 47kQ

E-2 R28 | RD14BB2C332J RD 3.3kQ A-3 R108 | RD14BB2C473J RD 47k

E-2 R29 | RD14BB2C470J RD 47Q A-3 R109 | RD14BB2C473J RD 47kQ

D-2 R30 | RD14BB2C470J RD 47Q A-3 R110 | RD14BB2C473J RD 47kQ

E-2 R31 | RD14BB2C471J RD 4700 A-3 R111 | RD14BB2C473J RD 47kQ

E-3 R32 | RD14BB2C101J RD 1000 A-3 R112 | RD14BB2C473J RD 47kQ

E-2 R33 [ RD14BB2C101J RD 1000 A-3 R113 | RD14BB2C473J RD 47kQ

E-3 R34 | RD14BB2C562J RD 5.6k A-3 R114 | RD14BB2C473J RD 47k

E-3 R35 | RD14BB2C472J RD 4.7kQ A-3 R115 | RD14BB2C473J RD 47k

E-3 R36 | RD14BB2C681J RD 6800 A-3 R116 | RD14BB2C473J RD 47kQ

D-3 R37 | RD14BB2C101J RD 1000 A-3 R117 | RD14BB2C473J RD 47kQ

D-3 R38 | RD14BB2C101J RD 1008 A-2 R118 | RD14BB2C472) RD 4.7k

D-3 R39 | RD14BB2C472J RD 4.7kQ A-2 R119 | RD14BB2C472J RD 4.7kQ

D-3 R40 | RD14BB2C101J RD 1000 B-2 R120 | RD14BB2C101J RD 1000

D-3 R41 RD14BB2C101J RD 1009 B-2 R121 | RD14BB2C273J RD 27k

D-3 R42 | RD14BB2C472J RD 4.7kQ B-2 R122 | RD148B2C470J RD 479

D-3 R43 | RD14BB2C102J RD 1kQ B-2 R123 | RD14BB2C103J RD 10kQ

E-3 R44 | RD14BB2C102J RD 1kQ B-2 R124 | RD14BB2C222) RD 2.2k

E-3 R45 | RD14BB2C470J RD 470 B-3 R125 | RD14BB2C103J RD 10kQ

E-3 R46 | RD14BB2C222J RD 2.2kQ B-2 R126 | RD14BB2C103J RD 10k

D-3 R47 | RD14BB2C222J RD 2.2kQ B-2 R127 | RD14BB2C222J RD 2.2k

D-3 R48 | RD14BB2C470J RD 470 B-2 R128 | RD14BB2C472J RD 4.7kQ

D-2 R49 | RD14BB2C331J RD 3300 B-1 R129 | RD14BB2C101J RD 100Q

D-2 R50 | RD14BB2C472J RD 4.7kQ C-1 R130 | RD14BB2C101J RD 1009

D-2 R51 RD14BB2C331J RD 3300 B-2 R131 | RD14BB2C332J RD 3.3k

D-2 R52 | RD14BB2C472J RD 4.7k B-2 R132 | RD14BB2C681J RD 680Q

D-3 R53 | RD14BB2C101J RD 1009 A-2 R133 | RD14BB2C682J RD 6.8k

D-3 R54 | RD14BB2C473J RD 47kQ R134 | No use

D-3 R55 | RD14BB2C822J RD 8.2kQ B-2 R135 | RD14BB2C122J RD 1.2kQ

D-3 R56 | RD14BB2C183J RD 18kQ A-1 R136 | RD14BB2C682J RD 6.8kQ

D-3 R57 RD14BB2C103J RD 10kQ A-2 R137 | RD14BB2C682J RD 6.8k

D-3 R68 | RD14BB2C103J RD 10k B-1 R138 | RD14BB2C222J RD 2.2kQ2

D-3 R59 | RD14BB2C102J RD 1%Q B-1 R139 | RD14BB2C470J RD 479

D-2 R60 | RD14BB2C474J RD 470k B-1 R140 | RD14BB2C392J RD 3.9k0

D-1 R61 RD14BB2C3314 RD 3300 B-1 R141 | RD14BB2C470J RD 470

D-1 R62 | RD14BB2C103J RD 10kQ B-2 R142 | RD14BB2C102J RD 1kQ

Cc-1 R63 | RD14BB2C103J RD 10kQ B-2 R143 | RD14BB2C102J RD 1kQ

C-1 R64 | RD14BB2C103J RD 10kQ A-1 R144 | RD148B2C103J RD 10k

C-1 R65 | RD14BB2C101J RD 1009 A-1 R145 | RD14BB2C1034 RD 10kQ

C-1 R66 | RD14BB2C473J RD 47kQ A-2 R146 | RD14BB2C103J RD 10kQ

C-1 R67 | RD14BB2C472J RD 4.7kQ A-2 R147 | RD14BB2C103J RD 10kQ

Cc-2 R68 | RD14BB2C472J RD 4.7kQ c-2 R148 | RD14BB2C152J RD 1.5kQ

B-2 R69 | RD14BB2C102J RD 1kQ C-2 R149 | RD14BB2C152J RD 1.5k

B-2 R70 | RD14BB2C102J RD 1kQ c-2 R150 | RD14BB2C103J RD 10kQ

B-2 R71 RD14BB2C102J RD 1kQ c-2 R151 | RD14BB2C912J RD 9. 1k

B-2 R72 | RD14BB2C102J RD 1kQ C-1 R152 | RD14BB2C331J RD 3300

Cc-1 R73 | RD14BB2C221J RD 2200 c-2 R153 | RD14BB2C560J RD 560

B-2 R74 | RD14BB2C331J RD 3300 C-1 R154 | RD14BB2C471J RD 47090

B-3 R75 | RD14BB2C682J RD 6.8kQ2 A-1 R155 | RN14BK2B3900F | RN 3900 +1% 1BW
B-2 R76 | RD14BB2C183J RD 18kQ A-1 R156 | RN14BK2B1002F | RN 10k +1% 1BW
B-2 R77 | RD14BB2C563J RD 56kQ A-2 R157 | RD14BB2C104J RD 100kQ2

B-3 R78 | RD148B2C103J RD 10kQ A-2 R158 | RD14BB2C103J RD 10kQ

B-3 R79 | RD14BB2C103J RD 10kQ A-2 R159 | RD14BB2C393J RD 39k

B-3 R8O RD14BB2C103J RD 10kQ A-2 R160 | RN14BK2B7502F RN 75kQ +1% 1B8W




PARTS LIST

In'c:;g( 50. ?ﬁ: Parts No. Description ‘ Inzg( fllo. ?\g“ Parts No. Description
A-2 R161 | RN14BK2B7502F | RN 75kQ +1% 1/8W ||c-2 C62 | CK45B1H103K CK 0.01xF +£10%
A-2 R162 | RD14BB2C393J RD 39k Cc-1 C63 | CEOAW1C470M CE 47uF 16V
A-2 R163 | RD14BB2C103J RD 10k c-3 C64 | CC45SL1H101J cec 100pF 5%
D-3 R164 | RD14BB2C472J RD 4.7kQ B-2 C65 | CC45CH1H1804 cc 18pF +5%
Cc-2 R165 | RD14BB2C331J RD 3300 B-3 C66 | CK45B1H103K CK 0.01uF =10%
A-2 R166 | RD14BB2C332J RD 3.3k c-2 C67 | CC45CH1HO50C cC 5pF +0.5pF
A-2 R167 | RD14BB2C332J RD 3.3k2 B-2 C68 | CK45B1H103K CK 0.01uF x10%
C-1 C69 | CC45SL1H101J cc 100pF  +5%
D-1 VR1 | R12-3052-05 VR 47k0B A-2 C70 | CEO4W1C220M CE 22uF 16V
E-3 VR2 | R12-0502-05 VR 10008
E-2 VR3 | R12-1029-05 VR 1k02B D-1 L1 L40-4701-03 Ferri inductor ~ 47uH
B-2 VR4 | R12-1033-05 VR 2.2k0B D-1 L2 L40-4701-03 Ferri inductor ~ 47uH
B-3 VRS | R12-3041-05 VR 10k2B A-1 L3 L40-4701-03 Ferri inductor 100pH
B-2 VR6 | R12-0060-05 VR 33008 E-3 L4 L40-4701-03 Ferri inductor ~ 47pH
A-1 VR7 | R12-1029-05 VR 1k0B B-3 L5 L40-4701-03 Ferri inductor ~ 47pH
A-2 VR8 | R12-3507-05 VR 15k02B C-1 L6 1L40-4701-03 Ferri inductor ~ 47uH
D-1 c1 CEO4W1A470M CE 47uF 10v E-1 RL1 | S51-1020-05 Retay
D-1 c2 CEO4W1C470M CE 47uF 16V E-1 RL2 |S51-1020-05 Relay
E-1 c3 CEOABW1HO1OM | CE 1uF 50V E-2 RL3 | $51-1020-05 Relay
E-1 c4 CQ93M1H473K cQ 0.047xF +10% E-2 RL4 | S51-2408-05 Relay
E-2 C5 CC45CH1H470J cC 47pF +5% E-2 RL5S | $51-1020-05 Relay
E-2 cé CK45B1H102K CcK 1000pF +=10%
D-2 Cc7 C-90-0298-05 Semiconductor ceramic D-1 Q1 TR 28A838 (C)
0.14F 12V ||D-1 Q2 TR 28C1047 (C)
D-2 cs CK45B1H103K CK 0.014F +£10% E-2 Q3 TR 25K107 {2,3)
D-2 c9 CK45B1H103K CcK 0.01uF +10% E-2 Q4 TR 25C 1047 (C)
D-2 C10 | CEC4ABW1HO1OM | CE 1uF 50V E-2 Q5 TR 2SC536KNP (F)
D-2 Ct11 | CEO4BW1THOIOM | CE 1uF 50V E-2 Q6 TR 2SAB08KNP (F)
D-2 C12 | CEO4ABW1HO10M CE 1uF 50V D-2 Q7 TR 28AB08KNP (C)
D-2 C13 | CK45B1H103K CK 0.014,F +10% D-2 Qa8 FET 28K228T (2,3)
E-3 C14 | CCA5CH1H220J cc 22pF +5% E-2 Q9 TR 25C1047 (C)
E-3 C15 | CK45B1H103K CcK 0.014F +£10% D-2 Q10 TR 2SC1047 (C)
D-3 C16 | CK45B1H103K CK 0.01gF +10% E-2 Q11 TR 25C1047 (C)
D-3 C17 | CE0O4AW1C470M CE 47uF 16V D-2 Q12 TR 25C1047 (C)
D-3 C18 | CQ93M1H222K ca 2200pF +10% E-3 Q13 TR 2SC536KNP (F)
D-3 C19 | CEO4BW1IHOIOM | CE 1uF 50V E-3 Q14 TR 2SC1047 (C)
D-2 C20 | CQ93M1H223K ca 0.022uF +10% E-3 Qib TR 2SC1047 (C)
C-3 C21 | CQ93M1H223K ca 0.022pF +10% D-3 Q16 TR 25C 1047 (C)
D-1 C22 | CEO4BW1HO1OM | CE 1uF 50V D-3 Q17 TR 28C1047 (C}
C-1 C23 | CEO4BW1HO10M | CE 1uF 50V E-3 Q18 TR 2SC1047 (C)
C-3 C24 | CEOAW1C100M CE 10uF 16V D-3 Q19 TR 28C1047 (C)
c-3 C25 | CEO4BW1HO10M CE 1uF 50V D-3 Q20 TR 2SC536KNP (F)
C-3 C26 | C90-0298-05 Semiconductor ceramic D-3 Q21 TR 2SAB608KNP (F)
0.1uF 12v D-3 Q22 TR 2SC536KNP (F)
C-3 C27 | CK45B1H103K CK 0.01yF +£10% c-1 Q23 TR 2SA608KNP (F)
Cc-3 €28 | CK45B1H102K CK 1000pF +=10% C-1 Q24 TR 2SC536KNP (F)
c-3 C29 | CCABCH1H680J cc 68pF +5% B-2 Q25 TR 28C1973 (T)
B-1 C30 | C91-0547-05 Poiyesterene 10uF +£1% 100V ||B-3 Q26 TR 2SAB08KNP (F)
B-2 C31 | CQ93BP2A104F CQ (polypropylen) 0.14F £1% 100V ||B-3 Q27 TR 2SC536KNP (F)
B-2 C32 | CQ93M1H222K ca 2200pF +10% B-3 Q28 TR 2SAB608KNP (F)
B-2 C33 | CQ93M1H473K ca 0.047uF +10% B-2 Q29 TR 2SCB36KNP (F)
B-2 C34 | CQ93BP2A102F CQ (polypropylen} 1000pF +£1% 100V |{B-3 Q30 TR 2SAB08KNP (F)
B-2 C35 | CEO4AW1A101M CE 100uF ov B-2 Q31 TR 2SCB36KNP (F)
A-2 C36 | CK45B1H103K CK 0.01uF =10% B-3 Q32 TR 2SAB608KNP (F}
B-2 C37 | CEO4BW1HO10M | CE 1uF 50V B-2 Q33 TR 2SC536KNP (F)
B-1 C38 | CEO4AW1C101M CE 100uF 16V B-2 Q34 FET  2SK30A (0)
B-1 C39 | CEO4BW1HO1OM | CE 1uF 50V B-2 Q35 TR 2SAB08KNP (F)
C-2 Ca0 | CQ93M1H152K ca 1500pF +10% A-2 Q36 TR 2SAB08KNP (F)
C-1 C41 | CQ93M1TH152K ca 1500pF +£10% '1A-2 Q37 TR 2SAB08KNP (F)
Cc-2 C42 | CCA45SL1H4A71J cc 470pF +5% A-2 Q38 TR 2SAB08KNP (F)
C-1 C43 | CCA5SL1H221J cc 220pF +5% A-3 Q39 TR 2SAB608KNP (F)
A-2 C44 | CQ93BP2A103F CQ (polypropylen) 0.01xF +1% 100V |]A-3 Q40 TR 2SAB08KNP (F)
A-2 C45 | CQ93BP2A103F CQ (potypropylen) 0.01uF +£1% 100V }{A-3 Q41 TR 2SAB608KNP (F)
IE-3 C46 | CEOAW1C470M CE 47uF 16V A-3 Q42 TR 2SA608KNP (F}
E-3 C47 | CEOAW1C470M CE 47uF 16V A-3 Q43 TR 2SAB608KNP (F)
C-1 C48 | CEO4WTA470M CE A7uF 10V2 ||A-2 Q44 TR 2SC536KNP (F)
B-2 C49 | CEOAW1H100M CE 10uF 50V A-2 Q45 TR 2SC536KNP (F)
C-3 C50 | CK45B1H103K CK 0.014F +10% A-2 Q46 TR 2SC536KNP (F)
C-3 C51 | CK4a5B1H103K CK 0.01,F x10% A-3 Q47 TR 25C536KNP (F)
C-2 C52 | CK45B1H103K cK 0.01uF £10% A-3 Q48 TR 2SC536KNP (F)
c-2 C53 | CK45B1H103K CK 0.01yF +£10% A-3 Q49 TR 28C536KNP (F)
Cc-2 C54 | CK45B1H103K CK 0.01uF +10% A-3 aso0 TR 2SC536KNP (F)
D-3 C55 | CK45B1H103K CcK 0.014F +10% A-3 Q51 TR 2SC536KNP (F)
D-2 C56 | CK45B1H103K CK 0.01uF +10% B-2 Q52 FET  2SK30A (0}
D-2 C57 | CK45B1H103K CcK 0.01.F +10% 8-2 Q53 TR 25C1973 (M
D-2 C58 | CK45B1H103K CK 0.01uF +£10% B-2 Q54 TR 2SC536KNP (F)
D-1 C59 | CK45B1H103K CK 0.01uF x=10% B-1 Q55 TR 2SC 1973 (T}
A-1 C60 | CEO4W1C470M CE 47uF 16V B-2 Q56 TR 25C 1047 (C)
c-2 C61 | CK456B1H103K CK 0.01xF +10% B-2 Q57 TR 28C 1047 (C)
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PARTS LIST

HORIZONTAL OUTPUT AMP UNIT (X74-1290-00)

Inzg( Iill‘o. i‘eof.' Parts No. Description Indﬁgx 30 ':ﬁ:.' Parts No. Description
B-1 Q58 TR 2SC1047 (C) D-3 R1 RD14BB2C103J RD 10kQ
B-2 Q59 TR 2SAB608KNP (F) D-3 R2 RD14BB2C103J RD 10kQ
A-2 Q60 TR 2SAB08KNP (F) D-2 R3 RD14BB2C103J RD 10k
A-2 Q61 TR 2SAB08KNP (F) D-3 R4 RD14BB2C912J RD 9.1kQ
c-2 Q62 TR 28C1973 (T) D-3 RS RD14BB2C472J RD 4.7k
A-2 Q63 TR 2SAB608KNP (F) D-3 R6 RD14BB2C103J RD 10kQ
A-2 Q64 TR 2SAB608KNP (F) D-3 R7 RD148B2C221J RD 2204
A-2 Q65 TR 2SAB08KNP (F) D-2 R8 RD14BB2C912J RD 9.1kQ
D-3 R9 RD14BB2C221J RD 2200
bD-2 1C1 IC SN74LSOON D-3 R10 | RD14BB2C472J RD 4.7kQ
D-2 1C2 IC SN74LSOON D-2 R11 | RD14BB2C101J RD 1000
D-2 1C3 IC SN74LS132N Cc-2 R12 | RD14BB2C470J RD 479
D-1 1C4 IC SN74LSB6N C-3 R13 | RD14BB2C271J RD 2709
D-3 1C5 IC NJM555D c-3 R14 | RD14BB2C271J RD 2700
Cc-2 1C6 IC SN74LSOON c-2 R15 | RD14BB2C221J RD 2200
c-2 1C7 IC SN74LS112AN c-3 R16 |RD14BB2C221J RD 2200
Cc-3 1C8 IC SN74LSOON c-4 R17 | RD14BB2C222J) RD 2.2kQ
c-2 1C9 IC SN74LSOON c-4 R18 | RD14BB2C332J RD 3.3k
c-3 1C10 IC SN7407N Cc-3 R19 | RN14BK2E7500F | RN 7509 +1% 1/4W
Cc-2 R20 | RN14BK2E7500F | RN 7500 +1% 1/4W
E-1 D1 Diode DS442X c-2 R21 | RD14BB2C473J RD 47k
E-1 D2 Diode DS442X C-2 R22 | RD14BB2B472J RD 4.7kQ
E-3 D3 Diode DS442X c-2 R23 | RD14BB2C470J RD 47Q
E-3 D4 Diode DS442X c-3 R24 | RD14BB2C470J RD 479
E-1 D5 Diode DS442X c-3 R25 | RD14BB2C472J RD 4.7kQ
E-2 D6 Diode 1S1544A Cc-3 R26 | RD14BB2C473J RD 47kQ
E-2 D7 Diode 1S1544A B-2 R27 | RD14BB2C332J RD 3.3k
D-2 D8 Diode DS442X B-3 R28 |RD14BB2C332J RD 3.3k
D-3 D9 Diode DS442X B-2 R29 | RD14BB2C272J RD 2.7k
D-3 D10 Diode WZ-061 B-3 R30 | RD14BB2C272J RD 2.7kQ
E-3 D11 Diode WZ-061 B-2 R31 | RD14BB2C332J RD 3.3k
D-3 D12 Diode DS442X B-3 R32 | RD14BB2C124J RD 120kQ
D-2 D13 Diode 1N60 B-2 R33 | RD14BB2C332J RD 3.3kQ
c-2 D14 Diode DS442X B-3 R34 | RD14BB2C124J RD 120k0
c-2 D15 Diode 1N60 A-2 R35 | RD14BB2C331J RD 3300
B-2 D16 Diode DS442X A-3 R36 | RD14BB2C331J RD 3300
B-3 D17 Diode DS442X
B-3 D18 Diode DS442X D-2 VR1 | R12-0514-05 VR 15008
B-3 D19 Diode DS442X c-2 VR2 | R12-0501-05 VR 10008
B-3 D20 Diode DS442X
B-3 D21 Diode DS442X E-3 c1 CEO4W1C470M CE 47uF 16V
B-3 D22 Diode DS442X E-3 c2 CEQO4W1C470M CE 47yuF 16V
B-3 D23 Diode DS442X E-3 c3 CEO4W1C470M CE 47,4F 16V
B-3 D24 Diode DS442X E-2 ca CEO4W1E470M CE 47uF 25V
B-2 D25 Diode DS442X E-3 o1} CEO4W2C3R3M CE 3.3u4F 160V
A-1 D26 Diode DS442X Cc-2 cé CC45CH2H010C cc 1pF +0.25pF 500V
A-2 D27 Diode DS442X Cc-2 c7 CC45CH1H330J cc 33pF +5%
B-1 D28 Diode DS442X c-3 cs CCA45CH1H470J cc 47pF +5%
8-2 D29 Diode DS442X c-3 c9 CC45CH2H010C cc 1pF +0.25pF 500V
A-2 D30 Diode 1N60 B-3 C10 | CK45B1H103K CcK 0.01uF £10%
A-2 D31 Diode DS442X B-3 C11 | CK45B2H472K CK 4700pF +10% 50QV
A-2 D32 Diode DS442X B-2 C12 | CKa5B2H472K CcK 4700pF +10% 500V
B-2 D33 Diode DS442X A-2 C13 | CK45B1H103K CK 0.01uF +£10%
A-3 C14 | CK45B2H472K CK 4700pF +10% 50OV
E-1 P11 | £40-0276-05 Pin connector 2P A-3 C15 | CK4a5B1H103K CcK 0.01,F +£10%
A-1 P12 | E40-0276-05 Pin connector 2P c-4 C16 | CK45B1H103K CK 0.01uF +10%
E-3 P39 |E40-1516-05 Pin connector 15P
Cc-3 P40 | E40-1516-05 Pin connector 15P Cc-2 TC1 | C05-0412-05 TC 20pF
B-3 P41 £E40-1516-05 Pin connector 15P
A-1 P48 | E40-0276-05 Pin connector 2P D-2 L1 L04-2211-03 Ferri inductor ~ 220pM
C-1 P49 | E40-0276-05 Pin connector 2P E-2 L2 L04-2211-03 Ferri inductor ~ 220uH
B-1 P50 | E40-0276-05 Pin connector 2P E-2 L3 L04-2211-03 Ferri inductor  220pH
C-1 P51 £40-0276-05 Pin connector 2P D-2 L4 L04-2211-03 Ferri inductor ~ 220uH
B-1 P52 | E40-0376-05 Pin connector 3P
D-3 Q1 TR 2SA608KNP(F)
J25-2950-12 Printed circuit board D-3 Q2 TR 2SC536KNP(F)
D-2 Q3 TR 2SAB08KNP(F)
D-2 Q4 TR 2SC6536NP(F)
c-2 Q5 TR 28C1973(T)
C-3 Qé TR 28C1973(T)
B8-2 Q7 TR 28C1973(T)
B-3 Q8 TR 28C1973(T)
B-2 Q9 TR 2SC805A-2(3)
B-3 Q1o TR 2SCB0O5A-2(3)
B-2 Qun TR 2SA923-2(2,3)
B-3 Q12 TR 2SA923-2(2,3)
D-2 D1 Diode DS442X
D-2 D2 Diode DS442X
D-2 D3 Diode DS442X
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PARTS LIST

HORIZONTAL SWITCH UNIT (X74-1260-00}

11-12

I nr;g( So :Ie;. Parts No. Description In';g'( So ?\g.' Parts No. Description
Cc-3 D4 Diode DS442X B-1 R1 RD14BB2C153J RD 15k
c-3 D5 Diode DS442X B-1 R2 RD14BB2C472J RD 4.7k
c-3 D6 Diode DS442X B-2 R3 RD14BB2C472J RD 4.7kQ
c-3 D7 Diode WZ-071 B-1 R4 RD14BB2C623J RD 62k
c-3 D8 Diode DS442X B-1 R5 RD14BB2C273) RD 27kQ
Cc-2 D9 Diode DS442X B-1 R6 RD14BB2C223J RD 22kQ
C-2 D10 Diode DS442X B-1 R7 RD14BB2C273J RD 27kQ
c3 D11 Diode DS442X B-1 R8 RD14BB2C2234 RD 22kQ
C-3 D12 Diode DS442X B-2 RS RD14BB2C273J RD 27kQ
B-2 R10 | RD14BB2C223J RD 22k
E-2 P42 | E40-0776-05 Pin connector 7P B-2 R11 | RD14BB2C273J RD 27k
E-2 P52 | E40-0376-05 Pin connector 3P C-1 R12 | RD14BB2C103J RD 10k$
A-3 P53 | E23-0512-05 Terminal 1P C-1 R13 | RD14BB2C103J RD 10kQ
A-2 P54 | E23-0512-05 Terminal 1P c-2 R14 | RD14BB2C103J RD 10k
B-2 R15 | RD14BB2C103J RD 10k
J30-0605-05 Spacer C-1 R16 | RD14BB2C103J RD 10k
F01-0827-04 Heat sink C-1 R17 | RD14BB2C103J RD 10kQ
C-1 R18 | RD14BB2C103J RD 10kQ
J25-2949-03 Printed circuit board C-1 R19 | RD14BB2C103J RD 10kQ
C-1 R20 | RD14BB2C103J RD 10kQ
c-1 R21 | RD14BB2C103J RD 10kQ
c-1 R22 | RD14BB2C103J RD 10k
C-1 R23 | RD14BB2C103J RD 10k
Cc-2 R24 | RD14BB2C103J RD 10k
c-2 R25 | RD14BB2C103J RD 10kQ
c-2 R26 | RD14BB2C103J RD 10kQ
c-2 R27 | RD14BB2C103J RD 10k
c-2 R28 | RD14BB2C103J RD 10kQ
C-2 R29 | RD14BB2C103J RD 10k
c-2 R30 | RD14BB2C103J RD 10kQ
c-2 R31 | RD14BB2C103J RD 10kQ
B-2 VR1 | R12-4505-05 VR 50k(B
B-1 VR2 | R12-4505-05 VR 50k0B
B-1 VR3 | R12-4505-05 VR 50kQB
B-1 VR4 | R12-3041-05 VR 10k0B
A-1 c1 CE04W1A470M CE 47uF 10V
A-1 c2 CK45B1H103K cK 0.01uF =10%
C-1 c3 CK4a5B1H103K CK 0.01uF +10%
B-1 Q1 TR 2SC536KNP{F)
B-1 Q2 TR 2SC536KNP(F)
B-2 Q3 TR 2SC536KNP(F)
B-2 Q4 TR 2SCB36KNP(F)
C-1 Q5 TR 2SC536KNP(F)
C-1 Qé TR 2SCB36KNP(F)
B-1 D1 Diode DS442X
B-1 D2 Diode DS442X
B-1 D3 Diode DS442X
B-1 D4 Diode DS442X
C-2 D5 Diode DS442X
A-1 IC1 IC SN74LS42N
C1 IC2 IC SN74LS148N
C-2 1C3 IC SN74LS148N
c-2 S1 $37-2005-05 Lever switch
B-2 S2 S01-2508-05 Rotary switch
A-1 P38 | E40-1716-05 Pin connector 17P
J25-2946-05 Printed circuit board




HORIZONTAL LOGIC UNIT {X74-1270-00)

PARTS LIST

Fig. &

Ref.

Fg. &

Ref.

index No. No. Parts No. Description index No. No. Parts No. Description

A-1 R1 RD14BB2C103J RD 10kQ B-2 P37 | E40-0376-05 Pin connector 3P
B-1 R2 RD14BB2C103J RD 10kQ B-2 P38 | E40-1711-05 Pin connector 17P
B-1 R3 RD14BB2C103J RD 10kQ c-2 P39 | E40-1511-05 Pin connector 15P
B-1 R4 RD14BB2C103J RD 10kQ D-2 P40 | E40-1511-05 Pin connector 15P
B-1 R5 RD14BB2C103J RD 10kQ E-2 P41 | E40-1511-05 Pin connector 15P
B-1 R6 RD14BB2C103J RD 10k F-1 P42 | E40-0776-05 Pin connector 7P
A-1 R?7 RD14BB2C103J RD 10k0 F-2 P43 | E40-0876-05 Pin connector 8P
B-1 R8 RD14BB2C103J RD 10kQ G-1 P44 | E40-2686-05 Pin connector 26P
B-1 RS RD14BB2C103J RD 10kQ F-1 P45 | E40-2085-05 Pin connector 20P
B-1 R10 |RD14BB2C103J RD 10kQ

B-1 R11 | RD14BB2C103J RD 10kQ J25-2947-12 Printed circuit board
B-1 R12 [RD14BB2C103J RD 10k

Cc-2 R13 | RD14BB2C103J RD 10kQ

D-2 R14 | RD14BB2C103J RD 10k}

E-2 R15 | RD14BB2C1034 RD 10kQ

E-2 R16 |RD14BB2C223J  |RD 22kQ

E-2 R17 | RD14BB2C103J RD 10k

F-2 R18 | RD14BB2C102J RD 1kQ

F-2 R19 | RD148B2C183J RD 18kQ

F-2 R20 | RD14BB2C472J RD 4.7kQ

F-2 R21 | RN14BK2E2702F | RN 27kQ +1%  1/4W

F-2 R22 |RN14BK2E1102F | RN 11k +1% 1/4W

F-2 R23 | RD14BB2C103J RD 10kQ

F-2 R24 | RD14BB2C102J RD 1kQ

F-2 R25 | RD14BB2C221J RD 2200

F-2 c1 CE04W1C101M CE 100uF 16V

F-2 c2 CEOAW1C101M CE 100uF 16V

B-2 c3 CE0O4W1C101M CE 100uF 16V

B-1 c4 CK45B1H103K CK 0.01uF +10%

B-2 Cc5 CK45B1H103K CK 0.01uF +10%

c-1 [of] CK45B1H103K CK 0.01uF +£10%

D-1 Cc7 CK45B1H103K CK 0.014F £10%

D-2 cs CK45B1H103K CK 0.014F £10%

E-1 c9 CK45B1H103K CK 0.01uF +£10%

E-2 C10 | CK45B1H103K CcK 0.014F +£10%

F-2 C11 | CEO4W1C470M CE 47uF 16V

G-2 C12 [ CEO4W1HO10M CE 1uF 50V

F-2 L1 L40-1011-04 Ferri inductor 10uH

F-2 Q1 TR 2SCS536KNP(F)

F-2 Q2 TR 2SC536KNP(F)

F-2 Q3 TR 2SC536KNP(F)

F-2 Q4 TR 25C2910(S,T)

c-2 D1 Diode 1N60

c-2 D2 Diode 1N60

Cc-2 D3 Diode 1N60

c-2 D4 Diode 1N60

E-2 D5 Diode 1N60

E-2 D6 Diode 1N60

G-2 D7 Diode DS442X

F-2 D8 Diode DS442X

c1 iC1 iC SN74LS42N

c-2 ic2 IC SN7407N

C-1 1IC3 IC SN74LS42N

c-2 IC4 IC SN74LSOON

D-1 iC5 IC SN74LSOON

D-2 ICé IC SN74LS10N

D-1 iC7 IC SN74LS86N

D-2 IC8 IC SN74LSOON

E-1 IC9 IC SN74LS112AN

E-2 IC10 IC SN74LS42N

E-2 IC11 ic SN74LS42N

F-2 IC12 IC ON3101

F-2 IC13 IC TLP521-1

A-1 S1 §37-2005-05 Lever switch

A-1 82 $37-2005-05 Lever switch

A-2 83 $33-2501-05 Lever switch

A-2 S4 $33-2501-05 Lever switch

D-2 P10 | E40-0476-05 Pin connector 4P

E-2 P13 | E40-0576-05 Pin connector 5P

D-2 P27 | £40-0676-05 Pin connector 6P

D-1 P32 | E10-0061-05 Pin connector 100P

F-2 P33 | E40-0276-05 Pin connector 2P

G-1 P34 £40-0377-05 Pin connector 3P
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POWER BLANKING UNIT (X68-1350-00}

PARTS LIST

B-5 R1 RN14BK2B5102F | RN 51kF +1% 1/8W |]B-5 C4 | CE0AW2C3R3M CE 3.34F 160V
B-5 R2 | RN14BK2B5101F | RN 5.1k +1% 1/8W ||C-5 C5 | CEO4W2C3R3M CE 3.3uF 160V
A-4 R3 | RD14BB2C102J RD 1kQ c-4 C6 | CEO4W1C330M CE 33,F 16V
B-4 R4 | RD14BB2C562) RD 5.6kQ C-3 C7 | C91-0549-05 Tantalum 1uF 35V
B-4 R5 | RD14BB2C101J RD 1000 c-4 C8 | CEDAW1E101M CE 100xF 25V
B-4 R6 | RD14BB2C102J RD 1kQ - c-3 C9 | CEO4AW1E101M CE 100uF 25V
c-4 R7 | RN14BK2B1303F |RN 130kQ  +1%  1/8W [|C-4 C10 | CEO4W1A221M CE 220uF 10V
B-4 R8 | RN14BK2B5601F | RN 56k +1% 1/8W ||B-5 C11 | CEO4W1V100M CE 104F 35V
B-4 R9 | RD14BB2C221J RD 2200 A5 C12 | CK45B1H103K cK 0.014F =10%
c-3 R10 | RD14BB2C392J RD 3.9k0 C-5 C13 | CECAW1V470M CE 4A74F 35V
C-4 R11 | RN14BK2B5101F | RN 5.1k +1% 1/8W ||B-3 C14 | CK45B1H103K cK 0.014F =10%
c-4 R12 | RN14BK2B5101F | RN 5.1k +1% 1/8W ||D-3 C15 | CK45B2H472K cK 4700pF +£10% 500V
B-3 R13 | RD14BB2C331J RD 3300 E-3 C16 | CK45B2H472K cK 4700pF +£10% 500V
c3 R14 | RD14BB2C392J RD 3.9kQ E-4 C17 | CC45CH2HO10C | CC 1pF +0.25pF 500V
c-3 R15 | RN14BK2B1301F | RN 1.3k +1%  1/8W ||e-3 C18 | CK45B1H103K cK 0.014F %10%
c3 R16 | RN14BK2B3901F |RN 3.9k 1% 1/8W |[|C-3 C19 | CEO4W2C3R3M CE 3.34F 160V
B-4 R17 | RD14BB2C561J RD 5600 D-3 C20 | CK45B2HA72K cK 4700pF +10% 500V
c-4 R18 | RD14BB2C222J RD 2.2k D-3 C21 | CK45B1H103K cK 0.014F =10%
A-5 R19 | RD14BB2E100J RD 100 +5% 1/4w ||E-3 C22 | CC45CH2HO10C | CC 1pF +0.25pF 500V
B-5 R20 | RN14BK2B1302F |RN 13k +1%  1/8W ||E-2 C23 | CK45E3D103P cK 0.014F +100%
B-5 R21 | RN14BK2B8201F | RN 8.2kQ %1%  1/8W —-0% 2000V
F-5 R22 |RD14BB2C221J RD 2200 E-2 C24 | CK45E3D103P cK 0.014F +100%
B-2 R23 | RD14BB2E101J RD 1000  +5% 1/4W —0% 2000V
E-3 R24 | RD14BB2C332) RD 3.3kQ D-2 C25 | CK45E3D103P cK 0.014F +100%
E-3 R25 | RD148B2C561J RD 5600 -0% 2000V
E-3 R26 | RD14BB2C124J RD 120kQ D-2 C26 | CK45E3D103P cK 0.014F +100%
£3 R27 | RD14BB2C124J RD 120k0 —0% 2000V
E-3 R28 | RD148B2C470J RD 470 c-2 C27 | CKA5B1H472K cK 4700pF +10%
E-4 R29 | RD14BB2C221J RD 2200 C-2 C28 | CEO4W1E470M CE 474F 25V
E-4 R30 | RD14BB2C823J RD 82kQ c1 C29 | CK45E3D102P cK 1000pF +100%
E-4 R31 | RD14BB2C562J RD 5.6kQ —0% 2000V
D-3 R32 |RD14BB2C124J RD 120kQ F-1 C30 | CK45E3D102P cK 1000pF +100%
D-3 R33 | RD14BB2C562.) RD 5.6k0 ~0% 2000V
D-3 R34 | RD14BB2C561J RD 5600 F-1 C31 | CKASE3D103P CcK 0.014F +100%
D-4 R35 | RD14BB2C103J RD 10kQ —0% 2000V
E-3 R36 | RD14BB2C753J RD 75kQ D-1 C32 | CKABE3D103P cK 0.014F +100%
D-4 R37 | RD14BB2C122) RD 1.2kQ —0% 2000V
E-3 R38 | RD14BB2C470J RD 470 c1 €33 | CQ93M1H154K ca 0.154F =10%
c-3 R39 | RD14BB2C683J RD 68kQ c-2 C34 | CK45B1H472K cK 4700pF +10%
c-3 R40 | RD14BB2C683J RD 68k C-2 C35 | CEOAW1E470M CE 474F 25V
c-2 R41 | RD14BB2C102J RD 1kQ C-1 C36 | CK4BB1H103K cK 0.014F =10%
c-3 R42 | RD14BB2C102J RD 1kQ B-2 C37 | CK45B1H103K cK 0.014F =10%
c3 R43 | RD14BB2C103J RD 10k {81 €38 | CQ93M1H472K ca 4700pF +10%
c3 R44 | RD14BB2C102J RD 1kQ B-1 C39 | CK45B1H103K cK 0.014F +10%
E1 R45 | R92-0755-05 Metal graze 3MR £5%  1/2w |{B-1 C40 | CEOAW1E470M CE 474F 25V
D-1 R46 | R92-0756-05 Metal graze ~ 47MQ 5%  1/2w ||B-2 C41 | CEO4W1E470M | CE AT7uF 25V
c-2 R47 | RD14BB2C683J RD 68k E-4 C42 | CCASCHIH100D |CC 10pF  +0.5F
C-2 R48 | R92-0793-05 Metal graze 15M2  +5%  1/2wW|lE-5 C43 | CK45B1HA72K cK 4700pF +10%
F-1 R49 | RCOSGF2H565.) RC 5.6MQ +5% 1/2W ||F-5 C44 | C91-0549056 Tantalum 14F 3BV
F-2 R50 | RCO5GF2H156J RC 15MQ  +5% 172w |]E-5 C45 | CC45CH1HE80J | CC 68pF  x5%
B-1 R51 | RD14BB2C103J RD 10k B-2 C46 | CK45B2H222K cK 2200pF +10% 500V
B-1 R52 |RD14BB2C103J RD 10k0 D-4 C47 | CECAW1E101M CE 1004F 25V
B-1 R53 | RD14BB2C102J RD 1kQ D-4 C48 | CK45B1H103K cK 0.014F =10%
B-1 R54 | RD14BB2C472J RD 4.7kQ D-4 CA9 | CEO4W1A221M | CE 2204F 10V
A-4 R55 | RD14BB2C331J RD 3300 D-4 C50 | CK45B1H103K cK 0.014F =10%
D-4 R56 | RD14BB2C332) RD 3.3k0
D-4 R57 | RD14BB2C332) RD 3.3k0 D-5 TC1 | C05-0405-05 TC 20pF
D-4 R58 | RD14BB2C682) RD 6.8kQ E-4 TC2 | C05-0405-05 TC 20pF
E-4 R59 | RD14BB2C221J RD 2200 {E-4 TC3 | C05-0403-05 TC 6pF
E-4 R60 | RD14BB2C472J RD 4.7kQ
E-4 R61 | RD14BB2E101J RD 1000 5% 1/4w ||c-5 L1 140-1011-04 Ferri-inductor ~ 100xH
E-4 R62 | RD14BB2C332J RD 3.3k0 c3 L2 L40-1001-01 Ferri-inductor ~ 10xH
E-4 R63 | RD14BB2C152) RD 1.5kQ c5 L3 L40-1011-04 Ferri-inductor ~ 100pH
F-5 R64 | RD14BB2C102J RD 1kQ C-4 L4 140-1011-04 Ferri-inductor ~ 100xH
F-5 R65 | RD14BB2C562J RD 5.6kQ c-4 L5 L40-1011-04 Ferri-inductor ~ 100xH
E-5 R66 | RD14BB2C510J RD 510 c4 L6 L40-1011-04 Ferri-inductor ~ 100xH
E-5 R67 | RD14BB2C222J RD 2.2kQ B-2 L7 L40-1011-03 Ferri-inductor 100xH
E-5 R68 | RD14BB2C471J RD 4700 B-1 L8 L40-1011-04 Ferri-inductor ~ 100xH
A-3 R69 | RD14BB2C562J RD 5.6k B-2 L9 140-1011-04 Ferri-inductor ~ 100xH
B-2 R70 | RD148B2C102J RD 1k0

D-1 NL1 Neon lamp NE-2B
D-4 VR1 | R12-3507-05 VR 15k0B D-1 NL2 Neon lamp NE-2B
E-4 VR2 | R12-3507-05 VR 15k08 E-1 NL3 Neon lamp NE-28
C-2 VR3 | R12-3042-05 VR 47k08 E1 NL4 Neon lamp NE-2B
G-1 VR4 | RO5-8001-05 VR 3M08
A-3 VR5 | R12-55601-05 VR 150kQB B-4 Qi1 TR 2sC1913 (Q, R

|B-4 Q2 TR 25C 15056 (L)
C-5 Ct | CK45B1H103K CcK 0.014F +10% c-4 a3 TR 258633 {E)
B-5 C2 | CEO4W1VIOOM CE 104F 35v ||c-3 Q4 TR 2SD613 (E)
C-5 C3 | CEO4W1J330M CE 33uF 63v ||c-4 Qs TR 2SB633 (E)
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PARTS LIST

CPU UNIT(X81-1050-00)

Inzig)-( l&o T\‘f.' Parts No. Description Inzlgx So. T\Iec:.. Parts No. Description
B-5 Q6 TR 25C1505 (L) B-1 R1 RD14BB2C272J RD 2.7k
B-5 Q7 TR 25C536KNP (F) B-1 R2 RD14BB2C681J RD 6800
B-3 Qs TR 2SCB536KNP (F) B-1 R3 RD14BB2C472) RD 4.7k
B-3 Q9 TR 2SAB608KNP (F) B-2 R4 R90-0608-05 Resistor alay 4.7kQx5
E-3 Q10 TR 25A1208 (S, T) B-1 R5 RD148B2C331J RD 3300
E-3 Q1 TR 28C2910 (S, T) B-1 R6 RD148B2C332J RD 3.3k
D-3 Q12 TR 25A923-2-(2, 3) B-3 R7 RD14BB2C472J RD 4.7kQ
-4 Q13 TR 25C12156 (T, S) B-1 R8 RD14BB2C222J) RD 2.2k
E-3 Q14 TR 25C805A-2-(2, 3) B-1 R9 RD14BB2C474J) RD 470k
C-2 Q15 TR 25C2910 (S, T} B-1 R10 | RD14BB2C682J RD 6.8kQ
Cc-3 Q16 TR 25C2910(S, T} B-1 R11 | RD14BB2C102J RD 1kQ
g1 Q17 TR 2SC536KNP (F) B-1 R12 | RD14BB2C391J RD 3900
C-1 Q18 TR 2SC536KNP (F) C-1 R13 | RD14BB2C472J RD 4.7kQ
B-1 Q19 TR 2SA608KNP (F} C-1 R14 | RD14BB2C122J RD 1.2kQ
c-1 Q20 FET  2SK19-BL A-2 R15 | R90-0609-05 Resistor alay 4.7k x 8
B-1 Q21 TR 25D613 (E} C-1 R16 | RD14BB2C221J RD 2200
D-5 Q22 TR 25C1047 (C) c-1 R17 | RD14BB2C472J RD 4.7kQ
E-4 Q23 TR 28C1215 (T, S) C-1 R18 | RD14BB2C472J RD 4.7kQ
E-5 Q24 TR 25C1215 (T, S) D-1 R19 | RD14BB2C472J RD 4.7kQ
D-2 R20 | RD14BB2C472J RD 4.7kQ
E-4 IC1 1C NJM4558D D-2 R21 | RD14BB2C563J RD 56kQ
B-3 IC2 IC NJM4558D c-1 R22 | RD14BB2C101J RD 1000
B-1 R23 | RD14BB2C103J RD 10kQ
B-4 D1 Diode DS442X B-1 R24 | RD14BB2C103J RD 10kQ
B-3 D2 Diode WZ-120
B-3 D3 Diode WZ-120 B-1 VR1 | R12-1513-05 VR 2kQB
E-4 D4 Diode WZ-120 B-1 VR2 | R12-1512-05 VR 1k02B
E-4 D5 Diode DS442X
D-5 D6 Diode WZ-090 B-2 c1 CEO4W1A470M CE 47 uF 10V
D-3 D7 Diode 1SS83 B-3 c2 CK45B1H103K CcK 0.01uF +10%
E-3 D8 Diode 1S8S83 B-3 c3 CK45B1H103K CK 0.01uF +10%
D-2 D9 Diode WO6C A-2 ca4 €91-0549-05 Tantalum 1uF 35V
D-1 D10 Diode WO6C c-1 C5 C90-0298-05 Semi conductor ceramic
F-1 D11 Diode WO6C 0.1uF 12v
F-1 D12 Diode WO6C C-1 cé C91-0549-05 Tantalum 1uF 35V
B-1 D13 Diode DS442X C-2 c7 C91-0548-05 Tantalum 1uF 35V
C-1 D14 Diode DS442X D-2 c8 CK45B1H103K CK 0.014F x10%
Cc-1 D15 Diode WZ-090 D-1 c9 CEO4W1A470M CE 47 uF 10V
B-1 D16 Diode DS442X D2 C10 | CEO4W1A470M CE 47 uF 10V
D-5 P28 | E40-0776-05 Pin connector 7P B-1 Qi TR 25C945(Q)
D-6 P43 | E40-0876-05 Pin connector 8P C-1 Qz TR 2SC536KNP(F)
E-5 P48 | E40-0276-05 Pin connector 2P C-1 Qa3 TR 2SC536KNP(F)
F-5 P55 | E40-0376-05 Pin connector 3P B-1 Q4 TR 2SC536KNP(F)
F-5 P56 | E40-0276-05 Pin connector 2P
A-5 P57 | E40-0746-05 Pin connector 7P B-1 D1 Diode 1S1544A
C-2 P58 | E40-0276-05 Pin connector 2P B-1 D2 Diode 1S1544A
A-2 P59 | E40-0276-05 Pin connector 2P B-1 D3 Diode WZ-032
D-1 P60 | E40-0332-05 Pin connector 3P B-1 D4 Diode DS442X
A-1 P61 E40-0703-05 Pin connector 7P B-1 D5 Diode DS442X
D-5 P62 | E40-0276-05 Pin connector 2P C-1 D6 Diode WZ-032
c-3 P64 | E40-0376-05 Pin connector 3P D-2 D7 Diode DS442X
F01-0826-05 Heat sink B-3 IC1 IC M74L832P
F02-0503-04 Heat sink B-2 IC2 (o MB8414EM
F20-0516-05 Rubber sheet B-3 IC3 IC M74LS138P
B-1 1IC4 IC TLO61CP
J21-2930-04 Bracket for VR B-2 IC5 (o MB8414EM
J30-0605-05 Spacer for TR c-3 IC6 IC MB8516EC
J25-2948-12 Printed circuit board C-1 IC7 [ M74LS00P
Cc-3 IC8 IC M741LS373P
S1 S69-2503-05 Power switch A-2 1C9 IC MB74L5245M
c1 Ic10 IC M74LS367AP
C-2 IC11 IC #PD8085AC
X1 L78-0102-05 Ceramic resonator
X E02-0132-05 IC socket
E02-0133-05 IC socket
E02-2401-05 IC socket
A-2 P35 | E10-4061-05 Pin connector 40P
A-2 P36 | E40-3085-05 Pin connector 30P
J25-2931-12 Printed circuit board
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PARTS LIST

/0 UNIT (X81-1060-00)

In':e?x fllo. '::Zf-' Parts No. Description
B-1 R1 RD14BB2C391J RD 3900
B-2 R2 RD14BB2C3914J RD 3900
B-2 R3 RD14BB2C391J RD 3900
B-2 R4 RD14BB2C391J RD 390Q
B-1 R5 RD14BB2C391J RD 3900
B-1 R6 RD14BB2C391J RD 3900
B-2 R7 RD14BB2C391J RD 3900
B8-2 R8 RD14BB2C391J RD 3900
B8-2 R9 RD14BB2C391J RD 3900
B-2 R10 | RD14BB2C391J RD 3900
B-1 R11 | RD14BB2C391J RD 3900
B-1 R12 | RD14BB2C391J RD 3900
B-1 R13 | RD14BB2C391J RD 3900
B-1 R14 | RD14BB2C391J RD 3900
B-1 R16 | RD14BB2C103J RD 10k
B-1 R16 | RD14BB2C223J RD 22kQ
B-2 R17 | RD14BB2C2234 RD 22kQ
B-2 R18 | RD14BB2C103J RD 10kQ
A-1 R19 | RD14BB2C391J RD 3900
A-1 R20 | RD14BB2C391J RD 3900
B-2 C1 CK45B1H103K CK 0.01uF =10%
Cc-2 c2 CK45B1H103K CK 0.01yF +£10%
C-1 Cc3 CK45B1H103K CK 0.01uF +10%
c-2 c4 CK45B1H103K CcK 0.01uF +10%
D-1 Cc5 CK45B1H103K CK 0.01uF +£10%
D-2 cé CK45B1H103K CK 0.01uF x10%
E-2 c7 CK45B1H103K CK 0.01uF x10%
E-1 cs CK45B1H103K CK 0.01.F +10%
F-2 c9 CK45B1H103K CK 0.01uF +10%
B-1 C10 | C91-0548-05 Tantalum 1uF 35v
B-2 C11 | C91-0549-05 Tantalum 1uF 35v
E-1 C12 | C91-0549-05 Tantalum 1uF 35V
E-1 C13 | CEO2W1A470M CE 47uF iov
E-2 C14 | CEO4AW1A470M CE 47uF 1oV
B-1 Q1 TR 2SC536KNP (F)
B-2 Q2 TR 2SC536KNP (F)
A-1 D1 Diode TLR320
A-1 D2 Diode PG4133SX
A-1 D3 Diode GD-4-505RD
B-1 iC1 IC TC4511BP
B-2 iC2 iC TC4511BP
B-1 IC3 IC M74LS373P
B-2 IC4 IC M74LS373P
C-1 IC5 IC M74LS373P
C-2 IC6 IC M74LS373P
C-1 IC7 IC M741.S373P
C-2 IC8 IC M74LS373P
C-1 IC9 iIC M74LS373P
C-2 IC10 IC M74LS373P
D-1 IC11 IC M74LS374P
D-2 IC12 IC M74LS374P
D-1 IC13 IC M74LS374P
D-2 IC14 IC M74LS374P
D-1 IC156 IC M74LS374P
D-2 IC16 IC M74LS374P
E-1 IC17 IC M74LS374P
E-2 IC18 ic M741S374P
E-1 IC19 IC M74LS138P
E-1 1IC20 IC M74LS02P
E-2 IC21 IC M74LS374P
E-1 IC22 IC M741S138P
E-1 1C23 IC M74LS196P
E-2 1C24 IC M74LS126P
C-1 P25 | E40-3486-05 Pin connector 34P
D-1 P26 | E40-3486-05 Pin connector 34P
c-2 P32 | E10-0061-05 Pin connector 100P
F-1 J35 | E10-4062-05 Connector 40P
J25-2933-12 Printed circuit board

11-16



CS-1720 MAIN CHASSIS

PARTS LIST

Inzzag); ﬁo. Parts No. Description Inz:g; so. Parts No. Description
11 A13-0749-12 Frame (L) 1-82 S01-2508-05 Rotary switch
1-2 A13-0750-12 Frame (R} 1-83 S§31-2004-05 Slide switch
1-3 A13-0751-12 Frame 1-84 S$31-2506-05 Slide switch
1-4 A13-0752-12 Frame 1-85 $33-2501-05 Lever switch
1-5 A20-2756-15 Die casting panel 1-86 $37-2005-05 Lever switch
1-6 A21-1002-04 Decorative panel 1-87 S542-2509-05 Push switch
1-7 A21-1003-04 Decorative panel 1-88 $42-7502-05 Push switch
18 A21-1004-04 Decorative panel 1-89 S$59-2503-05 Power switch
1-9 A22-0821-03 Sub panel (L) 1-90 T98-0501-08 Buzzer
1-10 A22-0822-13 Sub panel (R) 1-91 Power thermistor 4W-25
1-11 A23-1634-12 Rear panel 1-92 RO5-8001-05 Variable res. 3M0B
;12 B07-0701-04 Push escutcheon 1-93 R19-9503-05 Variable res. 1kQB/10kQB
1-13 B07-0706-04 Push escutcheon 1-94 W02-0406-05 High voltage power block
Hg g;g-g;;})-?g Egt;' 1-95 X68-1350-00 Power blanking unit
N - - J25-2948-12 Printed circuit board
1-16 B40-2765-04 Name Plate (serial No.) 1-96 X73-1400-00 Vertical switch unit
117 D21-0903-04 Extension shaft J25-2944-03 Printed circuit board
1-18 D23-0801-04 Bearing 1-97 X73-1410-00 Vertical logic unit
1-19 F01-0827-04 Heat sink J25-2945-12 Printed circuit board
1-20 F02-0503-04 Heat sink 1-98 X73-1420-00 Vertical amplifier unit
2 Ao reagy E‘a’ft‘:] (-2 J25-2942-12 Printed circuit board
1.23 F10-1556-14 Shield plate 1-98 X73-1430-00 Vertical output amp unit
122 F11-0971.02 Shield case (cover] J25-2949-03 Printed circuit board
1.25 F11-0972-02 Shield case 1-100 X74-1260-00 Horizontal switch unit
. J25-2946-03 Printed circuit board
1-26 F11-0973-02 Shield cover for CRT 1-101 X74-1270-00 Horizontal logic unit
1-27 W02-0405-15 Switching power supply 125.2945.12 P 2’ log
¢ - - rinted circuit board
1-28 F11-0963-03 Shield case 1-102 X74-1280-00 Sweep unit
1-29 F15-0714-04 Felt 126.2950.12 Primed circuit board
1-30 F19-0709-05 Rubber cap 2 en. e e o uni
1-31 F20-0636-04 insulation sheet 1-103 X74-1280-00 H(?nzonta'l OL.Jtput amp unit
" J25-2949-03 Printed circuit board
1-32 F20-0613-04 Insulation sheet 1-104 | X75-1130-00 Attenuator unit
1-33 F19-0710-04 Mounting plate for DIN connector 125.2939-12 Printed circuit board
1-34 J13-0033-15 Fuse holder N
1-35 J19-1620-05 Cord keeper 1-105 | X81-1060-00 VO unit =~
J25-2933-12 Printed circuit board
1-36 J19-1623-04 CRT band .
1-106 X81-1050-00 CPU unit
1-87 419-1624-04 Stopper plate J25-2931-12 Printed circuit board
1-38 J21-2925-03 Bracket for CRT
1-39 J21-2926-03 Bracket for CRT
1-40 J21-2871-14 Bracket for DL
1-41 J21-2947-04 Bracket for shield case
1-42 J29-2905-04 Bracket
1-43 J21-2948-04 Bracket
1-44 J21-2948-04 Bracket
1-45 J21-2950-04 Bracket
1-46 J21-2951-04 Bracket
1-47 J21-2930-04 Bracket for VR
1-48 J21-2942-14 Bracket
1-49 J21-2945-04 Bracket for p.c.b.
1-50 J21-2943-14 Bracket for p.c.b.
1-61 J21-2944-04 Bracket for p.c.b.
1-62 J21-2946-04 Bracket for shield case
1-53 J29-0505-04 Retainer clamp
1-54 J42-0517-04 Mounting rubber for CRT
1-65 J42-0518-04 Mounting rubber for CRT
1-66 K21-0832-14 Knob
1-57 K21-0833-14 Knob
1-568 K21-0845-03 Knob
1-59 K27-0526-04 Lever knob
1-60 K27-0504-04 Push knob
1-61 K27-0505-04 Push knob
1-62 002-0006-05 Shield gasket
1-63 EO1-1403-05 CRT socket
1-64 E03-0201-05 Power connector
[%-65 E04-0251-05 BNC receptacle
1-66 E21-0654-04 CAL terminal
1-67 E21-0657-04 Metal terminal
1-68 E23-0015-04 Earth lug
4-69 E23-0513-05 Earth lug
1-70 £23-0518-04 Earth plate
1-71 E23-0520-05 Earth lug
1-72 E23-0522-14 Earth plate
1-73 E08-5081-05 Receptacle
1-74 E08-2483-05 Receptacle
1-75 E08-2482-05 Receptacle
1-76 E06-0751-05 DIN socket
1-77 CRT 140CGB31
1-78 L39-0516-05 Rotator coil
1-79 L76-0105-05 Delay line
1-80 S01-1514-05 Rotary switch
1-81 $01-2507-05 Rotary switch ]
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PARTS LIST

Ref. No. Parts No. Description Ref. No. Parts No. Description
A01-0889-02 Case J59 E31-2278-05 Lead wire/connector 2P
B07-0710-02 Rear escutcheon J60 E31-2279-05 Lead wire/connector 3P
B42-1835-04 Voltage indication sheet (90 ~ 132V) J61 No use
B42-1836-04 Voltage indication sheet {180 ~ 264V) J62 E31-2280-05 Lead wire/connector 2P
B50-2964-00 Instruction manual J63 E31-2281-05 Lead wire/connector 5P
F20-0627-04 Insulation sheet for lithium battery J64 E31-2282-05 Lead wire/connector 3P
J02-0507-05 Leg (bottom) E31-0564-05 Lead wire/connector 1P
J02-0512-05 Leg {side}

J32-0824-04 Hex post (54mm) P65 E31-2283-05 Lead wire/receptacle
J32-0825-04 Hex post (32mm) P66 E31-2284-05 Lead wire/receptacle
J32-0827-04 Hex post (7.5mm) P67 E31-2285-05 Lead wire/receptacle
J32-0828-04 Hex post {13.9mm) P68 E31-2268-05 Lead wire/receptacle
J42-0038-04 Rubber cap X5 ’
J61-0048-05 Cable band R1 RN14BK2E1200F Metal film res. 1200 +1% 1/4W
J59-0402-05 Nylon rivet R2 RN14BK2H1503F Metal film res.  150kQ +1% 1/2wW
K01-0058-25 Handle R3 RN14BK2H1503F Metal film res.  150kQ +1% 1/2wW
HO1-2954-04 Carton box (03] CK45E3D472P Ceramic cap. 4700pF  +100%
H10-2812-12 Pad (formed styrene) —-0% 2000V
H20-1713-14 Pad (carton) c2 CK45E3D472P Ceramic cap. 4700pF +100%
E£29-0504-05 Teflon terminal —0% 2000V
E30-1818-05 JIS cord c3 C91-0551-05 Metal film cap. 0.22uF 600V
£30-1819-05 CEE cord W02-0405-15 Switching power supply
| E30-1821-05 SAA cord W09-0403-05 Lithium battery 3V
J1 E31-2235-05 Lead wire/connector 5P Y87-1250-00 Probe PC-29
J2 E31-2236-05 Lead wire/connector 5P
J3 E31-2237-05 Lead wire/connector 8P
J4 E31-2238-05 Lead wire/connector 7P
J5 E31-2239-05 Lead wire/connector 5P
J6 E31-2240-05 Lead wire/connector 5P
J7 E31-2241-05 Lead wire/connector 6P
J8 E31-2242-05 Lead wire/connector 8P
J9 E31-2243-05 Lead wire/connector 6P
J10 E31-2260-05 Lead wire/connector 4P
J11 E31-2244-05 Lead wire/connector 2P
J12 E31-2245-05 Lead wire/connector 2P
J13 E31-2246-05 Lead wire/connector 5P
J14 E31-2247-05 Lead wire/connector 3P
J15 E31-2248-05 Lead wire/connector 7P
J16 E31-2249-05 Lead wire/connector 5P
J17 E31-2250-05 Lead wire/connector 3P
J18 E31-2251-05 Lead wire/connector 3P
J18 E31-2252-05 Lead wire/connector 3P
J20 E31-2253-05 Lead wire/connector 2P
J21 E31-2254-05 Lead wire/connector 3P
J22 E31-2255-05 Lead wire/connector 3P
J23 E31-2256-05 Lead wire/connector 4P
J24 No use
J25 E31-2257-05 Lead wire/connector 34P
J26 E31-2257-05 Lead wire/connector 34P
J27 E31-2258-05 Lead wire/connector 6P
J28 E31-2259-05 Lead wire/connector 7P
J29 No use
J30 E31-2261-05 Lead wire/connector 1P
J31 E31-2275-05 Lead wire/connector 1P
J32
J33 E31-2262-05 Lead wire/connector 2P
J34 E31-2263-05 Lead wire/connector 3P
J35 No use
J36 No use
J37 E31-2265-05 Lead wire/connector 3P
J38 No use
J39 No use
J40 No use
Ja1 No use
J42 E31-2266-05 Lead wire/connector 7P
J43 E31-2267-05 Lead wire/connector 8P
J44 No use
J45 No use
Ja6é E31-2269-05 Lead wire/connector 1P
Ja7 E31-2269-05 Lead wire/connector 1P
J48 E31-2270-05 Lead wire/connector 2P
J4g E31-2271-05 Lead wire/connector 2P
J50 No use
J51 No use
J52 E31-2274-05 Lead wire/connector 3P
J563 E31-2261-05 Lead wire/connector 1P
J54 E31-2275-05 Lead wire/connector 1P
J55 E31-2276-05 Lead wire/connector 3P
J56 E31-2277-05 Lead wire/connector 2P
J57 No use
J58 No use
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PARTS LIST

REMOTE UNIT (X77-1180-00)

DISASSEMBLY/PARTS LIST (2)
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‘Ii) Ins;gx' fllo. Parts No. Description In::i'e?).( fl‘o. ?\lff)f.. Parts No. Description
2-1 A01-0878-03 Case (top) A-2 R1 RD14BB2C272J RD 2.7kQ
2-2 A01-0879-03 Case (bottom) A-2 R2 RD14BB2C272J RD 2.7kQ
2-3 A10-1431-02 Chassis A-2 R3 RD14BB2C272J RD 2.7kQ
2-4 E08-5081-05 Receptacle 50P A-2 R4 RD14BB2C272J RD 2.7kQ
2-5 F07-0920-04 Button cover A-2 R5 RD14BB2C272J RD 2.7kQ
2-6 F19-0708-05 Bushing A-2 R6 RD14BB2C272J RD 2.7kQ
2-7 F15-0718-04 Blind sheet A-2 R7 RD14BB2C272J RD 2.7kQ
2-8 F20-0635-04 Insulation sheet A-3 R8 RD14BB2C272J RD 2.7kQ
2-9 J02-0507-05 Leg A-3 R9 RD14BB2C272J RD 2.7kQ
2-10 K21-0820-04 Knob A-3 R10 | RD14BB2C272J RD 2.7kQ
2-11 K27-0502-04 Lever knob B-2 R11 | RD14BB2C102J RD 1kQ
2-12 K27-0504-04 Push knob (grey) B-2 R12 | RD14BB2C102J RD 1kQ
2-13 K27-0524-04 Push knob B-2 R13 | RD14BB2C102J RD 1kQ
2-14 §33-2501-05 Lever switch B-2 R14 | RD14BB2C102J RD 1kQ
2-15 $42-2510-05 Push switch B-2 R15 | RD14BB2C102J RD 1kQ
2-16 RO1-2503-05 Variable res. 10kQB B-2 R16 | RD14BB2C102J RD 1kQ
2-17 R0O1-4505-05 Variable res. 50k0NB B-3 R17 | RD14BB2C102J RD 1kQ
2-18 RO1-2504-05 Variable res. 5kQB B-3 R18 | RD14BB2C102J RD 1kQ
2-19 RO1-2513-05 Variable res. 5k0B B-3 R19 | RD14BB2C102J RD 1kQ
2-20 S40-1507-05 Tact switch B-3 R20 | RD14BB2C102J RD 1kQ
2-21 S40-1504-05 Tact switch B-3 R21 | RD14BB2C332J RD 3.3kQ
2-22 S40-1508-05 Digitast switch B-3 R22 | RD14BB2C332J RD 3.3kQ
2-23 S40-1509-05 Digitast switch B-3 R23 | RD14BB2C182J RD 1.8kQ

B-3 R24 | RD14BB2C182J RD 1.8kQ
B40-2737-04 Name plate (serial No.) B-3 R25 | RD14BB2C392J RD 3.9kQ
B41-0737-04 Caution sheet B-3 R26 | RD14BB2C392J RD 3.9kQ
E30-1842-05 Cable CB-5020S A-4 R27 | RD14BB2C103J RD 10kQ
E31-2231-15 Lead wire/receptacle A-4 R28 | RD14BB2C103J RD 10kQ
E31-2232-05 Lead wire/connector A-3 R29 | RD14BB2C103J RD 10kQ
B42-1840-04 Key board indication sheet (7) A-1 R30 | RD14BB2C103J RD 10kQ
B42-1841-04 Key board indication sheet (4) B-2 R31 | RD14BB2C222J RD 2.2kQ
B42-1842-04 Key board indication sheet (1) R32 | No use
B42-1843-04 Key board indication sheet (0) R33 | No use
B42-1844-04 Key board indication sheet (8) R34 | No use
B42-1845-04 Key board indication sheet (5) R35 | No use
B42-1846-04 Key board indication sheet (2) R36 | No use
B42-1847-04 Key board indication sheet (STRT) R37 | No use
B42-1848-04 Key board indication sheet (9) R38 | No use
B42-1849-04 Key board indication sheet (6) R39 | No use
B42-1850-04 Key board indication sheet (3) R40 | No use
B42-1851-04 Key board indication sheet (END) Cc-2 R41 RD14BB2C272J RD 2.7kQ
B42-1852-04 Key board indication sheet (STO) C-2 R42 | RD14BB2C272J RD 2.7kQ
B42-1853-04 Key board indication sheet (PART WRT) c-2 R43 | RD14BB2C272J RD 2.7kQ
B42-1854-04 Key board indication sheet (ALL WRT) Cc-2 R44 | RD14BB2C272J RD 2.7kQ
B42-1855-04 Key board indication sheet (READ) Cc-2 R45 | RD14BB2C272J RD 2.7kQ
B42-1856-04 Key board indication sheet (SCAN) Cc-2 R46 | RD14BB2C272J RD 2.7kQ
B42-1857-04 Key board indication sheet (PRNT) Cc-2 R47 | RD14BB2C272J RD 2.7kQ
B42-1858-04 Key board indication sheet (SAVE) B-3 R48 | RD14BB2C272J RD 2.7kQ
B42-1859-04 Key board indication sheet (LOAD) B-3 R49 | RD14BB2C272J RD 2.7kQ
B42-1860-04 Key board indication sheet (FREE) B-3 R50 | RD14BB2C272J RD 2.7kQ
B42-1861-04 Key board indication sheet (EXT) C-2 R51 | RD14BB2C102J RD 1kQ
B42-1864-04 Key board indication sheet C-2 R52 | RD14BB2C102J RD 1kQ
C-2 R53 | RD14BB2C102J RD 1kQ
X77-1180-00 Remote unit C-2 R54 | RD14BB2C102J RD 1kQ
X81-1120-00 Key board unit C-2 R55 | RD14BB2C102J RD 1kQ
C-2 R56 | RD14BB2C102J RD 1kQ
HO1-2938-04 Carton box C-3 R57 | RD14BB2C102J RD 1kQ
H12-0538-04 Pad C-3 R58 | RD14BB2C102J RD 1kQ
H25-0820-04 Polyethylene bag C-3 R59 | RD14BB2C102J RD 1kQ
H10-2814-02 Pad (foamed styrene) C-3 R60 | RD14BB2C102J RD 1kQ
C-3 R61 | RD14BB2C332J RD 3.3kQ
C-3 R62 | RD14BB2C332J RD 3.3kQ
C-3 R63 | RD14BB2C182J RD 1.8kQ2
C-3 R64 | RD14BB2C182J RD 1.8k
C-3 R65 | RD14BB2C392J RD 3.9kQ
C-3 R66 | RD14BB2C392J RD 3.9kQ
C-4 R67 | RD14BB2C103J RD 10kQ
C-4 R68 | RD14BB2C103J RD 10kQ
C-3 R69 | RD14BB2C103J RD 10kQ
C-1 R70 | RD14BB2C103J RD 10kQ
C-2 R71 | RD14BB2C222) RD 2.2kQ
R72 | No use
R73 | No use
R74 | No use
R75 | No use
R76 | No use
R77 | No use
R78 | No use
R79 | No use
R80 | No use
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KEY BOARD UNIT (X81-1120-00)

PARTS LIST

MEMORY PACK (MT-1725)

PARTS LIST

In}:gx :.b l:\leof, Parts No. Description Ref. No. Parts No. Description
. A01-0875-04 Case
A-3 R1 RD14BB2C333J RD 33k0 A50-0502-04 Side panel
B-3 R2 | RD14BB2C333J RD 33k0 A50-0503-04 Side panel
B-3 R3 | RD14BB2C333J RD 33k0
B-3 R4 | RD14BB2C333J RD 33k0 B42-1839-04 Name plate (serial No.)
c-3 R5 | RD14BB2C333J RD 33k0
c-3 R6 | RD14BB2C333J RD 33k0 G13-0707-04 Cushion
c-3 R7 | RD14BB2C333J RD 33k0 '
¢-3 R8 | RD14BB2C333J RD 33k0 H01-2935-03 Carton box
[oR] R9 | RD14BB2C391J RD 3900 HO03-1858-04 Carton box
c-2 R10 |RD14BB2C391J RD 3900 H21-0802-04 Protective sheet
c-2 R11 | RD14BB2C391J RD 3900 H25-0016-00 Polyethylene bag
G2 R12 | RD14BB2C391J RD 3900
WO09-0403-05 Lithium battery
c1 C1 | CK45B1H222K cK 2200pF +10%
c1 C2 | CK45B1H222K cK 2200pF £10% X81-1070-00 Memory unit
c-2 C3 | CK45B1H222K cK 2200pF +10%
c-2 C4 | CK45B1H222K cK 2200pF +10%
A-3 cs C90-0298-05 Semiconductor ceramic MEMORY UNIT (X81-1070-00)
0.14F
A-2 D1 Diode 1N60 ln’;‘g(ﬁo ':f; Parts No. Description
A-3 D2 Diode 1N60 - :
A-2 D3 Diode 1N60 R1 A-2 |RD14BB2C472J |RD 4.7kQ
A-2 D4 Diode 1N60 R2 A-2 |RD14BB2C561J |RD 5600
R3 A-2 |RD14BB2C272J |RD 2.7kQ
B-3 Ic1 Ic SN74LS148N R4 B-2 |RD14BB2C224J |[RD 220kQ
' R5 B-2 |RD14BB2C331J |RD 3300
A-1 S1 | S40-1507-05 Tact switch R6 B-2 |RD14BB2C474J |RD 470kQ
A-2 S2 | S40-1507-05 Tact switch R7 B-1 |RD14BB2C103J |RD 10kQ
A-2 S3 | S40-1507-05 Tact switch R8 B-2 |RD14BB2C472J |RD 4.7kQ
A-2 S4 | S40-1507-05 Tact switch R9 B-2 |RD14BB2C472J |RD 4.7kQ
A-1 S5 | S40-1507-05 Tact switch R10 B-2 |RD14BB2C222J |RD 2.2kQ
A-2 S6 | S40-1507-05 Tact switch R11 B-2 | RN14BK2B6801F |RN 6.8k 1%
A-2 S7 | S40-1507-05 Tact switch
A-2 S8 | S40-1507-05 Tact switch VR1 B-2 |R-12-1511-05 VR 2k0B
B-1 S9 | S40-1507-05 Tact switch
B-2 S10 | S40-1507-05 Tact switch c1 A-2 | C91-0549-05 Tantalum 1uF
B-2 S11 | S40-1507-05 Tact switch c2 B-2 |CK45B1H103K |[CK 0.014F +10%
B-2 S12 | S40-1507-05 Tact switch c3 B-1 |CK45B1H103K |CK 0.014F +10%
B-1 S13 | S40-1507-05 Tact switch ca B-1 | CC45CH1H680J |CC 68pF +5%
B-2 S14 | S40-1507-05 Tact switch
B-2 S15 | S40-1507-05 Tact switch Q1 A-2 TR  2SC945 (Q)
B-2 S16 | S40-1507-05 Tact switch
B-1 S17 | S40-1507-05 Tact switch D1 -2 Diode 1S1544A
B-2 S18 | S40-1507-05 Tact switch D2 2 Diode 1S1544A
B-2 S19 | S40-1507-05 Tact switch D3 2 Diode WZ-032
B-2 S20 | S40-1507-05 Tact switch
c-1 S21 |S40-1507-05 Tact switch IC1 -1 IC M5L8216P
Cc-2 S22 | S40-1507-05 Tact switch IC2 -1 IC MB8414EM
c-2 $23 | S40-1507-05 Tact switch IC3 -1 Ic TC40408P
c-2 S24 |S40-1507-05 Tact switch IC4 -1 IC TC4001BP
C-1 $25 |S40-1504-05 Tact switch IC5 B-2 Ic TLO61CP
C-2 S26 | S40-1504-05 Tact switch
c-2 S27 |S40-1504-05 Tact switch P1 E09-2482-05 Plug
C-2 S28 | S40-1504-05 Tact switch . _
A-3 S29 | S40-1509-05 Digital switch J25-2930-04 Printed circuit board
B-3 S30 | S40-1508-05 Digital switch
c-3 S31 | S40-1508-05 Digital switch
A-3 P8 E40-0676-05 Pin connector 6P
C-3 P9 E40-0576-05 Pin connector 5P
C-3 P10 | E40-0476-05 Pin connector 4P
B-3 P11 E40-0376-05 Pin connector 3P
h
J25-2941-02 Printed circuit board
.

Ref.
Parts No. L Fig. & Ref.
No. Description Index No. No. Parts No. Description
E; :g:iggggl ;ng gg 12kQ +1% 1/8W ||B-3 P5 E40-0676-05 Pin connector 6P
b3 | RD14acre v z.;kﬂ B-3 P6 E40-0476-05 Pin connector 4P
b3 | Roranpacar2) RO .7k D-2 P7 E40-0976-05 Pin connector 9P
12kQ D-1 P12 | E40-0376-05 Pin connector 3P
R1 | R12-2509-05 VR
b2 | R12 200000 w gtgg J25-2940-02 Printed circuit board
k3 | R12-2509-05 VR 5k0B
4 | R12-2509-05 VR 5k0B
§5 | R12-2508-05 VR 5k0B
6 | RO1-2504-05 VR 5k0B (S1)
7 | RO1-2513-05 VR 5k0B (S2)
8 | R12-2509-05 VR 5k0B
9 | R12-2509-05 VR 5k0B
10 | R12-2509-05 VR 5kQB
11 | R12-2509-05 VR 5k0B
12 | R12-2509-05 VR 5k0B
13 | R0O1-2504-05 VR 5kqB (S4)
14 | R0O1-2513-05 VR 5k0B (S5)
15 | R0O1-4505-05 VR 50kQB  (S7)
16 | R01-4505-05 VR 5k0B (87)
17 | R0O1-2504-05 VR 5k0B (S8)
CK45B1H103K CK 0.014F +10%
CK45B1H103K CK 0.014F +£10%
CK45B1H103K CK 0.01uF +£10%
TR 2SA608KNP (F)
TR 2SAB608KNP (F)
TR 2SAB608KNP (F)
TR 2SAG608KNP (F)
TR 2SAB608KNP (F)
TR 2SAB608KNP (F)
TR 2SAB08KNP (F)
TR 2SA608KNP (F)
TR 2SAB608KNP (F)
1] TR 2SAB608KNP (F)
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
No use
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
Diode DS442X
IC SN74LS42N
IC SN74LS42N
S$33-2501-05 Lever switch
S33-2501-05 Lever switch
$42-2510-05 Push switch
$42-2510-05 Push switch
E40-0876-05 Pin connector 8P
E40-0676-05 Pin connector 6P
E40-0476-05 Pin connector 4P
E40-0876-05 Pin connector 8P




VOLTAGES AND WAVEFORMS

The voltages and waveforms are measured on each Voltage Measurements

schematic diagram as follows;

TEST EQUIPMENT

Digital multimeter : DL-720 (TRIO)
Oscilloscope : CS-2100 (TRIO)
Sine wave generator : SG-502 (TEKTRONIX)

CONTROL SETTINGS

Voltage measurements are taken with no signal applied and
the trace positioned to the center horizontal graticule line.
The digital multimeter common should be connected to
chassis ground at the nearest measurement point.

Waveform Condition
Waveforms are measured with 1 kHz 10 mVp-p sine wave
applied CH1 input.

INTENSITY Midrange
FOCUS Midrange
¥ POSITION Midrange
VOLTS/DIV 2 mV
V. VARI CAL
CW2 INV OFF (1)
V. MODE Unless otherwise specified CH1 and SEP OFF ( i )
COUPLING AC
SLOPE CH1 +/+
TRIG MODE AUTO
SWEEP TIME/DIV 1ms
SWEEP TIME VARI CAL
<» POSITION Midrange
X5MAG OFF (L)
NOTE:

In differencial circuit, the voltages and waveforms are shown only CH1
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SCHEMATIC DIAGRAM
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P.C. BOARD

X73-1420-00

oy K il
L €O oy
> W@

ﬁ\.m. }vﬁ. MM%\\L, ;‘ @w

/

X73-1420-00

]

200eceosT

o

%

|86 Yorrto e@0%%0" 0550 | Ll eT ) ookt (800200
~ - 4 ~ o s 4 Y 3 » m i
o TR Yo P ()8 | Sy .,./M_ ,‘._..‘.W n H«Mﬁ.@ﬂ@

o ...,,, S RS

5590

B4

o

5

Se-5995-5

-
1

m,: /‘..
0 Ugrr Oy
d oS

Dot T 0 St

i ,,%31%% T oTE
g peymyins JO2H &
8¢ N%U*“f% ,&.ﬁw

12-4



X73-1420-00

(VERTICAL AMP. UNIT)




WAVEFORM

® @
7.1v ‘"‘W“\I‘\I‘N —.:.1 bmVPP —2V [NGF NGNS \:{;50mVPP
® @

AAWA Wi ravriwawiwavky
A 70 VA 1 1 AV IR VAV EA VRV 0 V[T
VTV N VTN VIiViVy V | N

® ®
10V
-6.3V 1111 400mVPP
2V
ov
SEP:ON
@

_..|

10V :
AR
\

f \
[\1 \

1v 1.5VeP
! ‘! \l“¥

\-
’——

f—

2V
ov

SEP:ON



SCHEMATIC DIAGRAM

X73-1420-00

+5v
+ov
—lov

HO|sno
KO | +53v

[— 90000k

P
+5V ——
+10 V ]

»lov<~-®

% |
vssvcﬁ

_ 3 _
2
¥
o
) _
1@
9s2y »O0i
st " L oxes €v2y
ans (& i 3 vizy ry
282
eje oLy 952 s ]
40Lv 9£2y 404% L1524 v
oIS 920 520 bza 620 820 220 o o ! _H ane
© O
FEMTITY T Xz o 4
n _mV - SE2y ” “ DI 300ma
, @ 0Lz > 00¢
S zza 53 e S a8y 1 ~ O] Lk
MY Py ~ “ NEE 00¢ d40fE ©
€52y 2129 ~ l oezy icey ivd | m I o P
@ o ez ar B 54 s
a 42z Is) Ne 1 T
P °
& N
t+1avva (- ¥ 3 ~
N T
N9 @Iﬁ d4iv v o081 9z2y ws>
Ok
(-1aviva |2 ey —
3
8w
[CHE) © 8- °
481 ) © 4
0L 02z =, ~ £33 es2y 3
222y S ey 4 z
_ 1 w T . z
>
¥ 612y _ \WI» mm
&
16 szzy hd oS :
b ' e 2z
16 v2z ° 2 a0 N wc
(+)aviva |G b iizy €23 o, -
> —X VL
" 3 AECQ™ M © e
? ~% o1yA S ®izy 4N e n
? o T 012y S% > 1504 435
d€! L3 H
9x €35 d022z X8 31 L 0 H
o 193 22y X1 60zy 3 ! N H
“ — lozy 2 431 80zy 4022 : ! o
mu 3 w o 897 S b4
_ 3 “l 1 —i}
o Yy Wy
~ 3l k4 2
< 5 2s o 284 g6y 8 =3 g © v Ny L3 o >
. &
3 L i ‘Alé o 024 6i1a 10 siQ b3 . Yoz sozy © ~ 3
PEX] YT > > 001 & o o i
y 001 . e AR\ €02y _
aN9 203 o6y 5 68y _wcz_ wclv s T
R - s} - Ay 001 w
4n0 L HY - "\ + " o 3 ; 001 zozy N
ey 001 284 T o001 + 102y ooz ]
A9 2¥ 0¥ 001 6614 IS Joss 3 “
123 3+ 3 o= ] seiy o
o 3 LA 5 P ¥ - i
S o W 4089 L6y ‘N o
+ 8 A9 Ly 4089 d2l 1089 © “ 1} 8 -
) H <« 619 ﬁ S8y 210 98y S o 02z 42 oS! o CLE)
ST " —ey — b S 6¥A 25 very
9 o o 3
10" 023 0 e e ~
° ozz N oS! vey <« s -
ey « e S «° Iy
+ 01 19y o =
> >
2¢ ) TV %
-4 *. >
> X9'S  u9'G ) a
o sey Sey 6Ly ¥ 2
* n K+ wmw B3 o
o 8Q - e 8
+ 061y o
2= 1L ZHY \ ASS+ !
1t Exz X N
o Fee L Ton osi XL i 9 v F
10 3 s8Iy — vy o~ 98Iy o
08 o 0 0 © o tT
~ > O <] o > ans
@ .3 m 6'E .w- H 22 2
° . ¥ N6'E ¥ *
wwu + o 2 Tory te A+ O
] W) —t 3
e on P —& % e Aoi+
H ° B oy A 10" 853 I b
e S v !
¢ 2% & AOI-
£33 ez 3 10" a02v i
- 0Ly w2 98> sLiy €9
ool wll{t'JIl* — aNe I
~ SL1y  + ” he pr
- © w M M
e b4 3 ASL Ly ~
o 001 Oy
oo tou 8/ © A%y & 91y 29 - ©
2504 ZHD @.JI—’ LI+ "EY S (o4 =
T ¢ " 9
] wl o & =T -« 2
1504 20 | (O 10" 28, ¥2'z H w_ ved | X22 faogT) i iy > S w
— K ——— 20y 2 ¥ 2 id
1504 143 | (O — FI 3 ¥z ! Yuib 333 oq 7
10" 21 1050 |uzzion #r0S 1 zo? 0w o
2504 1HD £ X2z v ~ u NN =
e 1w — X2 ouy ¥2r 121y ~ Fzt Bk
0 3 -
Az |(R - ﬁz.. 4 b4 42z 155 4008 Isim o -4 ~ ~
w H s | 1 WV o o > o ©
A L HD - 8 3 o -
P L > »xz 882 2 - "
dsi! o HAY . 0 he
H ssy 3%l S oy " [ IS
= 3 —_— Py PETR 301 091y oo o
4 g 4008 @51y
- " < d
5 o i :
4 i ~ =
~ m X 022 331 >
« 91y SHA 504 -z
.8 4 S ~xF
o [ 1918 ®xees
= bd - I’y © Swoa«
o > s 3 - 22 ¥z o o <«
3 > O =5 2% o051y sy ¥z f=¢ o > R
* H $23 sax¥
¥ <
+ 207 - b3 ”v »woon
~ NN
- 25 - 2. i | o o
L =~ %81 3 awe 24 [=] o
[ shiy T 9wy = - "
%01 %01 H
] > ~ ~ vol  cory = o
- + q ALz vz vew ~ N om “
© 4 9ia P ® s -
S o \&J oo 001 o Ay ay Noo 2
_ . vy 2viy 291y £914 o oo
: o H — ae S5
S e IR =29 < 8
< = 623 z2 < =
5 DA— . ] ) o
[ | 28 P Q ; W : : ~Z
2 e} i5Y o 827 81y “ ” 3
o R 402 o CEm
.9 3 3z el T 8583
s = S| ® 402 £21 w322
<O = " A9 Ly ngqo<a
LQ 089 951 5 125 ~h >0
S a4 PSRN
ST 1o o 083 Koo oss + + R
= 9 seiy ¥2'Z [vdn  ygpy 2
> <
Em HS o & €51y has ®
~ T ez ) "m0
Y b 402 X =
b = 21 LIl
> ..
3 H A l3¢w
481 929 rw AL’y o5y Am \. ¥ P Q AR I 2 R15. o oo
° N e
— s €0 F Y i T2
021 91y _ _ e < N W _m _ “ ._
4021 S - ==
W av uw.n €10 A 4021 9Ny e, 4 )| ANt
v vy e
q ¥E'E Sy kes® zzw gz S10 1| Ant
>
—  S=4®)] roz+
_ M‘
o 901 222 @] awo
489 jocy 40b2 ©
YUY 2y fly " D 1x
o6t oIy o
Ny
sy vIQ
AOI~

I———"—IO@®

12-5

:¥YZ-030

09

:DS442X
wWZ-071

D4,5,14,15,22,23,17, 19

24~33

12scio4r(c)

Ql1~20,31,45~52,57~60,73
74,77,78,87,88,90~95

[2SC536KNP (F)

06,37,54,56,72,83,84



P.C. BOARD

X73-1430-00




X73-1430-00
(VERTICAL OUTPUT AMP UNIT)




WAVEFORM

30V} ONANNAN Tisver

1.5VPP

-
4

ov

\V4

\VJ

JIAWN ANV

. . . .

IRV ARV

(VAR

vil}

v




SCHEMATIC DIAGRAM

X73-1430-00
VERTICAL OQUTPUT AMP UNIT (X73-1430-00)
r R4 47K
c4 IP
+I10V cg P
3 ;
Cl I10P = o Cii 4700P | 50.5V
— 3& To¢ —t £ |
TCI 20P| R3 390 ©
0 —H M X e e ‘U masa 1 RI7 330
Pl? | LA A4 V? 43V
R2 4.7K o.7v: ’ Ql 03 Q5
OU T(+ o — , — PR VEm—. W \
Vv 50V DI D2
GND (2 +I0V N ____\\
- 6 T X :: >
OUT(-) : o | B N >
o < ‘:N > e 3 ﬁ
of Sov 0 N
O o3T 2 +55V
14 ~ x
PI6 > J +|c‘)v < > T
> 45V 18 y S ||
i - >
—+I0V Uz'g K 3 %..L o §
3 - -10V | 2 ol % % IZRT 51°
@) -lov > o= O F ¥ <
;, ] Y 62 9 4 2
5 =4t 55V Y # < x
| o= -0V 5 D3 D4
@ i +3 —K—DfF——
o
Qe
RI8 330
A'A'Ar
- 11 ]
o LI ]
' Cl2 4700P
5 500V
cs8 IP
+10V :
co iP| i
: P3|
R9 47K T

(y-)

Q1,2
Q3,4
Q5,6

D2,4

12SCI973(T)
:2SC805A-2(3)
:25A923-2(2 3)
‘DS442X
'WZ-050

12-7



P.C. BOARD
X73-1400-00

A | c 0 | E I

£l ~hpe5S~25L

tH—-04arT

------------------- -
)

oo S3100020000600860

r - -
. )
------------- -d %y i

9B%¢ |000000

—@ @)@
@ra®

TS
Beeoes|

» o o\ &
z coveee] "
360006|

g b
f@ﬁ@@ oola A
S4 t§§~‘

®éo

'
' )
' ———

: oo
r=d §




X73-1400-00

(VERTICAL SWITCH UNIT)



SCHEMATIC DIAGRAM

X73-1400-00
VERTICAL SWITCH UNIT(X73-1400-00)

I el 4
7
. - l
2 ”
; l
4 L .
CAL o +5Vv
X +5v l
DomN]  Sig=— 35~ "577 7y
Sib/ g4 L0¥ T |
2 S
P24 |
5 7 o =lofm —_
10 mv o Tlx|a A Fl 10 @
20 O—t B Fi 1l r@
50 - C Fl 12 @
N o A F113 r@
.2 o—¢ B Fiia |~
5y o— 1710 Fl 15 f®
| o 17100 Fiie |~
+5V » | o_j oc FLI7
31 Ls - o o— ) Fizof ~
l = 1S4 Qo B Fl 21
of ¥2 < Fi 2] ~
cHioc! A Fl 23 r®
enokz CH2 540 s4b S4C B Fl 24 3 0
o [GAIN _PRESET] //‘" ——;/'--——; 710 Fl 25 r.
IR € 7 ——
1 17100 Fleed (®
P2i 2 . § f oc Fl 27 r‘
> X%
3 o S
S5a 5 +5v H (e)
I 4 ° SEPA 8 % |
CAL o *+5V SEP] O STalel ele SEP F13o) -~ @
3 CHI1 Fi 31 I_‘
VOLTS/DIV S/3tr Y5V g;b-/7g Eg OFF The Frae] ~
2 - Eﬁox = CHI ALT F1 33
5 > O, 8 l o [MooE] CH2 CHOP Firaal ~
0 mv ozl lo o Ssb OALT ADD Fi 35 r@
20 x O— oCHOP NV EI @
50_J § OADD
A o i
2 O INV
INV !c>c
+5V ;5 ? o > 0 FF
g_J S5¢ °
X x| 2
ol 19 5 J
5 0 < o0—
[ @ (ala)
@ @
THZ DC . Di~ 4 IN60O
GND I 7 +5V
—— : ot L, Le L
CHZ GND ox 06; 06;05; I

P22 P23
— c— —l

+SVIN
GND J(—

CHTGND|(&
CHZ2 GND)(v

12-9



P.C. BOARD
X73-1410-00

A a | c o I E _ I G

s

.4 SS-2pe8- | 'ca R8s
H—29T |R32 T\ €9 ° ra”
o caae 20GaQ8Q880 | 68— C326-% ga@ siope;a‘;@p@,@@%@@@m w‘%fﬁgi@ﬁ@
34|0 ¢ 0 00000000¢ | 20 —0C316%,,/60900/0000006008¢8a|-RI0 =
9 — :2 R340 — € C340- o et m; CIO Rtf@—fﬁ—a-fﬁm :
Ty e B
2 e e— 731 Y f R3S G —

O
‘i’
> Q€
(9]
()
:J

J [}
A
60\

«, \ £ L4 @ umvw . c— R i );
AAR | e e —
- e CI3C5RIBE — o e "¢

o,

N ﬁéﬁfé@&é@@@@@@@@&

R29O —0 ¥ €29

2. 00000006000000 (|| C35 alniafaidi/ew é‘t’iﬁc‘ﬂg,w _—g@‘?sﬁwm@@
N e T I 0036805850 92 cig ClI9RIB—0 —o | &4
I | I | | l | l ci8 gg?@'_g RZ% —@@ |e (2
< & - Q1) ¥ (7 N ’ waff‘
w“.m“‘ - o

/
R

‘?ﬂm

6 \ __'._" FREFRY
eeavao | %rf——‘.h ﬁgﬁ £ fg‘?i L ;ﬁf;
, i e _5

3 4 g —r ¢
pew— x@ﬁ@@” ?Q N N

PR3 ST — , )
S Xi==x1
. 5 B, ‘Q‘%&wﬁi@i@@(ﬁvé’ﬁ

12-10



X73-1410-00

(VERTICAL LOGIC UNIT)



X73-1410-00

VERTICAL LOGIC UNIT (X73-1410-00)

SCHEMATIC DIAGRAM

20 1O 6O 80

100\

280 soo\ 32034

/
}

280 300 320 340

—_—__—___I
— — 1
I- p2s | 30 s 7 9 ||? 15/ 17! 2 3(? 27 29 31 33? 3 5 7 9 ﬁ 1 154 [ 21 2 29 3 330 p26
- - = o ~ [} = o~ " - o © ~ - o~ " - 3 o - o~ L - 0
HEEEEEEEEEEEEEEE EEEEEEEEEEEEEE EHEBEEEEEEEEEEE HEEEEE HEEEEE I
lle Re | of ol 2=l o2l b I I B B B B B [ I vl Bl B (el I Bl B (i Bl ] B ] P wowl el wf | &f f R LL e «f & &) 2| & [ I Y B e P29 |
Frio 470 .
W— d d 470 Fl143
©5d e
UQT P R32 470 F140
. oo AW
F111 R9 470 ; l el 23
P2 2o _
uol 33 Rss' Fl4l }
RIO 470 g -
Fri2 W % 5 470 Flas] 28 27
°%
3 Fla2
Fii3 RII 470 _
wr S =S, R3S 470 Foe3| 26 25
3 4 =e uO.I oy
UOI g 05 F040 1
J 0°
Fria RI2 470 I . rosa] 20 23
W “od R36 470 sv
=0 Wy
UQ]E 5 » FO41 ‘\)
g 0O o
FLIS RI3 470 = Foas| 22 21
5 6 - 38z 1t
° I ;Ig Foa2 z
e o :'70 3 2 45V +5V CHZGND) 20 19
<ol
23 CH2 GND
° I 233 & CHT GND.
FlLi7 RIS 470 " , ° =5 b
o - - 15| 14| 13} 12 CHz Pos2] '8 17
7 8 38= A B DI
s e ol CHI POS2
RI6 470 g IC4 +f
— cH2 posi) '8 15
i O 3 2 R2
091' D9 4.7K
b 4y 37 2 CHI POSI
121 RI7 470 J— ,c,, N
o W _ CHZ CAL
9 10 =2
© CAT CAL
Ri8 470
F122
i 3= chz PRe] '2 1!
oT -
a7 J" +5v CHI- PRE|
F123 RIS 470 Q9
O- W =5, « CH2: VAR
no aoI 2 CHI- VAR
- H
124 R20 470 g oje
i Q3 ~10ve—4-0—0
°*T e 3
] +5ve+——=4-0—0
FI125 R2! 470 p Q
Wr —
1314 88= (=} —O—O
© I =Y 2 1
F126 R22 470 g '
v Na. L5~3.8V
Se P9
12 R23 470 g Df cHi-var
W =31
53 Se s > CH2 VAR
(e e] d
1718 ler30 R24 470 / 3)| cHi Pos2
D cHi posi
4 3 ~to /
Fr31 kv QF “J- 5)| cHz posi
O W o /
9 20 o L o ©)| cHz pos2
0
- CENTER
132 R26 470 2 \ I 2 %
W ro@)*
- P4
4
R27 470 P!) GND
F133 o
21 22 2)| AoD
R R28 470 +5v —j——@ SEP POS |
e S~ 7.6V
—
R29 470 1A 10, 9J 16 . l
o-friss W =1 . 15| 14f 13] 12
& o0 .
3 2 38 3 %8 c o IC1,2 :MCI140518CP
seT com 8 A
F136 R0 J70 g IC 2 s 1C3  :SN7407N
w ozl < x3 o 1C4,5 :SN74LS42N
3 .
zJ>o °°T riegm g eans IC6 :SN74LSOON
= i T T Q1 :2SC536KNP(F)
+ .
! v 01,9 :DS442X
| sl 16 D2~8)0: IN60
R +lov C Voo
00,3 com
°y Ict 6
L3 INH
150y X2 X3 X4
~tov
H 15" 1
~ 8
I on [+
.«
| +20v r_ r——
I +20V +5V 410V +5V +10vV +5v
J ] P28 PIS Pl t P2 T t P4 P27 P23
LGooooec 5 G > —{00000F{000600s OXOIO) R [) ¥0) = [GYoYOXC 06060 0F{0 060k
o > o -4 > > o |o |2 |e I” e > , > > o o I.- a © > o
23223323 32:23233°¢ g gl e 12 ;3 2RRE 3 2 ERRENR s [e FEE
w & 6 F 3 = 2 © o o + 7 T o Y e . + 3 o 2R ™ prd 3 M
+ o+ + 1 + = — B ¥
3 z 5 5

SEP POS|

CH2 SET
CHI SE

CHI GND

12-11



X74-1280-00

P.C. BOARD

o [T el r ] Boemef T[] [ Trews
(RT3@
—ge

R 38 ‘ i,

¢ 4 VRA 033 c32
i/ L g @-ﬂ-g

TZ o
g«@éﬁ
’ s@é( a2z,

¢ al Ri23.
O € ot VO Fgz—p &5 T
Q45§ —24 Q3= ReZ §.% ngfﬁ
i 2 g, N RIZ6g
il"’ ‘:8'__4‘}2 Q3&€R—99(, ’?VRS: §£§-
¢
€

~D24{ — € ¢

22¢ —»+— ——
€ ....f....i.oaam(.mtzs

 X74-1280-00"

im0 e E

@\Ou

me o s

o wa

b
N
()

2 m,
ikl
[o¥Y
2
Mk
A Y
AN
e
N
p]
.LQN
~

]
W
({¢)

o
&
&

2
P
()

m,m_%
2
l W
®

e Q20 [ - g

* DI ‘ = .; R37E _.V i ’
' _ T BTN




X74-1280-00

(SWEEP UNIT)



WAVEFORM

D® @@ ®®
10V
ov I\ N\ 2 vep oV ovALALNAY “TL\‘_! _4iVPP
& 1
@ @-1
3.4V =l = i |
_gVPP
1.2V
OV_‘ ! = = = +0Vﬁmﬂt —+ ov ) 4
=2.5us
— 1~ sweer
l
MODE :CHOP VIDEO LINE
@-2 | |
o Y = )
5V = o ov ;
ov - Wit D=
VIDEO FRAME
VIDEO FRAME ®
@ @1
4.8V /\ /\ l
6V s / \- A v | ,
0.5v|=—=L . [l
V|9 &
-2 @
4.4V!y 4.4v] |
¥ : .
0V NOTE: llil CcHOP
OPERATION

XY




SCHEMATIC DIAGRAM

X74-1280-00

SWEEP UNIT Iz
(X74-1280-00) C—
TR l
e
>
GND ° I
3
Q14 @ +i0v
o8 nes Q18 I
\l IAL
Q9 12v
HH Y en s
n279 Q15
)
] - 1
. P
<) 3% =T 0 y
EXT TRIG ©x ) A a7y
on ® ° +10v -1ov GND
GND ®m n nS ~x
l : M i >2 [_‘ F +10v ~ 3)| +sv
- S| 0d J+ %)
o2 M -1ov
O¥e T . . S
g 2° 2o 3o S| +ov
LINE Ty 6 +5v
ExT 30 Fa slsl slsl Ezl 51 5.[ I
P 2T sT 2T sToT T T [ O *3sv
| p N s[alelelalsTe] 4 21 19|
= a1z L aie o ;@ w0
Ra48 -
LERe 010 i @ SWP GATE
AUTO —IUV‘C-—HT-F\OV T -4 6V 0‘3 f - 0
\, R3! 7K
viogo T \cti oy il @ e | @| swe vanz
eror ar f AB)| s mo
__ . o -
v 8 o H ® 2 ‘ )| 1 ros
o ——
TVit) é >! /ff)\\ _@J w
HF R 2 POSY ° A
; el ©
SLOPE 13 — T
@O
Tric | (5 el
T hl : :J‘:, Txd 322 060
by UI;» =1
| Q37 Q38 Q39 Q42 Q43 Q59| 3
-1 = = - D S SIS T 2
Q36 oFX 33 e3x e < < B 33 E 38 3 »—@) g
A A A ax{ o3l 5—4: N
: B 5| L 8 5 3 i N 4
Seg oxzSloxef vl oX o . ol ex © l
Pasy =37 =<7 "z282] 2% =v] 2% 253 S 3% &% ox
= | & B4 H & =~
sLankin |2 } ! ‘ 1 i Q53 <83 i
GND II
RI3I Q56
- 3.3k 7~
VR4
: ) |
I 2 EE RI33 Qse Riai [/
e &
N 33
I 028 53K =22 |«
3l | T |2
: x[oss 2 :
> o v 3 © ° P4
; : = 4 E‘
o D29 Q57
> — -
So fx
l &2 B
RI36 RIS
ok 6K
I e mE?
R
l 3
;
I $
Psi Par P30 P2
I_.__ — — — —— ——— —— —— — ] (2 — — — — ——— —————— 3 4@@63@@®®©®@_}_.— 2 PR ——
D1~5,8,9,12,14,16~29,31~33 Q1 125A838(C) 06,7, 21,23,26, 28,30 ,32 2 e 1C1,2,6,8,9 SN74LSOON IC7 (SNT4LSII2AN |: I: |_'_‘ 1: !: |: |: |: J: |: s fa s e 5 = &
:DS442X 02,4,9~12,14~19,56~58 35 ~ 43,59~ 61,63 ~ 65 L] ic3 'SN74LSI132N 1C10 :SN7407N b lolo fo o e ik e e jx & e e e e
06,7 [1S1544A 25C1047(C) 2SAB0BKNP (F) 5 Ic4 'SN74LSB6N 3
010,11 ‘WZ-061 Q3 125K107(2,3) Q8 125K228T-2 0r 3 cs 'NJM555D
D13,15,30 {IN60 05,13,20,22, 24, 27,29,31,33 025,53,55,62
44~51,54 2SC536KNP(F) 125C1973M

Q34,52 [ 2SK30A(0)

12-13



X74-1260-00

B N

g e

. R B A e

P.C. BOARD

GogGagoeece

S2b
£0-3h88-25L

X74-1260-00




X74-1260-00

(HORIZONTAL SWITCH UNIT)




SCHEMATIC DIAGRAM

HORIZONTAL SWITCH UNIT(X74-1260-00)

12-15

IC2,3 SN74LSI48N Di~5 :DS442X

-SN74LS42N

ICI

N —
x ¢ W
@
5 s SS TIPS IR
VNSCPW Wva._m__w_c _A_BCPP
v L © W n »n W » | | _nm ﬂ _.rw U W W
DO®O®OWE O @) @ ™ (o <) (0) (v) (-
m _lw |
x ALY A
m- dm:m W2 vﬁ:PMmIlm//
A Mmm 8
v S g o ¥ o
x X w2 =
>0 =M > «QmoO o
o
o -
423 .
8 WPP O — ™
— R >
10" €0 . 142 M« “w
— R 1
10 0 q
23 v
- N—j . c
AOI Lé < AA_ A P@ AAA—
—o vy vy wy
(¢ L2 MOS Mee
P HY  1HA o1y
5 | m*
(9] A2 p@ AAA
Q \AAJ wv vy
L2 MOS nee
64 2HA 8y
o ~ o), 4 0 .
] a < —-1®
2 AAA AAA AAA
wv \AAJ vy
0 5 o | Ml2 Mog X2z
O o Ly £uA oy
..v.. N ©O e MmN -0 N[
[T =
o
A T ] TR zs
> =l MR m e m [
<>-><r X O] O] O O Q)
[o]] I1€Y
AAA
xo_-q.qponm
\AAA
!O.q»qaq- 62y
xo_<>q-<> 82y
x0_4><-<> 92y
MOl 12¥
SovW—sz3
AAA—
~ JoVYV 32y _
~
s
N
| wn
— ]
|
|
| > AAA—
0= ALl \
! 7 ol 2y ﬂw
_ e g
_ ) ~ © o o
- - AAA 7 N 7,
| T z & ol 22y 0%
_ N - N Jbibdb
| ) afat MOl g2y
“ Nobwbe m - O .lxﬂ}-m_m
\¢
_ Lﬂsﬁz ™ ..,..qwu o >
> 8 Iy b
I 1 N L1y A
_ -— M| <0 ©0
-
| SEHEEE W
| AAA HOI b1y
| xo_a..».. 124
~AYVYY
“ p[o]} <><P0Nm
b [0 ] 61y
I xo_..<>._rm_
_ xo_ss.J_“
_ A o AAA——
BTSSR bbb O e
~J_ o) . D000
STe :
o % N w \
o x
3 a
[72]
2 i E Al 3 1 u
- 3 J
a v_..52I00052.|52|00052152 o @ -
w b4 . . n N - . n N — Em g
w 4 =
b3 b 3
H n>

Qi~6 2SC536KNP(F)

X74-1260-00



P.C. BOARD

X74-1290-00




X74-1290-00
(HORIZONTAL OUTPUT AMP UNIT)




WAVEFORM

) @
16V 16V
10V ™ ™ 10V

® @

105V 100V

44v 40V




SCHEMATIC DIAGRAM

X74-1290-00
HORIZONTAL OUTPUT AMP UNIT (X74-1290-00)

%6 500V l
| o]

0.6v 1 . P54
+ 20V R2| 47K

TCI A )
20P A 118.5V
R23 47 -~ R35 330
. e — — i S VT cr 33P — W
. o S F—— . e | L o o o o
RAMP |(z :RI.‘Z.M,?« - S © S > e R%‘v‘vﬁ‘m renesuenl ' I
e — V o 3 ¥ Cll  4700P R31 3.3k
GND @_7} 3 D4 o fa) ~ |3 " « 500V W
b———H——q 4: < ~
x5MAG (D} 7 I S = 2 ~ ) x ‘M
[\ ~ @x "; < No
= 8. @ oF Y
T = 2 +20V x +120V
o @ x % >
o o
o | f o
&IO
& 1 ! ] : S |
> Z N:- o] !2
+5V 8 o w < 6 QQ‘I
[\ x - 4 7z
x : Py o © § ; 5 |ov§
‘\u x © 02 DSJ :-_ >
P x = o Ci2 4700P
A3 F @ aT 11500V R33 33K
@ o [+ 4 — 1 vy
. g3 Cc15 .0l
+5;/ szz"trx 38 T {
x Cg, a7P
g‘ ’ R?'ﬁ B Thedis | R3?h 330
< wy
~ )X < N 47 Qs
x<0 : +5V o R26 47K Qi2 P53
| < QI e ~ [a) """ T e o X+
10K o - c9 IP
144 J x (&) + 20V —-—l'— 4
A S 0 5 500V
- a P42
o L1 2204
D2 ¥ J;g -0V -- 7)-lov
——— Q3 +10V - +I0V
X x 410V &
p ° L4 220u
= =2 + 5V 9 — 5)+5V
«T ol od X
x Q2 x 2o Q4 ,5pac 3| eno
" 47 ¥ | ON -6V 3) onD
X > :J OFF =10V L2 220u7%
. +20Vae 21+20V
2 S X 5 MAG = ol O ol alala L3 2204
ON .—IoV oS « £ |
0 - = x +120V - =4 = /90— | 120V
3 OFF -6V @ N ~ NS s 4 [
' Ttz ejf,d )
+ [}
AL M AL AT I
-0V e (0)% . I

Q1,3 . 2SA608KNP(F)
Q2,4.2SC536KNP(F)
Q5~8:.2SCI973(T)

Q9,10 :2SC805A-2(3)
QI1,12:25A923-2( 2,3)

Di~6, 8~12 :DS442X
D7 WZ-07I

12-17



P.C. BOARD

X74-1270-00

A I

&
i - X -2 D

PR S %o ’
oo e
(& & 6 &-“"jf-“mk'

a.titL(LGOweet@¢V‘et¢t @R

B

30 40 50 60 70

L Jesle e ot

@

o ogsme
[ Bs A2+

@

s s - . b e -
£ ¢ ac3k 3
R R A

&
> oaoas
LR

RS, J—

2 Sl

& (B ¥ v e )
-

D v 3w “! .
» SR
|.aw>»aux¢ o

Sem P38 4TI 157
D e |

3 x
ot S A o e
e oy




X74-1270-00

(HORIZONTAL LOGIC UNIT)



SCHEMATIC DIAGRAM

X74-1270-00

59 7 %A '"m '3~ 8 174 1S 21 23 25 27 29 31 33 35 %0 ‘0 0 °0 b ‘U Sy 53 B ST 59 61 63 65 67 65 T T3 TE 7T o5 83 85 67 89 _ 9 93 95 97 99
:“X07R4IZ|OZN7£ALO|6?GIC UNIT '2 ﬁ? 6 rca) 10 r? ﬁ 8 2 2022 24 (26 (28 (30 [ 32 [ 34 306 :oa coo 42 (44 (46 (48 @ rs 54 [ 56 3 60 (62 (64 sos 68 (70 (72 (74 g 70‘ 80 (g2 64 86 '?U 20 [ 92 .e. .@.
- - o [¢] o O o o O O 0—0 00—
2 CIEICR: 3 5[5[3 ¢ S[8[5 $[¢ g -
F167 +5Vof O =| | ™| f 0] 0| ~| Sl a2 zlalef nlof -] o] m| el 0] of ~| Of =l ewfm| wl sl8lalsl olzlolel s
P38 Slalalal2lelelsl el alale NENNNENNEER RN ol o oloof of @ 8] B R | X R 0lelt 2|3 B S 5|8 ol S| o) 3| of 8] ©f =[] m|o| & | of ~ Pas
. HEEEREREEEEEE I R EE FEEREEREEEEE APEzEase e ey B3N HAAHEHAAY U | oldcsdldsy L. .
svp 18 )7 Wr — 2
RS 10K z <a )
TRy F156 Wy I: A
- r1s2 RI 10K 5 3\ 4
e |G -
I
— 5 }
it e it e ! B
R 10K 3
S p R4 10K @ _70 }e
— FI55 »
rTc |(e W T\ 10
— FI54 Sole)
RTB N7 [ 12
TR |22 RI13 e
1 14
VP oA |GH—238 o & DI ToK o I}D
— F057 S| | AUTO =—5—\ 6
S © I — ‘\ — i) oy D2 TRIG - LEVEL =—4—0
swe -eRe | () SWP-PRE CHIL CHZ N\ \ AuTo < NC =TT\
+/t _ﬁ o 03 R4 H-POSI. =——4-0O
swe-var 1 () SWP-VAR| - ., 0 \/ 10K SWP - PRE ~e—]
3 LI . o)
swe -var 2 |(i3) SWP-VAR2 -7+ o D4 0 - Xv SWP.VAR| —9 3
® T —K ' T
05 RIS 15 3 P4l
© 52 10K 4 5 A 2 1
VIDEO POLARITY fr—————4- =, . 14 4 Tl
® A N D6 3 o 2
N = 13 s Tz
© VIOEO LINE + Ioo—< xv X5MAG ¢ « 2)|cr2
VIDEO LINE — g—J ] sbe ©BH
FRAM [¢) ] —
RAME + o 1c10 ¢ 7 )| c7a
FRAME — o o 9 . -
R7 10K . 0]4c b2 ®)| &7s
AW 3 e)|cTe
COUPLING j———~—m———— r\\53 LWL o s . K| 77
ac\ A RS 10K @ 4 4b . -
i O W 0 K| =71
LF Ry » O RIZ 10K ! 2 is 2 a3
HF ey o gj_— W 2 A 1 fo=— 9)| rRT2
oc RIl 10K . 4d Jog LJ PY 23— )| RT3
Wy 1.
o—J J—
VIDEO o RI10 10K s L1 PR | R7a
r 12 5 RT&
o @77
SOURCE }-————~—————1—_S4 -
~ N I R =
\\ V.- MODE sl b2 cn NN 0\ Gid
ICI3 CHI o— » O 4 6
J “de  spS b2 ©)| 778
cH2 o Zj‘— 13 s
+5V = Jc o=
LINE o 12
XT o r“ o ICI I
o— 1
€ +5v
13 S 8 5 I
1 10 | 8¢ 6
7d 33 6b
12 —_—
7 =S <
L ! 3 | 2 I
SWP-GATE SWP.GATE 2 ”701 Jea o2 r3o
Qo . ?o R 3 2 D] Cive
SWP-VAR2 SWP-VAR2 6 6c \ a ,
s))7b @] Cine
X5 MAG X5 MAG " . | . 3 N2, -
Sa
H-POST H-POSI 15 72— 5b)-2 2 3 N2b D) ix
st 14 sb” 5 2e
Xy = cs " 10 e
s o 2 = s 2d _
sy t1 Jps 13,)5d Sc S, 8 @ CFres
Y 1c3 spt ©
+120v " N AuTo =—4(D) auvto
+55v uf e e 3sf er | ®)| vioeo
PN y Q _
+20v |GG . 13 ] IC9b 1 ] IC9a 9)| cHor
+5via) +"Wr 7 ’ O +5v ok cK J—
GND @—;’ 31 312 5]_616,_[6.15_161?' ] M L 2] 6 +10v Q] Tvih
. —-=% ~Zm— CLR CLR
+sv |G) og °g[°g ;Iglgl;lglglgl ( f { ( IcI2 Loe o | Tvi+
. = IR B N B B W R S s 14 swp-cate |'5 . N ﬂlls T=2 )| AFres
° a a Wy
+iov | +iov P a3 E% # | 55'23 13| sLoee
L B3 — —
—ov |@ —1ov . ol of =|= | of sl ml m| o] #l o] | o] @ ] n| 0| o] o] ! 4 472 MZE S ©) kiZ
z nwn'uﬂ:‘wﬁoﬂl’gog»g:s . 1 TRiG:
T ' ;” NERNNENRNAEREERRERERER d TRIG-LEVEL JRue
P
Pa2 P27 —] 3 h Pi0 P34
L0000 —— e e OJOXOXOXOXO] s [OXOXOXoYO) o= PIPIR IR SRS ST 8TS P pYoYOoXo DXeXo
332232233 5 ,g A oo o o |0 )3 é/ 7 é/ ] 8’ 8) .6) 15 ) Jar 23 (25 ,: z 8 ¢ S 2 o zc|,3,|o,||:su74|.s42~ Qi~3 - 2SC536KNP(F)
sy v 7 <13 o o2 © 2_4 6 8 "o iz 14 “ie “is 20 Z; % 26 o z © Ic2 SN7407N Q4 £28C2910 (s,T)
* . 1313 1 1 > IC4,5,8  :SN74LSOON
- 3! Ice ISN74LSION DI~6 IN6O
o . .
£z s c? :SN74LSB6N 07,8 :DSa42x
o Ic9 'SN74LSII12AN
ofd Ici2 JON3I0l
" 1c13 TLPS2I-|

12-19



P.C. BOARD
X68-1350-00

: §________ - I
C30
i
N
: v, C3I
6 —
\\ <
\\ n
 R49 N FN
& — ¢ -
N
N~
» R50 )
L) § -
2
bl o, -
4

1312

v+
@65, < RE

& — @ & —

% % P55 |

12-20



X68-1350-00

(POWER BLANKING UNIT)



WAVEFORM

NOTE: Il cHOP OPERATION

@ @
- SWEEP AAA
BRI 1 1 1 ROEEY v ILITILITIL oo
HEEEEE
® @

A p. Pa 120v O
411V 4 o NI s O e
N0 A 0 AT 15 ~30V
100V - I||I 1 11NN Wiy
AT o
_ y
HEEREEE —
® ®
100V | T
8ov 10V \.._l \ / 14VPP

i
—

/
\I \|_|/]|52vrP




SCHEMATIC DIAGRAM

X68-1350-00

+5Vv

POWER BLANKING UNIT (X68-1350-00)

©

®

()| sno
~

@] +5v
@

@ —iov
H
|

|

I—- LS  100p F'SI_I_
iove® 0N L9 100y
I sv L4r6°I£0p ”2(;‘/ +i2v ,
+5V @ Py >
e Z < 2
o P ol
g 5 o .
+2av |(4 = Q ~ + :
g QI’:; Hav 2 % -I-Og 3 . ox3 ozt 10V +iov _ SO/ZO\D—‘ ] v o
+s55v](2 g o | b2 4 o°m ]2 -2 xo co] T 2 I
] L S ,:‘. 19V S ™ 2- < rln 81 + > b $/o] +| -8 ___@
G6ND @'j’ v @ 3 < <l = S 8 553 Q19 =<1\ G hau
, + ~ z — Q1o 2]58:2° gl s = @ I - 5
] 3 g
+i3ov|(a ; : - 9::§§ /® 3 S 7= Yq7 %> .
v |G S | ¥ rer 20k 28, 47 e 3 ' _GI_)J
W— W S
- ’ ci7 1P -
+iav @ o0.6v ¢——}—4 w‘%.; —16V
—i2v @— x4 « > 4
o F ail - 2 - '
T ] 2 A TR sl \ew
> o ~ o~ -3
I g 5 S o & . s2 Bs o
< m;_ @ o 3 < m% Q © S
| 53 BT = . 78 © L 2@ 2 “ o g
©2 ) ~ o z Nj»——-o—» s =9 S >
I gLig 3 7 2@ galfocus) b>- | g & & 8 I
BNF 3 o S
&" * 1ev L SI 5 x USI s Ig +°';
I g -3 O HS . _]
- QQ/‘ R q o5 DIO 2] 5 —_———
N 2 R - _u. Q l x' - P60
l 2T D2 Ic2 - == ~ 2 |+ o g f - x| 5 [ slov
I | ° So? IS : . S ] / (] crr pn)
x 2 @ [ =] o ¥ - .
i N . T [ EL ox S| TE] o LY 7 D crr 0 11,2 . NJM4558D
I o v E3- 5 22 o 3 - Q)| crT 61 )
RN R N L e e
"% 1c2 6 1 =5 : :
] ooz ] s D E L (el se " Q3,5 . 2SB633(E)
I X 273 LF oV Q4,21 . 2SD6 13 (E)
E.: _ \\ -12v w <] e I Q7,8,17,18 . 2SC536KNP(F)
l -F 4 5\,04 o3 ot L3y 28 oso Q9, 1y . 2SAG60BKNP(F)
\ _ Al QI0 . 2SA1208(S,T)
l =" o gg <—I>—@ ckr P22 QI1,15,16 . 25C2910(S,T)
’IR\ R Reo":.n < gé § @ eRT (62) Q12 . 25A923-2-20r3
< ‘\ ) caz 10 ‘é ﬁI J; Q13,23,24 . 2SCI215(TorS)
HEA N . . AT g Qla . 25C805A-2-20r3
I = o o8 B ?I Q20 . 2SKI9-BL
< T s 58 w—H z © ) Q22 . 25C1047 (C)
| LN Wl Ty - ,
e ”L g o DI,5,13,14,16 . DS442X
I Q22 — D2~4 S WZ-120
< D6,15 . WZ-090
S :
I x 8 Jr . <% 07,8 15583
5 IR °- <z | 09 ~12 . WO6C
| @™ © @] ~x
o <« ™
N 4 & i NLI~4 . NE-28B
| ﬁ -i0va  -10Ve z o
@ © gvn
| g 3 $
L d <
(&}
I
y v
I —12v 412V g No
&g
P56 P64 P58 3]
I — N 1O YO R AN ro> we) L M OF o 1
-~ - - o~ -~ - ©
2 2 C . e oo . 099 E
g 4 > 5 > 3 2 > > > z 2
g Y4 z . No@ x a8 o
@ &5 =z

12-21



P.C. BOARD

TPC-1 |

X81-1050-00

Ibf-11 nse-sa3i-15

f e fﬁ w/eoPteo ()
W ‘e f .+ﬁ =F oum!c@ a Pmm@./
doo— - .w% MM@;,
| S
1“7 1) _H ?.:i
D 1e ¢
.Q@ﬁ“wwwb «c.wm ,,few/ 2] 18
cm [ e wﬁ wm%,mx"
i) ..,...V ,M, ol
il N id T o
ow M,ER._“
e :wﬂ R R OODOR _
- “ M.nml )
Jdo.,..%f e ® M me\ra
ww m‘M::j o olo po\m\
BT T T
™2 T ;&ﬁ&hﬁc AN
16wl ) (1151751 ] | |Lette
AL NNy
199,90, o +W ANBIE:
NI ICEICIC
- |
6 — o
3 1 =9 &
.74 /%.wj lys= [l |
mwm,w_wfﬁﬁ, ﬁ,ﬁ/ﬂ?oﬁ_w.ﬂ% Jo|% |
e W T = o)
e I IO

._w,:,wm@@@6@(‘@#0000‘0

o-e
[ 1
e
o6
ee
=
<<

©




SCHEMATIC DIAGRAM

X81-1050-00

CPU UNIT
(X81-1050-00)

r____——__-—__.____.——___—_—ﬁ——__.___—_—_—_—_——-____u—‘____1
! h & ,
' 13}
1 74 '
xi 2 s P36
+5v 6 8
] 0] lc Q O fn  ne
+5v A 23 30
3 d fd
'-_m_w&\— e w0 o te . O Ofn we
6 27 28
37 ' x2 v 5 4
Ri9 4.7¢ 0 * fes |6 LR s sq'® N GND  GND
TR als 4 gea o 14 25 26
J,-’ 10 —G628 i o— ' GND GND
27 ¢ 3 13 23 24
alq 4 Y2 jo—o 3
TRap 26 2 12 24l
7 a3 ] Y3 o— Ozr 2, | Ne CcE8
RST7.5 25 | "
’ a1z A v S 2 RIS 47Kx8 cer ces
s 09 14 Yol v 19 20
1 oWy l
RST5.5 Y6 O—— | 6 .
IC3 7 ! | | 17 8 o °
Y7 T T l T
pa 05
en r W l | | 15 "6
g m I 02 03
w T 13 Tla
!
a0 P22 0 ; D Joo o1
1] 12
ao |22 pul
1
he : +5v : r s 9o Al A0
+5v . 'l l
20 [ | a3 a2
T 78
19 18 19 MREQ  AI5
AD7
06 |2 3 2 +5v 5 6
aos |2 17 16 ), O, [ WR
16 | 4] IC8 |s W— T =
AD4 1 I' O O |sartc +sv
" R9 470K 15 | 14 15 | | (Y
a03 |
o ey 2 7 6 | { |
o b3 ) 13 12 w—e II l
I
12 8 9 I I
A00
[ — ] ,
R4 4.7k x5
20 i Jo *sv L
ALE , 20 18 fza 16 " —_
8 21 CE OF Voo
RST6.5 b— r_ ver
Vss
20
19 § a0 15 L'S] GND  GND
39 40
I 22 7 7 .
23 ! ! GND  NC
a8
1 {1 B Ics A Ic2 37 38
, +5V +5v 2 6 6 s e GND CE7
a6
NLL‘ 21 as 2 2 550, [ ovo eno
3 Ll POS 5 5
5 ) a GND  GND
" A3 3 32
6 6
142 7 7 GND  GND
Al 29 30
= Kl o 2 _ WCES WcEe
07 D6 D5 D4 D3 D2 DI DO J; WR CE . WR CE sy J{;
FWR  wcEa
i7[16[ 15 1af i3} 11| 10] o 12 14 13) 12| 1 'OT A MEIEIER B )s 35
/e d " 20
L 07 06
I 9 23 24
+5v Y +5v o s 04
o34 3t alr glr 21+ a1 51 &l 2 d 2 2
o 1
8. Fo Fol g_l :-I 'I "I "I 2 — 3 03 o2
SL o) O 14 6 19 %0
g g —] IC9
is s o1 00
+5v 16 4 ﬂ;‘
0 A
. | 7] 3 is 16
N 8 2
l ze QI
[ ;
RI S F&.
, 27 Fog T
— — —_———— —_— —_—
ICI  :M74Ls32pP ICI0:M74LS367AP Q! 12S8C945(Q)
IC2,5:MB84I4EM ICIl pPDBOB5AC Q2~4 :25C536 KNP (F)

IC3 :M74LSI38P
IC4 TLOS6IC

IC6 MBB8S5I6EC DI,2 I1S1544A
IC7 M74Lso00P D3,6 wz-032
IC8 (M74LS373p 04,5,7 :0S442x

IC9 MB74LS245M
12-23



P.C. BOARD

X81-1060-00

- TN P e
. nvb.t .0 *@0“ nmnﬂ

«@mwwg ]

&

o \reoo ?ocoo o oa.oooooa
P N .

. :

b ‘ =P

@ § o T e

| oomouoo aooo&bmz;o

ao

acﬁﬂo

el

e i

aannw
S 5 -

5 ru A .

ooo oomoo

XX o;&o o a\o )
T kn“n-\ié

owmooooooo

_w.

B
5 O«!GD ..U.. be

/Oue R o <]
[ Vo] L.aaﬂila
B an: -a.n-ﬂ.nlﬂ

LRy

0 oeoooq‘call:ﬁ.o..,oo oo;cdo

g { 0- 1.rmw. - - -
AN SIS o SR e
Osimn y B P o
Lo 9260000000005,/ 0-0100.00000 A0, " wmmm—m
- = O Fi i s 1720 0 JTTSET TN e
.0 o i “ g ‘Q 2 P..:.

23 lQr.i!

0 n\ppa °od m;.o!m.~ e s

B o SRESEENEG

o : - if ¢
SR - S iz 9 : £
g L e - S |

N R oo v e cTK [
rxl o% ) ?:I:SQ LX) o‘.ooo\fm,wu.,,\\ll_lv
) x.:llr el 1, 3 H Ue,uﬂz gn ey )

e QFFFh»l y

\ S Sr— \-14

R R

oaaoao&aoa

EE{“A.'.V y

n@as,,.

) ;o.uoooooooao?uar .&o
NO Saig+i L g
COTORE 90 ?ooJo +b_..

M@ogzw,_

o qq$nnae w
. QFID ﬁml.o‘@
0mmo CEA T 0 ®

&

ot s —

@@%mmm | M w o

ae] £
o ;
a,mw“ —.Q s}
ﬁww ] @
L 2 L
) 8
® ol P-4 @
@ 0
DO ] Z*Q
& | 0%y




SCHEMATIC DIAGRAM

X81-1060-00

—22r SR2S nlBh S99% z2er SmoN EB85 I%9%
EEEr Frod  cbbR Sroe geog opSg 28883 28532
1/0 BOARD (X81-1060-00) RRRL RIL 9RR REY PRRR] 9]
-
P25 Poe - -
77992192929¢% P21 22PP109222¢ s ,
eflnlelof [of e 4 Slufelel I2IM13]S HEIEEREEER
Slulelel |SN%S " b ] A 3 B P B P ml® vl elele
gl al fI bl b2 2 a2 g2 HRREEEERE l: SREEREEEENREEEE elelele I
I
1 1 11 J10 |9
6 [1s fia i3 iz |11 Jio L |  — e (0df 2 -
! +5V ) +5v e 7 ), Ve KRD T
DI $20 420 f_+° ) Y6 coapt—— +5V+—df +5V 45V
o7 2f vee 1 & 2 or_3f, V¢ o2 q _x_cz__%f :, vs  caspd +5V 45V
6 4 (" be al y———— Y4 Gl
T 1213518156 17 |8 06 %420 20) 5 D€ 4120 20> | — ICE8 2]\ ICI9 45V 45V
DS 630 E 64 CINE M I T M 2 stpz_|
g; lz 0 Ic3‘D 1.3 D 02 80 Py ICE6 14 ]y, : ! RST6.5e——O O |Rrstessir2
cl el di d2 2 c2 03 iz} . 50l 03 B, ICI5 . 12 ICES _15]ve S PR
g2 14 6D 505 GND o WR  RD
DI 17| 3 R—
70 7
o ] ‘: 5 8 > b |ais MREQ
H OC GNOD CLK O A2 A3
I 1o |t {)\3 AR Al
GCE3 P
4 b |or  oe
4 OCEl +v E
16 |3 |4 +5v — e [ 03 D2
20 oCEa 7 ;’;‘ f L jos o4
Vee OCE3 9 s g
3 2 | —OCES 90y e
e LL] 9 OCE2_ 19 : b i A3 - D7 D6
4120 202 | —XE2_dvs 6
2 30 3: £ 1 ::ccse| :zl "lczzG' 3 ﬂ: FWR  WCEa
12 E ) ) | —XE8_12dvs cp2a — pag N P
1o wb ICI ¢ 3 ‘DXCIBW 12 /Mo Y2 M EXY WCES =——4-O WCES WCEe
RS 39011 sf—— 14]2° by I3 | —CE€ 144y, Y S
¢l e——m——-y,c , —] 60 6Q 6 XES e GND  GND
A L —H7
PARLLINCY: Y 8 "; :0 9 GND o GND  GND
" 8
RI 390 9| — OC_GND CLK
el ——w—1e WCES ~ToT J’ GND  GND
V"a Li 1 o fewo &7
A
ocE3 1 O |ono  oND
S NN NN NN N N 07 GND  GND
( [ ( LK (LR ([ N 4 06 RO -0
_ C N LK NN S 05
] — - t P t t - b 04 A RI7 22K
( a 486 - as P D3 1 Q2
AN . S 02 A
AN d [ a8 - o
+5v 4 'Y P - - 1
< e P > 4@ aa Ll
) +5v +5v +5V 6 +5V WRL
3 13 '4 f2° RI6 22K
t2 < 70,300 1] voo 1181 3 I B 3 1ie - = Ql
02 L7301 N—3120 zo;_ﬁ msicc“"’“ocz o] el o
w1 s — P 30— YT 8 oclz 1120 2 S S
R2 390 13 o a0 pry L D5 10) 9 CLK Ve !
a2 +—w—-]o 2 O 8 o7 g} " e
2 2150 1C6 5 04 4 bt O 80 80
RS 390 1| c 15 14 ) A IC220a 06 17 |
b2e—w——-tbrc2 |, =160 60— 8 05 1a] 70 70k
90 11 8 1 i o] CtX! ~————60 saf2
O . i e K2 NTYNT] Moo sol2
- 1 y, 8Q 8of—— L4 Y 03 8 s
42 R4 390 xod Al +sv | G GND oC " COUNT ﬁ 4plC214q
———] 4 D! 6
6
R9 390 9 L]ulno ! 1 o1 4]°° i O ~—1
eZﬂ——w—‘t oo 3120 20p7 80 79}
Vs LE A KRD 10 Q D c
_l'_L IcEe oC GND P -
'S I o
+5v 5V 2 | RST6,5 E—i P
. {20 $2 03 8 Mo 0 pnc  suz
Icl,2 [ TCcas11BP o7 2 Vee 3 I v 1s e 24 KD6  KDI
. <
IC3~10 :M74L$373P oes]® O 10 ofE— o " iaf2 P
. 120 20— 3129 20— 20 203 KD5  KD3
ICII~18,21 M74LS 374P oselle I de W »  fe s P
. ER e
IC19,22 :M74LSI38P 2491, aof—] ] PR [ o W 02 s s D [xos xp2
: sicadl iz]sa 18 fis 1ci6 0z )
1C20 IM74LS02P sQ S0 = 50 SO 24p KD?7  KD®
123 M74LSI96P s o L P
. I 9
: R 7ok ™ L] L , 8 38 +5V +— ] +5V 45V
IC24 . M74LSI126P 80 sofe— oo aa’? 13 3 Lo o o o o 5V
+sv] 6 _enooc 0C_GND CLK ol N2 gy PR o fl sJ_ aj_mg + 45V 45V
. 0% 8 [ _ N S
Q1,2 :25C536KNP(F) s] 213 aI 2] gI": GND  GND
] 3 GND  GND
D! :TLR320 & - . N * P32
. —1T= =
02 {PG4I33SX 240 slslslal,? 3] 5]
D3 . 6GD-4-505RD S )
FECR gT REEEREEEERRREEENEELE s]s]s]2]% 3] 5]
E[E|E| 2 LEEEHEREEEERR-EEEREERE !
5863J00[00688] 88860 255TELTET) |
-
0 oo g ) s | = =
2338 2938 2Rryxe 8938 2838 e 2333 202
e - - - - > 5
cuer @ TLiEr woeow 2222 2222 22%8 2§§é

12-25



P.C. BOARD

RT-1721 X77-1180-00

A I c I

¢
é
§

@

_X77-1180-00
Ll - X77-1180-00

@-4117

v d

m:.‘:%‘- - —iem = %?xmg‘ \

.A’é
&
=Y

Ld @g;. PN S m._-_l

ZHD

SEA € ¢

, 2 1&e  Rez
i 1 gD3 | R23

 cm——

14014 ~ R24

Fopd

19 gj

o W

Iy
~

y
-
»

3
i3

:0-03(NI)

ST

LIYA €

Y

I *€14A ¢ &

12-26



P.C. BOARD

X81-1120-00

50006000, ¢

\ o




SCHEMATIC DIAGRAM

RT-1721

DOWN

KEY BOARD UNIT
(X8I-1120-00) 2 ==
' /

r———___ S3
I -l '

|
l
|
|

1
CH1
a 2
3 4
s
x ~X -4
5F wng g 3t |en$ exf | = 2 .,,,"__'
FREE EXT LOAD SAVE PRNT
oTo 4oTo 4oTo LoTo LoTo baTo LT NHEE HNHIE
01 120 150 1SS 1860 1.0 190 +2 o S REMOTE UNIT (X77-1180-00) o I
S21 S22 $20 S19 S18 S23 S24
- ~ " 0XO0XOXEG — — — — c— — _—'_{4 DIOXC — — — — a— —— — —— — —— — —
8 4 RST up SCAN OWN P3
Tk
b2 $5T0 toTo foTo L oTo LoTo L oTo LoTo L oTe |
S26 S27 S§29 S30 S17 S28 S30 §25 [
8 9 START END  |PART WRT | ALL WRT | READ sTO oK PUSH PRESET PUSH PRESET l l
~ S 4
03 ,..O-r ‘—OI ,_01- J ._01— ...01_ J ..oT PULL VARI PULL VARI s
9 T 2 |T 1 vsf 1 T
ss][[s se] [ s su] [s15] [s s13 oIt 2 522 o1z o2 2| |12 27
T LT Lot Lot Lot Lo Lo Lo l oo EEma]
POSITION
O O —O —O —O —O —O —O ox T x —’
04T sq] | 53 s7f sti] | s2 sef SIOT SIT p13 &% 82 g2 £3 020 ' l
Dl4
R23 VR6 R24 VRI3  R64 y
18K SK 18K PRESET 5K 1.8K v:elssr ¢ o
[ A
sl D1 R M@ R paapy 8 DI6 ',i@"}iz DI7 253 |
38 ze
8 I
* l i ||
":'] I 03 31O D4 DI8 7,53**@7?: DI9 I 157
o8
r 2 w0 | g e !
wél ,.,§l s s [z | |3 )e ui)no !5 2 I I LI (OB T push ) 020 75x5-£@ RS D21 PreaS b} l : P
oN u:: ]
"'I I 7 654 321 8¢ % > 52: I e > 5: (el
.
1c1 l 07 Wg@me0s | T 7% o % 022 R7_1®rse p23| ¥ ,, S5/ v H
GATN o
o e 3 l e l 0i0 i o l I
| Eo Az Ao N 3
© 7 s (] l D9 M2 4® T20D10 [ A | 3% D24 R3o_ ©7f<° D25 VARI : ,
6 -3 | o e 14 RE3
3 VRS o IN VRI2 x N 45
2 _ 5K PUSH L2d. 1c2 5K >a| push
4 A PRESET P 15 PRESET W
STEP__ SEQUENCE —9q? ‘s l — A - l
g S 5 4
—Qq B L —Q (]
olalolo! I l W]l L—d: ‘f w 0% M I l s .
7 12 7 12 ef=
> R 6 o 6 [
l : b " l ks 1 lse Y 1 l
I w2 - I e b D oy l
I s © [ °T—°;'
P9 I ] P2 L] [ [ PS P4 . [
®4<3z| —{@@:z' — BDIOXOIOXE _——-—_l7854@®1 DIOIOIOXOIC — — — — — DIOIOIOYOYOYOXE —9575@4316}—
I S N - »| ~f o ol =l ¢l o | S ol 2| wl =] > > ol a2 w gz @
HIEE I E HEEE NEMEHEHE HEEEEHEE EEHEHE §§3F§.§§§ {EEHEHEHE
- - e - o~ o~ o + ©
< el o Lialim| o 5] 3] 3 &) 3 1<) 1@} 10) 1<) 0] io 5 g 3 g H %J :_E’ % =
1 (TTTTTTT ( ( '
\
— Ict1,2 .SN74LS42N
_,( X Q1~10 .2SA60BKNP(F)
@ = ol o <12l ——— D1~14 :DS442x
Y g 3 o ol | B § § Sl ; R I D16~29 .DS442X
ICt  ISNT4LS148N HEEEHHEHMENHEEHEEHAABEEE
DI~4 1N60 i B e e I B B B I B I B S Y Y I 1 I A L B B B 4 P2 D
. P13 S9
U
U 2 3 4 5 6 7 8 é ‘ U 12) (13 4 5) (16) (17, 8 9) (20) (2 22) (23) (24) (25)
® : : : I
6) (27) (26) (29) (30) (3¢ 32) (33) (34) (35) (36) (37) (38) (39) (30) (a1 (42) (43) (44) (45) (+6) (a7) (a8) (39) (50 Ir—O0
% &S s
o <] 2 ol ol 3l el ¢l gl =l 22l 2l eliel 2lalizliwl wl »f > o
*333:5’;:55333522;55?1’2 I I
- [ |
. \
- J
\

12-27



P.C. BOARD

X81-1070-00

g*e
.» %%%@%@@@“@ @l.@

X81—-1070—-Q0




MT-1725

SCHEMATIC DIAGRAM

BATT.C +5V

RD WR

DO DI

D2 D3

X81-1070-00
[ 1
l +5V +5v
PI +5V b«
I 13 QE% 329 ICa
1o 1 o] B
J
2 14 |
1o
+5v +s5v
© o ICI Vi
vee |6 " 16
© © e 10 18 RESET Voo
GND =
o o B E Ve a9)is 12 |a9 Q2 |1
| DBO plof2,4 141701 A8|ie 13]es an [is
| 6 | s DB | oL 18,7 12 1703 A7 |17 14 [aro
I DB 2 DI 219,!! 11 11704 A61I 2]|Q6
: 7 19 0B3 20224 13[1/02 A5|2 3 |as
| . po A4(3 4 o7
CS  DIEN A3|a 5 |oa
(o) o] I ) 15 IC2 Az2|7 9 |Qi IC3
Alle 7 |a2
°© o Ao|s 6 |o3
10 +5V +5V Vun
O | ° f 0O vss
23
o o 23 10 ia
24 ”
o O— ﬂ; 10
12 24 i Ca
DI,2 :1SI544A
D3 - WZ-032
+5v Ql . 25C945(Q)
IC5 "I—'D‘-
RIO 2 ICI [ M5L8216P
22K 7 IC2 : MBB4I4EM
NI sy IC3 :TC40408BP
el o IC4 :TC400IBP
40K & D3 IC5 [TLOG6ICP
z

6.8KF




SEMICONDUCTORS

TTL ‘ C MOS P ROM

) (9] (8] [7] [ ] (o] (3] ] 7] (5 3 (7 07 0 (7] . e o sritinininiminio iniclninlclolo 5 (5 8 17 T 4 21 0

=]

s ¥ s L |
8Q gD D 7Q 6D 6Q 5D 5Q 1Q_ID 20 20 3Q 3D 4D 4Q 6 X7 ) - -
[T T 1 1] M ]
L‘IZMMIEJL_SJLLILU* 10 L T BITT TSI T T T o] e MUJWL‘JULU!R‘L uu%”BJsL‘]jBL(,:PL]D— LJEIBITIGIT G T T T S]] ] [12
OC 1@ ID 20 20 3Q 3D 4O 4@ GND oc GND = % e G W T D mym|
M74LS373P M74LS374P SN7407N M14 TC4001BP MB85162C
[ [ 7 (7 [ G113 [ e nlluln
- f g a b ¢ d
) o TIMER PHOTO COUPLER
Ay B, A, B, T T , VC
TLILT T o o LML DT LT o 1 [ [ nlln
M74Ls32pP M74LS00P 7 TC45118P e
DRERORORTRGE G U O ) ’
v v MB74LS245 S]] [ [l [ [7] [ [5] oH
[ [3] [ [ [ (5] [7] ] 5] [7] [ (] [5] [3] lmoc — Hatme OmE
) L Vee ) an & GND rmcouwufssa GND GND
N D UL L PSP NJM555D NJM4558D ON3101 TLP521-1
Qc Dc Da Qa T ) :lEN DO; DBy Dis DOz Dzz u w w u Ls_l lﬁ_’ 7 G:D
[T LILT LI njajujoeGng 2o - : * - TC40408P
M74LS196P SN74LS10N LTI
M5L8216P
Boinininioioln) HTTTTH C MOS RAM
e 2 W] (7] [ 3] [ [7] [l [5]
o T T T T 1 (6 [ (7] [ 7] [ ) 5] OTHER
Os D5 Dy Yo Ve Da Ds Oc Do Y5 vy A As As 1/0, 1/0; 170 170, We

[ [ [ [l 3] [3)

Y v,

Yo Vs

Y3 Y

[ 11
njejojolojopo) L LT LT BT RITT T

M74LS126P SN74LS148N Elslsuayn o DR ERORORE R
o T BT T T
SN74LS42N MBB414EM

Vee Vee CA3102E
G '5TTTTTM 4] [3] [7] [7] [9] [5] [3] TLO61CP

Yo Yi Y2 Y5 Yi Y

D e " )

Ds_Dc E, E; E, v,

J
njEIBjoIuG)o)o; mjujajnjopoye) FET TRANSISTOR
M74LS138P SN74LS86N

(5] [ [ (71 (7 (o [0 157 N Mos

T P o E E
AL LG o [ wo| P NS Ut c® 25B633 (E)
D ey ceserona]’? » g:f’;f o 2SA884 28A923—-2_-2 or 3 2SC1505 (L)
R e sooo—1s 7 [ocLrioun WPATOA (L) 2SK228T (2, 3) 25C1963 2SC805A2—2 or 3 2SD613 (E)
SIDoO—{5 36 O RESET IN
L‘JL’IBJMEIL“_I e TRAPO—{6 35 |—0 READY
GND UL B BT RST7 4 —010/M
M74LS367AP i W G TR TTT ndisom | s

AD; 0—{14 27 —OAn

E %)’l B 2SC945
AD; 0—{15 26 [—0 A C
- ADy 0—{16 2510An E
) ) ADs 017 24 [0 A D &
(<] s - oon G L . 2SAB08KNP (F) 2SC536KNP (F)

S c .< ‘
U LIT SjujBjujnjuyE e o 2SK30A (0) ° ) 2SA838 (C)  25C1047 (C) \’(\\ €
oo SN7ALSOON P-DBOSSAC 2SK68A (M) 2SK19 (BL) 2S5A1208 2SA684 2SC1215 (Tors) 5 C
M74Ls02p K 2SK107 (2, 3) 25C2910(5, T 25¢2910 25¢1973 (1) 25C1019 (@ Ry

25C1913 (Q, R)

3310s,
SN74LS112AN : S B ey
. INTA O—{11 30 F—OALE C
S L L o e o B e nFon &

13-1





