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SECTION 1. GENERAL INFORMATION
1. FEATURES

1} DUAL TRACE 20MHz OSCILLOSCOPE WITH HIGH BRIGHTNESS CRT

2) CHANNEL 1 SIGNAL QUTPUT for USE WITH A FREQUENCY COUNTER

3) COMPONENT TESTING SPECIAL CIRCUIT

4) CHZ2 POLARITY INVERSION SWITCH

5) VERTICAL DEFLECTION MAGNIFICATION, X5

6} SWITCHABLE CHOPPING FREQUENCY

7} SCALE ILLUMINATING SYSTEM

8) VARIABLE HOLD-OFF for OBSERVATION of WAVEFORMS with COMPLEX PERIODS

9} BINGLE SWEEP MODE for ONE TIME OR OTHER SUDDENLY OCCURING EVENTS
10) SWEEP MAGNIFICATION, X10
11) SIGNAL DELAY LINE FOR ACCURATE VIEW of HIGH FREGUENCY PULSE LEADING EDGE
12) TRIGGER PRESET FUNCTION

1-2. SAFETY CONSIDERATIONS

This instrument and related documentation must be reviewed for familiarization with safety markings and
instructions before cperation, Before applying power, verify that the product is set to match the available {ine

vollage and the correct fuse is installed.
The safety information in this part is for hoth operating and servicing personnel. Spacific warnings and
cautions will be found throughout the manua! where they apply and do not appear in this summary.

Power Source

This product is intended to cperate from a power source that does not apply more than 250 volts rms
between the supply conductors or between sither supply conductor and ground. A protective ground con-
nection by way of the grounding conductor in the power cord is essential for safe operation

Grounding the Produet

This product is grounded through the grounding conductor of the power cord. To avoid electrical shock,
plug the power cord into a properly wired receptable before connecting to the preduct input or output
terminals. A protective ground connection by way of the grounding conductor in the power cord is essential
far safe operation

Danger Arising From Loss of Ground

Upon loss of the protective-ground connection, all accessible conductive parts (including knobs and
controls that may appear to be insulating) can render an electric shock,

Use the Praper Power Cord

Use cnly the power cord and cennector specified for your product. Use only a power cord that is in good
condition. An uninterruptiole safety earth ground must be provided from the main power source fo the instru
ment input wiring terminals, power cord. or supplied power cord set

Use the Proper Fuse

To avoid fire hazard, use only a fuse of the correct type, voltage rating and cusrent rating as specified in
the parts list for your product.

Do Not Operate in Explosive Atmospheres

To avoid explosion, da not operate this product in an explosive atmosphere unless it has been specifically
certified for such operation

Do Not Remove Covers or Panels

To aveid personal injury, do not remove the product covers or panels, Do not operate the produst without
the covers and panels properly installed.
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WARNING

The WARNING signal denotes a hazard. It calls atiention to a procedure, practice, or the like, which, if
not- correclly performed or adhered to, could result in personal injury. Do not proceed beyond a
WARNING sigh until the Indicated conditions are fully understood and met

CAUTION

The CAUTICON sign denotes a hazard. It calls attention to an operating procedure, practice, or the fike,
which, if not correctly performed or adhered to, could result in darnage to or destruction of part or all
of the preduct. Do not proceed beyond a CAUTION sign untll the indicated conditions are fully
understood and met.

1-3. INSTALLATION

OPERATING ENVIRONMENT cee e
a TEMPERATURE. This instrument may be operated in temperatures from 0°C to 50°C.

b. HUMIDITY, This instrument may be operated in envircnments with humidity up to 80% RH al 35°C.

However, it should be protected from temperature extremes which cause condensation in the instrument
¢. ALTITUDE. This instrument may be operated at altitudes up to 4,600 metres (15,000 feet)

POWER REQUIREMENTS
This instrument requires a power source of 100VH17Vi220V/240V +5%, single phase, 50 to 60Hz

LINE VOLTAGE SELECTION

WARNING

BEFORE SWITCHING ON THIS INSTRUMENT, THE PROTECTIVE EARTH TERMINAL OF THIS
INSTRUMENT MUST BE CONNECTED TO THE PROTECTIVE CONDUCTOR OF THE {MAINS) POWER
CORD. THE MAINS PlLUG SHALL BEINSERTED CONLY IN A SOCKET QUTLET PROVIDED WITH A
PROTECTIVE EARTH CONTACT. THE PROTECTIVE ACTION MUST NOT BE NEGATED BY THE USE OF
AN EXTENSION CORD (POWER CABLE) WITHOUT A PROTECTIVE GROUNDING CONDUCTOR

CAUTION

This instrument may be damaged if operated with the LINE VOITAGE SELECTOR switch set for the
wiong applied ac input-source voltage or if the wrong line fuse ts installed

Before connecting the power cord to & powerinput scurce, verify that the LINE VOLTAGE SELECTOR
switch, located on the rear panel, is set for the correct nominal ac input-source voltage. To convert the
instrument for operation from one line-voltage range te the oiher, move the LINE VOLTAGE SELECTOR
switch to the correct nominal ac source-voltage setiing. The detachable power cord may have 1o be
changed to match the particular power-source output

LINE FUSE
To verify that the instrument power-input fuse is of proper value for the nominal ac source voltage select-
ed, perform the following procedure:
1. Press in the fuse-holder cap and release it with a slight counterclockwise rotation
2. Pull the cap {with the attached fuse inside) out of the fuse holder
3. Verily proper fuse value
4. Install the proper fuse and reinstate the fuse-hoider cap.

NOTE The two types of fuses listed are not directly interchangeable; they require different types of fuse
caps.

POWER CORD

This instrument has a detachable, three-wire power cord with a three-contact plug for connaction to both
the power source and protective ground. The power cord is secured to the rear panel by a cord-secuwring
clamp. The protective-ground contact on the plug connects (hrough the power-cord protective grounding
conductor) to the accessible metal parts of the instrument. For electrical-shock protection, insert this plug
into & power-scurce outlet that has a properly grounded protective-ground contact

INSTRUMENT COOLING

To prevent instrument damage from overheaied components, adequate internal airflow must be main-
tained at all times. Befora turning on the power, first verify that both the air-intake hales on the bottom of the
cabinet and the fan-exhaust holes in the rear panel are free of any obstruction to airflow
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1-4. STORAGE AND SHIPMENT

ENVIRONMENT
The instrument may be stored or shipped in environments within the following lmits:
TEMPERATURE . ... ... ... ... ... ..., —-40°C o +75°C
HUMIDITY ... up ta 90% RH at 80°C
ALFITUDE ... oo, 7.620 metres {25.000 feat)

The instrument should also be protected from temperature extremes which cause condensation within
the ingtrumsnt.

PACKAGING

ORIGINAL PACKAGING

Containers and materials identical to those used in factory packaging should be maintained. If the instru
rment is being returned for servicing, attach a tag indicating the type of service required, return address,
rmodel numier, and full serial number, Also, mark the containar FRAGILE to ensure careful handling. In any
correspondence, refer 1o the instrument by model number and full serial number

OTHER PACKAGING e e

The following general instructions should be used for repacking with commercially available materials

a Wrap instrument in heavy paper or plastic.

b. Use a strong shipping container. A double-wall carton made of 350-pound test material is adequate.

¢. Use a layer of shock-absorbing material 70 to 100mm (3-10 4-inch) thick around all sides of the instrument
to provide ‘firm cushioning and prevent movement inside the container. Protect control panel with
cardboard.

d. Seal shipping centainer securely.

e. Mark shipping container FRAGILE to ensure careful handling

fIn any correspondence, refer to Instrument by model number and full serial number

1-5. SPECIFICATIONS
1) VERTICAL DEFLECTION SYSTEM CHANNEL 1 AND CHANNEL 2

Sensfhivity SmV/DIV to 5V/DIV
1mVIDIV to 1VIDIY, X5 Mag
Accuracy +3%
- Attenuator 10 steps, SmVIDIV 1o 8V/DIV in 1-2-5 sequence
Bandwidth DC: DC 1o 20MHz, —3dB (X5 Mag: DC to 10MHz, —3dB)
AC: 5Hz to 20MHz, —3dB (X5 Mag: BHz to 10MHz, —3dB])
Rise Time Less than 175 n3S

Maximum input Voltage 400V (DC +AC peak)

Input Impedance 1M ohm +2%, Apprx 25pF

Polarity Inversion CH2 only

Chop Frequency Approx 250KHz

Operating Mode CH1, CH2, ADD, DUAL

Ovarshoot Less than % 6% (BmV/div to 0.5V/div, X1)

2) HORIZONTAL DEFLECTION SYSTEM
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Operating Modes X¥ operation CH1-X axis, CH2Y axis
Input Impedance 1M ohnm, 25pF

Bandwidth DC: DC to 1MHz {-3dB)

AC: 5Hz to TMHz (—30B)

3° or fess (at S0KHz)

400V (DC+AC peak)

X¥ Phase Shift
Maximum Input Voltage

TIME BASE

Sweep Modes AUTO, NORM, SINGLE

Sweap Time 0.2uS-0.58/DIV +£3% in 1-2-5 steps (X1 only)
Magnified Sweep 10 times +5%, Max. 20nS

Hald Off Continuously adjustable

TRIGGERING

Trigger Source CH1,CH2, LINE,EXT
Coupling AC.HF REJ, TV, DC
Trigger Sensitivity INT: DC~~10MHz 1.0 div
~20MHz 2.0 div
EXT:DC~10MHz 150mvp-p
~~20MHz 300mvp-p
INT :50Hz~10MHz 1.5 div
~20MHz 3.0 div
EXT:60Hz~10MHz 150mVp-p
~20MHz 300mVp-p

Trigger Level Presat

VERTICAL AMPLIFIER SIGNAL QUTPUT
Quiput Voltage Approx, 50DV

Output Impedance 50 chm

Bandwidth 50Hz-20MHz (-3dB)

INTENSITY MODULATION Z AXIS

Bandwidth DC —1iMHz

Maximum Input Voltage 50V (DC+AGC peak), MAX AC 1KHz

Sensitivity 3Vpp

PROBE CALIBRATCR OUTPUT VOLTAGE
Squarewave Approx 1KRz (£ 20%), 1Vp-p {£2%)

CRT DISPLAY

150mm rectanglar, type wilh an illuminated, parallax-free, inner-
face graticule

2KV accelerating potential

8x10 divisions (1 division=10mm)

POWER REQUIREMENTS

Voltage AC 100VA1TVIZ20VI240V +10%, BO/BOHZ
Power 40W

DIMENSIONS, NET WEIGHT
386x147x435mm, 8kg

ACCESSORIES
X1, Ref, X10 probe 2 pes (optional), operational manual, power lead, fuse

8



SECTION 2. CIRCUIT DESCRIPTION
2. OVERALL BLOCK DIAGRAM

This oscilloscope is equipped with 2 identical Input attenuators and preamplifiers. The input signal is
attenuated to the required level, amplified to the preamplifier, and led to the trigger pick off circuit, then to
the switching circuit

Al the trigger plck off cireuit, a part of the signal is picked up and fed to the trigger select logic for either
GH1, GHZ2 and led to the trigger amplifier of the TIME BASE Block.

The switching cireuit consists of diode-gats and mode control logic to select CH-1, CH-2, ADD and DUAL.

After the switching circuit the signal iz amplified. and goes through a cascade type final stage amplifier
for CRT vertical deflector

The trigger signal or an external irigger signal is amplified and reformed as a clock pulse to drive the
following saw tooth generator circuit, which consists of JKRS flip-fiops and sweep controller, FET input Miller
integrator, hold-off

The saw tooth wave generated by the clock pulse, is led to a differential amplifier which is equipped with
a stabilized current supply, then fed to CRT horizental deflector. For X2 operation, CH-1 input signal is led to
the plck-off circuit, sweep XY selector, then horizontal final amplifier

The Q signal In the sweep controt flip-flop and NAND of chopper rising edges are used for unblanking and
chop-blanking. it is led to a cascade amplifier with a coristant current load,a DE producing circuit and then
added on to a high voltage, and then fad between the control grid and cathade of the CRT. The CRT is cut off
during trace fly-back, and while waiting for irigger and during chop change-over time.

The power supplies are all regulated. A feed back type DC-DC converter is used for generating the
stabilized high veitage to CRT

CH1 OUTPUT

r VERTICAL  DEFLECTION UNIT ? )
|
il CHI ez
X ATT PRE AP VERTICAL) VERTICAL
e
GHi SVATCHING QUTRUT A
TRIG AMP

|
|
I
|
t
!
t
SELECTOR | ==
[
|
1
i
{
i

MOUE
s et
cHE CHe cHz
Y ? ATT PRE AMP "1 1rie —
| cH2 SsEtecTOR
| TRIG AMP
|
!
EI_ HORIZONTAL CEFLECTION  UNIT _}
l INT_TRIG (X _AXIS) ! 2KV
| i cTT T T T ™1
| [ ] |
E TRIGGER SWEEP Hor-uznu-r.u HORIZOHTAL] | SUPPLY I
EXT M GENERATOR EENERATDR sthCHINc SWITCHING t |
! I
L"""”""'_______'__——____‘ _________ i |
| |
— GRT CIRCUIT
(BRATO POWER Lo |
",
z AXIS NRUT

Fig. 2 OVERALL BLOCK DIAGRAM
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2-2, VERTICAL DEFLECTION UNIT

Vertical deflection unit is composed of CH1 and CH2 attenuater, preamplifier, trigger amplifier, vert\cai
switching and vertical output amplifier. Its block diagram is as follows

CHI OUTPUT

{7 VERTICAL  DEFLECTION UNIT j —————————— .
i
|

T

!

cHi cHl || cHa2 l
X ATT PRE AMp VERTICAL, VERTICAL |

| ) GH! SWITCHING l QUTPUT &MA {

I TRIG AMP [ |

| MOGE I

]t SELECTOR l

CH2 cHe | | che2 !

¥ ATT PRE AMP " i [

! CH2 || sELECTOR ’

f TRIG AMP |

i |

. |1 |

Fig. 3 VERTICAL DEFLECTION UNIT

2-2-1. ATTENUATOR CIRCUIT
CH1 and CH2 aftenualors are identical in operation, -with corresponding circuitry in each channel per
forming the same function. Input signals from BNC input terminals are attenuated through attenuator net-

work circuit {for example)
The attenuator circuit has twe sections, the first attenuates by rat ios of 1:1, 10:1, 100:1 and the second by

ratios cf 2:1, 5:1, 1001

2-2-2. PREAMPLIFIER CIRCUIT

Preamplifier circuit converts the single-ended input signal from the attenuator to a differential ocutput
signal, It includes compensating circuits to get a good input signal waveform and to adjust square wave
response.
2-2-3. TRIGGER AMPLIFIER CIRCUIT

Input signals amplified in preamplifier ¢ircuit are fed 1o the trigger amplifier circuit, as well as to the
switching circult. Tigger amplifier circuit amplifies the input signals fed from preamplifier anddistributing
to horizontal deflection unit and vertical switching circutt

2-2-4, VERTICAL SWITCHING CIRCUIT

Vertical switching circuit is composed of diode-gate and mode control fogic circuit to select CH-1, CH-2,
DUAL and ADD. Mode control logic circuit is controlled by the output of diode-gate and conveying the
selected signal to vertical output amplifier circuit.
2-2-5 VERTICAL OUTPUT AMPLIFIER CIRCUIT

The verficat signal through dicde switching circuit passes the limiter cireuit to obtain an adequate level, and

-then is fed to the output amplifier. The output cbtained is sufficiently amplified by the amplifier with a constant

current load. This amnplifier is equipped with a booster for high frequency contents to obtain fiat signal response.
The signal is then fed to the vertical deflection plates of CRT
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2-3. HORIZONTAL DEFLECTION UNIT

Horizontal deflection unit is composed of trigger generator, sweep generator, horizontal switching and
horizontal output amglifier, Its block diagram is as follows

a HORIZONTAL  DEFLECTION  UNIT S ___'

INT TRIG (X AX|S)

!
1
i
|
1
|

[

I

|

i L |
TRIGGER SWEEF HoRmNTA] [ HORIZNTALI——
S

EXT IN @—I' GENERATOR GENERATCR I} SWITCHING SWITCHING

Fig. 4 HORIZONTAL DEFLECTION UNIT

2-3-1 TRIGGER GENERATOR CIRCUIT
internal or external trigger signal is amplified and then activaties the sweep generalor cirouit by clock pulsa.

2-3-2. SWEEP GENERATOR CIRCUIT

The sweep generator circuit consists of sweep control circuit, MILLER integrator circuit, sweep length circuit
and HOLD OFF circuit {see figure; and it is inftiated by clock pulse.
2-3-3. HORIZONTAL SWITCHING CIRCUIT

Hotizontal switching circuit is divided by trigger selectro and tirne selection switch

Trigger selector switch selects the source and coupling according to characteristic of input signals from
frigger generator

] Time selection switch contrals input signals from sweep generator and convey to horizontal output ampli
ler circuit
2-3-4. HORIZONTAL OUTPUT AMPLIFIER CIRCUIT

~ The horizontal oulput circuit amplifies signals from sweep generator ¢ircult through differential ampiifier
circuit and conveys then to the CRT X-plate.

2-4, POWER SUPPLY UNIT

The power supply circuit is mainly designed using operational amplifiers and contrelied by regulator circuits

|t_|c; shupp:y stable power. High voltage for CRT is supplied by feed-back DC-AC converter generating the stable
igh voltage.
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Fig. 5 POWER SUPPLY UNIT ~11—

SECTION 3. OPERATION
3-1. FIRST-TIME OPERATION

311, OPERATORS CHECK

1} Prior to any kind of operation of the instrument, proceed as follows to get familiarized with the instrument
&) Set the power switch () 1o OFF
by Turn all the three POSITION controls (), @, @ to mid-position
o) Turn INTENSITY control (8) to mid-position@3Turn TRIG LEVEL control @ to FIX
e} Push SWEEP MODE switch @@ for AUTO
f) Check the AC line voltage @

2) Connect the AC line cable into the AC receptacle on the rear panef of the instrument and plug inte an AC
power outiet

3) Turn Power (D to ON. After approximalely 10 seconds, trace lines appear on GRT creen. I no trace line
appear, rotate INTENSITY, clockwise Ul trace lines are easily observed

4) Adjust FOCUS and INTENSITY Controls for clear trace lines,
5) Readjust Vertical and Horizontal POSITION controls for location reguired.

3-1-2 TRACE ROTATION ADJUSTMENT
1) Preset Instrument controls and obtain a baseline trace as described in operators check
2) Use the channel 1 pasition control to meve the base line trace to the center horizental graticule line

3) if the trace is not paraliel to the graticule line, use a smalt-bladed screwdriver to adjust the TRACE
ROTATION control and align the trace with the graticule line

3-1-3. PROBE ADJUSTMENT

1) Misadjustment of probe compensation s one of the sources of measurement error The aftenuator
probes are equipped with compensation adjusiment. To ensure optimum measurement accuracy, always
check probe compensation before making measurements.

2) Preset instrument controls and obtain a base trace as described in operators check

3} Connect a probe (10:1) to INPUT of CH1 and hock the tip of the probe to probe adjust 1V cutput
Set AC-GND-DC switch to DG

4) Rotate CH1 Vertical atfenuator VOLTIDTY switch to 0.2/DIV and tum the varlable on the same axis clockwlise
1o detent (CAL). Turn TRIG SOURCE to CH1. Then a squars wave of & DIV is displayed on the screen.

5) If the square wave is distorted as Fig. 6, adjust the trimmer of the probe till it becomes a good square
wave as Fig. 7

Fig. 6 DISTORED Fig. 7 GOCD

6) Remove the probe tip from probe adjust 1V output. Nowthe Oscilloscope is ready for use.
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3-2. CONTROLS, CONNECTORS AND INDICATORS

3-2-1. FRONT PANEL
@i\
| @

107
=

.
|}
COUPLIRG| I
Gl 1 ﬂ ]

e |
Fig. 8 FRONT PANEL

(T POWER Switch -— Turns Instrument power on and off
@ PROBE ADJUST 1¥p-p — Used for adjusting input capacitance of probe
@ FOCUS Control — Adjusts waveform dispiay for optimum definition

@ INTENSITY Canirol — Adjusts brightness of the CRT trace line and point display

(&) TRACE ROTATION GContrel — Operator-adjusted screwdriver control used to align the crt trace with the
horizontal graticule lines. Once adjusted, it does not require readjusimeant during norma! operation of the
instrument uniess it Is moved to another location

& SCALE ILLUM Contrcl — Adjusts the light level of the graticule ilumination
(@ POSITION Centrol — Set vertical position of the channel 1 signal display

AGC-GND-DG, Input Coupling Switches-Select the method of coupling input signals to the channe! 1 Varti-
cal attenuator
AC: Input signal is capacitively coupled to the vertical attenuater and the DC component of the input
signal is blocked
GND: The input of the vertical amplifier is grounded to provide 2 zere (ground) reference voltage display
DC: All frequency compoenents of the input signal are coupled to the vertical attenuator

@ CH1 INPUT &.X Connector — Provide far application of external signals 1o the inputs of channel 1 vertical
atfenuator, XY operation: lnput terminal for X-axis.

VOLTS/DIV Switch — Select vertical deflection facior setfings in a 1-2-5 sequence with 10 positions for
channel 1. The VAR control must be in the detent (fully clockwise) position to obtain a calibrated deflec-
tion factor

@ VARLABLE, PULL X8 MAG — Provide continuousiy variable, uncalibrated deflection factors for. Channel 1
between the calibrated settings of the VOLT/DIV switches and with pull-out position, the gain is magnffied
5 times

@ POSITION PULL INVERT — Pulling out channel 2 positicn control switch, the polarity of channe! 2 input

signa! is reversed such that positive input voltages cause downward deflec-
fion of trace.
13—

@ AC-GND-OC input Coupling Switches — Same function as No. 8 for channe! 2

CH2 IMPUT & Y Connector — Samse function as No. @) fer channel 2 X-Y operation: Input terminal for
Y-axis CHZ,

@ VOLTS/DIY Switch — 8ame function as No. @ for Channel 2

VARIABLE, PULL X5 MAG — Same function as No. @) for Channel 2

@) <+, Ground Jack — Provides an auxtiary signal ground when interconnecting equipment under test and
the Gscilloscope

VERTICAL MODE Switches -— Select the indicated channel{s) for display. Any combination of the possi

ble signal selections can be displayed by pressing in the appropriate push butions

CH1 : Channel 1 input signal only when pushed in

CH2 : Channe! 2 Tnput signal only when pushad in

ADD : The algebric sum of channel 1 and channel 2 is displayed when pushed in. When both ADD
pushed in and INVERT knob pulled out, the waveform displayed is the difference between CH1
and CH2

DUAL  : Each input signal of channsl 1 and channel 2 can be displayed when both pushad in. Both
channels are chopped at apout 250KHz from 0.5S/DIV to 1mS/DIV and both channels are
switched alienately from 0.5mS/DIV o 5.2uS/DIV

SWEEP MODE Switch — Select the trigger mode.

AUTO  : Sweep free runs in the absence of a triggering signal. The triggering level changes only when
the LEVEL control is adjusted tc a new posltion

NCRM . Sweep is triggered and runs when a Iriggering signal compatible with the LEVEL setting Is
applied.

SINGLE : Push to reset. The sweep runs one or more times to produce a single sweep of each of the
fraces defined by the controls. Each sweep requires a distinet trlggering event. The READY
indicator remains illuminated until the final trace in the sequence In completed

@ HOLD OFF Control — Varies the amount of holdoff time between the end of the sweep and the time a
irigger can initiate the next sweep. Set this control fully counter clockwize for normal operation to give

brightest display.
@ TRIG LEVEL Control — Sets the amplitude point on the triggering signal at which the sweep triggering
occurs. This control produces fine resolution for a portion of its range.

@ Position, pull X10 MAG — Sets the horlzonta! position of the sweep displays on the CRT
Xi0 MAG switch when pull out, horizontally magnifies the length of the sweep display by a factor of 10

@ SOURCE Swiich — Selects the trigger signal source for the sweap CH1, GH2: A triggering signal is
abtained frem the corresponding vertical channe!

LINE  : Atriggering signal is cbtained from a sample of the AG power-source waveform. This trigger
source is useful when vertical input signals are time related to the frequency of the AC power-
source voltage

EXT . Atrigger signal is obtained from an external waveform.

COUPLING Switch — Selects the method of coupling the triggering signal to the trigger generator circuit

[Ble] : All frequency components of .the signal are coupled 1o the triggergenerator circuitry, This
coupleing methed is useful for triggering on most signals

AC : Signals are capagitively coupled. Frequency components below 10 Hz are atlenuated, and
the DG component of the input signal is blocked. This coupling method is useful for signais
that are super imposed on slowly changing DC voltage

HF REJ @ Attenuates high-freqguency triggering signal components above 50 KHz. This coupling method
is useful for eliminating radio frequency interference and high frequency noise componerits
from the signal applied o the trigger generator circuitry

v TV or Video composite signals are coupled to trigger genarator circuitry
SEC/DIV switch selects TVV (Frame) and TV-H (Ling) for accurate synchronization. The most
important waveform in TV servicing is the composite signal ecnsisting of the video signal, the
blanking pedestals and sync pulses

@ EXT INPUT: External trigger signal input connector

@& SECIDIV Control — Selects 20 calibrated sweep speeds from 0.208 to 0.58 per division in a 1-2-5
sequence, Exireme counterclockwise switch rotation selects XY display mode. In X¥, the signal applied
to the GH1 or X input connector drives the harizontal deflection system.

& VYARIABLE Control — Coniinuously varies the swesp speed betwesn settings of the SEC/DIV switch

Fully courterclockwise rotation extends the sweep speed of the siowest SECGIDIV switch setting (0.55
per division} to 1.255 per division and fully clockwise rotation produces the sweep speed indicated by the
position of the SECIDIV switches

COMP TEST SW
COMP TEST IN —14—



3-2-1. REAR PANEL
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Fig. O REAR PANEL S

@ Z AXIS INPUT Connector — provides an input connection point to apply external Z-axis modulation
signals to the Z-Axis Amplifier. Either the sweep or XY display may be intensity modulated.

@ CH1 SIG QUT Connector — Provides an output signal that is a normalized representation of the channe!
1 input signal

@) VOLTAGE SELECTCR Switch — Selects the nominal instrument operating voltage range.

FUSE HOLCER — Contains the AC power-source fuse

@ RECEPTACLE — Detachable power cord receptacle provides the connection point for the AC power
source 1o the instrument - _
CHOP/ALT — CHOPWALT function is operated by TIME/DIV switch in the NORM position, and always being

operated as ALT state inno-relation with TIME/DLY switch in the INV positicn

3-3. TRIGGERING

This model has 4 knobs 1o control triggering. They are LEVEL, 8LOPE, COUPLING and SOURCE

SOURCES

When the vertical Input signal is supplied {o the internal SYNGC circuit, It is called INTERNAL TRIGGER
When the same signal or integral number related signal is applied into the SYNC circuit through EXT TRIG
input, it is referred to as EXTERNAL TRIGGER. In this model INT, CH-1 and CH-2 of SOURCE switch are internal
triggers. The internal trigger signal is amplified in the vertical amplifier and triggering becomes easy.
LINE: The AC power line waveform is supplied to the 8YNC circuit as a triggering source.
EXT When SOURCE Is turned to EXT, it becomes external trigger which has namely 3 benefits,

1 Thggering signal receives no effects from the vertical cirouits

Triggering level need not be readjusted when VOLTS/DIV knobs are turmed because the source voltage
changes. n such case, Unless the external trig input voltage is changed, triggering is very stable and
free from verticai controls.

2. Input signal can be easily deilayed by the use of the delaying function of a pulse generaior

3. Composite signal or moduiated signal can be easily triggered by the signal which composes the com-

posite signal

— 5 -

COUPLING

This switch has a selaction of the sync circuit coupling. At AG position it bacomes AC coupling and DC
composite 15 isolated for stabilizad synchronization. HF REJ has a low pass filter 1o eliminaie RF noiss inter-
ference to synchronization. At TV position elther vertical or horizontal sync signal isclation sircult works to
ansure TV signai triggering. Selection of TV-V or TV-H is done by SEC/DIV switch

SLOPE
SLOPE switch+, —selects the triggering source signal slope of positive or negative.
When using TV imode, triggering point is set to sync pulse rising time or falling time

LEVEL

Sets the ampiitude point on the triggering waveform at which the time base is triggered
3-4. XY OPERATION

This instrument is specially designed for easy X-Y application. Simply turn SEC/OIV switch to X-Y and use
CH1 Input for X-signals and CH2 for Y-signals.

3-5. CALIBRATED VOLTAGE MEASUREMENTS

Peak voltages, peak-to-peak voltages, DC voltages and voltages of a specific portion of a complex
waveform can be measured using this instrument as a voltmeter. Voltages can be measured whenever
wavelorms are observed using either CH-1 or CH-2 inputs. Proceed as follows

t. Set VARIABLE control fully clockwise to GAL position, then sat VOLTS/DIV control 1o display the
wavelorm In propér size fo be observed. Vertical POSITION controls may be {urned to obtain divigion
reference.

2. For DC or complex signals, set AC-GND-DC to GND, and adjust the vertcial POSITION control to a
convenient reference level. 8et AC-GND-DC te DG and observe the amount of deflection. A positive
voltage will deflect trace upwards: a negative voltage will defiect the trace downward. To calculate the
voltage reading, multiply the vertical deflection (by division) by the setling of the VOLTS/DIV switch

NOTE WHEN A PROBE (10:1) IS USED, THE WAVEFOAM DISPLAY IS ONLY 1/10 OF THE ACTUAL

VOLTAGE MEASURED.
3-6. DUAL TRACE WAVEFORM OBSERVATION

MODE switch to be turned to DUAL. Other procedures are in the same manner as mentionad above.

3-7. TV SIGNAL SYNCHRONIZATION

Set COUPLING to TV, then specially designed circuitry provides easy triggering for complexed TV frame
and fine signal. TV frame and line waveform are easily obtained by simply turning SEC/DIV control

3.8 ADD & SUBTRACT MEASUREMENTS
Simply turn vertical MODE switch to ADD. added waveform of CH-4 and CH-2 is displayed. With this

MODE at ADD position, subiracted waveform is obtained by pulling INVERT knob which inverts the polarity
of CH-2.

3-9. APPLICATIONS

This is a dual trace oscllioscope which has full capability of single trace mode. Thanks to the dual-trace
functions, various effective measuremeants are feasible,

SINGLETRACE APPLICATIONS
Either Channel 1 or Channel 2 can be used for single-trace operation. Channel 1 is referred fo hereunder for
sirnplicity.
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Set controls

ACGND-DC . ... AC
VERTICALMODE . .. ............ CH1
COUPLING . ... ... .. ....... AG
SOURCE...................... CH1
PRCBE ....... ... ... ... ... to CH4 INPUT Jack

Connect the tip of the probe to the point in the circult where the wave form is 10 be measured, and its
ground clip to the chassis or the ground part

CAUTION | |1
THE PEAKTO-PEAK VOLFAGE AT THE POINT OF MEASUREMENT SHOULD NOT EXCEED 400 VOLTS.

3-9-1, AC VOLTAGE AND FREQUENCY MEASUREMENT

When measuring voltage and frequancy, set YOLTS/DIV VARIABLEs (3}, @ and SEC/DIV VARIABLE (3 at
their calibrated detent points (clockwise).

{EX) The signal displayed on the CRT is

;] ! . - — —
2DIV(a) T
sitfsit Wt DIV iR VOLTIDIV . .. ... at 2v
\ l SEC/IDIV .. ..., at 5 msec.
}-4DIV—4
Fig. 2
(&) Peakvoltage . .................. . .. 2VIDIVR2DIV=4 volts
Oy ppvoltage .. ... ... 2VIDIVx4DIV=8 volis
A{c) Effective voltage rms) - -+ -« ..o oL (Paek voitagexP =2V x2DIV}/ B
=2.828 volis
() Frequency(Hzy. ............... .... 1fTime {second}
** Time=Number of DIVs for 1 cyclexvalue of SEC/DIV
Therefore, the Fig. 10 waveform is: 1 1
Frequency = 1/time Frequency=5m SECx4 (DIV}x20m SEC
=50Hz

NOTEI

The input of this oscilloscope is 1MQ shunted by 20pF capacitance, When the probe is used in 10:1 attenua-
tion, the impedance becomes 10MQ shunted by 10pF. Then the voltage reading must be multiplied by 10
3-g-2. DC VOLTAGE MEASUREMENT

AC-GND-DG being at AC position, only AC or AC component was displayed on the CRT screen, For DC
measurement, set the switch {0 GND and pull the LEVEL knob for a trace ling, which must be positicned at
a certain place as 0 volt reference,

After that, turn the switch to DC. Then the trace line shifts up or down. The value of movement is the DC
voltage.

DC voltage=8hift (DIVIxVOLTS/DIV
When the trace line shifts Upward, the polarity is {+), and down-ward is (-).
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3-9-3. AM MODULATION MEASUREMENT

There are various ways of measuring A.M. depth, here we suggest the envelope method. This method is
applicable when the carrier frequency is within the frequency bandwidth of the oscilloscope. See Fig. 11

AB

100
A+B *

i
B A Mod. (%)=
5

Fig. 11

3-9-4. DUAL-TRACE APPLICATIONS

Pressing MODE switches to DUAL. both Channe! 1 and Channei 2 work simultanecusly, Then, compari-
son of twae relative signals is easlly done such as level, waveforms, phase, stc

3-8-5. LEVEL COMPARISON
OUTPUTINPUT of an amplifier

OSCILLOSCOPE

QUTPUT CH-A
SOURCE |\ oo o

t ’\J' [ AMP R % LOAD

Y
.

|—9
|—[- CH-B

Fig. 12

With the connections shown in Fig. 12 set the displays of CH-1 and CH-2 the same (POSITION controls
adjusted to place CH-2 waveform ontg CH-1). Then the difference between displays of CH-1 VOLTS/DIY and
CH-2's [s the gain of the ampifier. If the two signals do not match each other even when variable controls
are adjusted, the difference is the distortion caused in the amplifier. Then, simply turn the MODE switch to
ADD and pull the CH-2' position knob for invert (SUB MODE}, for viewing only distortion. When there is no
distoriion originated in the amplifier, a straight trace line is displayed in SUB MODE.

3-9-6. REPAIRING STEREQ SYSTEMS

Every stereo equipment has two symmetrical. amplifier circuits.

So, simuitaneous comparison of the same stages makes it so easy to locale defective point
3-9-7 TV SERVICING

A triggered oscilloscope 1s indfspensable. This modet has the very convenient TV SYNC cifcuits of TY-Y
{(Frame) and TV-H (ling) for accurate synchronization to view VIDEC SIGNAL, BLANKING PEDESTALS, VITS
and Vertical/Horizontal SYNC PULSES
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3-9-8. COMPOSITE VIDEO ANALYSIS
The most important waveform in TV servicing is the composite signal consisting of the video signal, the

blanking pedestals, and sync puises. Fig. 13 and Fig. 14 show compesite signais synchronized with horizon-

tal sync pulses and vertical blanking puises

VIDEOD
BURST VIDEQ
“ X
X
\\\
/ N
i l N
HORIZONTAL  HORIZONTAL V§$L'§"‘“ ;'EE:;S’:]'&
SYNC PULSE BLANKING PULSE
PULSE
Fig. 13 Fig. 14

3-9-8. MEASUREMENT OF FREQUENCY BY XY

Simply turn - SEC/DIV switch for XY operation. Then CiH-1 becomes X axis and CH-2 Y axis
Connect a standard frequency signal 1o CH-2 und unknown signai to CH-i. Lissajous figure is dispiayed on
the scraen as shown In Fig. 15

Standard signal frequency: Unknown signal frequency

(§X3)
/OON

3-9-10. PHASE MEASUREMENT
In XY function, apply two signals to each CH-1 and CH-2 Calculate accerding to the formula

- K|
o
4
—
b YN
- Py

Fig. 15

T
B B
A | SINE ¢= &

#=PHASE ANGLE

Fig. 16
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3-9-11 COMPONENT TEST

Turn SWEEP/DIY for X¥ mode and sei both AC-GND-DC switches to the
GND position as well as sefting the both VOUTS/DIV knob CH-T to 2VIDIV, CH-2 to VDIV, then push the
COMP. TEST 8W. Components-may be directly hooked to the COMP. TEST IN terminals or though lead wires
Fig. 17 shows some reference disptays.

NOTE: While in COMPONENT TEST operation, AC § VRMS is at the terminal for no load and about 2 maA will
flow when they are shorted.

BIG MID SMALL

Resistor

MWW —~

e (| WP N
o \ j L/ ~—1 -~

M
Y
D
N,

S~

ZENER DIODE

‘—ﬁr“ >—

ZENER, CAPACITOR RESISTOR, ZENER
PARALLEL SEHIéS

i —~

- IL s

Fig. 17
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SECTION 4 ADJUSTMENT AND CALIBRATION

Most of the problems resulting in a malfunction will be a defeciive component or a mechanical defsct.
Verify that the problem is not-due 1o an incorrect switch position. The CRT display can be a valuable aid in
pinpointing the area of many problems. The defect of any of the amplifiers, triggering circult wilt be notice-
able on the CRT

4-1. MAINTENANCE

PREVENTIVE MAINTENANCE

Preventive maintenance consisis of periodic cleaning, and recalibration of the ossilioscope. it should be
performed on a regular bases ic keep the instrument In its best operaticnal and appearance condition.

CLEANING

Accumulation of dirt, dust and grime should be removed whenever they become noticeable. The fre-
quency of cleaning is largely dependent upen the environment in which the instrument is used. Dirt on the
outside covers may by removed with a soft cloth moistened with a diluted househald eleaning solution

RECALIBRATICN

Recalibration of the instrument at regular intervals will assure that measurements-are within the accuracy
specification. It is recemmended that the instrument be recaiibrated after 1000 hours of operation, or twice
& year. The calibration procedures are provided in the latter part of this section of the manual.

4-2. TEST EQUIPMENTS REQUIRED

1) Calibration Generator 0.2mV — 100V

2) Sine Wave Generator 256KHz — 10C0MHz

3) Time Mark Generator 85 - 5pu§

4) Square Wave Generator 10Hz — 1MHz

3) Audic Oscillator 20Hz — 2MHz

6) Digital Multimeter DG 1000V

7} High Vollage Probe (High Impedance Probe) 10:1
8) Oscilloscope Probes

9) Oscilloscope (over 20MHz)

4-3, BASIC ADJUSTMENTS

4-3-1. POWER SOURCE

1) Adjust semi-fixed resistor {(VR1008; to read +12.00V (+0.12V) between the ground and Pin No. 2 of
Connector P1005 in Vertical PCB (5504-01) assemibly.
2) Verify if the vortage of each pin is as foilows
P1005 Pin No. 3 —12V {-11:88V to —12.12V)
F1005 Fin No, 4. +8Y (+500V to +5.15V}
F1005 Pin No. 6: +160V (+152V to +168VY)

4-3-2. HIGH VOLTAGE CHECK

Verlfy that the voltage is within tolerance (~1950V to —2050V) between the ground and pin No. 3 of connector
P2005 in Horizontal PCB (5504-02) assembiy.

CAUTION

Make sure to use High Impedance Probe when measuring high voltage and be careful extremely to
pin-point the measured parts.
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VR 1006 P
P 2088 9]
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Fig. 18 Fig. 19
—2000V

4-4, CRT ADJUSTMENTS

4-4-1. Intensity

Put the INTENSITY contro! knob at the position of 10 O'cleck and adjust semiixed resistor (VR3002, INTEN})
in Horizontal PCB (5504-02) assembly untit the trace line fades away.
4-4-2. Focus

Put the FOCUS contral knob at center position and the SEC/DIV control knob at the XY position and then
adjust semi-fixed resistor (VA2011, FOCUS) to get the optimum brightness of the spot
4-4-3. Spot

After the above two steps, adjust semi-fixed resistor (VR2018, ASTIG) to make the spot a small circle,

/’—\/_\_/—\_/\/\/\_
HORIZ. (5504—02)PCB r

YR 2018
@

VR 3002 ASTIG

@
INTEN “'RQZOH

FOCUS

Fig. 20
4-5. VERTICAL ADJUSTMENTS

4-5-1. STEP BALANCE ADJUSTMENT

Adjust semi-fixed resistor (VR15, CH1) and (VR115, CH2) In Vertical PCB assembly to get a fixed Ine,
without moving up and down when switching VOLTS/DIV knob over each range

4-5-2. MAG (X5) BALANCE ADJUSTMENT

Adjust YR32 (CH1), VR132 (CH2) with the variable knob pull-out, X5 MAG position, until the trace tine is
without vestica] movement.
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4-5-3. VARIABLE BALANCE ADJUSTMENT
Adjust VR41 (CH1), VR141 (CH2) until the trace line is without vertical movement when turning the varia-
bie knob

4-5-4. GAIN ADJUSTMENT

Praset

1KHz square wave source
Coupling: DC
VOLTS/DIVE 01V
VARIABLE: CAL

input 500mY signal to CH1 and CH2 and adjust VRS3 (CH1), VR153 (CHE) until the waveform is 5 civisions
high
4-5-5,. MAG (X5) GAIN ADJUSTMENTS

Preset

Ceupling: DC

VOLTS/DIV: 0.1V

VARIABLE KNOB (PULLx5 MAG): CAL

input G.1V square wave Into CH1, CH2 and adjust VR30 (CH1}, VR130 (CH2) until the waveform is 5
divisions high T e
4-5-6. ADD BALANCE ADJUSTMENTS

Preset
Vertical Mode: DUAL
AC-GND-DC: GND

Turn the position contral 1o gel the trace lines of GH1, CH2 at the center of Y-axis and switch verticai mode
to ADD position and observe the changes. If the irace lines move up or down, adjust VR163 {(ADD) unitil the
lines are at the center of the Y-axis

4-5-7. BAND BALANCE ADJUSTMENTS

Fraset

VOLTSIDIV: 5my

SEC/DIV: 0.2,5

Square wave: Rise time 145 Apprx

A, Mid-Band Adjustment

Input 1MHz square wave and control LEVEL o obtain 5 divisions and then adjust VR313, VC312 1o gat linear
ling from rise edge at the portion of 20 S
B. High-Band Adjustments

Pull horizental position switch to X10 MAG to extend the rise edge and adjust VR25 VC25 (CH1) and VR125
VG128 (CH2) untii the over shoot and distortion are within specification

C. Low-Band Adjustment

Input $00KHz square wave and adjust VR47 VC47 (CH1) and VR147 VG147 (CH2) to obtain the straightest
line at the porticn 10-70xS  than the rise edge.

4-5-8. 1KHz SQUARE WAVE ADJUSTMENT

Rise time: Las than 1nS square wave
VOLTS/DIV: .1V and 1V

Adjust following trimmers to eliminate the over-shocts and under-shocts,

01V (1710): VC5 (GH1), VC105 (GH2)
1V (1100Y: VC8 (CH), VG108 (CHZ)
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4-5-9. INFUT CAPACITY ADJUSTMENTS

Rise time: Less than 1xS square wave
VOLTS/DIV: 5mV
AC-GND-DC: BC
Input 1KHz signal to CH1 and CH2 with probe {10:1) and then adjust the trimmer to display the proper
waveform
With VOLTS/DIV switch fo 0.1V and 1V, adjust the trimmers in Vertical PGB assembly as follows.

0.1V {17103 VC4 (CHT), VC104 (CH2)
4V (1100): VIC7 (CHT), VG107 (CHZ)

4-5-10. TRIG DC BALANCE ADJUSTMENTS

Input: 1KHz square wave
AC-GND-DC: DC

Vertical Mode: CH1 {CH2)
Wave Amplitude: 2 DIV
Coupling: AC

Turn LEVEL switch knob to position the triggering point at the center of wave and switch coupling 1o DC and
Adjust semi-fixed resistor VR73 (CH1), VR173 (CH2) until the triggering point does not move.

4-5-11. CHt DC BALANCE ADJUSTMENT
VOLTS/DIV: 5mV

AG-GND-DC: GND

Vertical Mode: CH1

Set the CH1 Vertical positicn to display the trace line at the center of CRT and adjust semi fixed resistor VA76

(CH GUT) until the LEVEL could be ¢ Volt at 50 ohm fram CH1 SIG OUT, rear panel

4-5-12, X GAIN ADJUSTMENT

1KHz Accuracy: 0.3% square wave
CH1 VOLTS/DIV: 01V

SEC/DIVE: XY

Vertical Mode: CH2

CH1 AC-GND-DC: DC

TRIG Coupling: DC

Adjust semiixed resistor VR71 (%) to display the square wave of 5 DIV amplitude.

val4s
weira YRR
POS ?RIGDC CHEE (CHZ2)
VA 1008
yG 07 G 08 s YRI47 “
22
2 @ your He

]
v vk v P (uFl
VRIlG '35 ok = ‘400

¥CI04 VCEE
@ @ MAG VAR X56 VRS
STP

vRAT VEAT
<}:' % o VRS
we? ves (LF}
e GHiG
K s
w o VR BT i @RS
ws  vos VRIS é}‘g B ad e @urre feHi) Vo3
@ @ @ MAG VAR X6  ymas 'O wRTE )
sie & (]
x-8 @
vRaI3
VERT. PCB
Fig. 21
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4-6. HORIZONTAL TIME ADJUSTMENTS

4-5-3. X CENTER ADJUSTMENT
SEC/DIV: XY

Harizontal Position: Center
AC-GND-DC: DC (CH1), GND (CH2)
Vertical Mode: CH2

Adjust semi-fixed resistor VR413 {¢CENT) until the spot can be pesitioned at the center of X-axis.

4-§-2, TIME tmSH 5 ADJUSTMENT
Time Marker: 1mS — 158

Vertical Mode: CH1
SEC/IDIV: 1mS3 .

Input Marker signal 1mS (pulse train) into CH1 and adjust semi-fixed resistor VAB1Z (A TmS) until the signal
can be on the graticule line.
Input Marker Signat into CH1 and switch SEC/DIV to 1xS/DIV and adjust semi-fixed resistor VRB13 (A 1,5)
until the signal can be on the graticule line.

4-6-3. X 10 MAG CENTER ADJUSTMENT
Vertical Mode: CH1
SEC/DIV: 1mS . S

Input 1mS Marker signal to CH1 and pull the horizontal position knab (PULL X10 MAG) and adjust UR806
{MAG GENT) unlil the balance can be maintained at the center of X axis.

@ @ VRa12
\ARS}S Alms VRS0G VR 2018
@ @
MAG CENT ASTIG
VR2011
@
FOCUS
VRT3 VR 3602
@ @
X-GENT INTEN
HORIZ. PCB
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SECTION 5. PARTS LIST
5-1. MECHANICAL PARTS

{‘:”SEE DESCRIFTION SPECIFICATION UNIT Q'TY REMARKS

K55020161 FRONT PANEL SET sT 1

645000101 FRONT PANEL G310020-1, C3100381A,  EA i
£310021-1

640400101  TOP PLATE C810021-1A EA A

070100801 FRONT FRAME C310015-1A EA A

120800101 BEZEL C810011-18 EA 1

640200101  NAME PLATE C810015-1 EA 1

820100101 CART. FILTER C810041-1 EA 1

400100101 TOGGLE SWITGH MS-185 EA 1

860100101  CAL TERMINAL BART NO. 200-1000-03, EA 1
DRW NO. A3043

090200101  BNG RECEPTACLE UG625 EA &

860200101 GROUND TERMINAL PART NO. 2001001-05  EA 1
DRW NO. CQ0204-02

850300101  MOULD TERMINAL PART NO. 200-100205  EA 2

400200101 SLIDE SWITCH SSB-423 EA 2

070200101 SWITCH BRAGKET 3100341 EA

200300101  PUSH SWITCH 1 KEY EA 1

420700201  PUSH SWITCH SPACER  C310039-1 EA 2

150300101  SHIELD COVER C310040-1 EA 1

G3LEH102K  INDUGTOR £1.5H 102K EA 1

93080223K  METAL FILM CAPACITOR  GF921L2J 223KX EA 2

30SB0470J CARRON FILM RESISTOR  RD 258T 47 chm J EA 2

420700310 LEVER SWITCH SPACER  G310022-1 EA 1

070200201  SCALE ILLUM BRACKET ~ G310023-1A EA

343101038  POTENTION METER 10KB 158, CB10017-1 EA 1 CHiPOSI

3430M1038  PCTENTION METER 10KD MAG, C610008-1  EA 1 GH2POSI

343051048 PCTENTION METER 100KB/ DKBIS.W, EA 1 LEVELMHOLD CFF
06100181

343151038 POTENTION METER 10KE 155/S.W., £A 1 TIMEVARI
8100081

2431M1038  POTENTION METER 10KB 1BS/MAG, EA 4 H-—POSI
C610008-1

750100101 RUBBRER CUSHION (1) G310028-1 EA 4

750100301  RUBBER CUSHION C310075-1 EA 4

208B08225 CARBON FILM RESISTOR  RD 25ST 8.2K ohm J EA 1 Rd41 LEVEL!

HOLD (OFF V.R)

30S80560J CARBON FILM RESISTOR RD 255T 56 chm J EA 1 EXTINPUT

650300207 SCALE LAMP T-1 3/4 2182-AS25 EA 2 LAMPPOB

84SCML201  LAMP PC.B. 5504-07-00 EA 1

K55020201 REAR PANEL SET sT 1

645100101  REAR PANEL C310009-1B EA 1

420600101  CORD REST C810040-1A EA 4

650100101  FUSE 1A 250V EA 1

870100101  FUSE HOLDER FH-003 EA 1

080400101 AG INLET NG-174C EA 1

090200101  BNC REGEPTACLE UC-625 EA 2

090500101  VOLTAGE SELECTOR PC-235 (FYSC-335 ST

260100101 POWER TRANS PTE5008K EA 1

51A091025 CERAMIC CAPACITOR  DEOTOTE 1027AC250v  EA 2

150300201  SELECTOR COVER C810035-1 EA 1

070200701  SELECTOR COVER POLE  C310074-1 EA 1

22UINZ28K  MYLAR CAPACITOR 501NB002, 223K 50V EA 1

400100201 TOGGLE SWITGH MO-500K EA i
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K55020301
150200101
550100101
Q70300101
070300201
150200201
070300301
075300401

K55020401
650460101
260300101
140100201
420400201
070300501
070300801
750100201
070100701

K55020501
021000001
021000002
021000003
021000004
(21000005
021000006
021000007
21000008
420400101
420700101
640300101
810200101
810200201
810200301
810400101
070100101
070100201
070100301
070100401
470100501
640100201

UPPER & LOWER CASE
UPPER CASE

HANDLE ASS"Y

RUBBER LEG

STAND

LOWER CASE

MCULD LEG

PLASTIC LEG

C.RT. ASS*Y

CRT

ROTATION COIL

C.RT. SHIELD

TIE BAND

C.AT. HOLDER

C.AT. HOLDER
RUBBER CUSHION {2)
C.RT. FRAME

KNOB SET
KNOB (1)
KNOB {2)
KNOB {3)
KNOB {4)
KNOB {5)
KNOB {8)
KNOB (7)
KNOB (8)

TIE BAND
LOCKING SPAGER
G.RT GROUND
POWER GORD
POWER CORD
POWER CORD
TEST PROBE
FRAME (1)

FRAME (2)
FRAME (3)
FRAME (4)
FRAME (5)
SHIELD PLATE {2)

©310032-1
400-1002-05
405-1002-05
405-1005-03
C310033-1A
C810042-1A
TM-127 NO. 2

150DEB31
050-1003-05
C31006-1A

TY 26M

C310016-1B
C310017-1B
C310029-1
C310075-1

C810001-1
C810002-1A
C810003-1A
C810004-1A
C810005-1A
C810008-1A
C810007-1
©810008-1
TAA1
KGLS-148
C310031-1
M117

W220

A240
SP-100, X-7034
C310010-1A
C310011-1A
C310012-1A
C310013-1A
C310014-1A
C310041-1

—~ 27 =

ST
EA
EA
EA
EA
FA
EA
EA

ST
EA
EA
EA
EA

EA
EA
EA

ST
EA
EA
EA

Elc oo

EA
EA
EA
EA
EA
EA

EA
FA
EA
EA
EA
EA
EA
EA

FA

VR
HOLD OFF

-y

2 VVARIABLE
1 TIME

4 LEVER SW
7 PUSHSW
20

OPFTION
OPTION
OPTION

U R G R B | N N e O

5-2. VERTICAL PCB ASS’Y

REF NO. PARTS NO. DESCRIPTION

G2, 102 845CMV201  VERTICAL PGB, 5504-01-00

IC1, 101 510803086 iC. CA 3086

1C201 510613741 1C. LF 13741N
1G202 5101LS000 1G.. SN 74LS00N
1C1001, 1002 5101L5074 1C. SN 74L874N
iC1001, 1002 510204658 1C. UPC 45580
Q201, 202 481000711 TRANSISTOR 28A 711
Q7-10,107-112 48100838B TRANSISTOR 28A 838-B

Q3, 103, 203, 204 481008440 TRANSISTOR 25A 844-D

Q5, 8, 105, 106 48101005L TRANSISTOR 25A 1005-L
Q303, 304 48101206L TRANSISTOR 28A 1208-L
Q309, 310 48100848A TRANSISTOR 25B 648A

Q001 481000834Y  TRANSISTOR 28B 834-Y
Q1003 48100861C TRANSISTOR 258 861-C

Q2, 4, 102, 104 482009450 THANSISTOR 28C 945-Q

D1, 101, Q11, 301, 302, 305, 306 482001807 TRANSISTOR 28C 1907

Q311, 312 482002570 TRANSISTOR 25C 2570

Q307, 308 48200668A TRANSISTOR 28D 668A
Q1002, 1004 482008806 TRANSISTOR 25D 880-Y
Q1,101 4830107P3 FET 28K-107-3

R20, 72,120 36100251K THERMISTOR 251-2 +10% (250)
D&0-3, 75-7, 180-3, 201-9, 215, 481181588 DIODE 151688

320-3, 1004, 1019

01001, 1002 4911G4B42 DIODE 1G4B-42

D1005 491R506EL DIODE RD 5, BEL
D1003, 1011 491RD13EL  DIODE RD 13EL

D59, 159 4910HZ3C2 DIODE HZ3C-2

0308, 302 4910HZ2B3 DIODE HZ2B-3

R94, 194 315BK25CF METAL FILM RESISTOR RSN 1/4K 25 F
R97, 197 31SBK400F METAL FILM RESISTOR RSN 14K 40 F
R37,38, 137,138 318BK5360F  METAL FILM RESISTOR RSN 1/4K 56F
R85, 195 31SBK800F  METAL FILM RESISTOR RSN 1/4K 60 F
R96, 196 318BKB40F  METAL FILM RESISTOR RSN 1/4K 64 F
R301, 302 318BK910F  METAL FILM RESISTOR RSN 14K 91 F
Re1, 93, 194, 193 318BKI101F METAL FILM RESISTOR RSN 14K 100 F
RE2, 192 318BK201F METAL FILM RESISTOR RSN 1/4 200 F
R33, 34, 133-34, 201-02, 303-04  315BKA71IF  METAL FILM RESISTOR HSN 14K 470 F
R42, 43, 142, 143 318BK681F  METAL FILM RESISTOR RSN 1/4K 680 F
R73, 74,172,173 31SBK102F  METAL FILM RESISTCR RSN 1/4K 1K F
R1022 31SBK392F  METAL FILM RESISTOR RSN 174K 3.0K F
R1019, 1023 318BK912F  METAL FILM RESISTOR RSN 1/4K 91K F
R9, 108 318BK1012 METAL FILM.RESISTOR RSN 1/4K 10.1K F
R1005, 1008 318BK123F METAL FILM RESISTOR RSN 1/4K 12K F
6, 1086 318BK1113 METAL FILM RESISTOR RSN 174K 111K F
R1020 318BK124F  METAL FILM RESISTOR RSN 174K 120K F
RE, 105 31SAE9U4F METAL FILM RESISTOR RK 1482H 900K F (1/2)
R8. 108 31SAESO4F METAL FILM RESISTOR RK 14B2H 990K F
R4, 104 318AE105F METAL FILM RESISTOR RK 14B2H 1M F
R1001 3Z21ME010d METAL OXID RESISTOR RS1B1J

R1003, 1008, 1026 3211E101 METAL CXID RESISTOR RS 1B 1004
Ri014 3212E122J METAL CXID> RESISTOR RS2B1.2KJ
R315, 3186 3211E333d METAL OXID RESISTOR RS 1B 33K J
130, 130, 317-18, 328-29, 326-27 30SBO4R7J  CARBON FILM RESISTOR ~ RD 268T 4.7 J(114)
R10, 23-4, 80, 100. 1234, 2514,  305BO100J CARBON FILM RESISTOR ~ RD 258T 10 J
319, 330,351-3, 1015

R1, 111 30SB0O150J CARBON FiLM RESISTOR ~ RD 2557 15
R44, 45, 68, 71, 144-45, 161, 310, 308B0O220J CARBON FILM RESISTOR ~ RD 258T 224

311
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R39, 40, 139, 140
R3, 103

RE8, 67, 79, 156, 157
R171, 205, 206, 331

R14, 31, 48, 114, 131, 148, 53,

153, 1002, 1011, 1016
R25, 26, 125, 128

R46, 146, 47, 147, 1021
RE1, 52, 151, 152

R75, 159, 163, 1684, 174, 175, 312,

313, 1017

R36, 136, 211

R21, 121

R212, 308, 309

/1018

R18, 118, 29, 129, 305, 306
203, 204, 207

R13, 15, 77, 113, 115, 208-10, 215,

217-8, 307, 3245

R22, 49, 50, 122, 148, 180, 158

R78, 341

R162

R322, 323

R17, 76,117
RS54, 55, 154, 155

R19, 27, 28, 59, 119, 127, 28, 216

1004, 1008-07
R160

B18, 118

4208, 213, 214
Ral4
R32, 132, 41, 141
R1024, 1025
R1010

7320, 321

/12, 112

RM201
33, 34, 133, 134

G18, 115
C20. 120, 308, 208
C7. 107

(37, 38, 137, 138
C31, 131

C7, 147

C30, 38, 139

C10, 110, 14, 111
G130

C14, 18, 114, 118, 210
c215

C17, 24, 51-2, 75, 117, 124, 151-2,

181, 163, 175, 217, 254
C71, 171

C312

C317,318

€320, 321

G310, 311
Cc318

305BO270J
305B0O320J
308BC470J
308B08s20J
308BC101J

305801214
305801514
30880181J
308802214

308BO271J
30SB0O391J
308B0O471J
305BO451J
305B0Os581J
305B0821J
305B0102J

305801224
30580152
305B0O2224
305B0O332J
305803924
305B0472J
308B05624

305B0882
30SBC822)
30SBO103d
305BC1234
305B0473J
308B0O225J
308A0225J
308A0473d
305A04744
510741034

CARBON FILM RESISTOR
CARBON FILLM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR

CARBON FILM RESISTOR
CARBON Fll.M RESISTOR
GARBON FIL.M RESISTCR
CARBON FILM RESISTOR

CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBCN FIL.M RESISTOR
CARBCN FILM RESISTOR
CARBON FILM RESISTOR
GARBON FilLM RESISTOR

CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR

CARBON FILM RESISTOR™

CARBON FIL.M RESISTOR
CARBCN FILM RESISTOR
CARBON FiLM RESISTOR

CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBCN FiLM RESISTOR
CARBON FILM RESISTOR
NETWORK RESISTOR

211CHO5000  CERAMIC CAPAGITOR

211CH100D
211CH150K
212CH330K

215CH820K
215CH101K
217CH151K
210CH221K
210CH271K
2108H331K
2110B102K
2130B152K
2140FLO3Z

214CH470K
211CHO70D
23060223K
23040473K

2302E103K
2312B473K

CERAMIC CAPAGITOR
CERAMIGC CAPACITCR
CERAMIC CAPACITOR

CERAMIC CAPACITOR
CERAMIC CAPAGITOR
CERAMIC CAPACITOR
CERAMIC CAPACITOR
CERAMIC CAPACITOR
CERAMIC CAPACITOR
GCERAMIC CAPACITOR
GERAMIC CAPACITOR
CERAMIGC CAPACITOR

CERAMIC CAPACITCR
CERAMIC CAPACITOR
METAL FILM CAPACITOR
METAL FILM CAPACITOR

METAL FILM CAPACITOR

RD 255T 27 J
RD2B5T 334
RD 258T 47 J
RD 255T 824
RD 258T 1004

RS 256T 120 J
RS 258T 150 J
RS 258T 180 J
RS 258T 2204

RS 258T 270 J
RD 2687390 J
RD 258T 470 4
RD 285T 560 J
RD 2587 680 J
RD 255T 820 J
RD 258T 1K 4

RD 258T 1.2K J
RD 258T 1.6K J
RD 258T 2.2KJ
RD2BST 338K S
RD 2587 3.9K J
RD 255T 4.7K J
RD 255T 56K J

RD 2557 6.8K J
RD 2557 8.2K J
RD 25ST 10K J

RD 258T 12K J

RD 255T 47K J

A 2557 2.2M J
RO 50ST 2.2 4 (1/2)
RD 5GST 47K J

RD 50T 470K J
AK L4-103 J
DD104CH 050D 50
{5 pf 50 V)
DD104CH 100D 50
10 pf 50 V)
DD104GH 150K 50
(15 pf 50 v)
DDM05CH 330K 50
(33 pf50V)
DE107CH 820K 50
DDi07CH 101K 50
DD109CH 151K 50
DD111CH 221K 50
DD1120H 217K 50
DD1125H 331K 50
DD1048 102K 50
DD105B 152K 50
DC06F 1037 50

DD106CH 470K 50
DD104CH 070D 50
CFa21L2J 223K

" (223/630V)

CF92112E 473K
{4731250¥)
ECQ-E 1103KN (JNB)

POLYETHYLENE CAPACITOR CQ92M2A 473KB

{4731100V)

£1024, 1025
cig, 112

315, 316
clooz

€251, 252
C1001, 1010
£23, 123, 80, 129, 351, 352
€330, 1010
c1012

cH018

€253

VCE, 8, 105, 108
VG4, 7, 104,107

VG625, 125, 312
VC47, 147
VR30, 130, 71

VR25, 47, 48, 125, 147, 148, 163

VRS3, 73, 153, 173, 1006
VR78, 313
VR15, 32, 41, 115, 132, 141

P2, 101, 1003
P1, 201, 301
P203

P101, 1004
P202, 1005
P1002
P1001
P302Z, 303
82,102
RV38, 139
HIS 1

HIS 2,3

8P 1,23
C331

2312B223K
232M4222K
233CGMCKATK
251E0470M
251E0101M
251v0102M
251H0100M
251D0010M
251F0470M
251G02R2M
251HOC10M

201Z06P65
201Z10P85

201730P65
201Z250P85
341001018
341005018
341001028
341002028
341002038

090300102
098300203
090300304
090300405
080300508
080300608
080300202
860400101
400500201
342201028
640500201
840100301
640100301
21CBC104Z
845CMH201

POLYETHYLENE CAPACITOR CQI2M2A 223KB
{223/100V)
POLYPROPHILEN CAPACITOR ECG-M4222KZ
(222/400V)
CEMICCN CAPACITOR CaM-C 0.47 PM
{047 pfy
ELECTROLYTIC CAPACITOR RE-25V 470M
(47 uf 25V)
ELECTROLYTIC CAPACITOR RE-25Y 101M
{100 uf 25 V)
ELECTROLYTIC CAPACITOR RE-35V 102M
-{1000 uf 35 V)
ELECTROLYTIC CAPACITOR RE-50V 100M
{10 ui 50 V)
ELECTROLYTIC CAPACITOR RH-180V 010M
{1 uf 160 v}
ELECTROLYTIC CAPACITOR RH-200V 470M
(47 uf 200 V)
ELECTROLYTIC CAPACITOR RH-250V 2R2M
(2.2uf250V)
ELECTROLYTIC CAPACITOR RH-50V 010M
{(1ut50V)
TRIMMER RCV-1ZW 06 = 65 (6 pf)
THIMMER RCV-1ZW 10x 65
{10 pf)
TRIMMER RCV-1ZW 30x 65
(30 pt)
TRIMMER RGV-1ZW 50 x 65
(50 pf)
SEMI-FIXED RESISTOR TMB4K-3-PV2-100B
{100 chm)
SEMI-FIXED RESISTOR TMB4K-3-PV2-5008
(500 ohrn)
SEMI-FIXED RESISTOR TWB4K-3-PV2-1K B
{1K ohmy)
SEMI-FIXED RESISTOR TMB4K-3-PV2-2K B
{2K chm)
SEMI-FIXED RESISTOR TMB4K-3-PV2-20K B
(20K ohm)
CONNECTOR 5045-02A (2P)
CONNECTOR 5045-03A (3P)
CONNECTCR 5045-04A (4P)
CONNECTCR 5045-06A (5P}
CONNECTOR 5045-06A (6P)
CONNECTOR 5045-08A (8P)
CONNECTOR 5045-5A (5P}
TERMINAL 1712551-1 (1Pin)
ROTARY-SWITCH C810001-1/C61000 2-1
VARIABLE RESISTOR 108A-1KB {C810020-1)
HEAT SINK (1) C310024-1A {11.0)
HEAT SINK (2) C310025-1A {(i0.5)
SHIELD PLATE C310026-1
CERAMIC CAPACITOR DD312BC 10427 25
HORIZONTAL FCE. 5504-02-00



§-3. HORIZONTAL PCB ASS'Y
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REF NO. PARTS NO. DESCRIPTION

1C 2001 510613741 1G. LF 137411

1C 401 5107LS000  1C. SN 74LSO0N

IC 601 51018112 1C SN 74LS112N

1C 602 510204053 1C. TC 4053BP

IC 803 510600081  IG. TL G81GP

Q401, 402, 411, 808 481008388 TRANSISTOR 25A 8388
Q406-409, B02-605, 608, 610, 812, 481008440  TRANSISTOR 25A 844D

3008

Q402, 803, 804 48101015  TRANSISTOR 28A 1015-Y
Q811,812 48100648Q:  TRANSISTOR 288 648-A
QB08. 613, 616, 617, 801, 802 482009450  TRANSISTOR 28C 945-Q
QB11, 708 48201843E  TRANSISTOR 25C 1843-E
Q404, 405, 413, 601, 815, 805, 482001907  TRANSISTOR 25C 1907

808, 807, 3001, 3002

Q80%, 810 4820668AC  TRANSISTOR 25D B68AC
Q2001 48200880Y  TRANSISTOR 23D 880-Y
3003, 3004, 3005, 3006 48202371L  TRANSISTOR 280 23711

Q403 4830107P3  FET 28K-107-3

Q410, 608, 607, 3007 4831170BL  FET 2SK-117-BL
D406-7, 602, 611, 618-9, 627-35, 481151588  DIODE TOTTUUSTEEE

820-1, 2001, 438

D822, 3013, 3015, 3021, 3022 481018583 DIODE 18583

D433, £01, 819 451018883 DIODE 15586

D2010, 2011 4910Y16GA  DIODE Y-16GA

D17, 2006 4G1RSPEEL  DIODE D 5, BEL
D3018, 3019, 3024 4810BAV21  DIODE BAV21

D3025 4S1ERB26P2C DIODE ERB26-20

DBO3 4910HZ3C2  DIODE HZ3C02

D3008, 3009 4910HZ2B3  DIODE HZ2B-3

RA0S 318BKS60F  METAL FILM RESISTOR BSN 1/4K 55 F
R&18 31SBK471F  METAL FILM RESISTOR RSN 1/4K 470 F
" R402, 803, 810, 811 3188K102F  METAL FILM-RESISTOR RSN 1/4K 1K F
RE16 31SBK162F  METAL FILM AESISTOR RSN 1/4K 1.8K F
RB91 318BK202F  METAL FILM RESISTOR RSN 1/4K 2.0K F
R&15 31SBK222F  METAL FILM RESISTOR RSN 1/4K 2.9K F
RE&19 31SBK392F  METAL FILM RESISTOR ASN 174K 38K F
RE90 31SBK502F  METAL FILM RESISTOR RSN 1/4K 5.0K F
2004 F1SBK822F  METAL FILM RESISTOR RSN 1/4K 8.2K F
RE89, 812 S1SBK103F  METAL FILM RESISTOR RSN 144K 10K F
A2003 31SBK123F  METAL FILM RESISTOR RSN 1/4K 12K £
1688 31SBK223F  METAL FILM RESISTOR RSN 14K 20K F
RE31 31SBK223F  METAL FILM RESISTOR RSN 1/4K 22K F
RB32 31SBK333F  METAL FILM RESISTOR RSN 1/4K 33K F
RES7 31SBK503F  METAL FILM RESISTOR RSN 1/4K 50K F
R2001 31SBKB83F  METAL FILM RESISTOR RSN 1MK 68K F
RESE, 817, 818 31SBK104F  METAL FILM RESISTOR HSN 174K 100K F
RES5 31SBK204F  METAL FILM BESISTOR RSN 1/4K 200K F
RE84 31SBKS04F  METAL FILM RESISTOR ASN 14K 560K F
RE82, 683 31SAE105F  METAL FILM RESISTOR RSN /4K 1M F
R410 31SAET05F  METAL FILM RESISTOR RK 148 2H 1M F (1/2W)
R2011 BISAE225F  METAL FILM RESISTOR RK 14B 2H 2.2M F

(112W)

RES1 31SAES05F  METAL FILM RESISTCR RK 14B 2E 5M F
R2008 3211EQ10J  METAL OXID RESISTOR RS 1B 1J (1 Ohm)

R2012 3381B106F  METAL GLAZE RESISTOR . GS 1B 10M F {1W)

NE3001, 3002 650300101  NEON LAMP NE-2

R451, 651 30SBO100J  CARBON FILM RESISTOR  RD 255T 104

RB02 30SB0O220J CARBON FILM RESISTOR  RD 285T 22 J

R412

R401, 405, 603, 827, 828
R414

R435, 436, 622, 3012, 3013,
3015, 3038

R3002

RBO8, 3003

R434

R423, 801, 825, 826, T004
R433

R2009

R&09

R421, 422, 637

R417, 418, 419, 420, 3008, 3009
R628, 813, 814

R431, 438, 604, 620, 635, 638
2008, 2014

RA03, 605

R413, 823, 824

R639, 3029

RAD4, 407, 428, 437, 627, 819
820, 3028

RAOS, 623, 624, 804, 805, 2007
3014, 3027

R415, 418, 607

814, 2002, 3005
R830, 801, 802, 3001

R808

f7ep

R408, 411, 428, 432, 510, 812
617, 628, 633-4, 815, 2013, 3016
RB06

R427, 807

R513

R409, 629, 638, R439

RB25

A3020

R424, 425, 611, B16, 821, 822
3019, 2018

R20t7

R429, 430, BOS, 621, 3026
R2010
R3008, 3007, 3010; 3011
A3017, 3018

R3023
R3021, 3022, 3024, 3025
R3030

L2008

C433

15

C411, 801,631

C608

(408, 3003

835

G406, 614, 3008, 3008, 3028

821, 822, 824, 825, 826, 2026,
3010, 3016

308803304
308B04704
305B0O680J
30SBOTGT

30SBO121d
308802214
308802714
308803314
30SB0391J
30SBO471.
30SBO5114
308805614
30SBO681.
30SB0O8214
30580102

308B0O122J
308B0O152J
308BO182J
305B0O222)

305B0332J

305R0O392)
305B0O472J
30580562J
305B0O6824
30SBOTS2)
30SBCO103d

308BO183d
306802234
308803334
305804734
305B0O563J
305B0823J
305B0O104J

308BQ154)
308BC474J
305A0223J
305A0473J
308A0155J
308A0225J)

368A01084 ~

308BO153d
637R5102K
211CJ030C
211CH150K
214CH470K
215CH101K
210CH151K
2110B102K
2140F103Z

21B12103P

CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR

CARBON FILM RESISTOR
CARBOCN FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM BESISTOR
CARBON FILM RESISTOR
CARBCN FiLM RESISTOR
CARBON FILM RESIETOR
CARBCN FILM RESISTOR
CARBON FiLM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR

CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTCR
CARBON FILM RESISTCR

CARBON FILM RESISTCR

CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FIi.M RESISTOR
CARBON FIi.M RESISTOR

CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FiLM RESISTOR
CARBON FiLM RESISTOR
CARBON FiLM RESISTOR
CARBON FiLM RESISTOR
CARBON FILM RESISTOR

CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FiLM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
CARBON FILM RESISTOR
GARBON FILM RESISTOR
CARBON FILM RESISTOR
INDUCTOR

CARAMIC CAPACITOR

GERAMIC CAPACITOR
GCERAMIC CAPACITOR
CERAMIC CAPACITOR
CERAMIC CAPACITOR
CERAMIC CAPACITOR
CERAMIC CAPACITOR
CERAMIC CAPACITOR
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RD 258T 334
RD 26ST 47 J
RD 258768 J
RD 2587 100 J

RD 2587 120 J
RD 2587 220 J
RD 258T 270 J
RD 258T 33CJ
RD 258T 33C J
RD 258T 470°)

+ RD 2687510 ¢

RD 258T 560 J
RD 2BST 680 J
RD 2557 820 J
RD 258T 1K J

RD 2587 1.2KJ
RD 258T 1.5K J
RD 258T 1.8K J
RD 258T 2.2K J

RD 258T 3.3K J

RD 2551 3.9KJ
RD 2557 4.7K ¢
RD 255T 58K J
RD 265T 6.8K J
RD 268T 7.5K
RD 258T 10K )

RO 268T 18K J
RD 258T 22K J
RD 258T 33K J
RD 288T 47K J
RD 28ST 56K J
RD 2B8T 82K J
RD 258T 100K J

RD 255T 150K J
AD 255T 470K J
AD 50ST 22K J

RD 508T 47K J

R 508T 1.5M J
RD 50ST 2.2M J
RD 50ST 10M J
RD 255T 15K J
LF-7.51C0 uh
DD104CJ 030G 50
{3550V
DD104CH 150K 50
{15 pt 50 V)
DD106CH 470K 50
{47 pi 50 V)
DO107CH 101K 50
{100 pf 50 V)
DD109CH 151K 50
(150 pf 50 V)
DD104B 102K 50
{1080 pf 50 V)
DD106F 103Z 50
(10000 pf 50 V)
DD14E 103P500V
{10400 pf 500 v}



Ceo7

€429, 2002
C424, 425, 802, 628, 611

C417, 426-7, 441, 451, 803, 617,
651, 810, 2023-5, 3005, 3011
2008

C8ts

Cas51
VR413, 806
VRg12

VR3002
VR2018

VRE13

VR2011

P401, 404, 802, 2001, 20086, 3001
PB03, 801, 802
P402

P403, 801, 2002
P408, 2003
P2004

P2005

Q20C1

8401, 402

8502

GT5500
P405, 803, 804
GT5500

D2008-9, 3010, 3026-27, 3029
GC2015

C3014, 3015, 2017, C3018, 3022,
3023
C2010, 2011, 2012, 2014

Ca14
C2004
£3004

Ce30
28
C2022
437
G409
2008
808

2302K1024

2411V105M
251E0470M

251H0100M
251H0220M
251E0220M
251E0221M
341005028
341001038

341002038
341001048
34100504B
341002058
080300102
090300203
090300304
090300405
020300506
090300602
Q080300705
640500101

400400101

400500101

260400101
860400101
150200301
540100101

140100101
480200101
491151588
843CMC201
21A092202

21A291025

21A264723

218CH181K
2130B152K

215CHB20K
22U1TN102K
22UTN103K
22U1N223K
22U2N103K
22U2N223K

22U2N104K
2302K105J

METAL FILM CAPACITOR

TANTAL CAPACITOR
ELECTROLYTIC CAPACITOR

ELECTROLYTIC CAPACITOR
ELECTROLYTIC CAPACITOR
ELECTROLYTIC CAPACITOR
ELECTROLYTIC CAPACITOR
SEMI-FIXED RESISTOR
SEMI-FIXED RESISTOR

SEMI-FIXED RESISTOR
SEMI-FIXED RESISTOR
SEMI-FIXED RESISTOR
SEMI-FIXED RESISTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTCR
CONNECTOR

HEAT SINK

LEVER SWITCH
RCTARY SWITCH

CONVERTER TRANS
TERMIMAL

H YOLT CASE
LABEL

INSULATED SHEET
SNAP RIVET

DIODE

CAL & CONTROL FCB
CERAMIC CAPAGITOR

CERAMIC CAPACITOR
CERAMIC CAPACITOR
CERAMIC CAPACITOR
GERAMIC CAPACITOR
CERAMIC CAPACITOR
MYLAR CAPACITOR
MYLAR CAPACITCR
MYLAR CAPACITCR
MYLAR CARACITOR
MYLAR CAPACITOR

MYLAR CAPACITOR
METAL. FILM CAPACITOR

ECQ-K-11024N
{102100V)
SC-1VH05M (1 uF 35 V3
RE-25V 470M

{47 uf 25 V)

RE-50V 100M

(10 Lt 50 V)

RE-50Y 220M

{22 uf 50 V)

RE-25V 101M

(100 uf 25 v)

RE-25Y 221h4

(220 uf 25 V)
TMB4K-3-PV2-5K B
{5K ohm)
TMB4K-3-PV2-10K B
{(10K)
TMB4K-3-PV2-20K B
TMB4K-3-PV2-100K B
TME4K-3-PV2-500K 5
EVM-HIG 205 (2M chm)
5045-024 (2P)
5045-03A (3P)
£045-04A (4P)
6045-05A {5P)
5045-06A (6F)
5288-2A (2F)
5288-5A (57)
0OSH-2425-8P
SLR524, CE00003-1
000-117 5A,
CH10003-1/0610004-1
CT5500, C610025-1
17125511 (1 Pin)
C810027-1

DANGER HIGH
VOLTAGE
81002618

DASR 5070

151588

5504-03-00

DEQ7OSL 220K 2K
{22 pf 2K \1)
CE1110E 1027 8K
{10000 pf 6K \)
DE1810E 4727 3K
{4700 pf 3K V)
DD110CH 181K 50
{180 pf 50 V)
DD105B 152K 50
{1560 pf 50 V)
DD107CH 820K 50
{82 pf 50 V)
S01N5002 102K 50 V
501NE002 103K 50V
50TNS002 223K 50 V
501N1003 103K 100 V
501N1003 223K 100 V
501N1003 104K 100 V
ECQ-K-1105JG
{(105100V)

5-4. CAL & CONTROL PCB ASS’Y

— 34 —

REF NO. PARTS NO, DESCRIPTION
IC4001 510204011 IC, TG 40118P
G3010, 3011 48201846R  TRANSISTOR 28C 1845-R
D3035, 3036, 3037 491HZ36L2  DIODE HZ 36L-2
LD3035 4925LR34M  LED SLR-34MG (GREEN)
R4011 81SBK102F  METAL FILM RESISTOR RNS 1/4K 1K F
R4010 J1SBK103F  METAL FILM RESISTOR RNS 14K 10K F
R4051 308BOI00J CARBON FILM RESISTOR  RD 258T 1GJ
R3034 308BO101J  CARBON FILM RESISTCR  RD 25ST 100 J
R3033, 3035 305B06581J CARBON FILM RESISTOR  RD 95ST 680 J
R400g 30SBO471J  CARBON FILM RESISTOR  RD 25ST 470 J
RA001, 4002 30SBO103) CARBON FiLM RESISTOR  RD 255T 10K J
R4012 30SBQ433) CARBON FILM RESISTOR  RD 255T 43K
R4003, 4004, 4005 30SBO104) CARBON FILM RESISTOR  RD 255T 100K J
H4008 30SB0O224)  CARBON FILMRESISTOR  RD 25ST 220K J
R4007, 4008 80SBC474) CAREON FILM RESISTOR  RD 258T 470K J
4007 214CHOS0D  CERAMIC CAPAGITOR DD104CH 050650
(5 pf 50 W)
C4009 2140B102K  CERAMIC CAPACITOR DD104B 1021 50
{1000 pf 50 V)
C4001, 4002 22U01N103)  MYLAR CAPAGITOR 501 N5002 108 .} 50 V
C4051 251FOA70M  ELECTRALYTIC GAPAGITOR  RE-25V 470M
(47 uf 25 v)
P3001, 4001 000300102 CONNECTOR 5045-024 (2F)
Pa002 090300304  CONNECTOR B045-04A (4P)
P1002 090300808  CONNECTOR 5045-08A (3F)
VR3033, 3037 343001038 POTENTIO METER CH10010-1-1 (10KB)
- VR2036 343002028 POTENTIO METER CB10011-1-1 (2KR)
VR3035 343002048 PGTENTIO METER CB10010-2 1 (200K3)
84SCMM201 MODE PC.B 5504-04-00
5-5. MODE PCB ASS’Y
REF NO. PARTS NO. DESGRIFTION
DB40 49181588  DIODE 181538
LDE40 492SLA34D  LED SIR-34DU
RE40 30SBO103J  GARBON FILM RESISTOR  RD 25T 10K J
G641 21CBCI04Z  CERAMIC CAPACITOR DD312BC 104Z 50
G640 2110B102<  CERAMIC CAPACITOR DD1043 102K 50
5201 400300201  PUSH SWITCH SUF 30 {CB10015-1)
5601 400306301 PUSH SWITCH SUF 30 (C610018-1)
PBO1 080300405  CONNEGTOR 5045-05A, (3P)
5202 090300508  CONNECTOR 5045-084 (6P)
845CMR201  CRTPC.B B504-05-00
5-6. CRT PCB ASS’Y
REF NO, PARTS NO. DESCRIPTION
R332, 333 30SBOS61J  CARBON FilM RESISTOR  RD 258T 560 J
1532, 333 337R72RZK  INDUGTOR LF-7.52.2 uH
090100101 GRT SOCKET 13391
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SPECIFICATIONS ARE SUBJECT TO CHANGE WITHQUT PRTOR
NOTICE AND SUBSEQUENT REVISICONS TO THIS DCCUMENT
MRY EXIST, USE FOR GENERAL REFERENCE.,




