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Servicing Precautions

Please read all instructions in the service manual throughly
bef ore servicing.

Di sconnect power cord from power source before opening the
encl osure.

[ nstructions

1. To maintain the precision and reliability of the product use it

in the standard setting (tenperature 10 ° -35 ° centigrade, humdity
45%~ 85%)

2. After turning on power, please allow a 15-minute pre-heating period
before use.

3. Triple-line power cord is to be used for the product. But when you
are using the doubleline cord, mnake sure to connect the earth term nal
of the product to the earth at the power source for safety.

4, For quality inprovement the exterior design and specifications of the
product can be changed wi thout prior notice.

Warranty

Warranty service covers a period of one year fromthe date of original
pur chase.

In case of technical failure within a year, repair service wll be
provi ded by our service center or sales outlet free of charge.

W charge for repairs after the one year warranty period expires.

When the failure is a result of user's neglect, natural disaster or
accident, we charge for repairs regardless of the warranty period.

Noti ce

This Serivce Manual describes the nmost typical product of this nodel.
If there are any specific differences between this Mnual and the
servicing unit, please contact Goldstar Precision sales office in
your area.

LLG Precision Co., Ltd.
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1. GENERAL

This product of (0S-9020G is as shown on Fig.1l and to generate triangul ar
wave, sine wave and rectangul ar wave which have the frequency range and DC
offset function from#@.18z to 1M as wel| as the waveform neter that has
frequency range fromDC to 20M and is a nultipurpose portable oscilloscope
mounted by a function producer that generates otherwise pills of total

| evel of the same frequency as above.

Fig. 1. 0S-9020G Oscilloscope




2.

0S—9020G

SPECIFICATIONS

PARTS SPECI FI CATI ONS

» CRT

1) Configration and |[6-inch rectangul ar screen with internal graticule ; 810 Dv
useful screen (1div=10Cm), mrking for nmeasurenent of rise tine.

2mm subdi visions along the central axis.

2) Accelerating
potenti al approx. +1.9 KVDC (ref. cathode)
3) Phosphor P31 (standard)
4) Focussing possi bl e
5) Trace rotation provi ded
6) Intensity control provi ded
+ Vertical Deflection
1) Band-wi dth (-3dB) DC to 20MHz nor mal (x1)
DC coupl ed DC to 7MHZ magnified (Xx5)
AC coupl ed 10Hz to 2@MHz nor mal (xI)
10Hz to 7MHz nagnified (x5)
2) Mdes CH1, CH2, ADD, DUAL ( CHOP ; Time/div switch - 0.2s to 5nf.
ALT ; Time/div switch - 2nS to 0. 2uS )
3) Deflection Factor |5mV/div to 5V/div in 10 calibrated steps of a |-2-5 sequence
continuously variable between steps at least 1:2.5
(x5 MAG; ImV/div to 1v/div in 10 calibrated steps.)
4) Accuracy normal ;+£3%, nmagnified ; £5%
5 Input inpedance approx. 1M-ohm in parallel with 25pF
6) Maximum input Direct ; 250V(DC+peak AC),
vol tage with probe ; refer to probe specification
7) Input coupling DC - G\D - AC
8) Rise tinme 17.5n8 or less(50nS or |ess: at x5 MAG
9) Clil out 20mV/div into 50 ohnms ; Dcto 10MHz ( -3dB )
L@) Polarity invertior CH2 only
* Hori zont al
Defl ection
1) Display nodes xI . xI0 , XY

2) Tinme base A

3) Hold-off tine

@.2us - 0.28/div in 19 calibrated steps, |-2-5 sequence.
uncal i brated continuous control between steps at |east 1:2.5

variable with the holdoff control




PARTS

SPECIFICATIONS

4) Sweep
magni fication

5) Accuracy

Not e ;

10 times (maximum sweep rate ; 20nS/div)
50nS/div, 20nS/div of TIME BASE are uncal i brat ed.

+3% +5% (0°C to 50T), additional error for magnifier +2%

« Trigger System
1) Modes

2) Source

3) Coupling

4) Sl ope

5) Sensitivity and
Frequency range

AUTO, NORM

TV- VW H

6) External
I nput

trigger
i npedance

Max. input voltage

auto , norm, TV-V, TV-H

CHL , CH2 , LINE , EXT

AC
+ or -
20Hz - 2MHz 2MHz - 20MVHz
| NT 0.5 div 1.5 div
EXT 0.2 vp-p 0.8 Vp-p

at least 1 div or 1. 9Vp-p

approx. 1M-ohm in parallel with 25pF

250V ( DC + AC peak )

s+ X-Y Qperation

1) X-axis

2) Y-axis
3) X-Y phase deff.

(same as CHL except for the fol | ow ng)
Deflection factor ; sane as that of CHL
Accuracy ; 5%

Frequency response; DC to 500KHz ( -3dH )

sane as CH2

3" or less ( at DC to 50KHz )

« Calibrator
(probe adj)

approx. 1KHz frequency ,

0.5V (£3%) square wave
duty ratio : 50%

s« Function Gener at or
1) Frequency Range

2) Qutput Waveform

3) Frequency
stability

4) Frequency variable

5) CQutput inpedance

0.1 Hz to1l Mz ( 7 range )

sine, triangle . square

+0.5% (1/10/100/1K/10K/100K r ange)
1% (1M range) [ after 15 mnutes late power on

10 : 1 Mn.

500 +10%¥ ( TIL output ; FAN-QUT 20 ea )

6




PARTS

SPECI FI CATI ONS

6) Qutput Voltage

7) Sinewave distortio

14Vp-p M n. (open circuit) - continuous variable
DC OFFSET provided (open circuit ; £6V Mn.)
TTL LEVEL (square wave only) ; 3Vp-p Mn.

2% Max. (10Hz - 100KHz) / 10Hz (180Hz range O0.1)

-n & jittering | ess than 1/33
8) Duty ratio 50+ 3% Max. ( at 1KHz; max. output |evel)
9) Square wave 50 Q out put ; 126nS Max. ( at max. output LEVEL into 564Q)
rise & fall tine TTL out put : 25nS Max.
s Power Supply
vol tage range fuse
1) Voltage range
100 ( 90 - 118V) / AC 2A250V
120 (108 - 132V) / AC 2A250V
220 (198 - 242v) / AC 1A250V
230 (207 - 250V) / AC 1A250V
2) Frequency 50 / 60Hz
3) Power consunption approx. 45W
* Physi cal
Characteristics
1) Weight 7. 4Kg

2) Dinension

320 mMmm (W) x 140 mm (H) x 430 mm (L)

* Environnent al
Characteristics

1) Tenperature range
for rated operation

2) Max. anbient
operating tenp.

3) Max. storage
temerature

4) Hum dity range for
rated operation

5) Max. anbi ent
operating humdity

+10°C to +35°C ( +B0°F to +95°F )

p° Cto +46 ° C ( +32°F to +104° F )

-20" Cto +78° C ( -4" F to +158° F )

45% to 85% RH

35% to 85% RH




3. ACCESSORIES

1) Cable (BNC t0 CLIP)  =mmmmmmmmmmmmmm e

2) Probe (Qption) e

4) Power supply code —_—

(
(
(3) Fuse ( 2A for 108V or 120V set or 1A for 228V and 230vset ) ~————~
(
(

5) Operation manual ——————=—===—=—m—m—mm e m e T




4. PREVENTIVEMAINTENANCE

Preventive maintenance, when performed on a regular basis, can prevent
instrument breakdown and nay inprove the reliability of the oscilloscope.
The severity of environment to which this instrument is subjected will
determne the frequency of maintenance. A convenient tinme to perform
preventive maintenance is preceding recalibration of the instrunent.

Di sassenbly

Renove the top cover and the bottom cover of the instrument.

Most of the internal parts of the instrument are now accessible, if
access to the front of the circuit board are necessary,

remove the knobs from the external control shafts on the board.

Cl eani ng

The instrument should be cleaned as often as operating conditions
require. Accumulation of dirt in the instrument can cause conponent
br eakdown.

The covers provide protection against dust in the interior of the
instrument. Loose dust accumulated on these covers can be renoved with
a soft cloth or small brush

Dirt that remains can be renoved with a soft cloth danpened in a nild
detergent and water solution. abrasive cleaners should not be used.
Ceaning the interior should only be occasionally necessary. The best
way to clean the interior is to blow off the dust with a dry, low-
velocity streamof air. A soft-bristle brush or a cottontipped

applicator is useful for cleaning in narrow spaces or for cleaning nore
del i cate conponents.

Visual Inspection

The instrument should be inspected occasionally for such defects as
brocken connections, inproperly seated transistors, danaged circuit
boards, and heat-damaged parts. the corrective procedure for nmost
visible defects is apparent ; however, particular care nust be taken
i f heat-damaged conponents are found. CQverheating usually indicates
other trouble in the instrument ; therefore, correcting the cause of
the overheating is inportant to prevent recurrance of the danage.



S. CIRCUITDESCRIPTION

The bl ock diagram ( page 51 ) shows the overall relationship between all
of the circuits. Conplete schematics of each circuit are also given in
section schmatics di agrans ( page 52 to 68 ).

Refer to these diagrans throughout the followi ng circuit description for
electrical values and relationship.

ATTENUATOR

Signals applied to the input connector can be either AC coupled or DC coupl ed,
or they can be disconnected to the internal circuit when S201 ( 8301 ) is
G\D position.

Attenuation is determned by the setting of the VOLT / DIV swtch.

The attenuator that is controlled by the VOLT / DIV switch has +1/2, +1,
+10, 3100 circuit.

=2, =5 +1@ circuits are in RA201 ( RA301 ) and 1@, ~108 circuits

are between S202 ( S302 ) and S203 ( S303 ).

CHL ( CHZ ) INPUT AMPLIFIER

Signal fromthe input attenuator is connected to source follower Q201

( @301 ). Wien excessively high-anmplitude signals are applied to the source
follower, the signals will be Q202 ( @392 ) and the gate-source junction of
Q201 ( Q301 ). When S202D ( S302D ) i s open ( PULLX5MAG ), the signal that
is feed back to OP AWP through R239 ( R328 ) anplfies the output signal of
Q204 ( QBO4 ) by 5 tines.

And the signal of Q06 ( Q(BO6 ) base is converted froma single-ended signal
to a paraphrase signal by differential anplifier.

CH1 ( CH2 ) PREAMP & TRIGGER PICK OFF

Vertical preanp circuits provide control of vertical position.

They al so contain a stage to provide a sanple of the input signal to the
trigger preanp circuit for internal triggering fromthe CHL or CH2 signal
only. And the trigger preanp of CHL provides the CHL input signal to the
horizontal anplifier in the X-Y position of the TIME / DIV switch.

The trigger preanp circuit anplifies the internal trigger signal to the
| evel necessary to drive the trigger generator circuit.

10



VERTI CAL  CONTRCL

The vetical switching circuit determnes the input signal or conbination of
input signals to be connected to the vertical min anp.

I nput signal conbinations that can be displayed are selected by D FLIP-FLOP
that is controlled by the vertical node switches and the X-Y position of
the TIME / DIV switch.

In the DUAL nodes, both channels are alternately displayed on a

shared tine basis.

VERTI CAL MAIN AWVPLI FI ER

The vertical main anplifier circuit provides the final anplification for
the vertical deflection signal before it is applied to the vertical
deflection plates of the CRT.

TRI GGER GENERATCR

The Trigger Generator circuit produces trigger pulses to start the sweep
generator circuit.

The Trigger Cenerator circuit consists of the trigger source, trigger

mode switch, TV synchronization circuit, trigger anmplifier, U603 and

etc. The Trigger Source Switch selects one signal of the signals fromthe
vertical trigger preanps, power line source applied to this instrument,
external trigger input BNC connector connected to front panel.

The Trigger Generator Circuit has the circuit to control the trigger |evel
and sl ope.

The signal type is AC

The Trigger node Switch determines the operating mode for the trigger generator
circuit.

In the NORM node, the sweep signal is generated only the trigger signal

IS generated, Qperation in the AUTO TV-V node is the same operation

as NORM node, except that a free running trace is displayed when a trigger
pul se is not present or the anplitude of the trigger signal is not adequate.
The Base Signal of Q05 which enters through three swtches, Q661, @662 and
etc., is anplified by @604, Q605.

The anplified signal, the collector signal of @04, enters the NO. 2 pin of
U603, outputs in NO 8 pin of UB03.

The NO. 8 pin signal of U603 is called trigger signal or trigger pulse.

11



SWEEP GENERATOR

Sweep generator circuit consists of sweep gate circuit and mller integrator.
The sweep gate is on, a very little negative going signal is generated in
the gate of Q612, input MIler Integrator, by R C network.

The signal in the gate of Q612 is anplified by MIller Integrator, the
anplified signal appears in the Emtter of @614, is called sweep signal and
enters the Base of @627 through R732.

This sweep signal is generated on commend ( trigger pulse ) fromthe trigger
generator circuit.

The sweep gate circuit produces an unblanking gate to unblank the CRT during
sweep tine.

HORI ZONTAL QUTPUT AMPLI FI ER

The Horizontal Qutput Anplifier provides the final signal anplification to
drive the CRT horizontal deflection plates.

The Horizontal Qutput Amplifier consists of six cascade stage anplifiers.
The first stage horizontal main anplifier has a |ow input inpedance and
requires very little voltage change at the input to produce the desired
out put change.

The output signal from conplenmentary anplifier 638, Q39 drives the right
horizontal deflection plate.

The out put signal from conplenentary anplifier Q636, @637 drives the |eft
horizontal deflection plate.

The Horizontal Qutput Anplifier has the horizontal magnification and the
hori zontal position functions.

In all position of the TIME 7/ DIV select switch except X-Y the input signal
of the horizontal output anplifier is the sawtooth signal fromthe sweep
generator. In the X-Y position of the TIME 7/ DIV select switch the input

signal of the Horizontal Qutput Anplfier is the signal from the channel 1
preanp circuit of the vertical deflection system

12



POWER SUPPLY

The | ow vol tage Power Supply G rcuit provides five regulated sources ( -12
Volts, +5 Volts, + 12 Volts, +55 Volts, +148 Volts ) and two unregul ated
source ( 195 Volts, +28Volts ) used to operate the vertical deflection
system horizontal deflection systemand CRT driving circuit.

CRT GRCUT

The CRT Circuit provides the voltage levels and control circuits to operate CRT.
The circuitry consists of the z-axis anmplifier, high voltage oscillator,
high voltage regulator, high voltage rectifier and the CRT controls.

The Probe adj. circuit produces a square wave output signal wth accurate
anpl i tude and frequency.

This output signal available as a square wave Voltage at the @.5Vp-p

( 1KHz ) connector.

FUNCTI ON GENERATOR CTRCUI T

The basic waveform generated in the function generator circuit is the triangle
wave.

This is acconplished by charging and then discharging a capacitor by equal
magni tude currents.

A dual conparator and flip flop (U4, SN75107A) determ ne whether the capacitor
(C16, C17, C18, (2@, C21, C27) is being charged or discharged.

when the voltage on the capacitor reaches the positive linit, the charging
current is switched off and the capacitor discharges until the lower limt is
reched at which time the charging current is then reapplied.

the output of the dual conparator is a square wave.

To produce a sine wave, the triangle wave is shaped by a special anmplifier.
(@8, Q9, Q19, Ql13)

Range switching is acconplished by changing the magnitude of the current
sources (U1, U2, Q1, @3, @6) and the tim ng capacitor.

Dial frequency tuning (VR8) is done by charging the magnitude of the current
sour ces.

A frequency change of over a 10:1 is possible with the frequency Dial.

13



8. CALI BRATI ON

Goldstar Precision provides conplete instrument repair and
calibration at our oversea's office and authorized deal er
Contact your |ocal Goldstar Precision office or representative.

6-1. Calibration interva

To maintain instrument accuracy, perform the calibration of the 0S5 9020G
Units at |east every 1000 hours of operations or every six month if used
frequent!y.

6-2. Test equi pnent required

The followi ng test equipment ( Table 6-1 ) and accessories, or equivalent,
are required for the conplete calibration of the OS-9020G Units.

The given specifications for the test equipment are the mninum necessary
for accurate calibration.

Therefore, the specifications of any test equi pment used must meet or
exceed the list specifications

Al the test equipment is assunmed to be correctly calibrated and
operating within the listed specification. Operating instructions for the
test equipment are not given in this procedure. Refer to the instruction
manual for the test equipment if nore information is needed.

6-3. Prelimnary procedure
This instrument should be calibrated at an ambient tenperature of +20T
(£ 5C ) for best overall accuracy.
1. Connect the instrument to AC line voltage, 5@/60Hz |ine source.

2. Set the instrument controls as given in the Prelinmnary Contro
Setting. Allow at least fifteen mnutes of warmup before proceeding.

3. See the Adjustnent Locations in the pullout pages.

14



6-4. Prelimnary control settings

Preset the instrument controls to the settings given below, when starting

the calibration procedures.

Control s Settings Controls Settings
® FOCUs M drange @ PULLx10MAG Normal, (pushed in)
@ TRACE ROTATION1 As desired ©@ TIME/DIV 1 mS
@ SCALE |LLUM Fully counterclockw se - TRIG -
| - VERTI CAL - @ LEVEL M drange, nor mal
@ V-PCsI TI ON M dr ange @ SLOPE + Nor mal
® V- VAR ABLE CAL(fully cl ockw se ® MODE Aut o
pushed in)
{6 HOLDOFF Ful ly counterclockw se
® | NPUT G\D (AC- G\D- DC)
COUPLI NG 7 TRIG SOURCE | CHL
@ VOLTS/ DV 50 viDV - FUNCTI ON CGENERATOR -
® V- MODE CHL @® AVPLI TUDE full counterclockw se
@ CH2 | NVERT Normal (Pushed In) @9 RANGE Sw 1
- HORI ZONTAL - @9 FREQ. DIAL |0.1
® HPOSITION M drange 1@ OFFSET PUSH
6-5. Initial starting procedure

1. Push the POMNER switch.

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

A trace should appear on the display

of the CRT.

3. If the trace disappears,

increase ( clockwi se ) the INTENSITY control

setting until the trace is easily observed.

Adj ust FOCUS control

for the best focused display.

Readj ust POSITION controls if necessary, to center the trace.

15



POWERSUPPLYSYSTEM

NOTE : Before you begin, see ADJUSTMENT LOCATIONS in the pul | out pages.

Control settings

Preset the controls as given in the Prelimnary Control Settings.
(1] Check Lowvoltage Supply, if necessary.

a. Connect the digital voltmeter ( DVM) fromthe +12 volt line.

: +11.75V to +12.25V (+12V point of horizontal board)
b. Connect the DV fromthe -12 volt line.

: —11.75V to -12.25V (-12V point of horizontal board)
c. Connect the DV fromthe +5 volt |ine.

:+ 4.75V to + 5.25V(+5V point of horizontal board)
d. Connect the DM fromthe +55 volt |ine.

: +54 V to +58 V  (+55V point of horizontal board)
e. Connect the DVYMfromthe +148 volt I|ine.

: +135 v to +143 v (+14pV point of horizontal board)
f. Connect the DVMfromthe +195 volt |ine.

:+190 v to +210 v (+195V poi nt of horizontal board)

(2] Adjust Low voltage Supply.
Adj ust the VRO01 for DVMreading of -12V ( £ 0.1V ).

(3] Check Hi gh-voltage Supply.

a. Connnect the DVMto the H 'V test point ( CRT SOCKET B/D -K(20M) )

by Hi gh-vol tage Probe.

b. Check for DVM reading as -1805V ~ -1995V

c. Adjust the VR618 for DVMreading of -1900V ( + 20V ).
(Horizontal B/D p/n ; 513-547 used only)

DISPLAY

Control Setting

Preset the controls as given in the Prelimnary Control Setting.
[4] Check/ Adjust CRT Bias.

Set the TIME/DIV switch to the 1mS

a. Rotate the INTENSITY to the direction of 10 o' cl ock as shown.




b. Ohserve the trace of CRI.

c. Adjust the CRT Bias Adjustnent VR617 so that the trace makes

an appear.

(5] Check/ Adjust Trace Rotati on.

a. Check that the trace is parallel to the horizontal center |ine.
b. Adjust the TRACE ROTATION for a trace that is parallel with the

horizontal graticule |ines.

4
++

0x

(6] Check/ Adj ust ASTIGmatism and FOCUS

a. Vertical Mde switch to the CH2 [X-Y] position, and Display
switch to the [X-Y] position, and AC G\D-DC to G\D.
b. Set the INTENSITY control for a small spot, as the followng

figure, using position controls.

The spot T

Izdiv

[—— Screen

2.5 m»l\

>-The center of screen

c. Check that the spot is round.

d. Adjust the FOCUS adjustment and ASTIG adjustnent VR616 for

a round spot.

17



Control

HORI ZONTALSYSTEM

settings

Preset the controls as given in the Prelimnary Control Settings.

[71 Check/Adjust Horizontal Gain.

a.
b.
c

d.

Set the input ACG\D-DC to DC.

Set the TIME/DIV switch to the |ns.

Check that the time marks align with the graticule line over the
center eight DIVisions, wWithin 3%

Adjust the H GAIN adjustment VR611 so that the tine marks align
with the center eight graticule lines.

(8] Check/ Adjust Horizontal X 10 MAG Gain.

a.
b.
C.
d.

e.

Set the TIME/DIV switch to the 1mS.

Set X 10 MAG ( Pull out the VARI ABLE control ).

Check that the one-cycle time marks align with the ten division
graticule lines, within 5%

Adjust the MAG GAIN adjustment VR612 so that the one-cycle
time marks align with the ten division graticule Iines.

Push in the VARI ABLE control after check and adj ustnent.

[9] Check/ Adj ust MAG CENT.

Set the TIMEDIV switch to the 1 mS.

Being the VARIABLE control is in pulled out state ( XI0 MAG ),
the left end of the trace is brought to the center point and
then the VAR ABLE is depressed.

Observe the movement of the left end of the trace.

Adjust the MAG CENT adjustnent VR614 for the novenent of the
end of the trace within t @. 2DIV.

(18] Check/ Adj ust | ow spaced sweep accuracy.

oo

Set the time mark generator for 5nS tinme marks.

Set the TIME/DIV switch to 5nS.

Check that the time marks align with the graticule line over the
mddl e eigth divisions, whth 3%

Adj ust the 5mS/DIV adjustnent VR606 so that the time marks coincide
with the mddle eight graticule lines.

[11] Check/ Adj ust Hi gh speed sweep accuracy.

oo

Set the input coupling switch to DC

Set the time mark generator for 1848 tinme nmarks.

Set the TIME/DIV switch to the 18g8S.

Check that the time marks align with the graticule Iines over
the mddl e eigh divisions.

Adjust VC601 that the time marks coincide with mddle eight
graticule Ilines.

18



VERTIACALSYSTEM

Control settings

Preset the controls as given in the Prelimnary Control Settings.
[14] Check/ Adjust DC Bal ance ( Step attenuator bal ance ).

Set the VOLTS/DIV switch to the 5nV position.

Position the trace to the horizontal center Iine.

Change the PULL xS5MAG switch to the 1mV position.

Check that the trace is within 0.1 division of the horizontal

center |ine.

e. Adjust the CHL ( CH2 ) DC BAL adjustment, VR201 ( CHL ) or VR301
(CH2 ), for a trace at the horizontal center |ine.

f. Repeat part (a) through (e) until less than 0.05 division shift

s noted when changing the VOLTS/DIV setting.

[15] Check/ Adjust ADD BALANCE.

Set the TIME/DIV switch to the 1mS position.

Set the CHL and CH2 AC-G\D-DC switches to G\D.

Set the V-MODE switch to [CH1].

Next, Adjust the vertical Position control that the trace is

identical with the horizontal center graticule line.

Set the V-MODE switch to [CH2].

Next, Adjust the vertical Position control that the trace is

identical with the horizontal center graticule line.

g. Set the V-MOXDE switch to [ADD].

h. Check that the trace is identical with the horizontal center
graticule line within £ 0.5 division.

I. Adjust the ADD BALANCE adjustment VR501 for two tines of the

difference with the horizontal center graticule Iine.

ao oo

- o

(16] Check/ Adjust Vertical Position Center.

Confirm the vertical POSITION control at the m drange.
Check that the trace is within 1 division.

c. Adjust the Position Center adjustment VR203 ( CHL ), VR303
(CH2 ) for a trace at the horizontal center |ine.

o
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[17] Check/ Adj ust XIAC GAI N.

Set the TIME/DIV switch to the 1mS position.

Set the VOLTWDIV switch to the 18mV position.

Set the AC-G\D-DC switch to DC

Connect the square-wave generator( using 1KHz output range ).
Adjust the output anplitude of that generator for 5 division
defl ection of screen.

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

°can o

J—

To be flat < — —
[ 5 div

g. Adjust the x1 AC GAIN adjustment VR202( CHL ), VR302( CH2 )
for a flat |evel.

[18] Check/ Adjust Vertical Gain.

a. Set the VOLTWIIV switch to the 18mV position and AC GND-DC
switch to DC

Connect the standard anplitude calibrator to the input Connector.
Set the standard anplitude calibrator for a 5@mVp-p signal.
Check for a display of five divisions.

Adjust the GAIN adjustment VR204 ( CHL ), VR304 ( CH2 ) for a
display of 5 divisions within 3%

Check all the VOLTWDI V switch settings.

—h

(19] Check/Adjust Input Capacity ( ATT: +1 ).

Set the VOLTWDIV switch to the 16mV positi on.
Set the AC-G\D-DC switch to DC

Connect the L-C neter to the input termnals.
Check the input capacity for approxinately 25pF.

o0 T

(28] Check/ Adjust Vertical Step Response.

a. Set the VOLTWDIV switch to the 18mV position.

b. Set the TIME/DIV switch to the 8.2£8S position.

c. Connect the fast-rise, positive output ( 5@mV, IMHz ) of the
square-wave generator to the input. Use a 56Q termnation
and cabl e.

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

e. CHL : Adjust the VC503 for a square-wave that is flat.

Then, adjust VC501 for over-shoot that is +48.15DIV.
CH2 : Adjust the VC306 for over-shoot that is +#@.15DIV.

20



S div

[21] Check/ Adj ust Attenuation Conpensation ( ATT +16, +100 ).

a. Set the AC-G\D-DC switch to DC

b. Connect the square-wave generator to the CHL ( CH2 ) i nput
termnals, check for a square-wave that is flat (flat top)
under the follow ng settings.

ATT VOLTWDI V The square-wave generator output
+ 10 0.1v 0.5V
+ 100 1 v 5 v

c. Adjust the trimmer condenser for a square-wave
(flat top ) under the follow ng settings.

ATT VOLTWDI V The square-wave Adj ust
generator out put CH1 (CH2)

=10 | 01v 0.5 V VC204 ( VC304 )

~108| 1 v 5 v VC203 (VC303)

[22] Check/ Adj ust I nput Capacity.

Connect the L-C neter to the input connector.

Check the input capacity for a approxi mately 25pF.

c. Adjust the trimmer condensers for a 25 pF input capacity under
the fol l owing settings.

oo

| AT | vaTwoiv Adjust CHL ( CH2 )

| <1 | 5w ( V305 )
=10 0. 1v VC201 ( VC301 )

| 10| 1 v VC202 ( VC302 )
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TRIGGERINGSYSTEM

(23] Check/ Adj ust TRI G CENT.

a.

Set the TRIG SOURCE switch to the CHl, the TRIG SLOPE knob pushed in,
t he VOLTS/DIV switch to 16mV and the TIME/DIV switch to the 20xS.
Connect the sine-wave generator to the input connector for a @.3DIV
( S0KHz ).

Set the TRIG LEVEL knob to the m dposition.

Adj ust the VR605 so that synchronization is effected on the

wavef orm @.3DIV on the screen.

Next, set the TRIG SLOPE to -(pulled out state) and insure

that synchronization is effected. After confirmation, |eave

the TRIGSLOPE in the depressed state. Readjust when stepped

out.

(241 X-Y Qperation

(24-1] Check/Adjust X Gain.

a.

~oaoo

[24-2]

a.

Set the V-MODE switch to CH2, the TIME/DIV switch to the

[X-Y], the ACG\D-DC switch of CHL to DC, the AC-G\D-DC switch

of CH2 to G\D.

Set the VOLTS/DIV switch to the 18mV, with X GAIN.

Connect the standard anplitude calibrator to the CHL input connector.
Set the standard anplitude calibrator for a 50nV.

Check for a display of 5divisions.

Adjust the X GAIN adjustrment VR618 for a display of 5 divisions
within 5%

Check/ Adj ust X Position Center.

Set the TIMEDIV switch to the [X-Y], the V-MXDE switch to CH2
the horizontal POSITION control to the mdposition and the
AC-G\D-DC switch to G\D.

Check to see that round spot is near the center graticule and
is within 0.2 division against the horizontal [ine.

Adjust the X CENT adjustnent VR609 to position spot at the
graticule center.

PROBE ADJUST

[25] Check/ Adj ust Probe Adjust terminal ( @.5Vp-p, 1KHz ).

PooUR

Connect the Probe Adjust termnal to the Digital Frequency Counter.
Check for the Probe Adjust frequency of 1KHz, within 20%

Next, connect the Probe Adjust termnal to the oscilloscope.

Check for the Probe Adjust output of 8.5V, within 3%

Adj ust the 8.5V adjustnent VR11@1 for the Probe Adjust output of
0.495 to 0.505V.

22



FUNCTION GENERATOR SYSTEM

[26] CHECK/ ADJUST SYMMETRY
a. Setting of equipment for adjustnent

* FUNCTI ON GENERATOR

FUNCTI ON SINE () SQUARE () TRIANGLE( = )
RANGE 1 () 18 () 100 () 1K (=) 10K () 100K () 1M ()
FREQ. DI AL .1 C ) 1.0 (=)
AMPL| TUDE FULLY CCW (MIN) ( ) FULLYCW (MAX) ( =)
PUSH (=)
OFFSET
PULL ( ) FULLY ccw ( ) FULLYCW ( )
OUTPUT TTL () 50 @ (=)

* 08C LLOSCOPE

VOLTS/DIV 50  mV/DIV () 2 V/DIV ( * )
TIME/DIV 50 uS/DIV ( *) 0.2 mS/DIV ( ) 1 mS/DIV ()
COUPLI NG DC (%) GND () AC ()

b. Connect output terminal of F/G (58Q) and input ternminal of oscilloscope
with BNC to BNC cable

c. To adjust VR2 (symmetry) of F/Gso that may show as the following figure
on the oscilloscope screen as adjusting as to be full of the oscilloscope
screen by a cycle of triangular wave as turning knob of SWP var of the
osci | | oscope

100 - -
'

90\ pe
+

10 ps
0% |-t NCT A

g
3
]

LS a e DA—.—_%
# Adjust the length of a & b may be equal (in the tine axis).
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(27 CHECK/ ADJUST SINE WAVE DI STORTI ON

a. Setting of equipnent for adjustnent
o« FUNCTI ON GENERATOR

FUNCTI ON SINE () SQUARE ( ) TRIANGLE( )
RANGE 1 () 1200100 ( ) 1K (» 16K ( ) 100K ( ) 1M ( )
FREQ. DI AL 0.1 () 1.0 (o)

AVPLI TUDE FULLY CCW (MIN) ( ) FULLYCW (MAX) ( =)
PUSH ( )
OFFSET
PULL ( ) FULLY ccw ( ) FULLYCW ( )
QUTPUT TIL () 50 O (*)

» (OSCl LLOSCOPE
VOLTS/DIV 50 mV/DIV () 5 V/DIV ( =)

TIME/DIV 0. 1mS/DIV ( = ) 0.2 mS/DIV ( ) 1 mS/DIV ()
COUPLI NG DC (=) GND () AC ()

b. Connect by BNC to clip cable the optput ternminal of F/ G and AF input
termnal of distortion factor meter(DFM).

c. To adjust so that the hairline of neter may indicate 100% by adjusting
set ref level Knob of the DFM

d. To adjust 'Reject fundamental' Knobs (3 each) of DFM so that the hairline
of meter be the mininumas gradually lowering the switch (S1) to 100%,
30% 10% and 5% | ocat ed under METER upon aligning the function switch of
DFM to 'distortion + noise' (to 100ik)

e. To switch to 1% position for §1 of DFM and adjust VR4 (Sin) and VRS
(Sin-Bal) of F/Gso that hairline of the meter may be the mninum
If the adjustment to 1% or |ess cannot be made in this instance to exactly
adj ust again the No.1 itemas the fundamental symmetry 1 was wong
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(28] CHECK/ ADJUST SINE WAVE OR SQUARE WAVE AMPLI TUDE

a. Equipnent setting for adjustnent

+ FUNCTI ON GENERATOR

FINCTION | SINE () SQUARE ( ) TRIANGLE ( +)
RANGE 1 ()10 () 1860 ( ) 1K () 18K ( ) 100KOIMO
FREQ. DI AL | 01 O 1.0 ()
AVPLI TUDE | FULLY cCW (M N) () FULLY cw (M) ( * )
PUSH ( # )
OFFSET
PULL ( ) FULLY ccw () FULLY CN ()
OUTPUT TTL ( ) 50 O (%)
+ OSCI LLOSCOPE
| VOLTS/DIV | 50 mu/DIv () 0.5 VDIV ( ) 5 V/DIV ( )
l TI ME/ DI V 50 uS/DIV ( ) 0.2 n8/DIV () 1 mS/DIV ( * )
| coPLING DC ( %) G () ()

b. Connect output termnal of F/G and input termnal of oscilloscope with BNC
to BNC cable.

c. Adjust anplitude by 2 Vp-p so that the oscilloscope screen may be equal to
the figure as shown.

G IRE EEEEE EEEEY R RS IR ISR MR IR I

|

A1
[7e}
o

" e
2Vp-p it RO
T
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d. To switch range of F/ G by sine.

e. Adjust VR3 (S-gain) so that the maxi mum val ue of sine position at 2Vp-p
on the oscilloscope screen.

f. Adjust VR6 (S-level) sothat Sine | evel may be positioned by 2 intervals
up & down on the G\D as center on the oscilloscope screen.

2Vp-p AT FTITS STETE SUTWL FUNEE ST -

1+ -+t

L 0 200 B

ol
»-o

g. Switch the function of F/Gto square.

h. Adjust VR7 (square level) so that the oscilloscope screen may be 2Vp-p
as the following figure shown.

I
100 - 3
[0 +
0 1
*
i
2vp-p THNTS TRWEE FIFATE FFFT FFITL SFVTE FREWE FRRTY Fhies Frwes
T
Y e '
) T
0 I
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Table 6-1.

TEST EQUI PMENT REQUI RED

Description M ni mum Specification Exanpl e of Usage
1. Constant Anplitudeg 50KHz reference frequency ; Check horizontal, vertical
Signal Generator maxi mum fr equency 70MHz; and trigger bandw dth.
Variable anplitude
2. Standard Anmplitude [Anplitude accuracy : 0.25%, Check horizontal and
Cal i brat or Variable anplitude ; 5nV to Vertical gain.
40V ; frequency : 1KHz square
wave
3. Square - wave Variable frequency : 10Hz to Check probe and vertical
Gener at or IMHz ; output anplitude : conpensat i on.
10mV t 0 100V
4, Digital Miltimeter| 0.1% accuracy Check power supply.
5. Digital Frequency | 0.1% accuracy Check CAL frequency. and
Count er function Generator frequency.
6. TimeMark CGenerator |0.1% accuracy Check horizontal timng.
7. Cable | npedance : 50Q; type : External trigger operation
RG 58/ U ; length : 42 inches ;| check. Horizontal gain check
connectors : BNC. and adj ust ment .
8. Termnation | npedance : 50Q; Vertical Anplifier compensati
Connectors : BNC. -on checks and adj ust nent.
9. Attenutor Ratio : 10X ; connectors : Vertical Anmplifier
BNC ; i npedance : 50Q bandw dth check.
10. T - Connector Connectors : BNC. External trigger operation
checks.
11. DI STORTION FACTCR Function Generator sin wave
METER check.
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7

SEMICONDUCTOR LEAD CONFIGURATION

Table Marking for transistor electrode (bottom view) Table Marking for diode electrode
Type of transistor Electrode marking Type of diode |Electrode marking i
Polarity
2N3504 ) MA185
25A1206 123 1.Emitter IN4003
2N3906 2.Base 1N4148 — 1
KSC 1674Y 3.Collector 15953
25€290 1 15588 —iL
155133
123 1. Source ESJUAS2-12
2SK304E - 2.Gate
3 Drain Dz-5.18B
DZ-5.68
25C18907 DZ-6.88B
2SC3468E — _.Fj._
. Dz-7.58
KTA1015Y 123 1.Emitter D7-8 . 28
KTC1815Y U 2.Collector D7-- 12B
KTA1266Y 3.Base --
KTC3198Y bz--228
2SA10230
2SA1371E
123 1.Base
25C2026
5503779 2.Emitter
3.Collector
3 .
ONP219 2 ;.Em1tter
. e
2N2905A as Table Marking for ICs
1 3.Collector
Type of IC Package outline
Table Marking for transistor electrode (front view)
Type of transistor Electrode marking
CD4503BCP
——— 3
25B546Y [Ei) —— %
258861C [ ——
2SD362R 1 .Base
25D613D
KSD288-Y 2.Collector SN75107A/B
3.Emitter
GL324
g B=:
— 2
2SC3503E &:j = ¢
2SA1381E _ 1
1.Emitter Others
2.Collector s
3 .Base S
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8. ELECTRICAL PARTS ARRANGEMENT
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o.

ELECTRICAL PARTS LIST

(1)>. ATTENUATORS
PAGE : 1
NO. |FND NO DESCRIPTION & SPEC, P 7/ N |NO. [FND NO DESCRIPTION & SPEC, P/N

1|C201  |CAP M. F, 409V, K, 0. 947UF CH2GLA73K| 2(C203 |CAP CER, 58V, J, 270PF CK1HL271J

3|C204  |CAP CER, 54V, J, 220PF CK1HL221J| 4|C205 |CAP CER, 5@V, J, 47PF(T, C BLACK) |CT1HLAT®J

5(C381  |CAP M.F, 400V, K, 0. B4TUF CH2GL473K| 6|C383 |CAP CER, 58V, J, 220PF CK1HL221J

7|C304  |CAP CER, 58V, J, 47PF(T. C BLACK) |CT1HLA78J| 8|C385 |CAP CER, 58V, J, 278PF CK1HL271J

9|R201  |RES C F, 1/8¥, 5%, 22 RDOAP220J| 19|R202  [RES M F, 174V, B, 5%, 18, 1K RMBP1012D
11|{R203  |RES M.F, 1/4¥, 1%, 15 RMBP15ROF| 12{R284  |RES C.F, 174N, 5%, 27 RDOBP273J
13|R205 |RES C.F, 1/8¥, 5% 27 RDGAP270J| 14(R206  |RES M F, 174W, @ 5% 111K RMBP1113D
15{R287  |RES C.F, 1/8¥,5% 10 RDGAP100J| 16|R208  [RES M. F, 1/4¥, @, 5%, 990K RMBP99A3D
17|R209  |RES M F, 174V, 0. 5%, 990K RMBPOO@3D| 18{R218  |RES C.F, 178V, 5% 150 RDGAP151J
19|R211  [RES C.F, 174V, 5% 82 RDOBP828J| 268(R381  |RES C,F, 1/8W, 5% 22 RDBAP220J
21{R302  |RES M. F, 1/4W, B. 5%, 990K RMBPOGO3D| 22|R303  [RES C,F, 1/8W, 5%, 150 RDGAP151J
23|R394  |RES C.F, 1/8W, 5% 10 RDOAP1OQJ| 24|R305  |RES M, F, 1/4¥, 9, 5%, 111K RMBP1113D
25|R306  |RES C.F, 1/8W, 5%, 27 RDAAP278J| 26{R387 |RES M. F, 1/4V, B, 5%, 990K RMBP39G3D
27|R308  |RES C.F, 174V, 5% 82 RDIBP820J| 28(R329  [RES M F, 1/4W, 8, 5%, 10. 1K RMBP1912D
29{R318  |RES M.F, 1/4¥, 1%, 15 RMBP15RF| 30|R311  [RES C,F, 1/4V, 5%, 27 RD@BP270J
31|S201  |SWITCH LEVER, SLLR-523NO 521-996 | 32{S202  |SW ROTARY, ADR255SA, E773-1036 |522-929
33|S3@1  |SWITCH LEVER, SLLR-523NO 521-996 | 34{S302  |SW ROTARY, ADR255SA, E773-1836 (522029
35(VC201 |CAP TRIMMER, TZO3N10@NR, WHT 581-133-2| 36|VC202 |CAP TRIMMER, TZB3N10@NR, WHT 581-133-2
37\VC203 |CAP TRIMMER, TZO3N1GONR, WHT 581-133-2| 38(VC204 |[CAP TRIMMER, TZA3N10@NR, WHT 581-133-2
39|VC3p1 |CAP TRIMMER, TZO3N1GONR, WHT 581-133-2| 40|VC302 |CAP TRIMMER, TZO3N10@NR, WHT 581-133-2
41|VC393 |CAP TRIMMER, TZ@3N1GONR, WHT 581-133-2| 42|vC3@4 |[CAP TRIMMER, TZB3N10ONR, WHT 581-133-2
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2>.

CH1 INPUT AMP.

PAGE : 2
NO. |FND NO DESCRIPTION & SPEC. P/ N |NO. [FND NO DESCRIPTION & SPEC. P/N
1|C206  |CAP CER, 58V, J, 180PF(T. C BLACK) {CT1HL101J| 2|C287 |CAP CER, 54V, Z, 8. G1UF CK1HL183Z
3{C288  |CAP CER, 500V, K, 1000PF CK2HL102K| 4|C209 [CAP CER, 509V, C, 4PF(T, C BLACK) |CT2HL240C
5(C211  |[CAP CER, 56V, Z, 8. O1UF CK1HL1@3Z| 6|C212 |CAP CER, 5@V, K, 1000PF CK1HL192K
71C213  |CAP CER, 59V, Z, 9. O1UF CKI1HL193Z| 8|C215 |CAP CER, 5@V, J, 22PF(T. C BLACK) |CT1HL220J
9{C216  |CAP ELE, 16V, M, 4TUF(SM) CEICLAT6M| 18(C218 |CAP ELE, 16V, M, 4TUF(SM) CE1CLATEM
11{C219 CAP ELE, 16V, M, 47UF(SM) CE1CLATEM| 12(C229 CAP ELE, 16V, M, ATUF(SM) CE1CLATOM
13{C248  |CAP CER, 50V, K, 189PF CK1HL181K| 14|D201  |DIODE, 1SS133 585-120
15|D202  |DIODE, 1SS133 585-120 | 16|D283 |DIODE ZENER, DZ-7.5B 585975
17|1281 | INDUCTOR, @. 47UH/LALOANARATM  |628-178 | 18|Q201  |FET, 25K304-E 611-149
1919202  |TRANSISTOR, KSC1674-Y 611-138-1| 20/Q203  |TRANSISTOR, KSC1674-Y 611-130-1
21204  |TRANSISTOR, 2SA10928-D 611-133 | 22|R212  [RES M.F, 1/8W, 1% 68 RMAPGSROF
23|R213  |RES M. G, 1/2W, 5%, 16M RGOCP166J| 24|R214 |RES C.F, 1/8W, 5% 18 RDOAP19GJ
25/R215  |RES M. F, 1/4¥, @, 5%, 500K RMBP52@3D{ 26|R216  |RES M. F, 1/4W, @, 5% 500K RMBPS523D
27|R217  |RES C.F, 1/8W, 5%, 10 RDOAP10@J| 28{R218 |RES M.F, 1/8W, 1%, 750 RMAP7500F
29|R220  |RES C.F, 1/8W, 5% 1K RDPAP1@2J| 3B|R222 |RES C.F, 1/8W, 5% 430 RDGAP431J
31{R225 |RES M.F, 1/8W, 1%, 121 RMAP1210F| 32{R226 |RES C.F, 1/8W, 5%, 19 RDAP108J
33(R227 |RES M.F, 1/4W, 8, 5%, 3K RMBP39@1D| 34{R228 |RES C.F, 1/8V, 5% 22K RDOAP223J
35{R229  |RES C.F, 1/8W, 5% 4, 7K RD@APA72J| 36|R230 |RES C.F, 1/8W, 5%, 2, 2K RDGAP222.)
37(R231 |RES M.F, 1/8W, 1%, 18K RMAP19@2F| 38iR232 |RES M.F, 174V, 1%, 3, 3K RMBP3301F
39(R233  |RES M. F, 1/8W, 1%, 3. 9K RMAP3921F| 49|R234 |RES C.F, 1/8W, 5%, 430 RD@AP431J
41{R235 |RES C.F, 1/8W,5% 19 RDOAP10QJ| 42|R236  |RES M.F, 1/8W, 1%, 4, 7K RMAPA701F
43{R237  |RES M.F, 1/4¥, 1%, 820 RMBP820WF | 44|R238  |RES M.F, 1/4V¥, 8, 5%, 62K RMBP622D
45(R239  |RES M.F, 174V, 2 5%, 12K RMBP1202D| 46|R258  |RES C.F, 1/8VW, 5%, 10 RDAAP100J
47|R252  |RES M.F, 1/8W, 8. 5%, 630 RMAP680@D| 48{R253  (RES M.F, 174V, 0, 5%, 68 RMBPGSRAD
49|RA201 |RES ARRAY, RA-0SC-V 591-325 | 5@|U281 |IC OP AMP, TLA71CP MOTOROLA 591-279-2
51|/VR201 |RES SR, VG268TL1B-20KB 572-324-1| 52|VR202 |RES SR, VGP6STL1B-200B 572-316-1
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3).

CHZ INPUT AMP.

PAGE ; 3
NO. [FND NO DESCRIPTION & SPEC, P / N [NO. |[FND NO DESCRIPTION & SPEC. P/N
1|/C306  |CAP CER, 500V, K, 1000PF CK2HL192K| 2|C387 |CAP CER, 50V, Z, 0, B1UF CK1HL1683Z
3|C308  |CAP CER, 58V, J, 100PF(T, C BLACK) |CT1HL1@1J| 4|C329  |CAP CER, 59V, K, 1000PF CK1HL1@2K
5|C316  |CAP CER, 50V, J, 22PF(T. C BLACK) |CT1HL228J| 6(C312 |CAP ELE, 16V, M, 47TUF(SM) CEICLATEM
7|C313  |CAP CER, 5@V, D, SPF(T. C BLACK) |CT1HL@5@D{ 8|C314  |CAP CER, 50V, Z, 9. B1UF CK1HL183Z
9[{C316  |CAP ELE, 16V, M, 47UF(SM) CE1CLA76M| 10|C317  |CAP ELE, 16V, M, 47UF(SM) CE1CLA76M
11(C332  |CAP CER, 5@V, Z, @. P1UF CK1HL193Z| 12|{CR313 |[CAP CER, 59V, C, 2PF CK2HLO20C
13|D301  |DIODE, 188133 585-120 | 14(D3p2  |DIODE, 1SS133 585-120
15|D303  |DIODE ZENER, DZ-7. 5B 585-975 | 16{L381 | INDUCTOR, @. 47TUH/LALOANARATM  [628-178
17|Q301  |FET, 2SK304-E 611-140 | 18|@302  |TRANSISTOR, KSC1674-Y 611-138-1
19|Q303 | TRANSISTOR, KSC1674-Y 611-130-1| 20/Q304  |TRANSISTOR, 25A1829-D 611-133
21|R312  |RES M.F, 1/8W, 1%, 750 RMAP7500F| 22|R313  RES M.F, 174V, 8. 5%, 500K RMBPSOA3D
23|R314  |RES M.F, 174V, 0. 5%, 500K RMBP52@3D| 24/R315  |RES C.F, 1/8W, 5%, 18 RDGAP120J
25|R317  |RES C F, 1/8W, 5%, 1K RDOAP192J| 26(R319  |RES M. G, 1/2V, 5%, 16M RGACP166J
27|R320  |RES M.F, 1/8W, 1% 68 RMAPGBRAF| 28(R321  [RES M. F, 1/4W, 8 5%, 3K RMBP3021D
29(R322  |RES C.F, 1/8W, 5%, 4, 7K RDOAPA72J| 3@(R322  |RES C.F, 1/8W, 5% 4, 7K RDOAP472J
31|R323  |RES C.F, 1/8N, 5%, 430 RDOAPA31J| 32(R325  |RES M.F, 1/4¥, @, 5%, 68K RMBPGA22D
33{R326  |RES M. F, 1/4V, 8. 5%, 68 RMBPG8RAD| 34|R327  |RES M.F, 1/8W, 9. 5%, 680 RMAP6800D
35{R328  |RES M.F, 174V, @, 5%, 12K RMBP12062D| 36|R329  [RES C.F, 1/8W, 5%, 22K RDOAP223J
37{R338  |RES C F, 1/8W, 5% 18 RDOAP10@J | 38[R331  |RES M.F, 1/8W, 1%, 4. 7K RMAPATO1F
39|R332  [RES C.F, 1/8W, 5% 10 RDOAP1OQJ| 4B(R333  |RES M.F, 1/4¥, 1%, 3, 3K RMBP3301F
41|/R334  (RES M.F, 1/4W, 1% 820 RMBP820JF| 42{R335  (RES C.F, 1/8W, 5%, 12K RDAP123J
43(R336  (RES C.F, 1/8N, 5%, 2, 2K RDAAP222J| 44(R337  |RES M.F, 1/8W, 1%, 10K RMAP10992F
45|R338  [RES M.F, 1/8W, 1%, 121 RMAP1210F| 46(R339  [RES M.F, 1/8W, 1%, 3. 9K RMAP3901F
47|R341  (RES C.F, 1/8W, 5% 430 RDPAPA31J| 48(R354  (RES C.F, 1/8W, 5%, 10 RDGAP108.J
49|R355  [RES C.F, 1/8W, 5% 19 RDOAP1GAJ| 5@ RA301 (RES ARRAY, RA-0SC-V 591-325
51|U381 |IC OP AMP, TLA71CP MOTOROLA 591-279-2| 52|VC3@5 |CAP TRIMMER, TZO3ZA70NR, BLU 581-213
53|VR301 |[RES SR, VGAGBTL1B-20KB 572-324-1| 54|VR322 |RES SR, VGAGSTL1B-200B 572-316-1
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cas.

CH1 PREAMP. & TRIGGER PICK—OFF

PAGE : 4
NO. |FND NO DESCRIPTION & SPEC. P 7/ N |NO. [FND NO DESCRIPTION & SPEC, P/N
1|C221  |CAP ELE, 16V, M, 47UF (SM) CEICLATOM| 2|C222 |CAP CER, 54V, Z, 0. P1UF CK1HL193Z
3|C223  [CAP CER, 58V, Z, 8. B1UF CK1HL103Z| 4({C225 [CAP CER, 59V, J, 4T0PF CK1HIA71J
5/C226  |CAP CER, 58V, J, 33PF CK1HL33@J| 6|C227 |CAP CER, 5@V, J, 470PF CK1HLAT1J
71229  |CAP CER, 58V, J, 82PF(T. C BLACK) |CT1HL820J| 8|C238 [CAP CER, 5V, D, 3PF(T. C BLACK) |CT1HLE3@D
91C231 |CAP CER, 50V, Z, 9, B1UF CK1HL1@3Z| 19|C232  |CAP CER, 5@V, J, 15PF(T. C BLACK) |CT1HL158J
11/C233  |CAP CER, 5@V, J, 15PF(T. C BLACK) |CT1HL158J| 12{C234  |CAP CER, 5V, J, 33PF(T. C BLACK) |CT1HL33@J
13{C235  |CAP CER, 50V, Z, . 91UF CK1HL103Z| 14(C237 |CAP CER, 59V, Z, 0. #1UF CK1HL193Z
151C238  |CAP CER, 25V, Z, 9. 1UF CK1EL1p94Z| 16|D205 |DIODE ZENER, DZ-6. 8B 585-161
17|P203  |CONNECTOR WAFER, LA-§648-03 531-092-9| 18Q205 |TRANSISTOR, 2N3904 611-996-1
19(Q206 | TRANSISTOR, 2N3904 611-096-1| 20|Q207 |TRANSISTOR, 2N3996 611-922-1
21{Q208 |TRANSISTOR, 2N3996 611-922-1} 22|G209 | TRANSISTOR, 2N3996 611-922-1
2310218 | TRANSISTOR, 2N3996 611-922-1| 24]Q212  |TRANSISTOR, KTC3198-Y 611-991-1
251Q213 | TRANSISTOR, 2SC1997 611-184 | 26|R240 |RES M. F, 1/8V¥, 1%, 86,6 RMAPS6GREF
27|R241  |RES C.F, 1/8W, 5%, 470 RDOAP471J| 28|R242  [RES C F, 1/8W, 5% 100 RDAAP161J
29|R243  [RES C.F, 1/8W, 5%, 1K RDOAP102J} 3@|R244 |RES C.F, 1/8W, 5%, 47 RDGAPATA
31|R245 |RES M.F, 1/8W, 1%, 2K RMAP20@1F| 32|R246 |RES C F, 1/8W, 5% 10 RDGAP102J
33|R248  |RES M.F, 1/8W, 1%, 1K RMAP10@1F| 34{R249 |RES C.F, 1/8W, 5% 1, 8K RDGAP182J
35|R251 [RES M.F, 1/8W, 1%, 1 5K RMAP15Q1F| 36|R255 |RES C.F, 1/8W, 5%, 220 RDGAP221J
37|R256  |RES M.F, 1/8W, 1%, 1 oK RMAP1501F| 38(R257 |RES C.F, 1/8W, 5% 4, 7K RDOAP4T2J
39|R258  |RES C.F, 1/8W, 5%, 4. 7K RD@APA72J| 40|R268  |RES C.F, 1/8W, 5%, 47 RDGAP4TAJ
41|R261  |RES C F, 1/8¥, 5%, 10 RDOAP10@J| 42|R262  |RES C F, 1/8N, 5%, 47 RDOAPATJ
43|R263  |RES C.F, 1/8W, 5% 1K RDOAP102J| 44|R264 |RES C F, 1/8W, 5% 47 RDGAPATA
45(R265 |RES C.F, 1/8W, 5% 1. 5K RDOAP152J| 46|R266  [RES M. F, 1/4¥, 1%, 1, 5K RMBP1501F
47|R267  |RES M.F, 174W, 1% 1, 5K RMBP15@1F| 481R268  |RES C.F, 1/8W, 5%, 4. 7K RDOAPATZ)
49|R269  |RES C.F, 1/8W, 5%, 4, 7K RDAAPAT2J | 58{R278  |RES C.F, 174V, 5%, 820K RD2BP824J
51|R271  |RES C.F, 1/8W, 5%, 22K RD2AP223J| 52|R272  |RES C.F, 1/8VW, 5% 22 RDIAP220J
53iR273  |RES C.F, 1/8W, 5% 2. 7K RDAAP272J| 54|R274  |RES C.F, 1/8W, 5% 1K RD2AP192J
55|R275  |RES C F, 1/8W, 5%, 22 RDBAP228J| 56|R276  |RES C F, 1/8W, 5% 1K RDGAP102J
57TiR277  |RES C,F, 1/8W, 5%, 100 RDZAP1@1J| 58{R278  |RES M. F, 1/8W, 1%, 68 RMAPGSROF
59|R279  |RES C F, 1/8¥, 5% 19 RDGAP10@J| 60|R280  |RES C.F, 1/8W, 5% 120 RDGAP121J
61 R281  |RES C F, 1/8W, 5% 2, 7K RDOAP272J| 62|R282  |RES C.F, 1/8W, 5%, 109 RDGAP1A1J
63|R283  |RES C.F, 1/8W, 5%, 100 RDOAP101J| 64|R284 [RES C.F, 1/4¥, 5%, 22 RDIBP220J
65|VR203 |RES SR, VGR6STL1B-H0KB 572-320-1| 66|VR204 |RES SR, VGAGSTL1B-100B 572-327
67\VR205 |RES VAR, K162A00-19KB X2 571-308
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(5).

CHZ PREAMP. &

TRIGGER PICK—OFF

PAGE ; 5

NO. {FND NO DESCRIPTION & SPEC, P 7/ N |NO. |[FND NO DESCRIPTION & SPEC, P/N
1{C320  |CAP CER, 5@V, J, 470PF CK1HLA71J| 2|C322  |CAP CER, 50V, Z, 0, 91UF CK1HL193Z
3|C323  |CAP CER, 5@V, J, 4T0PF CK1HLA71J| 4|C324  |CAP CER, 5@V, J, 82PF(T. C BLACK) |CT1HL828J
5|C327  |CAP CER, 5V, Z, 8, B1UF CK1HL193Z| 6{C328 |CAP CER, 50V, Z, 9. 91UF CK1HL193Z
7\C329  |CAP CER, 50V, J, 15PF(T. C BLACK) |CT1HL150J| 8|C332 |CAP CER. 5@V, J, 15PF(T, C BLACK) |CT1HL158J

9|C331  |CAP CER, 50V, Z, 8, @1UF CK1HL103Z| 10|D394 [DIODE ZENER, DZ-6. 8B 585-161
11{Q305  |TRANSISTOR, 2N3984 611-906-1| 12/Q306  |TRANSISTOR, 2N3994 611-996-1
13{Q397 | TRANSISTOR, 2N3996 611-922-1| 14/Q3@8  |TRANSISTOR, 2N3906 611-922-1
15{Q399 | TRANSISTOR, 2N3996 611-922-1| 16/Q318  |TRANSISTOR, 2N3906 611-922-1
17(@311 | TRANSISTOR, 2N3996 611-922-1| 18/@312  |TRANSISTOR, 2N3996 611-922-1
191Q313 | TRANSISTOR, 25C1997 611-184 | 20|R342  |RES C.F, 1/8¥, 5% 10 RDAAP100J
21|R344  |RES M.F, 1/8W, 1%, 1K RMAP10O1F| 22(R345 |RES M. F, 1/8W, 1%, 2K RMAP2OG1F
23|R346  |RES M.F, 1/8W, 1%, 1, 5K RMAP15@1F| 24(R347 [RES M.F, 1/8W, 1%, 1. 5K RMAP1501F
25|R348  |RES C.F, 1/8W, 5%, 220 RDOAP221J| 26{R349 [RES C.F, 1/8W, 5%, 10 RDAAP10GJ
27{R350  |RES C.F, 1/8W, 5%, 47 RDOAP47QJ| 28|R352  [RES C.F, 1/8W, 5%, 4. 7K RDAPAT2J
29{R353  [RES C.F, 1/8¥,5% 4, 7K RDOAP472J| 3@|R356  |RES C F, 1/8W, 5%, 47 RDOAPA7BJ
31|R357 |RES M.F, 1/8W, 1%, 1. 5K RMAP1501F| 32|{R358  [RES M. F, 1/8W, 1%, 1K RMAP10O1F
33|R359  [RES M.F, 1/8V, 1%, 1K RMAP10A1F| 34(R360  [RES M.F, 174W, 1% 1. 5K RMBP15Q1F
35/R361  |RES M.F, 1/8W, 1%, 1. 5K RMAP1501F| 36{R362  [RES C.F, 1/8W, 5%, 47 RDGAPATRJ
37|R363  [RES M.F, 1/4¥, 1%, 1, 5K RMBP1581F| 38|R364  (RES C.F, 1/8W, 5% 4. 7K RDGAPATZJ
39|R365  [RES C.F, 1/8W, 5%, 4. 7K RDOAPA72J| 40|R366  |RES C.F, 1/4N, 5%, 820K RDOBP824J
41/R367 |RES C.F, 1/8W, 5%, 120 RDAAP121J| 42(R368  |RES C.F, 1/8W, 5% 1K RDAAP102J
43|R369 |RES C.F, 1/8W, 5% 1. 2K RDOAP122J| 44|R370  |RES C.F, 1/8W, 5%, 22 RDGAP220J
45|R371  |RES C.F, 1/8VW, 5%, 22K RDAAP223J| 46|R372  [RES C.F, 1/8W, 5%, 100 RDBAP101J
47|R373  |RES M.F, 1/8W, 1%, 68 RMAPG8BROF | 48|R374  |RES C.F, 1/8W, 5%, 19 RDGAP102J
491R375  |RES C.F, 1/8¥, 5%, 2. 7K RDGAP272J| 5@|R376  |RES C.F, 1/8W, 5%, 120 RDOAP121J
51|R377  |RES C.F, 1/8W, 5%, 2. 7K RDGAP272J| 52|R378  |RES C.F, 1/8W, 5% 100 RDGAP101J
53|R379  [RES C.F, 1/8N, 5%, 100 RDOAP101J| 54|VC306 |CAP TRIMMER, TZA3PA50NR, YEL 581-132-3

55|VR3@3 |[RES SR, VGO68TL1B-5¢KB 572-320-1| 56|VR304 |RES SR, VGO6STL1B-100B 572-327
ST|VR306 |RES VAR, V16L4 PCB(E113-19961) |571-957 | 58|W381  |WIRING HARNESS, WH191 550-621-B
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(6).

VERTICAL CONTROL

PAGE ;: 6
NO. {FND NO DESCRIPTION & SPEC. P 7/ N |NO. |FND NO DESCRIPTION & SPEC, P/N
1{C461  |CAP CER, 5@V, J, 680PF CK1HL681J| 2|C492 [CAP CER, 58V, J, 680PF CK1HL681J
31C4B3  |CAP CER, 50V, Z, 8. 1UF CK1HL193Z| 4|C404 |CAP CER, 58V, Z 9. @1UF CK1HL193Z
5(CA@5 |CAP ELE, 5@V, M, 1UF(BP) 581-117 6|C406  |CAP CER, 58V, K, 5600PF CK1HL562K
7iC407  |CAP CER, 50V, J, 220PF CK1HL221J| 8|CA@8F |CAP CER, 5@V, J, 220PF CK1HL221J
9{C409  |CAP CER, 50V, Z, @, #1UF CK1HL193Z| 18|C413  |CAP CER, 54V, Z, 8. B1UF CK1HL183Z
11|D495  |DIODE, 185133 585-128 | 12|D4@6  |DIODE, 1SS133 585-120
13|D4@7  |DIODE, 1SS133 585-120 | 14|D428  |DIODE, 155133 585-120
15(D4@9  |DIODE, 188133 585-120 | 16|D419  |DIODE, 158133 585-120
17(D411  |DIODE, 188133 585-120 | 18|D412  |DIODE, 1SS133 585-120
19|D414  |DIODE, 1N4148 OR DS4148 585-902 | 28{D415 |DIODE, 1N4148 OR DS4148 585-902
21/D416  |DIODE, 1N4148 OR D3S4148 585902 | 22|D417  |DIODE, 1SS133 585-120
23/P4@1  |CONNECTOR WAFER, LW-2640-04 531-903-7| 24{Q401  |TRANSISTOR, KTC3198-Y 611-991-1
25/Q402  |TRANSISTOR, 2SC19@7 611-184 | 26|Q403  |TRANSISTOR, 25C1997 611-184
27\R401  |RES C.F, 1/4W, 5%, 27 RDOBP270J| 28!R402  |RES C.F, 1/8W, 5% 1, 8K RDAAP182J
29|R403  |RES C.F, 1/8W, 5% 220 RDGAP221J| 38|R404  |RES C.F, 1/4N, 5%, 27 RDOBP270J
31({R405 |RES C.F, 1/8W, 5% 1, 8K RDPAP182J| 32{R406  |RES C.F, 1/8W, 5% 220 RD2AP221J
33|R429  |RES C.F, 1/8W, 5%, 4. 7K RD@APAT72J| 34|R410  |RES C F, 1/8W, 5%, 4, 7K RD2APAT2J
35|R411  |RES C.F, 1/8W, 5%, 4. 7K RDOAPA72J| 36(R412  |RES C.F, 1/8¥, 5% 4, 7K RDBAPA72J
37\R413  |RES C.F. 1/8W, 5% 4. 7K RDOAPA72J| 38|R414  |RES C.F, 1/8W, 5% 10 RDIAP102J
39{R415 |RES M.F, 1/8V, 1%, 300 RMAP300OF | 40|R416  |RES M.F, 1/8W, 1%, 300 RMAP3000F
41|R417  |RES M.F, 1/8W, 1%, 2. 7K RMAP27@1F| 42\R418 |RES M.F, 1/8W, 1%, 2. 7K RMAPZ2701F
43|R419  |RES M.F, 174W, 1%, 1, 2K RMBP1201F| 44\R420  |RES M.F, 1/8W, 1% 332 RMAP3320F
45\R421  |RES C.F, 1/8W, 5%, 82K RDGAP823J| 46|R422  |RES C.F, 1/8NW, 5%, 100K RD@AP104J
47/R423  |RES C.F, 1/8W, 5% 200K RDGAP204J| 48|R424F |RES C.F, 1/8W, 5% 22K RD@AP223J
49{R425  |RES M. F, 1/8W, 1%, 332 RMAP3320F | 5@|R426  |RES M.F, 1/8N, 1%, 332 RMAP3329F
51{R427  |RES M. F, 1/8¥, 1%, 332 RMAP3320F | 52{R428 |RES M.F, 1/8V, 1%, 2K RMAP2OO1F
53(R420  |RES M.F, 1/8W, 1%, 86.6 RMAPS6R6F! 54|R438  |RES M. F, 1/8W, 1%, 2K RMAP2OQ1F
55{R431  |RES M. F, 1/8W, 1%, 86,6 RMAPBGREF| 5615401  |SWITCH LEVER, SLLR-524N0O 521-109
57,0401 IC TTL, GD7ALST4AP GSS 591-163-9| 58/%4P2 |WIRING HARNESS, WH120 550-640-A
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