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1. GENERAL

8. ADJUSTMENT DIAGRAM . i cooviin s vaoiam a5 65 D i Sasansi 5 64 e 30
' 11 DESCRIPTION
9. MACHINERY ASSEMBLY DIAGRAM.. . . . - . .« .ttt it e it n e nennns 3 _
The model PS-200/201/205 oscilloscope is a dual-channel oscilloscope
; with frequency bandwidth DC to 20 MHz at —3dB, maximum sweep time 10 nsec/
10. SCHEMATIC DIAGRAMS . . . ..o ittt vt ie sttt in e n s s ananenreer s 33 DY, and maximum sensitivity 1 mV/DIV, Waveforms are accurately presented on

the oscilioscope’s 150 mm rectangular CRT screen with internal graticule. Model
_ P5-201 has illumination, component test, and beam find functions more than model
11. PARTS LIST. .. ... e R A S S S I o R 39 ‘ PS-200. Moaodel PS-205 has delay sweep, two sweep mix, CHB output, and
' . Z-modulation besides functions of model PS-201.

The oscilloscope is rugged, easy to operate, and exhibits a high operation reliability.
These models provide many conveninent features and special functions which make
itse!f be an ideal instrument for diversified types of research, production, education,
and development of electronic equipment ar circuitry,

1-2 CHARACTER

{1} Easy to operate
Locations of all switchs and functions are laid out taking purposes and
frequencies of their uses into consideration.

{2} High input impedance
The CHA and CHB have the same input impedance, The input impsdance of
CHA, CHB is 1M§2 +/— 2%, 25PF +/— 10PF, atlowing the use of 10X probas.

{3} Variable holdaff function
Signals with complex repeating periods which resist triggering can be stably
triggered with a simple adjustment of the hold off level,

LR S

{4} 2 channel X-Y operation
X-¥Y waveform analysis is achieved by switching the CHA signal into horizontal
deflection circuits and the CHB signal into the vertical deflection circuits.

{5] 2 sweep mix function
The main sweep and the delayed sweep can be viewed at the same time.

{6) CHB cutput {PS-205 only)
Its output is on rear panel of model PS-205. The CHB signal output allows
connection to frequency counters and other devicaes, _ /
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{8)
(9)

(10}

Z-modulation connector (PS-205 only)
Its input is on rear pane! of model PS-205. Input terminal is used for external
intensity modulation signal.

Ext trig input jack
For introducing an external signal for use as a trigger signal. TRIGGER
SOURCE switch must be in EXT position for external trigger signal to work.

Trigger of TV sync.
The oscilloscope has a sync separator circuit, which allows triggering for TV, V
signal and TV. H signal.

Feature

ImV/DIV MAX. VERT. SENSITIVITY,

15V/DIV MIN. VERT. SENSITIVITY,

10nS/DIV MAX. SWEEP RATE,

BUILT-IN CONPONENT TESTER. {PS-201/206 only)
BEAM FINDER, HOLD-OFF, ILLUMINATE.

WITH DELAY SWEEP. (PS-205 only]

TWO SWEEP MIX FUNCTION. (PS-205 only)
100V/120V/220Vv/240V POWER SOURCE.

2 SPECIFICATION

CATHODE RAY TUBE

150mm rectangular screen with internal graticule
8*10 DIV, 10mm/DIV P31 phosphor, 2.1KV Accel. Voltage

VERTICAL DEFLECTION({Y)

Bandwidth DG —~ 20MHz [—3dB), DC — 30MHz (—6dB)

Sensitivity TmV/DIV (10MHz, —3dB)

Attenuator 5mV/DIV — BV/DIV on 1-2-6'sequence, 10 ranges +/— 3%
x5 MAG +/— 5%, variable control with 3:1 {15mV/DIV —
158V/DIV)

input Impedance 1M +/— 2%, 25PF +/— 10PF

Max. Input 400V {DC+AC peak}

Rise TIme About 17.5nS

Over Shoot Less than 5% (1KHz 5QU. WAVE}

Operation Mode CHA, CHB, DUAL, alternate, chopped (approx, 600K Hz)

Algebraic Addition CHA+CHB, CHA-CHB

Inverter CHB onty

HORIZONTAL DEFLECTION(X)

Operation Mode X-Y mode

CHA: X axis

CHB: Y axis
Bandwidth DC — iMHz {—3dB)
Phase Shift Less than 3° at 50K Hz

TIMEBASE SYSTEM

Horizantal Display: Main, Mix (both main sweep and delay sweep display}, Delay.
{PS-206 only}
Hold Off Time: 5:1 continuously variable {.1uS/DIV)}

MAIN TIMEBASE ;
Sweep Rate 28/DIV — . 1uS/DIV, 20 steps, in 1-2-5 sequence
Accuracy +/- 3%
Variable Time Control 5:1, uncalibrated, continuously variable betwean stepa
and to at least 15/D1V,
Magnifier *10 additional error +/— 10%, extend sweep rate up to

.



DELAY TIMEBASE
Sweep Rate
Accuracy
Magnifier

Delay Time Position

10nS/DIV

(PS-205 only)

2S/DIV — .1uS/DIV, 20 steps in 1-2-5 sequence
+/— 3%

*10 additional error +/— 10%

extend sweep rate up to 10nS/DIV

Variable control to locate desirable waveform for
extending

TRIGGERING SENSITIVITY

SYNC. BANDWIDTH INT EXT
TV-V DC—- 1KHz More than 0.5 DIV = 0.05Vp-p
TV-H 1KHz — 100KHz More than 0.5 DIV = 0.05Vp-p
AUTO 100Hz — 40MHz More than 1.5 DIV Z0.1Vp-p
NORM 100Hz — 40MHz More than 1.5 DIV =20.1Vp-p

SYNCHRONIZATION

Source
Slope
Coupling

CHA, CHB, LINE, EXT, ALT
+/—
AUTO, NORM, TV-V, TV-H

COMPONENT TESTER

(PS-201, PS-205 only)

Test Voltage
Test Current

Max. 6 Vrms (open circuit)
Max. 11mA (Shorted)

Test Freq. Line Frequency

Components Capacitor, Inductor, Diode, Thyristor, Transistor, Zener,
etc.

GENERAL.

CHB Output Output level 100mV/DIV (no load)

(P5-205 only) B0mV/DIV (with 50 load)

Gratieule Illumination
Beam Finder

(PS206 PS-201 only)
Calibrator
Z-Modulation
(PS-205 only)

Bandwidth: 20Hz — 20MHz (-3dB)
Adjustable (PS-205, PS-201 only)
Compresses trace for ease in locating off-screen signals

About 1KHz, 2Vp-p +/— 3%. Square wave

Positive TTL signal, low level blank intensity at any inten-

sity, high level unblank any intensity

Trace Rotation Adjustable on front panel

Power Source 110V, 125V, 220V, 240V AC, 50/60Hz
Power Consumption Approx. 40 Watts (maximum)
Dimensions 324(W)*398(D)*132(H)mm (body)
Net Weight Approx. 7.6ka

Rated Range of Use 10°C — 35°C, 10 — 80% R.H.

Limits of Operation 0°C — 50°C, 10 — 80% R.H.

Storage Environment —30°C — 70°C, 10 — 90% R.H.

*The specifications are subject to change without notice.

3. NOTICE BEFORE OPERATING

3-1  Unpack the oscilloscope

dealer.

3-2 Environments

to the circuits.

Such fields may disturb the measurement,

Upon receipt of the instrument, immediately unpack and inspect it for any damage
which might have been sustained when in transportation or shortage of accessories,
If any sign of damage and shortage of accessories are found, immediately notify the

Normally operational temperature of the oscilloscope is 10° to 35°C (50° to 95°F).
Operation of the instrument outside of this temperature range may cause damage

Do not use the instrument in a place where strong magnetic or electric field axlaty,

J.
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3-3 Check the Line Voltage

The oscilloscope can operate on any one of the line voltages shown in the below
table, by inserting the line voitage selector plug in the corresponding position on the
rear panel. Before connecting the power plug to an AC line outlet, be sure to check
that the voltage selector plug is set in the correct position corresponding to the
line voltage. Note the oscilloscope may not properly operate or may be damaged if
it is connected to a wrang voltage AC line,

When line voltages are changed, replace fuses also as required.

NGiRa) Voltage tolerance Fuse
voltage
1MoV o8 — 121V
- 8G0mA
126 110 -- 137 V
220V 198 - 242 V
600mA
240 v 216 - 264 V

Valtage selector piug on rear panel of instrument is shown below,

Line Voltege Fange: Y10V~ 137V
Fuss: 800maA,
Selsctor: 128V

Line Voltage Range: 89V~121¥
Fust: BOOMA
Selector: ¥10Y

v v

(309 PR s

ove
oL

Line Voltage Range: 198V ~ 242V
Fuse B800mMA
Balectar: 220V

Lina Voltege Rangs: 216V — 264V
Fute: 600mMA -
Selecror: 240V

-

=\

3-4 CRT Intensity

'n arder to prevent permanent damage to the CRT phosphor, do not make the CRT
1race excessively Dright or leave the spot stationary for an unreasonably long time.
3-56  Operating within maximum signal input limits

The maximum input voitage of each input connector and probe input is shown in
the following table, NEVER apply a voltage higher than specified.

Input terminal Maximum allowabie input voltage

CHA, CHBE, inputs 400 Vpeak {DC + AC peak}

EXT TRIG input 300 Vpeak (DC + AC peak)

Probe inputs (X10) 600 Vpeak (DC + AC peak)

30 Vpeak {DC + AC peak)

Z-Modulation input

3-6 Hints for operating oscilloscope

Observe the foilowing suggestions for successful instrument operation:

® NEVER place heavy objects on oscitloscope.

® NEVER operate with input voltages exceeding maximum limits.

® Do not insert wires, pins, or other metal objects intp ventilation holes.

® NEVER place a hot soldering iron on or near the cabinet or especially near the

CRT screen.

Do not place a magnet or magnetic generating device near the cabinet,

® Do not move or pull oscilloscope with power cord or input probe cord. Especially
never move instrument when power cord or signal input lead is connected to &
circuit.
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4. OPERATING CONTROLS, INDICATORS, © Vetical axis:
AND CONNECTORS 1

CHA {Xtinput ..... ... ... @ Vertical input terminal of CHA. During X-Y
j CHAX operation, this becomes X-axis (abscissa) input
4-1 FRONT PANEL; : ‘ 1ha 75PF terminal.

Fig 4-1/4-2/4-3 show the model PS-200/201/205 oscilloscope front panel operating

contrals, indicators, and signal input connectors, A ooy, e j

CHB (Y}linput . .. ...... Vertical input terminal of CHB. During X-Y

o CRT eircuits: . CHB[Y] operation, this becomes Y-axis {ordinate) input
14t 256F terminal.
POWER: sy s v s swa @ Main power switch of the instrument. When this
aN POWFR switch is turned on, the LED (32) above the
@) switeh is also turned on, g
DC/GND/AC switches . . (2){4) Selects foliowing input coupling aptions for
ILEUM ... €0 Graticule illumination adjustment {PS-201/205 CHA(D), CHB 43 :
only). DC: de coupling, all signal are directly connected
2 to attenuator.
INTENSITY control .., .. Con.rois h i i 5 i .
@ i rols. brig ".m“ of: disptay.. (Glockwise fota GND: input signal is swiiched off and attenuator
INTEN tiun incraases brightness, 2 :
15 grounded.
AC: blocks dc signal component allowing only
AC signal to pass into attenuator.
FOCUScontrot. . ....... @ After obtaining appropriate brightness with
) INTENSITY, adjust FOCUS for clearest line. CH1/CH2 VOLT/DIV CHA(X)/CHB(Y) attenuator. Selects deflection
Pty SWITENES: omim me s omees @@ factor from 5v/div to bmv/div (1-2-5 sequence,

10 positions).

BEAM FIND pushbutton . . @ Brings beam trace to center area of screen
regardless of location (PS-201/205 only).

IF AR L IML:

O

WAR PULL = SMAL

TRACE ROTATION..... @9 Semifixed potentiometer for aligning the '
horizontal trace in paraliel with graticule fines. VARIABLE. ... ..... @@ Fine adjustment of sensitivity, with & factor
O ) of 1/3 or lower of the panel-indicated value.
A R : At the CAL'D position, sensitivity is calibrated
BETE ooy v wooommsne i wme s @ For installing a camera mount in one-touch to the panel-indicated value, When this knob is
" operation, pulled out (x5 MAG state], the amplifier

- sensitivity is multiplied by 5 times.
EAlter v wncumee s wmg @ Gray filter for ease of waveform viewing. Can be

removed in onetouch operation. /‘ ] \ ) J
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POSITION. .. ... ...

POSITICN

i
Y

DULL I8

VERT MODE ..........

VERT MONF

CHa

.H

LILAL

o Triggering

TRIGGER SOURCE
SAHTER v v e o s v w

SOURCE
THA )

LHA
LINF

[

| =0 G Bt B - 1 | € —————
input terminal

PX| TR

i, MAN

@

CHB vertical position control of trace or spot.
Pulling up position is inverter.

Selects the operation mode of the vertical axis.
CHA: CHA operates alone.

CHB: CHB operates alone and X-Y switch,
DUAL: Dual-channel operation with CHA and
CHB swept alternately, Suitable for observation
with fast sweep speeds.

CHOP: The operation between channels chopped
at a fraquency of approximately 500 kHz of
displayad channels. Suitahble for observation with
slow sweep spesds. When use chop, pull up
HOLDOFF switch,

ADD: For mesasurement of algebraic sum or
difterence of CHA and CHB signals, employing
the function of CHB PULL INY switch.

Four positions switch:

CHA: A sample of signal derived from CHA
input connector is used as one of a trigger signal
and X-¥Y or ALT TRIG.

CHB: A sample of signal derived from CHB input
connector is used as a trigger signal.

LINE: AC line signal is used as the trigger signal.
EXT: Trigger signal is obtained from EXT TRIG
cannector.

This tarminal is used in common for external
triggering signal and external horizontal signal.
To use this terminal, set SOURCE switch 23
to the EXT position.

TRIGGER COUPLING

COUPLING
ALITI

HOAM
T

TV

SLOPE AND TRIG

TRIG
LEWEL

LU |

Chooses trigger type:

AUTO: Automatically aperates trigger action.
Trigger level is obtained from trigger signal
peak-to-peak value. TRIG LEVEL control is
adjusted to a tevel within peak range of signal.
Bandwidth is 100 ~ 40MHz when signal is more
than 1 DIV and level between —6V ~ 45V,
NQRM: Trigger level range is obtained by
adjusting TRIG LEVEL control,

Bandwidth is 100 ~ 40MHz when signal is mare
than 1 DIV and level between —5V ~ +5V/,
TV-V: Trigger bandwidth range is DC ~ 1KHz
when signal is mere than 1 DIV and ievel
between —bV ~ +5V.

TV-H: Trigger bandwidth range is 1KHz ~
100KHz when signal is more than 1 DIV and
level between —BY ~ +5V/,

Selects triggering stope:

“+" Triggering occurs when trigger signal crosses
trigger level in a positive-going direction, Push
down to be slop "+,

""" Triggering occurs when trigger signal ¢rosses
trigger leve! in a negative-going direction. Pull up

i ur

to be slop .

P ]

LINR L Slﬂpe Slope

N WS

Triggering point Triggering polnt

TRIG LEVEL knob is for displaying a
synchronized stationary waveform and setting
a start point for the waveform. '

As this knob is turned in clockwlse direction,
the triggering level moves upward on the dis-
played waveform; as the knob is turned in
counterclockwise, the triggaring level moves
downward,
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HOLD OFF control . . . . . . @9

HOLDOFF

i

FFols SHOF

O Time Base

MAIN. MIX AND DELAY
SWItEh . . .. ...,

M DELSY
[SEATS T R |
- -

O

XY

-

MAIN
TIME DIV

VAR Control , .. ....... @

POSITION {PULL x 10} .. (8

-]
POSITION

FULL x10RAG

When the measured signal has a complex wave-

-form with two or more repetition frequencies

iperiods), triggering with the abovementioned
LEVEL control alone may not be sufficient for
attaining a stable waveform display,

Selects the sweep for the main, mix or delayed
sweep mode and for X-Y switch,

{PS-205 only,
X-Y pushbutton)

@9 of PS-200 and PS-201 is

Twenty positions ranging from: 0.2 sec/div to
0.1 us/div in 1-2-5 sequence.

Provides continuously variable sweep rate by a
factor of 5.

Positions the display horizontally, Pulling control
out increases the displayed sweep rate by a factor
of 10, -

7

DELAY TIME/DIV........ (17 Selects the sweep time for delayed sweep.
{PS-205 only)

DELAY
TIME/DIV

DELAY TTIME
POSITION. ... ........ @9
{PS-205 only)

Variable control to locate desirable waveform
for extending.

¥ TIME POS

o QTHERS
COMP TEST jacks..... @ Input banana jacks to test componant function
i {PS-201/205 oniy).

Aok TegT

|

CAL (WVpp)............ @ This terminal delivers the calibration voltage of
2 Vp-p, approximately 1 kH2, positive sguare
wave. :

5,
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GND ~+-c v e Graund terminal of oscilloscope mainframe.
!-_- )
POSITION. , . - .o oo vn {27) CHA Vertical position control of trace or 1 s
& 5 : et
POSITION spot. Pulling up position is ALT TRIG. 2
13, e
\ ] @
ALT ; A 5
=110
e 5 = =
. 2
a—f of E
LA A g - B
=l
42 REAR PANEL (Fig4-4) ~ - D00 BN |
w -
2 & —- EEO : )
Z AXIS INPUT .. ...... @ Infput terminal for external intensity modulation g (. _ W é@
{P5-205 only} signal, - - g -
= ey go % s,
CHB(Y) SIGNAL Delivers the CHB signal with a voltage of 8 -y T OE' £ e
OLITPULT i s s v g @ approximately 100 mV per 1 DIV of graticule. Ty > - i &
{PS-205 only} When terminated with 50 ohms, the signal is o & 1T t %O =
attenuated to about a half, May be used for 8 & = L
frequency counting, etc. 2 4
-
Q)
AC power input Input connsctor of the AC power of the instru- r I
conpector . . ... @ rment, Connect the AC power cord (supplied) T
to this connector,
AC voltage selector plug For selecting the AC voltage of the instrument @ k4
and fuse: v weoss ws o @ by aligning its arrowhead mark in the cor F
responding position and fuse is inside. i et M HHHTHH
ﬂ% ¥
Studs . .. ........ ..., @0 Studs for laying the oscilloscope on its back to B
operate it in the upward posture. Also used to ¥
take up the power cord. I
- (< S
\ =/
| —




HrHH

A3l
Ay3d

3008 LEdA

AS LA

#
el FERE AT
HHH

| 1] |
w8 RO ee B8 aRns

JJ_

T

AT

PAETAURRTARRTRINATE FI S

A AL

- R HH

—

\

O
-

-

7

-1
A

Genl 1 -
5= OFLG 00
ﬁ G 'D”m it el ImU .G.‘mquZ_n_n_JMmm‘R ._w .nu_._ _ " _ _ i Fr - !
rF .. : . 1 f " mL —
/ Ll 2NN i

: ; _ : il
8y 1) T @t WS W i 82 8208 18T 3>

fo- TP
R :

73INVd LNOYd4 L0ZSd




G-p "Bid4

@ @

@ha Ve
\ {113
&

HOQL1J3738 A9YLTOAINN

AL
T
nnnnnnnnn (-]

B L] w004
38N4{3DY110A SNF|EOLDa 138
T CHO AO LIINNOEIT v d=daxe
TINNCIHR I TIMHOL FHAMERS
HAHTH SHIAOD TAONEN 1OW 00+

LMdNE .—._.-n_._-.._ou_‘z.n.v_mj
\i/ ONINdVM

SIXY-Z (Wa-HO @ @ ® .
W o

& 6t

ot
g

Taan
A

T3INVd Uv3IH G0Z-Sd

m |
® —
;
= !
20
= b o = !
of 1, 1]l @ ®
L
A
HOLDIITIS IDYLIOAINIT P FYTTRrTTS T
a0 AZNE- AL ARE
TR AL AT
i 1w iy @ ol i ADLL- A ﬁ"
Bl b 1Y . T R 25N4)39¥110A INFA|HOLII3S
W Y WO
"L ) O A
WRLEN WO BAOEEES 10N O+
N omNdvm
T

L
@ ® m@ .
o

T3NVd dV3IH L0Z-S4/002-Sd




-

5. OPERATING PROCEDURES AND METHODS

5-1 PREPARE BEFORE USE
1. Check the AC line voltage selector plug on the rear panel of the oscilloscope in

correct position for the AC line voltage before connecting the power cord to the
AC line outlet.
2. Set the switches and controls of the front panel as shown below:
* POWER B in OFF position.
* INTENSITY fully countarclockwise.
* FOCUS &8 In mid-position.
* VERT MODE(?) in CHA position.
* CHA and CHB amplitude VAR(E) 1) 10 CAL.
* CHA-position and CHB-position to mid-position.
* AC-GND-DC(2) @ in GND.
* VOLT/DIV(4) 40to 50 mV/DIV.
* TIME/DIV {5 to 0.5mS/DIV.
* Sweep VAR g to CAL.
* COUPLING in AUTO position.
* SOURCE 23 in CHA position,
* TRIG LEVEL 28 is push down to “+".
* MIAN/MIX/DELAY (X-Y) §9 to MAIN position. (PS-205 only)
* POSITION 48 to mid-position.

5-2 BASIC OPERATING PROCEDURE

1. Plug the power cord into AC power outlet then turn the power switch on and
make sure that the power pilot LED is lit.

2. Adjust INTENSITY control for comfortable view of traces. If base lines ave not
found, press BEAM FIND button to locate traces and adjust CHA POS controis
and harizontal POS control to center traces on CRT display.

3. Connect the probe (in the 10:1 division ratio, supplied) to the CHA INPUT
terminal, and apply the 2 Vp-p CALIBRATOR signal to the probe tip.

4. Set the AC-GND-DC switch in the AC state. A waveform as shown in Fig, 5-1.

|
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5. Adjust the FOCUS control until the sharpest trace image becomes available.

6. Single-channel operation with CHB also can be made in a similar manner,
5-3 DUAL-CHANNEL OPERATION

Duat-channel includes ALT {set VERT MODE in DUAL position and push down the
HOLDOFF switch) and CHOP {set VERT MODE in DUAL pasition and pull out the
HOLDOFF switch).

When in the ALT mode, one channel is displayed for an entire sweep, then the next
channel is displayed for an entire sweep. This mode is used primarily for display of
high frequency signals at fast sweap speeds.

When in the CHOP mode, the channel signals are chopped in sequence at a rate of
about 2 usec {(500KHz), Dual-channel traces are simultaneously displayed in a time-
slicing method. This mode is used primarity for display of low frequency signals at
low sweep speeds,

54 ADD OPERATION

Set the VERT MODE switch in the ADD position then signals of CHA and CHB can
be added as an algebraic sum on the screen. :
When the CHB position knob is pulled out {putl INV}, the signals of CHA and CHB
become the difference between them on the sereen, '

55 X-Y OPERATION

When MAIN/MIX/DELAY X-Y switch §9 is set at the X-Y position, the VERT
MODE switch (7) is set to the CHB and source switch to the CHA [X-Y]
position, the oscilioscope operates as an X-Y scope with the CHA signal for the X-
axis and the CHB signal for the Y-axis. The X-Y position is controled by the
horizontal position knob, The bandwidth of the X-axis becomes DC to tMHz {—3dB).
When high frequency signals are dispiayed in the X-Y operation, pay attentlon to the
frequency bandwidths of the phase difference between X and Y axes.

56 TRIGGERING:

Proper triggering is essential for efficient operation of an oscilloscope. The user of
the oscilloscope must make himself thoroughiy familiar with the triggering functions
and procedures.

{1} Function of SOURCE switch:
To display a stationary pattern on the CRT screen, the displayed signal itself or a
trigger signal which has a time relationship with the displayed signal is required to be




applied to the trigger circuit. The SOURCE switch selects such a trigger source.

CHA-— The signal applied to the input terminal of CHA is picked off from respective
preamplifier in arder to be used as CHA trigger signal,

CHB— The signal applied to the input terminal of CHB is picked off from respective
preamplifier in arder to be used as CHB trigger signal.

This CHA or CHE trigger method is used most commonrnly. The signal applied to the

vertical input terminal (the measured signat} is branched off from a point in the

amptifier circuit and is fed to the trigger circuit through the SOURCE switch. Since
the trigger signal is the measured signal itself, a very stable waveform can be readity
displayed on the CRT screen.

LINE—The AC power line frequency signal is used as the trigger signal, This method
is effective when the measured signal has a relationship with the AC line
frequency, especially for measurements of low level AC noise of audic
circuits, thyristor circuits, etc.

EXT— The sweep is triggered with an external signal applied to the external trigger

input terminal,
An exiernal signal which has a periodic relationship with respect to the
measured signal is used. Since the measured signat {vertical input signal} is not
used as the trigger signai, the wavefarm display can be done independent of
the measured signal.

{2) Functions of COUPLING switch:
This switch is used to select the coupling of the triggering signal to the trigger circuit
in accordance with the characteristics of the measured signal.
AUTO: When no triggering signal is applied or when triggering signa! frequency is
more than 100Hz, sweep runs in the free run mode,
NORM: Whean no triggering signal is applied, sweep is in a ready state and the trace is
blanked out. Used primarily for observation of signals of 100Hz or lower,
TV-V: Trigger bandwidth range is DC ~ 1KHz when signal is more than 1 DIV and
lavel betwesn =5V ~ +5V,
TW-H: Trigger bandwidth range is TKHz ~ 100KHz when signal is more than 1 DIV
and level between —5BV ~ +5V.

{3} Functions of VERT MODE
The triggering circuits are designed with certain relationships to the vertical mode
setector switches. These relationships are shown in the following table,

VERT
MODE CHA CHB DUAL ADD CHOP
Triggered by | Triggered by | Triggered by | Triggerea=by | Triggered by
TRIG CHA sig. CHB sig. CHA or CHB |[CHA or CHB |CHA or CHB
sig. sig. sig.

-

_\.

P

.."

-

@ i

Note that jittery may be produced when the sweep speed is slow if the SOURCE
switch is set for AC coupling. ’

{4} a. Function of SLOP switch

This switch selects the slope (polarity) of the triggering signal.

Push down the switch to be set in the “+" state,triggering occurs as the triggering
signal crosses the triggering level in the direction of signal increase li.e, positive direc-
tion}.

Putl up the switch to be set in the "~ stats,triggering occurs as the triggering signal
crosses the triggering level in the direction of signal decrease {i.e, negative direction).

+ / /\/\u Peiitive-golng tlope
- Negatlve-gaing slope )
\ \/\/\ _ Fig. 5-2

k. Function of TRIG LEVEL

Used 1o select a level within signal peak range from which the sweep can be triggered
at a proper input signal starting edge. :

The trigger level changes in the positive direction {upward) as this control knob is
turned clockwise and it changes in the negative direction {downward) as tha knob is
turned counter-clockwise.

{6} Function of HOLD OFF
Cantrols hoid-off time batween sweep signals to cbtain stable display when triggering
an unperiodic signal. The control hold off time ranges from 1 to B times timebase.

A complex wavlorm

{Digicsl signail g Heavy parts ara displaved.

bt Cycle

N

|
I
i
]

Sweep
waveform

L)

|
e s
Vadjusting the |

lHoLD oFF umey
[ { ]

L . Figure 5-3

- -

/




Figure 5-3 @ shows a case for HOLD OFF knob at the NORM position. Various
different waveforms are overlapped on the screen, making the signal observation
unsuccessful.

Figure 5-3 @ shows a case in which the undesirable portion of the signal is hold off.
The same wavefotms are displayed an the screen without overlapping.

fn such a case, the sweep can be stably synchronized to the measured signal
waveform by adjusting the HOLD OFF time (sweep pause time) of the sweep
waveform,

{6) Sweep Magnification

When a certain position of the displayed waveform is needed to be expanded time-
wise, a fastar sweep speed may be used. However, if the required portion is far
away from the starting point of the sweep, the required portion may run off the
CRT screen. In such a case, pull out (set in the x10 MAG state) the POSITION
switch KNOB @ . When this is done, the displayed waveform is expanded by 10
times to right or left with the center of screen at the center of expansion.

10 x madnification

Any part can be covered by means of
POSITION controi.

Figure 5-4

The sweep time during the magnification operation is obtained as follows:

{Value indicated by TIME/DIV switch) x 1/10
Thus, the unmagnified maximum sweep speed (0.2 usec/DIY) can be made faster
with magnification as follows:

0.2 usec/DIV x 1/10 = 20 nsec/DIV

A

When the sweep is magnified and the sweep speed has become faster than 0.2 usec/
DIV, the trace may become darker.

{7) Component Tester Checkout !

1. Press in COMP TEST pushbutton to place oscilloscope in component test
aperating mode,

2. Disconnect CHA and CHB input connectors.

3. Insert diode or zener diode, LED, capacitor, etc., between COMP TEST socket
and ground.

4. Verify that displayed waveform are similar to the Test Patterns shown in Figure
5-5.

5. When you have finished component testing, press COMP TEST pushbutton to
out position, This disables component test mode of operation.

Singla Passive Devica

Shart circoit Rasistor GHOSE Capacitor 47uf Power transformer
primary

Single Transistar

I ]

B-C Junction B-E Juncuion E-C Barrier FET

Single Gioda

Siicone Dipde Germanium diode Zener diode under 8Y Zener diode beyond 12V
Rectifier Oende ¥ 6808t 2 thndes antiparaliel Duccde £ 4. Juf




—~

In-circuit components

B-E Junction # Junclicn  B-E Junction ¢ 0.1pt £-B Junction & Diode Thyristor
Figh-6 FiKR
{8) Function of MAIN/MIX/DELAY switch

When turn the switch to MAIN position, the waveform of display on the screen is
main swasp only,
Whan turn the switch to MIX position, the wavefarm of display on the screen is
shown in Fig 5-6.

rStart point C mixed point

|

e

Fig 5-6

The portion of A is main sweep which is set by the MAIN TIMEBASE. The portion
of B is delay sweep which is sat by the DELAY TIMEBASE. The mixed point C is
continuously variable by means of the DELAY TIME POSITION €0 switch,

When turn the switch to DELAY position. A portion of Fig b6 disappears, the
mixed point C replaces the position of starting point and B portion of Fig 5-6 dis-
plays only an the screen.

Note: DELAY timebase must be faster than MAIN timebase and not exceed10 times.

{9) Adjustment of probe
When the probe is used in X1 position it does not require freguency compensation
adjustment but in_X10 position the probe must be properly frequency compensation

Y

¢

adjustment before use. Procedure of adjustment is indicated and shown betow.

A=<

CAL 2¥pgt
Sat 180 rolation
witch inihe 510
poition.
COMPENBATDR
Ta Scepe [m i
Figure 5-7

Connect the probe BNC to the INPUT terminal of CHA or CHB and set VOLTS/DI V.
switch at 50 mV. Connect the probe tip to the caiibration voltage output terminal
and adjust the COMPENSATOR control with an insutated screwdriver so that an
ideal waveform as illustrated below is obtained.

oyl Arfjurcmeat required Adjusprment required

Figure 5-8
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TIME BASE CIRCUIT
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RT CIRCLIT

SCHEMATIC

oL DESCRIPTION SNMBOL DESCRIPTION
VBRT PER-AMPL CIRCUIT [CHA} R115 10082 5% KW
C101 022uF  +£10% 630V Ri16 680532 5% YW
C102 001uF  £10% 5OV R117 39K t5% pAY
vC102 10PF +20% S50V R118 B.2KE) 159 ALY
VC103 6PF +20% 5OV A119 5.6K £ 5% ALY
Cc104 33PF +10% 5OV R120 1.2KE81 *5% ALY
V(105 10PF T20% 5OV R121 1082 5% YW
VCi06 6PF +20% 5OV R122 10802 + 5% W
cio7 330PF +10% 5OV VH123 20K £2 T20%  uw
C108 Z220PF +10% 5OV R131 10082 *20% uwW
c1t1 LQO022UF  £10% 400V F132 12082 120%  ww
c112 0.0224F £10% 50V A133 12080 +20%  WW
cn13 1000PF  +£10% 50V A134 56K 2 £20%  uwW
cl14 1000PF  +10% 5OV R136 5.6K L1 +20% UW
cC115 0.0224F +10% BOV R136 68152 1% pAL]
C116 10UF T20% BOV R137 100KE  *5% ALY
ct19 10PF +20% 5OV R138 10082 t5% Yaw
c130 100PF +20%  BOV Ri39 475512 +1% pALY
V131 56PF +20% BOV R140 27082 +55 ALY
c132 5PF +20% GOV R141 4751} t1% pAT
C133 5PF 120% BOV R142 56,282 + 19 YW
c134 82PF +20% BOV R144 56,202 1y %W
C135 82PF +20% BOV R145 47K 2 * 5o AT
C136 10UF £20% OV R146 278} *5% AL
c137 10uF T20% OV R147 2782 5% pAY
C140 D1uF +10%  BOV R148 681582 19 W

R149 68182 1% W
0101 1N4148 YR150 10088 120%  WwW
Q101 25K107  FET VRI151 50082 T20% uw
Q102 25C945  NPN VR 152 20K 2 t20% uw
Q103 2SAB44  PNP VR153 20K §2 +£20% uwW
Q104 28C945 NPN vR154 1KE2 T20%  uw
Q120 25C1907 NPN U101 LF13741N
/101 4782 + 5% ALY u102 CA3086
R102 3382 +5% YW ;
R103 ML 1% ATy VERT. -AMPL CIRCWIT {CHB)
R104 900KL2  x05% wwW C201 .022puF  +10% B3OV
R105 111KE2  +05% 4w 202 001gF H10% 50V
R106 990K §2  +D5% uUwW VC202 10PF 120% 50V
R107 10KEL  £0.5% Uw VG203 6PF +20% 5OV
R108 2782 5% Tw c204 33PF *10% 5OV
R109 6882 5% /A% VC205 10PF +20% 5OV
R110 1082 + 5% W V206 GPF +20% 50V
Ri11 470K E) 5% A c207 a30PF £10% 50V
R112 1KE +5% A C208 220PF +10% 50V
R113 1KE +5% A C21 0022ufF  T10% 400V
R114 39082 +5% b c212 022uF t10% S0V




SCHEMATIC SCHEMATIC
Cvban DESCRIPTION SYMBOL DESCRIPTION
c213 1000PF L10% 5OV R235 56K 2 + 5% W
c214 1000PF  +10% 50V R236 68152 + 1% AN
c215 022uF +10% 50V ®r237 100K +5% AL
C216 1DUF +20% 5OV R238 100§2 + 5% A
c218 10PF +10%  BOV R239 47582 + 1% AN
230 100PF T10% ROV R240 27082 +5% A

VECR31 56PF t10% ROV Rzat 47552 11% A
232 SPF 0%  BOV R242 56,212 +1% AN
£233 SPF +10% 50V Rz44 56.252 +1% W
C234 B2PF +£10% 50V R245 4752 +5% ALY
€235 82PF - 110% R245 2752 1 5% A
C236 10UF +20% R247 27802 +5% AN
€237 10{4F +20% R248 658182 1% YW

R249 63182 1% EAY
D201 1N4148 VR250 10082 +20%
Q201 25K107 VR251 50082 +20%
Q202 25C945  NPN VR252 20K 82 +20%
Q203 25A844  PNP VRA2Z53 20K 82 +20%
Q204 250945  NPN VR254 182 +20%
Q220 25C1907 NPN U201 LF13741N
R201 4782 5% U202 CA3086
R202 3342 5% :
R203 18 1% VERT. MiLD AMPL,
R204 900K {2  105% €301 0022uF T 10%  BOV
R205 111kS§2  r05%
R206 990Ky  t05% HW VC303 5OPF +20% 5OV
R207 10K £2 T08% v c304 Qur T10% 5OV
R208 2782 +5% AN C305 O1UF +10% 50V
R209 8882 +5% ALY c307 O1UF +10%  BOV
R210 1082 5% YW c320 0022iF  £10% 5OV
R211 47082 5% AN
R212 1KE2 +5% ALY V322 50PF +20% S0V
A214 3908} t5y ALY €323 DIuF +10% 5OV
R215 10052 +5% ALY caza O1UF T 10% 5OV
R216 6208} *5% ALY €325 JLO14F +10% 5OV
R217 3.9x52 *5% YW c337 1UF T 5% 50V
R218 82K L2 TE% W Ca60 3PF + 5% 50V
R219 56K 82 5% WW C351 3PF + 5% 50V
R220 1.2k 82 +5% pA 352 47PF + 5% 5OV
R221 108} + 5% pA 363 47PF + BY% 50V
R222 1082 5% gAY C360 680PF +20% 25V
R223 1K 2 5% W cams 10MF +20% 26V
VR223 20k § *20% €376 10UF +20% 50V
R231 10082 e %W c377 10F +10% 50V
R232 12082 6%  uW €378 104§ +10% 50V
R233 12082 *5% pAY ZD301 HZ3C2
R234 56K 6% ALY Z0302 HZ3C2

SCHEMATIC
SYMBOL DESCRIPTION
D303 1NG148
D304 1N4148
D305 1MN4148
D306 1N4148
D307 1N4148
D308 1N4148
D309 1NA138
D310 1N4148
Q301 25A1206 PNFP
Q302 25A1206 PNP
Q303 - 25A838  PNP
Q304 25A838 PNP
Q305 25A838 PNP
Q306 25AB38  PNP
Q307 2SAt206 PNP
Q308 25A1206 PNP
Q309 2SAB38  PNP
0310 Z5A838  PNP
Q311 25A1206 PNP
Q312 25A1206 PNP
Q313 25C535 NPN
0314 2SCB35  NPN
Q370 25A838 PNP
Q371 25A838 PNP
Q372 25C1815
R301 478} 1 5% EATS
R302 478} + 5% W
R303 1.6K82 + 5% ALY
R304 1.6KE2 + 5% %W
R305 7.5K82 +5% KW
R306 15082 5% A
VR307 50082 +20%

R308 18052 +5% “w
R309 18082 + 5% A
R310 5182 +5% VW
vR311 1682 +20%

R312 5.6K82 5% HW
R313 s6KE 5% AT
vR314 10K E2 +20%

R315 3382 +5% pAL
R316 3382 +5% W
R317 3380 +5% YW
R218 3382 +59% YW
R318 909f2 +1% AT
R320 6.8KE2 +5% AN
R321 2.2K82 +5% pAL]
R322 22082 +5% PAL

SCHEMATIC
SYMBOL DESCRIPTION
R323 228} +5% ALY
R324 4752 +5% ALY
R326 4782 5% A
R326 15K82 + 5 HW
R327 1.5k82 15% P
Razs 7.582 +5% ]
/329 15082 +5% AN
VR330 50082 +20%
R331 180£2 + 5%, A
R332 18082 +5% EAY
R333 5182 1 5% uwW
VR334 1K +20%
R335 56K 5% pA
R336 5.6KE2 + 5% %W
VR377 10K +20%
R338 3302 +5% LAY
R339 338 +5% PALTR
R340 5,6K$2 + 5% gAY
R341 2282 +5% A
R342 3308 +5% AN
VR343 30082 +20%
R344 33082 +5% AL
R345 47K 8} +5% YW
R346 47K 2 1 5% TaW
R347 22082 +5% b
R348 1KE2 + 5% ©wW
R349 47K +5% AT
R350 47582 +1% A
R351 1KLL +5% W
R352 82082 +5% A
R353 82082 + 5% KW
R354 8202 5% %W
R355 828l + 5% W
R356 1200 +5% YW
H357 1282 +5% LW
R2s8 2.7k8} 5% WW
R359 29KkEL 5% W
R360 47582 +1% pAN
R370 2.2K82 +5% A
R3M 10K €2 +5% PAY
R372 2.7KE2 +5% %W
R373 2.2K52 + 5% ALY
R374 2.2K82 +5% AL
VR375 50082 +20%
R376 10KEL +5% law
R377 2.7k82 +5% LW
R378

1KE2 A5% AL




SCHEMATIC
SYMBOL

DESCRIPTION

SCHEMATIC SCHEMATIC

SYMBOL DESCRIPTION SURiBOL DESCRIPTION

VR379 s00KEE 1 20% Q401 25C1907 NPN

R3380 470KEE 5% W 0402 2501907 NPN

R381 18 6% %W 0403 25C1907 NPN

R382 1082 + 5% AL Q404 25A1206 PNP

R383 33mEE i5% A Q405 25A1206  PNP

R384 5152 *+5% A Q406 251907 NPN

R385 1K + 5% W 0407 649A PNP

R386 1K82 +5% W 0408 660A " NPN

R388 56050 + 5% YW Q409 669A NPN

R380 15K52 +5% b Q410 GA8A PNP

Rag1 1K 5% W Q411 28C2570 NPN

U301 74L574 Q412 252570 NPN

U302 CcD4011 R401 90.912 1% AT

U303 co4011 RA40Z 47580 + 1% A
R403 56082 8% YW

VERTICAL FINAL AMPLIFIER R404 90.052 1% W

C401 27PF £10% 50V R405 47552 +1% %W

c402 2FPF +10% 50V RAGG 56082 + 5% Yy

C403 D1LF * 10% 60V RAO7 63052 T 5% AN
R408 68082 5% AR

VC405 5OPF + 10% 50\" R409 5GOQ + 5% ALY

ca40 O1HF £10% 50V R410 56082 +5% %W

€407 O1uF +10% 500 R41% 2208} 59 W

C408 A7PF  t10% S50V R412 22§} 6% WW

can9 ATPF £10% 50V RA413 22082 t5% AW

c4a10 Q4TUF +10% 260V R414 2282 + 5 W

ca11 047uF +10% 260V R415 22K 1% W

ca12 022uF  110% S0V R416 32K +1% 1w

c413 022uF  T10%  BOV R417 33K  *5% %W

c414 047 1F +10% S0V R418 1k§2 +59g W

c415 14F T 20% 200V RA1Q QK + R/ YW

C416 JMF 0% BOV R420 4752 +EY YW

C420 10PF T10% 50V R421 109 + 5% W

c421 10PF +10% 50V R422 29K T RY, AL

€422 10MF +20% 25V RAZ3 4752 +*5% A

C423 10HF +20% 26V R424 3.3KEL 5% YW

ca24 1HE +20% 200V R425 1K +5% gAY

CcAZ5 10MF +20% 25V R426 4,752 +5% %W

c454 10HF T20% 25V R427 8282 +5% AL

ZD4ao HB-2B-3 R428 4,752 £5% A%

ZD402 HB-2B3 R429 475 5% %W

D403 1N4148 R430 470 15% pALY]

D404 1N4148 VR431 2K 82 +20%

D405 1N4148 R432 33KE2 5% W

0406 1N4148 R433 150 £5% ATy

L401 33uF R434 15082 +5% A

L402 J3UF R435 1082 r5% A

CALIBRATOR, ILLUM, TRACE ROT.

C450 5PF T30% 50V
451 1000PF  +10%  BOV
cas2 OI1pF +10% 50V
ca53 01gF +10% 50V
454 10uF +20% 26V
Q470 25C11162 NPN

Qa7 25C1162 NPN

R450 10K 5% YW
R451 10K£2 +10% UW
R452 3.3K T10% KWW
VR453 75K L2 5% A
R454 470K} 5% “uw
11455 470K$E 5% %W
11456 220k§2 5% YW
Ha57 100K52 5% %W
R458 18K 5% “uW
R459 10K 2 +5% ALY
460 10KE2 * 5% uw
13462 180K i5% ALY
R470 3238 5% “w
VRa71 10KE2 £20%  WW
Ra72 1.5k t5% gAY
11480 10052 5% b
R431 10082 +5% ALY
VR482 2K 8§ T20% UW
1at 04011

TRIG GENERATOR

501 180P T10% 50V
502 0.01F +10%  BOV
c503 33PF £10% B0V
504 0,01 +10% S50V
C505 10uF +20% 25V
511 104F +20% 25V
C548 10uF +20% 26V
549 10MF +20% 25V
c550 10P £10% 50V
551 O1uF +10% 5OV
552 10F +10% 5OV
C553 1000DE  +10% 50V
Chh4 DATUF +10% 400V
CB55 22PF +10% 500V
C857 10uF 120% 25V

SCHEMATIC

DESCRIPTION

SYMBOL

Cb8o O1uF t10%  BOV
CB81 AMF 0% 50V
CBG2 47uF t20% BOV
C563 10uF t30% 25V
C565 10uF +20% 28V
D501 14148

ZDE501 HZ49C1

D502 1N4148

D503 1N4148

D504 1N4148

D505 1N4148

D550 1N4148

0551 1N4148

L550 &.8u

Qso01 25A1206 PNP
Q502 25A1206 PNP
Q502 2501907 NPN
Q604 25A1206 PMP
Q505 25A1206 PNP
Q550 2SAB38 PNP
05561 28A838 PNP
Q552 ISK404E  FET
Q553 25CA58 NPN
Q555 2SCE35C  NPN
0556 25C535C NPN
Qss7 25C1807 NPN
0558 25A1206 PNP
0559 25C1807 NPN
REO0t 100§2 gy AT
R502 10082 5% AN
R503 a28} T5% A
R504 1.5K82 5% gAY
R505 1.5KE2 5% pAL
Rb506 220§L +5% oW
RBO7 1KEL 5% A
R508 2.7K82 +5% %W
vR509 2Kl +20%
R510 1082 t5% W
R511 15KE2 +E% pAY]
R512 5182 1% YW
RE13 10082 5% W
R&14 100§2 *5%. pAL)
R575 2250 59 W




SCHEMATIC SCHEMATIC 1 SCHEMATIC SCHEMATIC
SYMBOL DESCRIPTION o, DESCRIPTION SyMBGL DESCRIPTION SYMBOL DESCRIPTION
VR516 10082 +20% R590 1KE2 £ 5% LW VH617 10K€2 +20% RE55 8802 +5% UW
RE17 1K§2 +5% W RE95 1KE2 5% TaW R613 10K +5% A VREEE 100VR + 0%
R518 1KE2 +5% PAY R606 1K82 5% W R619 1KE2 5% %W RB56 2252 5% A
VR519 1KLL +20% R62G 22051 5% %W REE7 1KS2 +1% “W
R620 22082 +5% LW R598 10KEL * 5% %W R621 27082 + 5% AT RE58 1KLL 1% AL
REZ1 22082 +5% AL R599 10KE2 1 5% W RG22 10K + 5% YA RE59 2705} +5% YW
RE22 47KEL +5% bAY] U301 741574 R&23 10KS£2 + 5% A R660 18K + 5% %W
RE23 47K +5%  uW Us50 74 SOON R624 1082 t6% %W R661 75082 5%  UW
RGE0 47582 +5% ALY R625 5,62 + 5% A RE62 33082 + 5% %W
RB51 182 1% %W HOR. CONTROL CKT. 626 56K  £6% %W RE663 10KE2 5% AL
RE52 1.5K +5% TaW B80T T70PF F10% GOV R630 100K 5% A . R664 33082 +5% W
R553 1K +5% W Cc602 10uF £20% 25V /631 18 + 5% W R665 100KSED 1% A
A554 8.2K82 +5% %W c603 L0Z20F t10% 5OV R632 1Kk +5% A R666 100K§2  +5% AL
RE65 2.7k82 +5% YW C6D4 U to0% 25V AG36 4782 5% AL R667 1.5KE2 +5% EA
R558 39082 +5% EA CE05 14F +20% 256V us01 JALST4 R668 33080 +5% pA
RE59 470KE2 £56% AL 606 180PF 110% 50V (- RE669 2.2KE2 +5% gAY
R560 6882 +5% A 0601 1N4148 H-FINAL AMPLIFIER R&70 2.2KE2 5% PA
RE561 470kS§2 5% W D602 1N4148 650 101F T720% 5OV R&71 100KEE 1% YW
D603 1N4148 C651 DiUE +10% 500V RE72 10DKS2  £5% AW
R563 10082 +5% BW D604 1Na148 C652 LO1MF +10%  BOOV RE73 100K 5% LW
D605 1N4148 G653 D1uF 1 10% 500V 674 16KEL + 5% AT
R565 2,7k82 +5% %W D806 1N4148 C654 D1F +10% 500V R&75 13052 +5% YW
D607 1N4148 C656 330PF +10% 5OV HE76 4782 +5% PAY
R567 15K {2 +5% A D608 1N4148 CB61 1000PE  *10% S0V Q677 475 + 5% UW
RE563 16K5L +5% W DB09 1M4148 J DB5O 1N4148 VABTE 10KE2 + 20%
R569 TKEL +5% W Q601 25C1815  NPN D651 1N4148 RGBO 10082 +5% AT
VRG89 10KEL +20% Q602 25C1815 NPN D652 1N4148
: aso3 25C1816 NPN 0653 1N4148 TIME BASE CIRCUIT
Q604 25C1815 NPN ; DE54 1M4148 c701 10uF £20% 25V
R572 1KE2 +5% T Q605 25A1029 PNP Q650 25C945  NPN c702 022uF  t10%  BOV
VRE72 j0K{2 +20% Q606 25C1816 NPN Q851 25C945  NPN c703 JO1LF +10% 5OV
/573 10082 +8% %W R601 100KE2Z 5% W Q662 25A13015 PNP VC704 5OPFE +10% 5OV
R574 16KEL £5% EA' RBE02 47kl 5% AL Q653 33A1015 PNP C705 910PF +5% 50V
R575 1002 + 6% %W RG03 10K £2 * 5% AL 654 281907 NPN c706 1uF + 5% 100V
R576 63082 +5% wwW R604 152 +5% pAY] Q655 2501907 NPN c707 022uF  £10% 5OV
RE77 27KS2 + 6% %W RE05 100§ 1 5% %W 0656 2501907 NPN c708 JOMF +20% 25V
R578 39K 5% W RB06 22xk€r  *5% W ; Q657 2SAB38  PNP €709 0224F  +10% 50V
R579 470§ + 6% W RB07 _4.7KE2 + 5% AL Q658 58649  PNP c710 022uF  £10%  BOV
R580 38K +5% YW R&08 10KE2 + 5% %W Q659 25DE69  NPN c711 33uF +20% 100V
R581 47K82 +5% AW RG09 1082 5% ALY Q&60 2sD669  NPN c712 4 FuF +20% 25V
RS82 47K5Y + 5% A RG10 22K + 5% %W Q661 258649  PNP c713 47NF +20% 25V
REB3 108 +56% pAL R611 228l + 5% YW Q662 25C1815 NPN c714 470UF +20% 25V
A585 1KE2 5% PA' RG12 1.5KS2 5% %W . R650 15K 5% PAN c715 47PF +10% 50V
REB6 56052 +5% nW RG613 100k§l 5% PAY R651 56K 5% AL
REBT 10K §2 +5% W R614 1.5KK2 + 5% VA R652 5.6K5 +5% A Z0701 HZ6B1
RE88 47K +5% AL R615 5152 * 5% W RE653 56K 5% pAY D702 1N4148
VRE8% 2K +20% RB16 47052 T 5% A, RE64 5.6KS2 +5% W Q701 BSX20
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3B ' |SCHEMATIC
HEMATIC . ESCRIPTION
SCSYMNQOL DESCRIPTION S%i:iﬂl\g%’[lc DESCRIPTION B | svwsoL BESGRIFLL Scs'fﬂg‘g‘c DESCRIPTION
Q702 2SA1069 PNP VR761 100KE2  *20% 323?6 ?l\?:ffsB D392 hiside
Q703 28KA404 : R762 47KY B%  uW 2Dg04 HZ12B1 13v
Q704 25Ca68  NPN R763 270K EB% %W ZD905 HZ1281 13V
Rt Lo vl R764 518} 5%  WW 3:3(1} ;::13?5 PNP D206 LTl
R713 16KE2 +5% WW R765 15K 52 +59% YW 2802 25c1815  NPN ZDeo? HZ6B1 5.8V
R714 6182 6%  WW Q768 27K 5% %W o 5SA1026 PNP Q01 258861  PNP
R716 3982 6% %W R767 290 +59, %W a804 Seiinie NPN Qsnz 25B86%1  PNP
R716 5182 5% AL R768 5152 +50r YW QR05 BF422 Q803 2S8DBBO MPN
R717 1.8KE2 5%  UW a769 10K 5 uW RBO2 5 B0 PR i Q04 2SDB80  NPN
R718 10K L2 6%  WW R770 18K tRe  UW B 10K 5% YW R901 8202 15% W
VR718 100K VR 120% ®771 4.7K52 5y YW RBO4 10082 +59% W R20Z 2.7K80 5% W
A720 47K52 5%  BW VR772 ) +30% B 43500 raw  WW ROO3 27k 5% 2W
VR721 100KB +20% R773 47k$2 5% UW VRBO5 5 ok R904 470 5% YW
R722 270Kl 6% W R774 13K *B%  UW - cite 20K YE% YW R905 10082 5% %W
R723 1082 6%  UW VR775 100K§2  *20% R807 510 16%  WW RI06 2208 5% uW
U701 TLOBY VR776 200KE2  *20% : RB08 510 5% WW R80T 56082 p%  WW
: R777 1K tEw HW i -y T5%  UW R908 10K$2 1% WW
DELAY CIRCUIT R778 1052 5% W RB10 100 ve%  WW R909 J21KE2 1% hwW
€751 OZ2uF  £10% 5OV R779 1K +59%  WW R811 680K +5% W R910 47082 % uW
c752 O1UF +10% S0V R780 1M R YW 817 2om 5% WW RI11 3382 5% 2w
C753 910PF 5% 50V R790 1052 15% 1AW VRS813 EIOOK.Q +20% R912 5.6KE2 TR Y
vC754 5OPF +10% 50V U751 LM741CN ] R814 M0 tea "W R913 5.6KE2 5% %W
C755 22PF £10% SOV U752 TLOB1 Rais 1EMEO 5% W VR214 1KE2 ey W
C756 0224F  £10% 5OV U753 74LS74N ai (EMQ tB% %W R915 56K Te% WwW
C757 1OuF 120% 26V U754 LM710CN VRE17 500KSE  +20% R916 121K 1% HW
C7568 O221F +10% 50V U755 LM30BN VRE18 500K - R917 12.1KE2 +qa Ay
c759 10uF 120% 28V o S00KSY  +20% R918 8281 5% W
C760 022uF  £10%  BOV CRT CIRCUIT e kG tew HW R919 47082 5% AW
cr62 220PF +10% BOV T301 T30PF 0% 50V : RE21 100K QL 5% W /920 511K 19 W
C763 D22uF  110% 6OV 8032 G3PF £10% 3KV VR822 50KSE2 t20% 921 121K B N
il Gk =20% 28V 803 BBPF +10% 3KV Ha o L — R922 15082 Egm  ow
765 14F +5% 100V : + R223 | g282 5% w
. c804 88PF t10% 3KV R824 120K§2 5% WwW U901 UPCAE58
A arer bl 805 22uF  £20% 1KV R825 47K IB%  UW U902 UPC4558
¢780 270PF +10% 50V C806 22uF +20% 1KV a0 it Tew W
785 Q220F T10% 50V cB07 J33UF £10% 100V RA31 100K 2 +5% W H.V GENERATOR CIRCUIT
cs08 2.2UF +20% 200V UB01 caYso o951 4700PF 0% 3KV
c809 O4TUE  *10% 200V | CoB2 4700PF  F10% 3KV
B2 1N4148 c811 ANF +10% SOV 5501 P Too% 300V co54 AuF 0% 100V
Di3d HhtHIAn €830 33PF  £10% 50V e \000UF  120% 25V €955 AUF +10% 100V
ZD754 i €331 4700PF *10% 3KV £903 1000uF 0% 95V €956 100UF t20% 25V
D7s8 Ihanes D801 1N4148 ' Co04 : 957 10uF  *20% 2BV
1UF +20% 200V
D756 1NA148 D02 1Na148 Co0s 2.31F 0% 200V C9568 68PF +10% 3KV
Q751 25A1015 PNP Dao3 1N4148 906 4.?uF 0% 95V o959 4700PF g% 3KV
Q752 BSX20 0804 1 N‘H4B cou7 47uF to0% 25V C960 4700PF T10% 3KV
Q753 25K404 70804 2PV 100 coan 4TuF too% BV HD950 R3000
Q754 25C458  NPN DBOS IN4003 HD951 R3000
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SCHEMATIC
BMEOL DESCRIPTION
ZD9s52 HZ12B!} 12v
Q950 BD237
RS951 15082 £5% YaW
R952 51082 5%  UW
H953 10ME2 5% %W
RE54 1082 +5% A
ROS5 33k * 5% pA
R966 39K 82 + 5% gAY
R957 22KE2 + 5% e
RSE8 16580 5% %W
RO59 3.3M5SL tEY AL
ROB0 27080 5% W
R962 3.3mE2 5% YW
(}:1:00] LM741CN
L96 1 G8uH
L962 83u:H
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