Model: 6502/04/06
20MHz/40MHz/60MHz 4Trace
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1. Features

This compact, light weight model 6500 series oscilloscope has a frequency range of
DC-60MHz, [DC-40MHZz] or (DC-20MHz), and offers the following features:

Wide frequency range : Frequencies up to DC-80MHz, [DC-40MHz] or (DC-20MHz).

High sensitivity : ImV/div

Large size CRT : Waveforms are easy to read, on the large 8-inch CRT with
an internal graticule scale.

Scale : Wavefarms are parallax-free with the CRT's internal grati-
cule scale,
Alt Mag : The normal(x 1) and the x10(x5) magnified wavefarms

can be displayed simultaneously.

Alt Trig . Stabilized triggering is accomplished even with two unrelated
signals.

TV synchronization : Stable TV signals are displayed using new circuitry.

Auto focus : Focus deviation is automatically corrected.

2. Configuration

The Standard accessaries supplied are as follows:

(1) OSCIHIOSCOPE  vvrovrerreererereeriemieeie ettt e 1
(2) PPOBE ottt st e et e 2
(B) POWET COFT wroovvrvevimeieieetseiesstesses s eees st s ateseas et es et s heseas e s aes e s e sane e e es s e bbb ebenmnnte e 1
| {4) Uéer’s FIVEIIU] oo s e e e eee e s ee e e et s e ee e sessemen s seen e naseesseseaeseseressanannanasasasasass 1




3. Precautions to be taken to ensure long life

1. Storage and operation

1-1 Avoid extremes of heat or cold
Do not place oscilloscope in direct sun light for long periods; Store in a closed,
unventilated vehicle in hot summer weather, or near heating equipment, such as
stoves.

1-2 Do not use outdoors in cold weather. Optimum operating temperature range is
0T to 40T.

1-3 Movement from warm location to cold one, and vice versa
Do not move oscilloscope abruptly from warm location to cold location, or vice
versa. This could result in condensation forming inside the instrument.

1-4 Avoid humidity, moisture and dust
If oscilloscope is left in a humid or dusty location, this could result in instrument
failure. Ideal operating relative humidity range is 35% to 85%. Never place
containers of liquid such as cups of coffee on top of oscilloscope, as this could
result in spilling in the instrument, inducing failure.

1-5 Avoid areas subject to severe vibration
Avoid places where severe vibration can occur, this may result in machine
failure, this is a precision measuring instrument.

1-6 Beware of places where magnets and magnetic fields are present
An oscilloscope is an instrument which operates using electromagnetic properties.
Never place magnets near your oscilloscope, or operate oscilloscope in the vicinity
of equipment which produces strong magnetic fields.

2. Handling

2-1 Do not place objects on top of oscilloscope, and take care not fo blaock the
ventilation holes.

2-2 Do not subject oscilloscope to severe impact
2.3 Do not insert wires or pins into the veniilation holes.
2-4 Do not pull eguipment by the probes

- 2.5 Push both ends of carrying handle to release the locking device 1o deploy the
handle.
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2.6 Never place a soldering iron on the oscilloscope frame, or on surface of the
CRT tube.

2.7 Do not sit the oscilloscope upside down

o 3. Sitting the oscilloscope upside down may damage the handle or other parts.

Do not use oscilloscope with BNC cable connected to Ext input terminal on rear
panel.

4, If the oscilloscope does not operate normally

Recheck operating procedures and, if the symptoms indicate equipment failure,
contact your nearest dealer or store for service.

5. Repairs
5-1 To clean the case

- To clean stained casing, lightly rub the stained area with a soft cloth dipped in
a neutral detergent.

- If the surface of the panei is dirty, use the same method to clean. if the
panel is heavily stained, rub the affected area lightly with a soft cloth soaked
in light neutral detergent or alcohol.

- Never use highly volatile material such as benzene or paint thinner,

6. Precautions prior to use
- 61 Verify the line voltage.

Refer to the following table for the correct operating voltage ranges for this
oscilloscope. Check line voltage prior to connecting to the power source, and
verify it is within a voltage range listed below.

Rating |Operating Voltage Range : . ‘
This oscilloscope has been set to 120V AC
AC 100V AC 90V o 110V prior to delivery.
AC 120v AC 108V to 132V If the oscilloscope is to be used at a voltage
other than the 120V AC the operating
AC 220v AC 198V 1o 242V voltage may be changed by the following
rocedure:
AC 240v AC 216V to 250V P




@ Remove power cable from AC Input.

@ Insert flat-blade screwdriver into the slot located on right side of the fuse hoider
cap, remove cap by pressing and then pulling up the screw driver.

3 Rotate cap on fuse holder to set voltage to the desired level.

@ Connect power cable to the AC Input.
If voltage higher than AC 220V is required, power cable and fuse may need to
be changed. In such case, contact your nearest dealer for appropriate service.

5-2 In sure that the fuse used is an authorized product.

In order to prevent circuit damage resulting from overcurrent, use the correct
fuse value for the primary circuit.

20MHz, 40MHz, 60MHz
For AC 100V, AC 120V 2A
For AC 220V, AC 240V | 1A

If the fuse blows, check for the cause. Replace the fuse with the correct one
after repair has been made.

If other than the cortect fuse is used, not only does this create conditions for
failure, but is also dangerous. Therefore, always use the correct fuse value

(In particular, never use any component which does not meet current ratings}

The fuse ratings are as follows:

(Shape) (Diameter X length)mm SPEC
2A 5.2 p x20 250V 2A UL
1A 525 x20 250V 1A UL

6-3. Do not turn the intensity too bright.
Do not excessively brighten the dot or trace, this not only tires the eyes hbut,
if allowed for long periads of time, could burn the tluorescent side of the CHT.

6-4. Exercise caution fo prevent excessive voltage from being applied directly 1o
the scope inputs or to the probe input. Do not apply voltages higher than

these limits:

Vertical inputs (Direct) 300V (At DC + AC peak 1kHz)
When probes are used 400V (At DC + AC peak 1kHz)
EXT TRIG INPUT 300V (At DC + AC peak 1kHz)
Z-Axis Input 30V (DC + AC peak)
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4. How to display a trace

Check input line voltage prior to turning on the power switch. If the voltage selector
switch has been set to 120V AC, verify that input power voltage is within the range
of 108V-132V. Refer to rear panel illustrations for selection of input line voltage.

Insert the power cord into the rear panel AC receptacle, and set each control as

follows:
Power off @)
Intensity Turn all the way counterclockwise.
Focus Center '
AC-GND-DC | GND
Vertical position Center ( X5MAG is in the off () position)
Mode GH1
Trig mode Auto
Trig source INT
Trig level Center
Time/Div 0.5ms/div
Horizontal position Center (< 10MAG)(x5 MAG) are turned Off (B)

After the controis have been set as above, tumn on the power swiich. The trace will
appear when the Inten Knob is turned clockwise, in approximately 15 seconds.
Adjust focus knob until the traces are at their clearest. If the oscilloscope is not
being used while the power is on, turn INTEN Knob counter clockwise to reduce

brightness.

LW Caution

For normal operation, set the following variable confrols to the “CAL" position.

VDIV VAR. The voits/div is calibrated to the Indicated values on the V/Div switch
when turned fully clockwise.

SWP VAR = The time/div is calibrated to the indicated values on the Time/DIV
switch when turned fully clockwise.

-7 -



Set the trace to the horizontal graticule scale on the center of the screen, by
varying the CH1 position control.
If the trace is slanted with respect to the horizontal scale adjust the front panel trace

rotation control until the trace is coincident with the horizontal scale.

- General Check -

(1) Displaying 1 waveform on the CRT

If using channel 1, set the switches as follows:

Vertical axis mode SWILCh ccoov oo CHA1
Trig mode swWitch Auto
Trig SOUICE SWITCH oo INT

When these settings have been completed, most repefitive signals of a frequency
greater than approximately 25Hz will become synchronized by adjusting the trig level
control and can be measured. Since the frigger mode is in Auto, the trace appears
even when there is no signal, applied or when the AC-GND-DC switch is set 1o
GND, a DC voltage can also be displayed if the AC-GND-DC switch is set to DC.
If low-frequency signals less than 25Hz are applied to CH1, the following changes

are required

Trig made switch Norm
Adjust the trigger level control to synchronize the trace.

If using CH2 input, set these switches:

Vertical axis mode sWHEh 10 «oovvvvrceeireeeiineevceeiieneee. GH2
Trig source switch to e ereeneeeeernenen e GH2

All other settings and steps are the same as for displaying a waveform on CH1.

(2) When 2 waveforms are to be observed

Set the vertical axis mode switch to Dual, both waveforms now can be easily
displayed; If the time/div range is changed, the scope will automatically select ALT

or CHOP.
-8 -




If a phase difference is being measured, the signal with a leading phase must be

the trigger signal.

(3) Displaying an X-Y pattern

When the X-Y switch is pressed, the oscilloscope will be an X-Y display with the
signal applied to the CHT input, as the X-Axis and the signal applied to CH2 as
the Y-Axis. Set the vertical axis X 10MAG (X5 MAG) switch to off (pulled-out state.)

(4) Use of ADD

When the vertical mode switch is set to ADD, the algebraic sum of 2 waveforms

can be displayed.



1.

5. Specifications

Vertical Axi
20MHz 40MHz 60MHz Remarks
CH1 and . . .
CH2 5mV/ div to 5V/div 1-2-5 step, 10 calibrated steps
o (1mV/div to 1V/div at x5 MAG)
sensitivity
Verti
Accuracy +3% | 10T to +35C knot? iéciiet
0
+5% (at x5 MAG) to CAL
position
Variable
vertical To less than 1/2.5 times indicated sensitivity value
sensitivity
Frequency | DG: DC to 20MHz | DC: DC to 40MHz | DC: DC to 60MHz
. AC: 10Hz to 20MHz| AC: 10Hz to 40MHz| AC: 10Hz to 60MHZ
band width
DC: DC to 7MHz DC: DC to 7MHz DC: DC to 7MHz
xSMAG AC: 10Hz to 7MHz | AC: 10Hz to 7MHz | AC: 10Hz to 7MHz
A , . -
Rise time pproximately Approximately Approximately
17.5ns 8.7ns 5.8ns
Input
1MQ +2%, 25pF =+ 3pF
impedance ’ P P
Maximum

input voltage

300V (DC+AC peak)

Input
coupling | AC - GND - DC
system
CH1: Only Channel 1 operates
Operating | CH2: Only Channgl 2 operaies
systems | ADD: Algebraic sum of 2 signals (CH1 + .CH2)
Dual: Channels 1 and 2 simultaneously displayed
Invert Only CH2 signal is inverted
QOvershoot | maximum 8%
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2, CH1 Input Amplifier

\R 20MHz 40MHz 60MHz Remarks
Qutput voltage minimum 20mV/div
Qutput impedance Approximately 50Q
Band width 50Hz to 5MHz (-3dB)
3. Time axis
<
20MHz 40MHz B0MHz Remarks
Sweep made; A XY,ALT.MAG,x5MAG A XY, ALT. MAGx10MAG

Sweep time | 0.1us to 0.2s/div £3%, in 20calibrated steps (1-2-5 seq)
Sweep 20ns/div to 40ms/div 10ns/div to 20ms/div
. (20ns/div,4Cns/div :
expansion Uncal) (10ns/div : Uncal)
Alt. MAG
Maximum 4 traces
- TRACE
Trace Sep.
minimum 1.5 div
Var
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4, Triggering
20MHz 40MHz 80MHz
Trigger mode | AUTO, NORM, TV-V, TV-H
Trigger signal
SOUTCe INT, CH2, LINE, EXT
Polarity +, -
Coupling system| AC coupling
sensitivity
Frequency | INT |EXT| Frequency |INT |EXT | Frequency |INT | EXT
| DC 1o 5MHz | 3div |200mv
DC to 2MHz | 3div [200mV DC to SMHz 3div [ 200mV
NORM 5MHz to 40MHz | 3div |800mV
2MHz to 20MHz| 3div {300mV| BMHz to 40MHz | 3div [80CmV
40MHz to 60MHz | 3div | 1V
DC to 5MHz 3div | 200mV
DC to 2MHz 3div |200mV CC to SMHz 3div | 200mV
AUTO EMHz to 40MHz | 3div |800mV
2MHz to 20MHz| 3div [300mV | 5MHz 1o 40MHz | 3div |800mV
40MHz 1o 60MHz | 3div [ 1V
TV INT | minimum 1 div
synchronization | EXT | minimum 1 Vp-p
5. XY operation
- 20MHz 40MHz 60MHz Remarks

I

—

T

QOperating mode

when in X-Y operation mode

CH1, X-axis and CH2, Y-axis;

Sensitivity

As vertical axis

Input impedance

1MQ 2% approximately 25pk

X-axis band width

X-axis band width

FPhase difference

maximum 3° (DC-50kHz)}
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6. Z axis

20MHz 40MHz 60MHz Remarks

Input impedance | 33kQ

i .
aximum input 30V ( DC + AC peak), MAX AC 1kHz

voltage
Band width DC to 2MHz
Input signal +5V(NEGATIVE INCREASES INTENSITY)
7. CAL
T 20MHz 40MHz 60MHz Remarks

Frequency 1kHz (20%)

Qutput level 0.5V (£3%)

Duty minimum 48 ; 52

8. Power supply

I 20MHz 40MHz BOMHz Remarks
Volitage AC 100V/120V/220V/240V +10%
Frequency 50Hz to 60Hz
Power consumption 35wW 35W 55W
9 CRT
T
T 20MHz 40MHz B60MHz Remarks
_NH‘“*-.,_
Type Binch square internal scale
Acceleration voltage -1.9kV 12K 12K
Effective screen 8div(vertical direction)x10div(horizontal direction)
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10. Environmental conditions

\ 20MHz 40MHz 60MHz Remarks

QOperating temperature| 0T to 40T

Operating humidity | 35% to 85%

Guaranteed opera-

_ 10T to 35T
fing lemperature

Guaranteed opera-

. - 45% ta 85%
ting humidity

Guaranteed main-

, -20°C to 70°
tained temperature ¢

Guaranteed main- | 35% to 85% (Less than 70% at
taomed humidity temperatures exceeding 507T).

11.  Mechanical specifications

e 20MHz/40MHZ/60MHz Remarks
dimensions 140 (H) 335 (W) 375 (D) mm
Weight Approximately 7.3kg
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6. Maintenance, Repair and Storage

(1) This equipment is composed of many high-precision components and components

which require high internal pressure, care is required when handling or storing this

i pguipment.

’(2) Occasionally, clean the graticule scale with a clean, soft cloth.

: (3) Ideal ambient temperature range when storing this equipment is -10 io +60°C.

Calibration Period

. order to maintain this equipment in stable and efficient operating condition,
calibrate the equipment after every 1,000 hours operating time, or every 6

' . month; whichever is shorter.
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7. Test Eaquipment Required

Description

Minimum specification

Usage

1. Constant amplitude
signal generator

50KHz refernce frequency;
maximum frequency 70KHz;
variable amplitude

Check horizontal, veriical
and trigger bandwith.

2. Standard anﬁplitude
calibrator

Amplitude accuracy:0.25%
variable amplitude; 5mV to
40V; frequency:1 KHz
square wave

Check horizontal and
vertical gain

3. Square-wave
generator

Variable frequency: 10Hz
to 1MHz; output amplitude;
10mV to 100V

Check probe and vertical
compensation.

4. Digital volimeter

0.1% accuracy

Check power supply

5. Time mark
generator

0.1% accuracy

Check horizontal timming.

6. Cable

| 7. Termination

8. Afttenuator

“Impedance, 50 ohms;
length, 42inches, connectors,
BNC

External trigger operation
check. Harizontal gain
check and adjustment.

“Impedance, 50chm;
cannectors, BNC

Vertical amplifier compensation
checks and adjustment.

"Ratio, 1/10; connectors,
BNC: impedance, 50o0hms

Vertical amplifier bandwidth
check

9. T-connector

Connectors, BNC

External trigger operation
check.

8.

Initial Starting Procedure

ON.

A trace should appear on the CRT.

. Rotate the INTENSITY control to the midrange and set the POWER switch 1o
Wait a few seconds for the cathode ray tube (CRT) to warm up.'

If trace disappears, increase (clockwise) the INTENSITY caontrol setting until the

trace is easily observed, or roughly checkfadjust the DC blance to get a trace as

same as NO.

Adjust the FOCUS control for the best focused display.

Readjust the POSITION control if nece?%ary, to center the frace.



9. POWER SUPPLY SYSTEM

NOTE

Before you start operation, see the adjustment location in pullout pages.

‘ Control settings

Preset the controls as given in the preliminary control setting.

(D-1. Check low-voltage supply, if necessary.

a. Connect the digital multimeter(DMM) between the

and ground.
+209V to +231V (+220V) -->6502
+114V to +126V (+120V) -->6504/06

. Connect the digital multimeter(DMM) between the

and ground.
+114V to +126V (+120V) -->6502
+71.25 to +78.75V(+75V) -->B6504/06

. Cannect the digital multimeter(DMM) between the

and ground.

+7.6V 1o +8.4V (+8V)

. Connect the digital multimeter(DMM) between the

and ground.

+4.75V 1o +5.25V(+5V)

. Connect the digital multimeter(DMM) between the

and ground.

-7.6V to -8.4V (-8V)

({I-2. Check high voltage supply.

V line ( P802-1)

V line ( P602-2)

V line { P602-3)

V line ( P602-4)

V line ( P802-5)

a. Connect the DMM 1o the H.V. test point P506-3 with a high-voliage
probe(100:1) _
~b. Check for a reading of -1.85KV to -1.95KV (-1.80KV) -->6502

-1.80KV 1o -1.70KV (-1.65KV) -->B504/06
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10. DISPLAY

' f Control setlings

Preset the controls as given in the preliminary control setting.

@)-1. Check [ adjust ASTIG and FOCUS
a. Put the focus controi knob at center position and press the X-Y switch.

b. Set the INTENSITY control for a small spot, as the foilowing figure, using the

position controls.

c. Check that the spot is round.
d. Adjust the FOCUS adjustment and ASTIG adjustment VR1035 for a round spot.

[ e L
(X) (X) (0}

@-2. Check |/ adjust INTENSITY.
a. Put the INTENSITY control knob at the position of 10 o’clock and adjust

semi-fixed resistor VR1021 in V-PCB assembly unite the trace line fades

away.

@-3. Check [ adjust trace rotation.
a. Position the trace to the center graticule line.

b. Check that the trace is in parallel with the center harizontal line.
c. Adjust TRACE ROTATION(screwdriver adjustment on front panel) for a trace

that is in parallel with the horizontal graticule line.
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} | 11. VERTICAL SYSTEM

L Control settings 7

. ®@-1. Check / adjust Step Ettenuator balance
a. Set the VOLTS/DIV switch to 5mV position.
b. Position the trace to the horizontal center line.

c. Change the VOLTS/DIV switch to the 10mV position.

d. Adjust the CH1, CH2 STEP BAL adjustment, VR22 or VR122, for a frace at
y the horizontal center fine.
:' e. Repeat the part a. through d. until less than +2.5% shift is noted when

changing the VOLTS/DIV setting.

ot.

@-2. Check / adjust VARIABLE BALANCE.
a. Position the trace to the horizontal center line.
b. The knobe is turned ail the way in the opposite to the arrow.
. Adjust the CH1, CH2 VAL /BAL adjustment, VR60 or VR160, for a trace at

the horizontal center line.

d. Repeat the part a. through c. until less than +2.5% shift is noted when the
knobe is turned.

@ Check / adjust CH2INVERT, CH-1.2 POSITION, CRT GENTER

. (CH2 only)

a. Set the CH1 and CH2 input coupling switches to GND.

b. Set to the V MODE switch to CH2, and repeat the CH2 INVERT switcp of

push or full.

C. This time, adjust the CH2 POSITION adjustment VR163 so that the trace
aligns with stop moving.
Next, set the CH2 POSITION knob to the midposition, and adjust the CRT

CENTER adjustment VR334 so that the trace aligns with the center horizontal
graticule line.
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(CH! only)

e. Set the V MODE switch to CH1

f Set the CH1 POSITION knob to the midposition, and adjust the CH1
POSITION adjustment VR63 so that the trace aligns with the center horizontal

graticule line.
g. Next, adjust the vertical position cantrols CH1 and CH2 so that the trace

aligns with the center horizontal graticule line
h. Set the V MODE switch to ADD.

i Check that the trace aligns with the center horizontal graticule line within

+0.15 divistion.

). Check / adjust TRIG center.
a. Set the TRIG SOURCE switch to the INT, V-MODE switch to the CH1,

CH-COUPLING switch to the AC, TRIG-MODE switch to the AUTO.

b. Set the TRIG LEVEL VR to midposition.

c. Connect the sine-wave generator to the input connector for a 0.5 div (1KHz)

d. When the SLOPE switch push or pult, start position of trace iine(SLOPE +, - )
is in accord with start point (+, - )

e. Next, adjust VR420 to the center start point

// \\ i ~
..... N .
N N\ //
\\ o .1 \\\___ 1

®-1. Check |/ adjust AC GAIN.
a. Set the VOLTS/DIV switch to the 0.1V position.
b. Connect the square-wave generator(using 1 KHz output range).

¢c. Adjust the output amplitude of that generator for 5 division deflection of

screen.
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d. Check the AC GAIN VR33(CH1), VR133(CH2) adjustment for a fiat level.

beifor adjust adjust

®-2. Check [ adjust vertical GAIN.

a. Set the VOLTS/DIV switch to the 10mV position and the CH-coupling switch to
DC. |

b. Connect the square-wave generator{using 1 KHz output range).

c. Set the standard amplitude calibrator for a 50mVp-p(5 division for display)
signai.

d. Check for a display of 5 division.

e. Adjust the GAIN adjustment VR62(CH!), VR162(CH2) for a display of 5
divisions.

f. Check all the VOLTS/DIV switch setting.

@-1. Check / adjust attenuation compensation. { ATT: /100, {10 )
a. Set the CH-coupling switch to DC
b. Connect the square-wave generator to the CH1{CH2) input terminal check for

a square-wave(1KHz) that is flat(flat top) under the following setting.
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}
|
I
!

Qver shoot

Under -shoot

c. Adjust the trimmer capacitors {refer to the circuit bord illustration with

adjustment location) for a square-wave(1KHz) that is flat(flat top} under the
following setting.

Soguare-wave generator Adjust
ATT VOLTS/DIV
output CH1 (CH2)
10 0.1V 0.5V CV7(CV107)
{100 1v 5v Cv4(CV104)

(7-2. Check [ adjust input capacity. (ATT: /10, /100 )
a. Connect the 10:1 probe(OP20) to the input connector.

b. Check the input capacity matching (Adjust probe trimmer to the input
sgurae-wave is flat).

¢. Adjust the trimmer capacitors (refer to the circuit bord illustration with

adjustment location) for a square-wave(1KHz) that is flat(flat top) under the
following setting.

Adijust
ATT VOLTS/DIV
CH1 (CH2)
10 o1V Cv3 (CV103)
Qo 1V CV6 (CVi06)
HE |

i
J - ™

Capacilance excessive

Capacitance oo low . Optimal condition
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@®. Check / adjust vertical step response.

a. Set the VOLTS/DIV switch to the 5mV position,

b. Set the TIME/DIV swiich to the 0.5mS position.

c. Connect the fast-rise, positive output (50mV, 1MHz) of the square-wave
generator to the input. Use a 50 ohm termianation and cable.

d. Adjust the square-wave generator output for a 5-divisions display.

e. CH1 - Adjust CV366,CV337 sa that a square wave is flat.
CH2 - Adjust CV161,CV366,CV337 so that a square wave is flat.
For over shoot of 8%(0.2DIV),under shoot of 8%(0.2DIV), sag of 3%,ringing of
3%.

@. Check [ adjust INT TRIG.
a. Set the Mode switch CH1, CH-COUPLING switch to the DC, TRIG-MCDE

switch to the AUTO

b. Connect the digital multimeter(DMM) to the P200-1 and ground.

c. Adjust the adjustment VR185 so that be equal to both INT pasition and CH2
position for the DC LEVEL.
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12. HORIZONTAL SYSTEM

Control settings

Preset the controls as given in the preliminary cotrol settings.

@@-1. Check / adjust horizontall gain{adjust TIME 1mS).
a. Set the CH-COUPLING switch to the DC, TIME/DIV switch to the 1mS
position, TRIG.MODE switch to the AUTO, SOURCE switch to the INT.
b. Connecr the cable to the output of the time mark generator.

c. Set the time mark generator for 1mS time marks. Use a 50 ohm termination

and cable.

d. Check that the time marks align with the graticule lines over the middle ten-
divisions, within 3%.
e. Adjust the horizontal gain(TIME 1mS)} adjustment VR824 so that the time

marks coincide with the middle ten graticule lines.

(0-2. Check / adjust low speed sweep accuracy{adjust TIME 10mS).
a. Set the CH-COUPLING switch to the DC, TIME/DIV ‘switch to the 10mS
position, TRIG.MODE switch to the AUTO, SOURCE switch to the INT.

h. Connecr the cable to the output of the time mark generator.

c. Set the time mark generator for 10mS time marks. Use a 50 ohm termination
and cable.

d. Check that the time marks align with the graticule lines over the center ten-
divisions, within 3%.
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€.

ar-1.

a.

Adjust the TIME 10mS adjustment VR542 so that the time marks coincide with.

the middle ten graticule lines.

‘Check | adjust TIME 1 . S.

Set the CH-COUPLING switch to the DC, TIME/DIV switch to the 1S
position, TRIG.MODE switch to the AUTO, SOURCE switch to the INT.

. Connecr the cable to the output of the time mark generator.

. Set the time mark generator for 1S time marks. Use a 50 ohm termination

and cable.

. Check that the time marks align with the graticule line over the middle ten-

divisions, within 3%.

. Adjust the TIME 1 xS adjustment VC520 so that the time marks coincide with

the middle ten graticule lines.

. Check / adjust TIME 0.1 2 S.
. Set the CH-COUPLING switch to the DC, TIME/DIV switch to the 0.1 .S

position, TRIG.MODE switch to the AUTO, SOURCE switch to the INT.

. Connecr the cable to the output of the time mark generator.

Set the time mark generator for 0.1 4 S time marks. Use a 50 ohm termination

and cable.
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d. Check that the time marks align with the graticule line over the middle ten-
divisions, within 3%.
e. Adjust the TIME 0.1 S adjustment VR580 so that the time marks coincide

with the middle ten graticule lines.

@-1. Check [ adjust Horizontal x5 (>X10) MAG.--->(6504/6)
. Set the TIME/DIV switch to 1ms.

a
b. Connecr the cable to the output of the time mark generator.

¢. Push in the x5 (x10) MAG.

d. Set the time mark generator for 1mS time marks. Use a 50 ohm termination
and cable.

e. Check that the one-cycle time marks align with the five(ten)-divisions graticule
lines, within 5%.

f. adjust the MAG GAIN adjustment VR831 so that one-cycle time marks coincide

with the five(ten)-divitions graticule lines.

g. Push in the MAG switch after adjustment and check.

T

6502 6504/06
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{@-2. Check | adjust CRT CENTER, MAG CENTER.

a. Set the V-MODE switch to the CH1, VOLTS/DIV switch to the 1V position,
TIME/DIV switch to the 0.2mS.

b. Adjust the TIME POSITION so that the trace aligns left end of vertical
graticuie line.

¢. Connecr the cable to the output of the time mark generator.

d. Set the time mark generator for 1mS time marks. Use a 50 ohm termination
and cable.

e. Adjust the adjustment VR802 so that the first time mark to the trace aligns left
end of verical graticule line.

f. This time, push in the MAG x5 (x10) switch.

g. Adjust the adjustment VR802 so that the extension time mark to the coincide
of the screen trace center.

h. Again, push full MAG <& (x10) switch and adjust the adjustment VR821 so
that the first time mark to the coincide left end of the screen trace.

i. Repeat the park a. through h.

><;1 x5 (x10)
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. Check / adjust X gain.
a. Set the VOLTS/DIV switch to the 0.1V, SWEEP MODE switch to the X-Y,
position TRIG MODE switch to the AUTQ.
b. Connect the standard amplitude calibrator to the CH1 input connector.

c. Set the standard amplitude calibrator for 0.5V.

d. Check for a display of five divisions.

e. Adjust the X gain adjustment VR550 for a display of five divisions.

@. Check / adjust CAL terminal(0.5Vp-p 1KHz)
a. Set the VOLTS/DIV switch to the 0.1V position, TIME/DIV switch to the 0.1mS
position..
b. Cannect the CAL terminal to the CH1 input terminal.
¢. Check for a display of five divisions

e. Adjust the CAL adjustment VR1201 for the CAL output of five divisions.(3%)

|

AB = 48:52 or 52:48
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16. Parts list

1.CRT ASS'Y
REF-NO | PART-CODE DESCRIPTION 8502 | 6504 | 6506 | REF-NO | PART-CODE DESCRIPTION 6502 | 6504 | 6506
ROTATION COIL 6502,6504 11 | 1 2-T21-057 |CRT SHIELD 11 1|1
2-C09-019  |CRT D14-363GYj123 1 _ 2-T02-028  |CABLE TiE 300MM 111 [ 1
2-C00-006  |CRT BYB31{40.60MHz) _ 11 2722002 |CRT SHEET, 111 [ 1]
2.CRT SCOKET PCB ASS'Y
REF-NO | PART-CODE DESCRIPTION 6502 ] 6504 | 6506] REF-NO | PART-CODE DESCRIPTION 6502 | 6504 | 6506
2-C32-041 | INDUCTOR 0.33UH M 2 2.C25-609 |CONNECTOR LEAD WIRE. 6500158 1 [ 1|1
2-043-003  |CAT PCB OSB20(FR1) 101 1 2.005-554 |LEAD WIRE 6500201 - 111
2-C18:018 _|CfF RESISTOR 2200HM /AW J _ 2 2-C25.555 |LEDA WIRE 6500-20-2 ERE
2-C42-011  |CRT SCOKET IREEEE 2.CO5-556 |LEAD WIRE 6500-21-1 1 1
2.C25-547 |CONNECTOR LEAD WIRE 6500-14 11 | 1 2-C27-316  |LEAD WIRE 65041 1
3.PANEL PCB ASSY
REF-NO | PART.CODE DESCRIPTION 6502 | 6504|6506 REF-NO | PART-CODE DESCRIFTICN 5502 | 6504 | 6506
D395 2-C03-196  |DIODE 155133 D0-34 T-77 1 1| 1 |Riatd 2.C16-089 WG RESISTCR 1MOHM 1/2W 1 [ 1 [ 1
D396 2.C03-196  |DIODE 185133 D0-34 T-77 1 | 1] 1 |vAeos 2-C39-245 |VARIABLE RESISTOR 10MOHM B 11 | 1
D397 2-C03-196  |DIODE 155133 D0-34 1-77 1 | 1 | 1 |VR1301 2.C39-245 |VARIABLE RESISTOR 10MOHM B 1] 1] 1
D398 2C03-195 |DIODE 155133 D0-34 1.77 111 | 1 |vRiadt 2-C39-245 |\VARIABLE RESISTOR 10MOHM B HERE
D224 2.C03-196  |DIODE 155133 D0-34 7-77 1 [ 1 | 1 [vR1380 2-C39-245 |VARIABLE RESISTOR 10MOHM B 1] 1 | 1
D225 2-C03-196  |DIODE 155133 D0-34 T-77 111 | 1 |vRiss 2-C39-245 |\VARIABLE RESISTOR 10MCHM B IERER
51101 2-C03-295 |LED SLR-54MG3 11 | 1 |[vAiao] 2-030-249  |[VARIABLE RESISTOR 2MOHM B 1 11
2-045-482  |PANEL PCB. T | 1 | 1 [vR1348 2.C29-092 |SEMI FIXED RESISTOR 10KOHM 8 111 | 1
R393 2-C20-090 |C/F RESISTCR 330CHM 1/8W J 7 11 | 1 IVR393 2.C29-093  |SEMI FIXED RESISTOR 5000HM B 1] 1| 1
R395 2-C20-083 |C/F RESISTOR 3.3KOHM 1/8W J HERE 2.C21-103  |JUMP WIRE 10MM 4| 4 | 4
R396 2-C20-107  |C/F RESISTOR 2.2KOHM 1/8W | IR 2.C21-101  |JUMP WIRE 5MM 6| 6|6
R1311 2-C20-096 |C/F RESISTOR t500HM 1/8W J 11 |1 2-701-032 |CAL TERMINAL HERE
2-C25-534 |CONNECTOR LEAD WIRE 6500-01 111 ] 1 2.C25:538 |CONNECTOR LEAD WIRE 650005 1 [ 1 | 1
2-C25-535 |CONNECTOR LEAD WIRE 6500-02 111 | 1 2-C25-544  |CONNECTOR LEAD WIRE 6500-11 11 | 1
2025536 |CONNECTOR LEAD WIRE 6500-03 T 1 | 1 2.025-545 |CONNECTOR LEAD WIRE 6500-12 ERE
2-C25-537 |CONNECTOR LEAD WIRE 6500-04 2 |2 [2 2.C25-546 |CONNECTOR LEAD WIRE 6500-13 11 [ 1]
4.SCALE LAMP PCB ASS'Y)
REF-NO | PART-CODE DESCRIPTION 6502 | 6504 | 6506 ] REF-NO | PART-CODE DESCRIPTION 6502 | 6504 [ 6506
2-C42-1768  |SCALE LAMP 14V 80MA T-5 2| 2 | 2 2-C25-550 |CONNECTOR LEAD WIRE 6500-17 ERE
2.C43-377 |SCALEILLUM PCB INERE d
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13. Electrical parts arrangment

W@-z @-1 !W@-’
O
. ’ (I . . . .
: g S T
s ?TICAL UNIT _0J-09 caos c2i0 2 BEERE[T Tacso 2y EEn
e D203 o4k T R e FR
D20! + I NG s
WD i \A/R207 T DN
12020 LQI"I Tcz07 B : = [
ey 3!-;-—' A N G e T R386
b e Mg " | ‘caee Ak .~ R382
5 GO Lpaog 1213 T B Sy o TR372 - 'TR3IT6 ——— C386
, [Eey T e E e 1 TR zl I I ol 3641366 1
4 I Vil 0 Q4 : Rl ey RATY R376 ® RIS
n L TR201 b oT I l—mG }\ TUUEgga s
oa =t L g ot 4k Cagoidk L ogr s e
~ i = AaR36) i & Pl CB8a "TR378
bk R22] i I g : — kom0 PLIY O P
g @ Qm VR c357K o 2C38B9 R3ygg. ik
P — R205 a I8l 1(© W8 3 PR S —pp— D377
Pr o= R202 i o e o o T “rase | |~ o R383 1 —pl i D3TS
b R223 TR202: — Rg? . G } — §73|‘— =-S5
D208 b R215 i o NI Jeila e s
~ - €200 R201; == O ; v, €379 €383 ( l g';
e =, ReTen A ~He °
N TR39 8 i Lowet 3 In l’ﬂmﬁﬁis'fwmc%@mwsﬂ TRITSE R38I o
& R391 T Rasz o Casse o
— . C337.44k STL ‘0 \n R367 o2
) Q . , o b S e 65
+ 9 D221 8 @l‘#(]:]¢| Ny el o — ™
ATT=101" RI07 RIU 0 N 02303 o : garndd oy R342 L385 @
—— \ 4 [8] 3 [ X
<1 2 23| ct-g 5 ROn8ro (x#)g +
ol T L RT40 i i Do 28058 © (D22 c3ol
= sl (0] i - @
g ey B i -o'§ E Qi P506
W02 N 2 SR ox RIO32 clo26 ®
T o) - 188 ; o — A3 g&’%} ! 4 o
— w N l = oy w
o= ‘RI33 ;
b b s RIS ! N iR249 = =
> rro X N g et e IRZ&E = 28 -LRZ-!‘S ! R102! ZE - v 5
A cia !m.mm 12 ] D245 R 2451 T R244 ! jatis — PR R S S ( >9
€120 e (S © e T [ o 2T 2T o7 s [ @
4k T ' + 2 O L0 R K SN z
510} Pzod (@ a1 e ol = o g
B e o T R1014 v ala
- cle ol 3l
o) VRl 21 S =} ' T o
" PRI oy o ] ] o
100 L. FClo25 81 cioz3 S
| . ~ il & 4F , , .
N T 8 1 o
it (o1 REI7 - —].! 12 e DIOI3 D1023 ' o
- — DE : —
= e IR —i¢— DIOI2
245403 3 e St
1 5 Amgoért S IN
S =29 | ™
l & Ty e = E i R
Q o
sy E Ridi2 |
S , o . L - | 6 7 L 5
S401:24 - 13 §: R e g TIOOI . ;\
Oy b a c425 a g Ak — b
[ I o Yoo
l, v AEREREN ) €1020 RI020 3 %g,
[ ] ' e S [ 4
iz T S g \ ' S T 3
21043 R401 %7c205 LR e e ! 1 a om END /
p — TR w— @ = R425§ : - . ~9.8 T -
; . ca03 . @ TR40|TR402 - T —. 00 TE + o~ iciin
= o i t < b8 [ o
2195 . 8 N e S e Lt ' =) - YOE
~’It§31’ ' mlqi ] | v|§ O e “’;,,_:_‘ o o : ! : T0.+5 Ak |c|l:uc\/38 'ﬁ”<¢):
- [ [ : i -
— =] L > 3 t [ [ IE8S IS § n PR o -1 %)
. i R4||/‘\“O@) F@#) i) 'R | g 11(¥)
"‘_’ﬂ-;“;awa- — & 8 v RS ‘ ELyaen
3 Ca07. 2 ofer. RalD TRaa1 3 e d3 w RI13]
VR4l O = ca08 . calT & ; 3 —Lxs £50E
-
. 96 — 1234567 89101112 REV! A S
® —®-1 0 -1 -1 e @-2 e (1)-2



A

CH1 CH1 CH1 CH1

or X i ATTENUATOR PRE AMP —— ouT
5 (4. 608MHz)

POS UERTICAL DELAY UERTICAL
OFFSET ~={ SWITCHING LINE QUTPUT AMP

— CH2 CH2 CH2

or X i ATTENUATOR PRE AMP

HIGH UOLTAGE , 19KV
C MULTIPLIER
(40. 66MHz)
UERT MODE —— 28MHz= -1.9KU
CH1.CH2.DURL.ADD ~=>| 7 AXIS 4Q/6@8MHz= —1.65KV : |
L | b

_ :

EXT TRIGGER TRIGGER' SWEEP — SUEEP HORIZONTAL

IN AMP GATE GATE .GENERATOR QUTPUT AMP

CAL SQUARE WAVE HORIZONTAL POUWER =

ouT CAL = 1KHz POS SUPPLY =

DRAWN DESIGNED | CHECHK |[APPROUVED SCALE: / SHEET oF
T — — — UNIT SI1ZE a3 REVISION
TITLE
@HUNG CHHNG DRAWING NUMBER

A3 (594=x420)




I 2 | 3

15 Schematic diagrams

CH1 ) €— “:J?. { 48V
r—— - - ATHa_ - 015,30 G b3 /jiimcig}:sv J—g“,l,,
% s
cd A ® 16 {487
Ji - 022/630V 51 [l Ai2 w2 1000P/B00V . .
§§ A3 —o 5 ) . | ] A48 o2t !1::1)29(4045 mammﬁﬁg o0
) o e 100 ssuo| L Do Q Zﬁmﬂm — 120 — ATHE
®] i S e TR0 ] ] I
L AESEIET 4 t2acasc 2y e L () - CH_VERT
| s W) a3s ] | 180 - ° STENAL
R A 3300 i o33 o 10 TRE4-B
E = % T » T 1 0 @
’ ! &S 3B W ] I S0 I o |
e ] VAR | ] w— || S |
A 2 i e o 7 L
it | 1e S G L
cve GAIN L : 100 4
al < 34 S
I B 53 [)j: Yo I 113" L] I
> { 200
- _ Lo — |
l 7 |6
8
<;:o
SaR
E;’ﬁg ; I Y I N : > CHA_RET
i n“g oHD I A~ 47}:nv /717 To_RE7
RAG &
Co e 1EHD .‘9 N
— _l ki 7
Ll
5902 11— Lo -8V (a)
chd X B4 e I
s il
L R140
CH2 ATT104a el < A130 4 - 6 v
DRX - r , 1 270 13.3K) <4K> 3 ATuF/ A8V
ci16 5V
Ji04 psa 0080 st o : hut2 . mﬂffﬂoy 124 A
B c 22 T 25K4DAE TR140
47 — o Cv2 g E | im 25A10290<2SATALH> 24 g
_O 4 QAN £7uF/ 10V —
® | c%:‘ J $ & oo 21:2355 TR130 I
o 71 -0 Ri16 i 25C1674K (2SCA5EC) cis1 2
TR 00K - I cffpd‘ by R0 > vy % =S
> : 0 ‘ v M TR
/7[,_‘ I E l il 411K0 5 < | ,J; RiZ2 < A1 i . | l o |
2 2 270 3150
3 $, VAR b v | oI
| £vio7 Tl ] S VRi42 | EY I |
AC s Ao A2 [ g L3
B | ol | 8 sl ¥ | 1 A ) Frg ey |
GorF 5 B 283 %F 8T € R47 ci2 S A1 <GAIN | Wi S | { e
| = ENE I E :é | ;Isom(n T to00e S '3.92¢F (5. 624F) cm[—z:f Vaisa 47 153 I | | l
£109 gzl .
eaoprT 172 l I
o ] __ G O T N
ﬁ 4TUF/10V |
P02 s .
e ;-E ci42  Tess c‘iu
b3 i@ 22p<age> [<aP> | oPcep>
‘ IT » L N . CH1_RET
@ @ i%" 80KD [ ! AAA 4c1il‘mv /717 To_RE7
RU4E &
— |- 160 Ri45 .
— Kl rael
poos [ 1
61 3 (52 o1 D 20mtz MOT USED
5903 —_— to l -8BV {a) [ ) 200tz
1 cniXSfﬂ__ Lo < > GoMHz Only
Pepds —
DRAWN DESIGNED CHECHK APPROVED SCALE:
1/ 1 |sHeT 1 oF g
C.H.CHO INTT:
5-02-36 SIZE A3 REVISION
ov o
TITLE A
e oSV TS @HUNG CHANG | 6500 VERTICAL UNIT [ORAWING NuMBER

(1)

A3 (594%420)




17an AR
V4

0.145124 [%m‘ '
0 2821907
oH "vzr s1euL s2av/8sv AN Nyt .
ATTSS 7 :
¢ 21 R207 $ 08 e sz.sav/auv |
: gas ro3 | 4.30.90<4.70 3 EXTE] A
A 4 =3 ey |
-§v - 7.4480 .
_— RS\ d S0 tss0) Fo1|  maes m:@
r L0 —-C247 A N
1 c204 10716V T top Y 4
,7(;1 I;‘ o 3 / <
.‘ * coor 3 R0 $ w2 ‘LA T 10 /i
4 By Sexes  Seome) 3G o
g =R _r = ' Sav/Alv 0,255
—— - 1 0.2
e | B—t ¢ WA é ! oot | DELAY !
o > IS <
aii :g% 3:&5 2 z21F (z32F) LINE
L - # |
po3 | veE3 - P Thzo2
i S0 RS 2801507 Rz
1 B8.6F4) | . |
: B | N R390 !
, Y iives
| S TR181 Jnaed ”%1:: 3 fEen ez L A @
iy YERT B0 FRM C44 D 250H35C (260100k0y,  RLE9 R468 2810250 I - I 2308 AT
] O YERT SISNAL seaN/aav sea I3 w22 W g
8 o m
I FROA ATTS0 oo c:so\u 3 2 $ nzee
- : 80P - 1 o
A173 L S 3
I sc}: 432F (B31F) 120050 3 o) wvin) € m -
] 160 a".g?ta.an . T W H0av/div 0.285
] o T - nees | | Icees |3
Rise | Aisa 17 . S
- 47 169) J180 (o0} o A176 | 477 a o ‘E Lo 53 i
' _—LC& REIS < : 100050 100 | | s S8
OR PO | pes <0.4uF> |y 3 S =3 L4 : 7 I
] | ,I z 3z l ° Sl o2l —
% A4 RS ousial 33 i L7 1caoe T N
Wiz EA-§ ( ¥ e A L 6| %% |2 S Giop puLs
C - P203 — o2 D
)Qa 8 "““%
803 £ EhAsozen 280265 ! A== "o
PO3 5 R168 =
| Bl % \ f@i " dbd l;‘iaim -7
2 N - | T
& I A167 ¢ ° ¢ N HAG
ae mv{ j, azﬂ TI64 4 . & o
v o 28410280 e Wl et TRARRAZEE Suas psed
S I o8 80\ pza1 P204) P01 "/E! 7
801 > 0K 10av/div 0.285
c144 00 O VA393
— | 02t i
A VT >
10 §s908
I 8 T [ D24t
s940r 1
I DUAL
—"‘>| T 5911 J
v 540 ADD b
I el lIN ;
D 3 sa12 7 @ o
As210 ™ ;
S a2 | iz — L3 w08 & et
| D224 | D225 ; Pl v i
| " N
[  50av/div 0.2%5
i
i
, |
{
E e — @ f
t
]
1
u | | l ,
20av/div 0.285 Zoav/dlv 0,25
| DESIGNED CHECHK APPROVED SCALE:
. 1/ 1 |sweer 2 oF 9
C.H.CHD UNIT:
Dioes=128133 1153478 TOSHIBA) 5 ! 1T TS @ 5-02-96 .. Lo |31%€ A3 REVISION
~20h HKOT UZED
ﬁ 2man GLY l e e A TITLE ’
<> wosen auy | <®@>HUNG CHANG | 6500 VERTICAL UNIT  [DRAWING NUWBER
F <O =stiem KOT USED . (2)

A3 (594x%420)




| Y- T0 cAT |
1 I _ — e, = — — —— — |
{120v)
N
R38E 3 L3ss
o w ov 10220 K> S 3 0.8BuH (2.2 <>
L. L - S B2 €385
0.4V/div 0.2 0.2v/div 0.208 V/div 0.288 3 e u.onf/mov—’[— ;L zon
475V
= - - U
4.4 0.7V
nﬁa cﬁa e e 6. & 14 6% 0 4/ s3.6m
+0.82V . lt%f@ 0.2aA €367, | 2P/BOOV R381
a7 o T L N 6.8 10 (13 10
445V " TRI7Y W TRATS TRITT
9 ) AN - 25029426 (25c3600) | 25A121408 [25A1406) 383 28A781K —
A 7A.4A  1.56aM/dYV Y j<%4) N ea” N 120! 3/
R 0.547mA/dive Tsav/div TR343 éé
? —fy) 2sc2801<2scaTIED> 5
K'Y tRaas
-\ 2501208 [23c2004) § care
| 2 10007800V
I f a8 1t
iq}u 63
RIH <&
l 100F (1%0F) S 3t 70 130 g QL‘J 14.58A /J;“-M“F
11 S 180
& ] < RIN R3S < < R3TY
FROoM | A NER A s e s 3
> < & A3M 2 2 8v »
DELAY LINE Sha3y — c3m3 10 (B “oovass S A7 3 e ) <
10 (47) Fa‘sp i 1 100P<36P> 40P Y03, 3] 560 9355 | R389 2.4mA
Pang » ! N 22; 1/2H (33 /M) ¢ AA— L
1 : d ]
" - =
S $ Ram Shms  -L.C3® 3~§!» ) A D374 ) HI58 D375, W2%e
> 4.7 >120 (56) " S 4 9( X
2 3 3 5 T % g g < cagg
< 3 T b3 1 4700P/800v
3 ) 1 D377 ) HI58
l j gl =i AN AN AN ] %%
T 4l g8< o8 < RIM < A3Bs < R3%E | €387 S AL 65.4V
3“ o B3 353 S (68) < B2<150> S0 =% 3 %60 41740v
— [~
| cam Elovsr] & % A
RIZ < > A0 > R378
| 100F (150F) 3 '—"ﬁ — 3 im s e :émaas 3k
1
| >4
T é 1000P/500v
I & 28C1208 [28C2501) ‘@‘
R348 N Theso g
Y- 2502807<25C37790> §§ e
A e 84 = ) A s =~ s
:F g THIT2 e W8 120: 1/
A A N V36 25029425<28C3800> | 25412408 (25A1406) 28A781K
R348 e [Pl
477 csdobe> 1 20p (et s>
ey e A2
wh Y Ly 5.8 A5G 1w
388 388 1 css
w5 6.8/ {15710 ;J; 0.04uF/500V
S HI3 .
;»(220'0
{#120V)
RELI —> (1200 & 1
386 L ? 1386
fﬁ-ﬂmv 180 (220) %> 2 0.22uH (2. 2uH) <> '
pl > ) +BY
i‘ l § I___..._.().__..._____.I
piLl > > 5y
303
f j . il | L e
R N | |
a0 DRAWN | DESIGNED | CHECHK | APPROVED SCALE:
/10¥ 1 / 1 SHEET 3 0OF 9
20z ; R34T, 340, P SHIRT C.H.CHO
7. B SHOAT i UNIT: ST7E
=25 2 A 2t Mot Usad 5-02-96 A3 REVISION
,J7 () eoen oy A
<>  got Only TITLE
<> BEE: Mat Used

<€>HUNG CHANG

(3)

6500 VERTICAL UNIT

DRAWING NUMBER

A3 (594%420)




|
I 1
l l +8Y
A |
| | -
] 10
|
I oy ov l ' |
— | I I o
| I é
R LEVEL CENTER 4
| L e e
20av/div 0.285 B.2V/div 0.208 - L gg
! | g |E S e
9
B I :E A420 é é 10 8 —2—1 2 ; ji—) 10 THIG @
1o 8 2 —
] Cap8 INT_ 5 4D I g g} " ‘51&’,6““ ’ r——> AUTO
Reun TRINT . toomk/age FADD, SO pwaloe 4o *F | 1 . EI} >
I ) ja LINE 3 | Tdi8sc tescason) gg gé BITS  SR43S > s
n1s (__/-L__Ia 3 AOA a2 auTp 5 3403-A 1 1 By vl TN 2 "
I 0 sooop| O T I - [N () Sﬂ/ ‘
o /I A7 wv 3o RA34
T | more T T W ?
b | 12 |
I 403 == l < I -
C l 0.022uF I 2 E?g ' |
41403 2ah Bov TR LEVEL
EXT TRG g - I e 3 Il
| ; , | |
iy  SAuML L cum
490 l K T 0.0%uF l I
4 10 7>
— | i I Tos02_14p18
| | | |
I I -—'vg———( +BV l l
* 1 Ol &
I I I I Q)c.siglgb <0§3F8> EDE.Sftf> °c?l7"7
D | I ﬁgéw I I ;L ;L ;L ;L
. - I I
: | I
| | L
| o 4018 ] |
Tors & T £ } Co R I I v
L . | |
BT o1 - - I
E SOURCE - N |
[_7% mé;:: <€ v S ‘ :‘ — T T mm== = - Péa,
1 . .
mfttt = T TIME_BASE_UNIT __
132 O g R (T S T e S
_— a*u°4 L . ﬁ m W7 USEn — SCALE: 1 / { SHEET 4 OF g
<> o1 .
A\ ¢ 141 5-02-36 UNIT: SIZE A3 REVISION
TITLE A

AT

|<@>HUNG CHANG B500 TINE BASE/ 17 DRAWING NUMBER

(4)

A3 (594x%420)




| MUT1004 : .m C
| " .
I g OUTO e
I FROM F1004 ey y
HY > Y . - —t A
l C144 0.34 Ipi012) _L S —L 2 l‘%
04043 o @ 3
1002 TR1008 @ k-1 o8 3 \ \
250880 g 2 2
] TuF 50V W | & vige ._,é us u,% \ =5
- - -
I FTQQ; I EEI. E ® ov o o
‘la‘zuza 1A ' §3T ®
| §‘ RI006 ® ® V7d1v 0,508 20av/div 0.285 V7div 0.5aS
175 > sl 2 Gl m
| - LR ¢ % z
§§:; RI003 S ] -
l E!1 me ° — -18850V
£}
z } Thiooe ~1800V
| 3 23Ki02%0 (iE» c1020 RA020 (-100)
S 'i 10008/ 500V Ecdd
‘ sq; TR0 -
I =] 2304E 475V I
g E
I 3 R1004 C1046
X [ 100P/2KV |
I 75mA 1017 SERaﬂg(’mx) I
——A .
22MF; N
I L 1004 P 01020 Di024 A1034 I
,I0.0EQUF Vm?‘i : 18883 R4023 Clﬂl?3 D’g?: 27K (46K)
Vi
I . 100K S . 1000P/ 2KV 18883 =
& 2 I
c1024 g NL1024
] UF/460V o NE2 |
4
1022 204023 S g3s
I8V H20V) %S 18883 risses 2 SE3 \ pses, ®
Ri024 2351 M.1025 4 4
- 4 1030 < H1
— —] N i S0M/1/40 g NE2 12K {20K) > FROM
gV P w Tla T
| 2082 @ D020 JP SHOAT P/ e} Ti
b I
p502 S Ao < A9i4 _L = .
BNC L SABK(330 S K (40K) a h . -
EXT Jeo,aF v , [ — — — — — —religy] Podle e J
1000P/2KV
BLANK 1o e ,l
< Rad L
I $E poos & @ | N
I cogy 21300 ms}% 18 10 P3to
caot 100 5 25012075 |
ATuF/18V TR1348
| —@; 25C458C
Rats | AomaTion con
A'A"r Rm — — — —
| “ w ;-
ol
ca12 7
| Zﬁ 1uF/160Y T y |
R903 ax B
TR24g L1350
| S po 25A10280 2300k 10X450074. 3AT/DES -
S .
S 93930(4 1/2M 4T 1724} aplauovlulplaouvl i l / =
vAv‘v 7
I P203-3PIN ’ e $ Rat2 FOCUS x-"mo17 §
UNBLANK " 10 | BLK
b, I &— 7 TRaos Tl - -
7 Tha01 [ & 138133 | pgoo \la/ 2sc488C 47002/50
osceAtK]  gR90S 180 3 A |
T 1 | 14 |7 |9|a [afe CAT SOCHET J1004
mvﬁla?‘a 2 TR342 I .
4 188433 § S Ao08 28028088 I
. | %;R:?.S& 3oz T 3 cm/l S (2.0 | " i [ I s M
4700 _ L
R4304 +78V (+420V) o S v I ¥ moli II__ < " :
» | PR ] L I
.
INTEN 1349 13 12| (8
paus Pe0s R‘v;x I I e Acc [fsTae
PS03 INTEV \ I
[LTEI TR 7 TT
o o] o] AUTO FOCUS ! .
o o 1 P8 psmis
¢ (HIGH PRESURE) | X o 7
—8: L g . | 3 o] scca x+'ere §
Focus
2% 7 I
M3 370 poos, HIEH PRESURE) l !
VAR L | L otz o Sy DRAWN [ DESIGNED | CHECHK | APPROVED SCALE: /5 | suger 5 oF g
GHIEH PRESURE) A Vi S ey
I v (+120V) ‘) i Cce034 C.H.CHO UNIT:
e ASTIE  VR1035 4700F/500V —— SIZE REVISION
I 100K 5-02-86 - - P Aa X
TITLE
A : 2008z NOT USED
RN 3 -1, J— <®@>HUNG CHANG | 6500 VERTICAL UNIT  [0RHWING NOWGER
<2 poMHz ONLY 20, 40MHI MOT USED (5)

A3 (594#420)




A P
I
- > 175V I
%s#:;,m el
15V
6V 10 P03 @
Ri104 o
p— 39, 2KF (100KF) ~8v
[=14]
‘“— &
1105 ,J-l I
— L 470
TR1103 i I
oAl g §§ ToiF Taser) |
B Y &
° 41 PE03
| [
| T
1K 1/34
I |
] —_ Do — =
| b
PLAC2
| il L
l ‘ av 120
| X2
' | SCALE LAMP
C mi 128V [220V]) AL414
N 220 I
MEEE] rﬁ"’:‘l
;Mic 3 _:::,’ 3l[_+av :EAT SINK 7 |
L ;]uz T [T citaz 104431
HCTBOBCT ATuF/10V. ﬁ WCTBOBET I
L s o |
- 22 4/
| e z%a '-t—ﬁ S‘,mz%‘;:;m |
] Tiia1 +
. DuF/25V5 Qac',iﬁv I
| Ri12d SRites L 43r1ov
| me !
L —_ — —_——
D | al -av_|i1 v ] ]
_
I | HeAT s T0 @ £1004 I I L
L L I8 “_ﬁm,—‘" S® I Mg
> peoa ! oo |
O (YRR T S aav
0 @ £1002 45V § 5V
) : -
T R1405 vy /L
WA 38 Clad
. 254968 W | | v%fﬁﬁ 1L
| .
J_ | | -
TR1106 I
E ' I l
Riiie
> |
|
DRARWN DESIGNED CHECHK APPACVED SCALE: ! /1 SHEET 6 oF 9
o N S i UNIT: 7E REVISION
11: omee LY 5-02-26 .. .. .o s A3
< oo TITLE ’
@HUNG CHANG 6500 VEHT(IBEEAL UNIT  [DRAWING NUMBER
F

A3 (594%420)



- I
( nl;_;;mw
< m I
J’ - |
13 | Pro2
b3 DR(M vmé(o s =14 z o l
0 4 B438, R439 i cHP FLUS
w & K Qpeies
< ) L == S maa |
H -4 e T 10 P203 &
e 0.04uF h
0.040F o J - ,—7[7- |
41
188133 I ] o
i N L5837 TR34S R348 ov
-Bv R838 W N 280458C FB.E(
Y Yy > 10 10844 & L
—Lmsa 0.4V/0iv 0.285
By /—71;3:?(47?)
Z C848
1uF/30V,
I J__T
830 5V oV chds 220° S RS46
@ e = hsn 0.0220F 2.
IC501/8 P A7 ’—l l_;L C704 ' L
ST4ILSTA) F10> 13 0.04uF (47000°F) o, RY38 5
2.2 2. 7K)
12 ) +4.4V " 402V 14.3170.23) 183433 5
19 N fL/‘ ¥ R
. RE55
a4 - . , ’_Lc I 1 cgt A0
m feete] /_-1[; 0.04uF
12 O FI00, ov
wroé 16
w2 | 1 3 \  0.1V/div 0.288
+5VTL\ b3 n/O
REsd 15 10 PBOO
VY " ) . TRE14-8
(% :;ilaa(aa C
‘)
;;9’50209 ! ¥
ca83 >
22uF/ 16V S ) ) g
[ Ass0 | | 3 gmsaz 4SS “
. 5.6 > rl.?K 1 O
wr;/ » S 12
1F-3 F-11 C825 o~ B8 14
— O VRSAZ
: Is 3 0.28 fuF -4
§§ 'xmfar 0.48 O @m
2] -
1 2nl~ ) TASKF EF-SO 5085 OA gm:g 4 ov
3
SRE08 R EEE ixTg) 2085 O R552 4 A/O T
$ax D504 8T e aret0 T = 0.4V/div 0.285
N 155433 —— W O 10a5 O L8] o 5
i REE8  TKF .
i - F-2 CS28 o Va0 7 [6_]8
- 1712 1K
819 p 58
7 5w = 0.04uF © 05308 TJ) iy LY
ta3 O /—wr ez m
]
0.5a5 O |
-av
L [ L v.08 of | @
eson 2], 0.18S O ‘
47US/10V — ——— -
; 7 sws O O ! r
T 550 ov
/J7 s O 0] a P?luai
: 7u;
ws O o] 11 < FoRM Pe02 0.4v/div 0.285
e N
s O o] m T
as O O
ws O o I
0.8 O o |
O o.2us 5F-8 (o) @ A
O o.4us (@] \ / \
A 20z Not Used \ /
.05uS 20088
0 0 O‘| 3w
ov
804 I
. 0.2V/div_0.285
DRAKWN DESIGNED CHECHK APPROVED SCALE: 4 / 1 5 g
HEET 7 OF
C.H.CHO UNIT:
5-02-96 SIZE A3 REVISION
TITLE A
<@>HUNG CHANG (6500 TIME (B?SE UNIT  [DRAWING NUMBER

A3 (594%420)




]
. 7880 = [— Cé:)
| o = {rm ﬁ?"&sl
A £700P/500V [
wa |,
l '————{g)amnuv 1
| coms
— i " i
H +125V (220V) ' ] \ ’
o +75V (120V)
P303 | %] 8y A %Z 19583 N
o +5V 845 Ra74 | x_;n o &
—_ :i_.,;h i 225; 1HG 168K; 146) foo” | 4 w
$ Ro08
l a H N
| 0.4V/div 0.285
| LA S 806 [1 -5
: 1 47/ 10uF | 0.04uF
——casz |
l 22P {3cP) %Zmoga
18333 |
1 PBE0 .
B | = | €9
180 (1bP) 6!5 ]
2 ]
TRA43 S RES?
2.2l The2 G; 25A40280 %Izw
o 23740200 - I
PBOO ;L ,—J
: TREAL TRB3Y 7ROy ‘ | // A\ A 4
— 2 Raz4 TRES
Fom 16880~ (D) >—tot zwumcn7) Famozen " gizzmémnmazmm | \ ,//" \ ///r
L
2RB01 g
% Moo L Lase |
) ov
[ J 833 1mﬂ&ﬁ%7
T o T 1.21KF (2. 24F} 18V [ | |
o \ 0.4V/div 0.285
| 1 RB3t RB2 o 2 RE43
R8I S $ 1001330) 22i270) 3 S 470F l
C 45 HAG CENT 1K 12.24) 3 > i i
coot A vz ]
47uF/ A0V BB H.BAIN ;a RB47 J |
. 152!(7-'”/4! VRE21 72 l» 3 A
807 ATuF/ 40V 500 i) [ VF&I(BM |
Ra22 > P < A8
0.4} w220 ¢ = 3 pgite l
| poo N v } { ngas a |
Shan -8Y 13 1.21KF (2.7KF) . I
TRB2
280458C /7B TRE32 I
E—— {/ 28A102e0 o
S RB42 Sas I
L cons > 1. 5KF (2.7KF) c Botr.a I |~ |
0.01uF RB42
II I Q.gAKF Jarss TRE22 27 .
0 cafs askiozn |
| 187 {107) ' ey
- RS 10av/div 0.285
| a W Bt | o
914 D85
1.2 4/4 . 881 %S 3 gt I
I > oy 0282",5 0 1
s8v 3 e T I @
Tl weosm Pg0B PBOZ ‘.“E‘P Raz2 [
vRotS Afot—te] 224 16 68 161 100 > oo §
10 [
| ngs2 -
L 7 T Tw penz | mees % 7 issm g
T e el | _ i | ‘
16804 $ Rt | —| 2 o
Jas74 3 4T CB4B i
I 14 8 1 1PC/500V {2PC) LBs2 § Z\ 204tz NOT USED
E _—I E&? 5&6‘5 ABE9 680al ﬁ ] {(} 2oz [— [
I B i 7 . " 0 15v hes2 <> Bon
X10 HAS @i 5 4 16K; ) (30K ) I
5904 ¢ 3-° ° | co61
4 1
1 ?Ll 5 I g GM PULSE Zsh102en o e 1 ToRv/aiv 0.285
i = £ FRoM 10571
[,
6|4|5 I [ 2 7 DRARN DESIGNED CHECHK APPROVED SCALE:
5905 .' ! /
| T A 1 1/21 ) 1 SHEET B OF 9
| o ws a 32 1 g C.H.CHO UNIT:
| PAL :
& meesed - ol 5-02-96 T ,' — SIZE REVISION
221080 [ Icss0 & +75v #4200 A3 A
. TITLE
<®>HUNG CHANG | 6500 TIME INIT  fowwm wwees

A3 (B94x%420)




|
| 1
T1104 I Jﬂe—— D104 ]
385366J '
] JP2
|
I JP3 ci101
Y/
BED | L o o 47uF/160V 7l pe106 |
i
l JP4 Se866 I
[ | l
iy P01, l
I
1 Z; P, I
YLH "‘: l
s1104 —_ e : |
SHPB 10
=1 3 | A,
[PosER] 6N ;
I . _Fu104 I 3 PN
. Pue, | b ?535?333 | P01
= [ o i I I
LINT BK
J/ L ,J7 I
P1104 e e — — 4 |
I A C1444 I
I 2200uF/25V
PRL | i
% lili:l':’i.:-rv # >0 l I
|
Bl 2 e | nL |
I /. gééueéF/zsv I
I
| |
B! e |
[ o |
Rii42
| e
| Lo

DRAKN DESIGNI .
" GNED | CHECHK |APPROVED o0 AL'E. ; / o . - :
4-0B-96 .. .. .. UNIT: SIZE AEVISION
TITLE A3 A
@HUNG CHANG 6500 VEHT(IQSAL UNIT |DRAWING NUMBER

A3 (594%420)




