ADJUSTMENTS

PROBE AND INPUT CAPACITANCE
ADJUSTMENT

1.

Set VOLTS to 0.01V.

Set the probe to 10 : 1 and connect it to INPUT termi-
nal. Apply 1 kHz square wave signal to the probe and
adjust its trimmer for optimum square wave. In this
case, the input voltage is attenuated to 1/10 but the
input resistance and input capacitance are reduced to
less than 10 M ohms and 18 pF respectively.

Next, set VOLTS to 0.1V and adjust the trimmer. TC
110 on the lower circuit board through the adjusting
hole provided on the bottom case so that optimum
square wave can be obtained.

Finally adjust the trimmers TC111 and TC112 at 1V
and 10V ranges respectively.

VERTICAL SENSITIVITY ADJUSTMENT

1.

2.

3.

Set VOLTS/DIV to 0.01V and turn VARIABLE fully
clockwise to CAL.

Apply 0.05V p-p square wave signal to the vertical
input.

Adijust VR113 (GAIN ADJ) on the lower circuit board
through the adjusting hole in the bottom cover for 5
div of vertical amplitude.

CRT CENTERING ADJUSTMENT

1.

2.

3

Remove the case according to the procedures describ-
ed under “Removing the Case”. i

Short the test terminals TP101 and TP102 on the lower
circuit board.

With a horizontal bright line displayed on CRT, adjust
VR105 on the same circuit board until the bright line
is centered.

FREQUENCY RESPONSE AND OVERSHOOT

"ADJUSTMENT

1. Apply 100 kHz square wave signal having a good rise
characteristic to theiinput.

2. Adjust the middle range of the square wave (after ris-
ing) with TC113 on the lower circuit board through
the adjusting hole in the bottom cover.

3. Adjust the high range of the square wave (rising por-

tion) with VR104 on the same circuit board through
the adjusting hole in the bottom cover.

SWEEP TIME (HORIZONTAL SENSITIVITY)
AND BRIGHT LINE LENGTH ADJUSTMENT

1.

2.

Remove the case according to the procedures describ-
ed under “Removing the Case™.

Set SWEEP TIME/DIV to 0.1 ms and turn VARIABLE
fully clockwise to CAL.

Apply 1 kHz calibrated sine wave signal to the input
and adjust each POSITION so that the waveform is
centered and its starting point is positioned to the
extreme left of the scale.

Adjust VR306 (TIME ADJ) on the side circuit board
so that 1 wave length of the sine wave is 10 div on the
scale. At this time, the length of the horizontal bright
line will vary.

Adjust it with VR309 (LENGTH ADJ) on the same
circuit board. This adjustment varies only the end
portion of the waveform, so the length of the bright

 line can be adjusted without affecting the starting point

and the sweep time. g

During the adjustment, manipuilate «» POSITION and
TRIG LEVEL in order that the starting point may
always be held in the center of the extreme left of the
scale.

The above adjustment applies to the ranges of 0.5s to
0.1ms. For the ranges of 50us to 1us, adjust TC301
on the side circuit board.

X 5 MAG ADJUSTMENT

1.

2.

Set SWEEP TIME/DIV switch to 1 ms/div and apply
1 kHz sine wave signal to the input.

Adjust the oscillator frequency and 4» POSITION to
obtain 11 peaks of waveforms. Each peak should be
on the vertical line on the scafe.

With MAG switch pulled toward you, adjust VR303
(MAG ADJ) on the side circuit board so that the spac--
ing between peaks is 5 div.

MAG CENTER ADJUSTMENT

1.

3.
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Set SWEEP TIME/DIV to 0.1ms and apply 1 kHz
square wave signal to the input. Adjust so that 1 wive
length is spread over the entire scale.

Set «» POSITION to its mechanical center position
{(waveform may deviate in the horizontal direction).
With MAG switch pulled toward you, adjust VR304
(MAG CENT) on the side circuit board until the rising
portion (or falling portion) in the center of the wave-
form comes to the point obtained at “X1” (MAG
switch depressed).

Repeat this adjustment until the position of the rising
portion (or falling portion) in the center of the wave-
form is not varied regardless of the position of the
MAG switch.

Return MAG switch to “X1” and adjust VR305 (POS
ADJ) on the side circuit board until the starting point
of the waveform comes to the extreme left of the scale.
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OBSERVE THE FOLLOWING BEFORE MAK-
ING ADJUSTMENTS

1. The items given below are pre-adjusted at the factory
before shipment. Should re-adjustment be required,
it should be performed after calibrating the power
source voltage (no adjustment is required on the probe).

2. All adjustments should be made with the semi-fixed
resistors or the trimmers mounted on the printed cir-
cuit board. For adjustment, use a well insulated, flat
blade screwdriver.

3. A high voltage (2000V) is present on the lower circuit
board.

Be sure to turn off the power before removing the
bottom cover.

4. For optimum adjustment, turn on the power and warm
up the oscilloscope sufficiently before starting.

DC BAL (1) ADJUSTMENT

This adjustment is required when the bright line moves up

and down by turning the vertical attenuator (VOLTS/DIV).

1. Set the vertical input selector switch (AC-GND-DC} to
GND. Then center the bright line by pulling the PULL
AUTO knob.

2. Turnthe vertical attenuator (VARIABLE) fully counter-

clockwise. Adjust VR111 through the hoel on the
|eft side of the case so that the brightline is not deflect-
ed as the attenuator VOLTS/DIV is turned.

DC BAL (2) ADJUSTMENT

This adjustment is required when the bright line moves up

or down by turning the vertical attenuator VARIABLE.

1. Remove the case as described previously. For adjust-
ment, use the auxiliary printed circuit board on the
bottom. Adjust the VR402 from the top.

2. Turn the variable attenuator VARIABLE fully counter-
clockwise so that the bright line is centered on the
scale. Then, turn the attenuator (VARIABLE) fully
clockwise. If, at this time, the bright line shifts up or
down, adjust the VR402 until it stays in the center
position.

3. Repeat the above procedures until the bright line is
stabilized when the attenuator (VARIABLE]) is rotat-
ed.

ADJUSTMENTS

‘IHAI L Side panel {right) +
e 1
g e @
[ e/ ®
TCllig @TCIOS
TClI0 —-4: :TGIN
—t
Tonzp]. ©TCI6 o
)
~ VRIOB
VRII3
Eil VRI0S
v (ASTO)
Front panel _] ". S
gl'f'l . @
?‘I @ TCIy  VRIOS
T  S—

Bottom mounting
scraws in 6 position

Fig. 7 Adjusting Holes on the Bottom Cover

POWER TRANSFORMER

This oscilloscope is pre-adjusted for 240V AC operation
(adjustable for 100V, 120V or 220V AC operation).

VERTICAL ATTENUATOR ADJUSTMENT
(VOLTS/DIV)

1. This adjustment should be made with the trimmer

capacitor on the lower circuit board, which is acces-
sible through the adjusting hoel provided on the bot-
tom cover.

2. Connect a 1 kHz (output: 0.5V to 100V p-p) square
wave signal generator to the vertical input terminal.

3. With VOLTS/DIV set to 0.1V, adjust the trimmer TC
104 until optimum square wave is obtained.

4. Next, change the range to 1V and 10V and adjust the
trimmers in the same manner. ’
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ADJUSTMENTS

--HORIZONTAL POSITION ADJUSTMENT Fig. 8  Adjustment Points of Printed Circujt Board -

1. To adjust the horizontal position during sweep time, o) E
proceed as follows:
Set 4» POSITION to its mechanical center position %' o o o VR303
and adjust VR305 (POS ADJ) on the side circuit RORIZ VAIOE
board until the starting point of the waveform comes
to the extreme left of the scale.

2. When SWEEP TIME/DIV is set to EXT H, adjust VR
308 on the same circuit board so that the spot comes
to the center of the scale.

TC301
@

VRill

SYNCHRONIZING LEVEL ADJUSTMENT ® é

VR301
@

1. Apply 1 kHz sine wave signal to the input. Set SYNC
switch to NORM and SOURCE switch ta INT.

2.  Adjust VR311 (TRIG ADJ)} on the side circuit board
so that the waveform is started at the same position
on the reverse slope when SLOPE is switched to "'+
and =",

CALIBRATING VOLTAGE ADJUSTMENT

Adjust VR301 on the side circuit board for 1 V p-p of
square wave calibrating output voltage.

ASTIG ADJUSTMENT . =g w

{.djust VR106 on the lower circuit board through the
adjusting hole in the bottom cover to uniform the width
of the waveform bright line while adjusting FOCUS. Once
adjusted, no readjustment is required because ASTIG is
stabilized.

HIGH VOLTAGE ADJUSTMENT

1. Connect a DC voltmeter having high input impedance
(more than 100M ohms) to CRT's socket terminal 1
. or 3 and to the chassis.
2. Adjust VR107 on the lower circuit board for a reading
of —1.9kV on the voltmeter.

BLANKING VOLTAGE ADJUSTMENT

1. By using PULL AUTO, display a bright line on the
screen of CRT.

2. Adjust VR108 on the lower circuit board through the
adjusting hoel in the bottom cover so that the bright
line disappears at 9 ~ 11 o’clock position of the bright-
ness control knob.

180V ADJUSTMENT

Adjust VR109 on the lower circuit board until the voltage .
of No. 15 pin of the connector P110 on the same cir-
cuit board reaches 180V.
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