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1. INTRODUCTION

LBO-5084A is a dual trace osilloscope with band-
width of DC-20MHz and sensitivity of 10mV/cm.
With the adoption of 130mm highly bright C.R.T.,
jarge display in highly spot brilliancy and clearness
is to be obta ned. Engineered for service in the
field of televsion, V.T.R., computer with wide
bandwidth LEO-508A is portable, easy and con-
venient of operation for use in school.
®  Wide bandwidth and high Sensitivity
In addition to wide bandwidth, DC—20 MHz,
(—3dB, Jdcm) this instrument provide high
sensitivity of 10mV/ecm. 30MHz frequency
is to be obtained with the improved triggered
synchrorization.
° New highily bright C.R.T.
With th: adoption of New, highly bright
C.R.T. 5table accelerated high wvoltage to
C.R.T. end Calibration Accuracy of Voltage
and Time Base are to be obtained.

2. SPECIFICATION

CRT Display
Type 130BXB31
Acceleration Voltage 2000V
Effective display area 8 X 10 c¢m
INTENSITY MODULATION:
Blanked by TTL Level signal

Vertical amplifier

(ldentical for both channels}

Sensitivity: 10mV/em — 20V/ecm  calib-
rated in 11 steps (1-25
Sequence up to 50V/cm
with variable control)
Accuracy *3%
Bandwid:h {DC) DC—20MHz {—3dB,
4 ¢m deflection)
(AC) 2Hz—-20MHz (-3dB,
4 cm deflection)
Rise time 17.5 nSec.
Input impedance 1M$2  shunted by ' 35pF
+ 5pF
Input coapling AC, DC, GND

Max. input voltage 600V {DC + ACp-p)
Channel 2 pol Inverts CH-2 polarity
Input connector BNC

Time base
Sweep speed 0.5 pS/cm — 200mS/cm
18 steps, 1-2-5 sequence

Accuracy +5%

& TV Synchronization
Circuit for extracting the synchronizing signal
is equipped to synchronize easily with com-
posite video signal. Synchronizing pulse of
TV-Vert and TV -hcriz, is automatically select-
ed by Time Base Svsitch.

e Two functions of Addition and Subtraction
by two signals.
Not only phase comparison or level com-
parison but also acdition and subtraction can
be observed by two signals functions. This
function enable push pu!l signal to be display-
ed precisely.

® Improvement in portability and operation
Equipped with a high carrying handle and
designed for lightness, this unit is excellent
both in portability and operation with various
functions installed on the front panel.

. X-Y functions
Set the switch at X-Y position and X-Y oscil-
loscope is displayed with CH-1 as X axis and
CH-2 as Y axis.

Magnification ¥5 6% {max speed)

100nS/cm
Dual trace display
Mode CH-1, CH-2,X-Y, Dual, Add.
Chop {automatic selact
in dual mode) 200mS/cm — 0.5mS/cm
ALT {Automatic select
in dual mode} 200 uS/cm — 0.5 uS/cm
ADD Sum or difference {with
channel 2 invert)

X-Y display
{X=CH-1 Y =CH-2}
Sensitivity Y axis: 10mV/cm-20V/cm
X axis: 10mV/ecm—20V/cm
Bandwidth X axis: DC or 2Hz — 800
kHz (—3dB, 10cm
deflection)
X-Y phase Less than 3% at 100kHz
Synchronization
Mode Normal trigger and AUTO-

matic trigger

On automatic synchroniza-
tion, in some cases, no sign-
al is provided. Trace can be -
seen with synchronization
level off very little to do
with time base range. '
Internal {CH-1or CH-2} or

external, + or — slope

Signal source



TV Synchronization Extracts the synchronizing
signal from composite video
signal and provides stable
synchronization. Slope
switch is selected according
to polarity of video signals.

Trigger sensitivity Triggered
(INT) 2Hz — 20MHz at

1 cm on the screen,
{(EXT) 2Hz — 20MHz at

150 mVpp
410 -
o\\
I x — NN
195 160 \‘*\O:
v/
375
- 530

Calibrator

Waveform

Voltage

Power supply

Size and weight

Automatic
{INT}) 50Hz — 20MHz at
) 1cm
(EXT} 50Hz — 20MHz at
150 mVp-p

Square wave {line freq.)
0.5 Vpp +3%

100/117/220/240V
b0/60Hz 33W

160{H) X 280(W) X 375(D)
mm, 7kg

Accesscries furnished
Di-ect/Low capacitance probe LP-16AX.. . .2
BMC terminal adapter . .. ....... ... ... .. 2
Slowblowfuse .. ..................... 1

-/
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3. DESCRIPTION OF PANEL FUNCTIONS

The numbers enclosed with circles in this instruc- tion switches of the LBO-508A.
tion manual refer; to the control knobs and func-

@ @@@@@@@/

3-1 Front Panel
@ Hand carrier @ Pilot lamp

The hand carrier can also be used as a stand. The lamp lights when the power is on.
@ Hand carrier stopper POWER ON

Locks the hand carrier at 22.6°. Firmly press Turns the power on or off.

in each stoaper with both hands, the hand
carrier will be unlocked and rotate freely. @ INTEN.

Upon release the hand carrier will revert to Adjusts pattern luminance or brightness on
locked position. the screen. With the knob turned clockwise,

the pattern luminance or brightness increases,
Ground terminal with the knob turned counterclockwise, the

luminance or brightness decreases.
CAL 0.5Vp-o (Calibration wave)
Signal output terminal for amplitude and FOCUS
probe calibration. Adjusts focus for clarity of the display.

J LJ I 0.5Vp-p at Line
— frequency

clo)




@ Graticule

A size of jraticule is 8 by 10cm, Sub-scales of
intervals of 2mm are imprinted on the grati-
cule in the: form of Cross for easy reading.
Vertical 'Joltage sensitivity (Volt/cm) and
Sweep time {Time/cm} are calibrated and can
be read w th reference to this sub-scales.

CH-1
Only the input signal applied to CH-1 is dis-
played.

DUAL Trace

Dual trace display can be obtained by CHOP.
or ALT. [Refer to *’Dual Trace Measurement’’
of 54 about further details)

Time Switch of §2 does automatic-change-
over to CHOP. at 0.5mS/cm - 0.2S/cm, and
to ALT. at 0.2mS/cm — 0.5uS/cm.

ADD. (Addition}

The input signals of CH-1 and CH-2 are
algebraically added and displayed. When the
CH-2 pclarity inversion switch ({4 isat INV.,
subtraction is accomplished.

(13) cH-2

Only tre signal applied to CH-2 is displayed.

X CH2 POL. m INV.{CH-2 Polarity inver-

sion switch)

Set at 1 (push-out) for nomal operation. At
INV. { nversion) = {push-in), the polarity of
the si¢cnal applied to CH-2 will be inverted.
That i3, the upper part will become negative
and th2 lower part, positive,

VOLTS/cm {CH-1 or sensitivity switch},
black <nob

This is a knob for switching the sensitivity of
the irput signal fed to CH-1 (. Switching
actior is accornplished in 11 steps from
10mV/em to 20V/ecm. On X-Y operation, the
knob functions to change the sensitivity of
the X-axis.

To measure by the use of the indicated
voltaye sensitivity, be sure to set the VARI-
ABLE (i (red knob) to CAL'D by turning it
fully clockwise until it clicks. If the signal is
applizd to the input terminal @ by the use
of a 1/10 low capacitance probe, the values
are ten times the indicated voltage.

VARIABLE (CH-1 or [X] sensitivity fine ad-
juster}, red knob

This is a vertical axis sensitivity fine adjuster
which is capable of attenuating to less than
1/2.5 by indication of each range of VOLTS/
cm,

VARIABLE
VOLTS/cm.

o @ Ny
® v

Arnplitude becomes large.

VARIABLE knob

Amplitude hecomes smalf.

When measuring a voltage by the use of vol-
tage sensitivity indicated by VOLTS/cm, turn
the VARIABLE clackwise to the full posi-
tion, that is, to () CAL’D unitil it clicks.

CH-1 or[X] IN

This is an input plug for use with the CH-1
vertical amplifier ard X-axis {horizontal axis)
amplifier during X-Y operation. Caution not
to exceed maximum permissible input vol-
tage, 600V (ACp-p + DC).

AC-GND-DC (Alternating Current-Ground-
Direct Current Switch)

Switches the coupling of the signal fed to the
vertical axis input (). DC coupling is ob-
tained on the DC position, on AC position the
direct current component is blocked by a
capacitor. The GND position grounds the
input of the amplifiers and opens the input
terminal (). The following table illustrates
a display at each switching position (AC-
GND-DC}.



Input signal

i

ov

+1V

Symmetrical square wave

ISetby@

Wave form and its Note the setting.

+1V
position on the ! —
screen
ov — = —-— OV -————q{—-—+—-0V
Bright line
g —
AC W AC - AC
Position of GND GND GND
switch @

Zero position (OV)

(:‘;DC

Only change in AC content
can bz measured.

DC content can
be measured

@

1 (Vertical position adjustment)
With the knob turned clockwise, the wave-
forms of CH-1 move upward. When the knob
is turned counterclockwise, the waveforms
move downmvard.

iyl t (Vertical position adjustment)
Clockwise rotation will move pattern up, and
countercloclcwise rotation will move pattern
down,

AC-GND-DC: (Alternating Current-Ground-
Direct Current Switch)

Switches the coupling of the signal fed to the
vertical axiz input ( DC coupling is ob-
tained on the DC position, on AC position the
direct current component is blocked by a
capacitor. The GND position grounds the
input of the amplifiers and opens the input
terminal @) . An example of display at each
switching position {AC-GND-DC) is shown
by the table at switch (8

CH-2 or[¥Y] IN

This is an input plug for use with the CH-2
vertical amplifier and Y-axis (vertical axis)
amplifier during X-Y operation. Caution
not to ex:eed maximum permissible input
voltage, 60V (ACpp + DC).

VOLTS/cm (CH-2 or sensitivity switch),
black knob
This is a <nob for switching the sensitivity

of the input signal fed to CH-2 @2 . Switch-
ing action is accomplished in 11 steps from
10mV/cm to 20V/cm. On X-Y operation,
the knob functions to change the sensitivity
of the Y-axis.

To measure by the use of the indicated
voltage sensitivity, be sure to set the VARI-
ABLE 29 (red knob) "o CAL'D by turning
it fully clockwise until it clicks. If the signal
is applied to the input terminal @ by the
use of a 1/10 low caosacitance probe, the
values are ten times the indicated voltage.

VARIABLE (CH-2 or {¥] sensitivity fine ad-
juster), red knob

This is a vertical axis sensitivity fine adjuster
which is capable of attenuating to less than
1/2.5 the indication of ¢ach range of VOLTS/
cm.

To measure a voltage by the use of voltage
sensitivity indicated by VOLTS/cm, turn the
VARIABLE clockwise to the full, to CAL'D
until it clicks.

L TRIG. = CH-1/CH-2
This is a switch for selecting the internal
synchronizing signal for CH-1 or CH-2.
On single trace display; switched at CH-1, this
unit synchronize with CH-1, same with CH-2
as to CH-2,

EXT. TRIG. INPUT
For connection to the external
signal source.

triggering



Il SOURCE = , INT./JEXT.

Selects synchronizing signal source. At INT.,
pert of the signal taken from the vertical
arplifier selected by the TR1G CH-1 or CH-2
tr gger selector switch @9 is utilized for
synchronization. Norma! operation is per-
farmed with this switch at the INT. position.
E.<T. position is used when synchronization is
desired when another signal synchronized
w th the signal fed into the vertical input is
a@psplied to the EXT. TRIG. INPUT terminal
)

_—_-_["_ MNegative polarity

SLOPE —

1L SLOPE = +/—
If triggered sweep is desired against the posi-
tive slope of waveforms displayed on the

@ TV (Video signal)

Extracts the synchronizing signal from com-
posite TV or VTR signals {video signals)
and provides synchronization with the TV
vertical synchronizing signal (TV-VERT)
when the sweep time &2 is in the range of
0.1ms/cm or less and with the horizontal
synchronizing signal {TV-HORIZ) in the range
of 60us/cm or more. At this point, it is neces-
sary to select the SLOPE @9 as illustrated
below in accordance with the polarity of the
video signals.

Synchronizing pulse polarity of video signal
and selection of SLOPE.

<—— Positive polarity

SLOPE +

screen, set this switch to (+} position, and
against negative slope, set it to {—) position,
whichever is applicable.

Positive slope
Negative slope

SLOPE

i B

{Push-Push)

LEVEL

(PULL NORM)

PUSH AUTO

The control knob is used to adjust the trigger-
ing level of the sweep. At the “out’” (PULL)
sutting, the sweep will be in the normal con-
dition, i.e., triggered with .the input wave-
form. At the “in’’ {PUSH) setting, the sweep
will be automatically synchronized with the
irrput waveform provided the frequency is
asrove b0Hz. However, at no input, or at low

SLOPE

—amm = —

{Push)

triggering levels when there is no control, only
the horizontai trace will be displayed. In
operation, the knob is generally at the in, or
AUTO, setting.

(PU LL 3!
MAG X5 <4==p
The knob is used to position the trace in the
horizonta! direction. When the knob is pulled
out, the sweep is magnified by a factor of 5.



3-2 Rear Panel

TIME/cm

Sweep Time is changeable within 0.5uS/cm
— 0.25/cm. With the switch at X-Y Position,
CH-1 operates as X axis and CH-2 operates as
Y axis,

@ VARIABLI: {Time adjuster of Sweep Time)

Red knob
This is fine adjuster covering time uncovered

VARIAB'_E

TIME/cm.
X ded
PO A
@ VI Contracted

Fine Adjus:ment of sweep time. {Red knob)

AC inlet
Make sure : rated voltage
{Refer to Szaction 4-1),

Fuse

The fuse is released when the cap is rotated
counterclockwise. Note the type and rating
of the fuse used. (Refer to Section 4-1).

Legs for vertical viewing and AC cord winding
These are legs for vertical viewing and AC
cord windirig convenience.

To store cr shorten AC cord wind around
legs.

by Time change-steps.

When measuring with an indication of Time,
turn VARIABLE clockwise to the full, that is,
to CAL'D where it clicks

@ ROTATION

The effect of the eartt’s magnetic field may
cause slight tilting of the horizontal traces
due to placement of the instrument. Move
the traces to the center of the scales on the
screen, adjust the ROTATION knob with a
screw driver in the direction that cause the
traces to become parallel with the horizontal
scales.

INTENSITY MODULATION Terminal

Intensity modutation <an be obtained when
the voltage of 0 ~ +bV is applied. The bright
line will be blanked by a positive pulse about
+2 ~ +bV,

Cautions should be taken not exceed maxi-
mum allowed input vcltage, 50V (p-p + DC}
and input impedance, 10k§2.

@ Voltage selector.

-



4. PRECAUTIONS

4.1 Povrer Source Voltage

In use, 1 power source voltage must be applied
within 210% of the rated value, Operation with
a voltage less than 10% of rated value may result
in improper performance, and a voltage more than
+10% ol rated value may damage power supply
circuitry Before use, check a voltage range and
a fuse rating, both being indicated on the rear
panel.

230V— =117V

B

{ l For 100V
220V—_ 100V
Guide Plate
240V 117V

(T 1‘ For 117V
220V E100V

Way on setting indiceted power source voltages

For setting an indicated power source voltage,
insert a voltage switch plug into a socket so that an
arrowhead marked on the plug may be directed
to one of power source voltages marked on the
socket along with a guide plate, as shown in the
following drawings.

240V— 117V

For 220V

220v=—_ =100V

For 240V

220v— 100V

{ 240V 117V

NOTE: For sets delivered for specific countries, the AC cord is fixed with a single voltage preset.

4-2 Sigral Input

A voltage higher than 600V (ACp-p + DC) applied
to the VVERT. Input, or Trig. Input or the fow
capacitarce probe may damage circuit com-
ponents.

Vertical nput terminal
INPUT 0D, @ MAX 600V {ACp-p + DC)
External synchronizing signal
input terminal
TRIG. IN @ MAX 600V (ACp-p + DC)
Probe input (LP-16A)
MAX 600V (ACp-p + DC)

The value of 600V (ACp-p + DC) is shown in the
followiny figure.

ov

4-3 Horizontal Trace Tilt

The effect of the earth’s magnetic field may cause
slight tilting of the horizontal traces due to place-
ment of the instrurment. Move the traces to the
center of the scales on the screen, adjust the
ROTATION knob with a screw driver in the direc-
tion that cause the traces to become parallei with
the horizontal scales.

4-4 Operation in a Powerful Magnetic Field

Operation in a powerful magnetic field will cause
distortion of waveforms or make traces tilt exces-
sively. Special car@ should be exercised when
operating the instrument close to machinery or
equipment using a large transformer.



4.5 Operation in a Hot and Humid Place

This instrument is designed to operate in a tem-
perature range of 0°C to +40°C and humidity
range of 10 to 80%. Operation in severe environ-
ment may shorten the life of the instrument.

4-6 Intensity

A burn-resisting fluorescent material is used in the
cathodes ray tube. But, If the cathode ray tube is
left with a bright dot or bright line, or with un-
necessarily raised intensity its fluorescent screen
may be damaged. When observing waveforms,
therefore, the intensity should be maintained at
the minimum necessary level. If the instrument is
left on for extended periods, lower the intensity
and obscure the focus.

5. FUNDAMENTAL OPERATION INSTRUCTIONS

The fundamertal operation for observing wave-
forms with the Oscilloscope LBO-b0BA are des-
cribed as follovs.

5-1 Preparation

Before using tne LBO-B0BA, set the controls and
switches as follows.

In addition, use these settings when checking
proper operation of the instrument,

INTEN.(Z) — Midposition
FOCUS (8) — Midposition
4%, @) - Midposition
VOLTS/er. (15, @) — 0.1
VARIABLEE (8. @4 — Turn clockwise to
the full, CAL'D
AC-GND-DC (8 20 —-DC
VERT MODE - (I) DUAL
CH-2 POL (49 — K (Push-out), NORM
e= 30 (PULL MAG. X5) — Midposition
(PUSH IN X1)

DEwn =

LN

é—

|-+
18

\T“

——GH-1 Bngh( line

LEADER

10. VARIABLE 33 — Turn clockwise to the full,
CAL'D

11. TIME/em (32 - 5mS/cm

12. TRIG. CH-1/CH2 @ —CH-1 (L:
out)

13. SLOPE +/— Q9 ~ +{arbitrary)

14. MODE TV/NORM. @& — NORM (Push-out)

15. SOURCE EXT./INT. @7 — INT. (Push-out)

16. LEVEL @0 (PULL NORM./PUSH AUTO) —
Midposition, Push-in AUTO

push-

After all settings are made, set the POWER switch
(8) at ON. After about 30 szconds, two traces will
appear on the screen. Adjust the INTENSITY (7)
and FOCUS (8) controls for a clear display of the
traces.

17. Connect the attached probe to CH-1 {7} and
CAL (@) terminals. At this time, the probe
should be at X1, For use of the probe, refer
to Section 5-3; “"How <0 Use a Low-capacity/
Direct Probe.”

Setto X 1

— 10 —



5-2 Chick of Gain by Calibrated Waves

After all settings are made as shown in Section 5-1,
(Refer v “Front Panel Diagram.’’} ascertain that a
square wave with an amplitude of 5 cm is display-
ed on the screen.

This inclicates that the instrument is operating
properly

5-3 How To Use a Low-capacitance/Direct Probe

The LP-16AX Probe is an extremely well designed,
high-perfaormance probe equipped with X1 and
X10 swit:hing functions.

5-3-1  Specifications
Maximum input voltage

250Vrms or 600V DC

1-1

1-2

At X10

Input resistance: 10M£2 (connected to
oscilloscope of 1MS2
in input resistance)
25pF or less
Oscilloscope with in-

put capacttance 20 —

input capacitance:
Correction range:

40pF
Attenuation factor: 1/10 +2%
Frequency range: DC — 40MHz
A X3
Input resistance: TMEL (connected to

oscitloscope of 1M
in input resistance).

input capacitance:  250pF or less (con-

nected to oscillo-
scope of 5H0pF or
less)

Frequency rarige: DC — BMHz

=Sal

™ Earth cover \ Hook cover
Y. Earth clip

Retractable hook tip

e A

Capacity correction trimmer

5-3-2 Operation of low capacitance probe.

Turn the knob and grip to the required
position to set the arrow to X1 or X10.
The knob and grip may be turned in any
di-ection,
2-1  Measurement at X10

The probe exhibits high resistance and low
canacity at X10. However, the input vol-
taye 1s attenuated to 1/10 and, therefore,
ths must be accounted for in voltage
measurement.

Mueasured voltage = Sensitivity of oscillo-
scope V/DIV X screen amplitude DIV X 10
At X10, it is necessary to correct the pulse

2-2

2-3

characteristic by adjusting the capacitor in
the probe for flat top of the square wave
calibration volitage.

Measurement at X1

This probe maintains high sensitivity in the
X1 position so that it may be used directly
with the oscilloscope. However, the input
capacity is large approx. 250pF, and it is
necessary to fake this into account when
making measurements.

How to use the straight tip

For the use cof straight-tip, please detach
the retractive hook tip as shown in iily-
stration,



The straight tip is extremely convenient

when testing points on printed circuit

boards.
5-3-3 Adjustment of Probe
When cbserving the signai waveforms of
high impedance circuit, the operation of
the signal source and waveforms on the
screen zre liable to change due to the input
impedance of the oscilloscope, parallel
capacity of a coupling line, induction noise
and otter effects, leading to measurement
error, The use of a low-capacity probe
avoids these effects. A low-capacity probe
of 10:1 attenuation type such as the LP-
16AX <hould be used for high impedance
circuitry measurements. Its input im-
pedance: is 10MS2 at 25pF. The basic
construztion of this probe is as shown
below. Proper compensation may be ob-
tained if the circuit constant is adjusted in
such a way that the following equation will
hold:

-
! Oscilloscope input

L terminal
—m—mmm——— »

C],: IC‘Q R2

If you turn the hookcover counter-
clockwise, the hookcover will come off.

Straight tip

To adjust the probe, connect as shown be-
low and turn the variable capacitor (C,)
in the probe connecteor using a small screw
driver, to provide proper square wave com-
pensation.

Under Correct Over

[T

5-4 Dual Trace Measurement

Two vertical axis input circuits are provided in this
instrument, and the wavefarms of the two input
signals are alternately shown on the screen by
means of an electronic switch. However, since
there is only one horizontal sweep circuit, it is not
possible to have two synchronized or locked-in
waveforms of two unrelated, independent input
signals simultaneously on the screen., Two dif-
ferent methods are available for alternately switch-
ing of two signals making use of the electronic
switch,

ALT, and CHOP are selected automatically by
Time-base switch.

54-1 ALT. {Alternation)

ALT. (Alternation) serves to show two
signals, CH-1 and CH-2, alternateiy sweep
by sweep.

172



. ™
;
T : | ~——cH-1
ARVNRYER TSRV
Ak T Altanation display
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Two signals are alternately displayed on the
screen as shown.

Notes: 1. The dotted lines shown in the
above figure do not appear on
the screen.

The comparison and observa-
tion of two independent phe-
nomena from one source are
not possible.

If no signal is fed to CH-2
while the TRIG. switch @5

is set for CH-2, synchroniza-
tion will not take place even
though a signal is fed to CH-1.

542 CHOP
CHOP performs switching between two
signals, CH-T and CH-2, in high speed
(about 250k:Hz) and displays the two wave-
forms on the screen so that both wave-
forms look continuous.

= - )
/ 3 71| -a—CH-
¢ N
P N L [ ]
CHOP display
oot Ty -
~g— CH-2
v J 73 N/
L ]

5-5 Precautions on Direct Connection and Using
a Probe

Two clifferent methods are available for applying
signals. QOne is to connect a lead wire or the like
to the input terminal of the oscilloscope directly,
and another is to use a probe.

When viewing a small signal in a circuit having high
signal source impedance, error is liable to occur in
measui'ement due to the effect of parallel capacity
or indisced noise in the input cable. The following
precautions should be observed to avoid false read-
ings. Generally, with the exception of a low-

13-

impedance circuit, the use of a lead wire should be
avoided as far as possible. That is, use X1 of the
attached probe or a shielded wire such as coaxial
cable. If a lead wire other than the probe or
shiefded wire is usad, make the lead as short as
possible. When using a shielded wire in a circuit
having high impedance, attention should be paid to
the loading effects of the sum of the input capacity
of the oscilloscope and the distributed capacitance
of the probe or shielded wire on the signal source.
The input terminal of the oscilloscope has a capa-
city of about 36pF in parallel with TM£2. In addi-
tion, the direct probe has a distributed capacity of



about 250pF, and the coaxial shielded wire 60 to
70pF per meter. If the effect of this parallel capa-
city on the hizh impedance signal source can not
be ignored. Tt e use of the low capacity X10 probe
is recommended.

Low-capacitan:e probe

To avoid many ill effects by direct connection, use-
a low-capacitance probe (X10) as much as possible.
When this prok e is used, input impedance is TOMS2,
25pF, thus ma<ing it possible to reduce the loading
effects upon the signal source 10 a great extent,
However, when the probe is used at X10, the input
signal is attenuated to 1/10, this must be taken
into account ir all measurements.

5-6 Ground Connection

For ground connection, rse the shortest possible
wire as described in Section 5-b.

When using a probe, connect to a ground point
close to the signal source, and use the probe
ground wire.

5-7 Synchronization to Waveforms

The most important factor in operating the oscillo-
scope is to lock and display waveforms property
before measuring them.

To make the most use of the synchronizing capa-
city of this instrument, a proper method of ope-
ration is described befow, taking waveforms as
an example. In addition, “he following procedures
describe how to obtain oroper synchronization,
For details, refer to 5-7-1 through 5-7-4.

AUTO

1.  Synchronizing Sweep NORM

@0 Pus in the knob
&% Pus out the knob

2. Selection of trigger Source

internal Synchronization {

CH-1 ® o A
CH-2 gLy |

External Synchronization (Ext) @ =
. . NORM @ A

3. Coupl
uplir g of Trigger Source TV Signal @B -

4. Setectinon of Synchronization Position

Variable starting point
Slope of Waveforms

80 Variable adjuster
2% Selection of plus and minus

For simple wz veform observation push in knob of
60 at AUTQ, push out source of @0 at INT, push-
in Mode of (3® at NORM and set level knob of
30 at the wh te dotted midpoistion.

5-7-1 Mode >f synchronizing sweep

The synchronizing sweep circuit of this
instrurment stops functioning if a trigger
pulse is not produced as a sweep starting
pulse. It is, therefore, necessary to select
this sweep according to purpose desired,
Generally, for waveforms which have a
frequency of 50Hz or more and are not
complzx, use AUTQ synchronization. At
AUTC synchronization, the sweep circuit is
automatically placed in the freerun state
when the aforementioned trigger pulse is
not produced and a horizontal trace is
displaved irrespective of sweep time set by
the knob @2

To remove wavefcrms on the screen when
no input signal is applied or the trigger level
is not correct, PULL a knob @0 to
NORM.
5-7-2 Selection of synchronizing signal source
The operation called ‘‘synchronization”
takes place to lock waveforms being ob-
served. 1t is necessary to supply a synchro-
nizing signal for this purpose to the oscillo-
scope. This instrument is capable of setect-
ing either internal {INT) or external {EXT}
sources of synchronization,
The SOURCE switch @) is capable of
supplying this synchronizing signal {source)
from inside at INT and from outside at
EXT.

— 14 —



5-7-3

INT Position

In normal observation of waveforms, the
synchronizing signal is mostly supplied
from inside by setting the switch at INT.
In the internal {INT) position a part of the
vertical input signal which is amplified is
extracted and supplied to the synchroniz-
11g sweep circuit as a synchronizing signal.
However, since this instrument is a dual
trace oscilloscope which is provided with
Z input circuits (terminals), two synchro-
rizing signals are produced from the wave-

forms. It is, therefore, necessary to select
- /
R R
-t
EXT Position

When observing composite signals or the
lilke in which different types of signals in
synchronous reiationship are combined, the
IMT position permits stable synchroniza-
tion, if each independent signal of the com-
pusite signal can be separated and used as a
synchronizing signal. If not, this external
(EXT) position permits supplying the re-
quired synchronizing signal to the synchro-
nizing sweep circuit directiy from outside.
Set the SOURCE switch @) at EXT, apply
a synchronizing signal to the TRIG. IN ter-
minal @8 . Since the level of the synchro-
nizing signal is constant, stable synchroni-
zation can be obtained even if the level of
the waveforms being observed varies.

Coupling of synchronizing signals

Even when the synchronizing signal is
actuating the synchronizing sweep circuit it
is possible to have unstable synchronization
of the waveforms being observed. This is
die to an unwanted signa! contained in
th2 synchronizing signal.

from the 2 synchronizing signals by setting
the TRIG switch @9 at CH-1 or CH-2.
When the switch is set at CH-1, the wave-
forms being observed at CH-1 are synchro-
nized. At CH-2, synchronization takes
place of the waveforms being observed at
CH-2. When the waveforms being observed
at CH-1 and CH-2 are in synchronous rela-
tionship, stable synchronization can be
obtained in both channels if the frequency
is the same, no matter which channe! is
selected. |f the frequency is different,
selection of the low-frequency one as a
synchronizing signal source permits stable
synchronization in both channels.

——Set the THIG. switch 25 to the low-
frequency one, to select a synchronizing
signal source,

It is also possible to have the synchronizing
sweep circuit fail to operate even if the
synchronizing signal is supplied. This oc-
curs because insufficient synchronizing
component to synchronize the waveforms
being observed is contained in the signat.

In either case, select the COUPLING
switches as foliows so that proper synchro-
nization is obtained.

Normal waveform observation

Set switch @) at NORM. At this point,
the synchroniring signal is connected to the
synchronizing sweep circuit through a
capacitor, thus eliminating the DC com-
ponent and provides stable synchronization
over the whole bandwidth of 2Hz or high-
er. AC coupl ng takes place with synchro-
nization that s not affected by a change in
the DC component of the waveforms being
observed. Signals of 2Hz or below, how-
ever, are difficult to synchronize. Set
switch @) at EXT. and connect an ex-
ternal synchrcnizing signal from TRIG. IN
terminal @6 ‘to obtain stable synchroniza-
tion for this condition.



T.V. {Video} composite waveforms
'3

In T.V. rsideo waveforms, horizontal and
vertical synchronizing components are
combinect, It is, therefore, very difficult to
apply synchronization to the horizontal
component or vertical component, In this
case, set switch @ at TV, and this will
automatically select a horizontal synchro-
nizing signal and vertical synchronizing
signal ard obtain stable synchronization.
However, if the sweep time set by the
switch €9 is 0.5ms/cm or less, the vertical
synchronizing signal is selected. If it is
0.2mS/crn or more, the horizontal synchro-
nizing signal is selected.

Position SLOPE switch @9 according to

LEVEL

N

b-74

START

‘-\“—‘

LEVEL

A\

the polarity of the composite Video signals,
as shown in the exp anation of switch @3
Section 3-6.

Selection of synchronization position

In a triggered sweep type oscilloscope, it is
possible to adjust the position or timing of
starting of the waveform so that stable trig-
ger {starting} pulses rnay be obtained.

Adjustment of starting (trigger) position

To move the synchronization position to
the section where changing waveforms are
stable, adjust LEVEL knob @0 as shown
below,

=

1t noise is produced in the upper part of
wiveforms due to abnormal oscillation or
the like, jittering may occur in the display.

l:<Adjust the LEVEL knob and move the
starting point to the section having no
noise, to provide stible display.

Selectio 1 of waveform slope {SLOPE +/—)

When the rise portion of the waveform is
smooth and the fall section is steep, like
a sawtcoth wave, stable synchronization
can be obtained if starting (trigger} is
performed in the fall portion. Also, in case
of a square wave, especially when jittering

—16 .-

is taking place in he fall portion, stable
synchronization can be obtained if starting
is performed in the rise portion. SLOPE
switch @9 functions to select the slope
(rise or fall section) of the starting (trigger)
point of this synchronizing signal wave-
form.



Nagative slope
Positive slope (+) (-

\/ l/

/

Stable rise section (+)

6. MEASUREMENTS
6-1 AC Feak Voltage

When it is desired to determine only the AC vol-
tage component of the signal being measured, set
AC-GND-OC switch {® or @D at AC and, from
the ampli:ude on the screen at this time, calculate
the pealk voltage as follows:

—~17 -

(+) Starting at

{—) Starting at

Fatl section with jittering {—)

positive slope

{—)} Starting at A
negative slope /
_— R Aas A RSB A

ok
L/ 4RI

negative slope

(+) Starting at
positive slope

e — IS it I
+ i+

Measurement using a X1 probe or lead wire
Peak voltage {Vp-p) = Value indicated at
VOLTS/ecm X amplitude {cm)

Measurement using a X10 probe
Peak voltage (Vp-p) = Value indicated at
VOLTS/em X arnplitude {cm)} X 10
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As shown above:, the voltage of the signal being
measured is calculated as follows:

If, VOLTS/ecm = 0.05V/cm

Peak voltage wheen a X1 probe or lead wire is con-
nected directly = 0.05V/cm X 4 cm =0.2Vpp

Peak voltage whin using a X 10 probe = 0.05V/cm
X4cemX10=2Vpp

If the input wavzform is a sine wave, the measured
voltage {p-p) car be converted to effective voltage
{rms}). The following relationship exists between
the peak voltage (Vp-p) and the effective voltage
{Vrms).

Effective vcltage _
{Vrms)

Peak voltage (Vp-p)
2/2

2Vp-p, for instance, is converted to rms value as
follows:
2Vpp 2
22 2X1414
Notes: 1. Wher switch (9 or @D is set at “AC,”
the low frequency characteristic is at-

tenuzted to —3dB at 2Hz. Also, note
that no AUTO synchronization is ac-

= 0.707 Vrms

complished at 50Hz or less.

2. When measurinc a voltage, be sure to
turn the VARIABLE knobs (i and
@) fully clockwise to ) CAL'D.

6-2 DC Voltage

Use AUTO sweep, set AC-GND-DC switch (9 or
@) at GND. The trace (bright line} should show
QV. Set the trace to a pos tion for easy measure-
ment on the screen. Next, set the AC-GND-DC
switch at DC and read the <hift of the trace on the
screen. Adjust the VOLTS/cm switch so that the
trace will be displayed on the screen. An upward
shift of the trace (bright line) represents {+) and
a downward shift {—).

From the shift of the trace on the screen, the vol-
tage of the signal being measured is calculated as
follows:

Voltage when a X1 probe o lead wire is connected
directly

Voltage (V) = Value {V/cm) indicated at VOLTS/
em X shift {cm)

Voltage when usinga X10 probe

Voltage (V) = Value (V/cm) indicated at VOLTS/
cm X shift {cm) X 10

Example

If the range indicated at the VOLTS/cm is 2V/cm,

the voltage of the signal being measured is calculat-

ed as follows:

When a X1 probe or lead wire is connected directly
2V/em X 3 cm = +6V

When using a X10 probe
2V/iem X 3cm X 10 = +60V

AC

c;"q’D/

DC

T
3

cm

— — __.._,....__——L

Direction of shift

6-3 DC + AC Peak Voltage

Make measurement using the “DC’* and the
“GND’" as in the case of the measurement of DC

voltage. If the range indicated at the VOLTS/cm
is 0.2V/cm, the voltage of the signal being meas-
ured is obtained as shown bzlow.



AC

— +0.8V

Gm}/-.-.

— +0.6V
——+0 .4V

—t— | — ] —

DC Component = +H0.6V

AC Component = 0.4Vp-p

DC TPPU TP DA
AC SR S S T
(END/'OV

e

Note: When the DC component is much greater
than the AC component, the waveform
may be pushed off the screen making
observation impossible. In this case, make
measurements of the AC component and
the: DC component separately.

6-4 Current Measurement
The voltagz signal is the only phenomenon that can

be observid by applying it to the oscilloscope
directly. Accordingly, electric phenomena except

|.ow frequency current measurement

DC current
+AC current

Resistance GH-1 input

\_‘_'

E_\JGND

6-5 Time Interval Measurement

The time interval T is calculated as follows:
Time T (sec) = Value indicated at TIME/cm X
Interval on the screen X Reciprocal of magni-
fication of the magnifier

[N S I

=3 cm-~

for voltage, mechanical oscillation and all other
phenomena must be converted into voltage and
then applied to the input terminal.

When measuring current, insert known resistance
into the circuit to be measured, observe a change is
voltage across that resistance with an oscilloscope
and convert it into cu-rent according to Ohm's law,
that is E = IR, However, the resitance to be insert-
ed must be within the range that causes no change
in the operating condition of the circuit being
measured.

High frequency current measurement

AC current Insulation type of AC only

Ring core

CH-1 input
-

GND

E

The reciprocal of mangnification of the magnifier is
1 when not magnified and 0.2 when magnified.
The time interval T in the left-hand figure is calcu-
lated as follows:

TIME/cm = 0.5 (0.5mS/cm)
When the magnifier is X1,

T=05mS/ern X 3em X 1 =1.5 msec
When the magnifier is X5

T=0.5mS/ern X 3em X 0.2 = 0.3 msec



66 Frequency Measq rement

There are two methods using waveforms to meas-
sure frequency One is to calculate the frequency
from the time »f 1 period, and the second method
is to count th2 number of complete waveforms,
or pulses, over the 10 ecm horizontal width.

As regards to first method, the time of 1 period, T,
is measured as jiven in the Section 6-5 above, and
its reciprocal is the frequency F.

1 -
T {seconds)

- 1

" Value irdicated at TIME/cm X interval of
1 period on the screen X reciprocal of
magnification of the magnifier

Frequency F{Hz) =

For examjile, in the figure as shown bellow.
TIME/cm : 0.6mS/cm
Magmfier MAG) : X1

Then, T = 2.5mS/cm X 4 em X1 = 2msec.
i 1

Frequency F(Hz) = Thec) ~ 2X 107
= 500Hz
T
/
\ \ \

f=—24 cm =

As regards the second method, that is, counting the
number of corrplete waveforms, or pulses, over the
10 c¢m horizon al width, the frequency is calculat-
ed as follows.

Frequency F{Hz)

Number of pulses N
Value indicated at TIME/cm X Reciprocal
of magnification X 10 cm

Where, the reciprocal of magnification of the
magnifier is 0.2 when magnified and 1 when not
magnified.

For example, in the figure as follow.

TIME/em : 1usfem
Magnifier : X1

-——N = 25—b

Then,
Frequency F(Hz)
25

- 1u sec/fem X 10 cr X 1 = 2.5MHz

6-7 Rise Time of Pulse

When measuring the rise time of a pulse, the X5
horizontal magnifier @0 is used. Before measur-
ing the rise time of a pulse, proper use of the
magnifier will be described.

{1} Place the portion teing observed on the
center of the scale by means of the e== knob.

{2} 5 times magnification to both sides.
PULL the wm=p knoh

——




As mentioied above, the magnifier is used for
detailed observation of a portion of a waveform.
This is especially convenient when the enlargement
of a porticn of a waveform, away from its sync.
sweep start ng point, is desired.

Rise Time of Pulse
(Procedure 1}
SLOPIZ @9 : —{Push)
MAG. 8 :  X1{Push)

Set TIME/tm @2 so that the leading edge of the
pulse is caLght on the screen. Position the VAR!-
ABLE @3 (red knob) to the end of its clockwise
rotation.

{Procedure 2}

Position th2 pulse so that the flat portion is placed
on the screzn at a height with no fractional values,
e.g. just 5 em. (This is for easy calculation of 10%
upper and | ower deduction, when required.)

(Procedure 3)
Place the leading edge of the pulse on the center
line of the scale by means of the horizontal posi-
tioning knoo.

{Procedure 4)
Make certain the MAGNIFIER is set at X5 (PULL)
calculation of rise time
Tr = {TIME/cm range} X (Horizontal interval
on the screen, cm) X (Magnification rate, 1/5)
Example
Tr=2usfcm X 23 cm X 1/5=1.16us

©
[e]
®

|

A

A
| I
10% T '
I 1
|
e

Tr 2 9cm

On the basis of this r se time, Tr, the upper limit
frequency of the amplifier, fc (—3dB), can be
determined. For instance, on the assumption that
the above measurment was performed with input
pulses which were fast enough and that the value
calculated represents the output waveform of the
amplifier being tested, then the upper limit fre-
quency, fc, of the amplifier can be found.

Input

O——--

UL

Output

————O Tr=116uS

Amplifier being tested

Tr of Qutput
s 10

0.35 0.35

fe = =

Tr 1.16 X 10°®

tUnits of time are enumerated below for reference:
Millisecond; mS = 1073 Sec.

Microszcond; uS = 107% Sec.
Nanos:cond; nS = 107% Sec.
Picosecond; pS = 107'? Sec.

This relatioship is to determine fc {--3dB) from
the rise time of the square wave input pulse. In the
measuremer t of a comparatively fast pulse, the rise
time of the LBO-508A must also be taken into
consideration.

Rise time of The LBO-508A; Ta = 0.0175us
Rise time of the output of the amplifier being
tested; T1

L

= 0.3 X 10% = 300kHz, (-3dB)

Rise time observed on the screen; Tr
With this data, the true rise time Ti is calculated:

Tr =VTr? —Ta?
6-8 Time Difference between Two Signals

By making use of the dual trace advantage, it is
possible to measure a 1ime difference between two
signals. The adoption of a fixed trigger system in
CH-1 or CH-2 permits measurement of the time
difference without error even at ALT or CHOP.
When TRIG. @9 issetat I CH-1, it is possible to
measure a delay time difference of CH-2 on the
basis of the signal of CH-1.
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When this time dif‘erence is extremely small, use
the MAGNIFIER at the Xb position,
troublesome to superimpose two signals, as in the
case illustrated above, set the polarity inversion
switch of CH-2 ([ at INV. then use ADD (addi-
tion}. This will

CH-1
\

| I ' 1 L 'Time [
difference em
shown in the following figure.
If it is In case of a pulse train of computer word pulse
or the like, set the polarity inversion switch of
CH-2 at INV. to identify the signal of CH-1 or
CH-2,
“acilitate the measurement as
T
r ﬁt

" P
T

b

,
]

L LE
-

- Time
difference

3cm

1

I

+
R B I e

CH-2, POL.,, INV.

6-9 Phase Difference between Two Signals

To measure a phase difference between two signals
of the same frequency, the dual trace display
system can be utilized up to the upper limit
frequency of the a nplifier.

First, position both signals on the center line of the
scale, e.g. just 4 cm, as shown in the following
figure by means of the VARIABLE and horizontal
positioning knobs.

Next, set the distance where the center of the

waveform of the base chanrel intersects with the
center of the scale to 8cm horizontally.

If difficulty is encountered .n properly displaying
the phase difference as shown in the following
figure because it (phase diffe-ence} is too large, use
the polarity inversion switch of CH-2 and
move the phase by 180" beforehand, and then
display the phase difference. After that, this 180°
should be taken into account.
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As shown in the above figure, set 1 cycle, 360° to
8cem. Then,

360°
B8cm

= 45%/em

According y, the phase difference in the above
example ciin be calculated as follows:
Horizontal distance on the screen: 0.7cm
Phase difference = 45°/cm X 0.7cm = 31.5°
* The portion of the phase difference is much
maller, use the MAGNIFIER at the X5 position
in the asbove setting. At this time, 360° is display-
edin 8cm X b,

R |

o. 0.7cm
————8 cm (360 )‘—‘,

= Phase difference

Then,

360°

8em X5 =9%em (0.2cm=18")

6-10 Measurement of Phase Difference by X-Y
Operation

The phase difference between two signals of the
same frequency can also be measured using a
Lissajous’ figure by X-Y operation.

In this case, however, the frequency band of the
X-axis is 800kHz (-3dB) thus causing a phase
difference of 3° or less at 100kHz between X and
Y.

B B
sinfl =——= ~2—
A 2 R B
A
4. B I B
8 =sin™ A QlA 28
0° 45° 90° 135° 180°

Place the Lissajous’ figure on the center line of the
scale both horizontally and vertically.

This X-Y operation can effectively be used to dis-
play t'.e input and output characteristics of all
kinds of electric circuits.

Also, to measure TV color hue, there is a method
of displaying 10 colors of the gated rainbow pat-
tern by X-Y operation {making use of a color bar

—23

pattern generator such as LEADER Model LCG-
395A),

Phase relationships of the gated rainbow signal

The ten gated rainbow signals have the phase rela-
tionships as shown in the following figure. The
color tint pattern (VI2CTOR) is obtained by apply-
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The floral pattern rotates as the TINT or HUE
knob of the TV :et is turned. If the pattern
spreads long instead of getting round, color satura-
tion is responsible.

6-11 Measurements of Error between Two Signals
and Push-Pull Signal

If the addition and subtraction functions of two
signals are utilized, 2rror and push-pull waveforms
can properly be displayed.

Apply an input signal to CH-1 and an output
signal to CH-2 and s:t CH-2 POL. {(polarity} so that
the waveforms of the same amplitude may be dis-
played on the whole screen as far as possible; these
signals may be out of phase with each other. De-
press the ADD. button and estimate the size of the
remaining waveform and the condition of wave-
form distorttion when subtracted. Also, as regards
the signal waveform of the push-pull circuit, the
condition of the original push-pull operation can

ﬁw GREENISH
v BLUE

boom e RETAM A RS T AT AEE NIV R AWMIN e YTV L

color bar pattern generator to the color TV set.

REDDISH
BLUE

Vector pattern

not be determined even if the waveform of one is
observed separately, Set the polarity inversion
switch of CH-2 at INV and depress the ADD.
switch. Then, noise, hum and other in-phase com-
ponents will compensate each other and push-pull
signals will be added and displayed properly.

6-12 AM, SSB Transmission Modulated Wave
Measurement

When observing modulation distortion or the like
by providing synchronization to the envelope of
amplitude modulated waves (SSB/DSB), apply
voice waves to external synchronization.

In the use of the trapezoid display, it is possible
to confirm the linearity of modulation irrespec-
tive of modulated voice waves,

For trapezoid display, perform the aforementicned
X-Y operation and apply voice waves to the X-axis
of CH-1 and high-frequency waves to the Y-axis of
CH-2.

AM (Amplitude) modulated wave

Trapezoic disptay

Degree of modulation m =

3y Overmodulation

A-B
X 100% (%)
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The oscilloscope is intended to observe electric

oscillation, and it is also possible to observe all

sorts of phenomena if they can be converted into
electric signals by the use of transducers.

1} A change in tension is converted into an
electric tignal using a resistance wire or the
like.

2) A change in pressure is observed by the use
of a piezo-electric device,

3) Displacerient is converted into a capacity
change, und then it is further applied to an
oscillator or the like and observed as a change
in frequeacy.

4) A magnetic variation is observed using a mag-

netostriction device,
5) An optical displacement is observed using a

' photo transducer.

6) A temperature change is observed using a
thermistor or thermocouple,

Besides all these mentioned above, many studies

have been made on sensors recently, and it is sug-

gested that reference be made to technical books.

Intensity modulation can be obtained when a vol-
tage of OV ~ +BV is applied to this terminal in DC
coupling under ordinary intensity condition.

When a voltage of +2V -~ +bV (by a intensity con-
trol position) is applied, the trace line on the CRT
will be erased. When a voltage of OV ~ +1V (by
a intensity control position) is applied, the trace
line will be intensified. That is, the instrument is
used to erase a certain part of the trace line on the
CRT or to intensify a certain part of the trace line
in particular.

Application examples

1. Making character display by computer output

Since the intensity modulation terminal is in
DC coupling, intensity modulation can be
driven by a TTL level signal.
Generally, there are two methods in making
character display: random scanning method
and raster scanning method. In either case, a
needed portion can be made bright by giving
a voltage of 0~ +).4V to it. On the other
hand, an unnecessary portion can be erased at
a level of +2 ~ 45V,

Brightening
— el

2. Making marker display when measuring
frequency response by means of a sweep
generator
When tre frequency response of a measuring
circuit are drawn on the CRT by means of a
sweep gunerator, the instrument is capable of
displayirg the marker frequency point more
precisely. When a precise display of the
marker point is desired, apply a level signal
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Erasing level
) “w

S N TTL Level signal

+2.4~5V

Brightening level O~+0.4v

Blanking {E asing)

of OV ~ +0.4VY to the brightness modulation
terminal, When other level exceeds +2V at
this time, the response trace may disappear.
Care, therefore, should be used not to exceed
+2V in amplitude of the signal to be applied.
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7. MAINTENANCE AND CALIBRATION BY

THE USER

The following performance checks and internal
adjustments should be made by means of an in-
sulated screw driver {about 2mm) by opening the
cabinet. '

Adjusting Trimmers are shown in letters and
symbols on the PC board,

7-1 @ ROTATICN (Trace Slope)

Adjust the @ RCTATION (beam rotation} trim-
mer on the front >anel when slight tilting of the
traces is caused by the effect of the external mag-
netic fields. Make certain that tilting of the traces
is not caused by the effect of unusually strong
external magnetic “ields due to the position of the
oscilloscope.

7-2 Preparations and checkings before Calibration

Set the power suprly to the stipulated value. Please
start calibration a“ter calibration switch has been
on for over 20 minutes.

Check each voltag: at each test point before calib-
ration. Each voliage allowances are as follows:
{All the below tes: points are installed on the pow-
er supply H AMP >C board.)

TP-1 —13.5 ~ 16.5V
TP-2 +13.5 ~ 165V
TP-3 +180 ~ 220V
TP4 +280 ~ 350V

7-3 Vertical Varizble Balance

Adjust @ DC BA.L, if the vertical position moves
when the VARIAELE knobs are turned.

With the switch at AUTO, let a horizontal trace
appear on the screen and turn the VARIABLE
knob-fully counterclockwise. Then, set the vertical
position at this time to the center of the screen.
{(VOLTS/ecm — 20 mV/cm or ather constant range)

Next, turn the knob fully clcckwise. 1 the posi-
tion moves a large amount at this time, see it to
the center of the scale by means of @ DC BAL.
CH-1 @ DC BAL (VR1202) CH2 @ DC BAL
{VR2202) are installed on Vertical pre-amp board
T-13156.

CH-1 @ STEP ATT. BAL (VR1201) and CH-2
@ STEP ATT. BAL (VR2201) are installed on
Vertical pre-amp P.C. board T-1315.

7-4 Balance Adjustments of ATT. STEP

This is to adjust trace line at the time of attenuator

range change.

a. Setthe AC-GND-DC switch at GND.

b. Set the VOLTS/cm switcn at .02 Position the
trace on the center horizontal line.

c. Set the VOLTS/cm at .01,
If there is any shift in position, adjust VR-
1201 {CH-1) or VR2201 {CH-2) to return the
trace to the .02 position
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T-1313A
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— Power supply transformer

o Power supply Horizontal
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‘fertical mode board

T-1316
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Primal parts circuit diagram

7-5 Vertical Gains

@ CH-1 GAIN, @ CH-2 GAIN must be calibrat-
2d in same range. On dual trace, adjust that there
is little sensitivity difference between CH-1 and
CH-2.

CH-1, CH-2 should be .1V/cm DC. Turn VARI-
ABLE to the full CAL'D 0.5Vp-p short waveform
is to be fed 10 2 input terminals to display dual
trace lines.

Adjust @ CH-1 GAIN and @ CH-2 GAIN to
make dual trace lines lie on each other in bem
length.

CH-1 @ GAIN (VR 1204) and CH-2 @ GAIN
{(VR2204) ar: installed on vertical pre-amp PC
board T-13156

7-6 Width

Control @ WIDTH (VR304) so that the calibrated
1.00kHz squ:re wave and pulse connected with
vertical input terminal be displayed as long as
10cm on the graticule. (time base PC board,
T-1312)

7-7. Length adjustment

Control @ LENGTH (V1-305) to adjust horizontal
trace line be 11¢m (time base PC borad T-1312).

7-8 STABILITY Adjustments

a. Feed a sine wave 1kHz signal to the INPUT so
that the amplitude on the display be 4—5cm.

b. Set the level knob at auto. The sweep should
synchronize when "he white dot on the knob
is around the midposition. If not, adjust
stability (VR302).

¢. Rotate VR302 in counterclockwise direction
to the free-run condition and then in clock-
wise direction to the position where the
sweep is stopped.
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COPYRIGHT NOTICE

ALL MATERIALS INCLUDING CD/DVD AND PDF
FILES ARE COPYRIGHTED
WWW.EVERYTHINGA4LESSSTORE.COM VON
WALTHOUR PRODUCTIONS AND MAY NOT BE
REPRODUCED, COPIED OR RESOLD UNDER ANY
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