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Power requirements of this product have been changed and the relevant sections of the Operation
Manual should be revised accordingly.
(Revision should be applied to items indicated by a check mark [M)

[ Input voltage

The input voltage of this product is VAC,

and the voltage range is to VAC. Use the product within this range only.
[ Input fuse

The rating of this product's input fuse is A, VAC, and

WARNING

- To avoid electrical shock, always disconnect the AC
power cable or turn off the switch on the switchboard
before attempting to check or replace the fuse.

- Use a fuse element having a shape, rating, and
characteristics suitable for this product. The use of a fuse
with a different rating or one that short circuits the fuse
holder may result in fire, electric shock, or irreparable
damage.

(] AC power cable

The product is porvided with AC power cables described below. If the cable has no power plug,
attach a power plug or crimp-style terminals to the cable in accordance with the wire colors
specified in the drawing.

WARNING

- The attachment of a power plug or crimp-style terminals
must be carried out by qualified personnel.

- ~ s )
(] without a power plug [ Without a power plug
Blue (NEUTRAL) White (NETRAL)
T

Brown (LIVE) Black (LIVE)

Qi K
Green/Yellow (GND) Green or Green/Yellow (GND)
N J L
s ~ s ~
[ Plugs for USA 1 Plugs for Europe
_ Y,

(
[1 Provided by Kikusui agents

Kikusui agents can provide you with suitable AC power cable.
For further information, contact your Kikusui agent.
. S

[D Another Cable j

BIKIKUSUI
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i. GENERAL

1 General
The Model 551 2A is a portable ‘dual- channel trlggered oscﬂloscope which
employs a 133 mm (5.24 in.) round high bright CRT with low distortion.
The vertlcal amplifiers have a h1gh sensitivity of SmV/DIV and cover a
wide’ frequency range of DC to 15MHz. The maximum sweep speed is 100
ns/DIV ( When the sweep magn]flcatmn is affected. ).
The Model 5512A can widely be used not only for productmn llne malnte—

nance and service, but also for reserch and development of electronic

equlpments Maln features are explanationed as follows.

1.2 Features

*C Ontrollabillty

| The Model 5512A prov1des an excellent controllablllty by the use of
pushbutton sw1tches and. rotary switches with low rotation torque, and
locatlons of knobs wh1ch fit to operatlng frequency

*Use of ICs and controls by DC signals
ICs are’ w1delv employed.. Vertical axis has high performance character—
istics: of a h1gh sensitivity, low drift and excellent rellablllty, as variable
gam controls operatxon mode selector and so on are controlled by DC
51gnals and dual FETs are employed in vertmal pre-ampllher c1rcu1ts

* Employ of a hlg‘h brlghtness CRT. .

A fully brlght trace is displayed on high _speed sweep.

~ *High voltage soufcé;is'fegulated by DC to DC convertor
A high voltage power supply is regulated by DC to DC convertor,
‘Measurement can be made without effects of change of supply line voltage

and ~so' on.

* Employment of a trace rotation 0011
Horizontal 1nc11ne of a trace by terrestrlal magnetlsm is ea51ly adjusted

by means of employing of a trace rotation coil.

*Attachment for camera and scale illumination ‘
'An essential attachment for camera‘can.easily be attached to bezel by an
action, and brlghtness of the scale 1llum1nat10n is variable. _Superior

photographs of dlsplayed waveform are obtamed for this functlon.
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A Swltchmg between CHOP mode and ALT mode is automatlcally made.

A Troublesome sw1tch1ng between CHOP mode and ALT mode is

automatlcally made with settlng of sweep time, for it is linked with the

: TIME/DIV switch.

Trigger 51gna1 is easﬂy selected.
When the TRIGGERING selector is set in the _I.INT p051t10n triggering-
is linked with the.vertical MODE. selector, and made by dlsplayed

. waveform on the ‘'CRT screen.

' Svnohronization in TV video signal

..Synchromzmg separator clrcult is. automatlcally sw1tched in vertical

(TV.V) or horlzontal (TV.H) synchromzmg circuit with setting of the
TL\IE/DIV sw1tch. it is linked with the TIME/DIV sw1tch

X= Y mode is selected w1th an actlon

The Model 5512A operates as a X~ Y os<:1lloscope by sw1tch1no~ the

| MODE selector in the X-Y mode. . CH1 1nput is operated as

X axis 1nput and CH2 1s operated as Y axls 1nput

Maximum: sweep speed of 100ns/DIV ( SXMAG )
Sweep tlme can be multlplled by a factor of 5.

Although maximim. sweep speed w1thout effect of sweep magnlflcatlon is

0.5 p,s/DIV that of 100ns/DIV is obtamed w1th ef‘fected of sweep

magnlflcatlon



j

2. SPECIFICATIONS

CRT

Item Specifications Remarks
Type | 133 mm (5.24 in.) round
Fluoresent material B31 - Green

~ Acceleration voltage

Approximately 1600 V

Effective screen size

10 DIV X 8 DIV "

Unblanking -~ ~ -

: DCco.uphng S

TR T T

| 1 DIV=9.5 mm (0.37 in.)

I1lumination

Scale brightness“is e
continuously adjustable

Vertical Defrection

Item

Specifications

Remarks

Sensitivity

5 mV/DIV ~ 10V/DIV

1,2,5 steps

Sensitivity accuracy

Within *3% of panel indicated
value, with VARIABLE knob
in CAL'D position.

Accuracy within *3%

is satisfied for meas -
urement of 8 DIVsingle
amplitude. each ranges.

S ensitivity continuously
variable

Continuously variable between
panel indicated values.

Frequency bandwidth

DC: DC ~ 15MHz
AC: 2 Hz ~ 15 MHz

Within -3dB
50kHz,8 DIV reference

Rise time

Apploximately 23,3 ns

Input impedamce

1 MQ £2%, 30pF * 2pF

Input terminals

BNC receptacles

Maximum allowable
input voltage

400V at 5mV, 10mV and
20mV ranges.
600V at other ranges.

DC+AC peak value
1kHz or below

‘Input coupling

AC and DC

Shift of base line caused
by range switching

Less than +0.5DIV for
switching range.

Shift of DC balance
is included.

Operation modes of
vertical axes

CH1 | CH1 only

CH?2 CH2 only

DUAL|-ALT ( Linked with

‘CHOP

0.5s ~ 1 ms

TIME/DIV SWITCH.)

10.5ms ~ 0.5 us

Switching frequency

CH1 and CH2 are switched
at approximately 200kHz.

Linearity

When 4 DIV signal displayed
in the CRT center is fully
moved in effective vertical
area, variation amplitude of
the signal is within 0.2 DIV.

For signal frequency
of less than 100kHz,
including CRT
linearity.
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: "I.‘riggAering,

Ttem .

~ Specifications

-~ Remarks

Trigger modes

NORM| The circuit is at stand-by |
" state, when the ¢ircuit is

not triggered.

Traces are extinguished.

Spéc_:'i-fication of the
trigger sensitivity
is satisfied.

AUTO| The circuit free runs,

when the circuit is not " :.

‘The trigger sensitivity
" specification is satis-

triggered. fied for signals of 50Hz
3 " and over.
TV : Sync;hronizihg separator | The circuit is set in TV.V

circuit is connected to
the triggexr circuit

“for 0.55~0.1ms and in

TV.H forSO}LS ~ 05 us.

Trigger source -

INT When the MODE selector
is set in the CH1 and/or
the CH2, the signals for
displayed traces, are
used as trigger signal
source. When the MODE
selector is set in the
DUAL,the signal for
‘CH1 is used as trigger
signal source.

EXT Input signal to the EXT
TRIG terminal is used
as a trigger signal

_ source,
‘Internal trigger
sensitivity , ‘ _
‘ DC ‘DC ~ 10 MHz 0.5 DIV
DC ~ 15 MHz - 1.0 DIV
AC 2 Hz ~ 10 MHz 0.5 DIV .
2Hz ~ 15 MHz . 1.0 DIV
TV . Video signal amplitude 1.0 DIV
External trigger C '
;. sensitivity - - B o '
DC DC ~15MHz - =~ 0.5V
AC 2Hz ~15MHz 0.5V .
TV Video signal 1.0V’
Polarity. +and - ‘
Coupling |AC and DC

External trigger
input impedance

| Approximately 1 MR, 30pF or
| below:

Maximum allow-
able input voltage

100Vp-p ( DCV‘.+ AC peak )

1 kHz or below

. External input
terminal

| Binding~post
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.I—Iorlzontal deflectlon

Item

" Specifications

"Remarks

Sw-eep time

0.5ps/DIV ~ 0.5s/DIV

1.2.5 steps

Sweep time contmuously
variable rarge -

Adjustable by 2.5 times or
over of panel 1nd1cated value,

Sweep magnlflcatlén. .

5 tlrnes

Magnification error .

4W1th1n & 5%

| Position shift caused

Within =1 DIV at. CRT screen
center.

by magnification

X-Y operation

CH1 : X X is horizontal axis.
CH2 : Y Y is vertical axis

Sensitivity

Same value as CH1 of vertical
deflection

Frequency bandwidth

DC: . DC ~ 1MHz
AC: ' 2Hz ~1 MHz

Within -3dB,50kHz
8 DIV reference

Input impedance 7

Same value as CH1 of vertical
deflection :

Maximum allowable
input voltage

Same value as CH1 of vertical
deflectlon

X~Y phase defference

Within 3° at SOkHz

Z axis

Item ~ Specifications - ‘Remarks
Sensitivi Modulation is visible for
ensitivity . : .
input of 3Vp-p or over
Frequency DC ~ ‘)MHZ R
P o Trace is darkened w1th
] olarlty

with negatlve 1nput

positive-input and brlghtened

Input resistance:

- Approximately 101{53 :

Input terminals .

f Bindipg-,p‘os'ts Lo
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iCalibra tion Voltage

- Specilications

“Item R‘emarks‘
Wave form Positive going square waveform
Output voltage 1Vp-p £3% -
Frequency 1kHz 25%
Duty ratio 45:55 ~ 55:45
Output terminal Chip terminal
Pow::er Supply
Item Specifications Remarks

Supply line voltage

100V, 110V, 120V, 220V,230V -

“and 240V

Changed by taps of
a power transformer.

Frequency

Within *10% of each value..

50Hz ~ 60Hz

Power consumption

Approximately 30 VA

‘Mechanical Specification

Specifications

Item Remarks
Dimensioﬁs 242W x 184H x 370D mm
(9.53W x 7.24H x 14.75D in.)
250W x 210H x 435D mm Maximum
(9.84W x 8.27H x 17.13D in.)
Weight Approximately 8 kg (17.6 1b.)
Accessories .
Item Specifications Quantity
Operation manual o 1

-

Ambient Temperature and Humidity

- Operating temperature &
‘humidity range

5°C ~ 35°C (41°F ~ 95°F), less than 85% R.H.

0°C ~ 40°C (32°F ~ 104°F), less than 90% R.H.
- o - (Maximum)




3. EXPLANATION ABOUT FUNCTIONS

3.1 Ex'planation of front panel ( Referto Fig. 1. )

® O

CH2 ... (9]

Nom. "‘Chara'cters Explanation .-
-~ 7| of panel . L
@ This knob is used in common for both power on-off
ILLUM control and scale illumination control,
‘ . oFfF | The extremely counterclockwise position is the
POWEROFP | power-off position, When turning it clockwise, the
' power turns on and brightness of graticule lines of
the CRT screen is controlled.
@ I’QTEN : . Trace intensity control. Brlghtness of spot or -
- trace displayed on the CRT screen is controlled
' by this knob
' : Focus control, This knob is adjusted so that the
@ FOCUS spot or trace displayed on the CRT screen is most
well-defined.
' . Terminal for calibrator output, .t is used for
@ - CALIBRATOR sensitivity calibration and probe phase adjustment,
1 Vpe and provides a Square wave of an approximately
| TPTP 1kHz and 1 Vp-—p.
@ —.{.— GND. terminal. . .
@ . Scale plate, Brightness of graticule lines is
: adjustable by this knob.
@ _ Bezel to which attachment for photography can be
mounted by an action,
S v Vertical position control for CH2 ( or Y axis ).
IPOSITION The spot or trace displayed shifts downwards .
' with counterclockwise turnlng, and upwards with
clockwise turning. _ A
: ‘ Interlocked pushbutton switch with 4 sections  which
MODE switch selects the operation modes of CH1 and CH2,
' _ and trlo'ger signal source.
- CH1..... @ ' CH1: The osc1lloscope operates as a s1ncle channel
S I .- instrument. Input signal to CH1 operates as a
@ DUAL.,.. : ‘trigger 51gna1 source.
' " 1 I PRI '
: (CH f~TR G ) CH2: Thé osc:1lloscope operates as a 51gnal channel
Xy 4' - -instrument. Input signal to CH2 is used as a

-trlgger szgnal Source,

"DUAL: As vertical ampllflers of CH1 and CH2 are

‘switched in the CHOP" and ALT mode, the

. instrument’ operates as a dual channel
oscilloscope,. Input signal to CH1 is used as
a trigger sighal source.

Switching between the ‘CHOP and ALT modes is

automatlcally made bemg linked with turning of the
‘TIME/DIV switch. IR

X-Y: The osc1lloscope operates in the X~Y mode,
- . The signal to CHT is used as a signal- for X
axis ( Horizontal axis ) and the signal to
. CH2 is used as a 51gna1 for Y ax1s ( vertlcal

Caxis ).

YILUDL
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No,

Characters
of panel

Explanation

Ly

l‘POSITION

Vertical position control for CH1. The spot or
trace displayed shifts upwards with clockwise
turning, and downwards with counterclockwise
turning,

VOLTS/DIV

Rotary switch for selection of vertical deflection
sensitivity, It covers 5mV/DIV ~ 10V/DIV in

11 ranges., Itis adjusted so that the displayed
waveform of appropriate amplitude is, obtained

in the CRT screen, '

VAR<YCAL'D"

Continuously variable gain control for CHT
(or X axis ). The sensitivity of each range of the
VOLTS/DIV @ is continuously variable.

In YCAL'D position, sensitivity is represented by }

indication of the VOLTS/DIV.

VAR<YCAL'D

Continuously variable gain control for CH2

(or Y axis ) . The sensitivity of each range of the
VOLTS/DIV @ is continuously variable,

In YCAL!D position, sensitivity is represented
by indication of the VOLTS/DIV,

Rotary switch for selection of vertical deflection

@ VOLTS/DIV sensitivity, It covers 5mV/DIV ~ TOV/DIV in
11 ranges, '
Operation is the same method as that of No. @ .
: Vertical input terminal for CH1, It is also used
CHT (X) as input terminal of X axis ( Horizontal axis ) on
X=Y mode.
Input signal is connected by using probe
( OPTION ) of BNC connector,
BAC Switch for selection of input coupling method to
CH1 ( or X axis ).
In B state, input coupling is AC, and in m state,
= DC input coupling is DC, :

On AC coupling, the AC component alone is .
measured, and on DC coupling, overall input signal
including DC component is measured,
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Characters

o, ' Explanation
;\O. of panel - | | Explanation
= GND Switch for connecting CH1 ( or X axis ) amplifier
input to the ground. The input terminal @ is
disconnected from the vertical amplifier. "It is
-used for the check of the zero volts level of the.
_ ‘trace-displayed on the CRT screen.
@) | cH2(Y) | Vertical input terminal for CH2. It is also used
N R - as input terminal of X axis ( Horizontal axis ) on
‘the X~Y mode. Input signal is.connected by a
probe. (‘accessory ) or a BNC connector.
B AC Switch for selection of input coupling method of
- DC CH2 ( or Y axis ), Operation is the same method
o as that of No, . : .
= GND Switch for connecting CH2 ( or Y axis ) amplifier

input to the ground,
Operation is the same method as that of . .

EXT TRIG IN

Input terminal for external trigger signal.

The circuit is triggered by the input signal to this
terminal, when the TRIGGERING switch (30 is
set in the EXT state.

TIME/DIV

. Rotary switch for selecting horizontal sweep time
-from O.SS/DIV to O.S}LS/DIV. The signal measured
from DC to high frequency is displayed on the CRT

screen with appropriate amplitude. :

VAR<YCAL'D

‘Knob for c‘ontinuously'variable adjustment of sweeé

time. Sweep time of each range of the TIME/DIV

is continuously variable. o ‘

( In the CAL'D position, sweep time is represented
by indication of the TIME/DIV.) =

' LEVEL |

~ Knob. for _adjustme.nt of trigger level in order.to

keep the displayed signal-on the CRT screen

, stationary, and adjust the start points. of traces.
—< 0=+ ... ‘Trigger level shifts upwards with turning to ‘
: direction of — + , ‘and downwards with turning to
3 - direction of -~ «— , ' R :
. TRIGGERINGV'- | The trig'eripg switch fo.rv'sele'c’tion of trigger =
- ‘, , source .y 1nput coupling @ and slope @ .
B INT AC+_ ‘These buttons are set as follows, and used
(30 | =EXT DC- together. . ' ' '

- 10 -
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Characters

- . vof panel . - E\:planatlon -
E (BINT . | . Displayed smnal are used as trigger signals.
B A |- Selection of trigger signals are linked with setting
| . of the vertical MODE selector as follows.
@ CH1 :Input signal to CH1 is used as a trigger signal.
: - DUAL: Input swnal to CH1 1s used as a trlgger 51gnal
X=Y oo
CH2 “: Input s1gna1 to CH"’IS used asa trlgger signal.
—EXT " Input signal to the EXT TRIG I\' . is used as a
R . _trlgger swnal T _ ) )
@Kﬂ.AC AC coupling is used for trwgerlng ,
|=DC DC coupling is used for triggering
C When this'pushbﬁtton is set in the "+'" state, the
B~ triggering point is on a posltlve-cromg slope of.the
@ signal. - o
When this!pushbitton is'set in the "-" state, the
- triggering point:is on a negative-going slope of the
N signal.c . .
Knob for horizontal positioning and 5 times magnifier
of horizontal axis, Position of traces shift right-
wards with turning clockwise, and leftwards with
@ POSITION turning counterclockwise. -

PULL 5xMAG

When the knob is pulled out, sweep time is made 1/ 5,

and then, waveform is multlplled by a factor of 5.

( On X-Y mode, although sensitivity of X axis is.
multiplied by a factor of 5, Noise is increased and
frequency bandwise is made narrow.)

®OO

TRIG MODE

NORM AUTO TV

Trigger mode selector

NORM: When trigger-signal is not applied tothe trigger
: circuit. Circuit is not triggerd, trace are-
extinguished, and the circuit is in stand- ~by
-state. It used for a signal below
approximately 50Hz.

AUTO: Trace will be displayed even if the circuit is

not. triggered. - Application. of input signal,
- 0 volts level and So on-are easily checked

TV :_’Svnchromzlno separator circuit is connected
_° to the trigger circuit. The circuit is
autornatlcally synchronized . to vertical .
‘synchronizing- signal (T V.V) or horlzontal syn—
- chronizing signal. (TN.H).and:the sweep.. time-is
the value set by the TIME/DIV @

When the circuit is not trlggered the circuit
1s rnade free runs.

TRACE
ROTATION |

Seml—flxed resistor for adjustment of horlzontal
incline of traces. Horizontal incline of terrestrial
magnetlsm efi'ects is adJusted ‘

B N T



3.2 Explanation of rear panel ( Refexr to Fig.; 2)

No.

Characters »
. on panel

Expla-n'a‘tién o

Power cord with plug.

®@ (@
I

Cord winders combmed with feet. They are used as

feet. when the 1nstrument is Vertlcally stood.

Z AXIS INPUT |

Input terminals ( Blndlno—posts) for external intensity
modulation. . This function is used for intensity
modulation by external signal or a marker indicationby

* intensity modulation. .. When no intensity modulation is

made,. and’ "must.be. shorted with the short-bar.
Terminal connected to the chassis (GND).Distance between
- and is 19mm for the convenience of using. it
with

( Fuse )

Fuse holder. Fuse of 0.5A is used for line voltage -
of 100V ~ 120V and fuse of 0.3A is used for 220V -~
240V . The fuse is taken up by turning the cap left-
wards. ‘ '

3.3 E‘xp‘ianatioh‘ of bottom panel ( Refer to Fig. 3)

No.

Characters

on panel Explanatlon ‘
A semi-fixed resistor for obtamlng a well defined
: @ ASTIG - © display. The semi-fixed resistor is adjusted so that

the spot or trace dlsplayed is made well detmed in
conJunctlon with the FOCUS control @

Stand combined with feet

- . Stand for inclining the mstrument to obtaln a better
- Vviewing angle.:

- Do not use the stand, when.an attachment for
o photograph is used. o »

0.L08L
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3.4 Caution of operation

o]

Line voltage

- The Model 5512A nqrrﬁally operates under the range of 100V +10%. If the

Mc;del 5512A is operated with line voltage which vi‘s not within this range.

'mal—functioning or damage may result.

If the line voltage is not within

100V +10% , follow the " Change of line voltage " explained later.

Ambient temperature

The ambient temperature range for normal operation of the Model 5512A

is 0°C ~ 40°C (32°F '~ 104°F).

" Environment

If the Model 5512A is operated or is in strage for aiong period in high

temperature and high humidity, troubles may be caused and the life may be

shortened. Strong magnetic field or electromagnetic field also affects

Brightness of CRT

.adversely the measurement with the oscilloscope.

Do not make the trace excessively bright or do not leave a stationary spot

for a iong period on the CRT screen. - The left of the CRT is largely

shortened, 1if such a caution is not made.

Allowable maximum input voltage

The allowable maximum voltage of the input terminals and probes (optional

accessory) are shown in the table.

Note that oscilloscope may

be damaged if a voltage exceeding the specified value is applied.

CH1 and CH2' terminals
5mV,10mV, 20mV /DIV

400V ( DC + ACpeak )

Other ranges

600V ( DC + ACpeak )

Probe MODEL 959A BNC

600V ( DC + ACpeak )

EXT TRIG {IN terminal

100V ( DC + ACpeak )

. Z AXIS IN terminal

50V ( DC + ACpeak )

Note: Frequency is 1kHz

- 16 -

or below.
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3.5 Change of Line voltage

Taps are provided on the powef transformer for operating with a
voltage which is not within 100V +10%.
Before operating, make suitable alterations for the voltage used.

( Refer to below table and Fig. 4.)

Voltage ‘of taps Usable voltage range | Fuse Remark.
100V ' 90V ~ 110V Plug is used for line
) v F‘f.
110V 99V ~ 121V 0.54 | Toltage 123

In case of line voltage

120V . 108V ~ 132V 125V or more, exchange
the plug for the voltage

220V . 198V ~ 242V eed.

230V ] 207V ~ 253V 0.3A

240V . 216V ~ 264V .

\/_\/_\/
Do not touch connector A. )

240V 230V 220V [20V . JioV o0y

200VLINE 100V LiNE

K ~..'. ” | ) , E\connector A

T\connector B

ol

Use_.by changing taps.

Fig-. 4

Note

When line voltage'is alterated, always take off the plug of the cord from
the line voltage source.

Use the suitable plug for the voltage. used.

To exchange the capacitor for line filteris. not required.

17 -
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OPERATION’

Initial operation - { Refer to Flg 1)

Before turning on the power, set the controls on the front panel as follows..

g

TRIG MODE

Depress thev AUTO button ()

Connect the power cord to an AC llne receptacle of correct voltaoe

Operate in order of following procedure.

(1)Turn clockwlse the ILLUM control @ from the power off pOSItlon

When the power sw1tch clicks, and the power is supphed to the osc1lloscope

The LED- indicator ( Light emlttmg dlode ) turns on, where located on the

upper left of the knob

(2)In some ten seconds later, a. trace is dlsplayed on the CRT screen Adgust

the INTEN control @ for approprlate brlghtness

'acram as above table

U If in some 20 seconds later no trace is dlsplayed adJust the controls

18 -

Characters - - . No.. Setting
ILLUM (POWER OFF ) @ ' Extremely co:unt_e.rcloc'kwise' posi'tit)n .
INTEN - ' @ Right center
'FOCUS OR Center ~ -~
 MODE @€ @) (@ | Depress the CH1 button
} posiTION ®0 Center '
VOLTS /DIV O 50mV
VARIABLE @ @& YCAL'D
AC - DC ep) MAC
GND @ =GND
TIME/DIV. @ 0.5ms
VARIABLE - @9 YCAL'D
TRIGGERING €9 . F+
| @9 mAC
1 60 HINT
PO?;I‘TON 1G) ‘ Depressed position
D6 ®_




( 3 )Move the trace to. the center of the CRT screen by adgustlng the CH1
o POSITION . and horlzontal POSITION @ controls;

(4 )j-\dJUSt the FOCUS control @ so that a well deflned dlsplay is obtained.

(5 )Connect a probe to the CH1 input , and to the CALIBRATOR termlnal@ .

( 6 ) Set the GND button @ in L p051t10n and adJust the LEVEL control @
- .s0. that a statlonaly 1s obtained.’ '

A waveform as 111ustrated below’ ( Flg 5 ) is dlsplayed

"-*-".When‘ the leading edge like the

- figure is not obtained, phase

compensation of the probe is .

incorrect.

Adjust it as

" Calibration of probe .

Fi.g. 5

(7)Adjust the VOLTS/DIV (3 and TIME/DIV' @) selectors so that a

waveform with approprlate amplltude and cycles for observatlon is
dlsplayed '

(8 )Adguat the ILLUM control @ so that the graticule lmes are illuminated
" with approprlate brlghtness.

On above. explanatlon CH1' only is operated For operatlng CH2 only, replace
CHI1 by CH2 in above explanatlon

Dual mode operatlon and general operatlons are. explalned or ’che followma
chapter :

o -19 -
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4.2 Dual channél mode operation

Set the MODE selector in the‘ DUAL‘stete @ - Another trace is displayed

on the CRT scfeen This is a trace by CH2.

( A trace in the precedlng articles was one by CH1. ) .

In the above operating state, the callbratlon voltage was applied to CH1 but
not to CH2. Therefore, a horizontal trace is displayed in addmon to the
waveform of the calibrator.

Now, apply the calibration voltage to CH2 input termlnal@ also through

the probe (optlonal accessory) and set the GND button @ in the M position.
Two waveforms are displayed by adgustlng POSITION controls ‘ and @ as
shown in Flg 6.

<€—  Signal of CH1

<—  Signal of CH2

| Fig. 6

On dual mode operation, trlggermg is made with the only 51gna1 applled to

CH1 ( CH1 TRIG ). 1f CH2 signal is synchronized with respect to CH2 signal,
both signal are dlsplayed as stationary waveform on the CRT screen. N
The Model 5512A has no individual push button for CHOP and ALT modes but
has the DUAL button @ only In fact, sweep mode selection is linked
with the T'IME/DIV switch. The sweep circuit operates in the CHOP mode
for 1ms or less 1ms/DIV and in the ALT mode for 0. Sms/DIV Or more as

shown in Fig. 7.

TIME/ DIV ;qqx‘/!iA;fo

Fig. 7
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- 4.3 X-Y ‘mode operatlon E ‘ - o

Set the MODE SWITCH in the X-Y position (0 . ' The Model 5512A ‘operates -

as a X-Y oscﬂloscope ‘without another actlon.
\

The electrlcal perforrnance and controllablllty of the Y axis in this case are

the same w1th that of CH2 That of the X axis, however becomes such that

. the frequencv range is DC~1MHz for -3dB,. and the CH1 POSITION control

4.4

@ are 1d1e The horizontal POSITION control @ operates as X axis

p051tlon control. Other electrlcal performance and controlablllty are the
same w1th that of CH1. ‘

' Apply the calibration voltage signal to both X and Y axes, and adgust the
_ \/OLTS/DIV sw1tches of both- channels so that appropmate amplitude is

obtamed A Llssagou s figure by square wave is dlsplayed on’ the CRT -

screen as shown in Flg 8.
']\Y axis

. ‘<X axis: 20mV/DIV
Y axis: ‘20rnV'/DIV

Pig.s AT > Xaxis

Note On X~ Y mode " operatlon, frequency bandw1dths of bothaxes and phase
dlfference between X axis and Y axis muet be con51dered for the hmh :

frequency measurement

Escternal 1nten51ty modulatlon ( I\ITEN MOD )

. This, functlon is. used for brlghtness control by external 51gnal or mdlcatlnv

marker signals by 1nten81ty modulatlon Remove the short bar of the external
intensity modulation termlnal 'z AXIS INPUT @ ( Refer to- Flg. 2); and

conriect a. 51gna1 for intensity modulatlon between the termlnal @ and the

- GND termlnal .

.When no 1ntene1ty modulatlon is made the two termlnals ‘must be connected

with the short bar. _‘ ThlS functlon is controlled by a 51gna1 of TTL level.

Refer to'" Caution on operatlon " for max1mum allowable 1nput voltage

Brlghtness can be controlled Wlth a DC 51gna1

- 21 -
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4 5 Sweep magnlflcatlon ('PULL' 5 x MAG)

When a partlcular section of the input 51gna1 is requlred to be e*{panded for

. detalled observatlon the requlrement may be usmg a fast speed However.' -

' if the requlred sectlon is located apart from the startmg pomt of the sweep,

the requlred section may run out of the v1ew1ng screen. In such a case, move

the requlred section to the screen center by turning the horizontal POSITION-

' knob and, then, pull out.the knob ( set in the 5 x MAG state ). When this is

xdone the sequlred sectlon is horlzontally expanded by'a factor of 5 from

the screen center.

scale size

!

Magnification by a facter of 5

~=== r——- r
N \ --x-—-— ! 1 !
| S i V) i ) | WY |

| All of the waveform is
observable by turning the
POSITION control (1)

scale size

When the 5x MAG function is e[‘fected , the sweep time béeome.s’as'below.
(. TIME/DIV indication ) x 1/5

Thus, a 'sweep speed. f‘as‘t‘er by 5. times than the maximum sweep speed
(0. S}Ls/DIV 1nd1cated by the TIME/DIV sw1tch is attainable with thls

functlon as below. 0.5 ps/DIV x 1/5 =0.11 s/DIV

When the Sweep is magmfled ‘the trace 1nten51ty is reduced. The use of the

sweep magmflcatlon should recommendably be llmlted to the below cases.

- (1) When a partlcular sectlon which is loca.ted apart from the sweep

© start pomt is requlrech to be magnlfled for observatlon of details,

() "~-'Whene S\*{eep'time ef _faste:f than 0. S‘Ll.'s/DIV i's required.
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4.6 Operafion of the TRIG . MODE |

1y

NORM mode : When the amplltude of trigger sugnal supplled to trlggerlng

v01rcu1t IS an approprlate level for drlvmg the trlgcermu 01rcu1t

trlcrger smnal is made from it. Then the sweep clrcuklt is affected, and
a stationary waveform is displayed. Such a state is called that the
circuit is trlggered

When no trlcrger 1nput or the low level SIgnal for trlggerlng is applled

the c1rcu1t is stand-by state, and no trace is dlsplayed Such a state is

called that the c1rcu1t is not trlggered When trlogerlno is not affected,

no trlggerlncr may be mlstaken for 1ncorrect settmg of other controls -

(INTEN @) , } postTION ® or @ ). Theuse of the NORM should

recommendably be limited to the below cases.

i) When repetition frequency of trigger input signal is lower than 50Hz.

ii) When input signal is only applied, waveform is displayed on the CRT
- screen. _

AUTO mode : The circuit is stably" triggered with an input signal of

which- repetition frequency is more than 50Hz. The sweep circuit free

runs automatlcally even when no trigger input 51gna1 is being applled

A bright trace is displayed even at fast sweep ranges and the zero level

can be readily checked. For general purposes, use of the AUTO mode is

recomended.

TV mode : This mode is used for observatlon of telev151on video signal.

The only synchromzmg signal in the. 1nput 51gnal is picked up by synchro-

mzma Separator circuit, As the synchromzlng swnal is used as trlgoer
input signal, the circuit is stably triggered. In O. Sp,s SO,LS/DIV ranges, -
the trlggermg circuit. is synchronlzed by the horlzontal svnchromzmg

51gna1 (TV.H) and. in 0:1ms/DIV. or'less ranges, it is synchromzed by the

' vertical synchromzmg 51gnal (TVvV) Select the TRIGGERING +/~

position correspondlng to the polamty of telev1sxon v1deo 51gna1 measured

‘as Fig. 10. . . TRIGGERING
=

Fig..10
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5> MEASUREMENT

5.1 Application Method of Vertical Input Signal

- Vertical input impedance is 1 MQ + 30pF without probe and 10MG + 12pF with

a probe. Connection between signal source and the oscilloscope’'is made by

various method. Covered'wires, shielded cable, probe and coaxial cable are

used for the connection.

One of these method is selected for following conditions.

Output impedance of signal source

‘Amplitude and frequency of input signal

Induction from external source

Distance between input signal source and oscilloscope

Connection methods are represented as following table.by characteristics

of input signal.

With covered wires:

Connectiom Covered| Shieded | Coaxial| Probe | Others
I . method| wire cable cable
nput signal
near O O O O
Low impedance
Low A far @) O
frequency
High impedance near @ @ S
far %) @
near O O
. Low impedance
High far O
frequency :
High impedance near Z O
far
QO : good @) : nealy good

Attach the BNC terminal adaptor ( Model 942A is supplied

as optional accessory ) to the vertical input terminal, and connect the covered

wires to the adaptor.. The input signal can be connected without attenuation.

However, measurement under this method may be unstable, because the input

wires are susceptible to induction noise interference when they are long or

when the input signal source impedance.is high,and also the stray capacitance

with respect to the ground is large.

As compared with the case the 10:1 probe is used, this method is susceptible

to interference with the measured circuit.
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With shielded -cable: By the lise of a shielded cable, external noise introduced

in the input connection can be eliminated. However, the use of a shlelded
cable 1s dlsadvantaoeous in that the capacitance between signal source and
ground becomes large ( 50 pF/m ~ 100 pF/m )

Therefore, the use is not suitable for input connection when the signal
source impedance is substantially high or when a sign‘all which include higher

frequency components is to be measured.

With coaxial cable: When the 51gnal source impedance is 50Q or 75%.

signal source

Use

A coaxial cable of the matched 1mpedance may be used for input signal
connection. When an impedance-matched coaxial cable is used , the input-
signal can be connected without attenuation for high frequency components
alsq. Impedance matching can be connecting é, pure resistance (R") of

50Q or 75Q corresponding to be characteristic impedance of the cable, in

the input side of the oscilloscope as illustrated below.

- —_—— - Coaxial cable :
| I - ﬁj —O— A
|
i RIEDE
| L] i VL
I | R =R | Oscilloscope
Lo 2_ 1

50Q coaxial cable for R=50
759 coaxial cable for R=75Q

of probe: The 10:1 probe which- is an optlonal accessory of the osc:tllo—
scope isused. The probe provides electrical shielding from the oscﬂloscope
to the probe and electrical shielding of probe itself for eliminating external
noise. As the probe itéelf makes up a W'ide;band atté"nuator with the input
impedance of the oscilloscope, the signals measured are connected to the
oscilloscope without any distortion of waveforms which include higher

frequency components from DC.

A signal is attenuated to 1/10 by using of a probe. However, the loading.

effect on the;measured.signgl source is reduced, for input impedance is.

10MR + approximately 12 pF.

Detail explanations are shown as follows.



Fig. 12

Rs: Series resistance of cable Osc1lloscope

‘ |
' 1
R1 |
L M ) + ' : >
| E: r—J " Rs ,[ I .[
Z INS> C1 - Csl i' c2 1; R2
< | !
I
I

-

Cs: Stray capacltance + cable capac1tance

Probe has a resistance R1 which makes an attenuator with the input
resistance R2 of the oscilloséppe and a capacitance(.C1 connected in
parallel with resistor R1 which compensates the input capacitance C2

of the oscilloscope and capacitance Cs of the cable. Such resistances and
capacitances make a wide-;band attenuator. |

Input impedance Z IN are shown as follows.

R1 + R2 Ce Clx(C2+Cs)
C(RT+R2)+1 - CT + C2 ¥ Cs

Z IN =
_ Attenuation ratio A is shown follows.,
A R2 M@ 1
“TRI+RZ T TOM@ + MR T 70

In case of the probes supplied as accessories, A is represented by the

value in ( )

Caution

o  The maximum allowable input voltage in page 17 must not be exceeded.

o The ground wires supplied must be connected. Both of them must be connected
also when the oscilloscope is used in the dual channel mode.

o} The phase of the prébe must be-accurately calibrated. The probe supplied as
optional accessory of the I\(fodel 5512A must be used.

0 AThe probe must be protected égainst abhormally large mechanical shock,
vibration, bent and pull.

o  The main body and tip of the probe is not highly heat re51stant
Do not make soldering near the probe under the state that the lead w1re is

being connected to the probe.
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5.2 Voltage Measurement
. The mput coupllng selector AC DC button @ and @ is set in the MAC
: p051tlon vvhen the AC component alone super1mposed ona DC voltave is
N d1splaved on the CRT screen. When the s1gnal must be dlsplayed with DC
component the 1nput coupling selector must be set in the DC position.
Before measurement, deflectmn sen51t1v1ty is cahbrated by settmg the
varlable Gortrol @ and . 1n the CAL’D p051tlon Connect the signal
. measured to the vertical input termlnal and display a waveform of an
Vapproprlate amplitude on the CRT. Screen by adgustmg the - VOLTS/DIV . ‘
and @ The arnphtude is measured by graticule llnes DC componerit is
' 'obtalned from the shift value of the trace.
1) When a signal is directly applled to the input terminal.
V_oltage(V)‘ Amphtude[DlV) x Indication by VOLTS /DIV

) When a.10:1 probe is- used
Voltage[V) = Ampnmde(mv] x. Indication by VOLTS/DIV x 10

T \/ \/ \/ " — AC Xoltage . [Vp—p]

.DC voltage [V]

ov — ) —

5.3 Current Measurement ( By voltage drop across a re51stor ) 'A R
Connect a resistor R w1th srnall res1stance so that the current measured
: follows in 1t and measure the voltage drop E across the small re51stor by »;b
' usmg the osc1lloscope I‘rom Ohm s laW current I is represented as :
below. " o ' ' ‘ B
S [A )
Operatlon of the 01rcu1t must be affected by 1nsert1ng the resmtor. .
Therefore, the re51stance as small as p0581ble should be selected

Current .up to hmh frequency from DC can- nearly accurately be measured

by this method
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5.4 Time 'Interval Measurement

The tlme mterval between two points on the dlsplayed waveform can be

‘measured by readlng value of | YT' referrlnc to the -TIME/DIV @ 1nd1catlon
“with the varlable knob @ of the TIME/DIV €9 switch turned to the CAL'D

position.

Fig.

- T

Time T sec = TIME/DIV (sec) x Read distance (DIV)
When sweep magnification SXMAG'@ is affected, time interval becomes 1.5

of the value calculated from above equation.

Frequency Measurement

Frequency is calculated from the period'per one cycle of waveform.
Frequency is obtalned by measurlng the perlod per one cycle of. waveform
as follows R R

Period T (sec)

'F’requoenvcyﬁ f(Hz) =

Measurement by Llssagou ] flgure :

The osmlloscope is operated in the X Y mode w1th settmc the MODE selector -

in the X~ Y. Referto43XYmode) ‘ }
A 51gnal w1th unknown frequenc-y ( a measured mgnal ) is- oonnected to’ X

axis, “and a 51gnal from 51gna1 generator wlth known frequency is connected

to Y ax1s.

AdJust the approprlate oontrols so that a- flgure 1s dlsplayed all over the

screen

Adjust the frequency of the s1gna1 generator S0 that a statlonary ‘waveform

is dlsplayed
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Unknown frequency is given by following equation.

‘Unknown v'fvrf'ec-lue,ncyv( Hz ) = —% x Oscillation’ frequency of signal generator (Hz )

Ph: The number of points a figure crosses a horizontal line.

- Pv: The number of points a figure crosses a vertical line.

T — ~ | Crossing point- T
> o o is reckoned as
_—two. points,

1 T 5 1 A
| Ph=d4 Fig. 15 Ph=6
Pv=4

e}
<

Il

N

55124 ' .
v Known-
‘ , O XO ‘E frequency :
| ’ . 0O : :
o
: . . : " | Unknown | ,
: O ‘ : frequency

“Fig..16

5.6 Phase dlfference Measurement o
Phase dlfference measurement w1th Llssagou S. flgure
(. Refer to Fig. 16, Fig. 17 and Flg. 18 ) - '
o Operate the. oscﬂloscope in the X-—Y mode and dlsplay a. LlssaJou s.figure:
as descrlbed 1n the paragraphs for frequency measurement by connectmg
two- 51gna.ls of the same frequency (For example ‘stereo signal ).

' -PhaSe dlfference between two- smnals is’ given by follovvlng equatlon

' Phase difference . © = Sm‘ —ﬁ—

a9



A B
i | [
. Fig. 17.
180° 150°(240°) 90°(270°) - °(300°) *(360°)
Fig. 18

o Phase Difference Measurement in Dual Channel Mode

Set the MODE selector in the DUAL. state, and connect the reference signal

to CH1 1nput and the measured signal to. CH2. input.each termlnals

Adjust the oscllloscope so that the waveform as. 1llustrated below ( Fig.

are dlsplayed on the CRT screen.

19)

\: — \ / : * Center line
7 TN/ 1< g A=A
St el \ VA B. ’
' / ¥——Center line
— 13" "B =B
Flg 19
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" Phase difference 6 is calculated by a below formula.

7. Phase difference 6°= ———tT—— ¥ 360° -
The dual channel phase measuring method is advantageous in that even
very small phase difference (t) can be measured and the leading or

lagging s‘ta"t_;e_.c'an be known at a glance.

.7 Pulse Waveform Measurement _

 Ideal pulse waveform is a square wave Whlch level instantaneously shifts
to a_;certam._l.ev_el in zero time, remains there for a while and instdanta-
neous1y drops to a basic level without any delay time. Rear pulse
waveform is shown in below figui'e. ‘Names of each parts are defined

as follows.

\L : Oversheot
S~ Ringin
by N\ e
0.1A ) @
1 e
¢
Basic | v :
amplitude A o S Fig. 20
. . 05A '
. ¥ @ ®
N\ }0.1A :
, A : A '
Offset level = . - : v : ' ‘
0 level ’ '
‘ W
T Pulse wudth _—

» 'Rise time . L Fall time

Pulse amplitude: ‘Basm amplltude A of pulse

“Pulse width- : The perlod between @ and @ whlch are 50% 1eve1 of
A, B 'basm amphtude. : - o
 Rise time { The perlod between 10% @ and 90% @ of besic_amplit’ude .
i Fall time : The perlo.d.b_e.tween 90% 'and 10%" of 'basic amplitude.
" Overshoot : On leading edge,- a part which level first exceeds the

basic amplitude. It is'represented by b/A (% J.
‘Ringing - : The part whloh waves after initial rise. It is represented

by C/A [%
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¢ Rise Time Measurement '
In a-similar manner as - " Time Interval Measurement ", rise time is obtained
by ﬂrea.d'ing‘ time - t'rA on the CRT screen. Rise time ' tr obtained from the
’ divsplayédi\iva‘veform inéludes that of chracteristic of the oscilloscope.
Therefore, when rise time tn of a pulse measured is near value to rise time
to of the o'scillkoscAope, the error of the rise time increases.

True rise time is obtained from below formula to eliminate the error.

True rise time tn = /( tr )2 - (to )2'
C trs Rise time of the waveform displayed |
 “to:. Rise time of the oscilloscope ( Rise time of
_ the Model 5512A is approximately 23.3 ns.)
I'or example, the error measured from displayed waveform is approximately

6% for pulse waveform of 100ns rise time which is three times that of the
‘Model 55124 . |

o Sag Measurement
The waveform different from that in the preceeding page, may be displayed as

Fig. 21. This waveform is caused by attenuation of low frequency
component of a&v-aveform, when a pulse waveform passes through an
amplifier and so on with poor low frequency characteristic,. The inclined
part (d) on the lf"ijgur-,e“is éa;lled 'sag;-‘ .The value of- sag is-generally |
represented as,bello_w equation. : ‘ '

' Sagz—%‘(or%, ) x 100 [%)

4 | _
d .

Fig. 21

a /
Note : When the o_sciiloscbpe is'op_érated in vAC»‘"coﬁplinvg mode, sag is occurred -
» for pulse c‘>frlovs_/: x;fepe}citio.;l frequency. ‘Pulse Waveform of. low repeti~

" tion fréquency must always be measured in DC co'iip‘lingA mode.

Bt NP
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6.1

6.2

General

CALIBRATION

The Model 5512A should be callbrated periodically. The callbratlon should

recomendably cover all items.

be made instead,

However, calibration on special items may

for example, the time axis may be calibrated especially

carefully if the use of the oscilloscope is prlmarlly for time measurement

S ox the vertlcal sen51t1v1ty may be calibrated w1th extra attention if the

routine measurements require accurate vertlcal sensitivity.

‘The overall 1tems must be calibrated after the oscilloscope has been

subJected to repalr Wthh affects the essentlal performance of the .

osc1lloscope

For reliable calibration, please contact Kikusui's agent in your area.

Check of DC Power Supply and Adjustme.nt of High Voltage Power Supply

Before calibrating the oscilloscope, DC power supplies must be checked,

and high voltage power supply ( H.V ) must be adjusted.

The voltage is shown in below table, and the check points and parts for

adjustments are shown in Fig. 22 and Flg 23.

DC power supply

Point for check and adjustment

+12
-12
+t8Q
-1500

v

< < < <

+4.,75V

+11.5V

-11.5V
+170V
-1500V

o~

~

~

+5.25V -
+12.5V-

-12.5V
+190 V

+10V

TP-3 -
TP-1 -
TP-2 -
TP-4 -
TP-5 () HV ADJ

Each voltage must be measured between the check point and the ground.

An accurate digital voltmeter should be used. for this calibration.

-1500V DC power supply -is, for the cathode of the CRT. This voltage must

be carefully checked because thls largely affects the trace 1nten51ty,

T vertlcal deflectlon sensxt1v1ty, sweep time and so on.

The voltmeter w1th very hlgh mput 1mpedance ( approx1mately TOOOMQ )

must be used for. thls measurement because the 1nterna1 1mpedance of ‘the

'hlgh voltage power supply is very hlgh
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Front
panel

Rear
panel

Printed circuit board A3

/

ljﬂvﬁ% ﬂ

° /

000000000

/e
TPt +12V

ﬂ

P2 -12V

TP3 - +5V

e

|

[e]*]

S ——
e N N S coat
. * GEOMETRY™ (CAL) '
s SRS OUT LEVEL
Fig. 23
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6. '3 AdJustment of Vertlcal Axes ¢ 'Re‘fer to F1g24 )
.Admstment of STEP Bala.nce. v ' |

This adJustment is made so that the shift of the base trace line caused by

switching the VOLTS ’DIV switch is made minimum.

(1) Set the GND button in se. posrclon, and display a horizontal trace line in the
CRT screen.

(2) Adjust fhe STEP BAL control ( Refer to Fig. 24.) so that the shift of the horizon-
tal trace line is made minimum, when the VOLTS/DIV switch is set in the 5mV
range from the 20mV range or in the 20mV range from the 5mV range.

0 AdJustrnent of DC BAL

This adgustment is made so that the shift of the trace line caused by turning the
vertical variable knob is made minimum.

(1) Set the GND button in e posn;lon and display a horizontal trace line in the CRT
screen. .

(2) Adjust the DC BAL control ( i?efer Figv. 24.) so that 'th'e. shift of the horizontal
trace line is made minimum, when the vertical variable knob is turned.

Adjuatment of DEF LEVEL

(1) Set VERT MODE in CH1 (or CH2), and display a horizontal trace line in the CRT
Screen. |

(2) Adjust the DEF LEVEL control ( Refer to Fig. 24.) so that the potential of the
J g
pin Y of CRT is in 80V.

0 Sensitivity .Calibration .

Vertical defrection- ‘sensitivity is calibrated so that the secsitivity corre-
sponds to the value indicated by the VOLTS/DIV A Squarewave generator
which has an output voltage accuracy of better than O 5% and a frequency of
1kHz is used for the adjustment. .

(1) Set the output voltage: of the generator to the 4~6 times of the  value indicated
by the VOLTS/DIV switch, and apply- it to-the vertical input terminal..

2) Set the vertical variable knob to the CAL'D position, and adjust the GAIN
control at 5mV, 10mV and 20mV so that the wavef orm whlch has an amplitude
corresponding to the value set in item (1) is displayed on the CRT. screen.

By above- adjustment sen51t1v1t1es of the other ranges aré calibrated within:
- £3% of the value indicated by the VOLTS/DIV switch. _

o Input capacitance and phase characteristics compensation. of input attenuators.
The VOLTS/DIV switch is composed of 1/10 step attenuator and gain control
of preamplifier. Unless the phase characteristics of each- ‘range of the -
VOLTS/DIV switch is correctly adgusted the waveform displayed on the CRT"

| screen may be dlstorted and the frequency response may become abnormal.
Probe must be adjusted with sw1tch1ng of the VOLTS/DIV. switeh, when adjust-

ment of mput capac:ttance is 1ncorrect A Refer to * Use of probe" 1n Page 25.)
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A squarewave generator whlch has a rise t1rne of faster than 1p.s 11ttle sag,

little overshoot must be prepared for this phase characteristics compensatlon.

- Adjust the output, Voltage of the square wave generator so that the amplitude .

dlsplayed on the CRT screen is 4 DIVs at each range, and adgust the capacitor:
for phase compensatlon so.that a- correct square wave is displayed..
Repetition frequency of approximately 1kHz is selected for this measurement.

For adjustment of 1nput capacﬁ:ance connect a low capac1tance C meter to the. .

-'1nput termlnal ‘and adjust the capa01tor for the 1nput capacitance compensation

so that input capacitance at each range is Wlthm 30pF + 2pF.

Capa01tors adjusted in each range are shown in follovvlng table.

CH1 CH2
Adjusted capacitor - Adjusted capacitor
: Input. . Phase Input | Phase
.Range ca. 't ti t t
pacitor |compensation capacitor |compensation
>mV
(10,20mV ) C102 - C202
50mV : ' ‘
(0.1, 0.2V ) C104 C105 C204 C205
05 Vv clo7 c108 - c207 Cc208
(1,2Vv) ! |
5V :
( 1ov ) C110 C1»1‘1 C210 C211
Characteristics are only checked. without any adjustment at ranges in (),

o High frequency characteristics compensation of vertical amplifier

This adJustrnent is made for compensation of frequency characteristics of
vertical amplifier by a Square wave which has a rise time of better than 10ns

and repetition frequency of approximately 100kHz.

(1) Set the VOLTS/DIV switch in the 5mV range, and. adJust the output voltage

of the Square wave generator so that the amplitude dlsplayed on the CRT

screen is 4 DIVs. .

(2) Set the TIME/D_IV switch in 0.5 15 range, and adjusi the HF COMP . control

( Refer to Fig..24.) so that the top of the square wave is flat. Frequency

characterlstlcs of vertlcal amplifier 1s adjusted within Q~23dB at DC~10MHz.

6.4 Adjustment of Time Axis

Sweep time is calibrated so that the sweep time is the value corresponding
to the value mdlcated by the TIME/DIV sw1tch Adjustment is made by an .

accurate lms and 10ns 1nterva1 time marker 51gnal or an accurate 1kHz and’

100kHz 51gnal
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., (A )‘Appl\f the Tms inteis%}ai“tiﬁie kmark’er"'sign‘alor the 1kHz signal to the vertical
input terminal, and set the TIME/DIV switch in the TmS range. Adjust the
amplltude of a s1gna1 or the VOLTS/DIV sw1tch so that the waveform of an

3 approprlate amplitude is d1sp1ayed on the CRT screen.
(2)Adjust the SWEEP CAL control ( Refer to Fig. 24. ) so that the repetition
perlod of waveform corresponds with vertical graticule-lines.
(3) Applv the 10u,s Ainterval tlme marker signal or the 100kHz 51gna1 to the vertical

mput termmal and set the TLVE/DIV switch in the 101S range.’ Adjust the HS

COMP, Acontrol ( Refer to Fig.24.) so that repetition perlod of waveform corre--

sponds with vertical graticule lines. By this adjustment, sweep times of all

ranges of the TIME/DIV selector are cali‘brated-,and.the function of the 5x MAG. -

is also calibrated by the same adjustment without any other adjustment.

6.5 Adjusttrient of Horizontal Axis (X axis ) ( Refer to Fig. 24 )

The sen51t1v1tv of X axis on X~Y mode is callbrated by thls adgustment

(1) Set the output voltage of the oscnlator used in item'™ Deflectlon Sen51t1v1ty
Calibration” to 20mVp-p, and apply it to the CH1 (X) input terminal @

(2) Set the mode selector in the X-Y mode . and set .the VOLTS/DIV sw1tch‘
@9 in the 5mV range. : _ - . o

(3)Adjust the X-GAIN control so that the 'horizontal trace on‘the CRT-screen is
+ DIVs. By this adjustment, deflectlon SenSlthltV of X axis becomes the value -

-corresponding to the value 1nd1cated by the VOLTS /DIV sw1tch .

6.6 AdJustrnent of CRT circuit

o The adjustment of CRT bias _
This adjustment is made to obtain approprlate brlcrht trace w1th respect to the
set position of the INTEN knob. R

(1) Set the TIME/DIV switch in the TmS range, and display a. horlzontal trace.. .

(2) Set white point of the INTEN knob right above and adJust the CRT BIAS
control ( Refer to-Fig. 23 ) so that a trace 1s d1mly dlsplayed

o Compensatlon of dlstortlon of pattern dlsplaved

Vertlcal or horlzontal trace mav bows on: the CIrcult of the CRT screen.l ThlS‘

' dlstortlon which is. called p1ncush1on dlstortlon or barrel dlstortmn 1s compen—-'«’ )

sated as follows. o

k Dlsplay the rectangular raster on the CRT screen and adJust the GEOMETRY -

control ( Refer to Fig. 23 ) so that correct rectangular pattern 1s dlsplayed

\Tote As the deflection sen51t1v1t1es are afiected by thls compensatlon,
all of the adgustments w1th respect to performance characterlstlcs -

whlch are affected by deflectlon sen51t1v1ty must be made agaln. ; '
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6.7 Calibration of Probe | L
Probe is émploved as é. part of a wide band attenuator, as is explained in
- " Use of Probe" . Unless correct phase compensation is made, the wave-
form measured is distorted. As the distorted waveform may be realized
as a true waveform, probe must correctly be calibrated before measurement.

The CALIBRATOR terminal @ on the front panel is used for calibration.

CALlBRATOR

Compensator

Turn with insulated
driver and so on.

Fig. 25

Connect the probe to the CH1 or CHZ 1nput terminal, and set the VOLTS/DIV

switch in the 20mV p051t10n._ _ :
Connect the tip of the probe to the CALIBRATOR termlnal
Adjust the compensator: with 1nsu1ated~dr1ver and so on so that the correct

waveform is displayed on the 'CRT'screen as below figure.

correct - - . incorrect- -~ - . incorrect

|

[

Fig. 26
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