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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



S'pécifiéations of thegMODiEL 5512 are-éhéngéd or'improwvr,ed‘ as follows.

Vertical Defrection

Frequency ba_,nd'Wid_th.

Rise time

Shift of base 1ine caﬁéed

by range switching

Triggering

Internal trigger sensitivity
DC

AC

vV

External trigger sensitivity
DC

AC
TV
Operating temperature range

Power consumption

Cabinet

Weight

“DC : DC ~ 15MHz
'AC : 2Hz ~15MHz

" Less than + 0.5DIV for

‘Within -3dB
" '50kHz, 8DIV
Approxifnately ~23.3ns
 Shift of DC is -

switching range . . included.

DC ~ 10MHz 0.5DIV
DC ~ 15MHz 1.0DIV
2Hz ~ 10MHz 0.5DIV
2Hz ~ 15MHz 1.0DIV

Video signal amplitude 1.0DIV

DC ~ 15MHz 0.5V
2Hz ~ 15MHz 0.5V
Video signal 1.0V
5 ~35%C

Approximately 30VA

244W x 184H x 370D mm '
250W x 210H x 435D mm . Max.

: Apprdximately- ' 8 kg

S At a—
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1. GENERAL
‘ 1 1 General ‘
A The MODEL 5512 is a portable dual channel trlggered oscﬂloscope which
o femploys a i 33;mm round high bright CRT with low distortion. The vertical
amplifiers have a hlgh sensitivity of 5mV/DIV and cover a wide frequency
.rang'e'of DC to 10MHz. The maximum sweep speed is 100ns/DIV  ( When
_ the sweep magnlflcauon is affected ). A ' _ .
~The MODEL 551 2 can w1de1y be used not only for productlon 11ne mainte-
nanceand seva_'lce, but also for reserch.and development of electronic

_equipments.  Main Teatures. are explanationed as follows.

1.2 Features
*C ontrollability
The MODEL 5512 provides an excellent controllability by the use of
. pushbutton switches and rotary switches with low rotation tofque, and
g lccations of knobs which fit to operating frequency.
*Use of ICs and controls by DC slgnals _
ICs ax.'e Widely employed. Vertical axis has high performance character-
istics: of a high s‘enSitivity, low drift and excellent reliability, as variable
.gain ccntrols, operation mode selector and so on are controlled by DC
v 51gnals and dual FETs are employed in vertical pre—amp11f1er 01rcu1ts
: *Employ of a hlgh brlghtness CRT.
A fully bright trace 1s dlsplayed on high speed sweep.

*High voltage source is regulated by DC to DC convertor
A high voltage power supply is regulated by DC to DC convertor.
Meaeurement can be ~made w1thout.eff.ects of change of supply line voltage

and so on.'

% Employment of a trace rotation 0011 ‘
Horlzontal 1ncllne of a trace by terrestrlal magnetlsm 1s ea51ly adjusted

by means of employlng of a trace rotatlon coil,

:'F*Attac'hment for camera and scale‘illumination _
An éssential attachment for camera can easily be attached to bezel by an
actlon and brightness of the scale 1llum1nat10n is var1able. Superior

. photqgraphs of displayed Waveform_arecbtavlned for 'thls_function.
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Sw~1tch1ng between CHOP mode and ALT mode 1s ‘automatically made.

g Troublesome sw1tch1ng between CHOP mode and ALT mode is

automatlcally made with setting of sweep time, for it is linked with the
TIME/DIV s$witch.

.Trlgger 51gna1 is easﬂy selected

When the TRIGGERING selector is set in the _I.INT p031t10n trig oering

- is. lmked w1th the vertlcal MODE selector and ‘made by dlsplayed

) waveform on the CRT. screen

Synchronization in TV video signal

~ Synchronizing separator circuit is:automatically switched in vertical

(TV.V) or .horizontal (TV.H) synchronizing circuit with setting of the
TIME/DIV Sivitch, it is linked with the TIME/DIV switch.

X-Y mode is selected with an action.
The ‘MQDEL 5512 operates as a X~-Y oscilloscope by switching the
MODE selector in the X~Y mode. . CH1 input is operated as

X axis input, and CH2 is operated as Y axis input.

Maximum éweep s‘pée'd o’f' 'mOns'/DIV l( 5XMAG )

Sweep time can be multlplled by a factor of 5.

Although maximum sweep speed w1thout effect of sweep magnlflcatlon is
0.5 p.s/DIV, that of 1 0Ons/DIV. is- obtained with effected of sweep

magnification.
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2. 'SPECIFICATIONS

CRT

: jitern Specifications Remarks
‘Type . -133mm round '
Fluoresent material B31 Green

Acceleration voltage

Approximately ‘16OO v

10 DIV X -8 DIV .

Effective screen size - -

Unblanking

“DC coupling -

1-DIV = 9.5 mm

1. il'luminafiori

Scale brightness is
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.

Sensitivity continuously
variable

Continuousiy variable between
panel indicated values.

Frequency bandwidth

DC: DC ~ 10 MHz
AC: 10 Hz ~ 10 MHz

Within -3dB .
50kHz,8 DIV reference

Rise time

Apploximately 35ns

1 MQ z2%, 30pF = 2pF

Output impedance

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 DCV‘ .

Shift of base line caused
by range switching . .-

-Less than +0.3DIV for
- switching range.

Shift of DC balance

| is included.

Operation modes. of
vertical axes

CH1 |.CH1 only .

CH2 .| CH2 only 1
- | 'CHOP 10.5s.~ 1 ms-
DUAL[ ALT ( Linked with ‘

TIME/ DIV SWITCH.)

0.5 ms ~ 05 Ls

. S\:vitéhing 'vfr'équén_c'y v .

-l CH1_ "and CH2 are siwitched "

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.

TR
v
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Trlggermg

A Item ' Specifications 1 Remarks
‘ NORM| The circuit is at stand-by |-Specification of the
» " | state, when the circuit is | trigger sensitivity
Tri ' not triggered. is satisfied.
‘ rigger modes Traces are extmgulshed
AUTO| The circuit free runs, The trigger sensitivity
| when the circuit is not ‘specification is satis~
triggered. ’ fied for signals of 50Hz
‘ .and over,
JqTV | Synchronizing separator | The circuit is set in TV.V
| circuit is connected to . | for 0.5s~0.1ms and in
| the trigger circuit "TV.H for 50us ~ 0.5us.
|INT When the MODE selector
- | is-set in the CH1 and/or
the CH2, the signals for
: displayed traces, are
Trigger source used as trigger signal
source, When the MODE
selector is set in the
DUAL,the signal for
CHT1 is used as trigger
signal source.
EXT | Input signal to the EXT
TRIG terminal is used
as a trigger signal
source.
‘Internal tri gger
. sensitivity o Co
DC |DC ~ 10MHz 0.5 DIV
AC 10Hz ~ 10 MHz 0.5 DIV
TV | Video signal amplitude 1.0 DIV
External t'rigger“
. sensitivity . - o , '
" DC DC ~ 10 MHz 0.5V
AC 10 Hz ~ 10MHz 1 0.5V
LTV Video signal . 1.0V
Polarity | +.and -
Coupling . AC and DC

Extefn.al ‘ﬁrigger'

input impedance

"Approx1mate1y 1 MSB BOpF or .

below

Maximum allow~.

able 1nput voltage

100Vp-p ( DC-+ AC peak )

1kHz or below

External 1nput
terminal o

‘Binding-post -
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. Item

Specifications

Remarks

Sweep time

0.5us/DIV ~ 0,5s/DIV

1.2.5 steps

variable range:

Sweep time continuously:

Adjustable by 2.5 times or
over of panel indicated value.

| Sweep magnification

5 times -

Magnification erroxr

Within +5%

Position shift caused. - -

Within #1DIV at CRT, screen

center.

by magnification

X-Y .oi:)e'rati‘on

CH1 : X+ X is borizontal axis
CH2.: Y Y is vertical axis

Sensitivity

Same value as CH1 of vertical
def lectlon

F re‘q‘l._léncjy béndwidth

DC: DC ~ 1MHz
AC:. 10_Hz ~ 10MHz

Within -3dB,50kHz
8 DIV reference

Input impedance ,

Same value as CH1 of vertical
deflection

Maximum allowable
input voltage

Same value as CH1 of vertical
deflection

X-Y phase defference -

" Within 3" at 50kHz

Z axis

Polarity

positive input and brlghtened

_ with. negatlve 1nput

Jtem Specifications Remérksf
Sensitivity Modu}ation is visible fbr
o input of 3Vp~p or over
Frequency 'DC ~ 5MHz '
Trace is darkened with

Input resistance . . . -

Approximately 10kQ.

Input tei‘miha'ls T

L011g.

. ..:fﬁjinding—pos'ts .
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‘ .»C‘alibratio_ri :V‘olta,;gv_e:‘

Ttem -

Specifications

, Remarks
Waveform Positive going square waveform
Output voltage 1Vp-p £3%
F“réquency-f- - R 1 kHz 125%
‘Duty ratio 45:55 ~ 55:45
- Oﬁtpu-t_»termlipalﬂ. .+ | Chip terminal
Power S u‘pplyv |
' Item Specifications Remarks

Supply line voltage

- 100V, 110V, 117V, 220V,230V

and 240V ;
Within +10% of each value.

Changed by taps of
a power transformer,

Frequency

50Hz ~ 60Hz

Power consumption

Approximately 25VA

'Cabinet
Item ° Specifications Remarks
Di . : 242W x 181H x 350D mm
imensions
' 245W x 205H x 410D mm Maximum
Accessories |
Item Specifications Quantity
o ... . | Attenuation ratio  10:1
MODEL 959A BNC:| Cable length  Approx. 1m 2
‘Probes . .. - ( Adjusted in factory )
_ Instru.g’_:vti‘gn manual o - 1
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3. EXPLANATION ABOUT FUNCTIONS

3.1 -Explanation of front panel ( Referto Fig.. 1 )

| No.|

.Characters.

- of panel -

Explanation

N0

ILLUM

| POWER OFF

This knob is used in common for both power on-off
control and scale illumination control.,

The extremely counterclockwise position is the
power-off position. When turning it clockwise, the

. powert turns on and brlghtness of. gratlcule lines of
the CRT screen is controlled.

®

| INTEN.

Trace intensity. control. Brlghtness of spot or

- .trace displayed on the CRT 'screen is controlled
¢ by thls knob. :

FOCUS

Focus control. This knob is adjusted so that the
spot or trace displayed on the CRT screen is most
well-defined,

- CALIBRATOR

1 Vp-p

Terminal for calibrator output,.lt is used for
sensitivity calibration and probe phase adjustment,
and provides a square wave of an approximately
1kHz and 1 Vp-p.

GND. .terminal. -

Scale plate, Brightness of graticule lines is
adjustable by this knob.

olele ®| @]

Bezel to which attachment for photography can be
mounted by an action.

5

IPOSITION

Vertical position control for CH2 ( or Y axis ).
The spot or trace displayed shifts downwards
with counterclockwise turning, and upwards with
clockwise turning.

® 8

MODE

CH1......(D

DUAL....0)
(CH1 TRIG)

Interlocked pushbutton swit¢h with 4 sections which

"switch selects the operation modes of CH1 and CH2,
and trigger signal source.

CH1: The oscilloscope bperates as a single channel
: instrument, Input signal to CH1 operates as a

vtrlgger signal source.

.CH2: The oscﬂloscope operates as. a 51gnal channel

instrument. Input signal to CHZ is used as a
trlgger 51gna1 source,

,DUAL As vertlcal amplifiers of CI—I1 ‘and CH2 are

sw1tched in the CHOP and ALT mode, the
. instrument operates:as a dual channel
' oscﬂloscope Input signal to CH1 is used as
a trlgger signal source.

Sw1tch1ng between the CHOP and ALT modes is
‘lautomatically made belng 11nked w1th turning of the
TIME/DIV switch. S

- X-Y: The osmlloscope operates in the X-Y mode,

The signal to CH1 is used as a signal for X.
axis (Horizontal axis ), and the signal to

CH2 is.used as a 51gna1 for Y axis E¢ vert;c_al’ |

‘axis ).

T

-8~
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Characters

No. ~ - of ‘panel “ Explanatl'on |
o L Vertical position control for CH1. The spot or
@ iPO_S‘ITION trace displayed shifts upwards with clockwise
: turning, and downwards with counterclockwise
: _ turning.,
» . o Rotary switch for selection of \’erticalrdeflection
| e osensitivity, It covers 5mV/DIV. ~ 10V/DIV in
@ VOLTS/DIV 11 ranges. It is adjusted so that the displayed

‘| waveform of appropriate amphtude is obtained
"|" in the CRT screen,

VAR<YCAL'D

"Contlnuously variable gain control for CH1
" (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 Y CAL'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 ~ 10V,/DIV in
s 11 ranges. '
Operation is the same method as that of No, @ .
‘ Vertical input terminal for CH1. Itis also used
cH1 (X) as input terminal of X axis ( Horizontal axis ) on
Input signal'is connected by using probe
A (- accessory ). of BNC connector,
b_l AC a SWltch for selection of input couplmo* method to
R "CH1 ( or X axis ).
~ ‘In R state, 1nput couphng is AC and in state,
input coupling is DC.

- On'AC coupling, the AC component alone is

measured, and on DC’ coupllng, overall input 51gnal

including DC component. is measured
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- Characters

of .panel” Explagatlog )

' . 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 ther CRT screen.

: @ CH2(Y) - Vertical input terminal for CH2. It is also used
. e C .~ as input terminal of X axis ( Horizontal axis ) on
“:the X-Y mode, . Input signal is connected by a
, N - probe ( accessory ) ora BNC connector.
B AC Switch for selection of input coupling method of
CH2 ( or Y axis ), Operation is the same method
= DC :
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

CEXT TRIG IN

. Input terminal for external trigger signal.
~The circuit is triggered by the input signal to this

terminal, when the TRIGGERING switch is
set in the EXT' state. .

TIME/DIV

_ Rdtary switch for selecting horizontal sweep time

from O. SS/DIV to O. p}hs/DIV The signal measured -

drom DC to high frequency is displayed on the CRT

screen w1th approprlate amplitude.

VAR<YCAL'D

Knob for contlnuously \arlable adjustment of swee

' ‘time. Sweep time of each range of the TIME DIV @

is continuously varlable

“( In the CAL'D position, sweep time is represented

by indication of the TIME/DIV

LEVEL -

w0

Knob for adjustment of trigger level in order to
‘keep.the displayed signal on the CRT screen

stationary, and adjust the start points:.éfrtraces.

. Trigger level shifts upwards with turning to

direction of —>+ , ‘and downwards with turning to

direction of ~ <,

@O®® |-

TRIGGERING'

: l'INT AC.+_
= EXT DC-

.. The tﬁg e‘rin:g.switch. for selection of trigger

souirce @ ,- input coupling and slope ' .

- These buttons are set as follows and used
together. .
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C Haracters

N . .
o} | of panel Explanatlon | N
“(BINT Displayed signal are used as trigger signals.
' ‘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.
- DUAT : Input signal to CH1 is used as a trigger signal.
X=Y e . ‘
CH2  :Input signal to CH2 is used as a trigger signal.
wEXT Input siggal to the EXT TRIG IN @ is used as a
S : trigger signal.
@ AAcC AC coupling is used for triggering
: = DC DC coupling is used for triggering
4 A When this pushbtitton is set in the "+" state, the
B+ triggering pointis on a positive~going slope of.the
signal. : :
When thisipushbitton is'set in the "-" state, the
- triggering point:is on'a negative—going slope of the
N " signal.s . ) ' ‘
Knob for horizontal positioning and 5 times magnifier
of horizontal axis. Position of traces shift right-
wards with turning lc\lo'clcwise, and leftwards with
@ POSITION turning counterclockwise.

PULL 5xMAG

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

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

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

©OE

' TRIG MODE

NORM AUTO 7TV

Trigger mode selector

NORM: When trigger-signal is not appliedto the 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,.
O volts level and so on are easily checked. -

TV : Synchronizing separator circuit is connected
to the trigger circuit. The circuit is
automatically synchronized to vertical
synchronizing signal (T V.V) or horizontal. syn-
-chronizing signal (T, H).and:the, sweep time is.

~the value set by the TIME/DIV @ .

 When the circuit is not triggered, the circuit
is made free runs.

TRACE

" ROTATION

Semi-fixed resistor for adjustment of horizontal

-incline of traces. Horizontal i'nclipe of terrestrial

magnetism effects is adjusted.

- 11 -
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3.2

Explanétion of rear panel ( Refer to Fig. 2)

Characters
on panel

Explanation

Power cord with plug.

Cord winders combined with feet. They are used as

feet, when the instrument is vertically stood.

Z AXIS INPUT

Input terminals ( Binding-posts) for external intensity
modulation. This function is used for intensity ‘
modulation by external signal or a marker indication by
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
with .

is 19mm for the convenience of using it

! Fuse )

Fuse holder. Fuse of 0.5A is used for line voltage
of 10OV ~ 117V and fuse of 0.3A is used for 220V ~
240V, The fuse is taken up by turning the cap left-
wards., '

3.3 Explanation of bottom panel ( Refer to Fig. 3)

No. Characters Explanation
on panel .
A semi-fixed resistor for obtaining a well defined
@ ASTIG display. The semi-fixed resistor is adjusted so that

the spot or trace displayed is made well defined in
conjunction with the FOCUS control @ .

&)

Stand combined with feet.

©

Stand for inclining the instrument to obtain a better
viewing angle.

‘Do not use the stand, when an attachment for

photograph is used.

- 12 -
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3.4 Caufidn of operation

Llne volta ge

‘,‘.The MODEL 951 2 normally operates ‘under the range of 1OOV +10%. If the

MODEL 3912 is operated with line voltage which is not within this range.
mal—functlonlng or damage may result. If the line voltage is not within

1OOV +10% ,. follow the " Change of line voltage " explained later.

Amblent temperature

The ambient temperature range for normal operatlon of the MODEL 551
is - O C ~ 40 C.

Env1ronment

If the MODEL 551,2 is operated or is in strage for along 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

- adversely the measurement with the oscilloscope.

Brightness of CRT

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

. for a long periodl on the CRT screen. The left of the CRT is largely

shortened, if such a caution is not made.

Allowable maximum input voltage

“The allowable maximumllx)*oltage of the input terminals and probes supplied -

as aceessories 'are shown. in the below table. Note that osmlloscope may .

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

 CHI1 .a‘nd CH2 terminals -
5mV,10mV. ZOmV/DIV
Other ranges - - ' 600V ( DC + ACpeak. )
Probe MODEL: 9594 BNC | - 600V ( DC + ACpeak ) -
| EXT TRIG IN terminal- | 100V ( DC + ACpéak ) |
"z AX“_I'S ‘IN términal’ | = 50V (DC +"A¢'pgak) '

400V ( DC + ACpeak )

.Not.e‘:' Frequency is 1kHz or below.

;.. 16" -



3.5 Cha.n&é of“”Line‘"voItaCfe

Taps are promded on the po“ er transformer for operatmo with a

\oltawe W h1ch is not w1th1n 1OOV +10/a.

Before operatlng .

ake sultable alteratlons for the voltage used.
( Refer to below table and Fig. 4.)

Voltage of taps Lsable voltage range .Fuse|. 7 - Remark
100V - T90V <110V ~ | Plug is used for line
P - v Co o voltage 125V .
1108 : 99V: ' 121.\7 ’ : »‘ij.A In case of line voltage
117V 105V ~ 129V ¢ | 125V or more, exchange
. . 1 the plug [or the voltage
IO\ T A0 L g
220V 198V, ~ 242V , used.
230V 207V ~ 253V 0.3A
240V 216V ~ 264V

200V LINE

——————— "

| ~ Do not touch connector A .

100V Z/NE

240V 230V 220V 20V . 10V leoY

connector A

\

.\

connector B -

\ote .

Fig. 4

Use by changing taps.

" When line voltage is alterated always take off the plug: of the cord from

the line voltage source.

Use the S\iit_ablé,.plug~ for the voltage. used.

To e:ichange the capacitor for line filteris not required.

A A T R e

R SO R T
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Initial operation -

4.

OPERATION

( Refer to Fig..ﬂ )

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

_ Ché.ra_ctfers - No. Setting .
| ILLUM (POWER “OFF) [(D) - Extremely counterclockwise position| .
INTEN - N @ Right een_ter
FOCUS * ® . ‘Center .
MODE = @@ @ @ | Depress the CH1 button
4 POSITION ®@ | center
VOLTS/DIV @ O 50mV
VARIABLE © YCAL'D
AC - DC 2P WAC
| GND €0 @3 =GND
TIME/DIV @) 0.5ms
VARIABLE @9 YCAL'D
TRIGGERING ) -+
@ nAC
) * |WINT |
| P‘OGéI.-T;I'ON : @ , . Depressed position
| TRIG MODE @ 6 @_.

G

)In some ten seconds later a trace 1s dlsplayed on the CRT screen. Adjust -

'Deprees the AUTO button @ ‘

Connect the power cord to an AC 11ne receptacle of correct voltage.

Operate in order of followmg procedure

(1 )Turn clockw1se the ILLUM control @ from the power off position.

When the power sw1tch clicks, and the power is supplled to the os<:1lloscope.

"The LED 1ndlcator ( nght emlttlng dlode ): turns on, Where located on the .

upper left of the knob.

the INTEN control @ for approprlate brlghtness

If in some 20. seconds 1ater no trace is dlsplayed adJust the controls

. acraln as- above table

—-18 -
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(3 )\’Iove the trace to the center of the CRT" screen by adgustlnd the CH1
POSITION (8) and horizontal POSITION @) controls.

(4 )Adgust the FOCUS control @ S0 that a well deflned dlsplav is obtained.

(5 )Connect a probe to the CH1 input , and to the CALIBRATOR termmal@ ‘

(6)Set the GND button @ in B position, and adjust the LEVEL control @
. .so that a statlonaly is obtained.

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

% When the leading edge like the

figure is not obtained, phase

compensation of the probe is

- incorrect. Adjust it as

" Calibration of probe" .

Fig. 5

(7 )Adjust the VOLTS/DIV (3 and TIME/DIV' @) selectors so that a
waveform with appropriate ampiitude and cycles for observation is

displayed.

(38 )Adgust the ILLUM control @ so that the gratlcule llnes are illuminated

: \Vlth approprlate brlghtness

On above explanatlon CH1 only is operated ‘For: operatmg CH2 only, replace

4 CI—H by CH2 1n above explanatlon

Dual mode operatlon and general operatlons are explamed or the followmaP

- chapter
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: shown in FlO‘ 7

4. 2 Dual channel mode operatlon

_ -‘.'-.Set the MODE Selector in the DUAL state @ Another trace 1s displayed
. on ’(he CR’I‘ screen. Thls is a trace by CH2. ’

( A trace in the preceding articles was one by CH1, )

In the above operating state, the calibration voltage was applied to CH1 but

_not to CH” ‘ Therefore, a horizontal trace 1s dlsplayed ln addition to the

\\avcforrn of the callbrator

’ .\ow, applv the callbratlon voltage to CH2 1nput termlnal@ also through
the probe supplled as accessoz:y, and set the G'\D ‘button @ 1n the R position.
- Two waveforms are dlsplayed by adgustmg POSITION controls . and @ as

'shown in Flg 6.

< Signal of CH1

< Signal of CH?2

Fig.' 6

On dual mode operation, ‘triggering is made with the only signal applied to
CH1 (CH1 TRIG ). If CH2 signal is synchronized with respect to CH2 signal,

both 31gnal are dlsplayed as statlonary waveform on the CRT screen.

- The ’\/IODEL 5512 has no: individual push button for CHOP and ALT modes but

has the. DUAL button - @ only - In fact, sweep mode selection is linked

.'\\ ith the TIME/DIV switch. The sweep circuit operates 1n the CI-IOP mode

for 1ms or less 1ms,/ DIV and 1n the AL’I‘ mode for o. Sms/DIV or more as

- TIME/DIV.. a

Fig. 7

, ;"2.0.‘_ .
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4.3 XfY rhode operation’

-Set the MODE SWITCH in the X Y position 0. The MODEL 5512 operates

.asa X—Y oscﬂloscope without another action. o

The electrlcal performance and controllablllty of the Y axis in this case are
the same with 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
@ are 1d1e The homzontal POSITION control @ operates as X axis
position control Other electrical performance and controlability are the

same w1th that of CH1

Applv the callbratlon voltage 51gnal to ‘both X and Y axes, and adjust the

VOLTS/DIV sw1tche_s of both channels so that appropriate amplitude is

4.4

screen as shown in Fig. 8.

obtained. A LiSsajou's figure by square wave is displayed on the CRT

']\ Y axis

<X axis: 20mV,/DIV
Y axis: 20mV/DIV

rr]
o

0g
[0¢]

X axis

Note On X-Y mode operation, ‘f,requency bandwidths of both.axes and phase
difference between X ax'ie.and Y axis must be considered for the high

frequency meavsu‘rem'ent.
External intensity modulation ( INTEN MOD)
This function is ueed for'brightness control by external signal or indicating
marker s1gnals by 1nten51ty modulatlon Remove. the’ short bar of the external
1ntens1ty modulatlon termlnal Zi AXIS INPUT @ Refer to Fig. 2 ) and

connect a signal for 1nten31ty modulatlon between the terminal. @ and the
GI\D termlnal @

When no 1nten51ty modula'ti'on"'is' made , the two terminals must be connected

with the short bar..; 'This function is controlled by a Sional‘of' TTL level.

o Refer to " Cautlon on operatlon " for maximum allowable 1nput voltage.

* Brightness can be controlled with a DC 51gna1
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4.5 'Sweep magmflcatlon ( PULL . 5 x MAG )

When a partlcular sectlon of the input 51gna1 is requlred to be expanded for
’ detalled observatlon the requlrement may be usmg a fast speed. However,
'1f the roqulred sectlon is- 1ocated apart from the starting point of the sweep, -

the requlr.ed se_ctlon may run out of the viewing screen. In such a case, move

the required 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

cae done the sequlred sectlon is horlzontally expanded by a factor of 5 from
~ the screen. center.

scale size

J

Magnification by a facter of 5 |

f"""\ . = r——=="\ r

1 i \ /
| W — . | S| l | W | W |
| All of the waveform is

. - observable by turning the
scale size POSITION control () .

When the 5x MAG function is affected, the sweep time become-s?'as below.
( TIME/DIV indication ) x 1/5

Thus, a sweep speed faster"b'y 5 times than the maximum sweep speed

(0.5 L..S/ DIV ) indicated by the TIME /DIV sw1tch is attalnable with this

. function as below. O 5 ps/DIV x 1/5 = 0.1 p.s/DIV

AWhen the sweep is magnlfled ‘the trace 1nten51ty is reduced. ’I‘he use of the

sweep magnlflcatlon should recommendably be 11rn1ted to the below cases.

(1) “When a partlcular sectlon thch is. located apart from the sweep

start pomt 1s requlred( Lo be magnlfled for observatlon of detalls

(2). When a S'v’v"éep‘ ‘.tin']ei of "f'astei'jtha'n 0.5 p.s/DIV is required.
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4.6 Operation of the TRIG MODE

( ‘1' ) '\TORM mode : When the amphtude of trlgger signal supplled to triggering

» Cerult is ah approprlate level for drlvmg the trlggermor circuit,

: trlgger. signal is made from it. Then the sweep circuit is affected, and

a stationary waveform is displayed. Such a state is called that the
circuit 1s trlggered

When no: trlrrger 1nput or the low level 51gna1 for trwgermor is applied,
the 01rcu1t is stand ~by state ‘and no trace is dlsplayed Such a state is

called that the c1rcu1t 1s not triggered. When trlggermcr is not affected,

. no trlggerlntr may be mlstaken for incorrect setting of other controls.:

. (INTEN (B | xPOSITIO\I ‘ or €3 ). The use of the NORM should

recommendably‘be limited to the below cases.

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

- 1) 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 autOmatically‘e'ven when no trigger input signal is being applied.

A brighfc trace is Idispla‘yed 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 observation of television video signal.

. The only synchromzmg 51gnal in the input signal is picked up. by svnchro—

nizing separator c1rcu1t As the synchronizing signal is used as trigger
input signal, the circuit is stably triggered. .In 0.5ns~50ps/DIV ranges,

the triggefing circuit is synchronized by the horizontal synchronizing

'signal (TV.H) and-in 0.1lms/DIV or less ranges, it is synchronized by the

vertical synohro'nizing signal (TV.V). Select the. TRIGGERING +/~

p051t10n correspondmg to. the polarlty of television v1deo smnal measured -

‘as Fig. 10, ~ . TRIGGERING

: o =

Fig. 10

23 -
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5, MEASUREMENT

5.1 Appllcatlon Method of Vertical Input Slgnal
’ Vertlcal 1nput 1mpedance is TMR + BOpF w1thout probe and 1OMSE + 12pF w1th
a probe., ‘Connection between 51gnal source and the osm.lloscope is made by
‘various method Covered wires, shielded cable, probe and coaxial cable are’
. used for the connectlon.
- One of these method is Selected for followmg condltlons
”Output 1mpedance of 51gnal source
‘A ~\mp11tude and frequency of 1nput signalv
Inductlon from external source

Dlstance between input signal source and oscﬂloscope

Connection methods are represented as following table by characteristics

'of‘,‘input signal.

Connectiom Covered| Shieded | Coaxial| Probe| Others
C ‘ method| wire cable cable
Input signal ——
: : : near O O O O
, Low impedance
Low far O O
frequency .
' High impedance near @ @ S
far . O )
_ ‘ » near. O O
. .~ - 1 Low impedance
High - | faxr O
frequency : '
‘ High impedance near Z O
o . : far
QO : good o ¢): nealy good
With covered wires:  Attach the BNC terminal adaptor ( MODEL 942 is supplied

as optional accessory ) to the vertlcal 1nput termlnal and connect the covered
wires to the adaptor._ The 1nput smnal can be connected w1thout attenuation,
‘I—Iowever, measurement under thls method may be unstable, because the mput
A\ 1res are. susceptlble to 1nduct10n noise lnterference when they are long- or
"'_\\hen the 1nput 51gnal source 1mpedanoe is. hxgh and also the stray capacitance
" with respect to the ground is large " o v ‘
. As’ compared with. the case the 10:1 probe is-used, this method is susceptlble

to 1nterference w1th the measured c1rcu1t

- 24 -
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Wlth shlelded cable © By the use of a shlelded cable e*cternal noise introduced
‘ 1n the 1nput connectlon can be ellmlnated However, the use of a shielded
cable 1s dlsadvantageous in that the capacitance between 51gna1 source and
ground becomes large ( 50pF/m ~ 100 pF/m ).
Therefore. the use is not suitable for input connection when the signal
..source 1rnpedance is substantially high or when a 51gna1 which include higher

frequency components is to be measured

With coaxial cable: . When the signal source impedance is 508 or 75%.
. A coaual cable of the matched 1mpedance may be used for 1nput smnal
connectlon. When an 1mpedance—matched coax1a1 cable is used , the 1nput
| : swnal can be connected without attenuation for hlgh frequency components
also. Impedance matchlng can be connectlno a pure resistance ( R') of
50& or 758 corresponding to be characteristic 1mpedance of the cable, in

the input side of the oscilloscope as illustrated below.

Coaxial cable

Ci $Ri
T Fig. 11

Oscilloscope

|
: |

!

|

—

. ! R =R!
L 2 ‘

signal source . 502 coaxial cable. for R=508

758 coaxial cable for R=75Q

Use of probe: The 10:1 ‘probe which is supplied as an accessory of the oscillo~
scope isused. .The probe provides electrical shielding from the oscilloscope
to. the vprobe and electrical shielding of probe: itseif .for eliminating external
noise. As the probe itself ‘makes up a wide;band attenua_tor with the input

“impedance of’the ochillo‘scopei' the signals measured are connected tobthe
osc1lloscope w1thout any dlstortlon of waveforms whlch 1nclude hmher
lfrequency components from. DC o ‘

A smnal 1s attenuated to- 1/10 by usmg of a probe. However the loading A
"effect on the measured 51gnal source is reduced,. for input impedance is

TOMQ + approxlmately 12 pF

Detai_lexplana'tiOns are' shown as follows.

C_ o5 -
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Fig. 12

) ~ A " — \ . ‘

ST Y ¥ o | - ’ T
7 IN 5 Cs : Cc2 R2
T R ‘{Rs: S_‘eries resistanoe of cable . : O OSClllOSCOPe .

C Stray capa01tance + cable capac:1tance

Probe has a re_s’is'tanoe R1 which malces an attenuator with the input
‘resistance R2 of the oscilloscppe and a capacitancet 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.

B R1 + R2 _ _Ci1x(c2+Cs)
Z IN=3CTRI+R2) +1 C=—FT+ca7cCs

Attenuation ratio A is shown follows.

A-—_R2__ ~ 1M 1
RT + R2 T TOMQ + M@ T 10

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

value in ( )

Caution ' _

o The. maximum aIIOW’able.input voltage in page 17 must not be exceeded.

o - The ground wires s”upplied‘ must be coﬁnected Both.of them mu.s_t‘ be connected
‘also when the 0501lloscope is used in the dual channel mode.

‘0. . The phaSe of. the probe must: be accurately callbrated The .probe Supplled as

 an accessory of the MODEL 512 must be used.

o The probe must ‘be protected agalnst abnorrnallv large mechamcal shock.

. v1brat10n bent and pull ,
o} The main bod) and t1p of the probe is not hlghly heat resistant.
‘ Do not make soldering near the probe under the state that the lead wire is

being connected to the probe.

-26-
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5 2 Voltag'e Neasureme‘nt
The 1nput coupllng selector AC DC button @ and @ is set in the _lAC v
‘ pOSltlon, V»hen the AC- component alone superlmposed on a DC voltage is
tdnsplayed on the CRT screen When the 31gna1 must be dlsplayed with DC
component the input coupllng selector must be set in the DC position.
- Before measurement deflectlon sen51t1v1ty is calibrated by setting the
-variable control @ and ‘ 1n the CAL'D p081t10n Co_nnect the 51gnal
' measured to the vertlcal input termlnal .and display a wa'v;eform of an
: approprlate amphtude on the CRT screen by adjustlng the VOLTS/DIV @

and @ The amplltude is measured by gratlcule lines. DC component is

obtalned from the shift value of the trace.
1) When a signal is directly applied to the input terminal.
Voltage(V) = Amplitude(DIV) x Indication by VOLTS/DIV
2) When a 10 1 probe is used
Voltage(V] = Ampntude(mv) x Indication by VOLTS/DIV x 10

AC Eoltage [Vp—p]

/\/\/\/\
\\/v

DC voltage [V]

oV -
‘ . Fig. 13

5.3 Current Measurement ( By voltage drop across a resistor )
Connect a resistor R w_ithmsmall resistance so that the current measured
‘foiiowsf 1n it,and measure the-vo‘ltage drop E -across the small resistor by - -
using .tne“osci'li’los'c_ope.f 'F'ro,m’ .-.‘Ohm’:s-law, current I-is represented as
below. R A L R o o
_Operatlon of the c1rcu1t must be affected by inserting the re51stor
Therefore the re51stance as small as p0551b1e should be selected

Current up to hlgh frequency from DC can nearly accurately be measured
by this method. '

Ceor-
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5.4 Time ",‘I'n't‘erval Measurement

w

o wu

'The time interval between two points on the displayed waveform can be
measured bv reading value of 'T' referrlng to’ the TIME/DIV @ indication.

with the varlable knob @ of the TIME/DIV @ sw1tch turned to the CAL'D
p051t10n

T

Time T sec = TIME/DIV (sec) x Read distance (DIV)
When sweep magnlflcatlon 5xMAG @ is affected time 1nterval becomes 1/5

of the value calculated from above equation.

'Frequency ,Measu,rement .

‘Frequen_cy is calculated from the period per one cycle of waveform.

Frequency is obta-ined by measuring the period per one cycle of waveform
as folloWs. | | o ' 1 ‘ e '
" Period T (sec)

‘Frequency' f (HZJ

Measurement'by Lissajou s figure

The oscﬂloscope is- operated in the X~Y mode with setting the MODE selector

1ntheX Y' Refert04 3 X-Y mode ).

""A smnal with unknown frequency ( a measured swnal ) is connected to X

axis, and a 51gnal from signal’ generator w1th known frequency is connected

to Y axls.»

' Adjust the approprlate controls s0 that a flgure 1s dlsplayed all over the

Ascreen

. Adjust the frequency of the 51gna1 generator so that a statlonary ‘waveform

is dlsplayed

T
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Unknown frequency' is given by t‘ellox\r‘ing"~equetion.
_ Ry oy Phoo e
‘Unknown frequency ( Hz )= 3oy X Oscillation frequency of signal generator ( Hz )

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

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

H T ‘L:Gress’ing pomt___]

is reelconed as

L —two points:, VS
L S ] m
- . Ph =4 . Ph =6

‘ Fig. 15
Pv ‘ PV:L}.

1l
\S}

5512 ,
Known
’ - OXO @ E frequency
‘ : O
YO-
B : - Unknown
O —— frequency
Fig. 16

5.6.. Phase difference Measurement
Phase dlfference measurement with Llssagou s flgure |
(- Refer to Flg. 16, Flg 17 and Flg 18 ) »
'Operate the 0501lloscope in the X—Y mode and dlsplay a LlssaJOu S flcrure
as descrlbed 1n the paragraphs for frequency measurement by connectlng
‘ t\\o 51gnals of the same frequency ( For example, stereo. 31gnal ).

Phase difference between two signals is. gwen by follqwlng equation.

‘Phase difference © = vSin_"1 —_/}% -

~ 29 =
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F;g.:.w o
150°(240°) “(270°) °(300°) °(360°)
' ~ Fig. 18

o Phase Difference Measurement in Dual Chahnel Mode :
Set the MODE selector in the DUAL state, and connect the reference signal
to CH1 input and the measured signal to CH2 input.each terminals.,

Adjust the oscilloscope-so that the waveform as. illustrated below ( Fig

19)
are displayed on the CRT screen.

D
D
D
]

Cénter line

A =AY

e st

Center line

B=B'

Y
el
N
«:—tz—jaema

| Fig. 19

- - '3'0,'—;‘
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Phase. difference 6 is calculated by a below formula.

t

' Pllasé'diff,erence' 9°=~ 5 ': X ,350"

The dual channel phase measuring method is advantageous in that even

very small phase difference (t) can be measured and the leading or

lar:rglnfr state can be known at a glance.

Pulse Wave f orm- Meas urement

Ideal pulse waveform is a square wave whlch level lnstantaneouslv shlfts

. to a certaln 1eve1 1n zero time,. remalns there for a whlle and ‘instanta~

neously drops to a basic level without any delay tlme. Rear pulse

waveform is shown in below figure. Names of each parts are defined

as follows .

\L » Oversheot
S—> Ringin
by v /\ 2 VE s
0.1A : : Q)
0 T
e ©
Basic , o ®
amplitude A : _ Fig. 20
| 0.5A k
o JO0.1A _
A ' :
. Offset level
0 level - '
W
ity Pulse width _g} tp [
Rise time - Fall time
Pulse amplltude Bas1c arnplltude A of pulse ' : :
Pulse w1dth- - The perlod between @ and @ whlch are 90% level of
S ‘ | basic amplltude. - ' S L
:R_ise time - ':'j,.The perlod between 10% @ and 90% @Inof* basie amplitude.
Fall time . RS The perlod between 90% (4) and 10% @ of basic. amplitude. -
Overshoot : ‘On leadmg edge a part whlch level. flrst exceeds the

: basic amplltude. It 1s represented by b/A (%]).

}'R_i‘r;ging o The part which waves after 1n1t1a1 rise. It is represented

by /A (%],
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o R‘iee Time Neasuremenf
In a sumlar manner as " Time Interval Measuremenf"_,t rise time is obtained
- bv readlng tlme tr on the CRT Screen. Rlse time tr obtalned from the
: ‘dlspla-ye,d‘waveform 1ncludes that of chractemstlc of the osc1lloscope.
Therefore, when rise time tn of a pulse measured is near value to rise time
to of the oscilloscope the error of the rise time 1ncreases.

- True riseé tlme is obt ained from below formula to ellrmnate the error.

True'rlse time tn. =/( tr )2 - (to)
“tr : Rise time of the wa.ve.forr‘n'divs'p'layed
" to: Rise time of the oscilloscope ( Rise time of
‘the MODEL 5512 is approximately 35ns.)
IFFor 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 5512. '

o Sag Measurement -

The wavefo’rm different from that in the preceeding page, may be displaved as
F'g 21. This waveform is caused by attenuation -of low frequency
component of a waveform, when a pulse waveform passes through an

amplifier and so on with poor low frequency characteristic. The inclined

“part (d) on the -figure'is called sag. . The value of- sag is- generally
r‘epresentedias, bellow equation.

o 1
Sag=% (or %;) x 100 (%)

I

d

. -
A - ,, N Fig. 21
ALY : A ' e

T ,
' -Note : When the osmlloscope is operated in AC coupllno' mode sag is occurred

Tor pulse of low: repetltlon frequency Pulse waveform of low repeti-

“tion frequency_must al_ways ‘be measured 1n‘DC coupling mode.
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© 6. CALIBRATION
6.1 General '
: The I\/‘ODEL 5512 should be callbrated perlodlcally The callbratlon should

* recomendably cover all items. However callbratlon on Spemal items may
be made instead, for example, the tlme axis may be calibrated especially
,carefullv if the use of. the osc1lloscope is prlmarlly for time measurement
or the vertlcal Sen51t1v1ty may be cahbrated with extra attentlon 1f the
: routlne measurements requlre accurate vertical . sensitivity.
The overall items must be callbrated after the 0501lloscope has been
subJected to repalr which’ affects the essentlal performance of the
‘osc1lloscope. a '

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

6.2 Check of DC Power Supply and Adjustment of High Voltage Power Supply
Before calibratihg the osciilosbope, DC power supplies must be chec’ked,
“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 Fig. 23,

-. DC power supply - . , Point for check and adjustment
+5 V. | +4.75V  ~- 45.25V TP-3 -
+12 V. +11.5V ~ +12,5V TP-1 -
12 v “11.5V. ~ -12.5V | TP-2 . -
#1800V | #170V  ~ #190 V | TP-4 . _
1500 V' | -1500v z10v | TP-5 () HV ADJ

Each voltage must be measured between the check point and'the ground.
- An accurate dlgltal voltmeter should be used for thls callbratlon.
-1 DOOV DC powexr Supply is- for the cathode of the CRT ThlS voltage must
be carefully checked because thlS largely affects the trace 1nten51tv,
vertical deflectlon sen51t1v1ty, Sweep tlme and so on. '
The voltmeter w1th very hlgh 1nput 1mpedance ( approxnnately 1000MS2 ) ..
‘must-be used for thls measurement because the 1nterna1 1mpedance of the

' hlgh voltage power supply is very hlgh

B
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' 6.43". 'Adju;sf.ment of ..V_ertica..l Axes ( Refer to Fig.24. )

1 e} 'Ad]"u'stme.nf of STEP.BaIénce. | “

ThlS adjustment is made so that the shlft of the base trace llne caused by
sw 1tch1no* the VOLTS DIV switch is made mlnlmum. _ , :

(1) Set the GND button 1n_mp051t10n and display a horizontal trace line in the
CRT screen, :

(2) Adjust the STEP BAL control ( Refer to Fig. 24. ) so that the shift of the horizon-

" tal trace line 1s made mlmmum When the VOLTS/DIV switch is set in- the 5mV
range from the 20mV range or in the 20mV. range from the 5mV range.

o Adjustment of DC BAL :

" This adjustment is made so that the shift of the trace llne caused by turnlng the
vertical variable knob is made minimum.

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

(2) Adjust the DC BAL control ( Refer Fig. 24. ) so that the 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 CHT1 (61‘ 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
pin Y of CRT is in 80V,

o 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 veltage accuracy of better than 0.5% 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 variablé knob to the CAL'D position, and adjust the GAIN
control at 5 mV 10mV and 20mV so that the waveform Whlch has an amplitude -
correspondlng to the value set in item (1) is- dlSplayed on the CRT screen.

By above ~adjustment,. sen51t1v1t1es of the other ranges are calibrated within-
3% of the value 1nd1cated by the VOLTS /DIV switch. |

o Input capacitance and phase characterlstlcs compensation. of 1nput attenuators.
The VOLTS/DIV switch is composed of 1/10 step attenuator and ‘gain control
of preamplifier. Unless the phase qharacterlstlcs of each range of the - .
VOLTS/DIV switch i_s correctly adjuétéd, the. waveform displayed on the €RT
screen may be distorted and the frequency response may become abnormal.
Probe muét be adjusted‘ Vv;ith.switching of the VOLTS/DIV svwitch, when adjust—‘

ment of input capacitance is’ inéorr’ect.,( Refer to " Use of'p;‘obe*? in Pége 25.)
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A Squarewave generator Wthh has a rise time of. faster than 1}rs 11ttle sag,

little overshoot must be prepared for this phase characterlstlcs compensatlon.

' Ad3ust the output voltage ‘of the Square wave generator so that the amplltude

_ 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 adgustment of. 1nput capacltance connect a low capa01tance C meter to the

1nput termlnal and adJust the capa01tor f or the 1nput capac1tance compensatlon

so that 1nput capa01tance at each range is Wlthln 30pF 2pF

Capa01tors adJus,’,ced. in each range are shown in following table .

CH1 CH?2
Adjusted capacitor . Adjusted capacitor
R Input Phase Input Phase
ange . . . .
capaciltor |compensation capacitor compensation
SmV
( 10,20mV ) C102 - C202 -
50mV ' ‘
(0.1, 0.2V ) C104 C105 C204 0205
0.5V : - :
(1,2V) C10"{ C108 C207 C208
>V C110 c111 c210- c211
( 10v ) ‘
Characteristics are only checked without any adjustment at ranges in ( ).

o High frequency characteristics compensation of vertical amplifier
This adjustment 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 S5mV range, and adjust the output voltage
of the square wave generator so that the amplltude displayed on the CRT .

screen is 4 DIVs.
(2) Set the TIME/DIV sw1tch in OS}Ls range and adgust the HF COMP control
( Refer to Flg. 24 . ) so that the top of the square wave is ‘flat, Frequency

characterlstlcs of vertical amplifier is adgusted w1th1n 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 1nd1cated by the TIME/DIV switch. AdJustment is made by an .
accurate 1ms. and 10p.s 1nterva1 tlme marker signal or an accurate 1kHz and ,

100kHz signal. .
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(1)Apply.the 1ms interval bti'rhe‘ marker signal or the 1kHz signal to the vertical
' input terminal, and set.the T'IME/DIV‘switch in the 1mS range. Adjust the
amplltude of 2, 51gnal or the VOLTS/DIV sw1tch 1) that the waveform of an

- approprlate amplltude is ‘displayed on th'e CRT screen. ) .

(2)Adjust the SWEEP CAL control ( Refer to Fig. 24. ) so that the repetition
period of waveform corresponds with vertical graticule lines. » '

(3) -\pplv the 10r~s mterval tlme marker signal or the 100kHz s1gna1 to the vertical
mput termlnal and set the ’I‘TME/ DIV switch in the TOuS range. Ad;]ust the HS
COMP. control ( Refer to F1g 24, ) so that repetition perlod of waveform corre-
sponds 4ith “vertical gratlcule lines. By thlS. adjustment, sweep times of all
ranges of the TIME/DIV selector are calibrated,and the function of the 55 MAG

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

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

The sensitivity of X axis on X~Y mode is calibrated by this adjustment.

(1) Set the output voltage of the oscillator used in item " Deflection Sensitivity
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 switch
@ in the 5mV range.

(3)Adjust the X~GAIN control so that the horizontal trace on the CRT screen is
+ DIVs. By this adjustment, deflection sensitivity of X axis becomes the value
corresponding to the vaflu‘e indicated by the VOLTS/DIV switch

6.6 Adjustment of CRT circuit
o The adjustment of CRT bias
This adjustment is made to obtein ap‘propriate bright trace with respect to the
set position of the INTEN knob. ' .
(1) Set the TIME/DIV switch in the TmS. range, and display a horizontal trace.
(2) Set white pomt of the INTEN knob right above, and adjust the CRT BLAS
control ( Refer to Fig. 23 ) so that a trace is dimly displayed.
o Compensation of dlstortlon of pattern displayed
Vertical or horlzontal trace may bows on the c1rcu1t ol‘ the CR’I‘ screen. This
distortion Wthh 1s called pincushion. dlstortlon or barrel dlstortmn is compen—- :
~sated as follows. ' '
Dlsplay the rectangular raster on-the CRT screen and adjust the GEOMETRY

control ( Refer to Fig. 23.) so that correct rectangular pattern is displayed.

Note As the’ d’eflection_ sensitivities‘arela'fiected, by this compensation,
all of the adjustments with respect to performance characteristics

which are affected by deflection sensitivity must be made 'again.
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6 7 Callbratlon of Probe

Probe is errployed as a part of a wide band attenuator as is explained in
" Use of Probe" Unless correct phase compensatlon is rnade 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 ealibration.

CALIBRATOR
1Vp-p -

"Compensator.

Turn with insulated
driver and so on.

Fig. 25

Connect the probe to the CH1 or CH2 1nput terminal, and set the VOLTS DIV
switch in the 20mV’ p051t10n

Connect the tip of the probe to the CALIBRATOR terminal. o
Adjust the compensator Wlth‘ msulated drl_ver and’ so on so that the correct

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

correct .+ incorrect incorrect

oyl 9l

Fig. 26
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