MODEL 554B TRIGGER OSCILLOSCOPE

INSTRUCTION MANUAL

Model 554B is an oscilloscope with a 5 - inch
aperture cathode ray tube, It is equipped with a trigger
sweep oscillator which permits the observations not only
of usual waveforms but aiso of signals with varying periods

or one shot transient phenomena, and has a DC wide band

.vertical amplifier with DC - 5 MC frequency range.

Using this model, waveforms can be observed ‘directly on'~— - .-

calibrated graticule within following ranges ;
amplitude 0,1 - 500V
Coowme o Oz pses. - 2.5 seou
This model is also equipped with terminals for external
sweeping and a square wave generator for amplitude calibra-

tion.

Kikusul Electronics Corporation
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Specifications

Vertical Axis

Input Terminals

Input - Impedance
Maximm Input Vtg.

Sensitivity

Calibration Accuracy

Frequency Response

Rise Time
Over Shoot

Sag.
" Horizontal Axis

_Sjétemﬁ
Swggp Time
Calibration Accuracy

Magnifier

Magnification Accuracy

UHF receptacle (acceptable for
M-type plugs)

1 M2, 30 + 1 PP

‘Combined DC and AC peak, 600V

8 ranges, 1-2-5 step. 0.1V/cm
to 20V/cm. Vernier jérmits
continuous adjustmenﬁ'ﬁetween
steps and éxtends 0.1 V/cm
to about 60 V/ém.

3 %

AC. 2 ¢/s -5 Mb/sec.
DG, 0 - 5 Mc/sec.

O}OY'p'sec:
3%
1 %

-5Triggei éﬁd£sé1f oscillation
' sweeping,

19 ‘ranges 1-2-5 atep,
1 sec/cm -1 sec/cmﬁ~

~ Continnously variable (by ver-

rier) 1 p sec/em - 2.5 mec/em.

5 %

5 times

5 %



Prigger Input

Prigger Range

External Sweep

Sensitivity

Frequency Response
Input Impedance

Calibrating Voltage

Output Voltage

Accuracy

Intensity Modulation
~ Voltage

Power Supply

Dimensions (Max.)

Weight .
Accesories
Graticule (8 x 10 cm?)

e (+ -)
EX?T (+ -)

AC coupling

50 ¢/sec. to 500 ke.  at 1 cm
deflection (obsegéble up to 4 MC)

oless than~1,v/cm.'(Méx. input

volt. 50 V)
DC to 500 kec.

100 XQ, less than 100 PF.

1/2/5 V p-p; square wave of

~ about 1 ke,

3%

more than 10V p=p. -~ -

220V, 50 - 60 c/sec;:Approx.Al4OVA.'

Width 230 (240) mm
Height 310 (330) mn
Depth 450 (500) mm

Approx. 16Kg.

Number

Pilter G used conventionally but available one of

other 0. and B #43216

Low capacitance probe (-20 db, 951A) ;
Terminal adapter (941B with 5-way terminal)
© Short bar

Instruction

Test Record

I 2 = I o



Explanation on Panel

Uses
ILLUM Power switch and can control the brightness of
POVER OFF the lamp of the scale panel ; brightest at full
INTENSITY Controls brightness of CRT {Cathode Ray Tube) ;
brighter with CW turning and diminishes at full CCW
turning.
POCUS Focus control of CRT image. You can observe the
sharpest image at the center position,
x . X x X
VERTICAL Varies the vertical position of the screen
POSITION '

image.

HORIZONTAL  Varies the horizontal position of the screen
POSITI?H image.

x x x X _
VERTICAL  Input teiminals for a sigual b0 be cbserved.
Inpuz (VHF receptacle, acceptable for M-type plug)
Input inpedance (1 e shunted by approximately 30 PF)
is constant on all ranges, moreover ﬁsingj§5lA.10w

capacitance probe, 10 MQ, 12 pF can be got, but in

this case sengitivity decreases to 1/10,

AC. DC. Switch of rejecting [AC) or passing (m) e
component of the signal to be observed.

L



VOLTS/cm
VARIABLE

A dual knob for setting the sensitivity of vertical

amplifier,

* VOLTS/cm (outer black knob)

Selects vertical amplifier sensitivity from 0.1 V/em

_ %o 20 V/cm with 1-2-5 steps. Sensitivity can be

calibrated at full CW turning of the imner red knob.,

* VARIABLE (inner red knob)

DC BAL

FoLTAGE:
CALIBRATOR

EXT TRIG IN

Permits continuous adjustment of sensitivity. At
full CW turning, sensitivity gets 3 times high com-

pared with that at full CCW,

Semi-fixed resistor for balance control of vertical
DC amplifier ; controls vertical position of image
when [:VARIABLEJ knob above mentioned is turned,

Adjust [DC BALJ knob gso that image does not move

with turning [VARIABLE] knob.

To be used for calibration of deflection sensitivity

and adjustment of the low capacitance probe etc,

| Output voltage ; 1,000 c/sec, square wave, 1-2-5V

p-p steps. Stabilized against flactuation of power

supply voltage.

Input terminals for external triggering signal.
Input impedance is approx. 1 MR shunted by 20 pF,

and more than 1 V p-p trigger level is needed.



TRIGGER

TRIGGER
LEVEL

STABILITY  *
OR

HOR. INPUT

ATTEN,

HORIZONTAL
SWEEP TIME/cm
VARIABLE

5 X MAG

Selection switch of trigger.
INT ; Sweep oscillator is trigged by signal to be

obServed.

EXT ; Sweep oscillator is trigged by external
gignal,
+(-); Trigged by positive (negative) going of

waveform to be observed.

Controls trigger level of signal. Permits automatic

triggering at fully CCW,

Controls operating level of sweep ogcillator.
Free running at CW turning. Oscillation stops at
CCW turning. Image is stable at about a half of

full turning,

Permits continuous adjustment of horizontal sensitivity

when external sweep is used.

* SWEEP TIME/cm

Selects sweep time 1 p sec/cm to 1 sec/cm with
1-2-5 steps., Sweep time can be calibrated when
inner red knob is fully CW (to the position of

"CAL'D") .



Sweep oscillator stops its oscillation when
outer black knob is fully CW, and horizontal
amplifier is connected to input ferminals.
Horizontal amplifier is also connected to

DC-coupled.

* VARIABLE

Permits continuous change of sweep rate.

Rate change is about 2,5 times, (CCW slow, CW fast)

* 5 X MAG.

INTENSITY
MODULATION

Pull out this knob, and magnifier operates and
the sweep is expanded to 50 cm,
Turning [HORIZONTAL POSI'I.‘ION] makes capable of

observing waveform in detail.

Terminals at the upper center of the back case ;
are used for intensity modulation of the observed

waveform,

~ Voltage of modulating signal must be more than

10 V p-p.



First time operation

Function of each part on panel

are explained above. You had bett-

er follow next procedures to get

an easier understanding.

ILLUM.POWER
INTENSITY
FOCUS
VERT.POSITION
HOR. POSITION
VOLTS/CM
VARIABLE

DC BAL

AC DC

SWEEP TIME/CM
VARIABLE
STABILITY -

TRIGGER -LEVEL-

POWER OFF

CW wmiox
“Center

Center

Center

1vV.

CW wox

Leave as it is
AC

.om sec

CW o

POWER SUPPLY.

220 Volts, 50

or 60 ¢/s, is to

be used. This model can-operate
stable within *10% fluctuation

of power supply voltage. However,

to keep high reliability for a

long time, fluctuation shuld be

within +5%.

Keep room temparature lower than

35°C.

Avoid direct sunlight and be care-

ful of ventilption of the room.

Operation

Connect the power code to line

outlet. , o e i e

Turn ILLUM.POWER knoy CW, .-from -
the position POWER OFF,

power is supplied. You can check

and.

thiswith illumination light.

About 25 seconds later, the oscillo- .-

scope gets in to operation, and a
horizoﬂt;i?}right line about 10cm
long appééﬁéJén CRT screen.

Drift of the bright line due to
DC—couplgd cirCﬁit remains for a
éevgral'miﬁut§s. A A

Cbntrol__FOCUS' knob td get shdrp

line.




R

Using

AUTO and TRIGGER

Install an‘accesorr§ terminals
adaptor Model 941B to VERTICAL
INFUT terminals and conéét with
a proper conductor between
VERTICAL INFPUT and ¥#6EFAGE CALIB-
RATOR 2V p-p teeminal.

On CRT screen, twe bright hori-
zontal lines appear as the result .
of square wave free running as is

shown in the following figure.

AUTO
STABILITY

@

OO O

O

,%6

VOLTS/A M
O =P o

!N?DT
®)

_VERTICAL

Na

13)

TIME/CH <::)
5

O

HORIZONTAL O

\J

2
\J

STABILITY
Turn STABILITY knob CCW

gradually, the sweep oscillator
synchronizes with the input signal
(2Vp-p square wave)and astable:
image of square wave can be obser=-

ved.

i

i i

|
i

R
1

STlwnTme—

STABILITY

HOR INPUT ATT

More turning\ccw diminshes the

1
image, sweep o%cillator stops its

oscillation. |



The waveforme on the sc-

reen can be characterized

‘aé following,

SEGA voltage amplitude
= 2cm X Qvfem/ em2=volt . p-p s Tk
_period = 2emx O.5ms/cm ‘ VOLTS/Cwi
= 1ms ‘ VARIABLE

.

- frequency == 1/period = 1ko

Set AC DC switch to IC DC

| \ »
. —”
Position and the DC compo- N,
. : INPUT S
nent of signal posses and
the image is removed upward : cAL'D

by the value of DC component.

on (-) side, the polarity of . - TRIG»G ER U

the wave :Form. is chagged_. B O NT D EXT

If you put the slideswitch

+

GND

TRIGGER LEVEL

T AVTO




Pull out SWEEP TIME VARIABLE
~knob, and adjust it to 5X MAG

position, A magnifidd waveforms L
by 5 Times in horizontal direc-~ POSYNQN”
tion can be observed. . 7 SWEEP T\ME )/CIW
Turning HORIZONTAL POSITION VARIABLE |
knob-makes part—by—part‘obsef—~w‘ ;5 55%3hé
vation available.
N PUT
HORIZONTAL : @

Control VOLTS/CM VARIABLE knob
for desired sensitivityor

Even if the image protrudes
from CRT screen, the trace within
the scale is hardly distarted and
 synchronization is little distur-
" bed. | o
For low sensitivity, the mini-
_ mum amplitude for stable synchro-

nization is less than 10m/ m.



Trigger level

_Turn the TRIGGER LEVEL knob
clokwise from AUTO , and you
can start the sweepfatlany e~ "7
vel the signal. . ', .

Turn the TRIGGER LEVEL knob
and the trace once- dlsappeard.~!5

Turn 15 clockwise st111 more,‘
and waveform appears at some

»posltlon oi thc knob.and -the .
trlgger level can be varied by
the adjustment of the knob.

The shift of the étarting posi-
tion of waveforms by the rotation
of the knob is cobserved more
distinctiy‘when the signal is

sine wave.

External Synchronization

In case of ﬂxtennal sync.
set the TRIGGER switch to EXT,
and apply signals to be obserVed
or voltages 1(over 1Vp-p) synchro-
nous with the signal to EXT TRIG IN
terminals,gnd the setting of other
control are the same as in thd

§~case of internal sync. tng;a»7

INT

TRI& IN

EXT

anNb

R \

TRIGGER  exT




‘External -Sweep

__The measurement of frequency

w;iorfphase by use?éfxliséajdusu -
*pattern and the direct view-
‘1ng of characteristics of a
tuhed. amplifier by use of- sweep
- generator 1s carrled out 1nvthew~

:following way.-In order to stop

1nternal sweep,,set the black

T PRI P ¢ S

and the trace on CRT beccmes‘

a spot. Then apply to horizontal
INPUT terminals,and. the horizon-
tal trace appears on the CRT sc-
reen. The trace length iS‘Conts
roled by.the posltloanHOR INPUT
ATTEN . , o

This c1rcu1t ls dc-coupled and-
if the oxternal sweep slgnal
contains dc-component, it must

_be rejected by a capacitor.. -

Intensity Modulation )

_The intensity imddulation termi-
‘nal ia mounted on the back of the

«,;case and the voltagefoye :about

10 Vp-p is rqcpzired.

SWEEP TIME/cM |

HORIZONTAL

| Signal Polarity-«and Shift

Direction of pattern on CRT.- B
The patern moves upward.by apply-

”;ffiing a: poaltive signal and down~—
'} ward by a negative signal on verti-

Hcal axis.

- The. spot moves rlght by a. p051t1ve;
‘signal’ and_le:t,byJa ggatlvc_ ig- -

14



Synckronizable Range

The specification assures

- steady display of sine wave

signals of 50 ¢/s to 500Kc
when an internal signal lar-
ge enough to cause more than
deflection,or an externalsig-
nal of about 1volt p~p is
applied to the EXT TRIG IN

. terminals.: u‘;;--nf.w.,‘:. ST

But vertlcal axis ampli-
fier of this model has &M '
bandwidth of 5Mc so fhevsyn—

chronous range must be expanded.

Applying a signal -large
enough for operation éi'ﬁhe
synchronizing circuit permits
the extention of the réﬁge.

For example a signal of
bem,amplitude on'fhe scale

for the 1nternal sync, & .

signal of 4Vp-p can extend it ..

to about 4Mc..
Note that- a HF 81gnal can
not be obserwpd because of

an unstable line voltage.

... LAND CAMEBA, can be" mounted by'

Camera Hounting

--Trace recordlng cameras-m o
NIKON, CANONﬁ;A AHI# X, PO

exchanglng the\bezcl of this model
with 130C type. '

Scale Illumination

Take off the bezel an& the scale

‘board appears, Rotate it half a turn

1802 and scale illumination can bYe

changed from white to red.

Adgustment oflﬂorlzontal Brlght

line

Thc horlzontal broght 1ine may be
affected: by th )
may.tllt ,Th1§
out by‘opéﬁihg

loosenlng fh

base and rotat g h handle on thek
socket softly ’

ot about-ﬂhOOV isfapplled to the

4Bocket.isfi'ik

Caution : High tention voltage

- Pont tomch itz‘ith your hand.
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Maintenance and Calibration . R

The charaCte:ié#ics of vac~ Time Axis == ..
uum tubes or othéf“farts may 1. ‘Set, VERTICAL VOLTS/Cj;'f
‘change by long usé. ‘ turn VARIABLE fully clockw1se.;

In that casg,iadjust and re- 2. Connect the output of the sqﬁ
‘turn the measured value to the wave generator for callbratlbn:
 standard“vélue. . o VERTICAL INPUT terminals. -

Take off the ileft or rignt The generator is adeéguate if t.'h'g o
side boazd. The detachlng can ;f” output voltage is within the limi

,tw;be done by rotatlng ‘the:. lock- - from 0.1'Vp-p'to 0.4Vp-p.

screw on the upper of the 51de ' . Set the output voltage. oo
f‘board countcr—clockwxse about 3 If the output voltage of the”sqﬁh
f one turn ‘and pulling out the wave generator is 0.1Vp-p, squar'
.’ 51de board. :- : - wave of lcm amplitude are observed‘

At thls time, pay close atten— ‘on the CRT screen and for O.#Vp7

tion, fo the hlvh voltage of :the image amplltude is bem.

~ -2000V is-wired in this chassis. .  If the error of the observcd wa

1

"s over BA, calibrate: the sen81

Etunlng the semm—flxed resisto
3 VERT GAIN“‘»

,‘q;—glibﬁfaiﬁion_of Voltage ’ad;)ustment.

_d-tlme axis. (Requlslte

or calibration)

Mv;"1. Power source for voltage

v callbratlon

: 1Kc square wave generator 5 ;
which supplles calibrated vol- S

A'2. marker generator for tlme callb-’" S

ration Qr 'LF generator which. -
3. Square wave generator which
short rise-time and fall-time

L. capacity meter which can meas-

ure Béﬁfz Wérmihgup of -about 30
- minutes is needed for adjﬁstment.

o



Adjustment of Input Attenuator

of Vertical Axis-

(Adjustment of HF Compensation)
Confirm Wavéfprmes for each range
of VERTICAL VOLTS/CM by use of a
'square wave generator.

When Wavéfdfms shown in'the right
figure is observed for ranges
exc&pthO 1,4you must adaust the
A'h"réondenser COMPEN for HF -

compensation.
The relation between the range

and the trimmer condenser is sho-

4

'Propérljﬂadjﬁsﬁédw

Compensation is needed

The square wave'generator for sensitivity calibration or attenmator

wn pnext.

Range (VOLTS/CHM) . Trimmer Condenser for Compéﬁ;
0.2 » CV Lo /2 Compen
0.5 CV 407  1/5 Compen,g'
1 CV 401 . 1/10 Compen
10 : CV 403  1/100 @ompen

CAutlbn j

: adjustment must be free from sag or overshoot.

It the square wave 5enerator is not rellable, ¥6£E#GE-CALIBRATOR

equipped in this model is to be used.



Adjustment of Input Capacitance

Input capacitance of each range
of VERTICALVDLTS/CM is adjusted

to 30 pF. But confirm the input ‘ . Cvaos

capacitance, and readjust simulia- ,/ Chpa92

neously with adjustment of HF - o

compensation when the error is , '/z l/'

over 1 pF for 30 pF. _— ‘ CONPEN CIN con}gu CIN

Adjustment is carrded out in the | s Viog

follové‘i:zégf mq"r:der by 'connec'tingv ff}ié ' @

capacity meter to VERTICAL INPUT Q | '\ - %
~terminals. \ i

o CV409 CVa0z Caog

Range (VOLTS/CM Trimmer Condenser for input capacitance
adjustment )
0.1 cv 409 /1 Cin
0.2 | OV h06 1/2 Cin
0.5 CVLO8 1/5 G in
1 CV 402 1/10 Cin
10 ] ~CV Lok 1/100  C in

When input capacitances are adjusted, HF .compensation requires

reconfirmation.



Adjustment of HF Characteristics

of Vertical Axis Amp.

When fast rise-time waveform
are obsewved, the error can
arise by change of HF character-
istics of the amplifier.

So readjustment of characters
" ‘istics is necessary. o
' Set the VERTICAL VOLTS/CN knob
"£o 0.1 snd Gonnect the fast rise-
'timerSAﬁare wave generator to

the VERTIGAL INPUT terminals
| and apply the output voltage
within the limits of 0.2 to 0.k

Ly
B Repetltlon frequency w1tn1n
“the’ Timits of 100Ke to 500Ke -

is suitable.

If the overchoot of the obser1f=‘

ved waveformes is within 3%,
adJust ‘the peaking coil IL4k02,
L403, L406 and L4O7.

At thls time the risetlne of

the square wave generator comes

- Anto question.

It;is calcuated by the follow- .

-ing equation.

Ir = /Trf + Try

Tr observed time
- Try risetime of the amp.

Tr, risetime of the osc.

=}/TI‘Z b TI‘ZZ

~ distortion.

tes Generator with much distortion.
‘?_;'causes errors of RF volt—mete

'Jrfunlcss the output level is adjusted.

Ifsgrq isless than 0.07usec,
the square wave generator iS“iﬂf

good condition.

The frequency charabteristicé
of thn amplifiers can be measure&

by use of a signal generator, tdo.

Insthis casey~you must use‘ansgg-v

nal generator which has 1itt1e 

o



Calibration of Sweep Speed

of Time Axis

The control of sweep speed is

capable by using RV30% HOR GAIN Range Adjuster
" .of horizontal amplifier and cont- 1 sec R21IK fixed resistgf '
rols of sweep speeds of particu- : -
lar ranges are capable by using : 5or sec o
R221H, C22U4A and C224D. | C224D trimmer
Both controls are corelative. S 20# Se° condenser .
So they are carrlcdout in the,:z ,“ S
Ep 10p sec.
follow1ng ways« :
1. Set the range of SWEEPTIME/CM 2 se€C
to 1m sec. B v C224A trimmer
: . ‘ ;2r4 -sec
2. Rotate SWEEP TIME VARIABLE L condenser
fully: clockwise. . | 1) sec
3. Set.the output of TIME MARKER —
GENERATOR“to~ﬂM"sec..W_~ LR

34. Gonnect the output of TIME MAKER o §952. ” -
. i 7.vNote of the lenearity of SWﬁgpm

at ranges of 1 sec to 5 Séé

Just CV 202 trimmer condens

on the'saaié'of CRT is over 5% en s ent.
of standard values. of 11nearity is carrlea out by L
After this,l@ont move RV303. CV 201 MAG COMPEN trlmmer condenser,‘

6. If the range of 1m sec is calib=

rated autmmatlcally

But partluular range can be

adjusted sepapg@ely. They are
1 sec
10U sec

1 see

and'caq be:calibratéd by each

resistor or trimmer condense=.

20



HOR GAIN

/j |

\

il

@ Q L Re11E Cv202

@

| @
$WP LENGTH -  CV 409

R¥E01 — Cv201 MAG COMPEN

O

wvios |
VERT GAIN

! Rignt sidglrarts distribution diagram

Adjustor~?or time agfs tallblation

Adjustor  or ‘vertical akis sensitivity callbratlon

trimmer #ordenser of input cap&oitance adJustment of vertlcal axis




Maintenance and Caliblation

Adjustment of sweep length
Adjustment of the position

where the sweep ends is carried
out by use of semifixed resistor.

wiwen Standard sweep length is 10.5
cm or 1icm.
When the sweep length is shor-
ter than-10.cm7in spite of the .
calibrating: SWEEP TIME: adjust-

" and return to standard length.

+ Adjustment of Astigmatism
‘ Manipulate the semi-fixed.

resistor in order to adjust
the astigmatism of CRT. ”
Adjust it in conjunction
with the FOCUS. knob so that
the sharpest waveforme are
ﬁisplayed.
" This adjuster only requires -
 adjustment in case of the |

replacement of CRT.

Adjustment of INTEN ADJ

Manlpulate the: semlkflxed

”'re51stor so that the intens1ty

adjustment range of the‘INTEN»
knob on the panel is adequate,
adguet it so that the imgge L

dlsappears Just vefore. the INTENi,

CoumTar‘

When the image does not'd;swv

aypear by change of*chara,;
of CRT or by exahange of . CRT.

”ristics;

Adjustment of ¥elsess Calibrator: -

Adjust RV 801 CAL ADJ by use of a |
calibrated -

Ostilloscope (it is ccnvenientrto»'
use the model 554B )or the callbratcd

square wave generator

Adjuéfmcnt of Low Capacitance Probe

Adjust the trimmer condenéer‘by use
of square wave of ¥€%¥ﬁﬁﬁrCALIBRATOR
so that the probe is free from over-
shoot and has a unlform-frequency‘res-

porse.
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