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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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1. GENERAL

1.1 General

The Model 5514 is a portable dual channel triggered oscilloscope. which
employs a 133mm round high bright CRT with low distortion. The vertical
ampllflers have a hlgh sensitivity of 5mV/DIV and cover a wide frequency
range of DC to 15 MHz and can be multlphed by factor of 5. Both channels

- are obtamed hlgh -sensitivity of 1mV/DIV at 5MHz frequedcy range. The
maxlmum SWeep speed is 100ns/DIV ( When the sweep magnification is
affected. ). '
The Model 5514. can widely be used not only'f'or prodﬁction line. mainte—
nance and se‘rvic'e, but also for reserch and development of electronic

equipments. Main features are explanationee as follows.

1.2 Features

* Controllability
The Model 5514 . provides an excellent controllability by the use of
pushbutton switches and rotary switches with low rotation torque, and
locations of knobs which fit to operating frequency. |

* Use of ICs and controls by DC signals.
ICs are widely employed. Vertical axis has high performance character-
1st1cs of a high sensitivity, low drift and excellent rehabxllty, as variable
gain controls operation mode-selector and So on are controlled by DC
signals, and dual FETs are employed in vertical pre-amplifier circuits.

*Employ of a high brightness CRT.
A fully bright trice is displayed on high speed sweep.

*High;volt'a'ge source is regulated by DC to DC convertor
N hiUh voltage pewer supplyvis regulated by DC to DC convertor. .
\Ieasurernent can be made without effects of change of supply line voltage
and so on. o

* EmplOyment ‘of a trace 'rOta:tioﬂ coil
Horizontal 1nclme of a trace by terrestmal magneusm is easﬂy adjusted

by means of employmg of a trace rotation coil.

*Attachment for camera and scale illumination
An essential attachment for camera can ea51ly be attached to bezel by an
action, and brightness of the scale illumination is varlable. Superior

photographs of 'displayed waveform are obtained for this function.
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. Sw 1tchlng between CHOP mode and ALT mode is automatlcally made

Troublesome sw1tchlng between CHOP mode and ALT mode is

automatlcallv made with settlng of sweep tlme, for it is linked with the

» TE\AE/DIV sw ltch

¢ Trmger signal is easny selected.
* When the TRIGGERING selector is set in the ML INT p051t10n, triggering
-is 11nked wlth the vertical MODE selector, and made by dlsplayed

wavelorm on the CRT Screen.

Synchronization in° TV video signal

Synchronizing separator circuitis.automatically switched in vertical
(TV.V) or horizontal (TV.H) synchronizing circuit with Setting;' of the
TIME/DIV switch; it is linked with the TIME/DIV .switch.

X-Y mode is selected with an action.
The Model 5514 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 sweep speed of 100ns/DIV ( 5XMAG )

Sweep time can be multiplied by a factor of 5.
Although maximum sweep speed without effect of sweep magnification is
0.5 us/DIV that -of 100ns/DIV is obtained with effected of sweep

magnification.

N TR At A Fn g e Sa s



2. SPECIFICATIONS A

CORT

Item - Specifications Remarks
Type , 133mm round ‘
 Fluoresent material B31 Green

Acceleration veltage

Approximately 1600 \V

Effective screen size

10 DIV X 8 DIV

1 DIV = 9.5 mm

Unblanking

DC coupling

lllumination - SRR

-Scale brightness is .
continuously adjustable

Vertical De frection

Item

- Spe cificati'ons

Remarks

Sensitivity

5mV/DIV ~10V /DIV |
1mV/DIV~2V/DIV (for 5x MAG)

1,2,5 steps

Sensitivity accuracy

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

Within + 5% for 5x MAG.

Accuracy within = 3%

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

Sensitivity continuously
variable

Continuously variable between
panel indicated values. '

Frequency bandwidth

DC : DC ~ 15MHz

(DC ~ 5MHz for 5 x MAG)
AC : 2Hz ~ 15MHz

(2Hz .~ 5MHz for 5 x MAG)

Within -3dB

50kHz,8 DIV reference

Rise time

Approximately._23 .3 ns

Approx. 70ns for 5x MAG

Input impedance

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.
+ 2.0 DIV for 5 x MAG

Shift of DC balance
is included.

Operation modes of
vertical axes

CH1 CH1 only

CH2 | CH2 only

DUAL| ALT ( Linked with
1 - | TIME/DIV . SWITCH.)}|

CHOP

0.5s ~ 1 ms

0.5 ms ~ 0.5 ps

Switching frequency

CH1 and CH2 are switched
at approximately 200kHz.

Linearity

| in the CRT center is fully

When 4 DIV signal displayed

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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 Triggering

Item

Specifications .~ -

Remarks

Trigger modes ’

NORM| The circuit is at’stand-by
- | state,. when the circuit is

not triggered.

Traces are extinguished.

Sp'e"cif'i_cation 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
- - 7 and over.
TV | Synchronizing separator | The circuit is set in V.Y

circuit is connected to
- the trigger circuit

for 0.55s~0.1ms and in
TVH for 50us ~ 0.5 ps.

Trigger source

INT When the MODE selector

s

is set in the CH1 and/or

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.

‘the CH2, the signals for

EXT | Input signal to the EXT
-1 TRIG terminal is used
as a trigger signal

source,
Internal trigger
sensitivity S
- DC DC ~ 10 MHz 0.5 DIV
S DC ~ 15 MHz - 1.0 DIV
AC 2Hz ~ 10 MHz 0.5 DIV
2Hz ~ 15 MHz 1.0 DIV
TV ‘Video signal amplitude 1.0 DIV
External trigger : ' ’
sensitivity ' :
DC DC ~ 15MHz : 0.5V
AC "2 Hz ~ 15MHaz 0.5V
TV Video signal 1.0V
.'Polarity . +and - )
Coupling 'AC and' DC

Externé.l trigger
input impedance -

Approximately. 1 MQ, 30pF or

below

Maximum allow~
able input voltage

100Vp-p ( DC + AC peak )

1 kHz or below

"External input

terminal

Binding-post

o~ A



. Horizontal deflection

‘ Item

Specifications

Remarks

"Sweep time -

0.5ps/DIV ~ 0.5s/DIV

1.2.5 steps

Sweep time continuously
~ variable range

Adjustable by 2.5 times ox
over of panel indicated value.

Sweep magnification

5 times .

' Magnification error .

Within +5%

Position shift caused
by magnification

Within +1 DIV at CRT screen

‘center.

'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: 2 Hz ~ 1" MHz

Within -3d4B,50kHz |
8 DIV reference

Input impedance

Same value as CH1 of vertical
def lection

Maximum allpwable
input voltage

Same value as CH1 of vertical
deflection

Within 3° at 50kHz

X-Y phase defference

Z axis - .
Item “Specifications Remarks
o e Modulation is visible for
Sensitivity . i
! input of 3Vp-p or over
Frequency DC ~ 5MHz
Trace is darkened with

Polarity .

positive input and brightened
with negative input,. -

Input resistance

. Approximately 10kQ -

Input terminals

1 Binding-posts

£gel8l




Calibration Voltage

Ttem Specifications Remarks
Waveform Positive going square waveform
Output voltage 1Vp-p £3% -
Frequency 1 kHz +25%
Duty ratio "45:55 ~ 55:45
Output terminal Chip terminal
Power Supply
Item Specifications: Remarks

Supply line voltage

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

and 240V
Within +10% of each value.

Changed by taps of
a power transformer.

Frequency

50Hz ~ 60Hz

Power consumption

Approximately 30 VA

Mechanical Specification

Item Specifications Remarks
Dimensions 242W x 184H x 370D mm
_ 250W x 210H x 435D mm Maximum
Weight Approximately 8 kg
Accessories
Item Specifications Quantity
Attenuation ratio  10:1 '
MODEL 959A BNC .| Cable length  Approx. 1m 2
Probes ( Adjusted in factory )
Instruction manual 1
Ambient Temperafure and Humidity
Oprating temperature & 5~ 35°C, less than 85% R.H.
humidity range 0 ~ 40°C, less than 90% R.H. ( Maximum )
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2XPLANATION ‘ABOUT FU NCTIO\I‘%

© 0 0 o

X-Y.....00
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3.1 Explanation of front panel ( Referto Fig. 1 )
No.| Cﬁ-har&"c‘ters Explanation .
|~ of -panel ..~
®~ ' ; This knob is used in common for hoth power on-off
' ILLUM control and scale illumination control.
POWER OFF The»extremel):‘ .countercloclcwls‘e pf)sxtlon is the
o power-off position. When turning it clockwise, the
power turns on and brightness of graticule lines of
the CRT screen is controlled.
@ , I\'TE‘-\T Trace intensity control. Brightness of spot or
o - e " trace displayed on the CRT screen is controlled
by this knob.. ; ,
e " 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, It is used for
@ CALIBRATOR sensitivity calibration and probe phase adjustment,
1 Vpe and provides a square wave of an approximately
P=P 1kHz and 1 Vp-p.
—-_;l.- 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., :
Vertical position control for CH2 ( or Y axis ).
IPOSITION The spot or trace displayed shifts downwards
, with counterclockwise turning, and upwards with
PULL clockwise turnlng When knob is pulled out,
-5 X MAG sensitivity is multlpleld by afactor 5.
Interlocked pushbutton switch with 4 sections which
MODE switch:selects the operation modes of- CH1 and CI—IZ,
, and trigger signal source.
CHt..... @ CH1: The oscilloscope operates as a single channel
' instrument. Input signal to CH1 operates as a
DUAL.... trigger signal source,
- ( CH1 TRIG)

CH2: The oscilloscope operates as a 51gna1 channel

Ainstrument. Input signal to CH2 is used as a
trigger signal source.

DUAL: As vertical amplifiers 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 signal source,

Switching between the CHOP and ALT modes is
automatically made being linked with turning of the
TD\AE/DIV switch. \

X~Y: The oscﬂloscope operates in the X-Y mode. o
The signal to CH1 is usedas a signal for X
axis ( Horizontal axis ), and the signal to-
CH2 is used as a s1gna1 for Y axis ( Vertlcal
- a.xls ) :

-8 -
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. \ ‘| Characters
1 «NO,

_of panel . Explanation
NN BT Vertical position.-control for CH1, The spot or
@ 11?05 ITION trace displayed shifts upwards with clockwise
_ o - turning, and downwards with counterclockwise
~ PULL turning. When knob is pulled-out, sensitivity is
> x MAG multiplied by a factor 5.
B . Rotary switch for selection of vertical deflection
| ot ... | sensitivity, It covers 5mV/DIV ~ 10V/DIV in
. @ VOLTS/DIV 11 ranges. Itis adjusted so that the displayed

- “'_raveform of appropriate amplitude is obtained '
"in the CRT screen,

VAR<YCAL!'D

Continuously variable gain control for CHI1

(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<VYCAL'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
sensitivity. It covers 5mV/DIV ~ 10V,//DIV in

(| voLTs/DIV ,
11 ranges.
Operation is the same method as that of No., @
Vertical input terminal for CH1, Itis also used
. CHT (X) as input terminal of X axis ( Horizontal axis ) on
' e X~Y mode. o ‘
Input signal is connected by using probe
(accessory ) of BNC connector.
_ﬁAC ‘Switch for selection of input coupling method to
CH1 ( or X axis ),
®‘ In R state, input coupling is AC, and in = 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,




1 18El8.

C'hai*acters

Explanation

No of panel _
= GND - Switch for cohnectingv 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
- 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
CH2 ( or Y axis )., Operation'is the same method
= DC T
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/D'IV to O.Sp.s/DlV‘ The signal measured
from DC to high frequency is displayed on the CRT
screen with appropriate amplitude. ‘

VAR<YCAL'D

Knob for continuously variable adjustment of swee
time. Sweep time of each range of the TIME/DIV

is continuously variable.

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

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

@ LEVEL stationary, and adjust the start points: &f:traces.

-0 + Trigger level shifts upwards with turning to

‘ ~ direction of -+, and downwaxrds with turning to
direction of - <., -

TS T - The triggering switch for selection of trigger .
.TRIGGE-RING source @ , input coupling and slope .
@ B INT AC+ - These buttons are set as follows, and used
1 ' . together, '

= EXT DC-

L
3

_10.;..'
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Characters

- 4. TR
No, “of panel “ o va.planavtlon | |
:‘A/E;INT'“ B Displayed signal are used as tri‘gger signéls. '
I 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..
DUATL: Input signal to CH1 is used as a trigger signal.
XY o — : S e :
-CH2 :Input signal to CH2 is used as a trigger signal.
X . - . ba B T .
wEXT _ in?uot' &g;ila;l tlo the EXT TRIG IN is used asva
SO rigger signal. : .
‘BMAC AC coupling is used for triggering
= DC DC coupling is used for triggering
4 o When this pushbitton is set in the "+" state, the
a- triggering point is on a positive—going slope of.the
@ signal. . L :
When thisipushbitton is set in the "-" .state . the
= triggering point.is.on a negative~going slope of the /
Y signal.c . L _
Knob for horizontal positioning and 5 times magnifier
of horizontal axis.  Position of traces shift right—
. ;varc}s wcizh t;lrnéilog Vlc;loickwise, and leftwards with
@_ POSITION urning counterclockwise.

PULL 5xMAG

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

and then, waveform is multiplied 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.)

f@@@

TRIG MODE

NORM AUTO TV

Trigger mode selector

NORM: When trigger-signal is not applied tathe 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 Synchronizing"separator circuit is connected
.to the trigger circuit. The circuit is

‘automatically synchronized. to vertical

s

~ synchronizing signal (T V.V) or hdérizontal. syn-|

~chronizing signal (TN.H).andzthe:sweep-time-is.
the value set by the TIME/DIV (25) .

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

TRACE -

- ROTATION

" magnetism effects is adjusted. .

Semi-fixed resistor for adjustment of horizontal
incline of traces. Horizontal incline of terrestrial

Ly

T
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Exﬁlén;ti@n 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 vertlcally stood

Z AXIS INPUT

Input terminals ( Blndmc—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 is 19mm [or the convenience of using it
with

{ Fuse)

Fuse holder. Fuse of 0.5A is used for line voltage .- |
of T00V ~ 120V 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 obta.lnlng a well defined '
ASTIC 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.

@
@
@3

Stand for inclining the mstrument to obtaln a better
v1ew1ng angle.

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

._12_‘;
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3.4 Cadﬁon_of operation
o Line voltage

The Model 5514 normally operates under the range of 100V +10%. If the a
Model 55'1‘4 is operated with line voltage which is not within this range,
mal-functioning or damage may résul’t. If the line voltage is not within

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

o Ambient temperature
The ambient temperature range for normal operation of the Model 5514
is 0°C ~ 40°C‘.

o Envirohmenf
If the Model 5514 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. -

o Brightness of CRT
Do not make the trace excessively bright or do not leave a stationary spot
for a long period on the CRT screen. The left of the CRT is largely

shortened, if such a caution is not made.

o Allowable maximum input voltage _
The allowable maximum voltage of the input terminals and probes supplied
as accessories are shown in the below table.. Note that oscilloscope may

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

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

Other ranges 600V ( DC + ACpeak

400V ( DC + ACpeak )

| )

Probe MODEL 959A'BNC | 600V ( DC + ACpeak’)
)

)

EXT TRIG IN terminal 100V ( DC + ACpeak
Z AXIS IN terminal 50V (DC + ACpeak

‘Note: Freé;uency is 1TkHz or below.

~16 -
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3.5 ~ Change of Line voltage

;’;,‘lv,.” .

Taps are provided on the power transformer for operating with a

voltage which is not within T00V +10%.

Before c')pérating". ‘make suitable alterations for the voltage used.

( Refer to below table and Fig. 4.)

200V LINE

X

Voltdage of taps Usable voltage range Fuse - Remark
100V 90V ~ 110V | Plug is used for line
; : R ' -, | voltage 125V,
Haov | »99‘\7 121v 0.5A In case of line voltage
120V 108V ~ 132V : . 125V or more, exchange
250V 198V ~ 242V the plug for the voltage
S - used.
230V 207V ~ 253V 0.3A
240V 216V ~ 264V ‘ '
\/—W

Do not touch connector A

220V 230V 220V 120V JloV fooy

100V LINE

connector A

S

. ~connector B

~ Note

Use by changing taps.

Fig. 4

When line voltage-is alterated, alwéys t‘ak.ev off the plug. of the cord from

the line voltage source.

Use the s.u‘itab_le plug for the voltage.used.

To exchange the capacitor for line filteris. not required.

-7 -
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Initiai dperatien

4.

( Refer to Fig. 1..)

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

OPERATION

Characters

_ No. Setting
[Loom (POWER OFF ) |(D Extremely counterclockwise position
INTEN @ Right center
- FOCUS ® Center
MODE _ @ @” Depress the CH1. button
| 4 posiTiON @ Center ( Depress position knob )
VOLTS/DIV (9 @ 50mV
VARIABLE @ (o YCAL'D
AC - DC %) BAC
GND @) =GND
TIME/DIV @ 0.5ms
VARIABLE G3 YCAL'D
TRIGGERING €3 -+
@ NAC
1 69 MINT
PO?I‘TON @ Depressed position
- Depress ‘the AUTO button @

TRIG MODE :

Eele

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

Operate in order of follbwing procedure.

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

When the power sw1tch clicks, and the power is supplled to the oscilloscope.

The LED indicator ( Light emitting diode ) turns-on, where located:on the

upper leftA of the knob.

(2)In some ten seconds later, a trace is displayed on the CR’I’ screen Adjust

_the INTEN control @ for approprlate brlghtness.

CIf in some 20 seconds later no trace 1s displayed adjust the controls '

again as'above table.

18-
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(3 )Move the trace to the center of the CRT screen by ad]ustlng the CH1
POSITIO’\T . and hor17onta1 POSITION @ controls

(4 )Acljust the I‘OCUS control @ so that a well deflned display is obtamed

(5 )Connect a probe to the CH1 input , and to the CALIBRATOR termlnal@ .
(6)Set the G’\ID button @ in B p051t10n ‘and adjust the LEVEL control @
: so that a statlonalv is obtalned '

A waveform as 111ustrated below ( Fig. 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" .

Fig. 5

( 7 )Adjust the VOLTS/DIV @9 and TIME/DIV' €9 selectors so that a
waveform with appropriate amplitude and cycles for observation is

displayed.

( 8 ) Adjust the ILLU\/I control @ so that the gratlcule lines are illuminated

with approprlate brightnes s.

On above explanation, CH1 only is operated. For operating CH2 only, replace

CH1 by CH2 in above explanation

» Dual mode operatlon and general operatlons are explalned or the followmg

chapter. -

- 1;9'“ -



4.2 Dual'channel mode operation

Sot the MODF Selcotor in the DUAL state @ Another trace is displayed

“on the’ CRT screen. This is a trace by CH2.

( A trace in the preceding articles was one by CHT. )

In the above operating state, the calibration voltage was applied to CH1 but
»not to CH2. Therefore, a horizontal trace 1s displayed in addition to the
waveform of the calibrator.

Now, apply the calibration voltage to CH2 input terminal@ also through
the probe‘ supplied as accessory, and set the GND button @ in the M position.
Two waveforms are displayed by adjusting POSITION controls . and @ as

shown in Fig. 6,

< Signal of CH1

< Signal of CH2

Fi'g. 6

On dual mode operation, ti‘iggering is made with the only signal applied to

- CH1 ( CH1 TRIG ). If CH2 signal is synchronized with respect to CH2 signal,
both signal are displayed as stationary waveform on the CRT screen.
The Model 5514 has no.individual push button for CHOP and ALT modes but
has the DUAL button @ only. In fact, sweep mode selectionvis linked
with the TI\/IE/DIV switch. The sweep circuit operates in the CHOP mode

for 1ms or less Tms/DIV and in the ALT mode. for o, .5ms/DIV or more as
shown in I‘lo 7. ‘

 TIME/DIV.
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4.3

X-Y mode operation’ .
ty

Set the MODE SWITCH in the X-Y position (0 . The Model 5514 operates

as a X-Y o.sc'illos"co'pe without another action.

© Thé electrical performance and controllability of the Y axis-in this case are

4.4

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

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

: @are idle. The horizontal POSITION control @ ‘operates as X axis

p051t10n control Other electrical performance and controlablllty are the
same with that of CH1.

‘Apply the callbratlon voltage s;Lgnal to both X and Y axes, and adjust the

VOLTS/DIV sw1tches of both channels so that appropriate amplitude is
obtained. A LlSSELJOLI s figure b.y square wave is displayed on the CRT

screen as shown in Fig. 8 '
TY axis

(x axis: 20mV/DIV
Y axis: 20mV/DIV

Fig. 8 - : X axis

Note On X-Y mode operatlon frequency bandw1dths of both:axes and phase
difference between X axis and Y axis must be considered for the hlgh

frequency measurement.

External intensity modulation ( INTEN MOD )

. This function is used for brightness control by external signal or indicating

marker 51gnals by intensity modulation. Remove the. short:bar of the external
1nten51ty modulatlon terminal Z AXIS INPUT @ ( Refer to Fig. 2), and

connect a 51gnal for 1nten51ty modulatlon between the terminal’ @ and the

‘ GL\D terrnlnal @

When no 1nten51ty modulation-is made, the two terminals must be connected

with the shortvbar. - This function is controlled by a 51gnal of TTL level.

‘Refer to 1 Cautlon on operatlon " for maximum allowable mput voltage. :

Brightness can be controlled vvlth a DC 51gna1
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4.5 Sweep m'é;gni'ficatio.n { PULL 5 .x MAG. )

When'.é"particular section of the input signal is required to be expanded for

detailed observation, the requirement may be using a fast speed. However,

~if the fréquired _éection is located apart from the. starting point of the sweep,

the requi:red-' section may run out of the i*iewing screen. In such a case, move
the reé{uired 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
done,. the sequired section is horlzontally expanded by a factor of 5 from

the screen center. ,

scale size

)

Magnification by a facter of 5

r==- o T atatate’ r-=- . r
' \ - - - - \ ] \ !
| I | S o e waed

\ All of the waveform. is
. bservable by turning the
1 ° y
scale size POSITION control () .

When the 5x MAG function is affected, the sweep time becomes as below.
( TIME/DIV: indication ) x 1/5

Thus, a sweep speed faster by 5 times than the maximum sweep speed
(0.5 1s/DIV ) indicated by the TIME/DIV switch is attainable with this

function as below. 0.5 }).S/DIV x1/5 =0.1 }LS/DIV

" ‘When the sweep is magmfled the trace intensity is reduced. The use of the

' sweep magnlflcatlon should recommendably be limited to the below cases.

(1) When a particular section whlch is lo'cated apart from the sweep

start point is required: to be magnified for abservation of details.

(2) When a sweep fime of faster than 0.5us/DIV is required.
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1.6 Operation of the TRIG MODE

(1) NORM mode : When the amplitude of trigger signal supplied to triggering

(3)

circuit is an appropriate level for driving the triggering circuit,
trigger signal is made from it. Then the sweep circuit is affected, and
a stationary waveform is displaved. Such a state is called that the
circuit is triggered.

When no trigger input or the low level signal for triggering is applied,
the circuit is stand-by state, and no trace is displéyed. Such a state is
called that the circuit is not triggered. When triggering is not affected,

no triggering may be mistaken for incorrect setting of other controls

(INTEN (@) , } POSITION (® or (3 ). The use of the NORM should
reéommendably be limited to the below cases.

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

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 répetiti'on frequency is more than 50Hz. The sweep circuit free

runs automatically even when no trigger input signal is being applied.

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 observation of television video signal.
The only synchronizing signal in the input signal is picked up by synchro-
nizing separator circuit. As the synchronizing signal is used as trigger
input signal, the circuit is stably triggered. In 0.5ps~50us/DIV ranges,
the triggering circuit is synchronized by the horizontal synchronizing
signal (TV.H) and in 0.1ms,/DIV or less ranges, it is synchronized by the
vertical synchronizing signal (TV.V). Select the TRIGGERING +/-
position corresponding to the polarity of television video signal measured

as Fig. 10. TRIGGERING
+ -

=> .

Fig. 10
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5. ‘MEASUREMENT
5.1 Appllcatlon l\/ethod of Vertical Input Slgnal _
vV ertlcal mput impedance is 1 M& + 30pF without . probe and 10MQ + 12pF‘ with
‘a probe Connection between signal source and the oscllloscope is made by
various method. Covered wires, shielded cable, probe and coaxial cable are
used f‘er the connection ‘
One of these method is selected for followmcr conditions.
- Output 1mpedance of signal source
-‘Amplltude and frequency of input signal
Inductlon from external source

Dlstance betwe,en input signal source and oscilloscope

Connection methods are represented as following table.by characteristics

of input signal.

‘ Connectiom Covered| Shieded | Coaxial| Probe | Others
Input signal method| wire cable cable
near O O O O
, Low impedance
Low v far O O
frequency
High impedance near @ @ O
far D ) ’
near O O
. Low impedance [
High ~ far ®
frequency :
Hwh 1mpedance near @ O
for
O : good v @ nealy good
With covered wires: Attach the BNC terminal ade,ptor( MODEL 942 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 unetable, because the input
wires are susceptible to induction noise interference when they are long or
when the mput signal source 1mpedanceals high,and also the stray capacitance
with respect to the ground is. larcre. ’
As compared with the case the 10:1.probe is used “this method is susceptible

to 1nterierence with the rnea::ured circuit.

L~ 24




‘W‘ith ':shielvded vcabi’e"' By the use oE a shlelded cable, external noiseint roduced

in the mput connection can be ellmlnated However, the use of a shielded

-

~ cable is dlsad\ ‘antageous in that the capac1tance between smnal source and

ground becomes large DOpF‘/m ~ 100 pF/m
Therefore the use is not suitable for input connectlon when the signal

source impedance i 1s substantially high or w hen a signal which include higher

' frequency components is to be measured

Wlth coa\:;xal cable. When the 51gna1 source 1mpedance is SOQ or t5

A coaxlal cable: of the *matched impedance may be used for input signal

o connectlon. When ‘an. 1mpedance-matched coaxial cable is used , the input

swnal can be connected without attenuation for hlg'h frequency components

. also. Impedance matchlng can be connectlno a pure resistance ( R') of

508 or 758% corresponding to be characterlstlc impedance of the cable, in

the input side of the oscilloscope as illustrated below.

| ienitantiandiay : Coaxial cable' :
I | - —) o - -
l ,
: R R'% | leiA %Ri
LA VT Fig. 11
| ! R
{— l R = R' | Oiscilloscope
- —— ] ’ '

signal source 508 coax1a1 cable for R—SOQ

75 coax1al cable for R=75Q

of probe: - The 10:1 probe which is. supplied as an accessory of the oscillo-
scope is used. The probe provides electrical shielding from the oscilloscope
to the probe and electrical shielding of probe itself for eliminating external

noise. As the probe itself makes up a wide-band attenuator with the 1nput

' '1mpedance of the osc1lloscope the signals measured are connected to the

' oscﬂloscope without any distortion of waveforms. which include higher

frequency components from DC

‘A signalis attenuated to 1/1 0 by usmg of a probe. However the:loading. -

effect on the‘ measured signal source is. reduced f..or;mputumpedance is. -

C1OMQ + approxnnately 12 pF.

: Detai_l explanations‘ are"sjhown as follows."
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z e e | , Csl cz-]; R2

O'scilldscope

e R ‘. —— — P
LY = 1. ' T

l

|

|

I

"R$: Series resistance of cable

Cs: . Stray capacitance + cable capacitance

‘Probe has a resistance R1 which makes an attenuator with the ihpﬁt
resiétance R2 of the oscilloscppe and a capacitancek.CTconnected in
parallel with resistor R1 which compensates the input capacitance C2

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

Input impedance Z IN are shown as follows.

N R1 + R2 _ _Cix(C2+Cs)
z IN= wC (RT +R2) + 1 C= Cl + C2 + Cs

Attenuation ratio A is shown follows.

A R2 ~ 1MQ 1
T TRT rR2 TTOMm ¥ M@ T 70

In case of the probes supplied as a’c‘cessories, A is represented by the

Cvalue in ().

Caution .
o The maximum allowable input voltage in page 17 must not be exceeded.
o The ground wires supplied must be cqhnected. Both of them must be connected |
' also when the oscilloscope is used in the dual channel mode. i
o The phaée of the probe must be accurately calibrated. The probe supplied as |
“an accessory of the Model 5514 must be used.. _
o The probe must be protected against abnormally large mechanical shock,
A vibl’"a]tion‘, bent and puli'. | ' A
o The -mé.in bbdy and tip of the probe is ot highly héat resistant.
Do not make ';ol_dering near the probe under the state that the lead wire is

being connected to the prébe."

-26‘-'
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\Y olta cre N’easuremont

; The 1nput couphncv selector AC DC button @ and @ is set in the _lAC

p051t10n. when thc AC component alone superimposed ona DC voltage is

displayed on the C_RT screen. When the signal must be displayed with DC
com-pen‘en't the input eouplincr selector must be set in the DC position.
Before measurement, deflection sensitivity is calibrated by settlng the
variable control @ and @ in the CAL'D p051t10n Connvect the signal

measured to the vertical input terminal, and display a waveform of an

approprlate amplltude on the CRT screen by adjusting the - VOLTS/DIV ‘

o ‘and @ " The arnplltude is measured by gratlcule lines. DC component is

obtained frorn the shift value of the trace.
1) When a signal is directly applied to the input terminal.
Voltage(\f) = Amplitude(DIV) x Indication by VOLTS/DIV
2) When a 10:1 probe is used _
Voltage(V) = Amplitude(DIV) x Indication by VOLTS/DIV x 10

N

AC Eoltage [Vp—p]

DC voltage (V) |

oV
) Fig. 13

5.3 Current Measurement ( By voltage drop across a resistor )

Connect a resistor R with small resistance so that the current measured

‘follows in it,and measure the voltage drop E across the small resistor by

'using-’the oScillo$COpe. From Ohm's law, current I is represented as

below.

& (a)

Operauon of the circuit-must be affected: by 1nsert1ng the re51stor. KRS
Therefore, the re51stance as small as pos51b1e should be selected.

Current up to high frequency from DC can nearly accurately be measured

"~ by thls method

e YT et e
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Time Inteérval Measurement

The time interval between two points on the displayed waveform can be

: measurcd by readlng value of 'T' referrlno to the TIME/DIV @ indication

w1th the Varlablo hnob @ of the. TI\/IE /DIV @ switch turned to the CAL'D

p081t10n

Fig. 14

T

Time T sec = TIME/DIV.(sec) x Read distance (DIV)
When sweep magnification 5xMAG @ 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 obtained by measuring the pefiod per one cycle of waveform

as follows. 1
Frequency f (Hz) = Period T (sec)

Measurement by Lissajou's flgure

The oscilloscope is- operated 1n the X-Y mode with settmg the MODE selector
in the X-Y (9) ( Refer to 4.3 X-Y mode ).

A signal with unknown frequency ( 2 measured signal ) is connected to X
axis, and a signai from signal generator with known frequency is connected
to Y axis. |

Adjust the appropriate controls so that a figure is displajed all over the

sScreen,

Adjust the frequency of the signé.l generator so that a stationary waveform

is displayed.
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_ Unknown frequencyﬁ is given by following equation.

'Unknown freque'n'cy, (Hz) = gs 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.

I i | Crossing point - | T B

is reckoned as

_—"two points:.
L r‘ 1 [
Ph =4 Fig. 15 Ph=6
Pv=2 Pv=4

5574 H '
oo (O e,
. O
. Yo
_ O |
| Unk
O A friqizz::ly

Fig. 16
5.6 Phase difference Measurement
Phase difference measurement with Lissajou's figure
( Refer to Fig. 16, Fig. 17 and Fig. 18 ) .
- Operate the oscilloscopé in the X-Y mode and di_spla,j a Lissajou's figure
as described in the péra‘graphs fdr frequency measurement, by connecting
| t\&o,sigha_ls of the same f»requenéy'( For example, stereo s‘iglnal ).

Phase difference between two signals is given by following equation.

Phase difference 6 = Sin' %

_29-
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| T

Fig. 17 .
180° “(270°) *(300°) 0°(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 ‘input and the measured signal to CH2 input each terminals.

Adjust the oscilloscope so that the waveform as. illustrated below (Fig. 19)
are dlsplayed on the CRT screen.

Center line

A=A

-
~.
<> 1>

fl'\

Center line
B=RB'

]
N

: \

<—b_d.->em->

Fig. 19

30—
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Phase .d‘ifference 6 is calculated by a belew formula.

g Pha‘\.‘se' difference €°= ‘T—}"" X 360°

The dual channel phasev measuring method is advantageous in that even
very small phase difference (t) can be measured and the leading or

1agg.i‘r'ig state can be known at a glance.

5.7 Pulse »Wia‘ivef'o_‘c"rﬁ._»Measurement
© Ideal "pulsé’.w’ave..fc}rm, is a square wave which level instantaneously shifts
to a certainlevel in'zero time, remains there for a while and instanta-
neously drops to a basic level without any delay time. Rear pulse
waveform is shown in below figure. Names of each parts are defined
as follows.
i Overshoot
N :
, ‘ S Ringin
b i 4 l[nvi &
0.1A : @
T je
Basic ® ®
amplltgde A Fig. 20
' 05A
: ¥ ® ®
N\ J0.TA" 1
Offset level
0 level —
W
—>ftp Pulse width _) tp e
Rise time Fall time

' Pulse amplitude: Basic amplitude A of pulse

Pulse width  : The period between (2) and @ which are 50% level of
basic amplitude. |

Rise time ~: The period between 10% O and 90% (3) of basic amplitude.
Fall time® . : The period‘b.etween 90% (@ and 10% ®) of basic amplitude‘..
Overshoot ' : On leading edge, a part which le‘vél first exceeds the

A basic amplitude. It is represented by b/A (% ].
Rin.g-iAng' ' : The part which \yaves,:after initial rise. It is represented

by /A (%]
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¢ RISO Time ‘Me»a;sdrmﬁent ,

l‘n’» a. si'rr'}iler manner-as " Time Interval Measurement " ,. rAi‘se time is obtained

- by 'r;.eading-t;ime ‘tr on the CR'I"Screen'. Rise:time' tr obtained from the

' r]is.p.la'}“ed waveform includes that of chfacteriétic of the oscilloscope.
Therefore, when rise time tn of a pulse measured is near value to rise time

to of the oscﬂloscope the error of the rise time increases.

. True Lme tlme is obtamed from below formula to ellmlnate the error

' Tru.—eb rise time tn =/( tr )2 — (to )2

Ctr ~ Rise time. of the waveform displayed
to : Rise timeof the oscilloscope ( Rise time of
the Model 5514 is approx. 23.3 ns at 15 MHz.)
For example, the error measured from displayed waveform is approximately

3% for pulse waveform of 100ns rise time which is three times that of the
Model 5514.

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 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

represented as bellow equation.

!
Sag=-2 (or o) x 100 (%)
y
d

1

Fig. 21

AT

a /
- T |
Note : V\hen the 0501lloscope is operated in AC couplmg mode, sag is occurred

» for pulse of low repetition frequency.

Pulse waveform of low repeti-
tion [requency must always be measured in DC coupling mode.

-~ 32 -
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6. CALIBRATION

Gen@ral

The’ Model 5514 should be callbrated perlodlcally The calibration should

tecomc\ndablv cover all 1tems However, calibration on special items may
be made 1nstead, for example, the time axis may be calibrated especially

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

or the vertloal sen51t1v1ty may be cahbrated with extra attention if the

routme measurernents requlre accurate vertical . sen51t1v1ty

.The overa,ll 1tems must be calibrated after the oscilloscope has been

: .subgected to repalr which affects the essential performance of the

, osc1lloscope

[e))
N

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

Check of DC Power Supply and Adjustment of ngh 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 tablé, and the check points and parts for

adjustments are shown in Fig.. 22 and Fig. 23.

DC power supply Point for check and adjustmen‘t'-
TR +4.75V  ~ +5.25V TP-3 - ?
12 vV +11.5V  ~ +12.5V TP-1 -

12 v ~11.5V ~ -12.5V TP-2 -
+180 V | oH70V -~ #4190 V TP-4 .
~1500 vV ~1500V 10V TP-5 (1) 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 cafefully checked because this largely' affects the trace intensity,
vertical deflection sens.itivity, sweeé time and so on.

The voltmeter with very high inpﬁt impedance ( approximately 1000MQ )
must be used for this measurement, because the internal iinpedance of the

high voltage power supply is very high.
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| Printed circuit board A3 |

° . °

000000000
TP1 ot2v —///

>0 1.0

CTP2 =12V TP 4
. LT +190V
Front TP3 5V j
panel
@ ' TP5

1500V

O

Fig. 22

=
ooj
o0 |

/

Rear [E

" panel

™~
U

H.v CRT GEOMETRY " {CAL)
ADJ BI1AS D QUT LEVEL
Fig. 23
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6‘ 3 Adjustment of Vert1cal Axes ‘(~Refer to Fi‘g. 24, )

o Adjustment of’ STEP Balance

W

: .'Thls adjustment is made so that the shift of the base trace llne caused by

(1)

sw1tch1ncr the VOLTS/DIV switch is-made minimum.

Set the GND button in " position, and display a horizontal trace line in the
CRT screen. | |
Adjust the STEP BAL control ( Refer to Fig. 24. ) so that the shlft of the
horlzontal trace hne is made minimum, when the VOLTS/DIV switch is set-

in the SmV range from the 20mV range or in the 20mV range from the SmV

range.

o} Adgustrnent of DC BAL

" This adgustment 1s made so that the shift of" the trace line caused by turmng

(1)

(2)

the vertl_cal variable knob is made minimum.

Set POSITION knob in normal position and adjust the horizontal trace line
on the center of the graticule line and then pull-out the knob as it is;
Adjustment of the 5X MAG DC BAL ( See Fig. 24. ): Adjust the horizontal
trace line on the center of the graticule line.

Repeated adjustment for (1) & (2) is to be required.

o Adjustment of DEF LEVEL

(1)

(2)

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

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

0 - Sensitivity Calibration

(1)

Vertical defrection sensitivity is calibrated so that the sensitivity corres-
ponds to the value indicated by the VOLTS/DIV. A squarewave generator

which has an output volt‘age accuracy of better than 0.5% and a frequency of

1kHz is used for the adjustment.

Set the 5mV/DIV of the VOLTS/DIVlSWitCh and pull-out the POSITION
knob. Add input signal of 8mVp-p from output of the oscillator into the
vertical input terminal. | ‘ _
Set the vertical variable knob to the CAL!D position and adjust the GAIN

control at 1mV ( See Fig. 24. ) so that the waveform which has an amplitude

correspondlng to the value of 8DIV displayed on the CRT.
Set the POSITION knob in normal posnlon'and Add input signal of 40Wp-p

frorn output of the oscﬂlator into the vartical input terminal and adjust the

GAIN control at 5mV ( See Fig. 24, ) so that the waveform which has an amplitude

correspondlng to the value of 8DIV dlsplayed on the CRT.

By above adjustment sensitivities of the other ranges are callbrated w1th1n

z 3 of the value 1ndlcated by the \/OLTS/DIV switch.

'ij—‘
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() .v“If'lpu't'ca'p'a-ci’t‘é,nce and fbhas'e characteristics compensation of input attenuators

- The VOLTS/DIV switch is composed of 1/10 step attenuator and gain control
. of preampllfler._ Unless the phase.characteristics of each range of the
'VOLTS/DIV sw1tch is correctly adjusted, the waveform dlsplayed on the CRT’
screen may.be distorted and the frequency response may become abnormal.
'Probe musﬁt be adjusted with switching of the VOLTS/DIV switch, when adjust-
ment of Ainput capa01tance is incorrect.. ( Refer to "Use of probe" in Page 25.)
A squarewave generator whlch has a rise time of faster than 1us, 11ttle sag,
little overshoot must be prepared for this phase characteristics compensation..
AdJust the. output voltage of the Square wave generator so that the amplitude
displayed-on the C_RT screen is 4 DIVS at eachrange,and adjust the capacitor
. for pheée. cemp‘ehsa'ti'on so that a correct square wave is display‘ed.
Repetition ffeduency of approximately 1kHz is selected for this measurement.
For adjustment of input capacitance, connect a low capacitance C meter to the
input terminal, and adjust the capacitor for the input capac1tance compensation
so that input capacitance at each range is within 30pF + 2pF.

Capacitors adjusted in each range are shown in following table.

CH1 ‘ : CH2
Adjusted capacitor . Adjusted capacitor
Rance Input Phase Input Phase
e capacitor |compensation capacitor compensation
5mV - ~
(10,20mV ) Cc102 - C202 -
50mV .
(041, 0.2V) C104 C1QS CZQ4 C205
0.5V ‘
(1,2V) C10:7 C108 C207 Cc208
5V | »
( fov ) C110 C111 C210 C211
‘Characteristics are only checked without any adjustment at ranges in ( ).

. 0 High frequencv characteristics compensation of vertical amplifier

This adgustment is made for compensatlon of frequency characteristics of

vertical amphfler 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 SmV range, and adjust the output voltage
~ of the square wave generator so. that the amplitude dlsplayed on the CRT
. screen is 4 DIVs. A S :
(2) Set the TIME/DIV switch in .0.5¢s, range and adjust the HFF COMP. control
( Refer to Flg 24.) so that the’ top of the‘square wave is flat Frequency

characterlstlcs of vertical ampllfler is adjusted within Q~23dB at DC~10MHz.

- 36 -



vivigl

6.1 j\;djustme’nt of Time Axis

Swe eep tlme is calibrated so that the sweep time is the value corresponding
."Lo the. \alue indicated by the TIME/ DI\/ sw1tch Adjustment is made by an
accurate 1ms and 10us interval time marker signal or an accurate 1kHz and
100kHz 51gnal '

, (1)App1y- the’ 1msl1nt'erva1'-ti'me marker signal or the 1kHz signal to the vertical
'inpu't"terminajl', and set the TIME/DIV switch in the TmS range. Adjust the
amplitude ofia signal or the VOLTS/DIV switch so that the waveform of an-

. approprlate amplltude is displayed on the CRT screen.

(9)Ad3uet the SWEEP CAL control ( Refer to Fig. 24. ) so fhat the repetition
perlod of waveform corresponds with vertical graticule llnes

(3) \pplv the 10p.s mterval time marker signal or the 100kHz SIgnal to the vertical

. 1nput termmal and set the TNE/DIV switch in the 10}LS range. Adjust the HS -
CO\IP control ( Refer to Fig.24.) so that repetition period of waveform corre-
sponds with vertical graticule lines. By this adjustment, sweep times of all
ranges of the TIME/DIV selector are calibrated. and the ,f'unction of the 5x 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 horlzontal trace on the CRT screen is
+ DIVs. By thls adjustment, deflection sensitivity of X axis becomes the value

corresponding to the value indicated by the VOLTS/DIV switch _

6.6 Adjustment of CRT circuit
o The adjustment of CRT bias
This adjustment is made to obtain appropriate bright trace with respect to the
set p051tlon of the INTEN knob ' .
(1 )} Set ‘the TI’\AE DIV switch 4n the 1rnS range, and display a horizontal trace.
(2) Set white point of the INTEN knob rlght above, and adjust the CRT BI_AS
_control ( Refer to Fig. 23 ) so that a trace is dimly displayed.
o Compensatlon of distortion of ‘pattern displayed
‘ Vertical or horizontal trace may bows on the circuit of the CRT screen. This
" distortion which is called pincuShiorn distortion or barrel distortion is compen-
sated as follows. - ,. :
- Display the rectangular raster on the CRT screen, and adjust the GEOMETRY

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

Note As the deflection s'.enSitivitjes are affected by this compens’ation', S
all of the adjustments Wfth respect to performance characteristics’
which are affected by deflection sensitivity must be made again.
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6.7 Calibration of Probe o
Probe is employed as a part of a wide band attenuatbf, as is explained 1n
" Use of Probe" .. Unless correct phase compensation is made, the wave-
form measured is distorted. As the distorted waveform may be realized
as a trué waveform. probe must correctly be calibrated before measurement.

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

CALIBRATOR

o ,‘@&VP-P

Compensator

Turn with insulated
driver and so on.

Fig. 25

Connect the probe.to the CH1 oxr CH2 input terminal, and set the VOLTS_/BiV
switch in the 20mV position.

Connect the tip of the probe to the CALIBRATOR terminal,

Adjust the compensator with insulated driver and so on so that the correct

waveform is displayed on the CRT screen as below figure.

correct incorrect incorrect

TS s S g L

Fig. 26

. =39 -



BLOCK DIAGRAM

TANEC |
- ZH 09/06
ATddNS [ - ©ILTINN 0LNv
Jamod . | UNIT OV OIDOT dTIMS DIYL
\ 1
A ILX"
dNV JOLVIINED JOLVIVIES CdAV IAGNI
TVINOZIMOH: dIAMS ONXS A'L [ LAdNI DIdL oe—0O - Adl
. DIAL ILXHI
. INI4
A L
A ALVD (GHO )
_ TAOIA dNV JJ0MDId :
CTIVNDIS DIYL w
. ~t
. 1
a2 SIXV Z , . o
LINDOTIO | IV —O  1Xd dJNVII LLV H LNdNI
130 SIXV Z : ¢HO CHO [ 9 (X) THO -
T..i..lll. ILINN .
JA0MDId TVNDIS
SIXV X % DI¥L
INV HLVD [ —¥ ,
LHD TVDILATA aaola dNVAAd JERAA A - LNdNI
o o < LHD IHO [ (X) LHD

T81A1T



	CONTENTS
	1. GENERAL
	2. SPECIFICATIONS
	3. EXPLANATION ABOUT FUNCTIONS
	4. OPERATION
	5. MEASUREMENT
	6. CALIBRATION



