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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)

U] 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.

- ~ -

[ Without a power plug [ without a power plug

Blue (NEUTRAL)
g

Brown (LIVE)

White (NETRAL)
Black (LIVE)

Green/Yellow (GND) ) L Green or Green/Yellow (GND)
e R e ™
[] Plugs for USA [1 Plugs for Europe
N\ J
4 2
[] Provided by Kikusui agents
Kikusui agents can provide you with suitable AC power cable.
For further information, contact your Kikusui agent.
N J
[D Another Cable j

(© 1998 Kikusui Electronics Corporation  Kikusui Part No. Z9-000-027 1B001681 l_-@_”KIKUSUIl
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1. Outline

Tnis eqnipment is used for the observation and mea-
sutement of'&oltage/current characteristics of two—terminal
elements by tracing it on a cathode ray tube. It enables
measurement of forward and backward characteristics of diodes
as well as measuremént of thristof reverse voltage and off-state
voltage, measurement of varistors, etc., measurement of wide
range resistance values (10 mQ - 10 G ) and withstanding vol-
tage énd leak resistivity of various parts.

The outpnt of this equipmet consists of 20 V - 10 a,
200 v - 1A, 2 KV - 0.1 A. Detecting senéitivities are 10
mvV/DIV - 200 V/DIV for Voltage axis and 10 nA/DIV - 1 A/DIV
for current axis, thus constituting wide and dynamié rangés.
Since the voltage is provided with position shift ﬁéchanism,
sample can be observed with high resolution capability. It
1is applicable not only to production iinesrbut also to measuring
instruments for research and development.

This equipment incorporates high antage, so that suf-
ficient precautions are paid on safety( e.g.’provision of‘vari—
ous protécting measures againét electriéal shock accident, ett.
In addition, snfficient protectionvmethods'are employéd fpr the

prevention of set failure due to mishandling.
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Output part

2. Specifications

Item - Specifications Remarks
Power supply Commercial supply is stepped
for measure- | down or up with a transformer.
ment N
Range and -20 V range 0 - 20 Vp-p, max 10 Ap-p On supply
maximum out- 200 V range 0 - 200Vp-p, max lAp-p voltage of
put 2 KV range 0 - 2KRVp-p, max 0.lAp-p 100 v
Waveform of Forward: Half-wave rectified form
applied vol- Reverse: - ditto -
tage Sine : Non-rectified form
Dissipation - 0 -1MR , 14 réngesﬁ ‘ 1.3 steps
limiting Error : + (10 % + 0.3Q) ‘
resistance Allowable .
. dissipation: 5 minutes durability Continuous
(Series is ensured when max.. durability
resistor) nominal output voltage - is ensured

of each range of the
equipment is applied
or max. output current
power is applied

on 1/2 power
of the above.

Parallel capacitance compensation

Item

Specifications

,Rémarks

Compensatable
range

0 - 150 PF
0 - 10 PF

On ZO.V'output;
On 2 KV output-

Current axis
sensitivity 1 upA
/DIV. '

.Dissipation limi-
‘ting resistance

(Series resistor)
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Voltage axis (horizontal axis)

Ttem Specifications Remarks
Sensitivity 0.1 V/DIV - 200 V/DIV, 1l range 1.2.5 steps
' Sensitivity can be increased to
10 times.
ACCUfacy + (3 % + 0.05 DIV) On readings of

On 10 times sensitivity

2DIV or more

increase : + ( 5 % + 0.05 DIV) * (Note)
Position shift|Left hand shift with 10DIV/ Step
to 100 DIV
Accuracy 2.5 % of shifted qﬁantity
Current axis (vertical axis)
Item': Specifications Remarks
Sensitivity 0.1y A/DIV - 1A/DIV, 22 ranges 1.2.5 steps
Sensitivity can be increased to 10 times sensiti-
10 times. vity is applicable
only to output vol-
tage of 200 or-
less..
Accuracy + (3% + 0.1DIV) On réédingsuofj'

On 10 times sensitivity increase:

+ (5% + 0,1DIV)  on 50uAY/DIV

2-DIV or more
*(Note)f

* (Note) Original point of sensitivity measurement .
shall be left-under or center of: scale
with regard to both of voltage and current

"axis.
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Calibration voltage

Item Specifications Remarks
letage - 500mVp-P +1.5 % Calibratable with
10DIV on both of
voltage and current’
axis .
Waveform -Square—wave‘ 50/60 Hz

Safety mechanism.

In the following cases, primary side of power supply is

interrupted.

In case of measuring terminal 1lid opening during mea-

surement of 200V.2KV range.

In case of switching mode/range switch during voltage

application

In case of 1nterrupt1ng signal appllcatlon by rear panel

connector

Protecting Circuits

Item 'Specifications Remarks
Overcurrent 'Operable by + (6 8) DIV Primary side of
protection from center of the- CRT . power supply in-

terrupted
Dissipation Operable when over allowable‘
limiting | dissipation and the temp. is
| resistance over raising.
protection
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Cathode ray tube

Item

Specifications Remarks

Kind 133 mm round CRT
Phosphor B31
Accelerating vol-| 2KV
tage
Effective area |10 DIV x 10 DIV 8 mm/DIV
Orthogonality Correctable with rotator coil
Measuring terminal block

Item Specifications Remarks
For high sensi-

tivity

On 10 nA/DIV - 10 mA/DIV

Detachéble 

For large current

on 0.1 mA/DIV - 1 A/DIV

‘Detachable with

voltage sampling
terminal ,

Power supply

Item

Spécifiqationé.

]Remarks-

Supply voltage
range

100V + 10 3

Excluding maximum
output item

Frequency

50 - 60 Hz-

Power consump-
tion '

No load condition approx.40VA.

Full load condition approx.l90VA

On forward 20V
10A output

Isolation resis-

tance

DC Sdo vV, 30 MG

Between line -and
ground '
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Ambient conditions

Item Specifications Remarks
Operating temperature 0°C - 40°C
range ‘
Applicable temperature 5°C - 35°C
range
Operating humidity 20 % - 80 %
range ,
Applicable humidity 20 ¢ - 80 %
range
Mechanism
Item Specifications Remarks

Outer dimensional
form '

345W x 255H x 590D
325W x 235H x 420D

Maximum parts
Case parts

Weight Approx. 19.4 Kg
Accessories
Instruction manual 1
Measuring terminal block for 1l set
high sensitivity
Measuring terminal block for 1
large current
Connector for safety control 1
AC Plug Adaptor 1
(The AC Plug Adaptor is provided only for model versions for
use within Japan. )
Option

External slide transformer




Method of application

3.

panel surface

Description of

3-1

—
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(3) TEST voLTs

Reset

- Forward.

Reverse

Terminal for grounding the equipment to earth
Powerlsupply switch. If pushea upward, péwer‘A
source is switched in.

Knob for continuously varying voltage of mea-
surément power. supply

By turning knob fully in counter clockwise direc-
tion up to this position, resetting is completed
after the operation ¢f various protection cir-
cuits.

Switching knob of measurement power supply.
Maximum output Qoltage and current of each

range are indicated; Ranges consist of

three kinds,'ife. 20V-104, ZOOV—lA, 2KV-0.1A.

Indication is made by (Vp-p) value. Be

careful in case'of (SINE) .

By attaching diode at sample terminal in an
indicated difection, measurement can be made

in the following modes as indicated on this
switch.'

Negative half—wéve féctified voltage is applied
to red terminal.

Positive half-wave rectified voltage is applied

to red terminal.
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SINE
(6) caracrTY

BALANCE

(7) sErIES

RESISTOR

(8) OVER LOAD

(@) TEST BOX

Sine—wave' is applied to red terminal.
When current'axis‘sensitivity is set to high
sehsitivity, wéveform becomes iooped due' to
paréilel capacity of sample. The knob is
used for making this loop smaller.
Outer black knob is for coarse adjustment and

inner red knob for fine adjustment.

Knob for selecting resistance value of resis-

tor connected series to sample for the limita-
tion of power dissipation of sample.

In case that the power diséipated in the_above
"SERIES RESISTOR" exceeds rated vaiﬁevcausing
excessive température rise:in the inside, pro-
tecting circuit operates.to interrupt output.
By the illumination of light émitting diode,
this cbndition is indicated.

Portion for sample setting. It sets'sample

on the inside measuring termihal. block.

CAUTION

HIGH VOLTAGE

@d. ‘TEST ON

@ rosITION

'

'When "RANGE" switch is set.at 2 KV, this lamp.

is 1lit for caution.

In case ﬁhat output is to be generated only by
turniﬁg "TEST VOLTS" knob (namely in standby
condition), or wﬁile Ouﬁput is actuélly géne—
raﬁed, this lamp: is.1lit for caution.

Knob for adjusting vertical position of ori-
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PULL x 10 MAG

°

I ear

VERTICAL

CURRENT/DIV

SET MORE
HIGH SEN-

SITIVITY

ginal point or trace. By clockwise turning,
it moves upward and, by counter clockwise turn-
ing, it noves downward. |

Common with "POSITION"vknob. By pulling this
knob, the sensifivity-of current axis (vertical
axis) increases to 10 times.

By depressing this button, 500 mVp-p éalibrating
voltage is applied to the input of current axis
amplifier. On condition that the amplifier

is calibrated, two spots having a space of 10DIV
appear on CRT.

By depressing this button again;'measuring con-
dition recovéré." | N
On condition that this button is projected, no
output is generated.

Knob for switching current axis sensitivity. -
22‘rénges are provided from 0.1 u A/DIV‘té 1 a/DIV.
This .can be observed by thelsehsitivity iﬁdica-A
ted on the panel. o
Inﬁéase.that'Setting_of cﬁrfent éxis seﬁsitivity
becomes excessively lower Wii;h: regard té -
"RANGE"‘khbb setting, design is made}to prévent

output generation- for overcurrent protection.

In case'that‘light emitting diode is 1lit, set

@) "VERTICAL CURRENT/DIV" for higher sensitivity

- 10 -
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@9 POSITION

e

PULL x 10 MAG

@. 1L car

(9. HORIZONTAL

VOLTS/DIV

POSITION

@0 INTEN

Knob for adjusting horizontal position of origi-
nal point or trace.

It moves to right or left direction depending

o6n turning in clockwise or countér clockwise
direction, respectively;

Comﬁon with "POSITION" knob. By pulling this
knob, the sensitivity of voltage axis (horizontal
axis) becomes 10 times.

By depressing this button, caliErating Qoltage
of 500 mVp-p 1s applied to the input of voltage
axis amplifier. On condition}that the ampli-
fier is calibrated, two spots having a space of
10 DIV appear on CRT.

By depressing this button again; méasﬁring con-’
dition recovers. |

Knob fbrvswitching_voltage axis sensitivity..

11 ranges are provided from 0;1V/DIV-to 200V/DIV.

Obéervable by the sénsiﬁivity indicated on the
panel. . |

By~£his:kndbi originai poin£ or tface:éan Se
shifted to the left'hand'direction-ﬁithithe~step
bf ldDIV each up-to the maximum 100DIV.

Knob for adjﬁsting brightness or origiﬁal'point

_or trace on CRT.  Becomes brighter by clock-

wise‘turning and. darker by countér clockwise

- 11 -
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@3 scarE

ILLUM

24 TRACE

ROTATION

turning.

Knob for adjusting focus of bright point.

- Shall be adjusted in such a way that the sharp-

est condition is obtained on original poiht or
trace.

Knob for correcting astignafism of bright point.
Similarly as "FOCUS", shall be adjusted in such
a way that the sharpest condition is obtained on
original point or trace.

Knob for adjusting brightness 6f scale. Be-
comes brighter by clockwise turning and darker

by counter clockwise turning;

Semi-fixed resistor for correcting horizontal

inclination of trace. By 6hanging the direc-
tion of this equipment, horizohtality Qf trace

is‘slightly aislocated by  the influeﬁce of téré‘
restrial magneﬁism, etc. Adjust it once be;

fore use.

3-2 Description. of rear surface~panel

@5 TEST FUSE

26 MAIN FUSE

Fuse of pQwerusuéplyrfor.measuremeﬁt.  Rétiﬁg
is 3>A.v

Fuse_covéring all thevequipment. Rating is

3 a. ' | |

-2 -
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REMOTE

STLIDE TRANS

INT/EXT

EXT Safety

Connector for connectlng cable when output vol-

tage control is made from external slide trans-
former.
Switch for changing slide transformer to inside

or outside.

Can interrupt primary side of power source for

measurement by external sw1tch Safer measure-

Hr ment is ensured by the appllcatlon of external

_safetylsw1tch,,etc.

Upon shipment,'pins‘are connected with a jumper
inside of the connector. By cutting this jum-
per, interruption is completed. Connect external

switch 'in such a manner that it turns ON wheh_

generating output and OFF when interrupting it.

- 13 =



3-3 Description of accessories

@9 Measuring terminal block for high sensitivity

Measuring terminal block to be used in installed
condition on @ "TEST BOX". - . Use it on condition

-that current axis sensitivity is 10 nA/DIV - 10 mA/DIV.

==

Measuring terminal block for large current

Measuring terminal.block to be used in instélled
condition on<:) "TEST BOX". Use it on condition.
that current axiS’sensitiviﬁy is 0.1 mA/va - 1 A/DIV.
Remove short bar, then measurement is enabled by four-

terminal method. . - Refer to (26 page, 3-6(5)).

-14 -
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3-4 Supplementary description

(1) "CAPACITY BALANCE"
For correcting parallel capacity
correctable range varies considerably

voltage, current axis sensitivity and

power waveform.

Approximate values

~and indicated in the following table.

of sample.

Its

~depending on output
quality of supplied

of correctable ranges

(2) Permissible p0wer'conSumption

By this knob, setting is

value indicated on the panel.

withstand hea£ generated_when

Aarbitrary "RANGE"’is~applied (h0weyer,Awithin

of "SERIES RESISTOR"

Current 5mA - .
\\\\M\Nsensitivity 2uA/DIV | 1yA/DIV | 0.1yA/DIV | 10nA/DIV
Qutput voltagé
20 V 200 PF 150 PF . | 150 PF 5 PF
200 v 200 PF 150 PF 5 PF -
2 RV "'50 PF 10 PF - -
Whére series‘resistor‘: 0.3 MQ

enabled at an. arbitrary

These .resistors can

put voltage), for 5 minutes or more.

shown in the left column of the‘tabie’bn the

~In additién,rit'cahvwithstand one half of its

.continuously.

- 15 -

Even if a certain amount of

vrétgd Ouﬁpﬁt voltage Qf‘A
réted Qﬁtﬁ
- ThéSe vaiués are
17 . éége.
mean édwer

power is
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continﬁously censumed; orfeven'if eXcessive power is

'consumed‘aed,.takiﬁg‘éause period thereafter, it 'is re-
peated with a certain cycle, no problem arises as far as

'ﬁean poWe; rema;ns within the values of the right column
df the table. |

'vadissipation exceeds permissible value and the tem-
perature of fesiStor rises excessively, protecting cir-

" cuilt operates te interrupt output. ‘v This condition is
indicated»by the illumination of light emitting diode of
"OVER LOAD" located closely to the knob of "SERIES RESIS-
TOR". Wait while leaving "TEST VOLTS" knob at reset
position, until temperature decreases and the light emit-
ting diode is turned off. No output is generated even
if voltage reepplication is attempted, as long as the
light emitting diode is 1it. |

Voltage reapplication becomes possible after turning-'
off of light emitting diode. | :

-~ This operation of "OVER LOAD" protectionvmeans'that
excessive pewer was.applied to a;fesistor designated.on
the panel. Thefefore,‘in case of voltage reapplica-

" tion, seledt.a resistor'having l-step er»Zfstep‘smelier
resistance.Qalue to.make éower~eonsumption in the reSie—

“tor smaller.

16 -
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Relation between series resistor and permissible
dissipation (expressed by current value)

Resistance of
series resis-
tor -

Withstanding thévfbllow—
ing current for 5 min

withstanding the following
current continuously

(@) (Ap-p) (ap-p)
1 10 7
3 7 5
10 2 1.5
30 1 0.7
100 1 0.7
300 0.7 0.5
1 K 0.2 0.15
3 K 0.1 70 m
10 K 0.1 70 m
30 K 70 m 50.m
100 K 20 m 200 m
- 300 K 7 m 7 m
1M 2 m 2 m

(3) Relationship betWeen "RANGE" switch and  "VERTICAL CURRENT/

‘DIV" switch

‘This equipment is designed in such a manner that no

output is generated for the protection of overcurrent

while these two knobs are-in the following combination.

In case of this combination, light emitting diode "SET

-17 =




MORE HIGH SENSITIVITY" is lit to indicate this condition

within the following conditions:

At 2 RV range : - 20 mA/DIV

e

)

1 A/DIV
At 200 V range : - 0.2 A/DIV

§

1 aA/DIV

- If "CURRENT/DIV" knob is set at higher sensitivity,
light'emitting’diode is extinguished and voltage appli¥

cation is enabled. '

(4) Relationship between "MODE"stitch and oriéinal poiht*;-
Turn "MODE" switch to "SINE" and adjust "POSITION"
<«> . @ " so as to position original point at theycén—
ter of scale.’ .Then‘turn "MODE" switch to "REVERSE"
Qr.VFORWARD", theﬁ the d:iéihal.pointzaﬁtomatiqally-mbvesv
to left béttbm of the'écale. ' In‘dther'words,~by thel
- operation  of “MODE“‘switch, the:originalfpointfshifté

vby 5 DIV step in. both of curent and voltage axis.

3-5 Precautions in operation

Since this equipment incorporatés‘high voltage, suffi-

L

' -

{3
i —~
L Z A

AW
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‘cient precauttions have been paid for safety in its design.
However, for the prevention of accidental fault, take the

following pfécautions'without fail for its use.
(1) Connect GND terminal on the panel to ground before use.

(2) Before switching—in "POWER" switch, confirm that the knob

of "TEST VOLTS" is located on "RESET" position.

(3) In case of application in 200V. 2 KV range, connect sam-

ple in "TEST BOX" without fail. It is very dangerous

to draw out output with lead wire, so do not make such

wiring.

(4) Securely return the knob of "TEST VOLTS" to the position

of "RESET" except for measuring time.

(5) Do not change "RANGE" and "MODE" switches while generating

“output. A'Change~tho$é aftérsoncevréturningfthe kﬁob
of fTEéT‘VOLTS“ﬂto "RESET" pOsition;‘ _If the above;:
switches are changed whileigénefafing:output, the pfimary
_siderf power supply fof'meésﬁrement is ihterrupted. |
In suéh case, return. the knob of "TEST VOLTS" to "RESET"

position,_theh reapplication of outpﬁt is made possible.

-v..,\’l
Qo

-

- 19 -
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(6)

Do not touch sample or measuring terminal while applying
voltage on the sample. There is a danger of electrical

shock;

The equipment iéndesigned in.such a ﬁahner that, if the
1lid of "TEST BOX" is'opened during the use of 200V.2KV
range, output is interrupted to ensure safety. No
output is generated if feapplication of output is tried
by resétting_while the 1lid is opened. In such con-
dition, "TEST ON" lamp is not 1lit, which indicates non-

readiness for generating output.

It is not preferable to interrupt test supply by
opening the 1lid of "TEST BOX" while applying voltage to
sample. Open the 1id after returning the knob of"

"TEST VOLTS" to "RESET?.

The folloWing'points shall be taken 'ino consideration

~ for the ensurance of long-time trouble-free application

of this equibmént.

If‘original-point is‘hade stationary for a long-time with

high brightness, scorch is caused on fluorescent sufface.

Decrease "INTENSITY?.adequately.except for measuring time.

~20-



S (2) The eqﬁipment can be used normally within the range of
1nput supply voltage 100v + 10 %. The application out-
side. of thlS range may cause not only 1ncomplete opera—
tion but also trouble, so adjust the supply voltage with-
in the range of lOO vV + 10 % by adequate method before

application.

(3) Avoid application in an ambient condition where high tem-
perature, high humidity or dusty environment. is involved,

whigh may cause trouble.

3-6 Measurement
(1) Preparatory step:
Before applying power supply, connect panel’éND
terminal to ground. _ Then set the knobs and switches

as follows.

Rear'panel

0 REMOTE  SLIDE TRANS : INT (Push to upper position.)
Panel
C) POWER " ' L : OFF (Push to.lower position.)

H
£
0n
3
<
O
£
H
w

RESET (Turn fully counter clockwise.)
(4) RaNGE S i 20V |

. SINE

©
!
2

¢8 .

~

N
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CAPACITY BALANCE

SERIES RESISTOR :

POSITION ¢
POSITIQN?—% :
}VERTICAL CURRENT/DIV:
HORIZONTAL VOLTS/DIV:
POSITION SHIFT

Measuring terminal :

@O ®

block

Fully turn counter clockwise
(both of outside énd inside) .
Arbitrary
Approximately center
- ditto -
10 mA/DIV
1V/DIV
0

For high sensitivity

Connectlpower supply cord to the socket of AC 100V

+ 10 % ( 50 - 60 Hz) , then turn switch on.

“INTEN" adjustment

10 - 15 secondg after turning the switch on, turn

this knob clockWise, then bright point appears. Ad-

just this to have adequate bfightness.

"FOCUS",. "ASTIG" adjustment

‘Adjust each s0 as‘toAmake'bright'point_smdlleét and -

sharpest, respectively.

"SCALE ILLOM" adjustment.

Turn clockwise, then bécoﬁés brighter. | Adjust it

-22-
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to have desired brightness.

"TRACE ROTATION" adjustment

AAdjust fPQSITION f 4.._}" to position bright point
at the scale center. iThen turn the knobvof."TEST VOLTS™"
:cléckwise, resulting in appearance of horizontal trace,
so set the trace to become full scale. In this case,
adjust semi-fixed resistor of "TRACE ROTATION" so as to
mate the trace with the horizontal axis of the scale.

Thus measurement preparation is completed, so return
the knob of "TEST VOLTS" once to “RESET" position.

Exemplary description will be given insthe following'v
in due sequence . with regard to the méthéd bf measurémeng'

on various samples.

(2) Example of measurement on forward characteristics of diode

for small signal

'oJSet knobs as~follows;

RANGE . . . : 20V

.MODE' o - *: FORWARD |
CAPACITY'BALANCE : Fully turn gduntef cldckwise.
SERIES RESISTOR | . 300 |

VERTICAL CURRENT/DIV : 10 mA/DIV

HORIZONTAL VOLTS/DIV.: 0.1 V/DIV

"-A23 -
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(3)

@Y. POSITION SHIFT 0
C)_ Measuring terminal : For high sensitivity (black:left,

block o | red: right)

o.®, and indicate one e#ample. ' In case of dif-

ferent condition, set those so as to comply with measur-
ing condition. This holds correct identically in mea-
suring cases of other samples.

o Insert sample in the direction as indicated on the 1id
of "TEST BOX".

o Turn the knob of "TEST VOLTS" slowly clockwise and apply
voltage, then the forward charadteristicé of diode are
obtained;

o In this case, take care not to overturn the knob of "TEST
VOLTS" causing scale-over of tracé.'“i, If it becomes.

6 -8 DIV or higher than ﬁhe center of the tube surface,
- overcurrent protecting circuit will operate to.interrupt
output; ‘ ﬁIﬁ‘case that it is desired to.figure.tfaée‘ |
again, petﬁrn the knob. of "TEST VOLTS"”ohce to the.posi- '

tion of "RESET", then reapply voltage.

Examplefof méaSurémeht on backward characteristics of diode

for small sighal'

o Set knobs as follows.



@) RANGE . 200 V

(5) MopE ~ : REVERSE A
<:> CAPACITY BALANCE : Fully turn counter clockwise.
(7) SERIES RESISTOR  : 0.1KgQ
| VERTICAL CURRENT/DIV : 10 u A/DIV

HORTZONTAL VOLTS/DIV : 20 V/DIV

POSITION SHIFT : 0

| Mesuring terminal : For high sensitivity

block

O Apply voltage gradually while leaving semple setting es it
stands, then the backward characteristics of diode are ob-
tained. | |

O In case that the adjustment of appliea voltage is diffi-
cult due to overcurrent protectiﬁg cirduitioperetion causea
by'repid rising at breakdown point, increase the Value of
"SERIES RESISTOR", then it will become easy.

© There is afpossibility-where waveform becomesfa lOop»due

- to parallel capaCity of eample. : Adjust 1t with the knob
of CAPACITY BALANCE so as to obtaln smallest loop. A~Ip—

- ner red knob is for flne adjustment and. outer black. ‘knob v 

for coarse adjustment

(4) Example of measuremenﬁvon forward characteristics of medium

power diode.
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e} Set knobs as follows;

RANGE o : 20 V

MODE - : FORWARD -
CAPACITY BALANCE :Fully turn counter clockwise.
SERIES RESISTOR : 10 Q

VERTICAL  CURRENT/DIV : 50 mA/DIV

HORIZONTAL VOLTS/DIV : 0.1 V/DIV

e®BROE®E

POSITION SHIFT : 0
Measuring terminal : FOr large current
block

O Connect sample in the direction as indicated on the 1id of
"TEST BOX".
O Apply voltage gradually, then the forward characteristics

of diode are obtained.

Example of measurement on forward characteristics of medium

power diode by four-terminal method

o When measufing sémple by applying currént’larger'than l A,
measuring error may be caused by contact’resistance of
binding cord, résistance'offlead,wire, etc. Measurement

by four-terminal method is recommended.

- 26 = .
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o0 Set knobs as follows.

RANGE

20V

e

MODE - FORWARD |

CAPACITY BALANCE Fully turn counter clockwise.

SERIES RESISTOR 10

VERTICAL CURRENT/DIV

0.1 A/DIV

HORIZONTAL VOLTS/DIV 0.1 V/DIV

POSITION SHIFT : 0

000 EO®E

Measuring terminal : For large current

block

O Remove short bar of output terminal.

o Connect sample as shown in the following arawing.

Voltage sampling terminal

O-~L—®

[l

IS

O

~ Current terminal ~

Apply.voltage'gradually’in the-aboVe connection, then.
waveform measurement can be made without error due to. con-

tact resistance, etc.

(6) Example of measurement on backward characteristics of médium

27 -
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power diode
0 Set knobs as follows.

200 v

| ¢’kRANGE

. (5) mopE ~ : REVERSE
(6) CAPACITY BALANCE : Pully turn counter clockwise.
(:) SERIES RESISTOR : 0.1 K@

VERTICAL CURRENT/DIV : 10 W A/DIV

HORIZONTAL VOLTS/DIV : 20 V/DIV

© ©®®

POSITION SHIFT : 0
Measuring terminal : For high sensitivity
block

o Connect sample and apply Qoltage gradually,bthen backward
characteristics of diode are obtained. V

o In case that'wavefdrm becomes a loop; adjust fﬁe knob of
"CAPACITY’BALANCE"‘SO as to thain»smallest loop. |

However, if_sensiti?ity is Set,beyond cértain limit,

the'lon becoﬁes 8 figure-regardiéss of the adjustment of
"CAPACITY BALANCEf. ; vThiéAis céuéeé by fhe Voltége,cOéf-'

: ficieﬁﬁ of‘sample Capacity;» ' In thisléasé, dapacityh"
cahcellationAcanUbéAmade'oniy ét oné péint of ceftain-vbl%
tage. - This cérrespoﬁds toithé cross poin£ of 8. | If

8 figure is so large that the measurement is impossible,

- 28 ~
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reset VERTICAL CURRENT/DIV to lower sensitivity side for

before use.
(7) Example of measurement on Zener voltage of Zener diéde

o Set knobs as follows.

(4) rawcE | : 20 V
(5) mopE o : REVERSE
() CAPACITY BALANCE : Fully turn counter clockwise.
(7) SERIES RESISTOR : 0.3 KQ |
VERTICAL CURRENT/DIV : 1 mA/DIV

HORIZONTAL VOLTS/DIV 1 V/DIV

POSITION SHIFT : 0

© ©® ®

Measuring terminal For high sehsitivity

block

o Connect samplé and apply voltage gradually)lthen Zener cha-

racteristics of Diode are obtaiped.
(8) Example of use of "POSITION SHIFT" knob
o Set voltage axis sensitivity at 0.1 V/DIV‘héving 10 times

better sensitivity, while applying output in the foregding

condition. -~ Then the waveform becomes in a condition

;29_



where 10 times magnification is applied to the. right hand
direction, and-.it disappears on the CRT surface.
o Turn the knob of "POSITION SHIFT" continuously, then rising

part of Zener appears at a certain location.:

"0 One example iS»showﬁ in the following drawing.

0 Read the number of steps of "POSITION SHIFT".

Setting of knob +
on panel surface

HORIZONTAL 1 V/DIV

POSITION SHIFT 0 — N 4

y |
Setting of knob ' T
on panel surface T ] |
S A ] ]
. : : r !
HORIZONTAL 0.1 V/DIV. H I
’ |
POSITION SHIFT & v — I
1
?.
A . Original point A :
Y S y

: ;;;____;;QP;--,---_-__-,
L— 80 DIV = 8 V ——>l<——

.0 In the above example, thevorigiﬁa1 point shifts to the left

- 30 -
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hand direction by the amount
10 DIV x 8 = 80 DIV
then it becomes A'. The voltage“between A" and A becomes
0.1 V/Div x 80 DIV = 8 V.
The voltage on the;point C is obtained.as
8§V 4+ 0.63V=28.63V.
Thus the measurement can Ee made with one order higher
resolution is comparison with the measurement without "POSI-

TION SHIFT".:
3-7 Option

As for an option,.external slide transformer is provided.
By this application, output voltage may be varied by remote

operation.

Method of use _
. 0 Turn "POWER" switch of the main body to'"OFF";f
o Connect the,Cable of,externa1_élide transformer to the'coh—b
neéﬁé; oﬁ thé.reérfsﬁrface~of the ﬁéinAbbdy. .
o Changé the switch on thé.sidé'éf the connector from "INT"
to "EXT". |
o Confirm thé knob of "TEST VOLTS" bn‘the external slidévtrans—
|  forﬁer is on "RESET"'poSition; then switch “PCWER" switch

to "ON".

=31 -
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o Thus the external slide transformer can be used identically

to the internal transformer.

Precautions

o The.above»dperation of "INT" and "EXT" change switch shall

be made after setting the knob of "TEST VOLTS" to "RESET"

together with setting "POWER" to "OFF".
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4, MAINTENANCE

Locations of potentiometers (semi-fixed resistors) for adjustments

and calibration of this instruments are shown in the drawings which

follows. Adjust these potentiometers observing the explanations

(in the due order of explanations) given in the subsequent paragr_aphs.

REAR PANEL

. PC BOARD Al

CAL SW o
500mVvV L
T —-15V TP
M ©
50mV +24V TP

@® +240V ADJ

@ ——c

@ B AP
X1 GAIN ——— |

__H. AMP
@ x10 GAIN

. H.AMP

© 0

MAIN

@
+15V TP

47xQ
3w

O

- eo— |

l

(D ~15V ADJ
| @ RIGHT ANGLED

/@) THRMAI, SENSE

V.AMP
D X10 GAIN

V.AMP
® X1 GAIN

V. AMP

® pe RaAL:

OVER
@ CURRENT

DC BAL

4 CONSTANT
CURRENT

PC' BOARD AZ ATT

o He ATT

CMRR ADJ

FRONT PANEL
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REAR PANEL

]

©——® HIGH VOLTAGE ADJ

SLIDE
TRANS

POWER TRANS

=

Q) pc Bosrp 43 PosiTION

TEST BOX

@ |. POSITION SHIFT 5DIV
@ H. POSITION SHIFT 10DIV

) V. POSITION SHIFT 5DIV .. _ .
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4-1, Adjustments and Calibration

(1) =15 V ADJ:

This potentiometer is for the tl5 V and +24 V supply voltages.
The -15 V supply voltage is used as the reference, So

adjust this potentiometer that the voltage measured at

the -15 V TEST point becomes -15 V, Then, check the

voltages at the +15 V and +24 V TEST points.

(10) +240 V ADJ:

This potentiometer is for the +240 V supply voltage., So

adjust this potentiometer'that the voltage measured at the
240 V TEST point becomes +240 V.,

(16) HIGH VOLTAGE ADJ:

This potentiometer is forothe CRT acceleration voltage.
So adjust this potentiomefer that the voltage becomes
-1900 V as measured at the CRT cathode (Pin No. 3) using
a high inpﬁt impedance voltmeter,

(9) CAL ADJ:

This potentiometer is for the reference voltage
(CALIBRATION voltage). Comnect the base of 25C372 of

the CAL circuit to the GND, pulliout-the HORIZONTAL CAL R
pushbutton switch, and so adjust this potentiometer

that the switch pin voltage becomes 500 mV as measured
with a DC voltmeter.
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6.

CAL ADJ - GCONNECT TO GND.

CAL SW N\

©

|

T s

500 mV

o)=]

50 mV

~_CAL VOLTAGE MEASURING POINT
/

i

//,GND

00000
900090

[—

_ 1

: ~ HORIZONTAL CAL SW
PULL OUT

(11) GEOMETRY:

This potentiometer is for geometrical distortion
compensation, So adjust this potentiometer that

 geometrical distortion becomes minimum,
(2) RIGHT ANGLED:
This‘potentiometer is féi co-ordinate ‘angle (the'rigﬁf k
angle) adjustment of CRT., So adjust this potentiometer

that the horizontal trace .and vertical trace cross with

the right angle,
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(6) V. AMP DC BAL:

This potentiometer is for DC balance adjustment of the

current axis amplifier. So adjust this potentiometer

that the spot remains at the same position on the CRT

screen when the sensitivity is changed between 1 and
10 by means of the 10 MAG knob,

(5) V. AMP x 1 GAIN:

This potentiometer is for x 1 GAIN adjustment of the
current axis amplifier, Set the CAL switch on PC

- board Al in the 500 mV state and pull out the CAL
button on the front panel so that spots are displayed =a%
approximately 10-DIV intervals vertically on the CRT
screen, So adjust this potentiometer that the spots

are spaced accurately with 10-DIV distances.

(4) V. AMP x 10 GAIN:
This potentiometer is for x 10 GAIN adjustment, Set
the CAL switch in the 50 mV state and pull out the 10
MAG knob so that sbots are displayed at approximately

10-DIV intervals. So adjust this potentiometer that the

spots are spaced accurately with 10-DIV distances.
(14) H, AMP CONSTANT CURRENT:

This potentiometer is for setting the operating point

of the voltage axis amplifier.
(8) H. AMP DC BAL:
This potentiometer is for DC balance adjustment of the

voltage axis amplifier, Adjust this potentiometer in a

similar manner as that of the current axis amplifier.
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(12)

(13)

(15)

(18)

(17)
(19)

H, AMP x 1 GAIN:

This potentiometer is for x 1 GAIN adjustment of the
voltage axis amplifier, Adjust this potentiometer in

a similer manner as that of the current axis amplifier.

H, AMP x 10 GAIN:

This potentiometer is for x 10 GAIN adjustment of the
voltage axis amplifier, Adjust this potentiometer in

a similar manner as that of the current axis amplifier,

H., ATT CMRR ADJ:

This potentiometer is for balance adjustment of the

voltage axis attenuator,

H, POSITION SHIFT 10 DIv:

This potentiometer is for adjustment of the position

shift rate of voltage axis,

H. POSITION SHIFT 5 DIV:
V. POSITION SHIFT 5 DIV:

Set the MODE switch in the SINE position, move the
spot to the CRT screen center and change the MODE
switch to the REVERSE position. The spot will shift
by 5 DIV both in the voltage and current axes, These“
potentiometers are for adjustment of these shifting

rates.
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(3) THERMAL SENSE:

This potentiometer is for setting the operating
point of the overheat protection circuit which guards

against overheating of the dissipation limiting resistor.

(7) OVERCURRENT:

This potentiometer is for setting the operating point
of the overcurrent protection circuit. So adjust this

potentiometer that the circuit operates at the 7 DIV

.point from the CRT screen center.

-39 -
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