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CAMH0A ourve trocer 15 an mstrument which con be used to view transstor and diede feature curves. [
can ulso be used o measure their low frequency statie-state choracters. as well as vther semiconduetor and cireuit
mensirements,

1. Specifications:

L1 Vertheal Axis Deflection
Collector voliage (1e): 2uADIV-1ADIV, 15 steps, accuracy = 3%
Heversal drn current {IR);
0.2 pATHY-1ADIY, 6 steps
Aocuracy:
2PATIV=-10uATIW, 18
(0 2 ATV 1oAY, £10%
0 2 AV, interfere < 0. 5W/EY
Base current or base volinge: 20mV/DTY, securnay £3%
Dreflection multiplving factor: x 0, 5, acoursey £10%

1.2 Horizontal Axis Dellection

Callecter Valtapge: 0.03V/DIV-30V/DIV, 10 sieps, aceuracy +3%

Drain current voltage: 100VIV-550V/DIV, 3 steps, accuracy +5% {with 3kV test fixture)
Base voltage: .05/ TIN-2V/DIV, b sleps, acouracy £3%

1.3 Step Signals

Step current: 1LA~3 LA, 16 steps, acouracy 5%

Step voltage: RO3V-2V, & sleps, accurscy 5%

Sdapge Mumber per clusier: 4-10, conlinueusly adjustable siep zeroing: = 21DV
Singe Mumber per secand: 200

Sep Polarity; positive or negative

Sdep mode; Continuous or smple cluster

1.4 Collector Sweeping Supply

Il swespime cument: Oe-57: 104
020 2.5A
=100 0L5A
(=S00W: 01 A

[Mssipation Resistance: (--SEHHEAD, 11 steps
1002~ 300kEY, accurney 0%
0 5002 300, aceurncy £200%
1.5 Physical
Dresk wop
[hmension; 510 x 251 x 34 lmm
Weight: 13 5kg
Supply veltnge: 110V210%, 6iHe25% He
Apparent power, non-testing staius: SOVA
Mo, power: 110%A

2. Switches
This fromt pamel i shown m Ggere 2,1, test Dixtine m Agure 2.2 ond back panel n fgure 2.3,
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Front panel contrels:

(13 CRT focus adjustment.
{2} Trace il adjustment,
(3} CRT brightness adjustment.
{#}Pover on LEL,
[5) Power soatch
(6 Collector ACTXC switeh
AL the collector 15 applied with alternate voltoge (see fig. 2.3);
I3 the collector s applied wath O pulssting voltnge, rectified but nof Dlered (see Oy, 2.4);
DC and IV swatch at TR, the eollector 15 applied with eontmuows DC vodtage, rectified md
[lered (zee fig, 2.5%
AL voltage cad be wsed w show the forward and revesse C-W charscteristic curves for balnteral

deode,

o Va Vo

nl U U? ul ® 3 "
Fig 1.3 Fig 14 Fig 2.5

(7} Max Peak Volts: maxmmum collector peak voltsges: m 4 steps: SYI10A, 20V 254, 100V0L5A und
SO0WILOLA. Warning: when the peak collector voliage is in be changed, the Variahbke Collector knob
{9} must first be anticlckwise returned io the 0™ position. Sct it o the required voltige pereeniage
afterwards. Otherwise damages to the measured device and this instrument may happen.

(8% INV: pedunity of collector voltage, When if 12 at” +" postion, the collector 15 applied with positive
voltage, suitable for measuring NP tmnsistors; When it is o™ —position, the eollector 15 applied with
nugabive voltage, sudable for measuring PHP transistors,

(9 Varinhle Colleetor % collector peak voltage sdjustment. This works im combanition with the penk
viltage buttons (7). Generally, this knob should always be adjusted from sero percentage and up.

{ 100} Series Resistors £2: these are dissiputson limit resistors and are conneeded serially m the collestor
mensurement koop

{11 Colleator fuse: when the collector supply exeseds the ruted power, this fuse will be blown olf The
collecior voltage cwput will be cul off. Canthon: small trodes can be easily damaged if the collecior
voltage is suddenly changed o 500V, and the curve irscer may be damaged. Therefore, a LA fuse s
installed when the instrument lenves the fuctory, A 1A fuse can be used in plsce when it is necessary
to measure large ifodes,

(12} Loopmg: eapsscrtive current bilance, The capactive curment produced by the collestor supply con enuse
errors at low current measurement. 11 s necessary to reduce the copecitive current to the mmimum before
Lesting.

{13y Compensotion: this, in combination with Loeping (123, will further reduce the capacitive current.

(147 Series resistance; when the STEPACKFFSET AMPL(1R) swateh 15 set o oone of the soltages, e volinge
will be applicd to the gnid of the field effect ransisior through the serics resistance. Change the series
resistanee Wo mtch the mpul mipedonee of the measured devies,

(157 Press: when the "Repeat/Smgle Cluster™ switch (16} 15 set to smgle eluster, press this button will
display a new eluster. Thas feature is helpful lor measiring outputs of heavy cuprent ramsstors

(16 “Repeat/Single Cluster” switch: When i is st Repeat posidon. clusters will be continuoasly refreshed,
Ui the “Press™ battoni 155 to refresh the cluster at simgle miode. The SGL bed will be onoat Single mode. Tt
is recomimended 1o use the smphe mode to measure heavy duty devices o prevent damages to the deviee and
the instrument.



(17} Step polarity switch: the step oulpi is at pesitive polarity at "+ position and negative at =" position.
(187 STEPOFFSET AMPL svatch: this switeh serves bwo functions:
a,  Base current souree from [PAYSTAGE o 0. 1ASSTAGE, in 16 steps.
b Base voltage source feem D05V/STAGE 1w 2VSTAGE, in 6 steps.
(19 Offset:  Adjust this knob to cover any posttion between stages. It should be set ot the zero level 1o
meisre anplifying mulbples
(20F) Mumber of steps: continuowsly adjust the siep of every eluster from 4 1o 10 stnges,
(21 Horizonial postiion! to adpest the hocizontal posation of the Light trace on the screen
(22} Trace separation: djust the hortzontol display position of the nght side measored device on the test
fircture when “double cluster™ test Axuee isused.
(23} 'M’UL'I DIV switch: this switeh eovers four ranges
Collector voltage (Wee): 003VDIV-30V/AY, in 10 =
l'l Drnin esirrent volinge (VR 100W/DIV-500Y/DIY, in 3 ch]:ls {this matches the SkV fest
Fixture)
. Base voltoge (Vae); W0SVIDIY-ZVDIVY, in 6 seps, when the step switch { 13) 15 set ot
petentind source position, the CRT X axis will show the siep voltages:
d. Base current or base source vollage: the CRT X axis disploys the sisge mmber of the siep ai
this mgsde,
(24 INV: reversal phase switch, When it is pressed down, both the vertical snd horizental signals will
reverse 180 11 is convenient 1o use this feature to test a PMP transistor after testing a NPN ransistor,
(25 Vertienl position: adpust the vertical position of the irace on the soreen.
(263 X035 switch: when presszed down, the dellection coelfeient of FENY switehy2 7} will be expanded two
limes,
(273 Current/DTY switely: this switel covers three deflection custent ranges.
a. Collector purrent (le): 20LATHV-1ATHY, in 15 steps
b Do earrent (e T DIV-0 20AD0Y, m 6 steps. This range can ealy be used o measure
thi reversal denin curvent of diodes.
@, Base current or base source voltage; Y axis wall display the stoge number at this mode

The following switches are on the fest fixture.

(28,30 Dhode test plugholes: 1o test the reversal breakdown earrent of diodes.
(293 1) Triodes st plugholes
(32) Tes fixture settimgs: with 5 push down switches.
a.  Left the device on the kef side of the test Tixture will be measured.
b Right the device on the night swde of the test fociure will be measured,
¢, Dwuble clusier: the devices on bodh the lefi and righi sides of the test Axture will be
alternatively displayed on the screen,
d Zerocarrent: the base of the measured transistor will be in the open-circuit status and the koo

fenture will be tested,

2. dero voliage: the base of the measured device is at zero potential  This meede can be used 10
iest the Tos of a FET trmsistor,

[ (33} Conjugation switch for FET: 11 can be wsed toomatch the conjugations of two small FET
transiglaors,

(347 Power socket: AC=1 10%60Hz power supply, on the back of the curve racer. There 152 1A fuse at
the: lenwer port of the sockel,
(35) CRT eolor filter glass.

3. Operation
31 Introduction
311 Darnnges may happen 1o the messured devies if switches on the front pame] are nsl sl peopery, 1
recommended to sel the "STEPMOFFSET AMPL™ switch (18) at the smallest level, the ~Serics resisunee™
swiich {145 ab the musimum vislee { W0KE, the collecior “SERIES RESISTORS" (106 ai the musmum also,
sel Max Peak Volts 1o 5V, and Vorwble Collector %5 10 zeto. Adpest them 1o the requined positions one by
ane nccording io the test conditions of the measuwred device.



1.1.2 When measuring power transisiors, sei the step at “Single” position. Increase the collector peak
voltage, decrense the dissipotion hmit reststance or merense the step current 1o fimd the proper test values.
1.1.3 When measuring the reversal voliage, maximuom dissipation limil resistance must be used {300k or
LODOKEY), Set the collector current to b, and merease the peak voltage slowly o reach the veakdown point,
The 1s festure 15 8 continuous curve at AU mode, and it 15 0 peant ot DC mode,
3. 14 The double cluster function is mainly used to test the conjugation of current amplification multiples.
For the snfety of the measured devices, double cluster s not weailable ot the following setings

Collector vobtage 13 at 100 0.5A or 500V Q.14

Step current is between 10mAs/stnge and 0. 1 Astage

3.2 Mensurement Exnmples
3.2.1 Output curves of KPN 9013 transisior (see Fig. 3-1)
Testmy seltmgs:
Peak collector voltage: 0-5V
Colbector voltage polarity: posative (+)
Series resistors: 25002
X uxis! collecior voltage (Veer 0L3WADY
¥ axis: collector current (Teh: ImAYTIIV
Step: Repeat
Step polarity: postive i+
Step choice: |(uASTAGE
Step offset: oo
Stage number: 10 dages
Yoliage ormphfiention maltple:

shovan division of ]]" herazontal hoe on Y axis ¥ Corrent TN (275 value [e
HFE = n x step switeh (18) value

n eounts from botlem to top.

The amplification compuied from the 3 curve will be:

prp= AXIOA  _ eh i
Sxl 5 107 imA

Hm} ! _. - i =10

0 Velv) 5



3.2.2 Hre measurement of NPN 9013 wransistor (see Fig. 3-2)
Testimg seitmgs:
Peak collector vollage: 0-5V
Colleetor voltage polarty: positive (+)
Serbes resislors: 25062
K wxis) colbecior voltage (Veer 03V
Y mxis: collector ourrend (1) ImATIY
Step. Repeat
Step polarity; positive (+)
Step chodce: SPASSTAGE
Step offset; zero
Stoge mumber: 10 siages
The lollewing curves i Fig. 3-2 are oblamed by tuming the X wos horeonte] swiich antichokwise to the
end.
Yoltage amplificonon madiiple:

: o v
HFE = 0% step switch (18 value
n eotnts from left to right
The amplification computed from the 10" eurve wall be:
HFE= 3 lmA = 160} times
kel 53 107" 1ImA
1y
- Y
le(ma) I
n=3 [
—0c
Do
Ok '] | |
i (F{TEY] 50

Fig, 32

3.2.3 Owipun choracters of N Channel-depleticn field effect transistor 30076 (see Fig. 3-3)
Testimg settmjs;

Peak collector voltage: (-20%

Colleetor voltage polarity: positive {+]

Beried resiglord: 23062



X axis: collector voltage (Veax 0.5V/IY
Y nxis: colbector aurrent sk 0. 5mADIV
Step: Repeat

Step polarity: negative (<

Step choice: 0L 2VISTAGE

Step olfset: e

Stuge number: 10 stages

K]
¥
Heo
D E[5} F:
1 VIXY)
Fig, 33

3.2.4 Ferward eurrent eurve of diode N4 148 (see Fig. 34}

Testing seffings:

Peak collector voliage: (-5V

Collector voltage polority: positive (+]
Serves resistors: 25041

X mxis: collector voltage ( Vear 0L 1VANY
¥ axis: collector currend | Ley, ImATIIY




3.2.5 Reversal breakdown voltnge test of diode R4 148 (see Fig. 3-3)
Testing settimgs:

Peak eollectar voltage: 0-500%

Colbector voltage polarity: positive (+)

Serbes resistors: 100KLR

X uxis: collector voltoge (Veer 200V

Y mxis: colbector ourrent (Lo [ WASDTY

a

In

Le{mA} |
c + a
On
D E .,_-———'—'_}
ih Vei¥) 3
Fip.3-5

3.6 Common hase outpul feature of MPRN 9013 transisior (see Fig. 3-0)
Testing settungs:
Peak collector vollage: 0-5Y
Colleetor voltage poloriy: positive (+)
Beried fedistors: 25040
X was: colbector voltage {Veer L3V/IDNY
Y st colbector current (Ly: ImASTIY
Step: Repen
Step polarity: negative (-}
Step choace: (L I mASST AGE
Step offset: zero
Stage number: 10 stages

i e e
e
LeimA) (____’______--_-—_—_——"'-
i
C ,_________——-——'—"
SRR
B
i M
i B -
0 VelpAd 5

Fig. 3-6



3.2.7 Dowble cluster display of NN 9013 tansistor outpat features (see Fig, 3-T)

Testing settimgs:

Peak collector voliage: 0-3W

Colleetor voltage polority: pesitive (+]
Series regiglors: 23040

X iz colbector vollage (Yeep 1YV
Y axis: collector ewrrent (T=)h: ImaAVTDIYV
Siep: Repeat

Step polanity: positive (+)

Step choice: SPASSTAGE

Step offze e

Stoge number: 10 siages

Drouble eluster selected on the test fixmurne,
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Fig.3-7
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Mote: the race separation knob (21) can be used 1o move the two clusters closer [or better observations.

3.2.8 Switchmg chareter of high out=m voltage YMOS fransistor [RFR40 (soe Fig. 3-8)

Testing seftings:

Peak collector voltage: (-20Y

Collector voltage polority: positive (+1
Serpes redistors: 250402

X s collector voltage ( Vear 003V
¥ accis: collector current | le)) LinA/DIY
Step: Repent

Step polarity: negative (-

Step choice: SVISTAGE

Siep olfset; 2ero

Stoge number: 4 siages

Diouble clusier selected on the test fixiure
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Fig. 34



