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TEST INSTRUMENT SAFETY

WARNING

An electr ical shock causing l0 mil l iamps of current to pass through the heart wi l l
stop most human heartbeats. Higher voltages pose an even greater threat because
such voltages can more easily produce a lethal current. However, voltage as low as 35
volts DC or AC RMS should be considered dangerous and hazardous since it can
produce a lethal current under certain conditions. Your normal work habits should
include all accepted practices that will prevent contact with exposed high voltage, and
that will steer current away from your heart in case of accidental contact with a high
voltage. Be alert to the following hazards when using the Model 530 Semiconductor
Tester:

l. When performing in-circuit testing of semiconductors, make sure power is re-
movgd from the circuit under test. For "hot chassis" equipment, disconnect
the power plug in addition to turning off the on-off switch. Most recent televi-
sion sets, audio equipment, and other equipment with a 2-wire power cord are
transformerless "hot chassis" powered, where one side of the ac power line
connects directly to the chassis. If such equipment does not have a polarized
power plug to prevent insertion the "wrong" way, a serious shock hazard exists
if the chassis is touched. Additionally, damage to the semiconductor tesrer or
the equipment under test could result. Unplug any such equipment from its ac
outlet; just turning off the on-off switch does not eliminate the hazard. To be
on the safe side, treat all equipment as "hot chassis" unless you are sure it has
an isolated chassis or an earth ground chassis.

2. Servicing of the semiconductor tester should be performed only by qualified
electronics technicians who are trained to work safely in the presence of high
voltage. Line voltage (120 or 240 VAC) may be present at points in rhe primary
power circuit, any time it is connected to an ac outlet, even if the unit is turned
off. High voltage is present in the power supply and leakage test circuit when
the tester is operating. Always observe caution when the covers are removed
from the tester.
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The B&K-hecision Model 530 Semiconductor Tester is de-
signed for in-circuit and out-of-circuit semiconductor testing,
with special features for making additional tests on devicJi
out-of-circuit. It uses a high-current, low duty-cycle pulse
technique to_ test transistors in the presence, of shuirting
circuitry, and a low-current drive system which enables the
user to identify the terminals of the device in most
in-circuit tests and all out-of-circuit checks.

An exceptional feature is provision for measurement of
the frequency at which transistor gain is one or unity. This

r-s the fr rating for a transistor and is applied to bipolar
devices.

For out-of-circuit measurements of transistor beta and
FET pm,- the low duty-cycle, high-power pulse technique
provides for testing high current devices at rated current, up
to 2 amperes, without over-dissipation.

The instrument is designed for a minimum amount of
control manipulation, facilitating rapid testing of most
devices.

INTRODUCTION

SPECIAL FEATURES

l .

2 .

3 .

Patented limitedcnergy pulse circuit permits highly
successful use of in-circuit testing in the presencd of
low. shunt impedances with complete safity for the
device under test.

Six-position TEST switch sequentially connects the
device being tested in all possible- configurations
making it unnecessary to know the device lerminal
identification. Can be left in GOOD position so that
additional tests can be made without memorizing test
position.

Base or gate lead identified by color as Test Switch is
operated when testing with HI drive. All leads of
transistor are identified when testing with LO drive.
Gate lead is identified on FET's.

,Alttgmatic polarity indication to identify NPN or pNp
bipolar devices and N-channel or P-channel for FET's.

Audible tone tells when the device under test is
good - no need to take eyes off circuit board while
testing hard-to-get-at devices.

6. Measures beta of low-power and high-power transistors
in two ranges. A special 300 pSEC, I% duty-cycle,
$Bh-current (I. = 2 amp for B = 200) pulsing circuit
for accurate festing of power transistors without
overdissipation.

7. Measures fr (gain-bandwidth product) of bipolar tran-
sistors.

8. Measures gm of low-power and high-power FET's.
9gS^ depletion-mode.and enchancemenf-mode power
FET's can be tested.

9. Measures voltage breakdown and reverse voltage leak-
age ratings up to 100V. Automatic current limiting
prevents damage to devices under test.

10. Has a compressed leakage meter scale, which displays a
wide leakage current range on a single meter.

I l. Clip-on test leads make positive connections to devices
in difficult locations. Frees operator's hands to make
further tests.

12. Choice of test leads or front panel sockets for
out-of-circuit tests.

4 .

5 .
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SPECIFICATIONS

E:.q-"

IN-CIRCUIT:

. GOOD/BAD test for transistors, FET's, or SCR's.

o Identifies transistor as NPN or PNP and FET as N
or P channel.

Identifies gate lead of FET or base lead of
transistor (HI drive).

Identifies all leads of transistor when using LO
drive.

r Identifies all leads of SCR.

r ldentifies polarity of diodes.

OUT-OF-CIRCUIT:

r GOOD/BAD test for transistors, FET's or SCR's.

e Identifies transistor as NPN or PNP and FET as N
or P channel.

Identifies gate lead of FET by test lead color.

Identifiers all leads of transistor or SCR bv test
lead color.

Measures breakdown voltage up to l00V for
transistors, SCR's and diodes.

Measures reverse LEAKAGE from 0.5 uA to 5 mA
for transistors. SCR's and diodes.

Measures IOSS and gate leakage of FET's.

Measures p for low- and high-power transistors.

Measure gtn for low- and high-power FET's.

Measures fr (gain-bandwidth-product of bipolar
transistors) up to 1.5 GHz.

APPLIED TEST CURRENTS:

. Base drive: 200 mA (HI drive) or I mA (LO drive)
at 4Vo duty-cycle.

Collector Drive: 100 mA at 4% duty-cycle.

Test Repetition Rate: 7 per second.

Reverse Voltage for l-eakage Test: 0 to l0 V
(5 mA) and l0 V to 100 V (100 pA).

Beta Base Drive Current: LOW PWR @ sbpA
continuous; HIGH PWR @ l0 mA pulsed at
approximately I Vo duty -cy cle .

LIMITING IN.CIRCUIT SHIJNT VALUES FOR VALID
GOOD/BAD TEST:

o Resistance: Down to l0 ohms with HI drive.
Down to 1.5k ohms with LO drive.

. Capacitance: Up to 15 mfd with HI drive.
Up to .3 mfd with LO drive.

fT MEASUREMENTS:

o Test voltage: 8 volts.

r Test current (fixed) 10 mA.

o Test ranges:

1. fr = 0 to 100 MHz; test frequency = l MHz.

2. fr = 0 to 500 MHz; test frequency = l0 MHz.

3. fr = 0 to 1500 MHz; test frequency = 30 MHz.

ACCURACY OF TEST MEASUREMENTS

Measurement
Typ i ca l  Gua ran teed

@ 2s" c. @ 2s- c. @ 0-s0- c.
Beta (High- and lnw-Power
gm (High- and low-Power)
kakage Current
fr

7%
Ft (il

1 7 0

10%
r0%

t0%
r0%
20%
20%

rs%
l57o
2s%
30%

ACCESSORJES:

. Three test leads with mini-iock clips suppted.

o Short test leads for fr measurements, supplied.

SIZE:

13-318" x 10- l f  8" x 4" .
(34 cm x25.7 cm x 10.2 cm.)

WEIGHT:

5.9 lbs. (2.67 Kg).

POWER:

105-125 VAC, 60 Hz, l0 warts.
105-125/210-250 VAC, 50/60 Hz version
available.
CSA version available.

G
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BRIEF SUMMARY OF WHAT THE 530 WILL DO

1. Determines good or bad transistors, FET's or SCR's, in-
or out-of-circuit.

2. Determines good or bad diodes in- or out'of'circuit.

3. Identifies Emitter-Base-Collector leads of transistors.

4. Identifies gate lead of FET.

5. tndicates polarity of good devices (NPN or PNP; N or P
channel).

6. Identifies Cathode-Gate-Anode leads of SCR's.

7. Measures all breakdown and leakage parameters of
transistors.

Measures IOSS and gate leakage of FET's.

Measures BVCES of transistors and PIV of diodes up to
100 v.

Measures reverse leakage current of diodes.

Measures fr of bipolar transistors, in 3 ranges:
0-100 MHz, 0-500 MFIz, 0'1500 MHz.

Determines whether device is a transistor, FET or SCR.

Will test new power FET's, both enhancement and
depletion types.

8 .

9 .

10.

l l .

t 2 .

1 3 .

HINTS AND KTNKS

IDENTIFYING TRANSISTORS AND DIODES

1. Nearly all germanium transistors come in metal cases,
either the tubular type with flexible leads, or in the
standard TO-5 package.

2. Power transistors in stud packages or in the TO-5 or
TO-3 can be either germanium, silicon or FET. Two-
and three-digit 2N-numbers are mostly germanium.

3. The T0-66 power transistors and the plastic power tab
packages are nearly always silicon. The collector is
usually, but not always, connected to the mounting tab
and the center lead. This always can be verified by a
continuity check between the collector pin and the
mounting tab.

4. The base lead of most modern plastic-type transistors is
either the center lead or the right-hand lead when
facing the flat side with the leads down. In the latter
case, the collector lead is in the middle.

5. Most plastic FET's have the gate lead on the right side
when facing the flat side with the leads down and the
source in the middle, but there are exceptions. In
nearly all junction FET's, the source and drain can be
interchanged with no adverse effects.

All transistors will have some gain with the collector
and emitter leads interchanged, with the exception of
Darlingtons.

Germanium signal diodes usually can be recognized by
their transparent hollow glass cases with either three or
four color bands, or type numbers printed on them-
Silicon diodes usually are painted because silicon is
light-sensitive and must be protected from arnbient
light. the "moose" types, such as the stud package,
can be either germanium or silicon.

8. Power FET's in TO-3 packages generally have lead
configurations similar to bipolar transistors, with the
following comparisons :

FET Transistor
Drain Collector (case)

6 .

7.

Gate
Source

Base
Emitter

9 .

10 .

The APPENDIX to this instruction manual provides
the schematic symbols for devices tested by the Model
530. This information should be used to identify the
device prior to testing.

An extensive list of semiconductor test and operating
parameters is provided in the APPENDIX also.
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THINGS TO KNOW ABOUT THE MODEL 530

l .

2.

There are certain semiconductor devices that look like
transistors which the 530 cannot test. These include:
triacs, diacs and diode arrays.

ln HI drive, most transistors that test good will do so in
two adjacent Test Switch positions. This is because
transistors have some gain (reverse beta) when the
collector and emitter are interchanged. If the circuit is
heavily shunted, or the "reverse beta" of the transistor
is very low, the transistor will test good in only ctne
test switch position. In either case, the transistor can
be considered good.

In LO drive, most transistors that test good wil l do so
in only one Test Switch position. In some [are cases,
high-frequency transistors or transistors with unusually
high "reverse beta" may test good in two adjacent Test
Switch positions having the same BASE color in the
[,ead Identification Window. This is still a valid good
test, but only the base lead of the transistor can be
identif ied.

FET's can be tested in either LO or HI drive, but only
FET's with a high gm will test good in LO drive.
Therefore, to insure 

"a 
valid good/bad test for all

junction FET's, the DRIVE switch should be set to HI
when the device being tested is known to be a FET.
The Model 530 detection circuit is more sensitive in
the HI drive position.

Horizontal output transistors typically have low gain (hpE),
in thc range of 3 to 15, and subsequently won't test good in
[,O drive; use HI drive for this type of transistor. Some com-
mon examples are ECC23B, GE38, SK3l l5,  and 25C1308.

For low-power transistor beta tests, base current (16) is
approximately 50 prA, constant current. Also, 

"the

low-power beta test is a dynamic test (square wave,
small signal, superimposed upon DC bias) simulating
many in-circuit conditions, not just a static DC gain
test. For high-power transistor beta tests, 16 is about
l0mA, pulsed for approximately 300 prSEe and l%
duty cycle. Because the base drive (16) is constant, the
observed collector current (Is) varies according to the
beta of the device under test.

In performing beta and Gm tests of transistors and
FET's, it is possible to determine the collector or drain
current for power devices under the test conditions,
by reference to LEAKAGE/GAIN meter. The HI
power beta scale is proportional to the amount of
collector current (for transistors) or drain current (for
FET's) under test. The 0-200 scale of the HI range can
be converted to actual milliamperes by a multiplication
of ten. In other words, the full scale reading of 200
corresponds to 2000 mill iamperes, or 2 amps. Refer to
Fig. 2 under "CONTROLS AND INDICATORS" for
detailed LEAKAGE/GAIN meter scale details.

The LEAKAGE VOLTS test voltage that is applied to
devices under test is provided with automatic current
limiting, to eliminate the possibility of damage to a
device under test. Up to a test voltage of 10 volts the
current is automatically limited to 5 mA. Above l0
volts the current is [mited to 100pA. If a device
junction breaks down below ten volts, the meter will
indicate approximately full scale, regardless of the
voltage setting of the LEAKAGE VOLTS adjustment.
If the device breaks down above 10 volts the indicated
current wil l not exceed 100 pA.

9. The voltage scale on the control panel is an approxi-
mation. To obtain the exact breakdown voltage, as
observed by a sudden increase or change in LEAK-
AGE/GAIN meter current reading, a high-impedence
voltmeter should be connected across the terminals of
the device under test.

NOTE

DO NOT LEAVE THE METER CONNECTED
TO THE DEVICE TERMINAI"S DURING THE
LEAKAGE MEASUREMENT; OTHERWISE,
AN ERRONEOUS LEAKAGE READING MAY
RESULT.

3 .

8.

4 .

;!:

L,

5 .

6 .

g.
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CONTROLS AND INDICATORS
(Refer to Fig. t )

l .

2.

3 .

or N-channel FET tests

l l .
PNP/P-CH Lisht.
Lights when a PNP transistor or P-channel FET tests
good.

12.
I-ead ldentification Window.
Identif ies leads of device under test. Colors in the win-
dow are keyed to those of the Test Lead Sockets (6).

4. Test Switch.
Selects proper device connections for testing and lead 13.
identif ication.

5. DRIVE Switch.
Selects drive levels required for the identification tests.

6. Test l-ead Sockets. 
14'

These sockets are receptacles for the test leads pro-
vided with the unit. The coiors are keyed to the lead
identification window (3) for identification of device
terrninals. 15.

7. Device Test Socket.
Out-o1'-circuit tests can be perforrned by inserting the 16.
device into this socket. The terminals of t lds socket are
rnternaily connected in i;arallel lvith those of Test kad
Sockets (6).  17.

8. SPEAKER-ON Switch.
Used to turn on or disable the audible test signal tS.
prrovided, as desired.

9. TRANSISTOR BETA/FET grn Test Selector Switch.
Selects recluired test conditions for transistor or FET W.
tests.

10. LO PWR/HI PWR Test Selector Switch.
Selects test conditions for low-power or high-power

devices. This applies to bipolar transistors as well as
FET's.

POWER-ON Switch.
Turns unit power on or off. The adjacent indicator
lights up when unit is turned on.

NPN/PNP Test Selector Switch.
Selects proper test conditions for out-of-circuit leak-
age and gain measurements. The required switch
position is determined by which light, (1) or (2), is
liglrted in the good-bad test.

PUSH-TO-TEST Switch.
This switch must be depressed to obtain leakage and
voltage breakdown measurements when using the
LEAKAGE VOLTS control (14).

LEAKAGE VOLTS Control.
Used to adjust the test voltage for leakage and voltage
breakdown tests (PUSH-TO-TEST Switch must be
depressed for application).

PNP Transistor Test Socket for fr.
Used for fr measurements of PNP transistors oniy.

NPN Transistor Test Socket for fr.
Used for fr measurements of NPN transistors only.

RANGE, MHz Switch for fr.
Selects frequency range for fr rueasurements.

fr OUT-OF-CIRCUIT Meter.
Provides fr indication for transistor iinder test when
trsed in conjunction with range switch (I7).

LEAKAGEIGAIN OUT-OF-CKT Meter.
Indicator for all out-of-circuit leakage and gairt
measurements. (See Fig. 2.)

NPN/N-CH Light.
Lights when an NPN transistor
good.

&

i 0  p ra

D  i v t s i o n s
70Opa

R e a d  l e a k a g e  a n d  l p 5 5

c u r r e n t s  o n  t h i s  s c a l e .

L e a k a g e / l p 5 g  s c a l e  t s  i l

4 - s e g m e n t  l o g a r r t h m r c

a  p p r o x i m a t i o n

Read  gm o f  h rgh  Power
l - t  I  s  o n  t n r s  s c a l e .

Read  Qm o f  l ow  Power
F  ET 's  on  t l r  i s  sca le .

Read  be ta  o f  h igh  power

t r a n s i s t o r s  o n  t h i s  s c a l e .

A c t u a l  c o l l e c t o r  o r  d r a i n
cu r ren t  o f  l ngh  power  dev ice
under  tes t  can  be  read  in  ma
b y  m u l t i p l y i n g  i n d i c a t e d  n u m b e r s

b y  1 0 .  T h i s  g i v e s  1  5 0  t o
2000  ma cu r ren t  range .

Read  be ta  o f  l ow  power

t rans is to rs  on  th i s  sca le .

Fig. 2. I*akage/gain meter scales.
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USING THE MODEL 530

A.

IN-CIRCUT TESTING

WARNING
Make sure all power is turned off in the circuit
being tested, and that all capacitors are dis-
charged.

Transistors and FET's:

l. Set the DRIVE Switch (5) to the LO position.

2. Connect the three test leads (in any manner) to
the three leads of the device you wish to test. The
test leads must be plugged into their respective
color Test [.ead Sockets (6).

3. Move the Test Switch (4) slowly through its six
positions until one of the two red lamps (l) or (2),
glows. A tone also will be heard if SPEAKER
Switch (8) is ON. The lamp that glows indicates
whether the device is NPN (1) or PNF (2) or N or
P channel. In LO drive, most transistors that test
good will do so in only one Test Switch position
(see "THINGS TO KNOW ABOUT THE 530"). In
this Test Switch position, all the leads of the
transistor can be identified as shown in the trad
Identification Window (3). Most FET's will test
good (LO or HI drive) in two Test Switch
positions having the same BASE color shown in
the l,ead Identification Window (3), since practi-
cally all junction FET's are symmetrical. The
BASE color indicated is the gate lead of the FET.

4. If there is no good indication (neither of the two
lamps glows) as the Test Switch (a) is slowly
moved through its six positions, in LO drive, then
the device under test is one of the following:

a. Device with high leakage or very low gain
(*ay not function properly in circuit).

b. Device with open/shorted elements.

c. Device with excessive circuit shunting (see
"SPECIFICATIONS").

d. FET that will not test with LO drive.

5. Re-test the device, using HI drive. In HI drive,
most transistors that test good will do so in fwo
adjacent Test Switch positions having the same
BASE color shown in the kad Identification
Window. Only the base lead of the transistor can
then be identified.

6. If the device tests good using HI drive, then 4(a) or
4(d) above could be true.

7. If the device does not test good in any Test Switch
position, in HI drive, remove the device from the
circuit and re-test using OU'I-OF-CIRCUIT pro-
cedures.

SCR'S:

l. Set the DRIVE switch (5) to the HI position.

2. Connect the three test leads (in any manner) to
the three leads of the SCR vou wish to test.

3. Move the Test Switch (4) siowly through its six
posi t ions.  For most SCR's,  the NPN lamp ( l )
glows in one test position and the PNP lamp (l
giows in another test position having a differerlt
BASE color shown in the Lead ldentif ication
Window (3). Some rnedium and high voltage
SCR's may grve only an NPN indication.

4. The SCR is good if an NPN indication is ob-
tained. The additional PNP indication, if ob'
tained, mereiy cotrfirms that the device is alt
SCR rather than a transistor.

5. With the Test Switch (4) in the position tltat
gives the NPN indication, lead iderttif icatiorr
is thus; base color is gate lead. crl itter ctl lclr is
cathode lead. and col iector color is anode ic ld.

6. If the SCR tests bad, then it should be retnoved
from the circuit and tested again (may be subiect
to excessive shunting in-circuit). using ottt-of-
circuit procedures.

C. Diodes:

1.  Set I -EAKAGII  VOLT'S conttoi  (14) to zt ' ru.

2. Set Test Switch (4) to top prisit ion (Green base
identification).

3. Set NPN/PNP Switch (12) to PNP.

4. Connect the blue and yellow test leads across the
diode to be testecl.

5. Adjust the LEAKAGE VOLTS Control (14) to
approximately 10 volts. as indicated on the con-

. trol panei.

6. Depress the PUSH-TO-TEST Switch (13) attd,
while keeping this switch depressed, rotate the Test
Switch (a) to each of the upper two positions.
(Green base identification.)

7. While performing titp 6, observe the results on
LEAKAGE/GAIN Meter (19). The meter reading
will be approximately full scale for one position of
Test Switch (4) while the other position of the
Test Switch will give a lower reading, depending
on the shunting effect of the circuitry. In the
position giving the highest reading, the cathode of
ihe Aiode under test is connected to the test lead
having the coilector (C) color in the [,ead ldentifi-
cation Window (3). If both positions produce
full-scale readings the diode is either shorted or
heavily shunted by low'resistance circuitry; for
example, a transient suppressor diode across a
relay or a solenoid coil. In this case the diode
should be disconnected from the circuit and
re-tested using OUT'OF'CIRCUIT procedures.

B.

r0
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D. "Hands Off" Testing:

When the base lead of devices being tested can be
identified, leave the Test Switch in- the uppermost
position. The transistors can then be probed 

-one-by-

.ole, by connecting the green lead to the base, and thLe
blue and yellow leads 1o the collector and emitter.
respectively. The audible tone will tell you when the
transistor is good. Occasionally, the collector and
emitter leads may have to be interchanged to produce a
tone.

The "Hands 
off' method is useful when it is necessarv

to test a number of transistors in a circuit, or when it is
impossible to connect all three leads to the device
being tested. If one lead can be clipped onto the
device, both hands will be free to probl ihe remaining
two leads. With this feature, you can also use th6
B & K-Precision DYNAFLEX MODEL Fp-s PROBE
(optional) to test devices from either side of the p.C.
board.

E. IntermittentTesting:

often the Model 530 can be used to identify intermit-
tent transistors in a circuit. connect the test reads to
the suspected transistors and move the TEST Switch
until the tone is heard. Then, leaving the 530 in this
position, the transistor can be subjEcted to various
physical tests such as tapping, heating, or cooling. An
intermittent transistor will be indicateo uy an intermit-
tent tone. A can of "lnstant Cold Spray" is quite
useful for providing rapid cooling of-diicrete com_
ponents.

OUT. OF.CI RCUIT TESTING

A. Transistors:

l. Good-Bad Tests (power and signal transistors).

a. Set the DRIVE Switch (5) to the LO position.

b. Insert the transistor into Device Test socket
(7), or. connect the three test leads (in any
manner) to the three leads of the transisior vol
wish to test. The test leads must be plugged
into their respective color Test Lead Soc-tiets
(6).

c. Move the Test Switch (4) slowly through its
gi{ positions until one of the two red limps,
(1) or (2), glows. A tone also will be heard'if
SPEAKER Switch (8) is ON. The lamp that
glowsindicates whether the device is NnN 1t)
or PNP (2). In LO drive, most transistors thai
test good_will do so in only one Test Switch
position (see "THINGS TO KNOW ABOUT
THE 530")-. In this Test Switch position, all
the leads of the transistor can be identified as
shown in the Lead ldentification Window (3).

E d. lf there is no good indication (neither of the
*- two.lamps glows) as the Test.switch (4) is

s-lowly moved through its six positions, ii LO
drive, then the device under test is one of the
following:

(1) Transistor with high leakage or very low
gain (may not function properly in cir-
cuit).

(2) Device with open/shorted elements.

(3) FET that will not test with LO drive.
Verify before proceeding.

(4) Device is a Power Darlington type, which
requires high base drive voltage. Re-test,
using HI drive, after verifying that device
is a Darlington.

e. A transistor which tests good can be further
evaluated for beta, fr and voltage breakdown.

Beta Tests:

a. Place the Test Switch (a) in the position in
which all transistor leads are properly
identified.

b. Set the NPN/PNP Switch (12) to the position
indicated by good test light (1) or (2).-

c. Place the LO PWR/HI PWR Switch (10) in the
appropriate position, depending on the type
of transistor to be tested. If no information is
available for the transistor under test, the
physical size generally indicates whether it is
intended for high-power or low-power applica-
tions; regardless, the transistor will not be
damaged if tested in both positions. In fact, a
high-current and low-current beta test can be
performed for any transistor.

d. Turn the TRANSISTOR- BETA/FET prn
Switch (9) to the TRANSISTOR BETA p;ii:
tion and observe the LEAKAGE/GAW Meter
(19). Read the transistor gain on the LO or HI
beta (B) scale of meter (19) depending upon
whether the LO PWR or HI FWR position,
respectively, of switch (10) is selected. The
beta reading is given directly on each scale.

e. If there is any doubt about the proper lead
identification, note the beta reading- of step"d" above and then place the Test Switch 1+)
in the adjacent position which has the same
base color identification as observed in the
I-ead Identification Window (3). Hold the
TRANSISTOR BETA/FET Bm Swirch (9) in
the TRANSISTOR BETA poiition and 

'ob-

serve the beta reading obtained on meter (19).
The higher_ reading corresponds to the proper
position of Test Switch (a). The Test Switch
position gving the lower beta reading is the
reverse beta (collector and emittei inter-
changed).

f. As a further aid in device identification, the
Model 530 is designed so that no reading is
obtained in step "d" if the device under test is
a FET. If a reading is obtained with the
TRANSISTOR BETA/FET gm Switch (9) in
the FET gp position, the deviie under ieit is
a FET and the gain or gm, is observed on the
appropriate gm scale of rhe LEAKAGE/GAIN

2.

q
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meter (19).

fr Tests:

Measurement of lhr fr parameters of bipolar
transistors is complex in theory and performance.
A detailed explanation of fr meaiurements is
provided in the appendix of this manual.

When measuring fr, it is important to know that,
with some transistors, the same meter deflection
may occur on two ranges, such as the Gl00 MHz
and the G500 MHz ranges. The fr of the transistor
is always the range reading that gives the highest
numerical value (in this example, the reading on
the G500 range applies).

a. To obtain reliable information regarding the
frequency characteristics of the tranJistor
under test, the lead identification and polarity
of the device must be known as determined iir
the previous tests.

b. Insert the transistor under test into the
appropriate fr test socket (15) oL (16). The
transistor leads must properly match the
socket lead designations.-If ihe hevice cannot
be made to fit into the socket provided, use
the three-lead adapter provided 

-to 
make the

connections to the transistor. Note that any
additional lead length can be detrimental to
the accuracy of this test; therefore, the
three-lead adapter should be used only if
absolutely necessary.

c. Set the fr RANGE MHz Switch (ti) to ttre
0-1500 range and read the value on the fr
meter (18) on the 1500 MHz scale.

d. If the reading is greater than 300, this is the fr
of the transistor under test.

e. If the observed reading is less than 300, set
the RANGE, MHz switch (17) to the 0-500
range and observe the meter (18). If the
reading is greater than 50, this is the fr of the
transistor under test.

f. If the observed reading is less than 50, set the
RANGE, MHz switch (17) to the Gl00 range
and observe meter (18). This is the fr reading
of the transistor under test. The accuracy oT
readings below 5 on this range is questionable.

g. If there is a difference in readings on two
ryng9s where the scales overlap, the largest
absolute value for fr is the most accurate. 

-

NOTE ON VOLTAGE AND
BREAKDOWN TESTS

All voltage and breakdown tests outlined here
eliminate the need to know the device lead
identification when beginning the test. In cases
when the de'{ce lead identification is known.
the following table indicates the connectionS
required for the device tests. The indicated
positions of Test Switch (4) correspond to the

uppermost for position I and the adjacent
position for position 2. Both of these Test
Switch positions have the green base identifi-
cation in L.ead Identification Window (3).
Connections can be made to the test leads
provided or the device can be inserted into Test
Socket (7). The required connections are
indicated by an "X". Where no connection is
required, 56NC" is entered.

TEST LEAD COLOR AND NUMBER

4. -|YCgS (Collector-Emitter Breakdown Voltage
With Base Shorted to Emitter):

a. Connect transistor to the test leads or plug it
into the test socket (7).

b. Make sure the DRIVE switch (5) is in the LO
position.

c. Move the Test Switch ( ) to the position
which produces a good indication, as in-
dicated by the polariry lights (l) or (2).

NOTE

If the good-bad test of paragraph "A-1" results
tn a_good indication in two adjacent positions
of Test Switch (4), the coilector can be
identified by observations during the leakage
test as follows:

o Set the LEAKAGE VOLTS Control (14)
to about 10 volts.

o Depress the PUSH-TO-TEST Switch (13)
and move the Test Switch (4) between the two
positions which gave a good indication.

o The Test Switch (4) position which gives
the lowest indicated current on LEAKACE/
GAIN Meter (19) is the position in which all
transistor leads can be identified.

d. Set the NPtI.{/PNP Swirch (12) to the position
cg'rlespor.lding to the polariry light (l) or (2)
which lights.

e. Set the LEAKAGE VOLTS Control (l ) to
zero.

i i

1' l r ,

t 2

Device
Tests

Yellow (3)

Emitter

Green (2)

Base

Blue ( l)

Collector

Test
Switch
Position

BVCES, ICES
BVCEO, ICEO
BVCBO, IC3O
BVECS, I6CS
BVECO, IECO
BVEBO, IpgO

X
X

NC
X
X
X

X
NC
X
X
NC
X

X
X
X
X
X
NC

I
I
I
2
2
2
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f. Depress the PUSH-TO-TEST button (13) anO
slowly increase the LEAKAGE VOLTS Con-
trol until a sharp increase or sudden change in
current is observed on LEAKAGE/GAIN
Meter (19), The voltage indicated on the panel
is the collector-emitter breakdown voltage
with the base shorted to the emitter (BV..J.
For an exact measurement of this volffi,
connect a high-impedance voltmeter across
the collector and emitter terminals of the
device under test. Do not leave the voltmeter
connected after the voltage measurement.

I CgS (Collector-Emitter Current With Base
Shorted to Emitter):

This current is a specified limit at a specified test
yo-f-tage. If these values are known, proceed as
follows:

a. Leave Test Switch (4) in the test position used
in the previous test.

b. The transistor connections are the same as in
the previous test.

0. If only an approximate voltage indication is
required, the panel calibration of the LEAK-
AGE VOLTS Control (14) can be used. If the
exact test voltage is desired, connect a high-
impedance voltmeter to the emitter and
collector terminals of the device under test.

d. Depress the PUSH-TO-TEST Button (13) and
set the LEAKAGE VOLTS Control (t4) to
the specified test voltage.

e. Disconnect the voltmeter, if used, after the
test voltage has been set; otherwise the leak-
age current measurement will be in error.

f. With the PUSH-TO-TEST button (13) de-
pressed, observe the leakage current as indi-
cated on LEAKAGE/GAIN meter (19). This is
the 1695 value of the device under test.

_PYCAO (Collector-Emitter Breakdown Voltage
With Base Open):

a. After determining the proper position of Test
Switch (a) in paragraph "2" above, disconnect
the base lead, either by disconnecting the test
lead if so connected, or by bending the base
lead and inserting the transistor in the test
socket (7) so that only the emitter and
collector leads are conne cted. Be sure that the
unconnected lead does not touch the panel.

b. Set LEAKAGE VOLTS Control (14) to zero.

c. Depress the PUSH-TO-TEST button (13) and
slowly increase the LEAKAGE VOLTS con-
trol (14) until a sharp increase or sudden
change in current is observed on LEAKAGE/
GAIN meter (19). The voltage indicated on
the panel is the BVCBO value.

This current is a specified limit at a specified test
voltage. If these values are known, proceed as
follows:

a. Leave Test Switch (4) in the test position used
in the previous test.

b. The transistor connections are the same as in
the previous test.

c. If only an approximate voltage indication is
required, the panel calibration of the LEAK-
AGE VOLTS control (14) can be used. If the
exact test voltage is desired, connect a high-
impedance voltmeter to the emitter and
collector terminals of the device under test.

d. Depress the PUSH-TO-TEST button (13) and
set the LEAKAGE VOLTS control to the
specified test voltage.

e. Disconnect the voltmeter, if used, after the
test voltage has been set;otherwise the leak-
age current measurement will be in error.

f. With the PUSH-TO-TEST button (13) de-
pressed, observe the leakage current as
indicated on LEAKAGE/GAIN meter (19).
This is the ICpO value of the device under
test.

BVC3O (Collector-Base Breakdown Voltage With
Emitter Open):

a. After determining the proper position of Test
Switch (a) in paragraph "2" above, connect
to, or insert the transistor.under test into test
socket (7) so that only the collector and base
leads are connected.

b. set the LEAKAGE VOLTS control (14) to
zero.

c. Depress the PUSH-TO-TEST button (13) and
slowly increase the LEAKAGE VOLTS con-
trol (14) unti l a sharp increase or sudden
change in current is observed on LEAKAGE/
GAIN meter (19). The voltage indicated on
the panel is the BVC3O value.

IC3O (Collector-Base Current With Emitter Open):

This current is a specified limit at a specified test
yof-tage. [f these values are known,- proceed as
follows:

a. Leave Test Switch (4) in the test position used
in the previous test.

b. The transistor connections are the same as in
the previous test.

c. If only an approximate voltage indication is
required, the panel calibration of the LEAK-
AGE VOLTS control (14) can be used. If the
exact test voltage is desired, connect a high-
impedance voltmeter to the base and collector
terminals of the device under test.

8.

&,

6.

9 .

%
7 t?,?r,(Collector-Emitter Current With Base
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Depress the PUSH-TO-TEST button (13) and
set the LEAKAGE VOLTS control (14) to the
specified test voltage.

Disconnect the voltmeter, if used, after the
test voltage has been set; otherwise the leak-
age current measurement will be in error.

with the PUSH-TO-TEST button (13) de-
pressed, observe the leakage current as
indicated on LEAKAGE/GAIN meter (19).
This is the 1699 value of the device under
test.

Disconnect the voltmeter, if used, after the
test voltage has been set; otherwise the leak-
age current measurement will be in error.

With the PUSH-TO-TEST button (13) de-
pressed, observe the leakage current as in-
dicated on LEAKAGE/GAIN meter (19). This
is the IB3O value of the device under test.

f.

f.

10. BVE3O (Reverse Emitter-Base Breakdown Voltage
With C-ollector Open):

a. Set the LEAKAGE VOLTS Control (14) to
zeto.

Set the Test Switch (4) to the position
adjacent to that used for the BV6,p.s test of
paiagraph "2" which has the same"Fise color
indication in Lead Identification Window (3).

Dsconnect the collector lead, either by dis-
connecting the test lead if so connected, or by
bending the collector lead and inserting the
transistor in Test Socket (7) so that only the
emitter and base leads are connected.

Depress the PUSH-TO-TEST switch (13) and
adjust the LEAKAGE VOLTS Control (14)
until a sharp increase or sudden change in
current is observed on LEAKAGE/GAIN
meter (19). This is the BVggg voltage of the
device under test. This voltage can be
measured accurately by connecting a high-
impedance voltmeter across the base and
emitter terminals of the device under test. Do
not leave the voltmeter connected after the
voltage is adjusted.

b .

d.

12. BVSCO (Reverse Emitter-Collector Breakdown
Voltage With Base Open):

a. Set the LEAKAGE VOLTS Control (14) to
zero.

Set the Test Switch (4) to the position
adjacent to that used for the BV6p5 test clf
paragraph "2" which has the same base colclr
indication in Irad Identification Window (3).

Disconnect the base lead, either by discon-
necting the test lead if so connected, or by
bending the base lead and inserting the tran-
sistor in Test Socket (7) so that only the
emitter and collector leads are connected.

Depress the PUSH-TO-TEST switch (13) ancl
adjust the LEAKAGE VOL'�TS conrrol (14)
until a sharp increase or sudden cirange in
current is observed on LEAKAGII/CAI}{
meter (19). This is the tsVfrCO voltage of the
device under test. T'his voltage car] be:
measured accurately by connecting a frigh-
impedance voltmel.er across tire collecl.or artd
emitter terminais oi the clevice under test. Do
not leave the voltmeter connected after the
voltage is arljusted.

IgCO (Reverse Emitter-Collector Current With
Base Open):

This current is a specified limit at a specified test
voltage. If these values are known, proceed as
follows:

Leave Test Switch (4) in the test position used
in the previous test.

The transistor connections are the same as in
the previous test.

If only an approximate voltage indication is
required, the panel calibration of the LEAK-
AGE VOLTS control (14) can be used. If the
exact test voltage is desired, connect a high-
impedance voltmeter to the emitter and
collector terminals of the device under test.

Depress the PUSH-TO-TEST button (13) and
set the LEAKAGE VOLTS control (14) to the
specified test voltage.

Disconnect the voltmeter, if used, after the
test voltage has been set; otherwise the leak-
age current measurement will be in error.

b .

d.

13.

I l. IBgg (Reverse Emitter-Base Current With Collec-
tor Open):

This current is a specified limit at a specified test
voltage. If these values are known, proceed as
follows:

a. l.eave Test Switch (4) in the test position used
in the previous test.

b. The transistor connections are the same as in
the previous test.

c. If only an approximate voltage indication is
required, the panel calibration of the LEAK-
AGE VOLTS control (14) can be used. If the
exac+ test voltage is desired, connect a high-
impedance voltmeter to the emitter and
base terminals of the device under test.

d. Depress the PUSH-TO-TEST button (13) and
set the LEAKAGE VOLTS control (14) to the
specified test voltage.

a,

b.

c.

1 4
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f. Mth the PUSH-TO-TEST button (13) de-
pressed, observe the leakage current as in-
dicated on LEAKAgE/CAIN meter (19). This
is the ISCO value of the device undei teit.

'olX#&:-!ff 
m:rf#i:f iftti,',,,",:, j?reakdown

a. Set the LEAKAGE VOLTS Control (ta) to
zeto.

b. Set the Tesj Switch (a) to the position
adjacent to that used for ihe BVcn" trrf oi
paragraph "2" which has the same"Fise coloi
indication in l"ead Identification Window (3).

c. Connect the transistor to the test leads or plug
it into Test Socket (7).

d. {.ptess -the PUSH-TO-TEST switch (13) and
adjust the LEAKAGE VOLTS contio( f iql
until a sharp increase or sudden ctrangi iri
current is observed on LEAKAGp/dan
meter (19).-This is the BVpCS voltage'oi ifr.
device under test. This"i6ltug, 

"r.n 
b,

measured accurately by connectlng a high-
impedance voltmeter aCross the coilJctor frd
emitter terminals of the device under test. Do
not leave the voltmeter connected after the
voltage is adjusted.

15. bCS^-(Rrverse Emitter-Collector Current With
Base Shorted to Collector):

This current is a specified limit at a specified test
yoltage. If these values are known,- proceed as
follows:

a. I-eave Test.Switch (a) in the test position used. in the previous test.

b. The transistor connections are the same as in
the previous test.

c. If only-an- approximate voltage indication is
rggqired, the panel calibratiori of the LEAK-
AGE VOLTS iontrol (14) can be used. If the
exact test voltage is desired, connect a hieh-
im-pedance voltmeter to the emitter aid
collector terminals of the device under test.

d. Depress_ the PUSH-TO-TEST button (13) and
set the LEAI(AGE VOLTS control 1t4y to ttre
specified test voltage.

e. Disconnect the voltmeter, if used, after the
test voltage has been set; otherwise the leak-
age current measurement will be in error.

f. With the PUSH-TO-TEST button (13) de-
pressed, observe the leakage curreni as in-
dicated on LEAKA_GE/GAII{ rReter (19). Thi;
is the IECS value of the device under'tesi.

FET's:

l. Good-Bad Test (Power and Signal FET's):

a. Set the DRIVE switch (5) to the HI position.

b. Connect the device to the test leads at Test
kad Sockets (6) or insert in Test Socket (7).

c. ll"*ty move Test Switch (a) until the Model
530 indicates-a good FET:'Lamp (l) or (2)
wiil light and a tone will be heard if th;
SPEAKER switch (8) is ON.

d. J-FET's will indicate good in two adiacent
Test Switch position which have the" same
BASE color. (Most J*FET's are symmetrical).

e. The BASE color shown in the [,ead Identifica-
tion Window (3) is the gate.

f. ILlo good indication is received, then the
FET under test is defective.

g. A FET which tests good can be further
evaluated as indicated in the following steps.
Before proceeding, make sure the 

-device

.qo]arity. has been 
-determined 

as indicatetl ty
lights (1) or (2).

2. gp Tests:

a. Move the Test Switch ( ) to a position which
produces a good indication.

b. Set the NpN/pNp switch (12) to the device
polarity indicated by light (l) or (2). However,
for enhancement mode FETs, ttre NpN/pNp
switch must be set opposite to the polarity in_.
dicared by light (t) or (2).

c. Place the LO PWR/HI pWR switch (10) in the
appropriate position, depending on the type
of FET to be tested. ff no ilnformation 

^is

available for the FET under test, the physical
size generally indicates whether it is iirtdnded
for $Bh-power or low-power applications;
regardless, the device wili not be damaeed if
tested in pgth positions. In fact, a'high-
current and low-current g* test can be Sr_formed for any FET.

d. Turn the TRANSISTOR BETA/FET gm swirch
(9) to the FET g* position.

e. Read the gp for the FET on the appropriate
96 scale of LEAKAGE/GAIN metei (t g).

CAUTION
Junction FET's can be driven into conduction
and reverse breakdown _by the ltodit j3d;
without damage. MOS FEf's however, can be
permanenlly- 

Smagrg if breakdown voltages
are exceeded. To avoid damage to a FET wtri?h
is.not positively identified as i Junction type oi
yPS typr,. do not exceed t0 volts in ,"yb? tfrc
lguoy1nq tests. Where the device is properly
identified and test data is available, tt" Oi"i.i,
can be tested to specified limits as'outlined in
the following tests.

&
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3 . IpSS Current:

Currents up to 5 milliamps can be measured below
10 volts; the current indication is limited to 100
microamps when testing above 10 volts. Although
the Ip5g values for many J-FET's are specified at
drain-to-source voltages above l0 volts, the Ingq
values obtained between 5 and l0 volts caribE
considered accurate because the drain current
characteristic usually is constant above a few volts
(See. Fig. 3). Most power FET's will provide
full-scale readinp because the IOSS values are
considerably higher than 5 milliamps. If a full-scale
reading is obtained below 5 volts, the actual IOSS
value is greater than 5 milliamps and cannot be
measured accurately with the Model 530.

microamperes to several milliamperes, and in
some cases will be limited to 5 mA.

FET Gate Lrakage: Drain-to-Gate and/or Source-
to-Gate I-eakage.

a. Note the potarity indicated by lights (l) or (2)
in the GOOD test.

b. Set the NPN/PM Switch (12) to the opposite
polarity of that indicated in (a).

c. Set LEAKAGE VOLTS Adjust (14) to l0
volts, approximately, or the desired test volt-
age, if known.

d. Depress the PUSH-TO-TEST button switch
(13) and move the Test Switch (4) through all
six positions and watch LEAKAGE/GAIN
meter (19). If the device is good, the meter
will indicate zero current in two of the six
Test Switch positions.

FET Drain-to-Gate or Source-to-Gate Leakage
(Junction Diodes):

a. With the FET connected to the test leads or
inserted in test socket (7) place DRIVE
Switch (5) in the HI position and operate Test
Switch (4) until a good indication is obtained.
Iamp (l) or (2) will light.

b. Note the base color which appears in the [,ead
Identification Window (3). This identifies the
connection to the gate of the FET under test.

c. Set LEAKAGE VOLTS control (1a) to zero.

d. Set the NPNIPNP switch (12) to match the
polarity indicated by lights (l) or (2).

e. Position the Test Switch (4) so that the color
associated with the gate lead is indicated as
the collector lead in the Lead ldentification
Window (3).

f. Depress the PUSH-TO-TEST switch (13) and
slowly adjust the LEAKAGE VOLTS control
(14) starting at zero and gradually increasing
until a sudden increase in leakage current is
indicated on LEAKAGE/GAIN meter (19).'
The current and the corresponding voltage
have the following meaning for two types of
FET's:

J-FET: Forward bias current and voltage
for the gate-to-channel P-N junc-
tion.

MOS-FET: The Breakdown voltage for the
combined currents of the gate-to-
channel leakage current and the
protection diode if present on
device.

Depletion Mode FET's (low-power):

4.

5.

5
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z
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E
E
l

7 .
E

I
o
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Frg. 3.
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Vp5- DRAIN SOURCE VOLTAGE (VOLTS)

Typical depletion mode FET characteristics:

d.

e.

a. Set the LEAKAGE VOLTS control (14) .to
zero.

b. Move Test Switch (a) to a position which
produces a good indication.

Set tlre NPN/PNP switch (12) to the position
indicated by GOOD test lights (1) or (2).

Depress the PUSH-TO-TEST button (13).

Increase LEAKAGE VOLTS control (1a) and
observe LEAKAGE/GAIN meter (19). Do not
exceed 10 volts unless the FET type and test
parameters are known. A high-impedance volt-
meter can be connected across the drain and
source of the device under test to determine
the exact voltage corresponding to an ob-
served Inss reading. Once the observed cur-
rent exct6ds 5 mifiiamps below l0 volts or
exceeds 100 microamps above 10 volts, the
panel voltage calibration does nof apply be-
cause of the built-in current limiting circuitry.

The LEAKAGEiGAIN meter (19) will read
IpSS. IpSS of FET's can range from a few 6.
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Drain-to-source leakage of low-power depletion
mode FET's cannot be measured reliably by the
Model 530, as this requires that the gate be
reverse-biased while testing. Merely disconnecting
the gate lead leaves the device subject to stray
pickup and/or leakage currents, and with the
extremely high gate impedance there is no way of
assuring that the gate will pinch off.

7. Enhancement Mode FET's (low power):

Good-Bad and g* tests (par. B-l and -2) are ap-
plicable for enhancement mode FETs.

Diodes:

1. I*ad Identification: The anode and cathode leads
of the diode can be identified.

a. Set the POLARITY switch to the PNP
position.

b. Set the VOLTAGE ADJUST control (la) to
about 5 volts.

c. Connect the blue and yellow test leads to the
diode leads.

d. Depress the PUSH-TO-TEST Switch (13),
move the Test Switch (a) to whichever of the
two green BASE positions produces an up-
scale reading on LEAKAGE/GAIN meter
(19). The diode cothode is connected to the
test lead color indicated as the COLLECTOR
(c) in the kad Identification Window (3).

2. kakage:

a. Connect the blue and yellow test leads to the
two ends of the diode under test.

b. Set Test Switch (a) to the uppermost position
(green base lead indication).

c. Set NPN/PNP Switch (12) to the PNP
position.

d. Set the LEAKAGE VOLTS control (14) to
about 5 volts.

e. Depress PUSH-TO-TEST button (13) and
operate test switch (4) between the upper two
test positions (gree base indication).

f. Observe LEAKAGE/GAIN rneter (19) and
note that in one of the two test switch

positions the indicated current is high and in
the other it is lower.

g. l,eave Test Switch (a) in the test position
which gives the minimum or zero reading on

eter (19).

h. Adjust LEAKAGE VOLTS control (14) clock-
wise until a sudden increase or change in
the indicated meter reading occurS. This
corresponds to the breakdown voltage
threshold for the diode. Any current indica'

tion indicated below the breakdown point of
the diode is the leakage current for the device.

7*ner Diodes:

1. L,ead Identification:

a. Connect the blue and yellow test leads to the
two leads of the diode.

b. Set the NPN/PM Switch (12) to the PNP
position.

c. set the LEAKAGE VOLTS Control (14) to
about 5 volts.

d. Depress the PUSH-TO-TEST Switch (13) and,
while alternating between the two top posi-
tions of the Test Switch (4), note which Test
Switch position gives the hightr reading on
the LEAKAGEiGAIN meter (19).

e. Now the leads can be identified by the Lead
Identification Window (3). The color corres-
ponding to collector (c) is the cathode and the
emitter color corresponds to the anode.

2. Z.ener Voltage:

a. Connect the blue and yellow test leads to the
two leads of the diode.

b. Set the LEAKAGE VOLTS Control (1a) to
about 5 volts.

c. Operate the PUSH-TO-TES-T Switch (13) and
select one of the two top positions of the Test
Switch (4) that gives the lowest current
reading as observed on LEAKAGE/GAIN
meter (19).

d. With the PUSH-TO-TEST Switch (13) de-
pressed, increase the LEAKAGE VOLTS con-
trol (14) until a sharp increase or sudden
change in current is observed on LEAKAGE/
GAIN meter (19). This is the zener voltage of
the device under test and at the current
reading indicated.

e. The exact zener voltage can be determined by
connecting a high-impedance voltmeter to the
diode terminals.

E SCR's:

1. Set the DRIVE switch (5) to the HI position.

2. Connect the three test leads (in any manner)
to the three leads of the SCR you wish to test.

3. Move the Test Switch (4) slowly through its six
positions. For most SCR's, the NPN lamp (1)
glows in one test position and the PNP lamp (2)
glows in another test position having a different
BASE color shown in the Lead Identification

D.

C.

&

'&
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4 .

5 .

Window (3). Some medium and high voltage
SCR's may give only an NPN indication.

The SCR is good if an NPN indication is ob'
tained. The additional PNP indication, if ob-
tained, merely confirms that the device is an
SCR rather than a transistor.

With the Test Switch (a) in the position that
exves the NPN indication, lead identification
is thus; base color is gate lead, emitter color is
cathode lead, and coilector color is anode iead.

6. If the NPN lamp does not light in any test posi-
tion, the SCR is defective. A "good" indication
verifies that the SCR can be triggered into con-
duction, and in most cases this is sufficient
testing. However, it is sometimes desirabie tcr
additi-onally test whether or not the SCR's
forward blocking voltage is normal. Normal leak-
age current of good SCR's may exceed the 100
pA current iimit of the LEAKAGE test in the
Model 530 Semiconductor Tester, therefore it
is not recommended for this test. See the pro-
cedure in the APPENDIX.

MODEL 530 CIRCUIT DESCRIPTION

A. Test Switch

The 530 semiconductor tester uses a six-position
lever switch located at the top right corner of the
front panel. This switch is used to connect the
device- being tested in the correct manner for
testing. As this test switch is moved through its
positions, the device that is connected either to
the three test leads or plugged into the test socket
is connected in all possible configurations for
further testing. The uppermost position is the
"nornlal" connection, that is the test socket is
connected in the standard triangle configuration to
the testing circuits and the blue, green and yellow
test leads are connected to the collector, base, and
emitter circuits respectively (drain, gate and source
for FET's).

In two of the six positions, using HI drive, the
device is connected properly for the basic test
circuitry. This is true since all bipolar transistors
have gain, although usually very little, when the
collecior and emitter are interchanged, and most
junction FET'; are symmetrical. These two test
iwitch positions are always adjacent and always
display the same base color in the Lead ldentifica'
tion Window whenever the 530 is indicating a
good device.

In LO drive, a transistor should indicate good in
only one test switch position since limited base
drive and lower detection sensitivity allow the
detector to test the device as good only in its high
gain connection. A device that indicates good in a
iingte test switch position in LO drive is connected
properly for further gain testing with the Model
530.

B. Good/Bad Test Circuitry

1. The Model 530 test circuitry uses two clock
generators that produce a series of pulses designed
to test a device periodically, about seven times per 

'

second. These short, high-current pulses are
applied to the collector (rlrain); the first is positive
for testing NPN/N-CH devices, followed by a
negative pulse for testing PNP/P'C!' devices.
During these pulses, a shorter pulse of the $ame
polariiy is applied to the base (gate) of the device,
which drives the collector (drain) voltage toward
saturation. (See Fig. 4, pulses A and B.)

l 8

Taking a closer look at the basic test circuitry,
refer to Fig. 4 and schematic. The slow clock,
which runs 1t approximately 7 ttz, initiates e-ach
test period while iimultaneously resetting flip-flop
1 and flip-flop 2. Jfhe fast clock runs at approxi'
mately 5OO Hz and controls the pulse-forming
circuits.

The pulse-forming circuit uses a combination of
toggles and RS fl ip-flop to produce_tlre proper
sequence of pulses for the collector (drain) drive
circuit, and the base (gate) drive circuit.

The collector (drain) and the base (gate) drive
circuits are level-shifting cornpleruentary drivers
which can deliver several hundred milliarnperes at
+5V and -5V, or return to zero volts.

A properly connected NPN or N-channel device
will see both rvaveforms 'A' and 'B' of (Fig. a).
The collector (drain) will see waveform 'A', and
the base (gate) of the device uncler test rviii see
waveform'B'.

Note that during the positive excursion of the
collector (drain) voltage, the base (gate) is driven
first negative and then positive.

If the device being tested is NPN or N-channel, the
collector (drain) voltage will drop abruptly when
its base (gate) is driven positive. This negative'
going transition, which will only ocgur if gain
action is present (a good device), is differentiated
and the signal produced is used to latch flip-flop I
of Fig. 4.

If a PNP or P-channel device is tested, the turn-on
transition occurs during the second half of wave'
form 'A' of Fig. 4, and in the opposite direction.
This transition (positive-going) is differentiated
and the produced signal is inverted and used to
latch flip-flop 2 of Fig. 4.

Of course, other pulses appear at the differentiator
output, since all voltage transitions of pulse 'A' are
similarly differentiated, but the synchronized
gating circuits prevent the unwanted pulses from
reaching flipflops 1 and 2, thus eliminating wrong
indications.

The input to flip-flop I is enabled only during the

1 .

2 .

2 .

3 .
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c.

time period in which a NPN or N-channel device
can be detected and similarly flip-flop 2 is enabled
only when a PNP or P-channel device can be
detected. Only the flip-flop which corresponds to
the type of device being tested can be latched.

4. The outputs of flipflops I and2 of Fig. 4 are either
+5V or - 5V, depending on whether the device
tested was a good MN/P-channel or PNP/
P-channel. The output from the activated flip-flop
drives a LED DRIVER which produces enough
current to turn on the corresponding front panel
indicator, the MN/N-channel or the Pl{P/
P-channel LED.

When either flip-flop I or 2 is latched, the speaker
driver is activated and audible tone is heard
through the speaker, indicating a good device.

Lreakage/Breakdown Test Circuitry

1. The 530 leakage/breakdown voltage circuitry uses
an externally controlled DC power supply.Voltage
and current sensors control automatically, via
feedback, the voltage regulator that feeds the
external load (See Fig. 5 and schematic).

A four-stage amplifier circuit is used to drive a
meter driver which in turn drives the meter, on a 0
to 5 mA non-linear scale.

2. Taking a closer look at the leakage/breakdown
voltage circuitry, refer to Fig. 5 and schematic.

A voltage-adjust potentiometer is connected to a
DC power supply. This potentiometer which is the
front panel LEAKAGE VOLTS control, drives a
series iegulated circuit, and it can vary from zero
to 100V. The voltage regulator is fed back through
voltage and current sensors, which automatically
control the voltage and current outputs to the
external load.

3. The external load (device under test) is connected
to the voltage regulator through the polarity
switch (NPN N-channel/PM P'channe[), the _lwer
TEST SWITCH, and is activated when the PUSH'
TO-TEST switch is Pressed.

When the LEAKAGE VOLTS control on the front
panel is tumed clockwise, the external load voltage
can go up to 100V DC, but this is ture as lolg as
the load- current is 100 pA or less. As the load
impedance drops, the voltage regulator which is
fed back through the voltage and current sensors,
starts to reduce the voltage to maintain 100 pA
through the load. This output voltage reduction
and constant current of 100 pA will continue until
the voltage across the external load drops to about
10V. If tf,e load impedance is reduced to lower the
external voltage below about 10 volts, the low
voltage current'limiting circuit takes over and the
indicited current on the LEAKAGE/GAIN meter
will increase to 5 milliamPeres.

Further reduction of the load impedance, up to a
complete short, will reduce the load voltage to
zeto-. The voltage regulator is current'limited and
can deliver only 5 mA to the external load.

External Load
Device

Under Test

Voltage
Regulator

o10, o11, o12

Voltage
Sensor

D11 ,D12

og,o12
R70,R77

Amp Stage
tc10, D14

D15, D16 , D17

20

Fig. 5. Block diagram, leakage/breakdown circuitry.
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4. The-special voltage and current characteristics of
the leakage/breakdown voltage circuitry Oesc.iteO
above is designed to protect lhe device under test
trom pjing dam.aeed-. This power supply auto-
matically controls the power deliveied'to the
device under test to ensuri safe testing.

It should be emphasized that the LEAKAGE
y9LTq control potentiometer on the fronip;;J
has. only limited control over the actual uoltaee
and current seen-_Uy_tlq external load. a, t""g ?,
this LEAKAGE VOLTS control is set below 

"the
lOV mark on the front panel, the circui; ;;
deliver_ up to 5 mA. When the LEAKAGE totTd
control is turned clockwise, above the lOV *;rk"the actual voltage across the load will rise u."oial
lng to the tront p^anel marking, as long as the load
current is 100 pA or less. \firenever-breakdown
occurs, the internal circuit controls override the

{tqqt panel voltage control. The LEAKAGE
VOLTS control may be set on i00V, with-the
front panel indication of 100 trrA maximu*; Uut
the actual voltage seen by the external load may
be considerably- less than indicated on the front
panel. The actual voltage across the external load
can be measured with a high-impedance voltmeter.
The actual current through the load or aruirc
under test can be seen on ihe top scale of the 530
leakage meter.

5. The current through the device under test drives a
fgytttggf -amplifier. This amplifier driues th.
METER DzuVER which in turn drives the meter.

Each of the four stages of the amplifier drives a
$ull portion of the meter top scale, so that ihe
final result is a segmentally^ linear *iari*g,
current indicator.

NOTES

t

a
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D. Gain Test Circuitry

The 530 gain test circuitry measures the amplification
factors of the devices uncler test" These meaiuremen$
include fi ("Beta") fbr transistors, and 96 (..Trans-
oonductance") fbr field effect transistorsl- for both
low-power and high-power devices.

For a closer look at the gain test circuitry, refer to Fig.
6 and the schematic.

l. Low-Power p

The low-power B uses a square-wave pulse genera-
tor which runs at approximately SbO Hi. fnis
generator drives the LOW p DRIVER which in
turn drives the base of the transistor under test.
The transistor under test is connected to the B test
circuitry through a series of front panel swiiches,
which are set according to the useiinstructions in
the manual. The eiriitier of an NpN transistoi is
L:ornected to the - 5V supply (+5V for pNp). The
or:l lector is comectcd to-ground through iOOn
rcsistor, and AC-couplecl to the law p detection
and amplification circuitry.

The transistor under low g test has a fixed bias of
50 pA, over which the LOW p DzuVER super_
imposes a pulsating 10 pA. The collector curient
generates voitage across the l00O resistor. This
voltage level rvill var-),, depending on the sain
' apabil ity of the transistor'" fhe c.l l ictor vorta;e is
l,oupled to the pui.se stretcher ancl the absciute
:*j*..:nfp!!.1 Ti:c ;rmi-,lifie11 pulses feeij thrr
h,{ETllR. DRIVER ^,vhich iir tuiri qkives tl:e LEAK_
AGtr/GAiN OIJT"OF -CIRCTJI,I merer.
'fh': 

ilynaniic io'or,-b*ta i;araileter of the transistor
is reaC directly on the coinpresserl I_o 0 scaie.

2. Low-Power gs",

Th.u low-power gm, us-es the same square-wave
pulp generator uied for the low-podei p (0.-
:.L9:0 in1lgt! I above). This generator drivesihe
LOYgtp DRIVER whi6h in tuin drives Ure-g.i, lfthe FET under test (see Fig. 6 and the trtt.iltiry.

The FET is connected to the gp test circuitry
through a series of front panel ,"riirhrr, *f.irf, ui.
set according to the user instructions in this
manual. The source of an irl-channei eEf L
corurected to the * 5V supply, (+5V for p-channel).
The drain is connected ib giound trtrouehltiOh
resistor, and AC-coupled tolhe low gp ,i'rt..tG
and amplification circuitry.

The FET under low 96 test is biased for its ZeroGate-voltlgJ !1ain Criiient (losii, *d ih; ibw
961n DRIVER drives the gate'wiil;;' putsuti"g .iV.

The drain current generates voltage across thel00O resistor. This vbltage level wilivary. OeprnO-ing on lhe gain capabiliiy of the FEf.ihr'd;;;
voltage is coupled to the pulse stretcher and theaDsorute value _ry1gltlryr. The amplified pulses feedthe METER DRIVER which iri turn'drives theLEAKAGE/GAIN OUT-OF_CrRCUrf ;rtr.. 

-

the jynamic low transconductance parameter of
the FET is read directly on the cornpiessed Lo gm
scale.

3" High Power B

The high-power B uses a p{.ItSE GENERATOR
which runs at approxim ately 33 Hz, with oul*r,
llTng LLT" dufy cycle, which corresponds' to a
1qq pSEC pulse every 30 mSEC. Th. FULSE
GENERATOR drives tlie HIGH B DRIVER which
in turn drives the base of the transistor under test.
(See Fig. _6 and the schematic.). The transirt", i,
connected to- the p test circuitry through a series
of front panel switches which aie set aciordine to
the user instructions in this manual. The emitie? of
an NPN transistor is connected to the - 5V supply
(+5V for PM). The coilector is connected'to
ground through a l.5o resistor. This voltase pulse
height wili vary, depending i:n the gain ca;a6iirty
of 'rhe transistor. rhe intJgrared c6ilectoi pulses
are arnpi-ified to feed the METER DRIVER, *frirf,
in turn drives the LEAKAGE/GAfN OUT-OF_
CIRCUIT meter. The dynamic high-beta parameler
of the transistor is read directly in the i{i 0 ;;dr.

To disabie any erroneous meter indications whe'-
ever a FET is tested in this position, a FET
SUPPRESSOR circuit senses tire base' ernitter
jtrnction voltage. The typical base emitter dro'of'a
transistor is -6 \DC; if tiiis voltage is higher^trra'
3 VDC, the device under rest is pr"obably"u FET or
a defccrive transistor; and thc l'ilT S{.iFpRIlSCOIt
circuit suppresses the METEIT DRIVITR ampftiier
to prevent a meter indication

4. ltrigh-Power gm

fhe- hieh-p_owgr gm uses the same pulse generator
used for the high power p (described in part 3
lb_oy-** nn . geneiator_ drives the HIGH Bm
DRIVER rvhich in turn drives the gate of ttre pEf
under test. (See Fig. 6 and the schematic,).

The FET is connected to the gp test circuitry
through a series of front panel swiTches which are
set according to the user instructions in this
manual.

The source of an N-channel FET is connected to
the -5V supply, (+5V for p-channel). The drain is
connected to ground through l.5A resistor, and
also through a germanium diode to thb hieh gm
pulse stretcher and absolute value amplifier. 

v e'

The FET under high gm test is driven by a
pulsatinq 4.7-V gate-tb-sorii-ce voltage, at l% duty
cycle. The drain current generatesloltage across
the 1.5S, resistor; this voltage pulse height witt
vary depending on the gain capa6ility of tfie FET.

To. insure proper testing of both depletion and
enhancement mode power FET's, an AUTO_
MATIC BIAS circuit senses the drain current and,
through feedback, adjusts the gate voltage f* 

-u
'Jr'Tt on" condition.- Dependirig on the" device
"lq91 test, tiis bias voltag6 can viry from - f lV io
+12Y, on top of which-the HIGiI gp DRIVER

23
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E.

superimposes the 4.7V pulsating gate-to-source
voltage.

The integrated drain pulses are amplified to feed
the METER DRIVER which in turn drives the
LEAKAGE/GAIN OUT-OF-CIRCUIT meter. The
dynamic high transconductance parameter of the
FET is read on the Hi 96 scale.

fr Circuitry

The 530 fr circuitry measures the gain-bandwidth
product of bipolar transistors. This high frequency
characteristic of transistors is measured on three
separate frequency levels, which correspond to the
three switch positions and the three meter scales. For a
closer look at the fr circuitry, refer to Fig. 7 and the
schematic.

Three tuned oscillators generate three fr base fre-
quencies: 1, l0 and 30 MHz. An AUTOMATIC LEVEL
CONTROL provides feedback to the oscillators to
regulate the outputs to a fixed level. The signal output
of the oscillator in use is fed through a resistor and a
coupling capacitor to the base of the transistor under
test.

An AUTO BIAS circuit senses the collector current of
the transistor under test and automatically varies the
base drive for l0 mA collector current.

The amplified collector signal is fed ttuough a coupling
capacitor to a current-tovoltage converter BUFFER
STAGE. The buffer signal drives the transistor AMPLI-
FIER STAGE. The amplified signal is rectified in the
PEAK DETECTOR and the DC voltage level is fed to
the METER DRIVER, which in turn drives the meter
for the fr value on the range used.

NOTES

€

&
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I

MAINTENANCE AND CALIBRATION

A. I-eakage/Gain Meter "Zero" Calibration

1. Turn the Model 530 power off. If LEAKAGE/
GAIN meter (19) does not indicate zero, insert a
suitable screwdriver in the hole just below the
meter and adjust it to indicate zero on top scale.

2. Tum the Model 530 lower on, if the LEAKAGE/
GAIN meter (19) indicates zero on top scale,
proceed to step #4.It the LEAKAGE/GAIN meter
(19) does not indicate zero, turn the 530 power
dff, unplug the unit and remove the 530 bottom
panel by removing the five screws (three on
bottom panel and two on back panel).

3. Plug in the unit and turn power on. Adjust the
zero control trimpot R-87 with suitable screw-
driver so that meter is at zero. Refer to Fig. 8 for
trimpot location.

TEST SWITCH (4 ) TERMINAL STRIP TRANSFORMER

FRONT PANEL TEST SCREW #1

4. With power on, set the HI PWR/LO PWR switch
(10) to "LO PWR" position. Turn TRANSISTOR
BETA/FET Bm switch (9) to "TRANSISTOR

BETA" posilion. L-EAKAGE/GAIN meter (19)
should read zero on top scale; if not, remove
bottom panel of the 530 and adjust zero p CAL
trimpot R- I 06-wii[- iuita5G iiiewd-riv-eilurEli
holding the TRANSISTOR BETAIFET gm switch
(9) in 

- "1'RANSISTOR BETA" position) so that
the LEAKAGE/GAIN meter (19) reads zero on
top scale. Refer to Fig. 8 for trimpot location.

B. I*akage Circuitry Calibration

1 . LEAKAGE/GAIN meter ( 19) should be zero
calibrated as per section "A" above.

2. Plug the Model 530 into power source and turn
power on.

3. Set Test switch (a) to the top-most position. Set
NPN/PNP switch (12) to "NPN/N-CH" position'

4. Connect a 5.1 KQ resistor in series with a DC
milliamp meter, to the blue an yellow test lead
sockets (6) of the 530. (Blue socket should be
connected to the positive lead of the external
meter).

BACK PANEL SPEAKER

26

The following instructions are for use by qual'
ifred personnel only. To avoid electric shock,

do not perform servicing other than contained
in the operating instructions unless you arc
qualified to do so.

Fig. 8. Bottom view of Model 530, with bottom panel removed.
MAIN P. C. BOARD F, P. C. BOARD
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C. Low Beta/g6 Calibration
l. l*akagelgain meter should be zero caribrated as

per section "A".

Press Model 530 PUSH-TO-TEST switch (13) and
adjult front panel LEAKAGE VOLTS conirof 1l+;
so that the external meter reads 0.9 milliamp DC.-

The Model 530 LEAKAGE/CAIN meter (19)
should read 900 pA on top scale. If meter.doer'noi
read 900 pA, unplug the 530 ancl remove the
bottom panel .

liyg ttrl 530 into the power source and repeat step
#5. With suitable_- scrervdriver, adjust 

^ 
trimpot

R-l03 so that LEAKAGE/GAIN meter (19) reads
900 gA on top scale. Refer to Fig. 8 for tiimpot
location.

{.jnplug the lvlodel 530, and remove the bottom
panel (b:, removing the five screws, three on
bottom panel anrl tr,r.'c cn pack nanel).

Brri ld yoursell a sinrple resistive nctworl<. as sholvrr
irt Fig. 9 (eithr:r: by llxed resistors or by arjji"rsting
trirnptrls).

(19) should read full scale. [f not, adjust main p.C.
board trimpot R-l0l with suitable icrewdriver so
that LEAKAGE/GAIN meter reads full scale.
Refer to Fig. 8. I$plug the Model 530 from power
and disconnect all leads. Replace test screw #t *a
washer to its original position. Refer to Fig. g.

D. High Betalgm Calibration

l. LEAKAGE/GAIN meter (19) should be zero
calibration as per section "A".

2. Tum power switch (l l) on and the DRIVE switch
(10) to 6'LO" position. Connect the threc test
leads to a power transistor (any power transistor
TO-3 package will do). Move-fest Switch (4)
through its positions until the unit indicaies"GOOD" devi.cg (MN/N-CH or pNp/p-CH lamp
will light), ffid leave lever Test Switch (4) in that
position.

3. Set MN/PNP switch (12) rr: eirher .,NPN/N-CI{"
or "PNP/P-CH" position. as indicatecl by the"COOD" LED polaritv. Set FII PWR/LO- pWR
switch (10) to its "FII pWR" position.

5 .

6 .

7 .

1
L .

l .

4. Identify the collector terminal of the transistor
under test. Connect an oscilloscope probe to the
collector lead of the power device^ under test.
Connect oscilloscope ground lead to the back
panel. (Oscilloscope should be set to DC with
horizontal sweep of 10 rnSEC/DIV. and verticai
gain of I volt/div.).

Turn TRANSISTOI pry{FpT sm swirch (9)
to tlier "TRANSIST'OR BETA" rroiilion. Obseive
oscilloscope. Record pulse voltagb ireight (V) (Fig.
I  0) .

{

5 .

6 .

Fig. 9. llesistive net*'ork.

Rerrri;ve ttr* sLna.ll erounding TEST screw #1 ancl
washer irsm back of'the main p.C. troard iat ttre
coiner next to the pushbutron switch). Ret-er to
Fig. 8. (jonrrect a lead between point i,A" of th*
rcsistive network (Fig. 9) and rnain p.C. boarcl test
flRtlt,2 

(TP-2); also connect a lead between point
),|].'^(Ffg. ̂ 9) and main P.C. board test point 3
('fP'3). Refer to Fig. 8.

*t^ Ut PWR/LO PyR switch (10), of the Model
530, to the "LO PWR" position. Set NPN/pNp
switch {t! .t9 the "MN/N-CH" position. kver
Test switc! (4) should be in the top-most position.
Connect the blue test lead, which should be
gqge.9 into the blue test lead socket (6), to poini"C" of resistive network (Fig. 9).

Plug the Model 530 into the power source and
lu11 R,rlwer switch (l 1) on. Tuln TRANSISTOR
PFI+/.FET Bm switch (e) to ,.TRANsrsion

{bll '  position.. LEAKAGE/GAIN meter (19)
should read "50" on LO p scale. If not, aAjusi
main P.C. board trimpot R-121 with iuitible
T:.jtd,lL.I (while holding the TRANSISTOR
I:I+{l E l sm. switch (9) in ..TRANSISTOR
y!tA" position), so that the meter reads ,.50,'on
L() p scaie. Refer to Fig. 8.

Connect the blue test lead to point ..8,, of ths
resistive network (Fig. 9). Turn the TRANSISTOR
PEIALFET Bm switch (9) to ..TRANSTSTOR
BETA" position. The LEAKAGE/GAIN meter

6 .

Fig. 10. Pulse voltage waveforms.

9ting F ?p! in Fig. 1.1. find the pulse height (V)
(recorded in step 5), on the horizonti u*is.
Extend a vertical line from that point. The
intersection of that line with the diagonal line
when projected on the vertical axis shorild be the
19*qyiryd 

"HI 
B" scale reading. Record this value"HI 

P CAL." If another valJe is on the ,.HI 
B"

scale, unplug the Model 530 and remove the
bottom panel to expose the printed circuit board.
(Do not remove or upset test transistor connec-
tions and Model 530 control settings.

Plug the Model 530 into the power source. Turn
TRANSISTOR BETA/FET gm switch (9) to the

7 .

7 .
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Hi B Meter
Scale

Pulse
Heigh t  (V l
in Volts

Fig. 11. Hi p calibration chart.

"TRANSISTOR BETA" position, and adjust trim-
pot R-92 with suitable screwdriver so that LEAK-
AGE/GAIN meter (19) reads the recorded "HI 

B
CAL" value (found in step 6) on the "HI p" scale
of the LEAKAGE/GAIN meter (19).

fr Circuit Calibration

1. Turn Model 530 off. If fr OUT-OF-CIRCUIT
meter (18) does not indicate zero, insert a suitable
screwdriver in the hole just below the meter and
adjust it to indicate zero on the top scale.

2. Remove the Model 530 bottom panel by removing
the five screws (three on the bottom panel and
two on the back panel).

Tum Model 530 power on. Without any transistors
plugged into fr sockets (15) or (16), check for fr
meter (18) reading of zero for each range selected
on the RANGE, MHz Switch (17). If the fr meter 5.
(18) does not read zero, adjust R-55 to obtain a
zero reading (Fig. B).

Calibration of Automatic Bias Circuit.

Equipment Required:

o Any good quality digital Voltmeter (B & K-
Precision Model 2800).

. Any known good NPN and PNP Tran-
sistors.

(a) Tur-- Model 530 power on.

(b) Insert NPN Transistor into front panel tran-
sistor socket labeled NPN (16)

(.) Place current meter in series with the collector
lead. (See Fig. 12.)

Fig. 12. Field calibration, fr circuir.

(d) Adjust R-22 fpr a collector current of 10
milliamperes (See Fig. 8 for location of R-22).

(.) Remove NPN Transistor and insert PNP Tran-
sistor into front panel socket iabeled PNP (15)
with current meter in series with the collector
lead (See Fig. 13). Current measured should
be between 9 and l1 rnilliamperes for proper
operation.

*_---t

Fig. 13. Field calibration, fr circuit.

Calibration of I MHz" 10 MHz. and 30 N4tIz
oscillators.

Equipment Required:

o Frequency Counter - 100 mV sensitivity
at frequency up to 30 MHz (B & K-
Precision Model 1801).

o Any NPN transistor with an fr of greater
than 500 MHz.

o Non-metall ic coil-adjustingtool.

(a) Tum Model 530 power on.

(b) Insert NPN transistor into front panel socket
labeled NPN (16). All frequency measure-
ments are taken at TP-4. See Fig. 8 for
location of TP-4 and oscillator coils.

3 .

4.
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Fig. 14. Field calibration, fr circuit.

(c) Set Range Switch (17) to 0-100. Adjust L1
for a reading between .98 MHz and I .OZ lvtHz.

(d) Set Range Switch (17) to 0-500. Adjust L2
for a reading between 9.8 MHz and 10.2 MH;

(e) Set Range.Switch (17) to 0-1S00. Adjust L3
for a reading between 29.5 MHz ana gO.5
MHz.

Calibration of fr Meter Scales.

Equipment Required:

o Oscilloscope with a minimum band width
of 5 MHz (B & K-precision Model 1466
or equivalent).

r Oscillator capable of producing'a I MFIz
sine wave with an output of lV peak-to-
peak (B & K-hecision Model30i0, 3020,
or equivalent) .

o One IKA fi% ll4-watt resistor and one
620A $% | l4-watt resistor.

(u) Connect two resistors in series and connect to
Model 530 NPN Transistor Socket (16) as
$oy" in Fig.^l4._Tuqr power on. (Sed Ffg. S
for location of R-56, R-59 and R-sS)

Set Range Switch (17) to 0-100.

Set output of external I MHz oscillator for
output of lV peak-to-peak.

Adjust R-56 for a re_a{ing of 60 on the top
scale of the fr meter (18).-

Set Range Switch (17) to 0-500.

Set output of external I MHz oscillator for
output of .6V peak-to-peak.

Adjust R-59 for a re.ading of 60 on the top
scale of the fr meter (18).-

Set Range Switch (17) to 0-1500.

(i) Set output cif external I MHz oscillator for
output of .6V peak-to-peak.

0) Adjust R-58 for a reading of 54 on the top
scale of the fr meter (18).

P.C. Board Service Procedures

l. Removal of main P.C. board for service.

(a) On the control panel, rernove the glamor caps
(lift the gaps perpendicular from-the pane't;
from the following switches:

o DRIVE switch (5).

o LO PWR/HI PWR test selector switch
(10) .

e NPN/PNP test selector switch (lZ).

(b) Pull to remove knob from the LEAKAGE
VOLTS control (14).

(c) Pull to remove knob and remove the mount-
ing nut from the TRANSISTOR BETA/FET
96 test selector switch (9).

(d) Turn the Model 530 over so that it lies with
the control panel face down and the bottom
panel up.

(e) Remove the bottom panel by removing the
three screws in the bottom panel and- two
screws in the back panel nearest the bottom
panel.

(0 Remove the six P.C. board mounting screws
(identified with an asterisk in Fig. 8) from the
main P.C. board located as follows: 

'

o Two screws near back panel.

o Three screws near front panel.

o One screw near terminal strip.

F.

6 .

(d)

(b)

(')

(')

(0

(e)

(h)
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2 .

(g) Being careful not to break any wires, raise the
front edge of the main P.C. board and slide it
toward the front so that the back edge clears
the transformer. Next, rotate the main P.C.
board with the front edge up with the board
in the vertical position for full access to all
components.

(h) To replace the main P.C. board, reverse the
previous steps for removal.

Removal of fr P.C. board for service.

(u) On the control panel, pull to remove the knob
and remove the mounting nut from' the
RANGE MHz switch (17).

(b) Tum the Model 530 over so that it lies with
the control panel face down and the bottom

'paneluP.

(r) Remove the bottom panel by retnoving the
three screws in the bottom panel and two
screws in the back panel nearest the bottom
panel.

(d) Remove the four P.C. board mounting screws
(identified with an asterick in Fig. 8) from the
fr P.C. board located as follows:

o Two screws near back panel.

o Two screws near front panel.

(r) Lift the fr board out and rotate it to a
suitable position for access to service com-
ponents.

(0 To replace the fr P.C. board, reverse the
previous steps for removal.

NOTES
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APPENDIX

GLOSSARY OF TERMS

GENERAL:

anode. The electrode frorn which the forward current
flows within the device.

anode -..*.l- cathode

€ forward current

bip^tllar transistor. A transistor that utilizes charge carriers
o1'both polar i t ies.

breakdown. A phenonrenon occurring irr a reverse-biasecl
serniconductor junction, the init iation of wl-rich is ob_
served as a transition frorn a region of high sniall-signal
rcsistance 1o ;r regir-rtt oi sutrstantially towir smaii-si[1al
reststancc for ali i ttcreasing rrragnitude of reverse current.

breakdown region. A regron rf the voit-arnpere charac-
teristic beyond the init iation of breakclown for an
increasing magnitude of reverse current.

& 
breakdown voltage.. The voltage measureci at a specified

W cLr l rcnt  in a breakcir l rvn region.

i:athoeie. Tlre electroilc to lvhich the forwarc current f lows
v,' ithii l  r l_-,e i levicc. I ior rl iegrant, sel) .oanocle., '

e lectr t ide.  Ai ,  e l , : t t r i r  r i i  i in i l  rnechanicai  coniar: t  to a region
of a seiniconducror cle vice .

forward bias. T'hc bias wirich tends to produce current f low
in tire forward direction.

I

+ - %> current flOwI

forward direction. The direction of current flow which
results when fr-. P-type semiconductor region is at a
positive potential relative to the N_type regori

reverse bias. The bias which tends to produce current flow
in the reverse direction.

I- --*t* + +---.-*-- current flow

reverse direction. The direction of current flow which
results when the N-type semiconductor region is at a
positive potential relative to the p_type region.

semiconductor device. A device whose essential charac_
teristics are governed by the flow of charge carriers within
a semiconductor.

H, 
semiconductor diode. A semiconductor device having two* terminals and exhibit ing a nonlinear voltage-current-char-

acteristic; in more restricted usage, a semiconductor
device which !r1s the asymmetrical v-oliage-current charac-
teristic exemplified by a single p-N junction.

Vp folward voltage, DC. The DC voltage across a
semiconductor junction associated with ti ie f low of
forward current.

Vn : reverse voltage, DC. The DC voltage applied to a
semiconductor junction which causes the iurrint to flow
in the reverse direction.

BIPOLAR TRANSISTORS:

p - common emitter_current gain. For DC operation. B =ItFE. For snrall signal AC opeiatiori, B = hfe.

base (8, b). A region which l ies between an e.mitter ancl a
collector of a transislor and intc wirich minorit l, carriers
are injectecl.

collector (C, c)._ A region thrr:ugli which a prinrar;, flow of
charge carriers leaves the base,

emitter (E, e). A region frorn which charge carriers that are
minority carriers in the base are i ' jected*irrto the base.

fc small-signal, shnrt-circuit, forward-crrrre't transfer
ratio, cutoff frequenc,v. The li;wr:st frequcn*, af which
the rnodtrlus (magnitude) of trre srnail-sigrral sirort-circuit
forward-culrent t ransfer rat io i i ;  a 707 of  i ts  valrrc at  a
specified low frequency (usually i kHz or less).

f1'- transition frequency ol" frequency at wrrich small-signal
forward current iransfer ratio (corninon-emitter) extripo-
lates, to^ unity. The product' of the rnodulus lmugni-
!ude) of the common-ernitter sma[-signal short-cirJuit
forward current- transfer ratio (hp.), andthe frequency of
measurernent when this frequenij i is sufficiently trig, ,o
that (hp.) is decreasing wirh a sl6pe of apliroxi'matlty O
dB per octave.

fr - frequency of unity cument transfer ratio. The lowest
lrequency at which the nrodulus (magnitude) of the
common-ernitter small-sigpral short-circuit forward current
transfer ratio (hgr), has decreasecl to unity"

hpp static forward current
eniitter). The ratio of the DC
input current.

transfer ratio (common-
output current to the DC

hf. small-signal short-circuit forward current transfer
ratio (common-emitter). The ratio of the AC output
current to the small-signal AC input current with ?he
output short-circuited to AC.

[g, Ig, IB - DC current for base-terminal, collector-terminal,
emitter-terminal. The value of the DC current into the
terminal indicated by the subscript.

3 t
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FIELD-EFFECT TRANSISTORS

Bm - common source transfer conductance. Ratio of AC
drain current to gate-to-source voltage in common source
mode.

channel. A region of semiconductor material in which
current flow is influenced by a transverse electrical field.
A channel may physically be an inversion layer, a diffused
layer, or bulk material. The type of channel is determined
by the type of majority carriers during conduction; i.e.,
P-channel or N-channel.

depletion-mode operation. The operatiou of a field-effect
transistor such that changing the gate-source voltage from
zero to a finite value decreases the magnitude of the drain
current.

depletion-type field-effect transistor. A field-effect tran-
sistor having appreciable channel conductivity for zero
gate-source voltage; the channel conductivity may be
increased pr decreased according to the poiarity of the
applied gate-source voltage.

drain (D, d). A region into which majority, carriers flow
from the channel.

enhancement-mode operation. The operatiott of a field-
effect transistor such that changing the gate-source voltage
from zero to a finite value increases the magnitude of the
drain current.

enhancement-type field-effect transistor. A {ield-effect
trusistor having substantially zero channei conductivity
lor zero gate-sourc:e voltage;the channei conductivity may
be increased by the application of a gate-source voltage of
appropriate polarity.

field-effect transistor. A transistor in which the conduction
is due entirely to the flow of rnajority carriers through a
conduction channel controlied by an electric field arising
from a voltage applied between the gate and source
terminals. '

gate (G, g). The electrode associated with the region in
which the electric field due to the control voltage is
ef fective.

insulated-gate field-effect transistor. A field-effe ct transistor
having one or more gate electrodes which are electrically
insulated from the channei.

junction (unction-gate) field-effect transistor. A field-
effect transistor that uses one or more gate regions that
form P-N junction(s) with the channel.

metal-oxide-semiconductor (MOS) field+ffect tran-
sistor. An insulated-gate field-effect transistor in which
the insulating layer between each gate electrode and the
channel is oxide material.

N-channel fieldeffect transistor. A field-effect transistor
that has an N-type conduction channel.

P-channel field-effect transistor. A field-effect transistor
that has a P-typ; conduction channel

source (S, s). A region from which majority carriers flow
into the channel.

32

substrate (U, u) of a junction field-effect transistor or an
insulated-gate field-effect transistor. A semiconductor
material that contains a channel, a source. and a drain and
which may be connected to a terminal.

substrate - of a thin-film field-effect transistor. An insulat-
ing material that supports the thin semiconductor layer,
the insulating layer, and the souroe, gate, and drain
electrodes.

tetrode field-effect transistor. A tleld-effect transistor
having two independent gates. a source, and a drain. An
active substrate terminated externally and independently
of other elements is considered a gate for the purpose of
this definition.

triode field-effect hansistor. A field-effect transistor having
a gate, a source, and a drain.

lp - drqin current, DC. The direct curreut into the drain
terminal.

Inss - zero-gate-voltage drain current. The direct current
Tri-io the drain terminal when the gate-source voltage is
zero. This is an on-state current in a depletion-type device.
an off-state current in an enhancement-type device.

15 - 
.gate current, DC. The direct current into the gatc:

termrnal.

ICSS -- reverse gate current. draili sltort-circtlited trr
--s6[rce" The direct current iutc tlrc gatc ternrinai i:f :r
juncLiort-gate f le id-ef fer :1 i r : t l ts lstoi  \ r l l i ' ; ;  t l r i '  r :ate tcr t tut ; ; t i
is  revet 'se-biased wit l r  I  cspect ic;  iJ i ' . '  : t ) i i l  e c t r - ' r tn i i i i i I  l i t tcJ
the drain terminal is short..cirq:uitcd lo the soilrct k:rl i l i-
nal.

15 - source current, DC" The dii'ect ctrrrent into the source
termmai.

VBGSS -, qate'source breakdown voltage. 
'Ihe 

breakdown
voltage between the gate and source terminals with the
drain tenninai short-circuired to tlie soLlrce terrninal.
Note: The syniboi VB6g5 is primarily use d with jr,inctit-rn-
gate field-eff'ect transistors. The sl,mbols VIICSSR or
VBCSSf' should be used with insuiated-gate tialsistors
having shunting diodes or similar voltage-limiting devices.

V.BCSSp - folward- gate-source breakdq,wn voltage. f ire
breakdown voltage betwcen the gatc and scrurce terminals
with a forward gate-source voltage appiied and the drain
terminal short-circuited to the source terrninai. See V6;5p'.

VBCSSn reverse gate-source breakdown voltage. The
breakdown voltage between the gate and source terminals
with a reverse gate-source voltage applied and the drain
terminal short-circuited to the source terrninal. See
vcsR.

VDD, VGG, VSS - DC supply voltage for drain, gate,
source. The DC supply voltage applied to a circuit
connected to the reference terminal.

Vp5 - drain-gate voltage. The DC voltage between the
drain and gate terminals.

VOS - drain-source voltage. The DC voltage between the
drain and source terminals.
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17-- zener current. The value of DC reverse current that
loy,r_,rhough the diode when it is biaseJio oprrut, in its
DreaKcrown regio_n. and at a point on its vorfage-current
characteristic a-s follows: 

- '- - r-

!2, a specified operating point.betwe-en 1717 and lZ:;l1,.
!zX, a specified point n5ai the breakdown-ti...
rzM: a specified point based on tr," ,n"*i-um-rated

power.

Yy - zener voltage. The varue of DC voltage across the
diode when it is,6iased to operate in its breafdown region
ung ql a specified point in it i  voltage-current characteristic
as fo l lows: Y7: at  17.

vcs gate-source vortage. The DC voltage between thegate and source terminals.

DIODES AND ZENER DIODES

Ip - forward current. The respective value of current that
{}o*^r through a semiconductor diode or rectifier diode inrne rorwarcl direction.

Ip - reverse current. The respective value of current that
flows through a ser'iconductbr diode or rectifii, dio,l. in
the reverse direction.

zener diode - voltage-reference diode. A diode which isnormally biased to operate in the breakdown region of itsvoltage-current characteristic and which deuel-Jps across
rts terminals a reference voltage of specified accuracy,
when biased to operate throughdut a sp6cifieo cuiient and
temperature range. Graphic symbol for voltage-reference
diode:

NOTES

.5:
r;''#ir

reverse current

Cathode @ Anode
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TERM

BVcEs

Icgs

DEFINITION

Collector-emitter breakdown voltage at a specified
current (ICSS) with the base shorted to emitter.

Collector-emitter current with the base shorted to
emitter.

- V (PNP)

BVceo

Icno

Collector-base breakdown voltage at a specified cur-
rent (Iggg) with the emitter oPen.

Collector-base current with the emitter open.

+V (NPN)  -V  (PNP)

BVcEo

Icgo

Collector+mitter breakdown voltage at a specified
current (ICBO) with the base open.

Collector-emitter current with the base open.

+ V ( N P N )  - V ( P N P )

Bvp,cs

IEcs

Reverse emitter-collector breakdown voltage at a
specified current (1965) with the base shorted to
collector.

Emitter-collector current with the base shorted to
collector and reverse voltage.

+V(NPN ) _V(PNP)

BVBco

IEco

Reverse emitter-collector breakdown voltage at
specified current (IpCO) with the base open.

Emitter-collector current with the base open and
reverse voltage.

+V(NPN) -V(PNP)

BVEgo

IEgo

Reverse emitter-base breakdown voltage at a specified
current (IE3O) with the collector open.

Emitter-base current with the collector open and
reverse voltage.

+V(NPN }  -V(PNP)

34
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Graphic Symbols for
Semiconductor Devices

Semiconduc to r  d iode ;  semiconduc to r  O{ f - *
rec t i f  i e r  d iode ;  me ta l l i c  rec t i f  i e r

Un id i rec t i ona l  nega t i ve  res i s tance  b reak -
down d iode ;  t r i gge r  d iac r{Pri-rypog

Pr{P-rypeg

*Pr{-rypeg

P*P-rypeg

,,,,,,U
b
$'-r

sTYuz ^Qt*

(lR

o
tlR

@

@
o
O

Bid i rec t i ona l  nega t i ve  res i s tance  b reak -
down d iode ;  t r i gge r  d iac

Capac i t i ve  d iode  (va rac to r ) STYLT I

STYTE 2
L igh t -ac t i va ted  t ype

Tempera tu re -dependen t  d iode

Photosens i t ive  type b
Photoemiss l ve  t ype

d | , n u , , . . o r , b i d i r e c t i o n a l d i o d e t y p e ; b i . s i v i t c h , @ ,\ y l

Unid i rect iona l  d iode;  vo l tage regula tor  STyl . i  l O
ORo

@

O
@

Photot rans is tor
(N  PN- t ype )  (w i t hou t  ex te rna l  base - re -
g ion  connec t i on ) b'
current  regula tor  

o  _{_x

PN P t rans is tor g
d

g
STYI-I 2

N PN t rans is to r

STYLE 1

I

Uni junct ion t ransistor wirh N-type base 
el$or

\!/Bz

B i d i r e c t i o n a l  d i o d e

SIYTI 2

s6
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Graphic Symbols for
Semiconductor Devices

U n i j u n c t i o n  t r a n s i s t o r  w i t h  P - t y p e  b a s e P-channe l  i nsu la ted -ga te .  dep le t i on - t ype
s ing le -ga te ,  th ree - te rm ina l  dev ice

F ie ld -e f fec t  t rans is to r  w i th  N  -channe l

N  - c h a n n e l  j u n c t i o n  g a t e 'O
(}R

G
P-channe l  i nsu la ted -ga te ,  dep le t i on - t ype .
s ing le -ga te ,  subs t ra te  i n te rna  l l y  te rm i  na ted
to  source ,  th ree - te rm ina l  dev ice

P - c h a n n e l  i n s u l a t e d - g a t e ,  d e p l e t i o n  - t y p e .
s rng  le -  ga te .  su  bs t ra te  ex te rna  l l y  te rm i  na ted ,
fou r - te rm ina l  dev ice

P-channe l  i nsu la ted -ga te ,  dep le t i on - t ype .
two-ga te ,  f i ve - te rm ina l  dev ice

N  - c h a n n e l  i n s u l a t e d - g a t e ,
s r n g  l e -  g a t e ,  t h r e e - t e r m i n a l

dep le t i on  - t ype ,
dev ice

N - c h a n n e l  r n s u l a t e d - g a t e ,  d e p l e t i o n - t y p e ,
s r n e J l e - g a t e ,  s u b s t r a t e  i n t e r n a l l y  t e r m i n a l e d
t o  s o u r c e ,  t h r e e - t e r m i n a l  d e v i c e

P - c h a n n e l  i n s u l a t e d - g a t e .  e n h a n c e m e n t
t ype ,  s ing le -ga te ,  subs t ra te  ex te rna l l y
te rm ina ted ,  fou r - te rm ina l  dev ice

P - c h a n n e l  i n s u l a t e d - g a t e ,  e n l r a n c e m e n t -
t ype .  two-ga te .  f i ve - te rm ina l  dev ice

N - c h a n n e l  r n s u l a t e d - g a t e .  d e p l e t i o n - t y p e .
s i  n g l e -  g a t e ,  s u b s t r a t e  e x t e r n a l l y  t e r m i n a t e d ,
f o u r - t e r m i n a l  d e v i c e

N - c h a n n e l  i n s u l a t e d - g a t e .  d e p l e t i o n - t y p e ,
two-ga te ,  f i ve - te rm ina l  dev ice Thyr i s to r .  reve rse -b lock ing  t r i ode - t ype .

N  - t ype  ga te ;  semiconduc to r  con t ro l l ed
rec t i f i e r ,  N - t ype  ga te

Gate  tu rn -o f f  t ype

Thyr i s to r ,  reve rse -b lock ing  t r i ode - t ype ,
P- t ype  ga te ;  semiconduc to r  con t ro l l ed
rec t i f i e r .  P - t ype  ga te

Gate turn-on type

Thyr i s to r ,  b id i rec t i ona l  t r i ode - t ype ;  t r i ac ;
gated swi tch

O
N  - c h a r - r n e l  i n s u l a t e d - g a t e ,  e n h a n c e m e n t -
t ype ,  s rng le -ga te ,  subs t ra te  ex te rna l l y
t e r m i n a t e d ,  f o u r - t e r m i n a l  c l e v i c e

N - c h a n n e l  i n s u l a t e d - g a t e ,  e n h a n c e m e n t -
t ype .  two-ga te ,  f i ve - te rm ina l  dev ice

GI

c2

F i e l d - e f f e c t  t r a n s i s t o r  w i t h  p - c h a n n e l

P - c h a n n e l  j u n c t i o n  g a t e
'O

()R

,@,
Photo t rans is to r  (N  PN - t ype )
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fr EXPLANATION

fr is one method used to measure and define the
high-frequency characteristics of a transistor. Each in-
dividual transistor has a low-frequency current gain. This
current gain is constant from DC up to some frequency
determin-ed by the transistor characteristics. This is the
transistor cut-off frequency (fc) and is defined as the
frequency at which the current gain is reduced 3 dB (.707
times the low-frequency current gain). At frequencies
greater than the cut-off frequency, the current gain
decreases at a rate of 6 dB per octave. (The current gain is
divided by 2 each time the frequency is doubled). This is
illustrated in Fig. l5 for transistor A at frequencies gteater
than I MHz where the slope is negative. The highest
frequency at which the transistor can actually provide
current gain is the frequency at which the current gain has
decreased to a value of one. Therefore, let us call this
frequency fr, according to the following definition:

DEFINITION OF fr

fr is the frequency at which the current gain
of the transistor is equal to one, with the transistor
in the common emitter mode and the collector
shorted (AC) to the emitter.

The above description of current gain versus frequency
characteristics of a transistor can be represented by the
following mathematical equation :

Therefore, at frequencies much less than cut-off
frequency:

0 x f = B o x f c

I-et p = 1, where fr is defined

l x f = p o x f c = f r

Thus, from definition, fr is the frequency at which
current gain is one, or unity, and the above equation shows
that fr is equal to the product of the low frequency current
gain times the cut-off frequency.

Fig. 15 shows three examples of transistor current gain
versus frequency characteristics. It is interesting to observe
that the low frequency current gain of transistor B is less
than that of transistor A, but transistor A has a lower
cut-off frequency than transistor B; therefore, the fr of
both transiitors can be the same although the cut-off
frequencies of the transistors are different.

Fig. 15. p versus frequency for transistors A, B and C.

Transistor A fr =Bo x fc = 100 x I MHz = 100 MHz

T r a n s i s t o r B  f r = p o x f c =  5 0 x 2  M H z =  1 0 0 M H z

Another example is transistor C which has a low-
frequency current gain that is less than the other two
transistors, but, because of its high cut-off frequency, its fr
is greater than that of the other two transistors.

Transistor C fr = po x fc = 25 x i5 MHz = 375 MHz

Taken from a previous equation, when the frequency is
much gleater than the cut-off frequency:

f r = 0 x f = 0 o x f c w h e n f l f c

Thus, a practical method for measuring fr is to measure
the current gain at a frequency greater than the cut-off
frequency, ffid then multiply current gain times frequency.
This method is used in the Model 530 for three different
test frequencies as follows:

u
J
< 2 5

o

J

a -p
popo

0op = -T= 0o

f
1 +

p = current gain

go = low frequency
current gain.

At frequencies much gteater
frequency:

* q
f.,

f - frequency
fc = cut-off frequency

than the cut-off

po
D -p f 

-

E

p o x f c-T--
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S c a l e = 0 -  l 0 0 M H z :

T e s t f r e q u e n c y = 1 M H z .

1 MHz is used for low-frequency transistbrs
and the current gain is measured up to 100 which
provides a maximum fr of 100 MHt.

fr max. = 100 x I MHz = 100 MHz

S c a l e - 0 - 5 0 0 M H z :

Test frequency = 10 MHz.

10 MHz is used for medium-frequencv tran-
sistors and the current gain is measurbd urj to S0
which provides a maximum fr of 500 MHz.'

fr max. = 50 x l0 MHz = 500 MHz

S c a l e = Q -  1 5 0 0 M H z

Test frequency = 30 MHz.

30 MHz is used for higher-frequency tran-
sistors and the current gain iJ meusurcd up to S0
which provides a maximum fr of 1500 MHi.

fr max. = 50 x 30 MHz = 1500 MHz

For practical reasons, there are minimum meter deflec_
tions that must be met for each scale in order to provide an
accurate fr measurement. These minimum mefer deflec-
tions are as follows:

SCALE

0 - 100 MHz
0 - 500 MHz
0 . 1500 MHz

MINIMIJM

5 MHz
50 HMz

300 MHz

parameter values within the accuracy stated in the specifi-
cations.

It should be remembered that there are manv variables
involved in measuring fr and that changes id the test
parameters can change the fr reading. The fact that the fr
reading accuracy applies only at the specified test
parameters does not mean that the test cannot be used to
evaluate devices to be used under other operating condi-
tions. Reference to Fig. 16 shows that by use of the curve
family information shown, the performance at other
operating conditions can be predicted. Even without this
information, the relative high-frequency performance of
transistors can be determined.

a
h
J

o
I

UJ

b

(r
P
[!
J
J
o
I
U

9

,|:

$' 1.0 20 5.0 10 20 50 1oo 300

lc-COLLECTOR CURRENT-mA

Fig. 16. Constant fr curves for collectorcmitter
voltage vs. collector current (bipolar
transistors).

If the minimum meter deflection cannot be obtained,
change to the next lower scale.

As an example, the three transistors in Fig. 15 would
display Jhe following reading on each scale:

Transistor 0- l0O 0-500 0- lS0O fr

100 100(no good)
100 100(no good)
250 37s

, Thus, the most accurate value for fr is the largest
absolute value obtained from any scale provided that-the
minimum meter deflection values are exceeded on the scale
gving the greatest fr value.

Since the cqllector bias current is one of the most
important variables for determining fr, the Model 530
provides an automatic bias of l0 mi for collector current,
because many signal transistors provide the highest fr ai
this current. An example of fr veisus collector Jurrent and
bias voltage is shown in Fig. 16. Vgg is usually between 5
volts and l0 volts tbr most fr meisurements. The Model
530 provides a nominal 8 volts VgB for measuring fr.
Therefore, the measured value of 

-fr 
is valid at ihese

7 1
50
25

A
B
C

100
100
37s

b
F
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SCR TESTING, FORWARD

EQUIPMENT REQUIRED

Normal leakage current of good SCR'S may exceed the
100 uA current limit of the LEAKAGE test in the Model
530 Semiconductor Tester; therefore it is not recommended
for this test. Such a test can be performed with a High Volt-
age Power Supply. The power supply must have a current
limiting feature to protect the SCR under test. It must also
provide adequate voltage to test the SCR.

PROCEDURE

l. Set the power supply current limiter to approximately
25 mA.

BLOCKING VOUIAGE

Connect the SCR to the power supply as shown in
Fig. 17.

Monitor power supply voltage and current.

Slowly increase the power supply voltage to the forward
blocking voltage rating of the SCR under test.

Power supply current should remain low throughout
step 4; up to a few mA leakage current is normal for
some high current SCRs. If the SCR fires as the volt-
age is being increased in step 4, the SCR is defective.
Firing is denoted by a sudden current jump to the cur-
rent limiting value.

2.

3 .

4.

5 .

WARNING: EXPOSED HIGH VOLTAGE. TAKE PRECAUTION TO PREVENT ELECTRIC SHOCK.

HIGH VOTTAGE POWER SUPPLY 1k0, 5W, Wirewound

SCR UNDER TEST

Anode

Cathode

CURRENT VOLTAGE
METERMETER

Set current limit to 25 mA.

Increase voltage to rating for SCR under test.

If OVERLOAD trips, SCR is defective.

O
@
@

Etr

@
o

@
@
@
@

l .

2.

3 .

N

Fig. 17. Forward blocking voltage test of an SCR.
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WARRANTY SERVICE INSTRUCTIONS
(For U.S.A. and its Overseas Territories)

I '  Refer to the MAINTENANCE section of your B & K-Precision instruction manual
for adjustmenrs that  may be appl icable.

2. If the above-mentioned does not correct the problem you are experiencing with
your unit, pack it securely (preferably in the original carton or double-packed).
Enclose a letter describing the problem and include your name and address. Deliver
to,  or  ship PREPAID (UPS preferred in U.S.A.)  to the nearesr B & K-Precis ion
authorized service agency (see list enclosed with unit).

I f  your l is t  of  author ized B & K-Precis ion service agencies has been rnisplaced, con-
tac t  yoL l r  d is t r ibu tor  fo r  the  name o f  your  neares t  ser r i ce .  agency ,  o r  wr i te  to :

B & K-Precis ion,  Factory Service Department
Maxtec  In te rna t iona l  Corp .
6410 West Cortland Street'Tl?,iiH;:,223"

Also use the above address for technical  inquir ies and replacement parrs orders.

L IMITED ONE.YEAR WARRANTY

MAXTEC INTERNATIONAL CORPORATION warrants to the or ig inal  purchaser
that i ts B & K-Precis ion product,  and the component parts thereof,  wi l l  be f ree f rom
de lec ts  in  rvorkmansh ip  and mater ia ls  fo r  a  per iod  o f  one year  f rom the  da te  o f
purchase.

MAXTEC wi l l ,  wi thout charge, repair  or  replace, at  i ts  opt ion,  defect ive product
or component parts upon del ivery to an author ized B & K-Precis ion service contrac-
tor or the factory service department,  accompanied by proof of  the purchase date
in the form of a sales receipt .

To obtain warranty coverage in the U.S.A.,  th is product must be registered by
complet ing and mai l ing the enclosed warranty registrat ion card to MAXTEC,
B & K-Precision, 6470 West Cortland Street, Chicago, I l l inois 60635 within fifteen
(15) days from the date of  purchase.

Exclusions: This warranly does nol  apply in the event of  misuse or abuse of  the
product or as a resull of unauthorized alterations or repairs. lt is void if the serial
number is altered, defaced or removed.

MAXTEC shal l  not  be l iable for  any consequent ia l  damages, including without
l imi tat ion damages resul t ing f rom loss of  use. Some states and countr ies do not al low
l imitat ion of  incidental  or  consequent ia l  damages, so the above l imi tat ion or exclu-
sion may not apply to you.

This warranty gives you specific rights and you may also have other rights which
vary f rom state to state or country to country.

For your convenience we suggest you contact your B & K-Precision distributor, who
may be authorized to make repairs or can refer you to the nearest service contractor.
If warranty service cannot be obtained locally, please send the unit to B & K-precision
Service Department,6470 West Cortland Street, Chicago, Iltinois 60635, properly pack-
aged to avoid damage in shipment. Outside the U.S.A., please contact the Service
Department for the name of the closest service center.

B & K'Precision Test Instruments warrants products sold only in the U.S.A. and
its overseas territories. In other countries, each distributor warrants the B & K-precision
products which i t  sel ls.

ManualsPlus.com

https://www.manualsplus.com/


f.foE|(FFEffi'ar\
6470 West Cortland Street

Chicago, l l l inois 60635

480-206-9-001F
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