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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 f 'eatures for nraking additional tests on devices
out-of-circuit. It uses a high-current, low duty-cycle pulse
technique to test transistors in the presence of shunting
circuitry. and a low-current drive systern which enables the
user to identify the ternrinals of the device in most
in-ciicuit tests and all out-of-circuit checks.

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

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

For out-of-circuit measurements of transistor beta and
FET gm, 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 . Patented linrited-energy pulse circuit permits highly
successful use of in-circuit testing in the presence of
low shunt irnpedances with complete safety for the
device under test.

Six-position TEST switch sequentially connects the
device being tested in all possible configurations
nraking it unnecessary to know the device terminal
identif ication. Can be left in GOOD position so that
additional tests can be made without memorizing test
posi t ion.

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 identif ied on FET's.

4. Autornatic polarity indication to identify NPN or PNP
bipolar devices and N-channel or P-channel for FET's.

5. A-udible tone tells when the device under test is
good - no need to take eyes off circuit board while
testins hard-to-set-at devices.

Measures beta of low-power and high-power transistors
in two ranges. A special 300 pSEC , l% duty-cycle,
high-current (1. = 2 arnp for 0 = 200) pulsing circuit
for accurate ttsting of power transistors without
overdissipation.

Measures & (gain-Uandwidth product) of bipolar tran'
sistors.

Measures gm of low-power and high-power FET's.
Both depletion-mode and enchancement-mode power
FET's can be tested.

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

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

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

Choice of test leads or front panel sockets for
out-of-circuit tests.
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BRIEF SUMMARY OF WHAT THE 530 WILL DO
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Transistor
Collector (case)
Base
Emitter

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. Indicates 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.

8. Measures lpg5 and gate leakage of FET's.

9. Measures BVggg of transistors and PIV of diodes up to
100 v.

10. Measures reverse leakage current of diodes.

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

12. Determines whether device is a transistor, FET or SCR.

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

HINTS AND KINKS

IDENTIFYING TRANSISTORS AND DIODES

1. Nearly all germanium transistors come in .rnetal 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 leail 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-sensitivg urd must be protected from ambient
tiftrt. fne "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 :

6 .

7 .

FET
Drain
Gate
Source

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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USING THE MODEL 530

I

{

IN-CIRCIIT TESTING

CAI.]"fION

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

A. Transistors and FET's:

1. 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 kad Sockets (6).

3. Move the Test Switch (4) slowly through its six
positions until one of the two red lamps (1) 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 (l) or PNP (2) or N oi
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 I-ead
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 IBad Identification Window (3), since practi-
cally all junction FET's are symmetrical. The
BASE color indicated is the gate Iead of the FET.

4. If there is no good indication (neither of the two
lamps glows) as the Test Switch (a) is slowly
moved througlr 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
(-uy 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 /wo
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, lemove the device from the
circuit and re-test using OUT-OF-CIRCUIT pro-
cedures.

B. SCR'S:

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

t 0

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

3. Move the Test Switch (4) slowly through its six
positions until the NPN lamp (l) glows in one
position and PNP lamp (2) glows in another
position haying a different BASE color as shown in
the Lead Identification Window (3).

4. The SCR is good only if the following indications
are obtained:
a. One NPN.

b. One PNP,

NOTE: indications must not have same BASE color.

LEAD IDENTIFICATION:
a. The BASE color shown in the kad ldentifica'

tion Window (3) is the gate lead when the
NPN lamp (1) glows.

b. The BASE color shown in the kad ldentifica'
tion Window is the cathode lead when the
PNP (2) lamp glows.

5. If the SCR tests bad, then it should be removed
from the circuit and tested again (muy be subjebt
to excessive shunting in-circuit), using out'of-
circuit procedures.

C. Diodes:

l. Set LEAKAGE VOLTS control (14) to zero.

2. Set Test Switch (a) to top position (Green base
identification).

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

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

5. Adjust the LEAKAGE VOLTS Control (1a) to
approximately l0 volts, as indicated on the con'
trol panel.

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

7. While performing step 6, observe the results on
LEAKAGE/GAIN Meter (19). The meter reading
will be approximately full scale for one position of
Test Switch ( ) 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 cuthode of
ihe diode under test is connected to the test lead
having the collector (C) color in the Lead Identifi'
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.
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meter  (19) .

3. fr Tests:

Measurement of the fr parameters of bipolar
transistors is complex in theory and performance.
A detailed explanation of fr measurements 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 0-100 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 0-500 rimge applies).

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

b. Insert the transistor under test into the
appropriate fr test socket (15) or (16). The
transistor leads must properly match the
socket lead designations. If the device 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 (17) to the
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 0-100 range
and observe meter (18). This is the fr reading
of the transistor under test. The accuracy of
readings below 5 on this range is questionable.

E. If there is a difference in readings on two
ranges 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 device 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 [rad ldentif ication 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, "NC" is entered.

TEST LEAD COLOR AND NUMBER

BVCpS (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 (4) to the position
which produces a good indication, as in-
dicated by the polarity lights (l) or (2).

NOTE

If the good-bad test of paragraph "A-1" results
rn a good indication in two adjacent positions
of Test Switch (4), the collector 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.

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

d. Set the NPN/PM Switch (12) to the position
corresponding to the polarity light (1) or (2)
which lights.

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

i

1
!
I
{
I
l

4 .

Device

Tests

Yellow (3)

Emitter

Green (2)

Base

Blue ( l)

Collector

Test
Switch
Position

BVCES, ICpS
BVCEO, ICEO
BVCBO,tCgO
BVECS, IgCS
BVECO, Ip,CO
BVEBO, Ig,gO

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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e.d. 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 IpgO value of the device under test.

f.

10. BVB3O (Reverse Emitter-Base Breakdown Voltage
With Collector Open):

a. Set the LEAKAGE VOLTS Control (la) to
zeto,

Set the Test Switch (4) to the position
adjacent to that used for the BV6'ps test of
paragraph "2" which has the sarne*Firr color
indication in kad Identification Window (3).

Disconnect 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 BVegO 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.

12. BVBCO (Reverse Emitter-Collector Breakdown
Volfage With Base 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'pg test of
paiagfaph "2" which has the same-Fise color
indication in I-ead 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) 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 BVECO voltage of the
device under test. This voltage can be
measured accurately by connecting a high-
impedance voltmeter across the collector and
emitter terminals of the device under test. Do
not leave the voltmeter connected after the
voltage is adjusted.

I3CO (Reverse Emitter-Collector Current With
Base Open):

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

Leave Test Switch (a) 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 .

c.b.

c .

d.

13.

11. 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. 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
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.

d.

l 4
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3. IpSS Current:

Currents up to 5 milliamps can be measured below
l0 volts; the current indication is limited to 100
microamps when testing above 10 volts. Although
the Ip55 values for many J-FET's are specified at
drain-to-source.voltages above l0 volts, the Ip55
values obtained between 5 and l0 volts cariSe
considered accurate because the drain current
characteristic usually is constant above a few volts
(Sqf. Fig. 3). Most power FET's will provide
full-scale readings because the IpSS values are
considerably higher than 5 milliamps. If a full-scale
reading is obtained below 5 volts, the actual IOSS
value is geater than 5 milliamps and cannot be
measured accurately with the Model 530.

2 4 6 8 1 0

Vs5- DRAIN SOURCE VOLTAGE (VOLTS)

Fig. 3. Typical depletion mode FET characteristics.

Set the LEAKAGE VOLTS control (14) to
zeto.

Move Test Switch (4) to a position which
produces a good indication.

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

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

Increase LEAKAGE VOLTS control (14) 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 IOSS reading. Once the observed cur-
rent exceeds 5 milliamps below 10 volts or
exceeds 100 microamps above l0 volts, the
panel voltage calibration does not apply be-
cause of the built-in current limiting circuitry.

The LEAIGGE/GAIN meter (19) will read
IpSS. IpSS of FET's can range from a few

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

FET Gate l-eakage: Drain-to-Gate and/or Source-
to-Gate lrakage.

a. Note the polarity indicated by lights (1) or (2)
in the GOOD test.

b. Set the NPN/PNP 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.
La*p (l) or (2) will light.

b. Note the base color which appears in the l*ad
Identification Window (3). This identifies the
connection to the gate of the FET under test.

c. Set LEAKAGE VOLTS control (14) to z.ero.

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

e. Pqsition 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.
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4. The SCR is good only if all the following are
obtained.

a. One NPN indication.

b. One PNP indication.

c. Indications must not have same BASE color.

LEAD IDENTIFICATION:

a. The BASE color shown in the I*ad ldeptifica-
tion Window (3) is the gate lead when the
NPN lamp (l) glows.

b. The BASE color shown in the kad ldentifica-
tion Window is the cathode lead when the
PNP lamp (2) glows.

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
"normal" 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
collector and emitter are interchanged, and most
junction FET's are symmetrical. These two test
switch positions are always adjacent and always
display the same base color in the lBad Identifica-
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
single test switch position in LO drive is connected
properly for further gain testing with the Model
530.

B. Good/Bad Test Circuitry

l. 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 (drain); the first is positive
for testing NPN/N-CH devices, followed by a
negative pulse for testing PM/P-CH devices.
During these pulses, a shorter pulse of the same
polarity 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 at approximately 7 llz, initiates each
test period while simultaneously resetting flip-flop
I and flip-flop 2. The fast clock runs at approxi-
mately 500 Hz and controls the pulse-forming
circuits.

The pulse-forming circuit uses a combination of
toggles and RS flip-flop to produce the 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 arc level-shifting complementary drivers
which can deliver several hundred milliamperes at
+5V and -5V, or return to zerovolts.

A properly connected NPN or N-channel device
will see both waveforms 'A' and 'B' of (Fig. a).
The collector (drain) will see waveform 'A', and
the base (gate) of the device under test will 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 occur if gain
action is present (a good device), is differentiated
and the signal produced is used to latch flip-f[op 1
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 pulsg 'A' are
similarly differentiated, but the synchronized
gating circuits prevent the unwanted pulses from
reaching flipflops I and 2, thus eliminating wrong
indications.

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

l .

2 .

3 .2.
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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 flip-flops I and2 of Fig. 4 are either
+5V or - 5V, depending on whether the device
tested was a good MN/P-channel or PIIP/
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 NPN/N-channel or the PNP/
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.

Leakage/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 regulated circuit, and it can vary from zero
to 100V. The voltage regulator is fed back through
voltage and current sensors, which automatically
contrbl 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/PNP P-channel), the lever
TEST SWITCH, and is activated when the PUSH-
TO-TEST switch is pressed.

When the LEAKAGE VOLTS control on the front
panel is turned clockwise, the external load voltage
can go up to 100V DC, but this is ture as long 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
lOV. If the load impedance is reduced to lower the
external voltage below about 10 volts, the low
voltage current-limiting circuit takes over and the
indicated 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 vbltage regulator is currentJimited and
can deliver only 5 mA to the external load.

.ir

I
n
c
. l

c.

Voltage
Adjust

R72

Voltage
Regulator

o10, o11, o12

External Load
Device

Under Test

og,o12
R70,R77

Amp Stage
tc10, D14

D15, D16, D17

q
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Fig. 5. Block diagram, leakage/breakdown circuitry.

ManualsPlus.com

https://www.manualsplus.com/


17,

t
+

SiIION

'rol?crpul luerrnJ
aEuur-aprlr rueu{ ,(leluauEes u sl }lnseJ IBuU
eql leql os 'e1ucs do1 relaru eql Jo uorlrod IIBrus
? sa^up raglduru eql Jo seEels rnoJ eql Jo r{c?g

'raleu eqt sa^Fp urnl uI qcrq r ug^Iuc uaIEI^l
eqt se rrp ragndtue SFII 'ragndue aEuls-rnog
e so^rrp lsel repun oJr^ep oqt qSnorqt tuerrnc aql .S

'raleu aEu>1ue1
0€S eW Jo al?cs do1 eql uo ueas eq u?c lsel rapun
echep ro p?ol ar{t q8norql luerrnc Fn}cB eqJ
'releullo^ acuepadurl-q8fq B qll/t\ perns?eu eq uuc
psol Iuurelxa eql ssorc? aEellol lunlce aql '1aued

luor; er{} uo pel?crpur uuql ssel ,{lqeraprsuoc eq
.{eu puol l?urolxe eqt ,{q ueas a8e11o^ lenlcu eql
1nq lurnurxur.u Vrr 00t Jo uorl?crpul laued luor3
eql qll^\ '7\00I uo les aq z(utu Iorluoc SI-IOA
SC\;XVE-I aqJ 'lorluoc e8ullol laued luo{

er{} eplJrelo sloJluoc lrncJrc [BuJolur aql 'srncco

u^\op)perq re^eueqtq 'ssel ro Vrt 00I sl luorrno
puol eql se Euol se 'Surxreu 

laued luor; eql o1 Eur
-proccB esrr ilr/r\ pBol aql ssorcs a3e11o,r lBnlcs eql
'4nur 

ngl eql aloq? 'asun4colc pauJnl sr Iorluoc
SI-IOA 1ICV)VST eql uaq/tyvru S o1 dn re^qep
u?J lrncrrc eql '1euud luou aqt uo {J?ru A0I
el{l /holeq }es $ Iorluoc SITOA !ICVXVg'I slql
se 3uo1 sV 'p?ol 

leura]xe eqt ,(Q uoes ]uerrnc puu
a8ellor [En]cB eql re^o lor]uoc pe]Frll {po seq
lauud luo{ er{} uo releuorlualod lorluoc SJ.IOA
gCV)Vin eqt lur{} pazrsuqdue eq plnoqs tI

'Eurlsel eJBs eJnsue ol lsal Jepun ecnep
arn o1 pore^{ap rellod er{t slorluoc {1ecr1eu
-olnu ,{1ddns ranod sm 'paEeuup Euraq ruo4
lsel repun echep aql tcelord o1 patfrsep sr e^oq?
peqlrcsap zfu1rncr1c a6e11ol u/r\op{?erq/e8urya1 aq1
Jo scrlsrrelcsreqc luorrnc pue aEu11o,r prcads aq;

l
*

'v

ManualsPlus.com

https://www.manualsplus.com/


a

()
(J

o

bo

bo

€
)l
o

E
\o
bt)
t r (

E
o)

Lo
3
I
3o

J

O O

Z o -

E
C)

o

tr
q)
o
o

q)

h 6
i >
9 o
e 7
o 6

3 <
E :

E
O)

L
o
3
I
?-
.9
T

b E E
2 o c ' i
6 E a

9 :

6 g
E 8o - B

o
J

G
o
o

g
o
ct
o

o)

O G
c )

9 og 5
o a
a r !g <
f -
0 - E

c)

E s
9 E
6 E
! €
o - E

ro
q
cf)q

22

ManualsPlus.com

https://www.manualsplus.com/


EZ

UAAIUq1 uE HCIH aql qc1l/r\ go do1 uo 'ng1+

01 AI I - uroJJ ,{re,r uec a8e11o,r serq srql '1sa1 rapun
eJr^ap aql uo Eurpuedaq 'uorlrpuoc 

..uo lsn[,
B roJ aEellorr alu8 eql gsnfpu '4cuqpaeg r{6norql
'puu luerrnc ur?rp eql sosuas lmcrlJ SVIS JIIVru
-OIgV uB 's.IgC rarrrod epou luerueJuuque
pu? uorleldep qloq go 3u4sa1 redord arnsw oI

'IAC al{lJo ,,t1ryqeduc u.reE oql uo Sutpuedap ,{rul
mlrr lqEleq aslnd aEellor srql lrolsrser US'I oql
ssorJ? a8ullol salereueE lueJrnc ulurp aq; 'e1cr(c

finp %I 1u 'atu11ol ecrnos-o]-ele? 66p Eurleqnd
? ,,(q uo^rrp sl lsel LUE qSfq rapun IEd eql

'ragqdure anp^ olnlosq? pu? raqJlerls aslnd
uB q81q eql ol epop urnruuure8 u qEnorql osp
puu 'rolsrsor 

uS'I qEnorr{l punorE o} polcouuoc
sl u1plp aql '(leuueqc-d IoJ AS+) 

',!ddns 
AS- oql

o1 polJeuuos sr lgc leuu?rlJ-N u? Jo esrnos er{I

'pnu?tu

sFIl q suollcnrlsul resn eW 01 Sutprocce les
er? qcnl^\ sor{J}IA\s laued }uor; Jo seuas e q8norql
.(rlrncrrc lsal tuE oq] ol palceuuoc q IgC eI{I

'('crluuoqcs oql pue 9 
'Etg aeg)'lsel repun

Igd eqt go alu8 oql so^lrp urnt ur qclq/y\ UEAruC
I'uE HCIH orlt sa^Irp rolereue8 sHI '(aloqu

E pud ur poqlrcsep) d renod qElq aW roJ pasn
rolurauaE aspd elues al{l sosn tuE ronod-qEq eqf

tuE la,no;-q8g -n

'uorl?trpur Joletu u lualerd o1
ragndue UE1IUC U1IIEI4I eqt sesserddns lncrrc
uossguddns IEc eql puB :rolsrsu?rl e^rlcoJep E
ro IgC u ,{lqugord sr lsol repun ecr^op oq} 'CCA 

t
uuql raq8gq s e3u11ol sql JI :f,CA 9' sr rolsrsrrurl
ugo dorp rellnuo asuq lecrdrtt aql 'a8u11ol uorlcunf
r0l1rl.u0 osBq eql sesues lrncrrc uossauddns
IEC e 'uorlsod sF{} w pelse} sr IAC B re^e
-uerlt\ suorlucrpur relotu snoeuorJe fue elqesrp oI

'eluos 
d H aql uo ,,t11car1p p?or sr rolsrsuurl erll Jo

ralaurered Bleq-q8g{ crureu,,{p eql'ratetu II1JUIJ
-gO-JnO NIVC/ACV)VAI aqr se^rrp urnl ur
qcFl,r\'ugnluc uiIIEI^l aql peoJ o1 pegqduru ar?
saslnd Jolcailoc pelur8alur oql 'rolsrsrruJl aqt Jo
.{1ryqeduc um8 aq} uo Eurpuedep ',{rel 

ru^\ lq8laq
aslnd aEulloa srql'rolslser ?JS'1 e qSnorql punor8
o1 potceuuor sr rolce[oc aql '(arua roJ AS+)
,,(1ddns AS - eql ol pelJeuuoJ sr rolsrsuerl NdN rr?
Jo rellrue aql'Fnwru sF{l w suorlcnJlsur Jesn eql
o1 EuryrocJe los eJ? qJrq^\ soqclrl\s laued luor; Jo
seuas e qSnorql ,{r11ncr1c lso} d oq} o} pelceuuoc
sr rolsrsu?r1 eql '('crluueqcs eqt puu 9 

'Erg aag)
'lsel Jepun rolsrsusrl aql Jo esBq 0r{1 so^rrp urn} ur
rlrlrl,r\ UEAIUC d ttgUf aql sa^trp UOIVUEN:IC
ESTnd eql 'JESur 

0t ,{raaa eslnd JiISrt 008
B ol spuodsarroc qcFl,r\ 'a1c,tc '\np %I u Suuruq
saslnd qllr 'zH gg ,{laleuxorddu }B suru qcFl/r\
UOIVUAN1IC iISTnd B sesn g ranod-q3q eqJ

5| ra,rol q3rg '€

tu8 o-I pessarduror eql uo z(1lcar1p puar rl Ig;H;
JO Ibler.usred acuelsnpuocsu?Jl A\ol cruuu,{p eq;

'Ieletu rInJuIS-do-Ino NIVc/gcvxv[IT
eql se^lrp urnl ut qcF{,l\ UIIAIUC UEIIIru eqt
peeJ soEnd pagqdu? or{J'regqduu anp^ elnlosqu
oqt puu raqclarts eslnd eql ol peldnoc sr a8ellol
ul?rp ar{I 'IgC ern Jo ,{11pqudec ureE aql uo 3ur
-puadop'fier[I/y\ te^el aEe11o,r sul 'ro]slser 

U00I
oqt ssorcu a8ellol selureueE luaJJnc ul?rp eql

'7y7' Euqeqnd u qlrm eleE oql se^up UgAruC tu8

A\O-I eqt pu? '(SSO1) 
]uoIrnJ uI?r(I a8ellon-o1eg

orez sll roJ pes?Iq sl lsot tu8 ̂\o[ repun lgg eql

'frlrncrrc uorlecgqdu? puu
uorlJolep tuE /l\ol eql ol paldnoc-3v pu? 'rolsrser

?J00I q8norql punor8 ol pelceuuoc sr ururp oql
'(lauueqc-d roJ AS+) 

',t1ddns 
AS - eql ot palcouuoc

$ JEC leuuBqc-N rrB Jo ecrnos eql '[Bnu?t'u

s1ql uI suollcnrlstn Jesn aW ol Surproccu les
eJ? r{cTrl/rl'seqcluns laued luou Jo seues e qSnorql
,{rlrncrrc }sel tu8 eql ol pelcouuoc sl IEC eql

'(c4euaqcs eqt pr.ru g'Elg eag) 1sa1 ropun IEC eql
;o elu8 eql se^lrp urnt ut qcF{r!\ uEAIuo *E A\OT
oqt se^lrp rolereue8 sgql '(aroqe 

1 pud ur peqrrcs
-ep) d ranod-nol aql roJ pesn roluraueE aqnd
elen-arenbs otuus eql sosn urE ramod-rnol eql

IUE ra,no4-rtro'I 'C

'elBJS gf u1 passorduroc er{l uo ,(llcerlp pear sr
rolsrsuurl aql Jo ralourered Bleq-t\ol cnueu,{p aql

'Iele(u llnJulf,'co-Ino NIVc/gcv
-)vET eql se^lrp ulnl uI qcH \ ulIAIuo ulllgw
eq] paeJ saslnd pagqdue eql 'ragqdure enp^
etnlosqu erlt puu reqclerls aslnd eql ol paldnoc
sr a8ullol rolcalloJ er{I 'rolslsuurl aq} Jo ,{lqtqedec
ure8 ar{l uo Eurpuadap '.,trel 

lvrr le^el a8e11o,r
sql 'rolslsor 

u00I aql ssorcu a8ullozr seluraua8
luerrnc rolcalloJ eql 'Vr/ g1 8ur1es1nd e sasodtut
-radns UEAIUC d mO-1 eql qclq^\ re^o 'Vr,gS

Jo s?Iq poxlJ B suq lse] d ^\ol repun rolslsu?r] eql

' rtrlrncrrc uorlecgudr.ue prr?
uorlsalep d ,nol eq] o1 paldnoc-3v puB 'tolstsat

U00I q8nonll punor8 ol pelrouuoc sI rolcolloo
ar{I '(dNd rog ng+) ,tlddns AS - aql o} pelceuuoc
sr JolsrsrrBJl NdN uu Jo Jellltue aqJ 'lBnlrBru eql
ur suorlcrulsur Jesn eq] ol Surproccu las oJe qclql\
'saqcluns 

leuud luor; Jo seues e q8norql ,{rltncrtc
lsal d aql ol pelcouuoc sI lsal repun rolslsuerl eql
'lsel ropun JolsrsrrBJl eql Jo essq eql se^lrp urnl
ur r{Jrq^\ UE1IUC d mOf eq} se^lrp rolerauaE
sF{I 'zH ggg ,(laluurxordde 1e sunr qcFl,t\ ro}
-eraua8 aslnd elulr\-eJunbs e sasn 5| re,rod-lrol aqJ

gf rello;-,no1 'I

'crl?ueqcs oql pus 9
'EIC ol regar'r{rlrncJlc lsel ureE aql }B lool rasolc B JoC

'socr^ep rairrod-q8ru puu ranod'no1
qloq roJ lsrolstsuerl lceJJe pleu roJ (..ecue1cnpuo3
-iuer1,,) uB pue 'stolstsuutl roJ (..elag,,) d apnlcul
sluauoJns?au aseql 'lsol Japun sesl^ep eql Jo sJolcuJ
uorlucgrlduu aql sernseeru ,&ltncrtc lsel utu8 0€9 eql

t

t'

[r1rncr13 lse1, uluC '(I

ManualsPlus.com

https://www.manualsplus.com/


b
EA
t r F
G s
F €
a S
z J
o.

=(J
O

a
o)

, t -

tr
c\t
oo
ctt

E
J1
O
o
o
r-
ob
tr

@ro
E.

8 E
.2 -o
o . o
C F€
E O' ! t

Z E
c J
z

b
E + =
E=u'

E
c
o

O

o
B

t=r
H e B
o

24

ManualsPlus.com

https://www.manualsplus.com/


s(,

SiIION

'pesn aEuer eql uo anp^ 4 aql roJ
relatu eql se^lrp urnl w qcFl,t\ 'Ugnru(J 

UgIgW eql
o1 peJ sr le^el a8ullor CC aqt puB UOIJ1IIEC )Vgd
erll ul peurlcer sr pu8rs pagqduru orIJ 'gCVIs 

uglc
-I'IdWV rolsrslr?rt eqt so Fp Fr.6ls reJJnq eql 'ECVJS

UgCCng reuo^uoc aEu11olo1-luarrnc u o1 rolrceduc
Eurldnoc e qEnorql peJ sl prfrs rolce[oc pegnduru eql

'luerrnc rolceiloc vur 0I roJ e^rrp eseq
eql selJs^ ,{lecrleuoln? puu }sol Jopun Jolsrsu?r} er{}
Jo luerrnc rolcelloc eql sesues lrncrrc svlg olnv uv

'lsel

repun rolsrsrr?rl aql Jo aseq eql o1 rolrcuduc Eurldnoc
B puu Jolsrser u q8norql peJ sl osn ur rol?iltcso eql Jo
1nd1no pt6ls eql'le^al pexg u ol slndtno eqt alulnEer
ol srol?flrcso eql ol >lc?qpeeJ saprrrord louINoJ 'Igngl JIIVWOI1V uV'zHW 0€ prrs 0I 

'I :sarcuanb
-er; es?q 4 aarql elureuaE sro}?ilrcso poun} eeql

'crlBtuaqcs

eql pu? t 'ttt ol reJer '{rlrncrrc 
4 eln lB {ool resolc

B rog'selecs roletu aanll oql pu? suotltsod qJll,{s eeq}
eql of puodsarroc qcu/h 1s1ale1 fcuanber; aleredes
een{l uo perns?eu $ sJolsISuBJl Jo cr}suelcBJ?I{c
fcuenberg q8q sqt 'srols$tr?r1 relodrq go lcnpord
qlprmpuuq-ureE e{t sorn$otu frltncrtc 4 6tS aql

fr1Jnc43.4

'apcs tu8 IH eqt uo puer sl IAd
aW Jo raleruered ecuBlcnpuocsrr?rl q8rq cruruufp
EqI'IA}Etu IINJUIJ.dO.INO NIVC/gCVXVAT
eql se^llp urnl uI qcF{^r u!IAIU( uglgw eqt
peal 01 pagqdtuu are saqnd ulerp polurSalur aq;

'aEe11ol

acrnos-ol-a1eE Eurluqnd LL'V'aLU sasodurradns

'!l

ManualsPlus.com

https://www.manualsplus.com/


3 .

4.

5 .

J .

4.

A.

MAINTENANCE AND CALIBRATION

I*akage/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 zrjro on top scale.

2. Turn the Model 530 power on, if the LEAKAGE/
GAIN meter (19) indicates zero on top scale,
proceed to step H.lf the LEAKAGE/GAIN meter
(19) does not indicate zero, turn the 530 power
<iff, unplug the unit and remove the 530 bbttom
panel by removing the five screws (three on
bottom panel and two on back panel).

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.

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" position. LEAKAGE/GAIN meter (19)
should read zero on top scale; if not, remove
bottom panel of the 530 and adjust zero p CAL

TEST SWITCH (4) TERMINAL STRIP TRANSFORMER

FRONT PANEL TEST SCREW #1

trimpot R-106 with suitable screwdriver (while
holding the TRANSISTOR BETA/FET gm switch
(9) in "TRANSISTOR BETA" position) so that
the LEAKAGE/GAIN meter (19) reads zero on
top scale. Refer to Fig. 8 for trimpot location.

B. Leakage Circuitry Calibration

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

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

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

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

Press Model 530 PUSH-TO-TEST switch (13) and
adjust front panel LEAKAGE VOLTS control (14)
so that the external meter reads 0.9 milliamp DC.

SPEAKER

26

MAIN P. C. BOARD

Fig. 8. Bottom view of Model 530, with bottom panel removed.

F7 P, C. BOARD
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Hi I Meter
Scale

NPN Socket
B

Fig. 12. Field calibration, fr circuit.

(d) Adjust R-22 for a collector current of l0
milliamperes (See Fig. 8 for location of R-22).

(e) Remove NPN Transistor and insert PNP Tran-
sistor into front panel socket labeled PNP (15)
with current meter in series with the collector
lead (See Fig. l3). Current measured should
be between 9 and 1l milliamperes for proper
operation.

PNP Socket

Fig. 13. Field calibration, fr circuit.

Calibration of I MHz, l0 MHz, and 30 MHz
oscillators.

Equipment Required:

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

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

. Non-metalliccoil-adjustingtool.

(a) Tum Model 530 power on.

(b) Insert NPJrl 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.

Pulse
Heigh t  {V}
in Volts

E.

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

fr Circuit Calibration

1. Tum 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).

3. Turn 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
(18) does not read zero, adjust R-55 to obtain a
zero reading (Fig. 8).

4. Calibration of Automatic Bias Circuit.

Equipment Required:

. 4ny good quality digital Voltmeter (B & K-
hecision Model 2S0).

o Any known good NPN and PNP Tran-
sistors.

(a) Tum Model 530 power on.

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

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

5 .
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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) Turn the Model 530 over so that it lies with
the control panel face down and the bottom
panel up,

(.) Remove the bottom panel by removing 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) fiom the
fr P.C. board located as follows:

o Two screws near back panel.

o Two screws near front panel.

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

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

NOTES
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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 operation 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 or decreased according to the polarity of the
applied gate-source voltage.

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

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

enhancement-type field-effect transistor. A field-effect
transistor having substantially zero channel conductivity
for zero gate-source voltage; the channel conductivity may
be increased by the application of a gate-source voltage of
appropriate polarity.

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

gaie (G,'g). The electrode associated with the region in
which 'the electric field due to the control voltage is
effective.

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

junction fiunction-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-effect 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 field-effect 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-type conduction channel.

source (S, r). 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 source, gate, and drain
electrodes.

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

Ip - drain current, DC. The direct current into the drain
terminal.

IOSS - zerc-gate-voltage drain current. The direct current
into 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 gate
terminal.

ICSS reverse gate current, drain short-circuited to
source. The direct curient into the gate terminal of a
junction-gate field-effect transistor when the gate terminal
is reverse-biased with respect to the source terminal and
the drain terminal is short-circuited to the source termi-
nal.

15 - source current, DC. The direct current into the source
terminal.

VBGSS - gtesource breakdown voltage. The breakdown
voltage between the gate and source terminals with the
drain terminal short-circuited to the source terminal.
Note: Jh9 symbol VB65g is primarily used with junction-
glte field-effect transistors. The symbols VBCSSR or
VBGSSp' should be used with insulated-gate tiansistors
having shunting diodes or similar voltage-limiting devices.

V-BCSSp - forward gate-source breakdown voltage. The
breakdown voltage between the gate and source terminals
with a forward gate-source voltage applied and the drain
terminal short-circuited to the source terminal. See V65p.

V-BCSSn 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 terminal. See
vcsR.

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

VOC - 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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TERM

BVcps

IcEs

BVcno

Icgo

DEFINITION

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

Collector-emitter current with the base shorted to
emit ter .

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)

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

BVcpo

IcEo

Collector-emitter breakdown voltage at a specified
current (ICgO) with the base open.

Collector-emitter current with the base open.

+V(NPN) -V(PNP)

Bvpcs

IEcs

Reverse emitter-collector breakdown voltage at a
specified current (1865) with the base shorted to
collector.

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

+V(NPN ) -V(PNP)

BvBco

Inco

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)

Bvpgo

IBgo

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

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

+V(NPN )  -V(PNP)
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pi{p-typeg
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s T Y r E 2 o u *
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o4F

g
I

g
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Unid i rec t i ona l  nega t i ve  res i s tance  b reak -
down diode;  t r igger d iac i lp i l - typo

PilP-type

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

i lp i l_type

Thyr is tor ,  b id i rect iona l  d iode type;  b i -swi tch

Graphic Symbols for
Semiconductor Devices

Light-act ivated type

Photot ra  ns is tor
(N PN - type)  (wi thout  externa l  base-re-
g ion connect ion)

Current  regula tor

PN P t rans is tor

N PN t rans is tor

A{-K

(]R

@
tlR

@
sTYrEr@

S T Y T E ' O

O
\'^rry

a-r,

Q7

sTYr.Ero
OR

O
s T Y r E 2 @

STYLET 
o

sTYu2 
@

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

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

Temperature-dependent  d  iode

Photosens i t ive  type

Photoemiss i ve  t ype

U n i d i r e c t i o n a l  d i o d e ;  v o l t a g e  r e g u l a t o r

Un i junc t ion  t rans is to r  w i th  N- type  base

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

tr is one rnethod used to nleasure and define tl're
high-frequency characteristics of a transistor. Each in-
diyidual transistor has a low-frequency current gain. This
current gain is constant from DC up to some frequency
deternrined 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
tinres 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 tirue the frequency is doubled). This is
i l lustrated in Fig. l5 for transistor A at frequencies greater
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 :

po
a -
lJ

Let P=',*Jt*;ffi:t'
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 tirnes the cut-off frequency.

Fig. l5 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 transistors can be the same although the cut-oif
frequencies of the transistors are different.

Fig. 15. p versus frequency ro, tjinrirtors A, B and C.

T r a n s i s t o r A f r = p o x f c =  l 0 0 x  l  M H z  =  l 0 0 M H z

Trans is to rB f r=0o x  fc  =  50x2MHz =  100MHz

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 15 MHz = 375MHz

Taken from a previous equation, when the frequency is
much greater 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, and then multiply current gain times frequency.
This method is used in the Model 530 for three different
test frequencies as follows:

U
J

(,

po

f
r +-lT-

p = current gain

go = low frequency
current gain.

Therefore, at frequencies
frequency:

- @
!)
l 'c

f - frequency
fc = cut-off frequency

much less than cut-off

At frequencies much greater than the cut-off
frequency:

p o x f c-T--

Bo
P = -T= Po

Ao
t ) -
,J f 

-

f,

9=17.7  l -3dB)
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WARRANTY SERVICE INSTRUCTIONS

1. Refer to the MAINTENANCE section of your B & K-Precision instruction manual for
adjustments that may be applicable.

2. Defgctive parts removed from units which are within the One Year Limited Warranty
period. should be sent PREPAID to the Service Department listed below. Be sure to
state the model and serial number of the unit from which the parts were removed and
date the unit was purchased. These parts will be exchanged at no charge, under the
terms of the Warranty.

3. lf the above-mentioned procedures do 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 ([IPS preferred) to the nearest B & K-Precision authorized service
agency (see list enclosed with unit).

If your list of authorized B & K-Precision service agencies has been misplaced, contact
your local distributor for the name of your nearest service agency, or write to:

Service Deportment

B & K-Precision Product Group
DYNASCAN CORPORATION

2815 West Irving Park Road
Chicago, Illinois 60618
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SCHEMATIC
SYMBOL

R85
R79
R83,  81
R l21
R101,  55
R22,97
R72
R92, 106
R56 ,59
R I 0 3 , 5 8

c44
c42
c39,39 ,40 ,41
c20',25
c56, 57 ,47,

50 ,49
c56,46
c43

B & K.PRECISION MODEL 530 PAR.TS LIST

488-195-9-OO3

DESCRIPTION
B & K
PART NO.

RESISTORS & CONTROIS
g-lKo, !2%,r/qw, Deposited Carbon 002-039-9{0
L3Ko, y2%,y;W, Deposited Carbon 002{40-9{0
18KO, !2%,y4W, Deposited C:rbon 002{41-9{0
199_KO,. ?0%, /eW,Horizontal Mount Linear Trimpot . 008-2 1 6-9-00
qg!{o, $9Vo,laW,Horizontal Mount Linear Trimpbt . .009-224-i{0
lg$sffl, P9Vo, W, Hotizontal Mount Linear Trimirot . . 008-241-9-00
30Ksl, +\07o,r/zW,Linear C:rbon Pot .  .  . . . . .  .  .008-301-9{0
I_0_0KQ,- P.0 7.o'_!:Y, Horizontal Mount Linear Trimpot . 008-286-9{0
?!ta,P0_V9,lcW,Honzontal Mount Linear Trimpot . . . 00g-297-9-00
IKdl,,!20%,/cW,Horizontal Mount Linear Trimiot . . .008-289-9{0

CAPACITORS

lQy.f @I,iOVDC Electrolytic . 021{40-9{01
l9Q{r@_10VDC Electrolytic . 022{50_t{0i
1Q09qr @25VDC Electrolytic 022084-ri0r
47p,t@6.3vDcTantalum- ...027-013-9{01

| .orur @ 250vDc polyester . .025427-9-001

.9474@?J0V Polyester ....025-096-9{01

. |p t@l00VPolyes ter . .  . . . .025- I2O-gOOi

coIIs
Oscil lator, I  MHz .. . .044-035-9{01
Oscillator, lg MHz . . .044{36-t{0i
Osc i l la tor ,30MHz . . .044{39-g{Oi

coltrPosrrE
499-n4-9-ml

L1
L2
L3
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MODEL 530 PARTS UST

SCTIEMATIC
SYMBOL

Dl4 ,  15 ,  16 ,
r 7 , 2 4 , 2 5

D19,20,21,22,
23,3I ,33,34,
3 5 ,  1 , 2 , 3 ,
13 ,18 ,32

8 D 4 , 5 , 6 , 7 r L 0 ,
I t ,27 ,28 ,30

D9, 10
D12,26
Q9,10,  I r ,12
Q 4 , 5
Q l ,  2 ,  3 , 1 4 ,

1 7 , 1 8 , 1 9 ,
22 ,24 ,29

Q 1 3 , 2 0 , 2 1 , 2 3 ,
25,26,27,
28, 16

Qls

l

l

)

DESCRIPIION

DIODES AND TRANSISTORS

B & K
PART NO.

IN695,GermaniumDiode .. .150{02-9{01

IN4148, Silicon Diode . 151-038-9{01

Rectifier Diode . 151{50-9{01

5.1V, {Vo,IW Zener Diode . 152-030-9-001
l2V,!5%,1W Zener Diode . . 152{39-9{01
2N5550 NPNTrans is tor  . . . .176133-9{01
MPS 2369 NPN Transistor . . . tZ6{49-9O01

MPS 6515 NPN Transistor . . . 126-050-9{01

MPS 6519 PNP Transistor . . . t77-OtS-9-001

SPS-2306 NPNTransistor. . . . t76{.29-9-001

INTEGRATED CIRCI,IITS

LM324, Quad OP-Amp 307-060-9{01
4013, Dud D Flip-Flop 307-062-9{01
4011, Quad 2Input Nand Gate . . . . 307-063-9-001
40z3,Triple 3Input Nand Gate .. .307470-9{01

SWITCHES

Iradldentification,hver ....080{02-9401
Spring Return, Rotary .083-195-9-001
fr Range, MHz . .083-205-9{01
SPDT, Slide (Speaker ON/OFF) . . .084-001-9{01
DPDT, Slide (Power ON/OFF) . . . .084{01-9{03
DPDT, PC Slide, (Drive LO/HI) . . . . 084{43-9-001

i$|T: 33!il$! S'*l/H'*,' : : : : : : . : : : : : : : : : : :1084{4se{01
Momentary4-Pole,Push-Button ...088-029-9-001

IC1, IC6, ICg, ICl0
rc3
lc2,rc4,Ic7,Icg
IC5

S9
s4
S1
s3
S8
s2
s6
s7
S5

ManualsPlus.com

https://www.manualsplus.com/


I0Gd-8rI-€(,5' ' ' flquassy tn14 rolsrsuurl
I006-9UgrStE"' ....dlqSluuturel

I00.6-c0D01g'.. aroJalFrac
I006-0I&0(,t... proJeun
9005-I0et LL' ' ' 

{c?f stteu?g ̂roile1
t006-I0OtLL' ' ' 

Icsf Busuug uearg
€00-6-I00?LL' 

' ' 
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NOTE: Standard value resistors and capacitors are not listed. Values may be obtained from
schematic diagram. Minimum charge $5.00 per invoice. Orders will b€ shipped C.O.D. unless
previous open account arrangements have been made or remittance accompanies order.
Advance remittance must cover postage or express charges. Specify serial number when
ordering replacement parts.

B & K-PRECISION. DYNAIrcAN CORP. o 646014r. Cortland St. o 616*, Illinois 60035
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