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TRIPLETT TRANSISTOR ANALYZER
Model 3490-A Type 2

This Tronsistor Anclyzer is designed for maximum
flexibility, wide coverage of both signal and power
transistors, and standard readings of all measurement
values in volts, amperes’ and ohms as listed by the
semi-conductor manufacturers. Continuous current and
continuous veltage controls are a built in feature, With
large accurate meters to read static as well as dynamic
values. Interlocked switching circuits with warning

CONTROL

Note—For further detail see technical description
and functional bleck diagrams.

EMITTER OR BASE CURRENT—Meter .

This meter monitors input current, either in the
common emitter or common base configuration.

INPUT VOLTS, COLLECTOR VOLTS, REACH THRU,
lcor lezo—Meter

This meter normally monitors the collector voltage
supply, but may be switched throughout the circuit de-
_ pending upon the desired parcameter.

_ COLLECTOR CURRENT—Meter

This meter morﬁtcrs the collector or output current
of the device under test. ,

PNP-NPN-—SMtch

Polarity reversal switch for both the Input and
Collector supply.

COM. EM. - COM. BASE—Switch

This switch selects the mode or configuration of
a particular test.

INPUT VOLTS, REACH THRU—Switch
This switch inserts the INPUT VOLTS, COLLECTOR

VOLTS, REACH THRU meter into the input circuit.

Ico, Icgo—SW'itCh

This switch inserts the INPUT VOLTS, COLLECTOR
VOLTS, REACH THRU meter into the collector circuit.
In this cenfiguration the meter is monitoring leakage
current.

COLLECTOR VOLTS—Switch

Range selector switch for Vg (com. emitter) or Ves
(com. base). )

AC BETA—Switch
Range selector switch for AC Beia.

light indicators protect the semi-conductors from voltage
transients, while at the same time assisiing the operater
in the testing procedure. Collector Current and Emitter
or Base Current is monitored all the time, and the
controls with other instrumentation provide facilities for
plotting complete characteristic curves as well as taking
single readings.

FUNCTIONS

INPUT BIAS—Swilch
Polarity reversal of input supply.

COLLECTOR—Switch

Range selector switch used in conjunction with
COLLECTOR CURRENT meter.

INPUT—Switch

Range selector switch used in conjunction with
EMITTER or BASE CURRENT meter.

ON-OFF—Switch

Line control switch for instrument power supply.

SET AC BETA—Control

Fine adjustment for the INPUT VOLTS, COLLECTOR
VOLTS, REACH THRU, meter. Used in conjunction with
the AC BETA Switch.

COLLECTOR—Control

Regulates V¢g (com. em.) or Ve (com. base) in
conjunction with COLLECTOR VOLT switch.

INPUT—Control

Regulates Tetrode voltage between tetrode termi-
nal and emitter terminal.

INPUT ON—(Yellow) Indicating Light

The illumination of this light indicates that power
is being applied to the input circuit. :
COLL. ON—(Yellow) Indicating Light

The illumination of this light indicates that power
is being applied to the collector circuit.
REDUCE POWER—(Red) Indicating Light

The illumination of this light indicates that an
overload condition exists.
ON—(Red) Indicating Light

The illumination of this light indicates that line

-« power is being applied to the instrument.
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BETA 1/l

=ap!

DC BETA (hpe)

Refer to the tramsistor reference book supplied with
this instrument to determine the following parameters.

A.) Transistor type (NPN or PNP)

B.) Rated hgs

C.) Ip or Iy at which hg is listed at the specified Vee.
D.) P; max.

E.) Physical outline

CAUTION—DO NOT EXCEED MAX. RATINGS
AT ANY TIME.

. Rotate all control knobé to "O" or counterclockwisé.

All switches containing RET should be placed in
that position.

. PNP-NPN switch, index to type as listed in transistor

reference book.

_ COM.EM. - COM. BASE—Index fo COM. EM.

. COLLECTOR—Current remge switch—Index to proper

range, Ig at the rated hgp as per the tramsistor ref-
erence book.

. INPUT—current range switch—Index to proper range.

Iz at the rated hyg as per the transistor reference
book. If 1 is not listed, it can be calculated by divid-
ing Ic bY hpg.’ -

. COLLECTOR VOLTS—Index to the proper range for

Ve as specified in the transistor reference book. The
lower limit of Vg is determined by Vsat of the trans-
sistor under test. The upper limit of V¢g is determined
by Pc max. of unit under test.

. Rotate COLLECTOR control knob C.W. until desired

Ve is indicated on the COLLECTOR VOLTS meter.
The COLL. ON light will illuminate.

. Rotate the INPUT conirol knob C.W. until the desired

Ic is indicated on the COLLECTOR CURRENT meter.
Upon application of current both the EMITTER OR
BASE CURRENT meter and the COLLECTOR CUR-
RENT meter will move up-scale. Also, the INPUT ON
light will illuminate. If necessary re-adjust Vog.

_ Read the COLLECTOR CURRENT meter and divide

this reading by the reading on the EMITTER OR
BASE CURRENT meter. This is the BETA of the unit .
under test. B = Iy/Is.
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Leo (loso) B

Refer to the tromsistor reference book supplied with

this instrument to determine the following parameters.

A.) Transistor type (NPN or PNF)
B.) Rated Ieso at Ve
C.) Physical outline

CAUTION—DO NOT EXCEED MAX. RATINGS
AT ANY TIME

Note—Icpo measurements are taken with the emit-

ter lead disconnected which is accomplished automatic-
ally by indexing the Ico, Lepo switch.

1.

. COLLECTOR VOLTS—Index

Rotate all control knobs to "O" or coum.erclockwi-se.
All switches containing RET should be placed in
that position. :

. PNP-NPN switch, index to type as listed in transistor

relerence book.

. COM. EM. - COM, BASE—Index to COM. BASE.

to range as specified
fOl' VQm. 5

. Rotate COLLECTOR control knob C.W. until desired

Ves is indicoated on the COLLECTOR VOLTS meter.

. Index the Iego, leo switch to the desired range. The

leckage current is monitored on the COLLECTOR
VOLT meter, 0-6 scale. :

]cm

Refer to the tremsistor reference book supplied with

this instrument to determine the following parameters.

A.) Transistor type (NPN or PNP)
B.) Rated Ves
C.) Physical outline

CAUTION—DO NOT EXCEED MAX. RATINGS
. " AT ANY TIME

Note—Iogo measurements are taken with the base

lead disconnected which is accomplished automatically
by indexing the lep, loze switch.

1,

Note—If the leakage current of the unit under test is

higher than 6 MA, leave the lego, leo swilch in the
RET position and recd the current on the COLLEC-
TOR CURRENT meter. The INPUT range switch must
be indexed to the OPEN pesition.

[el

Rotaie all control knobs to "O" or counterclockwise.
All switches containing RET should be placed in
that position.

. PNP-NPN switch. Index o type as listed in tramsistor

reference book.

. COM. EM. - COM. BASE—Index to COM. EM.
. COLLECTOR VOLTS—Index to range as specified

for ch i

. Rotate COLLECTOR control knob C.W. until desired

Ve is indicated on the COLLECTOR VOLTS meter.

. Index the Icgo, Lo switch to the desired range. The

leakage current is monitored on the COLLECTOR
VOLTS meter, 0-6 scale. Note—If the leakage cur-
rent of the unit under test is higher than 6§ MA, leave
the Icgo. Lo switch in the RET position and read the
current on the COLLECTOR CURRENT meter. The
INPUT range switch must be indexed to the OPEN

position.

R TR AR e S S
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EMITTER ICED sw.
+ OR —_co COLLECTOR
e CURRENT
CURRENT
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Teo-Iebo

Teo

Ieo (Temo)

Refer to the transistor reference book supplied with
this instrument to determine the following parameters.

A.) Transistor type (NPN or PNP).
C.) Physical outline.

B.) Rated Vguo or Vez @ Ieo (Izso)
C.) Physical outline. -

CAUTION—DQ NOT EXCEED MAX. RATINGS
: AT ANY_'_I‘IME
Note—Igo (lgno) measurements are taken with the
collector lead disconnected. This is accomplished by

ALPHA=1Ic/Ie

ALPHA (hgs)

Refer to the tramsistor referencé book supplied with
this instrument to_determine the following parameters.

A) Transistor type (NPN or PNP).
B.) Rated hyn (hes = lo/lz = B/B+1) @ Ves
C.) Physical outline.

CAUTION—DO NOT EXCEED MAX. RATINGS
AT ANY TIME.

placing the COLLECTOR current range switch to the

OPEN position.

1. Rotate all control knobs to "O" or counterclockwise.
All switches containing RET should be placed in
that position.

2. PNP-NPN switch—Index to the type as listed in the
transistor reference bock.

3. COM. EM. - COM. BASE—Index to COM. BASE.
4, INPUT BIAS—Index to REVERSE position.
5. INPUT VOLTS—Index to desired range.

6. INPUT current range selector—Index to desired
range.

7. Rotate the INPUT control knob to give the desired
voltage between Emitter and Base as indicated on
the input voltmeter.

Read the leakage current lgpe on the iriput current
meter.

(Note) Return Input bias switch to normal after test.

1. Rotate all control knobs to "O" or counterclockwise.
All switches containing RET should be placed in
that position.

2. PNP-NPN switch—Index to type as listed in tramsistor
reference book.

3. COM. EM. - COM. BASE—Index to COM. BASE.

4, COLLECTOR—Current range switch—Index to prop-
er range for lo.

5. INPUT—Current range switch—Index to proper range
for Ig.

6. COLLECTOR VOLTS—Index to proper Vap.

7. Rotate the COLLECTOR control knob to a Ve value
as specified.

8. Rotate the INPUT control knob to desired value of
Ic. The COLLECTOR current meter will move up-scale
as the INPUT knob is rotated. Divide the reading ¢n
the COLLECTOR CURRENT meter by the reading
on the EMITTER OR BASE CURRENT meter. This
is ALPHA. .

: (1l
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A.C. BETA (ng)

AC BETA (hy.)

Refer to the transistor reference book supplied with
this instrument to determine the following parameters.

A.) Transistor type (NPN or PNP).
B.) Rated hq,
C.) Physical outline.

' CAUTION—DO NOT EXCEED MAX. RATINGS
AT ANY TIME

1. Rotate all control knobs to "O" or counterclockwise.

All switches containing RET should be placed in
that position.

2. PNP-NPN switch—Index to type as listed in transistor
reference book.

3. COM. EM. -'COM. BASE—Index to COM. EM.

4. COLLECTOR—current range swiich—Index to de-
sired range.

5. COLLECTOR VOLTS—Index to specified range for
Ves-

6. Rotate the INPUT and COLLECTOR control knobs
until the desired Vcg, Iz and I are .obtained.

7. AC BETA—switch—Index to the SET B position.

8. Rotate the SET BETA control knob to bring the point-
er of the INPUT VOLTS, COLLECTOR VOLTS, REACH
THRU, meter to the SET AC BETA mark.

9. Index the AC BETA switch to the 600 or 150 position
and read the corresponding BETA on the red arc.

TECHNICAL DESCRIPTION

THE METERS AND RANGE SELECTORS:

Transistors are inherently current sensitive devices
as compared to vacuum tubes which are primarily
voltage sensitive. Current readings and current ampli-
fication values are therefore, the important guiding
factors in transistor evaluation. It is of utmost im-
portance to know the Collector Current at all times,
regardless of the parameter under measurement. This
Transistor Analyzer is equipped with a four and one
half inch multirange ammeter which reads continuously
the Collector Current on any one of 11 overlapping
ranges. This meter is located in the upper right hand
corner of the panel. The scale capticned “Collector
Current” has two arcs; the ouiside cne calibrated from

zero to thirty, and the inside one from zero to ten. All .

of the current ranges are on a zero-ten and zero-thirty
basis, from 1 milliampere to 30 amperes, and therefore,
on any range it is necessary only to add zero's to the
scale reading, or divide by ten to determine the exact
Collector Current. As you will note, the hich ampere
range on the 3490-A is 30 amperes. Care in operation of
the Analyzer on this range is imperative. The 3480-A is
designed to handle over 100 D.C. volt-amperes of
collector power. However, due to the heat characteris-
tics which occur when this type of power is used, it is
recommended that readings on this range should not
exceed 45 seccnds lor any one reading.

When using the 3490-A at the higher collector cur-
rent values, it is recommended that for each 15 minutes
continuous testing, it be allowed a similar period of
cooling time to prevent a heat build-up in the com-
ponents. The Colleclor Current range selecior switch

is mounted directly below the Collector Current meter
providing in combination an effective and accurate
milliammeter and ammeter accurate to within #=2%. In
addition to the current ranges, this switch can be set to
the "Open" position, which is used when taking emitter
readings under conditions where the collector must be
open in respect to the base.

Since this Transistor Analyzer has been designed -
to measure three or {our terminal units in either the
Common Base or Common Emitter configuration, the
Input Current can be introduced or applied thru either
the Emitter or Base. Accordingly, this meier is labeled
“Input Current”, and is mounied in the upper left hand
corner of the panel. It reads Emitter Current when the
Common Emitter-Common Base lever switch is in the
Commen Base position, and when the switch is indexed
to the Common Emitter position, the Input meter reads
Base Current. It was stated before and repeated here
that tronsistors are current amplifying devices, and
therefore, this meter is connected to read Input Current
all the time. Like the Collector Current meter, the Input
Current meter has the same two arcs numbered zero
to thirty. Continuous coverage is available from zero
to ten and zero to thirty. Continuous coverage is avail-
able from 100 microamperes full scale to 3 amperes full
scale, accurate to within =2%. Again it is necessary
only to add zero's or divide by ten to obitain the exact
emitter or base current applied to the transistor. Also,
the Input Current range selector swiich is mounted di-
rectly below the Input meter for operational conveni-
ence. In addition to the current ranges, this switch can
also be set to "Open" and "Short" positions, which are
used when taking collector readings under conditions

. [13] -



where either the emitter or the base must be open or
short-circuited to the collector circuit. It was stated be-
fore that the Collector meter reads Collector Current at
all times, and that the Input meter reads Input Current
all of the time. Therefore, the operator of the Transistor
Andlyzer has in front of him the two most important
functional values on continuous display. Thus, by com-
paring the Input or Emitter Current and the Collector
Current in the Common Base configuration, the value
of alpha or forward current transfer ratio hgz can be
determined. By comparing the ratio between Copllector
Current and the Ifput or Base Current in the Common
Emitter configuration, the value of d-c Beta or forward
current transfer ratio hyg is determined.

The third meter in the approximate center of the
panel reads Collector Voltage all the time unless it is
being used for some special function, such as a-c¢ Betq,
Ico, Icwo, Input Voltage or Reach Thru. Seven voltage
ranges with about a 2-1 ratio are calibrated on the
black or d-c arcs figured zero to 3, zero to 6 and zero
to 12. For the 30, 60, end 120 volt ranges it is again
necessary only to add a zero to the meter reading, and
for reading the 1.2 volt range, it is necessary to drop a
zero. These voliage ranges are available by using the
Collector Volts range selector switch directly below the
meter. The combination of the range switch and the
Collector Volts meter gives the operator continuous
control of the Collector voltage through 120 wvolts ae-
curate to =2%. The use of the three meters presents
to the operator a completely flexible operational
analysis of the transistor under test. Collector Current
can be plotted as a function of Base Current by holding
the Collector Voltage constant—Collector Current com
be plotted against Collector Voltage—Saturation Volt-
age or resistance can be measured, etc.

The scale arcs figured in red on the center meter
are calibrated for the a-c Beta or hy. readings, emd are
used for this measurement on low power or signal
transistor types. The range of a-c¢ Beta is determined
by the position of the a-c¢ Beta rotary switch which is
located at the lower right of this meter,

THE MAIN CONTROLS:

The main controls are set up on the pcmel to enable

the operator to most conveniently explore the transistor
characteristics arid/or plot characteristic curves. There
are three independent power supplies in the analyzer,
namely, the collector supply with its control kncb
directly under the word "COLLECTOR"”, the input
supply, with its control knob under the word “INPUT",
and the tetrode supply with its control calibrated zero
to 10 volts and marked “"TETRODE VOLTS". The Col-
lector control is a variable transformer controlling
primary energy to the collector supply. The Input control
is a vitreous power potentiometer for adjusting the
secondary a-c voltage to the input supply. These are
the two most important controls, and are equipped with
the large knobs for convenience of adjustment. The
numbered arcs around the edge of the control knobs
are for reference only, and are to assist the user for re-
ferring to a previously metered voltage on the center
meter, when that meter has been switched from that
circuit for other measurement purposes. They should

always be returned to the extreme counter clockwise

position before connecting a transistor for test. The

Tetrode control is used only for double base or tetrode
transistors, and is used only when testing these types.

THE SECONDARY-CONTROLS:

To the far lower left of the panel the tester power
"On-Oif" group is located. This consists of the ON-OFF
switch, the on-off indicator lamp, and the power line
fuse.

The INPUT current range swiich and control have
been previously discussed. These operate together for
adjustment of the base or emitter current as desired.

Along the left side of the Collector Voltmeter is
located a lever switch with the wording “"RET", "Input
volts”, and "Reach Thru". This is one of the three
~witches used for shiliing circuits and for connecting
the meter in the center of the panel into the required
position. The” "RET" is the panel abbreviation for
“Return” ond it is important that this switch be left in
the "RET" position, except when taking the “Input
Voltage" readings, or "Reach Thru" voltage readings,
and then returned to the “"RET" position before proceed-
ing with any other tests. This lever switch may be in-
dexed into the 12 volt input volts position, or into the
1.2 volt input position. Thus, in these two positions, the
meter reads the input voliage directly ot the emitter
and base terminals from zero to 1.2 volts, or zero to 12
volis. If the Tramsistor Analyzer is set up for the common
base configuration, the meter will read the voltage
from the emitter to the base and collector return. Like-
wise, if it is set up in the common emitter configuration,
the meter will read the voltage from the base to the
emitter and collector return. In the “"Reach Thru” posi-
tion, the meter will indicate the voltage from the open
emitter to the base, and as is marked on the panel,
indicating voltage from zero to 1.2 volis on the Collector

‘Voltmeter.

Directly above this lever swiich, and to the right
of the Input Current Meter, you will note a toggle switch
with the panel markings INPUT BIAS, and that it may
be indexed to NORMAL or REVERSE positions. This
switch for most test applications must be in the NOR-
MAL position. For convenient testing of some tronsis-
tors and parameters, however, the Input current must
have opposite or reverse polarity, thus making a re-
versed bias junction of the emitter-base junction. When
this is necessary, it may be done merely by indexing the
toggle switch to the REVERSE position. This switch in
no manner changes the polarity of the collector circuit.
CAUTION: Always make sure this switch is in the NOR-
MAL position, except for making the above mentioned
special tests. Damage to the emitter-base junction could
result if this junction is not properly biased. Also, good
transistors would test defective with improper use of
this switch.

The lever switch along the right side of the Collector
Voltmeter is used for all measurements of Iz, loge and
related leckage tests. This is the second of the three
circuit shifting switches. You will note the "RET" posi-
tion on this switch, which is, as on the Input Volts
switch, in the uppermost position. This switch also must
be indexed to the "RET" position except when tcking
Ico. Icro. and related leakage tests, and immediately
returned to the "RET" position. Since this analyzer
handles high power transistors rdnging into several
amperes as well as the low power signal types, wide
coverage of the leakage currents is recuired. The four

[14]
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main leakage ranges are controlled by this lever switch,
all of which are read on the 0-60 scale on the Collector
Volts meter when the lever is puleld. The 6 ma, 600 ug,

and the 60 ua ranges are indexed directly by the lever ~

switch. For the last decade the lever switch is left in the
60 ua position and the 6 ua push button switch is de-
pressed. Since this is a progressive switch, and an un-
known quantity is under measurement, the lever may
be moved one step at a time until a suitable reading
has been taken. If the indication on the meter _is less
than ten percent of full scale value, the lever switch
may be indexed to the next decade down. This obser-
vation will prevent overleading of the current range
and thus prevent pointer and meter damage. With the
four decades, leakage currents from one hundred nano-
amperes (.1 ua) to six milliamperes may be read. NOTE:
Occasionally you may find a tramsistor which has «
higher leakage than it is possible to read on the 6 ma
range. To read the leakage on this transistor, index the
lever switch to the RETurn position, and index the Col-
lector Current Selector Switch to the range where the
deflection is the furthest upscale. As you will remem-
ber from the Collector Current Meter ‘discussion on page
3, this meter reads collector current at all times, thus
the higher leakage values you may read directly on the
Collector Curtent Meter.

Directly below this lever switch, and to the lower
right of the Collector Voltmeter, is the "A. C. BETA"
switch. This is the third circuit shifting switch, and as
noted on the two lever switches, must be in the "RET"
position except when set to perform its own specific
test. These three controls may be used one at a time
lor measurements; however they are-electrically inter-
locked, and each switch after use must be indexed
back to the "RET” (Return) position before using any
-of the others. In making A. C. Beta measurements, this
switch is first set to the “"Set B" position, and the meter
is then adjusted o the "Beta Set” mark on the dial as
was explained in the section which describes use of
the 'A. C. Beta” control. Once this adjustment has been
made, the switch may be indexed to the 600 or 150
range and the A. C. Beta reading taken directly from
the two top red arcs on the Collector Voltmeter. It
should be remembered that a-c forward gain character-
istics depend on d-c applied values. One of the very
useful advantages of this analyzer is that variations in
a-c Beta can be noted over & wide range of d-¢ condi-
tions by observing the three meters operating simultan-
eously. Thus, h can be plotted against Ig or Iy and/or
Ve. NOTICE: This A. C. Beta range is operative only
when the Collector Current switch is indexed to the .1A
or lower ranges, and is thus limited to transistors which
have a collector current requirement of .1 ampere or
below. :

Along the bottom edge of the panel, is the PNP-NPN
lever switch. This switch controls the polarity of all po-
tentials applied to the transistor or diode under test,
and should be indexed correctly according to the manu-
facturer's data before making any connections- to the
semi-conductor device.

Next, to the right is the “Collector Volts” switch.
This determines the range of the meter directly above
it and also does some power supply switching. The 1.2,
3, 6 and 12 volt dc ranges of Collector Volts are equip-
ped to deliver high current, as may be required for
power iransistc nd of course are also used for the

signal types. These four positions, 1.2, 3, 6, and 12 are
the "high current” positions. In general, for power tram-
sistors the 1.2, 3, or B volt meter range is adequate and

should be used for those measurements requiring the _

full current rating of the transistor. Other measurements
such as lgg, Iego, Reach Thru, etc. where higher poten-
tials may be required, call for comparatively low cuyr-
rent requirements and can be made on 30, 60 and 120
volt ranges. Although the same high power rectifiers
are used on all voltage ranges, lower power higher
voltage transformer windings are used on the three top
voltage ranges, and current should be limited to about
300 milliamperes. Hence, the operator should consider
the three top voltage ranges, the “Low Current” ranges,
and the four low voltage positions, ie. 1.2, 3, 6 and 12
the "High Current” ranges.

CAUTION: When measuring high collector voltages
(120V range) do not return to low voltage ranges until
the charged filter capacitor discharges to a value that
will not overload the meter. ,

CONFIGURATION—TEST INDEX

To the right of ‘the “"Collector Volts" switch is the
"Common Emitter"—"Common Base” lever switch. This
must be indexed for the configuration required. For the
various measurements it should be indexed as follows:

COMMON EMITTER COMMON BASE

@I @ﬂ

"1. DC Beta (hpg) 1. Alpha (hgg)

2. Lgeo 2. Ioo

3. lces 3. Ices

4. Iocer 4, Tepr

5. Base Current 5. Ige

6. Base Voltage 6. Igns

7. AC Beta hf. 7. Igcs

8. Saturation Voltage 8. Ixan

8. Saturation Resistance 9. Emitter Current
10. Any other grounded 10. Emitter Voltage

emitter measurement 11. Reach Thru
. Diode and. rectifiers 12. Any other grounded
. SCR measurements base measurement

bt
B

The Collector control and Current range S’«;‘it‘k
have been described before. These operate tog

for the adjustment of the Collector Current as desanbed:

At the far right side of the panel you will see the SET
AC BETA control. This is used in conjunction with the
AC BETA switch, and is to adjust the 1000 cycle injec—
tion current to the proper value prior to the mufs:;

ment of AC Beta. This value is indicated by tfee' Z

Beta" mark, which is above the tep red arc.en
center meter. This control, along with St
panel components are distinguished from thee wﬁ.ﬁ{"’
trols by the use of red figures on the panel :

. [15]
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CONNECTIONS TO TRANSISTORS:

In the top center section of the panel are mounted .

two transistor sockets, to the right of the copper heat
sink. One of these is for the in-line types where the
leads emerge from the bottom of the tramsistor in a
straight line (see Fig. 1). The second socket is for types
such as where the leads are grouped in a circle or
square on the bottom of the transistor (see Fig. 2).

Nomenclature for socket terminals is as follows:
C—Collector C
S—Ground or S C B
Shield B
E
B E
Fig. 1 Fig. 2

B—Base
E—Emitter

Aside from these two sockets, binding posts are
available on the solid copper bar heat sink. The two
large collector posis are mounted on and connect to
the copper slab, which is insulated from the panel.
These posts are in turn connected to the upper-most
black binding post. This binding post in turn usually is
connected to black binding post to its immediate left
by the linking bar between these terminals. NOTE:
WHEN USING ANY OTHER COLLECTOR BINDING
POSTS, THE JUMPER CLIP MUST BE ACROSS
THESE UPPER TWO BLACK BINDING POSTS FOR
CONNECTION TO THE HEAT SINK OR THE TWO
LARGE BRASS BINDING POSTS. There may be occa-
sions which require breaking the collecter curcuit to
. insert resistors or other components, and this may be
done by removing this shorting bar and placing the
component between these two black binding posts. Di-
rectly below this pair is the middle black binding post,
and is the base connector. Below it is the black emitter
" binding post connector, and at the left of the copper
heat sink is the red binding post for the b, or tetrode
connection. For positive identification, the initials of
these tromsistor elements is engraved beside the cor-
responding binding posts.

=

shaped clamps hold the transistor tight againt the cop-
per. This also provides the collector current connection.
The full required collector current can then be applied
to these power types without excessive heat rise in the
temperature.

Types such .as the 2N10l may be mounted with
screw stud on one of the collector posts, with the base
and emitter leads either fastened directly or with ex-
tension clip leads furnished with the Model 3490-A.

Types such as the 2N443 and 2N1099 are mounted
upside down with the slotted clamping plate fastened
under the two collector posts. The collector connection
is made through the clamping plate. Lead connections
are then made from the Emitter and Base binding posts
to the emitier and base terminals on the tramsistor. The
short heavy leads which are included with the 3490-A
are for this purpose.

CAUTION: IN CLAMPING THIS TYPE OF TRANSISTOR
INTO PLACE, MAKE SURE THAT THE EMITTER AND
BASE TERMINALS ARE NOT MAKING CONTACT WITH
THE CLAMP.

CAUTION: THE MAXIMUM SAFE POWER WHICH
MAY BE APPLIED TO A TRANSISTOR USING THIS
CLAMPING DEVICE IS APPROXIMATELY 12 VOLT-
AMPERES. FOR TESTING AT HIGHER POWER RAT-
INGS, IT IS IMPERATIVE THAT A HEAT SINK DESIGN-
ED FOR THIS PURPOSE BE USED, SUCH AS ARE
RECOMMENDED BY THE MANUFACTURERS OF THE
POWER TRANSISTORS.

A socket for one of the most commonly used type
of power transistor, the JEDEC ouiline TO-3, is built
into the copper heat sink. Power transistors of this type,
such as the ZN456 and 2N301, have emitter and base
pins extending from the bottom flange, and these fit
into the two small holes (which are engraved "E" and
‘B"”) between the two collector posts. The mounting
flange fits f'::h against the heat sink, and two “L"

N_"2N443—

Where other types may be involved one of these
combinations should provide sufficient thermal con-
ductivity for any of the power types. If required, an
external fitting may be used with leads fastened to the

[ 18]
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Binding posts. A compartment is provided for such a
device to the left rear of the connector block in the
case.

On the signal types with long leads, it often saves .

time to connect the leads directly to the binding posts
rather than insert them into the small sockets. For add-
ed convenience in testing long lead tremsistors you will
note the binding posts for the emitter, base, and collec-
tor are in a line, and spaced for standard tromsistor
plug-in devices.

Where a transistor is equipped with « ground lead,
this may be connected to the emitter post. On double
base or tetrode units, the b2 terminal is connected to
the 5rec:l binding post. An example of this type is the
3N36. ’

THE HEAT SINK:

The soid slab of copper on which the binding

posts are mounted forms with the two collector posts a
substantial heat sink. This copper slab is insulated from
the panel but is connected to the collector circuit. As
. mentioned under "Connections to Tramsistors”, the
copper and the brass nickel plated posts form the con-
nection means to the power or signal transistors, aside
from the 2 small sockets. When making connections to
base, emitter or tetrode posts with bare leads, the op-
erator should check to be sure these leads are spaced
from the heat sink bar for insulation.
‘ Buried in the copper on the under side is a socket
for power transistors similar to the 2N457. Such trans-
istors fit flush on the copper slab with the emitter and
base wires on pins inserted in the two small holes
marked "E” and "B” between the collector posts.
Clamps fit under these two posts to hold the unit tight
against the copper. Refer to the section entitled “Con-
nections to Transistors”.

THE INTERLOCKS:

To avoid overloads to transistors, instruments and
analyzer components, circuit and switching interlocks
are included in this device. On each position of the
Input Switch, the impedance of the input supply is
changed to provide as far as practical a constant
current input supply regardless of emitter or base re-
sistance. When the "Input Volts” lever switch is indexed
to the "Reach Thru" position, the input (emitter) circuit
is automatically opened regardless of the position of
the Input Current swiich. When the “Ig0" lever switch
is moved from its 'RET” or Return position, the input
circuit is cutomatically opened, regardless of the
position of the Collector switch, thus affording instemt
entry of the sensitive Igp meter into the Collector circuit

without any possibility of overload, even if the transistor
under test had just previously been operating at 15
amperes collector current. The switching sequence is
such that the emitter or base circuit is opened before
the microammeter is connected into the collecter circuit.
Conversely, the microammeter is removed from the
collector circuit before the input supply is connected
restoring full collector current thru the collector ammeter
when this switch is returned to the RET position.

THE WARNING LIGHTS:

Switching transients of very short duration can
damage or destroy transistors, a condition not usual
with vacuum tubes. Protective circuits have been de-
signed into this cnalyzer to prevent such damaging
conditions, with indicators in the form of caution lights
for operator observation. Directly to the right of the In-
put Current Meter is a yellow light which comes on
when any potential appears from the input supply.
This light is extinguished when the Input Control is
turned to the off or extreme counter-clockwise position.

To the immediate left of the Collecior Current
Meter is a second yellow light. This is illuminated when
the Collector circuit is energized. This light is extin-
guished: when the collector variac is turned to the off
of extreme counter-clockwise position. These two indi-
cators are very important to the operation of the Ana-
lyzer. Whenever connections are changed at the trans-
istor terminals or whenever the configuration swiich
and the PNP-NPN switch are touched, the lights should
be out. Also, when changing current ranges on either
Input or Collect~r switches it is advisable to have the
lamps extinguished. This procedure protects the trans-
istor at all times. The operator should get in the habit
of returning both controls to the off position, and “run-
ning up from zero” watching the three meters.

PRECAUTION: DO NOT HANDLE CONNECTIONS CR
INSERT OR REMOVE TEANSISTORS OR DIODES
FROM SOCKETS WHEN LIGHTS ARE ON.

The third warning light is red and of a smaller size.
It is located to the upper right of the "Collector Volis"
switch. This is connected to an interlock circuit betwesn
the Collector Current end Collector voltage switch.
When the current switch is indexed to any current
range over 300 milliamperes, and ot the scme time the
collector voltage switch is indexed to any potential
range from 30 to 120 velts, this light will be illuminated
For example, to assume the current switch is indexed
to the 10 ampere position, and the collector voltage
switch to the 60 volis position, this power requirement
of .6 kilowatts would overload the collector transformer
and variac. The 10 ampere collector current can just

- as well be supplied on the 3, 6, or 12 volt remge without

such a high power requirement. By changing the "Col-
lector Volis” switch o one of the lower voltage posi-
tions, the light will be extinguished. If on the other
hand, a higher potenticl is required, the “Collector
Volts” switch may be left in the 30, 60 or 120 volt po-
sition and the Collector Current switch indexed to the
100 ma, 30 ma, 10 ma or lower current position, where
also the warning light will go out.

PRECAUTION: DO NOT PROCEED -WITH TRANSISTOR
OR DIODE MEASUREMENTS WHEN THIS LIGHT
GLOWS RED.
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DIRECT READING DC BETA, h:=

A short cut which eliminates the Io/I; division may
be used for a great number.of signal or low power
transistors. Before proceeding with the test in this man-
ner, you should familiarize yourselves with the mark-
ings on the meters and the panel which are applicable
to the direct reading dc Betq test.

You will note on the Input Current Meter, an ar-
row pointing to the mumber 10 on the 0-30 scale” and
indicating “"Set DC Beta”. To correspond with this
marking, glance now to the Input Range Switch, and
below the 300 ua range note the marking DC BETA—
hpe. Now refer to the Collector side of the 3490-A. On
the Collector Current Meter you will note under the
scales, "Read DC Beta”, and along the right hand side
of the Collector Range Selector you will note the mark-
ings DC BETA—hgg bracketing five of the ranges, with
numbers between the current range values and the
bracket.

To set up the transistor to read direct DC Beta
make sure the PNP-NPN lever is in the correct position,

and the configuration lever is in the COMMON EMIT-
TER position. Set the Collector Volts switch to desired
voltage range and adjust the Collector Control until
that voltage appears on the voltmeter. Index the Input
Range Selector to the 300 ua position, and the Collector
Current Selector in the .1A position. Slowly increase
the Input control and adjust the display on the Input
Meter to the "Set DC Beta” mark on the meter. Now
observe the Collector Current Meter. If there is little or
no deflection on this meter, switch down to the 30 ma
range, and so forth down to the place where you are
getting a good upscale deflection on this meter. Check
the Collector Voltmeter and Input Meter and adjust if
necessary. Maks the DC Beta reading directly on the
Collector Current Meter, referring to the position the
selector is indexed to. The number inside the bracket
indicates the full scale DC Beta for that position. If the
Collector Selector was indexed to the 10 ma position,
the full scale Beta would be 100. If the pointér on this
meter read 8.4 ma, direct DC Beta would be 84.

MEASURING SATURATION VOLTAGE AND RESISTANCE

The saturation voltage Vg Sat. is measured in the
Common Emitter configuration, and is the minimum
voltage thal will produce full collector current with the
transistor current saturated. Index the NPN-PNP switch
correctly. Reler to the transistor manufacturer’'s specifi-
cation sheet for the input and collector current ratings
for saturation tests. Index the input and collector cur-
rent swilches correctly. Be sure all warning lights. are
out. Index the Collector Voltage swiitch to the 1.2 volt
position. Rotate the input control to increase the input
or base current to the rated value as read on the input
meter. Holding the base current constemt, slowly apply

a small amount of collector voliage until the collector
current comes up to the listed value. Read the Satura-
tion Voltage, Vog Sat. on the central meter. For ex-
ample, the type 2N457 transistor has o handbook listing
of § amperes, collector current and 1 ampere base cur-
rent, and under these conditions, the Vee Sat. should
not be over 1 volt. In the example we will assume a
reading of .64 volis.

The Saturation Resistance can readily be determin-
ed by dividing the Veg Sat. by I, the collector current.
%n %’1: example above, Vgg Sat/Ic=.64/5=.128 ohm
or crt.

- MEASURING REACH THRU:

Reach Thru, sometimes referred to as "punch-thru”,
is a measure of the limit of emitter control with increas-
ing collector potential. As the collector voltage Vg, is
increased, Vgp, the emitter tc base will remain at «
fixed low value in-the millivolt region until the reach-
thru voltage is reached. This effect of collector voltage
on the emitter is caused by the spreading of the deple-
tion layer into the emitter junction under the pressure
of the increasing collector voltage. At the reach thru
potential, the emitter to base voliage will suddenly
start to increase linearly with increasing collector
voltage, a signal that the reach-thru value has been
exceeded. This is an important test since it will tell the
operator the Vep that should not be exceeded if normal
input control is to be expected.

To make this measurement, first be sure all warn-
ing lights are out. Connect the transistor and index the
NPN-PNP switch correctly. Set the configuration switch
to "Common Base' position. Examine the manufcctur-
er's data to see if the reach-thru potential is listed. Since
this is a limit value, there is no great reason to run all
transistors to the limit value, and therefore, if the tram-
sistor is being used at 6 volts or 9 volts in a particular
application, measuremenis up to or somewhat above
these values will be entirely sufficient.

Set the Collector Volts switch to the 12 voit position,

Rotate the Collector control clockwise until the center
meter indicates full scale, or 12 volis. There is a small
index line on the collector control knob, that normally
lines up. with the panel index line at the off position.
This line will now be to the right of the shaft center, at
about the 3 o'clock position. Note where it is for the
twelve volt reading. Return the control to zero so that
the collector warning light is extinguished. Index the
Input Volts switch to the Reach-Thru position. Rotate the

collector control slowly clockwise to apply the collector

voltage. As this potential is applied, the center Meter
will read “emitter floating potential” at a sensitivity of
1.2 volts full scale. For most small or low power tran-
sistors, the floating potential will come up to forty or
fifty millivolts, and will hold steady as the collector
voltage is increased. If there is no punch-thru, or in
other words the reach-thru potential is not reached
when the collector control is rotated to the position

- noted before for 12 volts, then the meter reading will

remain at approximately the criginal potential. In gen-
eral, it should not rise over 10% scale or 120 millivolts
during this test. If the reach-thru valus is exceeded, the
center meter will start up scale following the collector
potential as the collector is rotated. When this occurs,
the process should be repeated and the collector conirol
stopped at the point where the meter reading or floating
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slarts to increase. Then index the Input Volts switch
" back to the RET (return) position. The center meter will
now read the reach-thru voltage of the transistor. It is
assumed in_ making this test at 12 volis that the BVgg
or BV potential listed for the tramsistor is greater than

12 volis. If not as is the case with the 2N523, this .

test must be run at & volts or lower. Under no conditions
should a reach-thru test be made using collecior po-
tentials above the breakdown potential listing.

On power type transistors, the procedure is exaétly
the same. If the operator plans to use the transistor at
S volts, a 6 volt punch-thru test is sufficient. If manu-
facturer’s data is available, the test may be made at
some other potential up to 12 volts V. In general the
floating potential of the emitter or the power types may
be somewhat higher than on signal units, but the test
procedure is just the same.

The question may arise as to how to avoid ava-
lanche breakdown in the tramsistor should the collector
voltage be increased too rapidly when attempting to
find reach-thru at collector potentials of 30 volis or
above. When the Input Volts lever switch is indexed
to the “"Reach-Thru” position, a 100 K ohm resistor is
in series with the collector circuit, thus limiting the
current and avoiding the breakdown. '

With reasonable caution and following the pro-
cedure outlined above, punch-thru or reach-thru tests
can be made without causing any damage to the tran-
sistors, and may be repeated when necessary. Occa-
sionally a transistor will not exhibit a sharp break point,
but will show‘increqsing emitter floating potential at a

“fairly low Collector voltage, Vi. In such cases the

reach-thru potential may be considered as the V¢ that
is required to raise the floating potential to 120 milli-
volts on the Reach-Thru range. This is equivalent to 5
microamperes of leakage current in the emitter circuit,
the greater part of which is caused by collector voltage
influence. Other values may be published as new
transistors are anndunced, or more definite information
is available on presenily avcilable types, but as a
general rule to follow where more specific information
is not available, the 120 millivelt limit will suffice.

FLOATING POTENTIAL:

The emitter floating potential at any collector volt-
age level below the punch or reach-thru value may be
measured on the central meter. If the voltage on an
open-circuited emitter is observed while the collector
to base voliage is increased, it will remain within 500
millivolts or less of the base veoltage until the reach-
thru potential is recched. This test can be made by
connecting the transistor with the warning lights ex-
tinguished, and a suitable collector voltage range
selected, generally under 12 volts. The collector control
should be rotated to apply the correct Vo and the
index line position ‘of the control noted. Return the
collector veliage to zero and extinguish the collector
warning light. Index the Input volts switch to the Reach-

* Thru position. Rotaie the collector control back to the

previcusly noted index line position, and read the float-
ina potential on the central meter in terms of 1.2 volts
full scale, or 1200 millivolts. The Configuration switch
must of course be in the Common Base position for these
medasurements.

TETRODE TRANSISTORS:

Tetrode tramsistors, primarily used in RF amplifiers
up to 200 megacycles, and as mixers and oscillators
require 3 separate and independent power supplies for
test measurements. This analyzer is so equipped to
handle these types. Examples of these transistors are
the 3N36 and 3N37.

Tetrodes are equipped with a second base cori-
nection to which an interbase potential is applied. This
reduces the base spreading resistance, Ry creating the
equivalent effect of reduced cross section base region
improving greaily the useful frequency of the unit. The
so called “cross base bias” creates an eleciric field
which compresses the active base region reducing the
high frequency base resistance. Improvemenis of 10 to 1
are not uncommon in comparing the tetroede with a
iriode.

The tetrode or second base voltage supply 13
brought out to the red binding on the copper heat sink.
The voltage control is directly to the left of the Col-
lector Volts switch, and marked Tetrode Volts. This
control is calibrated in volts from zero to 10.

Note the transistor type and index the NPN-PNP
Switch accordingly. For alpha measurements, index the
configuration switch to Common Base. Note the value
of emitter current, and set both Input and Collector
current switches to the same range. For the type 3N36
os an example, Iz is listed as—I1.5 ma so the current
switches should both be set to the 3 ma range. Note the
listed collector v-itage and set the Collector Volts
switch to the required range. In the case of the refer-

enced transistor, this is 5 volis. Be sure all warning
lights are out. Plug in or otherwise connect the tran-
sistor, and apply the correct collector potential.

Rotate the Input control to bring the emitter current
to the correct value and note the collector current
Alpha under these conditions is the collector current
divided by the emitter current. Slowly rotate the Tetrode
Volts control up to the listed vedue. For the 3N3B this is
——2 volis. Note the automatic gain control effect on the
alpha value.

This same test may be repeated under Common
Emitter conditions. Extinguish all warning lights and
index the tetrode wvolis to zero. Set the Input and
Collector current switches for beta measurements. I*
the case of the 3N36, a suitable collector range is 10
ma and input range is 300 ua. Apply a collector poten-
tial again of 5 volts and then apply input current to
bring the collector current to 5 ma as a suggested fig-
ure. Note the dc beta. Slowly apply tetrode volts and
observe the effect on the collector current and the re-
sultant hpe. For the 3N36 this should be limited to 2 volts.

AC Beta or hy, may also be measured and the
automatic gain control of the tetrode or second base
observed. Return the tetrode volts to zero, switch to the
Beia Set position and thence to the 300 range. Note the
reading and then slowly incrase the tetrode volis to
the 2 volt potential. ’

Since all potentials are continuously variable and
somplete current and beta coverage is included in this

"Analyzer, curves showing one variable as a functien
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coverage and smooth automatic gain control are quite

of any of the others can be quickly and easily plotted.
practical with tetrode transistors.

Efficient high frequency amplifiers with wide range

TESTING DIODES AND RECTIFIERS

PSP

Intormation:

Locate the type number of the diode in one of the
data books available from manufacturers. Note the
polarity or direction of Current flow as usudlly indicated
by an arrow. Note also the rated average forward
current, the PIV, or peak inverse votlage, and the leak-
age current maximum at the peck inverse voltage.

On the larger power types with forward average
current ratings over 3 amperes, it may be advisable to
clamp the rectifier to the heavy brass posts on the
copper slab if full current is to be applied for any con-
siderable length of time. On many rectifiers in this
class, the mounting stud can be inseried through the
hole in the post.

Note the average forward current, and set the
collector current switch to handle this value. Index the
configuration switch to Common Base position, end the
Collector Volis switch to 3 volts. Be sure all of the

special purpose switches are in the RET position, and

all warning lights are out.

TESTING DIODES:

Index the left hand lever switch to NPN. Connect
the diode between the heavy collector and the base
binding posts, with direction of normal or forward cur-
rent flow from collector to base terminals. In the NPN
switch position the collector terminals are pesitive. Ro-
tate the collector control slowly watching the collector
ammeter. If the forward resistance of the diode is low,
this meter will start up scale. Keep increasing the
collector current up to the listed average value. The
full-load Forwcrd Voltage Drop will be indizated by
the center meter. For many germanium and silicon
diodes in normal operating condition, this will be in the
order of .3 to .5 volt.

If there is no apparent current, the diode may be
open, or it may be connected in the reverse direction.
To determine which is the case, return the collector
control to zero extinguishing the warning light. Shift
the polarity switch to the PNP position. Slowly rotate
the collector control. If the collector current meter de-
flects up scale and can be brought to the average rated
full load current, then the diode was reverse connected.
On the other hand, if no current deflection is noted on
either the NPN or PNP positions, then the diode is open
circuited.

After determining the full load forward voltage
drop, return the collector control to zero, extinguishing
the warning light. Shift the polarity switch from the NPN
position where the forward current was applied to the
PNP position. Note the rated PIV, peak inverse voltage
and index the collector voliage switch to encompass
this value. For example, a IN1093 computer dicde is
listed with a reverse working voltage of 15 volts. In
this case set the Collector Voltage switch to 30 volts.
Rotate the collector control to bring the pointer of the
collector voltmeter up to the listed potential. There
should be no deflection on the collector current meter.
In the example just mentioned this meter would be op-
erating on the .] ampere renge since the average anode
current for this diode is 50 ma. If the current meter de-

flects up scale, then the diode has broken down in the
reverse direction, and can not 'be used at the normal
reverse potential. Normally there will be no appreciaile
current indication, and the leo-Iczo switch may be shifind
down through the current ranges until a read:l!e
deflection is noted. This is the leakage current at the
reverse working voliage, sometimes referred to az the
75 uer at 15 volts. Some manufacturers list other rcvc.‘."'.'r.;
current values at potentials considerably below the
peak inverse “voltage or continuous reverse working
voltage. For example, a second value of 25 ua at § voits
is specified for this same diode. In dll cases, the leakaie
or reverse current should be less than the manulacturer's
maximum. Return the lgo-logo switch to the RET pesition
before proceeding with any other steps. Return the
collector voltage to zero extinguishing the collecior
warning lamp.

Where peak inverse or reverse working potentials

" are encountered higher than 120 volts, measurements

will have to be ‘confined to this potential since this s
the moximum available in the Analyzer. Under some
low line voliage conditions, this may be closer to 110V

There are many types, kinds and varieties of dicdcs
where the operator will be interested in additional
tests. In some instances curve data may be valuable
to pin point break points in the characteristics. By
studying the description of the controls and iollowing
the test procedures already described he can work out
for himself other procedures and measurements that
will be of considerable value in the study of sem:-
conductors.

TESTING RECTIFIERS:

Rectifiers are checked, measured, and tesied in
about the same menner as diodes, except that in gen-
eral the working current values are higher. As men-
tioned in the second paragraph under “Informehen'\
heat sink considerations must be taken into acceunt,

Proceed as under Diocdes with the Collector canyed¥
switch set to the correct position for the rated ayefsgn-
ancde current. Determine which is the calhode- o
which the anode of the rectifier. On heat Smm
where the average cmode current is of € >
amplitude to require conduction cooling of the Sunddm
{czsl}en or clamp the stud or heat sink end ® t!nim
collector posts, or against the copper slab. ;
happens to be the cnode, index the polarity switdh O
the NPN position for forward conduction tests. O B
where this is the cathode, index to the PNP posTIRA

On silicon and germanium rectifiers, #we.
voltage switch should be indexed to the L&
for forward current tests. In general the g el
age is less than half a volt. This range W~ the
most accurate reading of full load ferward Py
Many of these rectifiers and diodes are
manufacturers for minimum and maximum
current at 1 volt. This can be measured :
ecxsilgi 1}1)sing theNl.Z volt collector position @L
would be the 1N484B High Temperature
miriimum forward current rating of 100 melfiTnwpRetk
at 1 volt.

[20]
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_ SELENIUM RECTIFIERS:

Selenium rectifiers do not have as low a forward
resistance as germanium and silicon types. Where
single discs are being tested or measured, the 3 wvolt
range should still be adequate for full current iarward
voltage drop. Occasionally it may be necessary io use
the 6 volt or the 12 volt range for collector potential.
This is especially true of the rated 120 volt stacks which
may have a full load forward voltage drep of 6 or 7
volts. In all other respects, the test procedure is the
same as for the silicon types. =

Copper oxide rectifiers are similar in forward
characteristics to selenium. Care should be exercised in
testing these units to be sure the peak inverse voltage
is not exceeded when measuring reverse current.

MEASUREMENT OF SCR PARAMETERS:

Prior to starting the measurements, become familiar
with the parameters of the device to be tested, paying
particular attention to the maximum allowable ratings.
We will for clarity, actually proceed through the test
process for a General Electric type C5U SCR unit.

(1) Note the maximum voltage and current ratings
in the data and be sure these are not exceeded.

(2) The configuration lever may be placed in the
COMMON EMITTER position.

(3) Make sure cll controls are off, and the Input
Volts Igg-lego, and AC Beta switches are on the
RET position.

. (4) In testing these devices, the anode lead will be
connected at the "Collector” terminal; the
cathode lead will be connected at the “"Emitter”
terminal; and the gate lead will be connected
to the "Base” lead. If the SCR is a stud mounted
type, it may be clamped into one of the large
heat sink binding posts.

(5) REVERSE LEAKAGE CURRENT TEST (ip)—PNP-’

NPN lever should be placed in the PNP position.
Index the Collector Current Switch to range or
two higher than Maximum Leakage indicated
in data. In the C5U, 10 microamperes is the
maximum at 25°C, so the Collector Current
Switch may be placed on any of the lower
current ranges. The manufacturers data will
indicate the voltage at which the test is to be
made, in the case of the CSU, the rated PRV or
25 volts is to be applied. Index the Collector Volts
Switch to the 30 volt position. Slowly increase
the Collector Conirol until 25 volts appear on
the Collector Voltmeter. Shift the 1o, lever switch
to the 6 MA position and cbserve the indication
on the center meter. If no indication, continue
through the several positions as indicated in the
leakage current measurement section on page €
of the Instruction Manual, until a readable in-
dication is observed. For the C5U this will prob-
ably be in the neighborhood of two to five
microamperes, and as indicated in the data, the
maximum for a good SCR is ten microamperes.
Switch the Igo lever back to the RET position.
Without changing the controls, you may now
make the —

(6) FORWARD LEAKAGE CURRENT TEST (is)—by
merely switching the NPN-PNP lever to the NPN
position. One other thing must be adhe =4 to,

(7

(8

)

—
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and this is found in the manufacturers data on
this test. The specification states 10 microam-
peres is the maximum forward leakage of
good CSU at the rated Vpo (25 volts) WITH A
RESISTANCE OF 1000 OHMS ACROSS THE
GATE AND CATHODE. At this point place a
1000 ohm resistor between the emitter terminal
and the base terminal of the 3490-A. Proceed as
in making the previous leakage tests, switching
down through the I¢o lever switch obtain a leak-
age reading on the center meter. Return control
to zero, and switches to their former position.

GATE CURRENT TO FIRE IGF—This test in-
volves actually making the SCR fire and ob-
serving the current necessary for this. Connect
the gate lead of the SCR to the base terminal.
Index the NPN-PNP switch to NPN. Lock in the
manufacturers specifications for the test condi-
tions, and the rated gate current to fire. For the
CSU the maximum gate current to fire is 200
microamperes with 6 volt potential applied
from cathode to anode, and « load resistor of
not more than 100 ohms in the anode circuit. If
there is no resistance for the anode circuit spec-
ified, it is necessary to calculate the value to
use for protection of the SCR, as current rises
very sharply when the SCR has fired.

For the C5U place a resistor or 90-100
ohms between these posts. Index the Col-
lector Volts to the 6 volt position, and the
Collector Current range switch to .1 Ampere.
Index the Input Current Switch to the 300 micro-
ampere range, as the maximum gate current
required to fire is 200 microamperes. Rotate the
Collector Control until 8 volts is indicated on the
Collector Volts Meter. Very carefully and slowly
rotate the Input Current Control until the SCR
fires. When this occurs, the Collector Current .
Meter will register a sharp deflection. Since the
point of current to fire is what is to be deter-
mined, it may be read directly on the Input
Current Meter in microamperes. If this value is
less than 100 microamperes the controls may be
returned to zero, and the Input Current Switch
indexed to the 100 microamperes position and
the test repeated, this time reading the Input
Current Meter at 0-100 microamperes. It may
be of help to note that prior to the SCR firing,
the collector current will increase slightly.

GATE VOLTAGE TO FIRE (VGF)—Having per-
formed the test for gate firing current, this test
will be quite similar, with all of the controls and
switches being used in the same manner with
the following difference. After rotating the
Collector Control and placing the 6 volt poten-
tial from anode to cathode, index the Input Volts
lever switch to the 12 volt position. Now as
above, rotate the Input Current Control until the
unit fires. Note the voltage just prior to firing on
the center meter. If this is a low value, index the
lever to the 1.2 volt position for a higher meter
deflection. The maximum voltage is .8V for a
good C5U, and the minimum .35V. This voltage
will change slightly after the SCR has fired or
is in the conductive state. Return controls to
zero.
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- WIRING DIAGRAM, 3490-A TYPE 2
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Ref. No.

Cl
Cc2
C3
C4
CS
Cé
C7
C8
CS
C10
Fl

L1, 2, 3 4
M1
M2
M3
Ql
Q2
Q3
Rl

R2
R3
R4

R6

R7
R8
RS, B3
R10
R11
R12
RI3
R14
RIS
R16
R17, 64
RI8, 26, 69
R19
R20
R21
R22
R23
R24
R25
R27
R28
R29

- R30

R31
R32
R33
R34
R35
R36
R37, 58
R38, 61
R39
R40
R4l
R42
R43
R44
R45, 68
RAF

REPLACEABLE PARTS LIST, 3490-A TYPE 2

Part No.

43-238
43-125
43-255
43-240
43-108
43-245
43-254
43-168
43-223
43-224
3207-20
3207-19
67-99
52-1748
52-1708
52-1710
2455-232
2455-223

-2455-221

T-15-1180
T-15-1179
T-15-1487
15-5055

T-15-2429
T-15-2306

© 16-122

16-161
S0-650
90-6351
T-15-1009
15-3343
15-1964
15-217
T-16-90
15-3456
15-3215
15-3381
15-3043
T-15-2058
15-3045
15-3363
15-3468
15-3339
15-4191
15-3563
15-4198
15-2059
15-3364
15-3105
15-4199
15-4202
15-3410
15-3344
15-3336
T-2601-1/,-680
T-2601-1/,-2700
16-135
16-102
15-3337
T-2601-1-27K
15-4192
15-4245
15-3065

Part Name

Capacitor
Capacitor -
Capacitor
Capacitor
Capaciter
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Fuse

Fuse Holder
Lamps
Instrument
Instrument
Instrument
Socket
Socket
Socket
Resistor
Resistor
Resistor -
Resistor
Resistor
Resistor
Resistor
Resistors
Shunt Assem.
Shunt Assem.
Resistor
Resistor
Resistor
Resistor
Resistor
Resistors
Resistors
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor

~Resistor

Resistor
Resistor
Resistor
Resistor
Resistor
Resistors
Resistors
Resistor
Rheostat
Rheostat
Resistor
Resistor
Resistor
Resistors
Resistor

Description

200 MFD. 150 WVDC
.02 MFD. 600 WVDC, Ceramic Disc.
2000 MFD. 15 WVDC
20 MFD. 150 WVDC
.5 MFD. 200 WVDC
6000 MFD. 15 WVDC
0.1 MFD. 15 WVDC
.001 MFD

330 PF 1000 WVDC
560 PF 1000 WVDC
3 Amp, 8 Ag

Pilot, 8 Volts, (Bayonet Base)
420, SUA, Adjust to 50,000 chms
420, 100UA, Adjust to 1000 chms
420, 200UA, Adjust to 500 ohms
Power Transistor
4 Pin Transistor, Rectangular, with Retainer Ring
4 Pin Transistor, Round,
7K ohm =+1%, 1 Watt, Film Type
1500 ohm =+1%,Ys Watt, Film Type
47K ohm =+5%, Y2 Watt, Composition
3K ohm =+=5%, Yz Watt, Film Type
530 ohm *+1%, Y2 Watt, Film Type
56K ohm =+=10%, 2 Watt, Composition
750 ohm Variable
10K ohm Variable, WIRT
10 Amp
30 Amp
5K ohm =+=1%, Yz Watt, Film Type
29K ohm =1, %, Y2 Watt, Film Type
16.2K ohm =1%, 1z Watt, Film Type
510 ohm =#5%, iz Watt, Composition
3500 ohm Variable
.14 ohm =1 %, Wirewound
2 ohm =l %, Wirewound
7 ohm =%, Wirewound
2 ohm =, %, Wirewound
7 ohm =1/ %, Wirewound
20 ohm =14 %, Yz Watt, Film Type
70 ohm =+=13%, Y2 Watt, Film Type
200 ohm =13 %, 1 Watt, Film Type
700 ohm ==Y %, Yo Watt, Film Type
- .35 ohm =14 %, Wirewound
1 ochm =*=Y;%, Wirewound
3.5 ohm =1 %, Wirewound
10 ohm =1/, %, Wirewound
35 ohm =+ %, Y2 Watt, Film Type
100 ohm =*+4 %, 1, Watit, Film Type
350 ohm =£14%, Yz Watt, Film Type
4 ohm 5%, 5 Watt
15 ohm *£5%, 5 Watt
60 ohm ==1%, 1 Watt, Film Type
220 ohm 5%, 1 Watt, Composition
680 ohm =+10%, /2 Watt, Composition
2.7K ohm =#+=10%, /5 Watt, Composition
25 ohm, 25 Watt, Variable
2.5K ohm =10%, 2 Watt
6.8K ohm ==10%, 3, Watt, Composition
27K ohm =+=10%, 1 Watt, Composition
2.16 M ohm =+14%, Y Watt, Film Type
190K ohm =12 %, o Watt, Film Type
250 ohm =+ %, Y Watt
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Rel. No.

R47
R48
R49
RS0
R51
R52
RS3
R54
R55
R56, 66
RS7
RS9
R60
R62
R65
R67
R70
R71

R72

S2
S3

S5

S6

S7

S8
S9, 10
Sll
S12
513

T1
T2
T3
T4
TS
X1, 2
X3, 9
X4,5
X6
X7
X8
21

REPLACEABLE PARTS LIST, 3490-A TYPE 2

Part No.

15-4249
15-4248
T-2601-1-1K
15-3473
15-3474
151553
15-4194
15-4195
15-4196
15-3167
15-3854
15-1061
16-186
16-117
15-5007
15-1425
15-4203
15-4200

15-3302
22A-379
22A-372
22A-473

- 22A-488

22A-420
22A-421
22A-487
22A-374
22A-488
22-116
22A-377
2438-54
22-475
22-477
22-481
22-489
22-490
22-481
22-492

. 23A-159

23A-122
23A-158
23A-176
23A-124
2250-47
11056
2250-45
2250-58
2250-55
11670A
127-1
10A-1642
34-72
34A-73
34-76
34-77
64A-63
B4A-64
79A-213
2566-51

Req.

g—-.—-.—ay.-up_ny_ap—-g—-t\)._-p._‘._u._ap_-y_ol—l_y_a

I—l&—‘.—nmmw‘h._-)—‘p—l.;_‘..—0HMNNHHHHHHHHHHHHHHHNHHHH..—op.—lp—-ll—!,__.

Part Name

Resistor
Resistor
Resistor
Resistor
Resister
Resistor -
Resistor
Resistor
Resistor
Resistors
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor

Resistor
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switches
Switch
Switch
Switch

Description

2250 ohm =+145%, 1, Watt, Film Type
22.5K ohm =+, %, Y, Watt, Film Type
1K ohm +10%, 1 Watt, Composition
360K =14,%, Y2 Watt, Film Type
600K ohm =%, 1/; Watt, Film Type
1.2M ohm =+ %, 3 Watt, Film Type
3.6M ohm =+ %, I Watt, Film Type
6M ohm 15 %, Y, Watt, Film Type
12M ohm =1%, Y2 Watt, Film Type
20 ohm =+=10%, 5 Watt

225K ohm =3 %, Y Watt, Film Type
200K ohm =+1%, 4/, Watt, Film Type
100 ohm =20%, Variable

500 ohm 20%, Variable

- 100K ohm 5%, ¥/; Watt, Composition

160 ochm =+10%, 1 Wait

1 ohm 5%, 10 Watt OHMITE BROWN DEVIL -

.05 ohm =1, %, Wirewound (Made of two .1 ohm
resistors soldered in parallel and calibrated.)

70K %1%, Y Watt, Composition

Lever, PNP-NFN )

Lever, Common Emitter-Common Base

Collector Current

Input Current

Lever, Input Volts

Lever, Ico—Ich

Collector Volts

Push Button .

No Detent Single Circuit, Warning Lights

Toggle, On-Off

A. C. Beta

Toggle, Reverse Bias

Switch Assembly Collector Current, With Resistors
Switch Assembly Input Volts, With Resistors
Switch Assembly A. C. Beta, With Resistors
Switch Assembly Input Current, With Resistors
Switch Assembly Ioo-Igpo, With Resistors

Switch Assembly Collector Volts, With Resistors
Switch Assembly Push Button, With Resistors

Transformer
Transformer
Transformer
Transformer
Transformer
Diodes
Diodes
Rectifiers
Rectifier
Rectifier
Diode
Transistor
Case

Knob
Knobs
Knobs
Knobs
Clamps
Cleamp
Lead Assembly
Line Cord

1KC Oscillator Coil

A. C. Beta

Collector Current, 100 W
Input Current

Variable Powerstat
1IN38A

HD 1441

10 Amp Silicon

Full Wave (Sarkes Tarzian D 52)
Half Wave

Meter Protection

2N5S91

Carrying

Round

Lever

Skirted

Pointer Type

Transistor, Single
Transistor, Tandem

7 ft. long

[25]




REPAIR AND SERVICE

The Triplett Electrical Instrument Company suggests when you send your tester in for Tepair or serviee you  indicate the
nature of service required. By supplying this information the Triplett Company or our service stations can serve you better
and you will receive your tester back in less time.

TRIPLETT WARRANTY AND CONDITIONS OF SALE

The Triplett Elecirical Instrument Company warrants instruments manufactured by it to be free from defective material o1
factory workmanship and agrees to repair or replace such instruments which under normal use and service, disclose the defect
to be the fault of our manufacturing. Our obligation under this warranty is limited to repairing or replacing any instrument
or test equipment which proves to be defective, when returned to us transportation prepaid, within ninety (90) days from the
date of original purchase.

This warranty does not apply to any of our products which have been repaired or altered by unauthorized persons or service
stations in any way so as, in our judgment, to injure their stability or reliability or which have been subject to misuse, negli-
gence, or accident, or which have had the serial number altered, effaced, or removed. Neither does this warranty apply to any
of our products which have been connected, installed, or adjusted otherwise than in accordance with the instructions furnished
by us. Accessories including all vacuum tubes and batteries not of our manufacture used with this product are not covered by
this warranty. ~

The Triplett Electrical Instrument Company reserves the right to discontinue models at any time, or change specifications or
design, without notice and without incurring any obligation.

Upon acceptance of this material the purchaser agrees to assume all liability for any damage and bodily injury which may re-
sult from the use or misuse of the material by the purchaser, his employees, or others, and that The Triplett Electrical Instru-
ment Company shall incur no liability for direct or consequential damage of any kind.

Parts will be available for a maximum period of five (5) years after the manufacture of thig equipment has heen discontinued.
Parts. include all materials, charts, instructions, diagrams, acceszoTies, et cetera, which were furnished in the standard or special
models. . L

This warranty and conditions of sale are i lieu of all others expressed or implied and no representative or person is authorized

to assume for us any other liability in connection with the sale of our products.

| The Triplett Electrical Instrument Company
Printed in U.S.A. Bluffton, Chio Part No. 84-164
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