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FOREWORD

Enclosed in this folder are data sheets on the Semi-Conductor
Devices currently in production at the Laureldale Shops of the
Western Electric Company, Incorporated.

These devices are being made available solely to the United

States Military Services and their Contractors. The white

sheets cover units that are included in our regular production
program whereas the blue sheets cover units that are in exploratory
development and production and are available only on a limited
quantity basis.

The codes listed below meet Signal Corps specification
MIL-T-126T9A:

1N330 MIL-T-12679/15 (SigC)
1N331 MIL-T-12679/16 (SigC)
2N21  MIL-T-12679/3B (SigC)
2N21A MIL-T-12679/4B (SigC)
2N29  MIL-T-12679/29 (SigC)

If you desire further technical information on any semi-conductor
device, price and delivery, or wich to be advised of new types
available, address your request to:

Mr. J. E. Tweeddale

Western Electric Company, Incorporated
Radio Division

120 Broadway

New York 5, New York

If sizeable quantities of any code are desired, it would be
appreciated if you could give us as much advance information
as possible. It may be necessary for us to provide additional
facilities and tools to produce quantities required. Advance
information from you will enable us to more adequately meet
your requirements.

Issue No. 3
May 1, 1956



Issue 2
May 20, 1955

TRANSISTOR DATA SHEET
WESTERN ELECTRIC IN85 PHOTOTRANSISTOR

(REPLACES AlBI8)
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NOTES:-

I- RADIUS FOR SNUG FIT ON GAUGE WITH TWO(2).0625" DIA.
MOUNTING PINS SPACED .312" CENTER-TO-CENTER.

2-REGION OF MAXIMUM SENSITIVITY.

3.-POLARITY—YELLOW DOT DENOTES N LEAD (TO BE
BIASED POSITIVE)

4.-ALL SURFACES EXCEPT THIS SURFACE AND SURFACES
CONTACTED BY MOUNTING PINS (SEE NOTE 1) ARE

COATED WITH A DENSE BLACK LACQUER. MAXIMUM
DIMENSIONS ARE AFTER COATING.

5- GRAY AND GREEN 1/16" DIA. DOTS, IN THAT ORDER ,

IDENTIFY THE LAST TWO NUMBERS OF CODE
NO.IN85 PER RTMA STANDARD COLOR CODE.

DESCRIPTION

The 1N85 is a phototransistor featuring low dark current,
high output, wide bznd operation, broad spectral response
and compact construction adaptable to stacking.
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GENERAL CHARACTERISTICS

MECHANICAL DATA

Mounting Position = = = = - = - - - - = - - - any
Mounting = = = = = = = = =« - - - = = See outline-Note 1
Dimensions and Connections = = = = = = - - = See outline

MAXIMUM RATINGSL

Reverse Voltage (D=C) = = = = = - = = = = 90 volts
Reverse Current (D=C) = = = = = = = = = - 1 milliampere
Forward Current = = = - = - - - - - - - - O microamperes
Dissipation = = = = = =« @ = = c = = = - - 50 milliwatts
Ambient Temperature = = = = = = = = « - = 85° Centigrade

TYPICAL A-C EQUIVALENT CIRCUIT PARAMETERS

Low Frequency Equivalent Circuit (1CK.C.)- - See Fig. 6
Junction Resistance (rj) Averaged

at 10 = 90 Volts = = = = =« = = = =« = 100 megohms
Body Resistance (rp) = = = = =« - = - - 200 ohms
C4 at 90v. bias, including parallel
Yeads full length = - - = = - = = - = Sapf
Transfer Constant? (K;) (minimum) - - .35 microamperes/microwatt

TYPICAL OPERATING CONDITIONS

Min, Typical Max.,
Dark Current, D-C Reverse

Voltage = 96 Volts (Fig. 3)
At 25° + 3°C = = = = = —— 6 20 microamperes
At 50° + 3°C = = = = = - 30 100 microamperes

Light Current,2 D-C Reverse
Voltage = 90 Volts (Fig. 4)
Light power = 1 mw
At 25° # 3°C = = = « = = 350 385 --= microamperes

Noise
s s T i e

The short circuit noise currents in a 1 cycle per second band
at 1000 cycles per second with a reverse voltage of 90 volts

are as follows:

Conditions R.M.S. Noise Current
Igark ™ 6 microamperes 2 x10-6 microamperes
I1ighe = 400 microamperes 2 x 105 microamperes

Frequency Response

Under typical operating conditions the frequency for which
the response is down 3 db below its low frequency value 1is

greater than 25 kc,
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BIAS-VOLTS

OPERATING PRECAUTIONS

Application of operating voltage in the incorrect polarity
may result in permanent damage to the unit,

Operating the phototransistor at high light currents for
prolonged periods will result in internal heating which
causes the dark current to be high until the unit cools.

Notes:

l. Not all ratings may hold simultaneously.

for voltage rating vs temperature.

See figure 2

2, Light source is a tungsten lamp with color temperature
of 2870°K. The light is focussed into a spot size of
.010" vertical x .020" horizontal, the location of
which is shown in Fig. 1, Note 2,
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LIGHT CURRENT CHARACTERISTICS
N SIDE POTENTIAL ,VOLTS
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A development of Bell Telephone Laboratories, the research laboratories
of the American Telephone and Telegraph Company and the Western Electric

Company
PRINTED IN U.S.A.
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VARISTOR DATA SHEET
WESTERN ELECTRIC IN330 VARISTOR
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— 216" MAX. |e——

TERMINAL NO.2 LEADS
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N 000" MIN — 3|0 MAX . —
| o=— o 2 . .
SCHEMATIC
DESCRIPTION

The 1N330 is a silicon alloy junction type varistor.
Its mechanical features are such that it is suitable for military
use.

For data applying to all codes of this type varistor
see General Data Sheet for Silicon Alloy Junction Varistors, type A.

GENERAL CHARACTERISTICS

MAXIMUM RATINGS, Absolute Values (See Note 1)

Reverse Voltage = = = = = = = = =« = = = = = = 32 volts
Forward Current

Steady State (D=C) = = = = = = = = = = = = = 30 milliamperes

Instantaneous Peak (See Note 2) = = = = = = 150 milliamperes
Breakdown Current

Steady State (D=C) = = = = = = = = = = = = = 1.5 milliampere

Instantaneous Peak (See Note 2) = = = = = = 5 milliamperes
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ELECTRICAL CHARACTERISTICS (See Note 1)

L0 min. volts

: O ST (
Breakdown Voltage - = = = = = (70 max. volts
Forward Voltage at +3 mAde = = = = = = = = = 1.0 max. volt
Reverse Current at «20 Vde¢ = = = = = = = - = 3x10-8 max. ampere
Reverse Slope at 0.5 to 1.0 mAdec - 1.0 max. volt

Note 1:

Note 2:

Note 3:

Ratings and limits given are for an ambient temperature
of 25°C, On this varistor ambient and storage tempera-
ture range is =55°C to +100°C.

The peak Breakdown current and peak forward current
values may be applied for periods not to exceed five
milliseconds.

The use of these diodes as voltage regulators at reverse
current below 0,5 ma is not recommended. The impedance

of the device for currents greater than 200 microamperes
in the Breakdown region is in the order of 1000 ohms.

SPECIAL MECHANICAL AND ELECTRICAL TESTS

The mechanical tests are non-operating destructive tests

performed on a sampling basis except the temperature cycling test,
paragraph 6, which is not considered destructive.

The electrical test is an operating destructive test also

performed on a sampling basis,

Mechanical Tests

The varistor shall meet the requirements specified

in paragraph 9 after being subjected to the mechanical tests
per paragraphs 2 to 8 inclusive.

1. Lead Fatigue Test

Each lead must withstand three 90° arcs while the

ends are weighted with 15-17 ounces without breaking.

2. Vibration Test, High Acceleration

The varistor shall be subjected tc a vibration

test in each of three orientations at frequencies from 100
to 1000 cps with a constant peak acceleration of 1l0G's.,
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SPECIAL MECHANICAL AND ELECTRICAL TESTS (Cont'd.)

3.

50

7e

9.

Vibration Fatigue Test

The varistor shall be vibrated at any single fre-
quency between 45 and 100 cps, with a constant peak accel-
eration of 10G's, 32 hours in each of three orientations.

Shock Test

The varistor shall be subjected to three 500G's
shocks of approximately 1 millisecond duration in each of
three orientations.

Centrifuge Test

The varistor shall be subjected to a centrifugal
acceleration of 20,000G's in each of three orientations.

Temperature Cveling Test

The varistor shall be subject to five temperature
cycles between -55°C and +85°C, remaining at the end tem-
peratures until thermal equilibrium is reached. The tran-
sition from one temperature to the other shall be gradual
but shall not exceed one hour.

Moisture Resistance Test

The varistor shall be subjected to the moisture
resistance test outlined in Method 106, Mil-Std-202 dated

January 29, 1953.

Salt Spray Corrosion

The varistor shall be subjected for 96 hours to a
salt spray test performed in accordance with Method 101,
Mil=-5td-202 dated January 29, 1953.

Mechanical Test End Point Requirements

Max,
Forward Voltage at +3 mAdc - - 1,05 volt
Reverse Current at =20 Vde - - 3x10-% qpa
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SPECIAL MECHANICAL AND ELECTRICAL TESTS (Cont'd.)

Electrical Tests

The varistor shall meet the requirements specified
in paragraph 11 after the life test per paragraph 1.

l. Life Test

The varistor shall be subjected to a life test of
1000 hours operating as a half-wave unbypassed rectifier

into a load resistance of 300 ohms and 20 volts AC, 60 cycle
input voltage.

2. Life Test End Point Requirements

Max,
Forward Voltage at +3 mAdc - - 1,05 golt
Reverse Current at -20 Vdc - - 3x10°° na

A development of Bell Telephone Laboratories, the research
laboratories of the American Telephone and Telegraph Company
and the Western Electric Company

PRINTED IN U.S.A,
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VARISTOR DATA SHEET
WESTERN ELECTRIC IN33l VARISTOR
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SCHEMATIC
DESCRIPTION

The 1N331 is a silicon alloy junction type varistor.
Its mechanical features are such that it is suitable for military
use,

For data applying to all codes of this type varistor
see General Data Sheet for Silicon Alloy Junction Varistors, type A.

GENERAL CHARACTERISTICS

MAXIMUM RATINGS, Absolute Values (See Note 1)

Reverse Voltage = = = = = = = = = = = = =« = = 16 volts
Forward Current

Steady State (D=C) = = = =@ = = = = = = = = = 50 milliampe res

Instantaneous Peak (See Note 2) =« = = = = - 250 milliamperes
Breakdown Current

Steady State (D=C) = = = = = = = = = = = - - 3 milliamperes

Instantaneous Peak (See Note 2) - - - - - - 10 milliamperes
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ELECTRICAL CHARACTERISTICS (See Note 1)

(20 min. volts

Breakdown Voltage = = = = = = = = = = = = = « (43 max. volts
Forward Voltage at +5 mAde = = = = = = = = = 1.0 max. volt
Reverse Current at =10 Vd¢ = = = = = = =« = = 10-8 max. ampere
Reverse Slope at 0.5 to 1.0 mAdc - 1,0 max. volt
Note 1: Ratings and limits given are for an ambient temperature

Note 2:

Note 3:

of 25°C. On this varistor ambient and storage tempera-
ture range is =55°C to +100°C.

The peak Breakdown current and peak forward current
values may be applied for periods not to exceed five
milliseconds.

The use of these diodes as voltage regulators at reverse
current below 0,5 ma is not recommended. The impedance
of the device for currents greater than 200 microamperes
in the Breakdown region is in the order of 500 ohms.

SPECIAL MECHANICAL AND ELECTRICAL TESTS

The mechanical tests are non-operating destructive tests

performed on a sampling basis except the temperature cycling test,
paragraph 6, which is not considered destructive.

The electrical test is an operating destructive testalso

performed on a sampling basis.

Mechanical Tests

The varistor shall meet the requirements specified

in paragraph 9 after being subjected to the mechanical tests
per paragraphs 2 to 8 inclusive.

1., Lead Fatigue Test

Each lead must withstand three 90° arcs while the

ends are weighted with 15-17 ounces without breaking.

2. Vibration Test, High Acceleration

The varistor shall be subjected to a vibration

test in each of three orientations at frequencies from 100
to 1000 cps with a constant peak acceleration of 10G's,
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SPECIAL MECHANICAL AND ELECTRICAL TESTS (Cont'd.)

3.

i+o

5e

9.

Vibration Fatipgue Test

The varistor shall be vibrated at any single fre-
quency between 45 and 100 cps, with a constant peak accel=-
eration of 10G's, 32 hours in each of three orientations.

Shock Test

The varistor shall be subjected to three 500G's
shocks of approximately 1 millisecond duration in each of
three orientations.

Centrifuge Test

The varistor shall be subjected to a centrifugal
acceleration of 20,000G's in each of three orientations.

Temperature Cycling Test

The varistor shall be subject to five temperature
cycles between -55°C and +85°C, remaining at the end tem-
peratures until thermal equiliﬁrium is reached. The tran-
sition from one temperature to the other shall be gradual
but shall not exceed one hour,

Moisture Resistance Test

The varistor shall be subjected to the moisture
resistance test outlined in Method 106, Mil-Std-202 dated
January 29, 1953.

Salt Spray Corrosion

The varistor shall be subjected for 96 hours to a
salt spray test performed in accordance with Method 101,
Mil-Std=-202 dated January 29, 1953.

Mechanical Test End Point Requirements

Max,.

Forward Voltage at +5 mAdc - - 1,03 volt
Reverse Current at =10 Vdc - - 107° na
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SPECIAL MECHANICAL AND ELECTRICAL TESTS (Cont'd.)

Electrical Tests

The varistor shall meet the requirements specified
in paragraph 1l after the life test per paragraph 1l.

l. Life Test

The varistor shall be subjected to a life test of
1000 hours operating as a half-wave unbypassed rectifier

into a load resistance of 100 ohms and 10 volts AC, 60 cycle
input voltage.

2., Life Test End Point Requirements

Max,

Forward Voltage at +5 mAdc - = 1,05 volt
Reverse Current at -10 Vde - - 107° na

A development of Bell Telephone Laboratories, the research
laboratories of the American Telephone and Telegraph Company
and the Western Electric Company

PRINTED IN U.S.A.
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TRANSISTOR DATA SHEET

WESTERN ELECTRIC 2N2| TRANSISTOR
(DEVELOPMENT MODEL 1893)
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2- FOR LEAD SPACING TOLERANCES,USE JETEC
GAUGE NO. GE 7-3.

—_—

Description

The 2N21 is a point contact transistor triode in an
hermetically sealed enclosure. It is designed for use in switch-
ing circuits where the large-signal parameters of the active
device are of primary interest. Electrically, it is similar to
the 2N22 and 2N23 transistors. Its mechanicai features are such
that it is considered suitable for severe military use,

For linear operations, where output characteristic
anomalies may be of importance (see page 8), the 2N21A transistor
is recommended.
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GENERAL CHARACTERISTICS

Mechanical Data

Mounting position = = = = = & & o c & o & o o o e - === - - any
Socket = = = = = - = = ¢ - & . . - . . . . . ... ... -= See Note 1
Dimensions and pin connections = = = = = = = = = = = See Outline Page 1

Absolute Maximum Ratings (Note 2)

Collector voltage = = = = = = = = = = -~ ======V, =100 volts
Collector dissipation = = = = = = = = = = = = = -« =P, 120 milliwatts
Emitter voltage = = = = = « = = = & = 2 o = = =« = = - Vo =100 volts
Emitter dissipation = = = = =« @ = «c «c c @ c 0 o = = « Pg 90 milliwatts
Ambient storage temperature = ~ = = = = = = = = = - = E:gg:g

ShoCK = = = o o e m e e e e e e e mmem= - - 500g
Suggested Design Maximums (Note 2)

COLleCtOr CUrrent = = = = = = = = = = = = = = = = - -1, 2:&8 E:
Emitter CUITENt = = = = = = = = = = = = = = = = = = = %:hg 2:

ELECTRICAL CHARACTERISTICS (Note 3)

Large Signal Parameters Min.* 5%t  Modex* 95%F Max.*
Collector Current
(Ie=0 mAdc; V,=-20 Vdc) I, - 0.4 =0.5 -l.1 -1.9 - 2.2 mAdc
Collector Current
(Ie=6.0 mAde; V,==5 Vdce) I, -11,5 =12 =14 -16 =17.5 mAdc
Collector Voltage
(I¢=3.0 mAdc; I =-5.5 mAdc) V, - =0.75 -1,0 =1.7 = 2.0 Vdec

Emitter Current
(Ve--lO Vdc; Ic=0 mAdc) i 8 - 0.005 0,03 0.1 0.2 mAdc

Small Signal Parameters

Short Circuit Current
Multiplication Ratio

(1) (Ie==0.05mAdc; Vc‘—IOVdc)uce - - 0.03 - 0.3
(2)(Ig=+0.05mAdc; Vo=-10Vdc)age 2.0 = 3.5 10 -

Open Circuit Input Impedance
(Ig=1.0 mAdc; V.=-10 Vdc) Z11 100 200 280 380 400 ohms
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Open Circuit Reverse
Transfer Impedance
(Ig=1.0 mAdc; Vo==10 Vdc)

Open Circuit Output

Impedance
(Ie=1.0 mAdc; Vy=-10 Vde)

Current Multiplication
Ratiﬁ Cut-off Frequency
Test
(Ie=1.0 mAdc; Vy=-10 Vdc)

Turn-off Time’

Special Electrical Tests

Noise Figure6
(Ig=1.0 mAdc; Ve=-10 Vdc)

Emitter Floating Potential”

(Ig=0; Vc=-10 Vdc)

Elevated Temperature Test.8

Collector Current
(Ie=0 mAdc; Ve=-15 Vdc)

Collector Voltage

(I¢g=3.0 mAde; I =-5.5 mAdc)

-Open Circuit Output Impedance
(Ig=1.0 mAdc; Ve=-10 Vdc)

Temperature Cycling Test?

Collector Current
(Ie-O mAdc; Vc=-20 Vde)

Collector Voltage

(Ig=3.0 mAdc; Ig=-5.5 mAdc)

Open Circuit Output Impedance
(Ie=1.0 mAdc; Vo=-10 Vde)

Moisture Resistancelo

Collector Current
(Ie=0 mAdc; Ve==20 Vdc)

Collector Voltage

(Ig=3.0 mAdc; I =-5.5 mAdc)

Open Circuit Output Impedance
(Ig=1.0 mAdc; V,=-10 Vdc)

face
tt

NF

Min.*

1.0

LK

"0.2

5%t Modex* 954t Max,*

100 160 230 250

10K 13K 18K 20K

1.3 2 6
0.8 2 3

7.0
3.5

40 L5 - 55

"'105 "2-7

ohms

ohms

me

psec

db

Vde

mAde

Vde

ohms

mAde

Vde

ohms

mAde

Vde

ohms
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Special Mechanical Tests Min, Max.,
Vibration, High Accelerationll Vv, 0.060 Vac
Collector Current
(Ie-o MAdC; Vc'-20 VdC) Ic -0.2 -2.h mAdC
Collector Voltage
(13-3.0 mAdC; Ic'-5.5 mAdC) vc -2.h Vdc
Open Circuit Output Impedance
(Ie-l.O mAdc; V,=-10 Vdc) Z22 6K 22K ohms
Shock Testl? \'f 1.0 Volt
Collector Current c(peak)
(Ie= O mAdc; V,=-20 Vdc) i =0,2 -2.4 mAdc
Collector Voltage
(Ig=3.0 mAdc; I, =-5.5 mAdc) Vg =2.,4 Vde
Open Circuit Output Impedance
(Ig=1.0 mAdc; V,=-10 Vde) Zy, 6K 22K ohms

Vibration Fatigue13
Collector Current

(Ie=0 mAdC; Vc--ZO VdC) IC -0,2 -Zoh mAdc
Collector Veoltage

(Ie=3.0 MAdC; Ic=“5.5 mAdC) vc -2.5 Vac
Open Circuit Outpit Impedance

(Ig=1.0 mAdc; Ve=-10 Vdc) Z,, 6K 22K ohms

Centrifuge Testlh
Collector Current

(Ie=0 mAdc; V,==20 Vdc) Lo -0.2 -2.4 mAde
Collector Voltage

(Ig=3.,0 mAdc; I =-5.5 mAdc) Vg -2.4 Vde
Open Circuit Output Impedance

(I,=1.0 mAdc; V¢=-10 Vde)  Zp, 6K 22K ohms

Salt Spray Corrosion Testl>
Hermetic Seal Test16

Transistor Life Test17

Collector Current
(Ie=0 mAdc; Vo=-20 Vdc) I, -0,.2 -2.4 mAdc
Collector Voltage

(Ig=3.0 mAdc; Ig=-5.5 mhdc) V, 2.4 Vde
Open Circuit Output Impedance
(Ig=1.0 mAdc; V,=-10 Vde) 235 6K 22K  ohms

*Manufacturer's test specification limit,

**¥Modal values are those which occur most frequently. (Not a
manufacturer's requirement)

tApproximately 5% of transistors in a typical group have values
outside that shown. (Not a manufacturer's requirement)
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Note 1:

Note 2:

Note 3:

Note 4:

Note 5:

The external connections meet the requirements for
JETEC Base Standard E3-15 and will fit a 5 pin in-line
subminiature tube socket, or its equivalent, when the
lead length, as measured from the transistor base, is
reduced to 0.200".

Inward direction of current is taken as positive for

both emitter and collector. Voltages are measured with
respect to the base. Subscripts "c" and "e" refer to
collector and emitter respectively. Voltages are referred
to on an absolute basis so that a potential of V,=-20
volts is greater than a potential of V,=-10 wlts. Elec-
trical ratings are on the basis of any duration longer
than the order of 1 millisecond at an ambient temperature
of 25 % 5¢°C.

Ambient Temperature 25°C. Modal values are those which
occur most frequently.

Cut off is defined as the frequency at which the current
amplification is 3 db below its 1low frequency reference
value. Reference frequency is approx. 100kc.

Turn-off time is measured in the following circuit.

TURN-OFF TIME MEASURING CIRCUIT

TRANSISTOR UNDER TEST
ﬂ -45 VOLTS,D-C

V 4700 OHMS
02 pf
—Q
1000 OHMS TO OSCILLOSCOPE CAPABLE
OF ACCURATELY PRESENTING
AN INPUT WAVE FOkN WITH
A RISE TIME OF Q.05
LOW IMPEDANCE MICROSECOND
SQUARE WAVE OR (SEE PATTERN BELOW)
PULSE GENERATOR J_O
-1L

+ TURN OFF TIME
15 VOLTS
| (o] - TIME

N

OUTPUT VOLTAGE

% KC PULSE APPLIED TO BASE OF OSCILLISCOPE. PATTERN OF
TRANSISTOR AT POINT A OUTPUT VOLTAGE
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Note 6:

Note 7:

Note 8:

Note 9:

Note 10:

Note 11l:

Noise Figure in decibels = 10 logjg (Noise Factor),
Noise Factor, as used here, is the ratio of the output
to input noise power per unit bandwidth (1 cycle) in

a linear system at a frequency of 1000 cps * 10%, The
input noise source used is a 1,000 ohms * 10% resistor
whose noise tempersture is stendard (290°K) at all fre-
quencies, and the output detector is an average respond-
ing r.m.s. calibreted indicator,

Emitter Floating Potential may be defined as the voltage
present at the emitter when the emitter is open-circuited
and a specified d.c. potential is applied to the collector,
A high input impedance (greater than 5 megohms) vacuum
tube voltmeter is used for this measurement,

This test is made with the transistor at an ambient
temperature of +55°C (+131°F),

These tests are made after the transistor (selected on a
sampling basis) has been subjected to five temperature
cycles from =55°C to +85°C and return with a 15 minute
holding period at each end temperature.

These tests are made after the transistor (selected on

a sampling basis) has been subjected to the moisture
resistance test outlined in Method 106, MIL-STD-202 dated
January 29, 1953.

During this test the transistor (selected on a sampling
basis? is vibrated at frequencies from 100 to 1000 cycles
per second with a constant peak acceleration of 10G's in
the orientations X, X, and Y; as indicated on page 1.
The transistor is biased in the circuit shown below with
I,=1.0 mAdc, and V,=-10 Vdc and the alternating voltages
p%oduced are metered on an average responding r.m.s.
calibrated a.c. vacuum tube voltmeter, After these
vibrations, the three tests listed under Vibration, High
Acceleration are made.

POINT CONTACT MICROPHONIC TEST CIRCUIT

TRANSISTOR UNDER TEST

o
SR =

)

Ve I00K “‘IT» (OUTPUT)
'25|fd I 125 utd {s;
@A\ 2 T : ’l 0
A\ /
==TO CHASSIS AT THIS /
POINT ONLY /

DPST SWITCH
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Note 12: During this test the transistor (selected on a sumpling
basis) is subjected to three half sine wave 500 G shocks
of approximately 1 millisecond duration in each of the
three orientations Xj, X5 and Y, shown on page 1. The
method used is similar to that aescribed in Method 202,
MIL-STD-202. During the shocks the transistor is biased
in the same mainer and in the same circuit used in the
Vibration, High Acceleration Test (see note 11l). The
value of the peak voltage produced across the collector
load resistance as measured by a peak reading device
shall not exceed the specified value, After these
shocks, the three tests listed under Shock Tests are made.

These tests are performed after the transistor (selected
on a sampling basis) has been vibrated at 50 cps, with
a constant peak acceleration of 10G, for a total of 96
hours, 32 hours in each of the three orientations Xj,

X, and Y; as shown in the outline drawing on page A

Note 13

.e

These tests are made after the transistor (selected on

a sampling basis) has been subjected to a centrifuge _
acceleration of 5000G's in each of the three orientations
X1, Xz and Y2 as shown in the outline drawing on page 1.

Note 14

The transistor leads and case shall show no significant
visual damage or corrosion, and all markings shall be
legible after the unit (selected on a sampling basis)
has been subjected to 96 hours in salt spray test as
performed in accordance with Method 101, MIL-STD-202
dated January 29, 1953.

Note 15

The transistor (selected on a sampling basis) is sub-
jected to an ambient temperature of +110°C for a 15
minute period at atmospheric pressure, Upon completion
of this exposure the transistor must be free from impreg-
nant visible to the eye, or perceptible to the touch on
the exterior surface.

Note 16

.

Note 17: These tests are made after 24, 100, 300 and 500 hours
of power aging. During this period, the transistor
operates at a D.C. collector power dissipation level of
80 mw at an initial operating point "A" shown on the
static output characteristic. The ambient temperature
during the life test may vary from +20°C to +35°C.

Operating Precaution

The transistor should not be subjected to service in
which excessive transients might cause the ratings of the device
to be exceeded, such as may result from inserting the transistor
into or removing it from the socket with the power on. Base con-
tact should be made first. If solder connections are made to the
transistor leads, heat sink protection on the transistor side of
the joint should be provided, as with flat nose pliers. When
cutting leads for socketing,a shearing tool or a clamp between the
unit and the transistor should be used.
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Operation of the transistor 2s a linear device in the
region of emitter biases between voltage cut-off and saturation
is not recommended due to anomalies which appear in this range
in some transistors. An anomaly can be defined as a condition
in the output characteristics when, for a fixed value of emit=-
ter current, the collector voltage can be a multiple valued
function of the collector current or the collector current cen
be a multiple vzlued function of the collector voltage.

. FIG. | FIG. 3 _
5 > f FEEDBACK // /ﬂ
= e sl A p
7 A
4 Ic=0 4 L~ | f, /
3 ‘//L| -3 ’//”’ o / ,f!’/’,/"’
W/ ave.

/ i /
INPUT '
CHARACTERISTIC

EMITTER VOLTS
- N
\
\
<
\
-
™~

[e]
\__.
st

\ SLOPE=r|, | / . 0
-2 / /
) I 2 3 4 5 -6 -4 2 10 8 6 -4 -2 O

EMITTER CURRENT

IN MILLIAMPERE 8 COLLECTOR CURRENT IN MILLIAMPERES

SEE NOTE 17

| 2 3 4 5 -6 -4

17 7]

0
Ic=-

[]
-10 ¢
002 ‘P’ A 'R74 “
o] 3 | \
> .20 ]
@ / (] 3
(o]
b - . o /
Y -390 FORWARD OUTPUT 1
B CHARACTERISTIC CHARACTERISTIC / /‘Vl /
© SLOPE=r,, . SLOPE=¢ 0
-40 21— T g 22 e
SEE OPERATING PRE- FV
i CAUTIONS ON PAGE |
) FIG. 2 FIG.4

A development of Bell Telephone Laboratories, the research
laboratories of the American Telephone and Telegraph Company
and the Western Electric Company

PRINTED IN U.S.A,
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TRANSISTOR DATA SHEET
WESTERN ELECTRIC 2N2IA TRANSISTOR

(DEVELOPMENT MODEL 1893)

- ——— Y|

N I T
x
<
n |
| 1 )
, 8
— ;
J {
| '
z
| : '
w Sl
g 1
. +ooz"
\—COLLEGTOR LEAD —{ 017" 50" (NOTE 1)
EMITTER LEA BASE LEAD
f—— 410" MAX. ——
192" NOTES |- THE SPECIFIED LEAD DIAMETER APPLIES IN THE
{ ZONE BETWEEN . 050" AND .250" FROM THE BASE
1 SEAT. BETWEEN . 250" AND 1.500" A MAXIMUM
. * OF .021" DIAMETER IS HELD.OUTSIDE OF THESE
|7 3 ZONES THE LEAD DIAMETER IS NOT CONTROLLED.
xz—-——{ o ¢+ "
f " 2- FOR LEAD SPACING TOLERANCES,USE JETEC
I ' ~ GAUGE NO, GE 7-3.

oy

.048" —
— 096 "
o

DESCRIPTION

The 2N21A is a point contact transistor triode in an
hermetically sealed enclosure. It is designed for use in
switching circuits where both the large-signal parameters and
the small-signal parameters of the active device are of interest.
Electrically, it is similar to the 2N22 and 2N23 transistors.

Its mechanical features are such that it is considered suitable
for severe military use, For switching circuits where output
characteristic anomalies in the active region are of no concern
(see note 7), the 2N21 transistor is recommended.
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GENERAL CHARACTERISTICS
Mechanical Data

Mounting position = = = = = = = = @ @ 0 = = = &« & @ o 0 0w -- Any

SOCket = = = = o o 2 e e m e e e - ee ... e . -.-- - See Note 1

Dimensions and pin connections = « = = = = = - =« - -

Absolute Maximum Ratings (Note 2)

Collector voltage = = = = = = = = = = = = = = = = = =
Collector dissipation = = = = = = = = = = = = = =« =« -
Emitter voltage = = = = = = = = = = = = = = = = = = =
Emitter dissipation = = = = = =« = = = = =« =« = = = =
Ambient storage temperature -« -« = = @ = = = « =« = -« =

Shock = = = - = - - - - ..-----a=

Suggested Design Maximums (Note 2)

Collector current = = = = = = = = = - - = =-a= -

Emitter current = = = = = = =« = = = = = = = = = = = =

ELECTRICAL CHARACTERISTICS (Note 3)

Large Signal Parameters Min.*

Collector Current

(Ie=0 mAde; Ve=-20 Vdc) I, - 0.

Collector Current

(Ie=6,0 mAdc; Ve==5 Vdc) I, -11,5

Collector Voltage
(Ie=3.0 mAdec; Io==5,5 mAdc) V¢ -

Emitter Current
(Ve==10 Vdc; Ic=0 mAdc) Ie -

Small Signal Parameters

Short Circuit Current Multi-
plicatiﬁn Ratio vs Emitter
Current

Open Circuit Input Impedance
( 9'1.0 mAdc; Vc'-lo VdC) le 100

5%t Modexx*
-0.5  -l,1
-12 -1y

-0.75 -1.0
-0,005 -0.03
200 280

See Outline Page 1

Ve =100 volts
P, 120 milliwatts
Ve -100 volts

Pe 90 milliwatts
(+85°C
(-55°C
500g

I (+40 ma
¢ (=40 ma
(+40 ma
(= 2 ma

95%t Max.*
-1.9 = 2.2 mAde
-16 -17.5 mAdc
-l.7 = 2.0 Vde

"0.08 b 001 DIAdC

380 400 ohms
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Open Circuit Reverse
Transfer Impedance
(Ig=1.0 mAde; V,=-10 Vde)

Open Circuit Output
Impedance
(Ig=1.0 mAdc; Ve=-10 Vde)

Current Multiplication
Ratig Cut-off Frequency
Test
(Ie=1.0 mAdc; Ve==10 Vdc)

Turn-off Time6

Special Electrical Tests

Characteriatic Curve
Anomalies

Noise Figure8
(Ig=1,0 mAdc; V,==10 Vde)

Emitter Floating Potential?
(Ig=0; Vg=-10 Vde)

Elevated Temperature TestlO
Collector Current
(Ie=0 mAdc; Vg=-15 Vdc)

Collector Voltage
(Ig=3.0 mAdc; I,=-5.5 mAdc)

Open Circuit Output

Impedance

Temperature Cycling Testll
Collector Current
(I¢=0 mAdc; V,=-20 Vdc)

Collector Voltage
(IQ-B.O mAdC; Ic““s.s mAdC)

Open Circuit Output
Impedance
(Ig=1.0 mAdc; Ve=-10 Vde)

Moisture Resistancalz
Collector Current
(Ig=0 mAdc; Ve=-20 Vdec)

222

face
tt

vef

Ve

222

Ie

Ve

22

I

Min.* 547 Moder*x 954f Max,*

60

8K

1.0

100

10K

1.3
0.8

40

-0.8

160

13K

L5

230

18K

w O

250

20K

7.0
3.5

55

‘007

"2.7

ohms

ohms

me

psec

db

Vde

mAdc

Vde

ohms

mAdec

Vde

ohms

mAdc
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Min*
Collector Voltage
(Ig=3.0 mAdc; Ie=5.5 mAdc Vo
Open Circuit Output Impedance
?Ieal.o mAdc; Ve=-10 Vdc) Zoo LK
Special Mechanical Tests
Vibration, High Accelerationi3 Ve
Collector Current
(Ig=0 madc; Vp=-20 Vde) I, -0,2
Collector Voltage
(Ie=3.0 mAdc; I,=-5.5 mAdc) v,
Open Circuit Output Impedance
(Ig=1.0 mAdc; V.=-10 Vde) Zon 6K
Shock Testld Ve
Collector Current (peak)
(Ie-= 0 mAdc; V.=-20 Vde) Ic -0,2
Collector Voltage
Open Circuit Output Impedance
(Ie=l.0 mAdc; Vc--lo Vdce) 222 6K
Vibration Fatigue15
Collector Current
(Ig=0 mAdc; V,=-20 Vdc) I, -0.2
Collector Voltage
(Ig=3.0 mAdc; I ==5.5 mAdc) V,
Open Circuit Output Impedance
Centrifuge Test16
Collector Current
(I¢=0 mAdc; Vc--20 Vde) I -0,2
c
Collector Voltage
(I =3.0 made; I =-5.5 mAdc) V,
@
Open Circuit Output Impedance
er-l.O mAdc; Vo=-10 Vdc) 222 6K

=-2.5

24K

0.060
—2-1-}

22K
1.0
""2-LI'

-2y

22K

Vde

ohms

Vac

mAdc

Vde

ohms
Volt
mAdc

Vde

ohms

mAdc

Vac

ohms

mAde

Vde

ohms



PAGE 5-2N2IA

Min,* Max,*
Salt Spray Corrosion Testl?
Hermetic Seal Test18
Transistor Life Test1l9
Collector Current
(Io=0 mAdc; V,=-20 Vde) 8 -0.2 =244 wAdc
Collector Voltage
(Ig=3.0 madc; Iy==5.5 mAdc) V. 2.4 Vde
Open Circuit Output Impedance
(Ig=1.0 mAdc; V,=-10 Vde) Zp2 6K 22K ohms

*Manufacturer's test specification limit.

**Modal values are those which occur most frequently. (Not a
manufacturer'!s requirement)

tApproximately 5% of transistors in a typical group have values
outside that shown. (Not a manufacturer's requirement)

Note 1:

Note 2:

Note 3:
Note 4:

The external connections meet the requirements for
JETEC Base 3tandard E3-15 and will fit a 5 pin in-line
subminiature tube socket, or its equivalent, when the
lead length, as measured from the transistar base, is
reduced to 0.200",

Inward direction of current is taken as positive for

both emitter and collector. Voltages are measured with
respect to the base. Subscripts "c¢" and "e" refer to
collector and emitter respectively. Voltages are referred
to on an absolute basis so that a potential of V;=-20
volts is greater than a potential of V,=-10 volts., Elec-
trical ratings are on the basis of any duration longer
than the order of 1 millisecond at an ambient temperature
of 25 + 5°C.

Ambient Temperature 25°C,
When operating with V,=-=10 volts dc and with the emitter

bias varying between -,05 ma and +2,0 ma at approximately
30 cps, the scope display curve of age Vs Ig shall fall
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within the unshaded regions of the figure shown below.
The scope trace, at I, greater than thdt at which the
first peak of a,, above 2 occurs, must exhibit a monoton-
ically decreasing value of g4

10
(-5
ce //////////d-ce-s.s
20 % ce=L8
3 : Z
~.05.05.25 1.0 2.0

le

Note 5: Cut-off is defined as the frequency at which the current
amplification is 3 db below its low frequency reference
value. Reference frequency is approximately 1lOQKC.

Note 6: Turn-off time is measured in the following circuit,

TURN-OFF TIME MEASURING CIRCUIT
TRANSISTOR UNDER TEST
m -45 VOLTS,D-C

02 pf
TO oscna_osccwﬁ CAPABLE
| H
ROQ DrS OF ACCURATELY PRESENTING
AN INPUT WAVE FORN. WITH
A RISE TIME OF 0.0
SQUARE WAVE OR (SEE PATTERN BELOW)
PULSE GENERATOR J.__.o

+ -\/~TURN OFF TIME
(o} - TIME

Tl: &

<

(o]

%

[l
OUTPUT VOLTAGE

5 KC PULSE APPLIED TO BASE OF OSCILLISCOPE PATTERN OF
TRANSISTOR AT POINT A OUTPUT VOLTAGE
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Note 7: With emitter and collector load resistances of 1000 ohms
the static output claracteristic curves (with emitter
current as the parameter) shall, when examined within
the operating region outlined below, show no anomalies
greater than those permitted by figures 5 and 6.

lc WITH SCOPE SENSITIVITY
8ma/ IN. MIN

-20ma

TYPICAL CONSTANT

Ve WITH SCOPE

SENSITIVITY

13 VOLTS /IN.MIN.

120 mw COLLECTOR

DISSIPATION CURVE
(Ve X Ic)

— -40 VOLTS

Hoise Figure in decibels = 10 logjp (Noise Factor).
Noise Factor, as used here, is the ratio of the output
to input noise power per unit bandwidth (1 cycle) in a
linear system at a fresuency of 1000 cps + 10%. The
input noise source used is a 1000 ohms * 10% resistor
whose noise temperature is standard (290°K) at all fre-
quencies, and the output detector is an average respond-
ing r.m.s. calibrated indicator.

0]

Note

Note 9: Emitter Floating Potential may be defined as the voltage
present at the emitter when the emitter is open-circuited
and a specified d.c. potential is applied to the collector.
A high input impedance (greater than 5 megohms) vacuum
tube voltmeter is used for this measurement,

Note 10: This test is made with the transistor at an ambient
temperature of +55°C (+131°F).

Note 11: These tests are made after the transistor (selected on
a sampling basis) has been subjected to five temperature
cycles from -55°C to +85°C and return with a 15 minute

holding period at each end temperature.
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Note 12:

Note 13:

These tests are made after the transistor (selected on
a sampling basis) has been subjected to the moisture
resistance test outlined in Method 106, MIL-STL-202 dated

January 29, 1953.

During this test the transistor (selected on a sampling
basis% is vibrated at frequencies from 100 to 1000 cycles
per second with a constant peak acceleration of 10G's in
the orientations X3, X2, and Y; as indicated on page 1.
The transistor is biased in the circuit shown below with
Ic=1.0 mAdc, and V¢=-10 Vdc and the alternating voltages
produced are metered on an average responding r.m.s.
calibrated a.c. vacuum tube voltmeter, After these vibra-
tions the three tests listed under Vibration, High Accel-
eration are made.

POINT CONTACT MICROPHONIC TEST CIRCUIT

TRANSISTOR UNDER TEST

100K (OUTPUT)
200 OHMS
125 uf d
B—ip ‘QA}‘ i . 5 7] ]
==TO CHASSIS AT THIS o
POINT ONLY p

_________________________________ >

DPST SWITCH

Note 14:

During this test the transistor (selected on a sampling
basis) is subjected to three half sine wave 500 G
shocks of approximately 1 millisecond duration in ezch
of the three orientations X;, X5 and Y, shown on page 1.
The method used is similar %o tﬁat described in Method
202, MIL-STD=-202, During the shocks the transistor is
biased in the same manner and in the same circuit used
in the Vibration, High Acceleration Test (See note 13).
The value of the peak voltage produced across the col-
lector load resistance as measured by a peak reading
device shall not exceed the specified value. After
these shocks the three tests listed under Shock Test

are made,
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Note 15: These tests are performed after the transistor (selected
on a sampling basis) has been vibrated at 50 cps, with
a constant peak acceleration of 10G, for a total of 96
hours, 32 hours in each of the three orientations Xy,
X2 and Y} as shown in the outline draving on page 1.

Note 16: These tests are made after the transistor (selected on
a sampling basis) has been subjected to a centrifuge
acceleration of 5000G's in each of the three orienta-
tions X3, X, and Y, as shown in the outline drawing on
page 1.

Note 17: The transistor leads and case shall show no significant
visual damage or corrosion, and all markings shall be
legible after the unit (selected on a sampling basis)
has been subjected to 96 hours in salt spray test as
performed in accordance w~ith Method 101 MIL-STD-202
dated January 29, 1953.

Note 18: The transistor (selected or a sampling basis) is sub-
jected to an ambient temnerature of +110°C for a 15
minute period at atmospheric pressure. Upon completion
of this exposure the transistor must be free from impreg-
nant visible to the eve, or nerceptible to the touch on
the exterior surface.

Note 19: These tests are made after 24, 100, 300 and 500 hours
of powetr aging. During this period, tne transistor
operates at a D.C. collector power dissipation level of
£0 mw at an initial operating point "A" shown on the
static output characteristic. The ambient temperature
during the life test may vary from +20°C to +35°C.

Operating Precaution

The transistor should not be subjected to service in
which excessive transients might cause the ratings of the device
to be exceeded, such as may result from inserting the transistor
into or removing it from the socket with the power on. Base con=-
tact should be made first., If solder connections are made to the
transistor leads, heat sink protection on the transistor side of
the joint should be provided, as with flat nose pliers. When
cutting leads for socketing, a shearing tool or a clamp between
the unit and the transistor should be used.
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FIG. | FI6.3
6 /
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CHARACTERISTIC
iy SLOPE =r|, / 0
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0 I 2 3 4 5 -6 -4 -2 40 -8 -6 -4 -2
EMITTER CURRENT
IN MILLIAMPERES COLLECTOR CURRENT IN MILLIAMPERES
SEE NOTE 19
0 | 2 3 4 5 46 -4 42 40 -8/ 6 -4 -2
Ie le=6 Ly
-10
o 3
Z -20 J JV E
0 \
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~1¢

NOT GREATER Nl

2ma

|
|

NOT GREATER THAN :.._

2ma

NOT GREATER THAN
2.5 YOLTS

0 -Ie 0
NOT GREATER 7
2ma /I
NOT GREATER THAN
2.5 VOLTS
-Ve Ve
FIG. 5
0 -lc 0

NOT GREATER THAN
2.5 VOLTS

NOT GREATER THAN

FI1G.6

A development of Bell Telephone Laboratories, the research
laboratories of the American Telephone and Telegraph Company
and the Western Electric Company
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TRANSISTOR DATA SHEET
WESTERN ELECTRIC 2N27 TRANSISTOR
(DEVELOPMENT MODEL AI858)

f‘
.
oI5 MIN. o12-375" MAX. -+

\COLLECTOR LEAD

,+002"
le~017"_ 0 *(NOTE 1)

EMITTER LEAD BASE LEAD
fe—— 410" MAX. ——=
- 192" o NOTES I:- THE SPECIFIED LEAD DIAMETER APPLIES
4 IN THE ZONE BETWEEN 050" AND .250"
¥ FROM THE BASE SEAT. BETWEEN.250"
1 g AND 1.500" A MAXIMUM OF .021" DIAMETER
T+ 4o+ —--— IS HELD. OUTSIDE OF THESE ZONES THE
\ | ' / 0 LEAD DIAMETER 1S NOT CONTROLLED.
| o 2.- FOR LEAD ARRANGEMENT USE RTMA
048"— e i GAUGE NO. GET7-3.
096" |—

DESCRIPTION

The 2N27 is an n-p-n grown junction transistor in a

hermetically sealed enclosure.

It is designed for small

signal transmission applications.
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GENERAL CHARACTERISTICS

Mechanical Data

Mounting Position =« = = = = = @ @ ¢ & ¢ o @ 0 0 a0 - - - - any

Dimensions and Connectiongs = « = = = =« = - <

Maximum Ratings (Note 1)

Collector Voltage = = = = = = = = = = = = = =
Emitter Voltage = = = = = = = = = = = = = - -
Base Current = = = = = = = = = = = = = = - =
Junction Temperature? = = = = = = = = -« = - =

ELECTRICAL CHARACTERISTICS (at 25°C)

See outline page 1

+35 volts

+20 volts

*+ 5 milliamperes
85° Centrigrade

Max.

Small Signal Parameters Min. Median
(Te=-1 m%dc; Vo=L.5 Vdc)

Short Circuit Current Multipli-

cation Ratio ay or Hpy -0.95¢ -.980
Short Circuit Input

Impedance Hix - 35
Open Circuit Feedback

Voltage Ratio Hio - l.3x10-‘!+
Open Circuit Output

Admittance Hypo = 0.14
Short Circuit Current Multipli-

cation Ratio at 60°C ay or Hpy = -

Other Parameters

Collector Current with Open

Emitter

(Ie=0; Ve=4.5 Vdc) I - 1

(Ie=0; V.=30 Vdc) I, - 4
Collector 8apacitance

(I¢=0; Ve=4.5 Vdc) Ce - 8.5
Cut off Frequency of

Alpha

Noise Figure at 1000 cps
(I& -1mAdce; V?tl..5 Vde

Rg=lOOO ohms

NF - 17.5

*Indicates manufacturer's specification limit.

-0.995%

75% ohms
2.5x10-4*
0.5% micromho
1.0%

10x* pAdc
12% rAdc
30% pAdc
17% puf
- mc
30% db
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Note 1: Emitter and collector currents are limited only by local
dissipation in the emitter and collector junctions. The
suggested maximum rating for both Ig and I is 100 ma.
All maximum ratings are on the basis of any duration
longer than the order of 100 milliseconds.

Note 2: The junction temperature increases approximately 0,5°C
per milliwatt of dissipation in free air., This results

in a maximum power dissipation of about 50 mw at an
ambient temperature of 60°C,

CONNECTING PRECAUTIONS

During soldering care must be taken to avoid damage to
the unit. However, the specified maximum ambient temperature may
be exceeded provided the temperature of the base lead measured
approximately .050" from the glass seal as measured with a .010"
iron constantin thermocouple does not exceed 245°C for more than
10 seconds. Before and after this 10 second period, the unit must
be exposed to a room ambient not exceeding 45°C.

No bend should be made in the leads closer than 1/16"
to the body of the transistor.
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TYPICAL OUTPUT CHARACTERISTIC GROUNDED EMII 1ER
AMBIENT TEMPERATURE 23°C.
(THIS SET OF CHARACTERISTICS IS A FUNCTION OF | -z AND THUS CHANGES APPRECIABLY
WITH SMALL CHANGES IN o)
Ip=
25 Topa 25 50
20
75
i
15 |-
2 100
>
S
5 1 /ms
9
10 150
8
5
0 A J / / _/ /
0 2 3 4 5 6 7
COLLECTOR CURRENT IN MILLAMPERES
: TYPICAL OUTPUT CHARACTERISTIC GROUNDED BASE
35
le=
OMA : -
© 50 5 -0 -5
o]
>
-2.0
S 25
o
4 25
320 1
o -3.0
s =323
-40
-45
10
5
o JIJ1 )
[} 05 10 iS5 20 25 30 35 40 45 50

COLLECTOR CURRENT IN MILLIAMPERES

A development of Bell Telephone Laboratories, the research laboratories of
the American Telephone and Telegraph Company and the Western Electric Company

PRINTED IN U.S.A.
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This unit is subject to change in mechanical and or electrical characteristics.
Please consult Western Electric Company, Incorporated, Radio Division,
120 Broadway, New York, for current applicable design and availability.
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INTERMEDIATE TRANSISTOR DATA SHEET

WESTERN ELECTRIC 2N28 TRANSISTOR
(DEVELOPMENT MODEL 1859 )

.525" APPROX.

il

1* MIN.
—L n +.002"
EHITTER% R—«:01. ECTOR L o oo
s L EAD (SEE NOTE )
BASE LEAD
NOTES!
470" MAX, ——=
e 192" |. THE SPECIFIED LEAD DIAMETER APPLIES IN
. * THE ZONE BETWEEN.O50" AND .250 " FROM
THE PLANE OF THE ACTUAL BOTTOM OF
* THE BASE. BETWEEN .260" AND 1.500"A
3 MAXIMUM OF .021" DIAMETER IS HELD.
+ N OUTSIDE OF THESE ZONES THE LEAD
2 DIAMETER IS NOT CONTROLLED.
- 2 ron_ruun ARRANGEMENT USE GAUGE MO.
GE 7-3.

T
|

048"
096 " —

DESCRIPTION

The 2N28 is an n-p-n grown junction transistor in a
hermetically sealed enclosure. It is designed for small
signal transmission applications.
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GENERAL CHARACTERISTICS
MECHANICAL DATA

Mounting Position - = = = = = = = = - - -
Dimensions and Connections - - - - - - -

MAXIMUM RATINGS

Collector Voltage - - = = = = = = = - - -
Emitter Voltage - - = = = = = = = = = - =

Base Current = = = = = = = = = = =« = = =
Junction Temperature (See Note 1 ) - - -

CHARACTERISTICS {(See Note 2)

SMALL SIGNAL PARAMETERS
(Ie = -1 mAde; V, = 4.5 vdc)

Short Circuit Current Multiplication

Ratio H21
Short Circuit Input Inpedance Hll
Open Circult Feedback Voltage

Ratio le
Open Circuit Output Admittance H22
Short Circuit Current Multiplication

Ratio at 60°C Hyq

OTHER PARAMETERS

Collector Current with Open Emitter

(Ie = 0; v, = 30 Vde) L,
Collector Capacitance
(Ie =05 V, = 4.5 Vde) C,
Cut-off Frequency
(I = -1 mAde V_ = 4.5 Vde) F
e C C
Noise Figureo NF

__________ any
- - - See outline Page 1

- - +30 volts
- = (+20 volts

- - 5 ma
== 85° Centigrade

Min. Max.

0. 94* - -0.995*%
- - 5% ohms

- - 1070
- O.Bﬁmmo

= = ~1.0%

- - 15% ua

- - 17%  puf

0.5% . -

- - 0% db

*Indicates manufacturers specification 1limit
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Note 1 : The Jjunction temperature increases approximately
0.5°C/mw in free air and results_in a max. power
dissipation of about 50 mw at 60°C ambient.

Note 2: Ambient temperature 25°C.

CONNECTING PRECAUTIONS

During soldering care must be taken to avoid damage to the unit. How-
ever, the specified maximum ambient temperature may be exceeded provided the
temperature of the base lead measured approximately .050" from the glass seal
as measured with a .010" iron constantin thermocouple does not exceed 245°C for
more than 10 seconds. Before and after this 10 second period, the unit must be
exposed to a room ambient not exceeding U45°C.

No bend should be made in the leads closer than 1/16" to the body of the
transistor.

A development of Bell Telephone Laboratories, the research laboratories of
the American Telephone and Telegraph Company and the Western Electric Company

PRINTED IN U.S.A.
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TRANSISTOR DATA SHEET
WESTERN ELECTRIC 2N29 TRANSISTOR
(DEVELOPMENT MODEL A 1752)

525" MAX.

' [oso" MAX,

1L MIN.
e
>
& I! & ] 250" MIN,
EMITTER COLLECTOR LEAD -021 'MAX, D'A'-IL—

.016"MIN. DIA. n+,002"
LEAD BASE LEAD 017" 250 DIA.
IN THIS REGION
FOR ALL LEADS.

«——— 470" MAX, —»

a1 92" ]
* NOTES—
< I.—ALL SURFACES EXCEPT LEADS COATED
g WITH GRAY LACQUER,
Xz—b-—"— + =l0
| & 2-LEAD DIMENSIONS AND SPACINGS SAME
. AS ON E3-15 STANDARD BASE.
— ,048" T
.096"—»~ .—
X
DESCRIPTION

The 2N29 is an n-p-n grown Jjunction transistor in a hermetically
sealed enclosure. It is designed for small signal transmission
applications. Its mechanical features are such that it is
considered suitable for military use.
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GENERAL CHARACTERISTICS

Mechanical Data

Mounting Position - = - = = = = = = = = = = = = - - - - - - - - - any
Dimensions and Connections =- - = = - = = = = = - = See outline page 1

Maximum Ratings (Note 1)

Collector Voltage - - = = = = = = = = = = = = = = - Vog *35 volts
Emitter Voltage - - = = = = = = = = = = = = = = - - Vg +20 volts

Base Current - = = = = = = = = = = = = = = - = - - Ig £ 5 milliamperes
Junction Temperature (Note 2) - - - = = = - - - - - 85° Centigrade

ELECTRICAL CHARACTERISTICS, (at 25°C unless otherwise specified)

Small Signal Parameters Min. Median Max.
(I = -1 mAde; Vgg = 4.5 vde)

Short Circuit Current Multiplication

Ratio hep, -0.96%  -.980 -0.995%
Short Circuit Input Impedance hip - 35 50% ohms
Open Circuit Feedback Voltage Ratio hypy - l.3xlO'u 2.5x10'u*
Open Circuit Output Admittance Hoih - 0.1k 0.5% micromho
Short Circuit Current Multiplication

Ratio at 55°C hey - -.989 1.0%

Other Parameters
Collector Current with Open Emitter

(Ig = 0; Vg = 30 Vdc) Io - L 15% pAde

(Ig = 0; Vgg = 30 Vdc; T=55°C) Ig - 15 65%  pAde
Collector Capacitance

(Ip = 0; Vep = 4.5 vdce) Cob - 8.5 17% puf
Cut off Frequency of Alpha

(Ig = -1 mAdc; Vop = 4.5 Vdc) o 1% 2 - me
Noise Figure at-1000 cps

(Ig = -1 mAdc; Vo = 4.5 Vde

Rg = 1000 ohms) NF - 17.5 30%  db

% Indicates manufacturer's specification limit.

Note 1: Emitter and collector currents are limited only by local dissipation
in the emitter and collector junctions. The suggested maximum rating
for both Ip and Ip is 100 ma. All maximum ratings are on the basis
of any duration longer than the order of 100 milliseconds.

Note 2: The Jjunction temperature increases approximately 0.5°C per milliwatt
of dissipation in free air. This results in a maximum power dissipa-
tion in free air of about 50 mw at an ambient temperature of 60°C.



PAGE 3-2N29

Special Tests

The following tests are performed on a sampling basis in accordance
with the methods and conditions specified in Military Specification MIL-T-
126797 (Sig. C.). Deviations from this specification and mechanical and
electrical requirements, when not stated explicitly in the specification,
are as noted below in the "Requirement" column.

MIL-T-12679 Test Requirement
4,11 lead Fatigue Test - - = = - = - = = = - - - L-90° arcs
4.18 Vibration, High Acceleration - - - - - - - One cycle of specified
(non operation) frequency range in each of

the following directions;
X1, Xp, and Y1 orientations
(See Note 3)

4.19 Vibration Fatigue - - = = = = = = = = = - - See Note 3
4.20 Shock Test = = = = = = = = = = = =« = = - = See Note 3
4 .21 Centrifuge Test - = - = = = = = = = = = = 5000 G (See Note 3)
L .25 Temperature Test (non operation) - - - - - 5 temperature cycles,
-55 to + 85°C (See Note 3)
4 .26 High Temperature Operation Test - - - - - 55° Centigrade (See Note U4)
4 .28 Moisture Resistance Test - = = = = = = - = See Note 5
L .30 salt Spray Corrosion - - = = = = = = - - - - - -
4 .32 Transistor Life Test
Min. Max.
Short Circuit Current
Multiplication Ratio
(Ig = -1 mAde; Vep= 4.5 vde) hey, -0.950 -0.995
Open Circuit Output
Admittance
(Ig = -1 mAdc; Vog = 4.5 Vdc) hop --- 0.5 umho
Collector Current with Open Emitter
(Ig = 05 Vpg = 30 Vdc) Ico 15 pA

These tests are made after 24, 100, 300 and 500 hours of power aging.
During this period, the transistor cperates at a d.c. collector power
dissipation level of 50 mw and bias conmditicns of Ip = 2.5 mA, and
Vep = 20 Volts. The ambient temperature during the life test may vary
from + 20°C to + 35°C.

(Notes 3, 4, 5 and "Connecting Precautions" on page 4)
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Note 3: Post Test Electrical Requirement

Min. Max.

Short Circuit Current
Multiplication Ratio
(Ig = -1 mAdc; Vgp = 4.5 Vde)  hpy -.960 -.995
Collector Current With
Open Emitter
(I = 0; Vop = 30 vdce) Ic - 15  pA

Note 4: Electrical Requirement at 55°C

Short Circuit Current
Multiplication Ratio

(IE = =1 mAdc; VCB e )-P.S VdC) hfb - 1.0
Collector Current With
Open Emitter

(Ig = 0; Vgg = 30 Vdc) Ig 65  uA

Note 5: Post Test Electrical Requirement

Short Circuit Current
Multiplication Ratio
(Ip = -1 mAdc; Veg = 4.5 Vdce) hyp -.950 -.955
Collector Current With
Open Emitter
(I = 0; Vop = 30 Vde) T - 30 pA

CONNECTING PRECAUTIONS

During soldering care must be taken to avoid damage to the unit.
However, the specified maximum ambient temperature may be exceeded provided
the temperature of the base lead measured approximately .050" from the glass
seal as measured with a .010" iron constantin thermocouple does not exceed
245°C for more than 10 seconds. Before and after this 10 second period,
the unit must be exposed to a room ambient not exceeding 45°C.

No bend should be made in the leads closer than 1/16" to the body
of the transistor.
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TYPICAL OUTPUT CHARACTERISTIC GROUNDED EMITTER
AMBIENT TEMPERATURE 23°C.
(THIS SET OF CHARACTERISTICS IS A FUNCTION OF | -a. AND THUS CHANGES APPRECIABLY
WITH SMALL CHANGES IN )
T

-

Owa | Jes

25

20 H—+—F—1
75

125

COLLECTOR VOLTS

o] ! 2 3 4 5 6 7
COLLECTOR CURRENT IN MILUAMPERES

TYPICAL OUTPUT CHARACTERISTIC GROUNDED BASE
35

OMA .05 -0 -5

30n

25 -2.0

20

COLLECTOR VOLTS

I
M
(& ]

'Z |

. ) L) )]

0 03 10 i.5 20 25 30 35 40 45 50
COLLECTOR CURRENT IN MILLIAMPERES

A development of Bell Telephone Laboratories, the research laboratories of
the American Telephone and Telegraph Company and the Western Electric Company

PRINTED IN U.S.A.
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TRANSISTOR DATA SHEET
WESTERN ELECTRIC 2N66 TRANSISTOR

Ai2-40 THREAD

EMITTER CONNECTED TO SHELL 1
g DEEP
_ 2 HOLES
-1 COLLECTOR LEAD

THE
i L i
% N/ S
| Rt )
L g ,

532" MAX. - 375" MAX. — f 157" 005"

.108" DRILL

NOTE: 125" DRILL

ALL SURFACES EXCEPT LEADS 8

AND MOUNTING SURFACE COATED -

WITH GRAY LACQUER. o ri_\
+

314" 010"

DESCRIPTION

The 2N66 is a p-n-p alloy transistor hermetically
sealed in a welded can. It is intended for power conversion,
transmission, switching and electronic control applications.

GENERAL CHARACTERISTICS

Mechanical Dat

Mounting(seeﬂotel) e o e e o ® o © o o o o @
Dimensions and Connections

Any position
e ¢ o o o o o s o o See outline
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GENERAL CHARACTERISTICS (Cont'd,)

Power Dissipation Characteristics

Internal temperature drop, collector
Junction to mounting surface

Temperature drop from collector
ambient for typical mountings

Insulating socket in free air

Aluminum sheets 3-1/2" x 3-1/2"
Unpainted, 1/16" thick
Painted black, 1/16" thick
Unpainted, 1/8" thick

unction to
See Note 2)

Maximum Ratings
Current; continuous to any electrode
Collector voltage; 25°C
Collector to base
Collector to emitter

Emitter voltage; 25°C
Emitter to base, collector open

Collector junction temperature Ty

ELECTRICAL CHARACTERISTICS (at 25°C ambient[
Static Characteristics

Reverse currents at -4.5 volts

Collector to base Ico

Emitter to base Ieo
Reverse currents at -40 volts

Collector to base Ico

Emitter to base Ieo
Reverse currents at =60 volts

Collector to base Ico

Emitter to base Ieo

Common emitter current gain; (Ve==4.5v)
Base current for 100 ma collector
current Iy
Base current for 400 ma collector

current Iy

AA

AN

AA

\é}\n

2°C/watt

66°C/watt
13°C/watt

11°C/watt
11°C/watt

0.8 ampere

-60 volts
-4,0 volts

-60 volts
80°C

|
v\
X3

BB

<4 ma
< 25 ma
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Static Characteristics (Cont'd.)
Commor. emitter transconductance;
(VCE-I&O 5V)
Base voltage for 100 ma collector
current Vyp <-1.0 volts
Base voltage for 400 ma collector
current Vb <=2.0 volts
Minimum collector voltage for 200 ma
collector current and 25 ma base
current in common emitter connection <=0.4 volts
Dynamic Characteristics
Collector capacitance (I,=0,V,=-4.5v) C, SL00 ppfd
Common base (alpha) cut-off frequency fg, >0,2 mc/sec.

NOTE 1: Two 4-4O tapped holes are provided in bottom of trans-
istor for mounting. Adequate heat sink must be attached. Care
should be taken to get good thermal contact between transistor
and heat sink.

NOTE 2: The collector junction temperature rise above ambient
temperature (TJj-Tj) under operating conditions on any heat sink
can be determined from Figure 1 which indicates how the collect-
or saturation current varies with collector junction temperature.

The collec=- .,

tor saturation_current ° T 1T TR
[Ic(0,-1)ITp] at the 7TAT

ambient temperature
(Tp) is measured with
the unit attached to
the heat sink. The
operating power is
then applied,and the
unit is allowed to
come to thermal equil-
ibrium in the same
temperature ambient.
Power is then removed,
and the collector
saturation _current
[Ic(0,-1) I7y] is meas- /
ured within25milli-
seconds after the G 2 4 s ewm =
power is removed.

3
N

3

&

N
o
L

COLLECTOR JUNCTION TEMPERATURE RISE
ABOVE AMBIENT TEMPERATURE ( TJ- TA) *C.
»
(=]
N
\
A
N

)
‘N

. P e
40 60 80 00 20
Iglo~1 |y
COLLECTOR SATURATION CURRENT RATIO
I¢(o,-1) A

FIG. |

Ic(0,-1) |14
The ratio 10(0}41)|TA is used with Figure 1 to determine

the collector junction temperature rise above ambient temperature,
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COMMON EMITTER CURRENT GAIN COMMON EMITTER TRANSCONDUCTANCE
N
800 S ) N
— 500 [P - _
- A v BN /
! 4 , ~ [ eswoF unms are T /
400 ’ . 400 |-} CONTAINED IN THS /’ *-
4 L 1" aRrea
h N N
7 < I ]
& 300 ,’ 3 gsoo . a
y4 N L
N A
T x ’
200 £ -~ 8 200 |- 7
g 7 mummnwumbqjv‘t =
—— MEDIAN UNIT :_ N
a 100 [ -+-90% BOUNDARIES | | 100 b *
° / - TEST LINTS - v, COLLECTOR VOLTAGE=-4.5 V| 1
T # TEST LIMITS T
) [ N (N U T T N U T T B | ,_]
0 IR EEEREREEE o I O O O O T
0 10 20 30 40 o 05 10 15 20
BASE CURRENT(MILLIAMPERES) BASE VOLTAGE (VOLTS)
FIG.2 FIG. 3

TYPICAL OUTPUT CHARACTERISTICS
COMMON EMITTER

50 T
Ip=Oma
%0 Lo
@ | =
"?',’ 30 r ‘,‘° 6.0
: IR .
E l ] I l [
: L] e
J L / I
| BRI
o /
] 100 '200 300 400 800 600
COLLECTOR CURRENT (MILLIAMPERES)
FIG. 4

PRINTED IN U.S.A.
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TRANSISTOR DATA SHEET
WESTERN ELECTRIC 2N67 TRANSISTOR

(DEVELOPMENT MODEL 1894)

j
_,
400" MAX. —f

|—~ _005"MAX.

o +.ooz“(
COLLECTOR LEAD O 001" (NOTE 1)

EMITTER LEAD BASE LEAD
NOTES
410" MAX, ———= |- THE SPECIFIED LEAD DIAMETER APPLIES IN THE
" ZONE BETWEEN .050" AND .280 "FROM THE BASE
192 = SEAT. BETWEEN .250"AND 1.500" A MAXIMUM

OF .021" DIAMETER IS HELD. OUTSIDE OF THESE
ZONES THE LEAD DIAMETER I8 NOT CONTROLLED

FOR LEAD SPACING TOLERANCES USE JETEC
GAUBE NO. GE7-3.

—=| 235" MAX. [
~
1]

t

048"~ etf—
—— - 096

DESCRIPTION

The 2N67 is a point-contact transistor triode in an hermetically
sealed enclosure. It is designed for use in high speed switching circuits
where the large-signal parameters of the active device are of primary
interest. Electrically, it is similar to the 2N26 transistor. Its mechan-
ical features are such that it is considered suitable for severe military
use.

GENERAL CHARACTERISTICS

Mechanical Data

Mounting position ...cevevvenn s ecesensessssnssssasrasr st se e any
SOCKET svtaeseonsctscnasosnsossoncssntessssnncsasansnnacnsas See Note 1

Dimensions and pin connections ..eeeseessssscsscasssssasses See Outline
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GENERAL CHARACTERISTICS (Cont'd.)

Absolute Maximum Ratings (Note 2)

Collector VOltage .ieeceecescesoscesccascsccans Vg -100 volts
Collector dissipation © 89 0866060040880 0808880008000 Pc 100 milliwatts
Emitter voltage L BB B B I Y I I I I BN I B I I I B B B ) ve -100 Volts
Emitter dissipation seeeeceecieccccnncccnennsss Py 80 milliwatts
Ambient storage temperature seececsssscessseces +85, =55°C
Shock LB BB IR IR I I I I I I I B I B B BRI I I I I I B B B N ) SOOG
Suggested Design Maximums (Note 2)
Collector current ® 8 % 8 40 8 80 0 s8N EP R Ic +lf0, _homa
Emitter CUITENL seevevscscessscsscssssssssassscs Ie +bo, -2 ma
ELECTRICAL CHARACTERISTICS (Notes 2 & 3)
Large Signal Parameters
Min.,* 54t Mode** 5%t Max.*
Collector current
(I¢=0 mAdc, Vc=-8 Vde) I, -.20 -45 -.65 mAdc
Collector voltage
(Ie=4.0 mAdc; Ic=—9.5mkm)vc -1.5 -2,5 -3.7 =4,0 Vde
Emitter current
(VG'-"""lO Vdc; IC=O mAdC) Ie -.003 —0005 -QOLI' -cl mAdC

Special Electrical Tests (Switching Characteristics)

(notes 2 & 3)

Circuit Figure 1, values of Table 1 and Figures 2 and 3

apply to the following tests:

Test Min.* 5%  Modex*

5% Max.x

1. Peak to peak voltage amplitude

of the oscillations at the

emitter with emitter current at

one or more values that are less

than or equal to 0.1 mAdc;

Condition A 2.0 2.5 3.3 3.9 volts
2. Peak voltage; Condition B -.05 =.,29 -.48 -,5 volt
3. Valley voltage; Condition C -2,0 =2, -2,6 -3.1 volts
L. Deep valley voltage; Condition D -6,3 =7.1 -38.5 -8.6 volts

% Indicates manufacturer's test specification limit.

t Approximately 5% of transistors in a tygical group have values outside

that shown. (Not a manufacturing limit

**Based on a typical group. (Not a manufacturer's requirement).
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Note 1:

Note 2:

Note 3:

The external connections meet the requirements for JETEC Base Standard
E3-15 and will fit a 5 pin in-line subminiature tube socket, or its
equivalent, when the lead length, as measured from the transistor base
is reduced to 0.200".

Inward direction of current is taken as positive for both emitter and
collector. Voltages are measured with respect to the base. Subscripts
"¢" and "e" refer to collector and emitter respectively. Voltages are
referred to on an absolute basis so that a potential of Ve=-20 volts is
greater than a potential of Vc=-10 volts. Electrical ratings are on
the basis of any duration longer than the order of 1 millisecond at an

ambient temperature of 25 * 10°C.

Ambient temperature 25°C. Modal values are those which occur most
frequently.

Ie

*
2.5 uu f MAX.
(4
12K |——-'|'\_'_—|

L )

ZL

Rb

TN

i
|
|
|
1
|
|
I

N |
|I — — — j— — — c—
|| /1

=

Ecc

* *
20t FQupt <10 %iut

* TOTAL DIRECT CAPACITY INCLUDING APPARATUS & STRAYS (NOT INCLUDING
TRANSISTOR)

FIG. |

<20 puf
TABLE |
Rb 2L Ecc
OHMS OHMS VOLTS
A 511 | Z1(SEE FI6.2) -8 .5mh
5 ) ) 4640
511 (1100 (RES.) -10
0 [169.5(RES.) -14.5

CONDITION

o|O|®

EQUIVALENT CIRCUIT FOR Zi
AT Ime

FIG.2
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g 5 Ve(Vdc)

Z +0.6
E =a o [ le RANGE FOR

© . 104 4! OSCILLATION AMPITUDE
Xy e
<g ; E |
:’E +0.2 :

|

r_
|

|
-
|

Il

I

Y
ly
1

)

I

10 20 30 40 50 62 te(made)

______ ~-3.0/3
'f VALLEY V MIN.
-4.0/1 ( CONDITION C)
-5
OSCIL LATION VALLEY
-6.0
-7.0
-8.0 1 o _ _ _VALLEY V MAX.,
(CONDITION D)

FIG. 3

Operating Precaution

The transistor should not be subjected to service in which excessive
transients might cause the ratings of the device to be exceeded, such as may
result from inserting ‘the transistor into or removing it from the socket with
the power on. Base contact should be made first. If solder connections are
made to the transistor leads, heat sink protection on the transistor side of
the joint should be provided, as with a flat nose pliers.

A development of Bell Telephone Laboratories, the research laboratories of
the American Telephone and Telegraph Company and the Western Electric Company

PRINTED IN U.S.A.
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TRANSISTOR DATA SHEET
WESTERN ELECTRIC 2NIIO TRANSISTOR
(DEVELOPMENT MODEL 203! )

|

.378" APPROX.

.050" MAX

7 MIN.

SEE NOTE |

., +oo2"

COLLECTOR LEAD RO = 00i”
"‘L'Hﬁ" . (SEE NOTE2)

BASE LEAD
NOTES:
455" MAX. —] I.  INTERNAL BASE GCONNECTION.

2 THE SPECIFIED LEAD DIAMETER APPLIES IN

e 192" -]

THE ZOME BETWEEN .080" AND .250 " FROM
THE PLANE OF THE ACTUAL BOTTOM OF
THE BASE. BETWEEN .250" AND 1.500" A
MAXIMUM OF 021" DIAMETER IS HELD.
OUTSIDE OF THESE ZONES THE LEAD
DIAMETER (S NOT CONTROLLED,

3.  FOR LEAD ARRANGEMENT USE GAUGE NO.
GE 7-3

4. ALL SURFACES EXCEPT LEADS
COATED WITH BLACK LACQUER.

raseah
n

048"~ |-
.096 "—f e

—p4 280" MAX. La-—

U

I

DESCRIPTION

The 2N110 is a point contact transistor triode in an hermetically
sealed enclosure. It is designed for use over a wide temperature range in
switching circuits where the large-signal parameters of the active device are
of primary interest. Electrically, it is similar to the 2N21 transistor. Its
mechanical features are such that it is considered suitable for severe military
use.
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GENERAL CHARACTERISTICS

Mechanical Data

Mounting position - - = = = = = = = = = = = = = - - - - - - - - - - - any
Socket - = = - - - = - - = = = & - - = - - - - - - - - - - - - - See Note 1
Dimensions and pin connections - - - = - = - - - - - - - See Outline Page 1

Absolute Maximum Ratings (Note 2)

Collector voltage - - - - - - - - - - -
Collector dissipation - - - - = - - - -
Emitter voltage - - = = = = = = - - -

Emitter dissipation - - - - - - - - - -

Suggested Design Maximums (Note 2)

Collector current - = = = = = = = = - -

Emitter current - - - = = = = = - - - =

ELECTRICAL CHARACTERISTICS (Ambient 25°C)

Emitter to Collector Voltage
(I = 10.0 mAde, I, = -18.0 mAdc)

Rise Time
(See Note 3 and Figure 1)

High Temperature Tests at 6518°C
(See Note 5)

Collector Current, See Note 6
(V, = -20 Vdec, Vo = -0.5 Vdc)

Emitter Current

(V. = -10 vde, I, = 0)

e Cc

Turn-off Time
(See Note 4 and Figure 2)

Min.

ec

tr 0

tt Q

-100 volts
200 milliwatts
-100 volts
140 milliwatts

(+85°¢C
(-55°C
500 g

-50 ma

+50 ma

-2.5 volts

0.5 u sec.

-3.3 mAdc

-2 . O mA.dC

15.0 p sec.
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NOTE 1: The external connections will fit a 5 pin in-line subminiature tube
socket, or its equivalent, when the lead length, as measured from the
transistor base, is reduced to 0.200". A shearing tool should be used
for this purpose.

NOTE 2: Electrical ratings are on the basis of any duration longer than the
order of 50 microseconds at an ambient temperature of 25 * 5°C. An
individual maximum rating may not be achievable because of other
parameter limitations.

NOTE 3: Rise time (tr) is the time required for the collector current to rise
from its -10 Vde saturation value to -18 mAdc, with an emitter to
collector voltage of -8 Vdc, after a +1 mAdc emitter current step is
applied. The circuit of figure 1 may be used to make this test.

NOTE 4 : Tprn off time (tt) is the time required for the emitter to collector
voltage to change from its saturation, V.(1k4,-18), value to -16 Vdec,
with a collector supply voltage of -20 Vdc, a collector load resist-
ance of 1000 ohms and an initial base bias of +4 mAdc, after a +14.0
mAdc base current step is applied with base voltage limited to +1.5
Vdc. The circuit of figure 2 may be used to make this measurement.

NOTE 5: All tests are made after the device has reached thermal equilibrium
with biases applied. No external heat sink or forced air cooling is
used.

NOTE 6: A current limited collector supply can be used to prevent excessive
power dissipation.

OFPERATING PRECAUTION

The transistor should not be subjected to service in which excessive
transients might cause the ratings of the device to be exceeded, such as may
result from inserting the transistor into or removing it from the socket with
the power on. Base contact should be made first. If solder connections are
made to the transistor leads, heat sink protection on the transistor side of
the joint should be provided, as with flat nose pliers. When cutting leads
for socketing, a shearing tool should be used.

Operation of the transistor as a linear device in the region of
emitter biases between voltage cut-off and saturation is not recommended due
to anomalies which appear in this range in some transistors. An anomaly can
be defined as a condition in the output characteristics when, for a fixed value
of emitter current, the collector voltage can be a multiple valued function of”
the collector current or the collector current can be a multiple valued function
of the collector voltage.
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- 7.5 V.dc
N

TRANSISTOR UNDER TEST

ISMH
CAP.
=5 KC |5V SQUARE WAVE
HAVING A RISE TIME OF
0.05 Y SEC. OR LESS

+20Vde
EFFECTIVE
SHUNT CAPACITY
SIS UUF INCL.
IND. & STRAYS

IMA dc

o]
3
iy

EMITTER TO COLLECTOR VOLTAGE
v_
v_

—

SQUARE WAVE OR
PULSE GENERATOR

OUT PUT

e

18 MA dc
- —_—
2 50K
LOW TO OSCILLLOSCOPE CAPABLE OF

ACCURATELY PRESENTING AN
INPUT WAVE FORM WITH A
RISE TIME OF 0.05 U SEC.

IND.

NOTE- ALL DIODES SHOWN
SHOULD HAVE A TURN OFF
TIME OF 0.05 U SEC.

FIG. |

TRANSISTOR UNDER TEST
- 20 VOLTS

T0

TO.IU-f

LOW IMPEDANCE

SQUARE WAVE OR
PULSE GENERATOR

dc

1000 OHMS

OSCILLOSCOPE CAPABLE OF

ACCURATELY PRESENTING
AN INPUT WAVE FORM
A RISE TIME OF 0.05 MICRO-—
SECONDS.

WITH

(SEE PATTERN BELOW)

—O

TIME

EMITTER TO COLLECTOR VOLTAGE

<5KC SQUARE WAVE OR PULSE

i
> >
GENERATOR OUTPUT n
| .

FIG. 2
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TRANSISTOR DATA SHEET
WESTERN ELECTRIC 3N22 TRANSISTOR

bz

by
SCHEMATIC

EMITTER LEAD

.375"APPROX.

!

1"MIN.

oo0 0t

\-COLLECTOR LEAD

BASE LEAD NO. 2
BASE LEAD NO. |

e

A455"MAX.
—— 192"

¢¢$—¢%

.525"MAX.

w+.002"
- 00" (SEE NOTE 1)

a
—{f-017

NOTES

280" MAX

. 2.

048" —— |
.096"—

|

—

THE SPECIFIED LEAD DIAMETER APPLIES IN
THE ZONE BETWEEN.050"AND.250" FROM
THE PLANE OF THE ACTUAL BOTTOM OF THE
BASE. BETWEEN .250"AND 1.500" A MAXIMUM
OF .021"DIA.IS HELD. OUTSIDE OF THESE
ZONES THE LEAD DIA. IS NOT CONTROLLEB.
ALL SURFACES EXCEPT LEADS COATED WITH
BLACK LACQUER.

DESCRIPTION

The 3N22 is an n-p-n grown Jjunction tetrode transistor in a hermet-

ically sealed can.
frequency applications.

GENERAL CHARACTERISTICS

Mechanical Data

Mounting position
Dimensions and Connections

Maximum Ratings (See Note 1)

Voltage-collector to Base 1

Total dissipation

Ambient temperature

It is intended for video

amplifier and moderate radio

any

see outline page 1

10 volts

30 milliwatts

60°C
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ELECTRICAL CHARACTERISTICS (At 25°C Ambient)

Small Signal Parameters
(Ie = -2 mAdc, Ve = 10 Vdc, Ty, = 0.1 mAdc)

Min. Typical Max.

Low frequency short circuit

current transfer ratio Qo .O2% .96 ---
Cut off frequency of « fac 15% -—— -——- Mc/sec.
Short circuit input imped-

ance at 10 Mc/sec., hyq ——- 70+j30  (1304380)%* ohms
Open circuit voltage feed-

back ratio at 10 Mc/sec., hyp . .010 .035%
Open circuit output admit-

tance at 10 Mc/sec., hoo - 50435150 (100+j250)% umho

Other Parameters

Collector current with

open emitter (Vo = 5 Vdc) p -—— 1.0 10%  pa
Collector Capacitance

(Ve = 10 Vdc) Ce - 2.0 L uuf

¥ Test limits

NOTE 1l: Inward direction of current is taken as positive for both
emitter and collector. Voltages are measured with respect
to base 1. Subscripts ¢ and e refer to collector and emitter
respectively.

OPERATING AND CONNECTING PRECAUTIONS

Leads may be cut off for socket mounting or soldered by taking
precaution to protect transistor by providing a heat sink between solder
joint and can.

A development of Bell Telephone Laboratories, the research laboratories of
the American Telephone and Telegraph Company and the Western Electric Company

PRINTED IN U.S.A.
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TRANSISTOR DATA SHEET
WESTERN ELECTRIC GA-52609 TRANSISTOR

.050" MAX.

!

SEE NOTE |

-

LEAD

470" MAX. ——a={ I

e 192" -5

525" APPROX.
]_
1" MIN.
*L . +.002"
COLLECTOR LEAD o oo
(SEE NOTE2)
BASE LEAD

NOTES!
INTERNAL BASE CONNECTION.

‘\\

OUTSIDE OF THESE ZONES THE
DIAMETER IS NOT CONTROLLED.

295" MAX. ‘=a—

GE 7-3.

048"
096 "—a

ZAN

—
r'S

WITH BLACK LACQUER.

2. THE SPECIFIED LEAD DIAMETER APPLIES IN
THE ZONE BETWEEN.O50" AND .250" FROM
THE PLANE OF THE ACTUAL BOTTOM OF
THE BASE. BETWEEN .260" AND 1.500 "A
MAXIMUM OF .021" DIAMETER IS HELD.

LEAD

FOR LEAD ARRANGEMENT USE GAUGE NO.

ALL SURFACES EXCEPT LEADS COATED

|
|

I
|

DESCRIPTION

The GA-52609 is an n-p-n alloy junction transistor in

a hermetically sealed can,

It is designed for audio and carrier

frequency transmission applications, but is also suitable for
some switching applications.

GENERAL CHARACTERISTICS

Mechanical Data

Mounting position

Socket

Power Dissipation Characteristic

Internal temperature drop, collector

junction to can

See Note 1
on page 2

0.4°C per mw
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ABSOLUTE MAXIMUM RATINGS®

Current
Intermittent to any electrode
Continuous to any electrode

Voltage
Collector to base
Emitter to base

Total Dissipation3

Ambient Temperature

ELECTRICAL CHARACTERISTICS (at 25°C)

Small Signal Parameters

(Ie==1 ma; V,=4.5V
Short Circuit Current Multiplication
Ratio

Short Circuit Current Multiplication

Ratio of Inverted Transistor ay
Short Circuit Input Impedance Hiy1
Open Circuit Feedback Voltage

Ratio le
Open Circuit Output Admittance  Hpp
Collector Capacitance

(I = O3 V. = L.5V) Ce

(Ig = 0; Ve = 15V) Co
Cut-off Frequency of Alpha

(Iq = =1 mA; Vo = L.5V) fac

Noise Figure at 1000 cps
(Ig=-lmA; Vo=4.5V;Rg=1000 ohms) NF

Other Parameters

Collector Current with Open Emitter

(Iq = 0; Vo = 15V I

{x; = 0; Vg = 30V IS
IS = 0: Vg = 15V; 55°C) Io
(IS = 0; I = 30 pA) Ve

Em%tter Current
I'O'Ve'
(Ig = 0} Ig =

with Open Collector
10V) Ie
20 pa) Ve

Min,

. 96%

2%

30%

20%

17x10~?
.38

33
19

42
L3

2.8
L5

Max,

«998%

50%

8%
75%

6%

ohms

p,mho

ppf
ppf

me

db
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ELECTRICAL CHARACTERISTICS (Cont'd.) Min, Mode Max,

Element Cut-off Currents
(v b 15V; Vgp= 4.5V)
Coi ec

. tor IcR - 3.3 -
Emitter IeR - .9 -
Emitter Floating Potential
(Vep= 30V; I, = 0) Vo -= .07 JA16% v
Rb Test

(I = 20 ma forward; Ig = 0) Vopb ~— .6 L%

*Indicates manufacturer's test limits.

NOTES:

1., Leads may be cut off for socket mounting or soldered by
taking precaution to protect transistor, by providing a
heat sink between solder joint and can.

2. Not all may hold simultaneously.

3. At ambient temperature not greater than 60°C,

L. H2) is essentially constant with ambient temperature
between 20°C to 95°C.

a VS D.C.EMITTER BIAS CURRENT FREQUENCY CUT-OFF VS GOLLEGCTOR POTENTIAL

Ve =4, le = -Ima
OOM;!ON SBY‘.SE COMMON BASE

5
1O
Lee=T"T2:0 j
I~
f= .5 Mc
. pd S e 4 /
- = f__ f=0 COLLECTOR AND EMITTER REVERSED /
-~ 7
e
8 / ,__——___——'__ : s -
v 3 —
f=2 Mc 3
4 // " / 1
|
.2
o
O 02 05 | [ J 2 s o

FIG. | FiIG.2
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Ve - lc CHARACTERISTICS
AMBIENT TEMPERATURE OF 25°C

COMMON EMITTER

= -—]c‘ %0 COMMON EMITTER
]0 —,M l 'I 1 T T
0 |+4 8 b Vee
2 S

4 +20
%) a 40 Ve MAX,
»n 6 <
- a3 7
§ 825 l 60
5 @
: : / /] o

Ic ma Ic ma

FIG. 3 FIG. 4

COLLECTOR AND EMITTER REVERSED

NORMAL COMMON BASE
COMMON BASE le= ' L
50 e T T T 1 50 _
Oma ma k C——X -[q ’
P 4 -
2 le=— Y =lc veb _|
Vcb 2 ]
|
[ 4 . 4
o Veb MAX. g
>25 = .
$ s’ 5
8 Veb MAX. -
10
I -
%o 5 10 0 I u
lc ma 0 5 0

Te ma

FIG. 5 FIG. 6
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% OF UNITS IN RANGE
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Wesrern Electric Company

A development of Bell Telephone Laboratories, the research laboratories
of the American Telephone and Telegraph Company and the Western Electric

Company
PRINTED IN U.S.A.
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1

June 17, 1955

VARISTOR DATA SHEET
WESTERN ELECTRIC GA52787 VARISTOR

N

f

2/

RENS——

j

"‘\.-.J"'\

4 020" GOLD PLATED

— 216" MAX. p——o

TERMINAL NO.2 LEADS
L046" MAX. "
MA —od 30" MAX , ]
Yo 4’+ - .000" MIN.
SCHEMATIC
DESCRIPTION

The GA-52787 is a silicon alloy junction type varistor

designed for use in the K-5 Radar System,

For data applying to all codes of this type varistor

see General Data Sheet for Silicon Alloy Junction Varistor, type A.

MAXIMUM RATINGS (See Note 1)

Reverse Voltage = = = = = = = o & & o & o & = = «

Forward Current
Steady State (D-C)
Instantaneous Peak

Breakdown Current
Steady State (D-C)
Instantaneous Peak

- e @ e e e e e o e e e e e o

2

50

volts

ma
ma

ma
ma
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ELECTRICAL CHARACTERISTICS (See Note 1)

Min. Max.

Breakdown Voltage 120 - volts
Forward Voltage _

at +5 mAdc - 3.0 volts
Reverse Current

at -250 Vdc, 25°C ambient - 10"36 amperes

at =250 Vdc, 85°C ambient - 2x10"° amperes
Reverse Slope

at 0.1 to 0.20 mAdc -- 3.0 volts

Note 1: Ratings and limits given are for an ambient temperature
of 25°C, unless otherwise specified.

A development of Bell Telephone Laboratories, the research laboratories
of the American Telephone and Telegraph Company and the Western Electric
Company

PRINTED IN U.S.A.



DEVELOPMENTAL
This unit is subject to change in mechanical and or electrical characteristics.
Please consult Western Electric Company, Incorporated, Radio Division, Issue |
120 Broadway, New York, for current applicable design and availability. December 30, 1955

WESTERN ELECTRIC
GA-52829
TRANSISTOR

INTERMEDIATE
TRANSISTOR DATA SHEET

DESCRIFTION p-n=p ALLOY JUNCTION

Hermetically sealed transistor suitable
for use in low power, high gain switching
and transmission applications.

TYPICAL VALUES

ACTUAL SIZE O = = 5 s = =i = - . 980
face = = = = = = - = 2.8 megacycles
Veb = = = = = = = - -65 volts
Ico = = = = = = = = -4 .5 microamperes
Cc - -=-=-=-=--- 22 micromicrofarads

MOUNTING AND CONNECTIONS

Unit may be mounted in any position.

When cutting leads for socketing, a shearing tool should be used.

When soldering, a heat sink should be provided between the connec-
tion and the transistor.

RECOMMENDED MAXIMA (See Note 1)

Current, continuous - - = = = = = = = - - - - 50 milliamperes
Voltage
Collector to base = = = = = = = = = = = - = -30 volts
Emitter to base - = = = = = = = = = - - - -20 volts
Collector to emitter - - = = = = = = = - - -30 volts
Junction Temperature - - = = - = = = = - - = 85° Centigrade

POWER DISSIPATION
Temperature drop from collector junction to:

Free air - - = = = = = = =« = = = = R 0.5°C/mw

Heat sink on can - - = = = = = = = - - - - - °C/mw

Heat sink on leads 1/8" from can =- - - - - - °C/mw
RELIABILITY

Preliminary aging studies indicate that high temperature is the
primary cause of changes in characteristics. The characteristics approach
an asymptote with time.

A1l units have been aged 48 hours at 100°C prior to final test.

NOTE 1: All of these maxima may be exceeded at the expense of transistor
life.
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ELECTRICAL CHARACTERISTICS (At 25°C unless otherwise specified)

General Min. Median Max.

Current Multiplication Ratio

(Ie = 1 mAdc, Vo = -5 Vdc) o .96 - .996

(Ve = -5 Vde, I, = 1 mAdc) ar .50 - -
Breakdown Voltages

(Ie = 0, I, = -50 uAdc) Vob -30 N - Vde

(Ie = -50 wAde, I, = 0) Veb -20 - - Vde

(Vpe = 0, Io = -50 pAdc) Ve -30 - - vde
Reverse Currents (See Note 2)

(Ie =0, Vo = -20 Vdc) T55 - -4.5 - pAdce

(Ie = 0, Vo = -15 Vdec, 45°C) I, - - =50 HAdc

(Ve = =20 Vdec, I, = 0) Teo - -2.5 - nAdc
Junction Capacitance

(Ie =0, Vo = -5 Vdc) Ce = . 50 pufd

(Ve = =5 Vde, I, = 0) Cs - - - pufd
- Frequency Cutoff

(Ie = 1 mAdc, Ve = -10 vdc) foee 1.0 - - Mc
Switching

Emitter Floating Potential
(I = 0, Vo = -20 Vdc) Verl - - .3 Vdc
Measured with VIVM

Off Currents

(Ve = -T7.5 Vde, Vo = -7.5 Vdc) I.p - - - HAdc
(Ve = =7.5 Vde, Vo = -7.5 Vdec,
k5°c) Iep - - -4.0 pAde
On Voltages
(Ie = 1.0k mAde, I, = -1.0
mAdc) Vee - - -.20 Vdc
(Ie = 1.04 mAde, I, = -1.0
mAdc ) Veh - - -.30  Vvde
Transmission
Input Impedance
(Ie = 1 mAde, Ve = -4.5 vae) Hyy - 30 - ohms
Voltage Feedback Ratio -5
(Ie = 1 mAde, Vo = -b.5 Vdc) Hyp - 32 - x10

NOTE 2: Reverse currents approximately double every 12°C (21°F).
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ELECTRIGAL CHARACTERISTICS (Cont'd.)
Min. Median Max.
Current Multiplication Ratio
(I, = 1 mAde, V, = -k.5 Vdc) i+Hpy - 016 -
Output Admittance ’
(Ie = 1 mAdc, V. = -4.5 Vde) Hpp . -37 - Hmhos
Noise Figure
(I = 1 mAde, Vo = -4.5 Vdc)
(f =1ke, Rg =1ka) NF - 11.5 - db
DIMENSIONAL OUTLINE
.378" APPROX.
.050" MAX
La
SEE NOTE | S e
_—L ., +002"
[& 07" 2 oy
EMITTER GOLLEGTOR LEAD (SEE NOTE2)
LEAD BASE LEAD
NOTES:
455" MAX, —= I. INTERNAL BASE CONNEGTION.
" 2  THE SPEGIFIED LEAD DIAMETER APPLIES IN
192" ﬁ THE ZONE BETWEEN .050" AND .2 50 " FROM
- THE PLANE OF THE ACTUAL BOTTOM OF
93 THE BASE. BETWEEN . 250" AND 1.500" A
\ 3 MAXIMUM OF 021" DIAMETER IS HELD.
41t - OUTSIDE OF THESE ZONES THE LEAD
/ S DIAMETER (S NOT CONTROLLED.
] 3. FOR LEAD ARRANGEMENT USE GAUGE NO.
’ GE 7-3
. } 4. ALL SURFACES EXCEPT LEADS
-2‘;:_—" ~T COATED WITH GRAY LACQUER.

A development of Bell Telephone Laboratories, the research laboratories of
the American Telephone and Telegraph Company and the Western Electric Company

FRINTED IN U.S.A.
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Western Elecrric Company



DEVELOPMENTAL
This unit is subject to change in mechanical and/or electrical characteristics. Issue 2 .
Please consult Western Electric Company, Incorporated, Radio Division, Septembelr 16, 1955
120 Broadway, New York, for current applicable design and availability.

INTERMEDIATE TRANSISTOR DATA SHEET

WESTERN ELECTRIC GA-52830 TRANSISTOR
(DEVELOPMENT MODEL 2012)

THIS TRANSISTOR IS BEING MADE BY WESTERN ELECTRIC COMPANY
IN LIMITED QUANTITIES FOR DEVELOPMENT USE ONLY,

.112-40 THREAD

EMITTER CONNECTED TO SHELL 1"
8 DEEP
. 2 HOLES
COLLECTOR LEAD

l 4 BASE LEADZ I
——
:. »
<
bt
=: “+ z
(=] N\e¥/ =
: - ;
J’ .
N | .
| 8
- o
zﬂ
(7] " "
f—— 532"MAX. ——=4=-375"MAX , - 0 —= 57"+ 005
.188" DRILL
NOTE : .125" DRILL

ALL SURFACES EXCEPT LEADS
AND MOUNTING SURFACE COATED
WITH GRAY LACQUER.

312 '*,008"
! 4

™~ i
.-—/ t -+

w

h:

‘!0-

g:

.

LAYOUT OF MOUNTING HOLES

DESCRIPTION

The GA-52830 transistor is of .the fused junction, p-n-p
type. Depending on the effectiveness of the heat sink to which
it is attached, it is capable of about one-half watt dissipation.
The minimum alpha cut-off frequency of four megacycles makes this
a useful transistor for broad-band amplifiers and high speed
switching.

MECHANICAL DATA

Mounting (See Note 1) = = = = = = = = = = = = = = = Any position

Dimensions and Connections- = = = = = = = - See outline on page 1
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MAXIMUM RATINGS (Continuous Duty)

Dissipation
Internal temperature rise, mounting
surface to collector junction 24°C/watt
Temgerature rise on typical mountings,
3"x3"x1/16" Aluminum or Copper plate 40°C/watt
Maximum collector junction temperature 80°C
I, approximately doubles for each
temperature increase of 9eC
Voltage*
Collector to base, emitter open 40 volts
Emitter to base, collector open LO volts
Collector to emitter, base open 20 volts
Current*
Emitter and collector 500 ma
Base 50 ma

*The voltage and current ratings apply only if the
dissipation is not excessive.

STATIC MEASUREMENTS (25°C ambient)

Junctions Min, Max.
Collector Current with Open Emitter
(I¢ = 0, Vep = -4.5 volts) Ic 10 na
(I = 0, Vep = -4O0 volts) I, 100 ua
Emitter Current with Open Collector
(Io = 0, Veb = -4.5 volts) 1s 10 na
(I, = 0, Vep = -40 volts) Ie 100 na

Electrical Reach-through

(Ie =0, Vop = =40 volts) Ve 1.0 volt

Emitter floating potential test
measured with 20,000 ohms/volt meter

Voltage for Alpha = 1

(Ic = 20 ma, I, = 0) Vee 20 volts

Minimum Collector Voltage

(Ip = 20 ma, I, = 200 ma) Vee 0.25 volt
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STATIC MEASUREMENTS (Cont'd.)

Base Input Voltage Min., Max.
(I, = 20 ma, I, = 0) Vhe --- 1 volt
Base Input Current
(I, = 200 ma, Vo = -1 volt) Iy --- 10 ma
(I = 400 ma, V, = -1 volt) Iy, --- 30 ma

SMALL SIGNAL MEASUREMENTS (25°C ambient)

Common Emitter Short Circuit
Current Gain

(I, = 20 ma, V = -L.5 volts) TE- 50 —
Test frequency-5Ke/s or lower -a

Effective Alpha Cut-off Frequency

(See Note 2]
(Io = 20 ma, V, = -4.5 volts) £q L --- me/s
(I, = 200 ma, Vg = -1~ volt ) fa 2 --- me/s
Inverted Common Emitter Current Gain
(I, = 200 ma, Vi = -1 volt) o 2.3 —
Emitter and Collector interchanged t-e
SMALL SIGNAL PARAMETRERS (25°C ambient) Typical
(I = 1 ma, Vo = =4.5V)
Short Circuit Input Impedance Hiy 28 ohms
Open Circuit Feedback Voltage Ratio Hy2 5 x 107%
Short Circuit Current Multiplication
Ratio Hoy -0.99
Open Circuit Output Admittance Hop 5 nmhos
Base Resistance for l-a Current Iy 100 ohms
Short Circuit Current Multiplication
(I, = 20 ma, Vo = -4.5 volts) a 0.99

Collector Capacitance
(Ve = =4.5 volts) Ce LO nufd
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Note 1:

Note 2:

Two .112-40 tapped holes are provided in bottom of
transistor for mounting. Adequate heat sink must be
provided. Care should be taken to get good contact
between transistor and heat sink.

The effective alpha cut-off frequency is the product
of the low frequency, common-emitter, short-circuit
current transfer ratio and the 3db cut-off frequency
of that ratio. Ideally: (a/l-a) x (l-a) fa 2 fa.

Reasons for reissue: The collector voltage for certain tests

at 20 ma collector current was incorrectly given as
one volt and is corrected to -4.5 volts. The upper
limit on base current for 4LOO ma collector current

has been reduced from 40 ma to 30 ma. The high alpha
of this transistor also required a change in the
emitter floating potential test for electrical reach-
through. The theoretical floating potential of 0.1

to 0.3 volts given by the formula .026 1n (1-a) is
observed at low voltages. To avoid confusing this
normal voltage with the reach-through effect, the
reach-through voltage is to be measured at an emitter
floating potential of one volt. No significant change
in the collector reach-through voltage limit is implied.

A development of Bell Telephone Laboratories, the research
laboratories of the American Telephone and Telegraph Company
and the Western Electric Company

PRINTED IN U.S.A.
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TRANSISTOR DATA SHEET

WESTERN ELECTRIC GA-52837 TRANSISTOR
(DEVELOPMENT MODEL I893)

MIN. ote.4 00" MAX . —>

--Ilf

,+o02"
\ —{ =017 _ g0 (NOTE 1)
COLLECTOR LEAD

EMITTER LEA BASE LEAD

192" NOTES |- THE SPECIFIED LEAD DIAMETER APPLIES IN THE

ZONE BETWEEN . 050" AND .250" FROM THE BASE
SEAT. BETWEEN . 250" AND 1.500" A MAXIMUM
OF .021" DIAMETER IS HELD.OUTSIDE OF THESE

ZONES THE LEAD DIAMETER IS NOT CONTROLLED.

2- FOR LEAD SPACING TOLERANCES,USE JETEC
GAUGE NO, GE 7-3.

5_
L .__.Q._..
+
@
235" MAX, |-

n
T

DESCRIPTTION

The GA-52837 is a point contact transistor triode in an hermetically
sealed enclosure. It is designed for use in switching circuits where the large-
signal parameters of the active device are of primary interest. It is similar
to the 2N21 transistor. Its mechanical features are such that it is considered
suitable for severe military use.
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GENERAL CHARACTERISTICS

Mechanical Data

Mounting position - - - - = = = = - - - - - - - - - - - - & - - - - - any
Socket - - = - - - - - & & 4 4 0 m e e D e e e e - - - - - - See Note 1
Dimensions and pin connections - - - - - - - - - - - - See Qutline Page 1

Absolute Maximum Ratings (See Note 2)

Collector voltage - - = - = = - - - - - - - - Ve -100 volts

Collector dissipation - = = = = = = = = = - - P. 120 milliwatts

Emitter voltage - - - = = = = = = = = - - - - Ve -100 volts

Emitter dissipation - - = - - = = - - - - - - Ey 90 milliwatts
(+85°C

Ambient storage temperature - - - - = = - - - (-55°C

Shock - - = = = = = = = = o0 &0 0 20 o o o - - - 500 g

Suggested Design Maximums (See Note 2)

Collector current - - = = = = - - - - - - - - I -0 ma

Emitter current - - - - = = - - - - - - - - - T 10 ma

ELECTRICAL CHARACTERISTICS (See Note 3)

Large Signal Parameters Min.¥ Max.*

Collector Current

(Io = 0 mAde; V, = -20 Vdc) Ie - -2.2  mAdc
Collector Current

(Ie = 6.0 mAde; Vo = -5 Vdc) I, -12.5 - mAdc
Emitter Current

(Ve = -10 Vdc; I, = O mAdc) I - -0.1 mAdc

Small Signal Parameters

Open Circuit Reverse
Transfer Impedance
(Ie = 1.0 mAdc; V. = -10 Vdc) AP - 350  ohms

Open Circuit Output
Impedance

(Ie = 1.0 mAde; V, = -10 Vdc) Zoo 8K - ohms

c
Current Multiplication

Ratio. Cut-off Frequency

Test (See Note 4)

(I = 1.0 mAde; V., = -10 Vdc) Lope 5.0 10.0 me
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Special Tests

Characteristic Curve Anomalies (See Note 5 and figures 1, 2 & 3)

Hermetic Seal Test (See Note 6)

¥ Manufacturer's test specification limit.

Note 1: The external connections meet the requirements for JETEC Base- Standard
E3-15 and will fit a 5 pin in-line subminiature tube socket, -or its
equivalent, when the lead length, as measured from the transistor
base, is reduced to 0.200". A shearing tool should be used for this
purpose.

Note 2: Electrical ratings are on the basis of any duration longer than the
order of 50 microseconds at an ambient temperature of 25 * 5°C. An
individual maximum rating may not be achievable because of other para-
meter limitations.

Note 3: Ambient Temperature 25°C. Modal values are those which occur most
frequently.

Note 4: Cut off is defined as the frequency at which the current amplification
is 3 db below its low frequency reference value. Reference frequency
is approx. 100kc.

Note 5: With emitter and collector load resistances of 1000 ohms and a sweep
frequency of 60 cps the static output characteristic curves (with
emitter current as the parameter) shall, when examined within the
operating region outlined in figure 1, show no anomalies greater than
those permitted by figures 2 and 3.

Note 6: The transistor is subjected to an ambient temperature of +110°C for a
15 minute period at atmospheric pressure. Upon completion of this
exposure the transistor must be free from impregnant visible to the
eye, or perceptible to the touch on the exterior surface.

Operating Precaution

The transistor should not be subjected to service in which excessive
transients might cause the ratings of the device to be exceeded, such as may
result from inserting the transistor into or removing it from the socket with
the power on. Base contact should be made first. If solder connections are
made to the transistor leads, heat sink protection on the transistor side of
the joint should be provided, as with flat nose pliers. When cutting leads
for socketing, a shearing tool or a clamp between the unit and the transistor
should be used.

Operation of the transistor as a linear device in the region of emitter
biases between voltage cut-off and saturation is not recommended due to anom-
alies which appear in this range in some transistors. An anomaly can be de-
fined as a condition in the output characteristics when, for a fixed value of
emitter current, the collector voltage can be a multiple valued function of
the collector current or the collector current can be a multiple valued func-
tion of the collector voltage.
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I WITH SCOPE S
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A development of Bell Telephone Laboratories, the research laboratories of
the American Telephone and Telegraph Company and the Western Electric Company
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DEVELOPMENTAL
This unit is subject to change in mechanical and or electrical characteristics.
Please consult Western Electric Company, Incorporated, Radio Division, Issue |
120 Broadway, New York, for current applicable design and availability. December 30, 1955

INTERMEDIATE VARISTOR DATA SHEET
WESTERN ELECTRIC
GA-52838, GA-52843,GA-52844 AND GA-52942
VARISTORS

IS '5 MIN. -—IL- 506" MAX. - 1z M —

} .ws"mx.L

o 2 ‘ » £ J
1—- .033" MAX. 1 -
[]

20—“———01

SCHEMATIC

110" MAX.

o326 " MAX =]

— |, 206"MAX.|e——

DESCRIPTTION

These varistors are glass enclosed hermetically sealed silicon alloy junction
diodes.

For data applying to all codes of this type varistor see General Data Sheet for
Silicon Alloy Junction Varistors, type B.

MAXTMUM RATTNGS

GA-52838 GA-52843  GA-52844  GA-5204P

Power Dissipation 5 .5 .5 .5 watt
Forward Current
Instantaneous Peak (Note 1) 600 k50 900 600 ma

SUGGESTED DESIGN MAXTMUM
RATTNGS

Reverse Voltage for Rectifier

Application (Note 2) 160 200 10 120 volts
Forward Current

Steady State (dc) 200 150 300 200 ma
Breakdown Current

Instantaneous Peak (Note 2) 7.5 6.0 90.0 9.0 ma

Breakdown Current
Steady State (dc) (Note 2) 2.5 2.0 30.0 3.0 ma
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TABLE OF ELECTRICAL CHARACTERISTICS (AT 25°C ambient)

Reverse Breakdown

Voltage Maximum Maximum
Code at 0.5x107° amp. Reverse Current Forward Voltage
Volts Amperes Volts
GA-52838 200 min. 10-6 at 160 V 2.0 gt 0.1 amp.
GA-52843 250 min. 1076 at 200 V 3.0 at 0.1 amp.
(1.1 at 0.1 amp.)
GA-5284L 16 min. 107 at 10 v (1.5 at 0.3 amp.)
GA-520942 150 min. 1076 at 120 v 1.5 at 0.1 amp.

NOTE 1: These values are given on the basis of pulse durations of less than 25 milliseconds
and allow a peak dissipation of 1.5 watts.

NOTE 2: For those codes which do not have a maximum voltage breakdown specified:

a)

b)

the maximum breakdown current depends on the characteristics of
individual units and has been computed on the basis of a peak
dissipation of 1.5 watts for times shorter than 25 milliseconds.

For longer times the dissipation should not exceed 0.5 watts at 60°C.
The current in this case has been computed on the basis of the
minimum voltage breakdown found in the particular code.

the maximum reverse voltage for rectifier applications can be
computed as 0.8 times the voltage breakdown of the individual

units. The values given are computed on the basis of the mini-

mum voltage breakdown obtainable from a given code.

A development of Bell Telephone lsboratories, the research laboratories of the American
Telephane and Telegraph Company and the Western Electric Company

PRINTED IN U.S.A.



DEVELOPMENTAL
This unit is subject to change in mechanical and or electrical characteristics.
Please consult Western Electric Company, Incorporated, Radio Division, Issue |
120 Broadway, New York, for current applicable design and ayailability. December 30, 1955

INTERMEDIATE VARISTOR DATA SHEET
WESTERN ELECTRIC GA-52861 AND GA'52865 VARISTORS

|¥'um. SRR

TERMINAL NO. | 1
\ / A
Q { — L I - I‘ I =,
(P [ — =2 1)| 5
_/ g '

/_ 020" GOLD PLATED
TERMINAL NO.2 LEADS f

.046"
. MAX [=—310"MaX, —=
! 0— '* - 2 .000" MIN.
SCHEMATIC
DESCRIPTION

These varistors are silicon alloy junction type diodes.

For data applying to all codes of this type varistor see General
Data Sheet for Silicon Alloy Junction Varistors, type A.

MAXIMUM RATINGS GA-52861 GA-52865
Power Dissipation (60°C) - - = = = = = = - - - - - 125 125 mw
Forward Current

Instantaneous Peak (Note 1) - - - - - = = - - - 75 ~ 90 ma

SUGGESTED DESIGN MAXIMUN RATINGS (AT 25°C ambient)

Reverse Voltage for Rectifier

Application (Note 2) = = = = = = = = = = - - - - 200 80 volts
Forward Current

Steady State (dc) ~ - = = = = = = = = = = - - - 25 30 ma
Breakdown Current

Instantaneous Peak (Note 2) - - - - - - - - - - 1.5 3.75 ma

Breakdown Current
Steady State (dc) (Note 2) - - = = = = = = - - - 0.5 1.25 ma
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TABLE OF ELECTRICAL CHARACTERISTICS (AT 25°C_ambient)

Reverse Breakdown
Voltage Maximum Maximum Maximum
Code 0.2x107° amp. Reverse Current Forward Voltage Reverse Slope
Volts Amperes Volts
GA-52861 250 min. 5x10~9 at 200 V 0.75¢0.1 at 5x10~% amp.
125x1079 at 200 V
at 70°C
- (5x10-% amp.
GA-52865 100-165 107" at 80 V 1.5 at 0.005 amp. 3V e;rc(“(.sxlo"+
NOTE 1: These values are given on the basis of pulse durations of less than 25 milliseconds and
allow a peak dissipation of 375 mw.
NOTE 2: For those codes which do not have a maximum voltage breakdown specified:

a)

b)

the maximum breakdown current depends on the characteristics

of individual units and has been computed on the basis of a

peak dissipation of 375 mw for times shorter than 25 milli-

seconds. For longer times the dissipation should not exceed

125 mw at 60°C. The current in this case has been computed on the
basis of the minimum voltage breakdown found in the particular code.

the maximum reverse voltage for rectifier applications can be
computed as 0.8 times the voltage breakdown of the individual
units. The values given are computed on the basis of the mini-
mum voltage breekdown obtainable from a given code.

A development of Bell Telephone Laboratories, the research laboratories of the American
Telephone and Telegraph Company and the Western Electric Company

PRINTED IN U.S.A.



DEVELOPMENTAL
This unit is subject to change in mechanical and or electrical characteristics.
Please consult Western Electric Company, Incorporated, Radio Division,
120 Broadway, New York, for current applicable design and availability.

Issue 3
June 4, 1956

INTERMEDIATE VARISTOR DATA SHEET
WESTERN ELECTRIC GA-52931 VARISTOR

THIS VARISTOR IS BEING MADE BY WESTERN ELECTRIC COM-
PANY IN LIMITED QUANTITIES FOR DEVELOPMENT USE ONLY.

1] 11
[ 17 MIN, ——>}e—— 506" MAX, —ta—— s—'z- MIN. —»

100"t 010" e —] -—,100" % 010"

y { ¥

L 3 € ’ —2 ¢ 206"MAX, D.
033" MAX, D, I \ {
110" MAX, D. 135" MAX. D.

2 0—j—o!

SCHEMATIC

DESCRIPTTION

The GA-52931 Varistor is a voltage-limiting diffused silicon diode.
It is characterized by a specified voltage breakdown, and low a-c impedance
while in the voltage limiting condition.

GENERAL CHARACTERISTICS

Power Dissipation . . . . ¢« « . « . ¢ o o . . 0.5 watt
Mechanical Data

Mounting Position . . . . . . . . . . . Any
Storage Temperature . . . . . . . . . . =40°C to +135°C
Dimensions and Polarity . . . .« + + . . See outline drawing
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ELECTRICAL CHARACTERISTICS

Breakdown Voltage . . ¢« « « ¢ ¢ ¢ o ¢ o« o« o o o 4 o 12+ 1 v
Max. Current at 80% of Breakdown Voltage . . . . . . 20 pa
Max. Average Current in Breakdown Condition . . . . . LO me
Max. Peak Current (10x900 w sec. pulse) . « « « « « . 3.0 a
Max. Permissible Case Temperature . . « « « + o« o o =« 135°C
Typical Values

AC Impedance at 10 ma in Breakdown Condition . . 6.0 ohms

Temp. Coef. of Breakdown Voltage . . . . . . . . +0.07%/ °C

CAUTION

The effective resistance of this diode is quite low above the break-
down voltage. Destructive currents will flow if the device is con-
nected directly to a low impedance power source having an output
voltage above 12 wvolts.

A development of Bell Telephone Laboratories, the research laboratories of
the American Telephone and Telegraph Company and the Western Electric Company

PRINTED IN U.S.A.



DEVELOPMENTAL
This unit is subject to change in mechanical and or electrical characteristics.
Please consult Western Electric Company, Incorporated, Radio Division,
120 Broadway, New York, for current applicable design and availability.

Issue 2
April 23, 1956

INTERMEDIATE VARISTOR DATA SHEET
WESTERN ELECTRIC

GA-52932, GA-52933 AND GA-52934 VARISTORS

THIS VARISTOR IS BEING MADE BY WESTERN ELECTRIC COM-
PANY IN LIMITED QUANTITIES FOR DEVELOPMENT USE ONLY.

X
=Q é — — _, 3"
N T4 z T 7
Q' ra DIA.—* l
| - _ !
‘ I
i \\\\\—_Jy
HITE DOT
TERMINAL 2 TERMINAL |

2ot/

SCHEMATIC

1

DESCRIPTION

The GA-52932, GA-52933 and GA-52934 Varistors are voltage-limiting
diffused silicon diodes. They are characterized by specified voltage break-
downs, and low ac impedances while in the voltage limiting ‘condition.

GENERAL CHARACTERISTICS

Power Dissipation . . . . . . . . . (approx.) 1.0 watt
Mechanical Data
Mounting Position . . . . « « & . o . . Any

Storage Temperature . . . . . . . . . . =40°C to +135°C
Dimensions and Polarity . . . . . . . . See outline drawing
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ELECTRICAL CHARACTERISTICS

Breakdown Voltage
Max. Current at 80% Vg
Max. Average Current in
Breakdown Condition
Peak Current
(10x900 usec. pulse)
Max. Permissible
Case Temperature

Typical Values

AC Tmpedance at 10 ma

GA-52932

15 £ 1
10

60
2.5

135

in Breakdown Condition T

Temp. Coef. of Vg

CAUTION

+0.07

GA-52933 GA-5293h4
18 £ 1 201 v
10 10 pa
55 50 ma
2.0 1.8 a
135 135 °C

T 7  ohms

+0.07 +0.07%/°C

The effective resistance of these diodes is quite low above the break-
down voltage. Destructive currents will flow if they are connected
directly to a low impedance power source having an output voltage
above the specified breakdown voltage of the diode.

A development of Bell Telephone Laboratories, the research laboratories of
the American Telephone and Telegraph Company and the Western Electric Company

PRINTED IN U.S.A.



DEVELOPMENTAL
This unit is subject to change in mechanical and/or electrical characteristics.
Please consult Western Electric Company, Incorporated, Radio Division, Issue |
120 Broadway, New York, for current applicable design and availability. December 30, 1955

INTERMEDIATE VARISTOR DATA SHEET
WESTERN ELECTRIC GA-52935 VARISTOR

THIS VARISTOR IS BEING MADE BY WESTERN ELECTRIC COM-
PANY IN LIMITED QUANTITIES FOR DEVELOPMENT USE ONLY.

o —14

THREAD
2060 DO/A4.- / j
\ Z—D/A.—L {I N /‘h

/2 ~
\
t—

— — —
7 !
1u\\\—-—-7'15’?/\/!1’/\/;41!_ /
TERMINAL 2

o M—o
Pd 7

SCHEMAT/C

DESCRIPTION
The GA-52935 Varistor is a voltage-limiting diffused silicon diode.

It is characterized by a specified voltage breakdown, and low a-c impedance in
the voltage limiting condition.

GENERAL CHARACTERISTICS

Power Dissipation

Without heat sink . . « « . « « « « . . 1.0 watt
With adequate heat sink (See Note 1) . 3.0 watts

Mechanical Data

Mounting Position . « « ¢« ¢« ¢ ¢« ¢« &« « & Any

Storage Temperature . « « « « « « « « o =40°C to +135°C
Dimensions and Polarity . . . . . . . . See outline drawing
Handling .« « o o o ¢ o o o o o o o &« & See Note 2



GA-52935- PAGE 2

ELECTRICAL CHARACTERISTICS .

Breakdown Voltage . . ¢« ¢« « o« o ¢ o o o « & 150 £ 20 v
Max. Current at 80% of Breakdown Voltage . . 300 ua
Max. Average Current in Breakdown Condition 20 ma

Typical Values

Temp. Coef. of Breakdown Voltage . . . +0.07%/°C
AC Tmpedance at 10 ma in Breakdown

Condition . « ¢ o o o o o o o o« o & 100 ohms
Capacitance at 10V . + ¢ & &« « o « o & 400 ppf

Note 1. An adequate heat sink prevents rise of the temperature of the hexagon
base above 135°C., in the desired application.

Note 2. When soldering or bending the negative terminal (terminal 2), it

should be gripped by pliers between the point of operation and the
body of the diode.

A development of Bell Telephone Laboratories, the research laboratories of
the American Telephone and Telegraph Company and the Western Electric Company

PRINTED IN U.S.A.



DEVELOPMENTAL
This unit is subject to change in mechanical and or electrical characteristics. Issue 3
Please consult Western Electric Company, Incorporated, Radio Division, April 23, 1956
120 Broadway, New York, for current applicable design and availability.

INTERMEDIATE VARISTOR DATA SHEET
WESTERN ELECTRIC GA52936 VARISTOR

THIS VARISTOR IS BEING MADE BY WESTERN ELECTRIC COM-
PANY IN LIMITED QUANTITIES FOR DEVELOPMENT USE ONLY.

8 /n ,5" [/
| . i I- /"
=Q ot /_2_. 64 —t— IE — g
o Q o
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| o )
= 5 a_iEt?ﬁw N
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TERMINAL 2 TERMINAL [ -
2 o—idt——o
SCHEMATIC

DESCRIPTION

The GA-52936 Varistor is a miniature diffused silicon diode intended
for general use as a low current rectifier. It is characterized by small size,
low forward resistance, and moderately high reverse voltage breakdown.

GENERAL CHARACTERISTICS

Power Dissipation . P T T L P 0.25 watt

Mechanical Data

Mounting Position
Storage Temp. Range
Dimensions and Polarity

L[] . L L . . Ll Any
S & e E e W -4o°C to +135°C
. See outline drawing
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ELECTRICAL CHARACTERISTICS

Min. Max.

Maximum Peak Inverse Voltage . . . .« « . . -—- 200 v
Reverse Current at 200 V . . . i . e s -—- 20 pa
Peak Forward Current (See Note l) S 5.0 a
Average Forward Current . . e e e e e -— 0.25 &
Forward Voltage Drop at 0.1 amp. ¢ i s s -——- 1.0 v
Permissible Case Temperature . . . « .« « . - 135 °C

Note 1. The rating for peak forward current is based upon a pulse
duration of less than 1 millisecond.

CAUTTON

Due to the inherently low forward resistance of this device, pro-
tective measures must be taken to limit forward current in the event of short
circuited load.

A development of Bell Telephone Laboratories, the research laboratories of
the American Telephone and Telegraph Company and the Western Electric Company

PRINTED IN U.S.A.



DEVELOPMENTAL
This unit is subject to change in mechanical and ‘or electrical characteristics.
Issue 2

Please consult Western Electric Company, Incorporated, Radio Division,
120 Broadway, New York, for current applicable design and availability. February 10, 1956

INTERMEDIATE VARISTOR DATA SHEET
WESTERN ELECTRIC GA-52937 VARISTOR

THIS VARISTOR IS BEING MADE BY WESTERN ELECTRIC COM-
PANY IN LIMITED QUANTITIES FOR DEVELOPMENT USE ONLY.

I

:Q /—f " - I” L /L"

:,\'.’ ;" 2 2 | b4 ,
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SCHEMATIC

DESCRIPTION

The GA-52937 Varistor is a diffused junction silicon diode intended
for use as a low current power rectifier. It is characterized by extremely low
forward resistance and moderately high reverse voltage breakdown.

GENERAL. CHARACTERISTICS

Power Dissipation at 25°C ambient . . . . . . 1 watt

Mechanical Data

Mounting Position .+ « « « « ¢« « ¢« ¢ . . Any
Storage Temperature Range . . . -40°C to +135°C
Dimensions and Polarity o e e o & s See outline drawing
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ELECTRICAL CHARACTERISTICS Min. Mt
Maximum Peak Inverse Voltage . . « . + « . . . . -—- 200 v
Reverse Current at 200V . . . . « « « « o o + . -— 20 pa
Peak Forward Current (See Note 1). . « + « . . . - 10 a
Average Forward Current .+ « « ¢ ¢ ¢ ¢ o o o o @ -— 1.0 a
Forward Voltage Drop at 1 ampere . . . . . . . . - l.2 v
Permissible Case Temperature . . « « « « « o« o« -« -— 135 °C

Note 1. The rating for peak forward current is based upon a pulse duration
of less than 1 millisecond.

CAUTION
Due to the inherently low forward resistance of this device, pro-

tective measures must be taken to limit forward current in the event of short
circuited load.

A development of Bell Telephone Laboratories, the research laboratories of
the American Telephone and Telegraph Company and the Western Electric Company

PRINTED IN U.S.A.
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TRANSISTOR DATA SHEET

WESTERN ELECTRIC GA-52996 TRANSISTOR
(DEVELOPMENT MODEL!. 1892)

T

.378" APPROX.

.050" MAX

I ”n
SEE NOTE | Iz MIN.

r__ o + ooz:
EMITTER COLLECTOR LEAD T~ ool

SEE NOTE 2
LEAD BASE LEAD { !

NOTES!

455" MAX. —o- I. INTERNAL BASE CONNECTION.
192" 2  THE SPECIFIED LEAD DIAMETER APPLIES IN
THE ZONE BETWEEN.050" AND . 250 " FROM

THE PLANE OF THE ACTUAL BOTTOM OF
THE BASE. BETWEEN .250" AND 1.500" A
MAXIMUM OF 021" DIAMETER IS HELD.
OUTSIDE OF THESE ZONES THE LEAD
DIAMETER (S NOT CONTROLLED.

3. ;?TL?D ARRANGEMENT USE GAUGE NO.

4. ALL SURFACES EXCEPT LEADS
COATED WITH BLACK LACQUER.

-
—pd 280" MAX. |ja—

DESCRIPTION

The GA-52996 is a point contact transistor triode in an hermetically
sealed enclosure. It is designed for use in high speed switching circuits
where the large-signal parameters of the active device are of primary interest.
It is similar to the GA-53080 transistor. Its mechanical features are such
that it is considered suitable for severe military use.
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GENERAL CHARACTERISTICS

Mechanical Data

Mounting position - = = = = = = = - - - - - - - - o o o o o o o o oo any
Socket - = = = = = = & - - - - - f DD h e e e e - .- oo oo See Note 1
Dimensions and pin connections - - - = = = = - - - - - See Outline Page 1

Absolute Maximum Ratings (Note 2)

Collector voltage - - = = = = = = = = = - - -
Collector dissipation - - - = = = = = = - - -

Emitter voltage - - - = = = = = =« - - - - - -

Suggested Design Maximums (Note 2)

Collector Current - = = = = = = = = = = - - =

Emitter current - - - = = = = = = = = & o - -

ELECTRICAL CHARACTERISTICS (Ambient 25°C)
Small Signal Parameters
Short Circuit Current Multiplication

Ratio (Alpha)
(I < 0.2 mAde, V., = -8 Vdc, f.= 2 mc)

Large Signal Parameters

Collector Current
(I, =0, V., = -20 Vdc)

Collector Current

(I = 8 mAde, V, = -2 Vdc)
See Note 3

Emitter Voltage
(I, = -12 mAde, V. = -10 Vdc)

See Note 3

Emitter Voltage
(I = 0.05 mAde, Vo = -20.Vdc)

-100 volts

250 milliwatts
-100 volts

165 milliwatts
(+85°C

(-55°C
500 g

-50 ma

+50 ma

Min. Max.

3.0 ---

-——— -3.0 mAdc

-16.0 -20.0 mAdc

-—- -0.6 Vdc

-0.25 +40.25 Vdc



PAGE 3 -GA-52996

NOTE 1:

NOTE 2:

NOTE 3:

The external connections will fit a 5 pin in-line subminiature tube
socket, or its equivalent, when the lead length, as measured from the
transistor base, is reduced to 0.200". A shearing tool should be used
for this purpose.

Electrical ratings are on the basis of any duration longer than the
order of 50 microseconds at an ambient temperature of 25 * 5°C. An
individual maximum rating may not be achievable because of other para-
meter limitations.

The effective emitter shunting capacitance should be less than 10 ppf
for this measurements in order to prevent spurious oscillations.

OPERATING PRECAUTION

The transistor should not be subjected to service in which excessive

transients might cause the ratings of the device to be exceeded, such as may
result from inserting the transistor into or removing it from the socket with
the power on. Base contact should be made first. If solder connections are
made to the transistor leads, heat sink protection on the transistor side of
the joint should be provided, as with flat nose pliers. When cutting leads
for socketing, a shearing tool should be used.

Operation of the transistor as a linear device in the region of emitter

biases between voltage cut-off and saturation is not recommended due to anom-
alies which appear in this range in some transistors. An anomaly can be de-
fined as a condition in the output characteristics when, for a fixed value of
emitter current, the collector voltage can be a multiple valued function of the
collector current or the collector current can be a multiple valued function

of the collector voltage.

A development of Bell Telephone Laboratories, the research laboratories of
the American Telephone and Telegraph Company and the Western Electric Company

PRINTED IN U.S.A.



GA-52996-PAGE 4

Wesftern Elecric Company



DEVELOPMENTAL
This unit is subject to change in mechanical and. or electrical characteristics.
Please consult Western Electric Company, Incorporated, Radio Division,
120 Broadway, New York, for current applicable design and availability.

Issue 2
February 10, 1956

INTERMEDIATE VARISTOR DATA SHEET
WESTERN ELECTRIC GA-52998 VARISTOR

THIS YARISTOR IS BEING MADE BY WESTERN ELECTRIC COM-
PANY IN LIMITED QUANTITIES FOR DEVELOPMENT USE ONLY.
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SCHEMATIC

DESCRIPTION

The GA-52998 Varistor is a diffused Junction silicon diode intended
for general use as a low and moderate current power rectifier. It is character-
ized by extremely low forward resistance and moderately high reverse voltage
breakdown.

GENERAL CHARACTERISTICS

Power Dissipation

Without Heat Sink at 25°C Ambient . . . . . 1.0 watt
With Adequate Heat Sink (See Note 2) . . . 10 watts

Mechanical Data

Mounting Position . . . . « « .« . . . . Any
Storage Temp. Range . . . « « « « « . . -L0°C to +135°C
Dimensions and Polarity . . . . . . . . See outline drawing

Handling . . . « + ¢« ¢ ¢« ¢ o« o o o« o« & See Note 3
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ELECTRICAL CHARACTERISTICS

Min. Max.

Maximum Peak Inverse Voltage . . . . . .« « « . . -—- 200 v
Reverse Current at 200V . . . . B -—- 1.0 ma
Peak Forward Current (See Note l) e e e e e —-- 50 a
Average Forward Current

With no heat sink . . e e e e e e -—- 1.0 a

With heat sink (See Note 2) e - 10 =
Forward Voltage Drop at 1 ampere . . . . . . . . -——- 1.0 v
Forward Voltage Drop at 10 amperes . . . . . . . -—- 1.5 v
Permissible Hexagon Base Temperature . . . . . . -— 135 °C

Note 1. The rating for peak forward current is based upon a pulse duration of
less than 1 millisecond.

Note 2. An adequate heat sink prevents rise of the temperature of the hexagon
base above 135°C., in the desired application.

Note 3. When soldering or bending the negative terminal (terminal 2), it

should be gripped by pliers between the operation and the body of the
rectifier.

CAUTION
Due to the inherently low forward resistance of this device, protective

measures must be taken to limit forward current in the event of short circuited
load.

A development of Bell Telephone Laboratories, the research laboratories of
the American Telephone and Telegraph Company and the Western Electric Company

PRINTED IN U.S.A.
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VARISTOR DATA SHEET
WESTERN ELECTRIC IN33l VARISTOR
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020" GOLD PLATED
LEADS

TERMINAL NO.2

—{ 216" MAX. |~o—

N ‘z::,_ ':l: —ol [=—310" MAX . —
| O= 0 2 * )

SCHEMATIC
DESCRIPTION

The 1N331 is a silicon alloy junction type varistor.
Its mechanical features are such that it is suitable for military
use,

For data applying to all codes of this type varistor
see General Data Sheet for Silicon Alloy Junction Varistors, type A.

GENERAL CHARACTERISTICS

MAXIMUM RATINGS, Absolute Values (See Note 1)

Reverse Voltage = = = = = = = = = = = = =« = = 16 volts
Forward Current

Steady State (D=C) = = = =@ = = = = = = = = = 50 milliampe res

Instantaneous Peak (See Note 2) =« = = = = - 250 milliamperes
Breakdown Current

Steady State (D=C) = = = = = = = = = = = - - 3 milliamperes

Instantaneous Peak (See Note 2) - - - - - - 10 milliamperes
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ELECTRICAL CHARACTERISTICS

Note 1.

Note 2.

CAUTION

Breakdown Voltage . . . e e e e e e e e e 20 £ 3 v
Max. Current at 80% of Breakdown Voltage . . . . . 100 uwa
Max. Average Current in Breakdown Condition . . . . 150 ma
Max. Peak Current . . . « ¢« ¢« ¢« ¢ o v v v ¢ o o o & 20 a

Typical Values

Capacitance at 10v . . . T I 2500 ppf
Temp. Coef. of Breakdown Voltage . s . s e s +0.0T%/°C
AC Impedance at 10 ma in Breakdown

Condition . ¢ ¢ ¢ & & & &« &« & & & o o o & 5.0 ohms

An adequate heat sink prevents rise of the temperature of the hexagon
base above 135°C., in the desired application.

When soldering or bending the negative terminal (terminal 2), it should
be gripped by pliers between the operation and the body of the diode.

The effective resistance of this diode is quite low above the breakdown
voltage.

Destructive currents will flow if the device is connected directly to

a low impedance power source having an output voltage above 20 volts.

A development of Bell Telephone Laboratories, the research laboratories of
the American Telephone and Telegraph Company and the Western Electric Company

PRINTED IN U.S.A.
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TRANSISTOR DATA SHEET

WESTERN ELECTRIC GA-53080 TRANSISTOR
(DEVELOPMENT MODEL 1892)

f

.378" APPROX.

.050" MAX

15" MIN,

SEE NOTE |

,, +oo2"

-°|7 - ml'
Eul:;:gn COLLECTOR LEAD (SEE NOTE2)

BASE LEAD
NOTES:
455" MAX.—-* I.  INTERNAL BASE CONNECGTION.

2 THE SPECIFIED LEAD DIAMETER APPLIES IN

e- 192"

THE ZONE BETWEEN .050" AND .250 " FROM
THE PLANE OF THE ACTUAL BOTTOM OF
THE BASE. BETWEEN . 250" AND 1.500" A
MAXIMUM OF 021" DIAMETER IS .HELD.
OUTSIDE OF THESE ZONES THE LEAD
DVAMETER (S NOT CONTROLLED,

3. FOR LEAD ARRANGEMENT USE GAUGE NO.
GE 7-3

4. ALL SURFACES EXCEPT LEADS
COATED WITH BLACK LACQUER.

—»4{ .280" MAX. |a—

¢+++T->

096 *— —tr—

DESCRIPTION

The GA-53080 is a point contact transistor triode in an hermetically
sealed enclosure. It is designed for use in high speed switching circuits
where the large-signal parameters of the active device are of primary interest.
It is similar to the GA-52996 transistor. TIts mechanical features are such
that it is considered suitable for severe military use.
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GENERAL CHARACTERISTICS

Mechanical Data

Mounting position - - = = = = = = = - - = - - - - - - - - - - - - - - any
Socket - - - - - - - - - - - - - - - - - - - - - - - - - - - - See Note 1
Dimensions and pin connections - - = = = = = = =« = - - See Outline Page 1

Absolute Maximum Ratings (Note 2)

Collector voltage - - = = = = = = = = = = = = = Ve -100 volts
Collector dissipation - - = = = = = - - - - - - P 250 milliwatts
Emitter voltage = - = = = = = = = = = = -« - - - Ve -100 volts
Emitter dissipation = = = = = = = = = = = = - - B 165 milliwatts
Ambient storage temperature - - - - - - - - - - (+85°C

(-55°C
Shock = = = = = = = = = = = = = = = = = - - = - 500 g

Suggested Design Maximums (Note 2)

Collector current - - = = = = = = = - - - - - - I -50 ma

Emitter current - - - - - = - - - - - - - - - I, +50 ma

ELECTRICAL CHARACTERISTICS (Ambient 25°C)

Small Signal Parameters

Cut-off frequency of Alpha Min. Max.
(I = 1.0 mAdc, V, = -20 Vdc) foe 10.0  --- mc

Large Signal Parameters

Collector Current

(I, =0, V. = -20 Vdc) T. ---  -3.0 mAdc
Collector Current

(I¢ =8 mAde, V., = -2 Vdc) 18 -16.0 -20.0 mAdc

See Note 3

Emitter Voltage
(I, = -12 mAdc, V
See Note 3

o = -10 Vdc) Ve -~- -0.6 Vdc

Emitter Voltage
(I = 0.05 mAde, V, = -20 Vdc) Ve -0.25 +0.25 Vdc
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NOTE 1: The external connections will fit a 5 pin in-line subminiature tube
socket, or its equivalent, when the lead length, as measured from the
transistor base, is reduced to 0.200". A shearing tool should be used
for this purpose.

NOTE 2: Electrical ratings are on the basis of any duration longer than the
order of 50 microseconds at an ambient temperature of 25 +* 5°C. An
individual maximum rating may not be available because of other para-
meter limitations.

NOTE 3: The effective emitter shunting capacitance should be less than 10 puf
for this measurement in order to prevent spurious oscillations.

OPERATING PRECAUTION

The transistor should not be subjected to service in which excessive
transients might cause the ratings of the device to be exceeded, such as may
result from inserting the transistor into or removing it from the socket with
the power on. Base contact should be made first. If solder connections are
made to the transistor leads, heat sink protection on the transistor side of
the joint should be provided, as with flat nose pliers. When cutting leads
for socketing, a shearing tool should be used.

Operation of the transistor as a linear device in the region of emitter
biases between voltage cut-off and saturation is not recommended due to anom-
alies which appear in this range in some transistors. An anomaly can be de-
fined as a condition in the output characteristics when, for a fixed value of
emitter current, the collector voltage can be a multiple valued function of
the collector current or the collector current can be a multiple valued function
of the collector voltage.

A development of Bell Telephone Laboratories, the research laboratories of
the American Telephone and Telegraph Company and the Western Electric Company

PRINTED IN U.S.A.
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DEVELOPMENTAL
This unit is subject to change in mechanical and or electrical characteristics.
Please consult Western Electric Company, Incorporated, Radio Division, lssue |
120 Broadway, New York, for current applicable design and availability. December 30, 1955

WESTERN ELECTRIC
GA-53104
TRANSISTOR

INTERMEDIATE
TRANSISTOR DATA SHEET

DESCRIPTION — P=N=p ALLOY JUNCTION

Hermetically sealed ftransistor suitable
for use in low power, high gain switching
applications.

ACTUAL SIZE

MOUNTING AND CONNECTIONS

Unit may be mounted in any position.

When cutting leads for socketing, a shearing tool should be used.

When soldering, a heat sink should be provided between the connec-
tion and the transistor.

RECOMMENDED MAXIMA (See Note 1)

Current, continuous - = = = = = - = - - - - - 50 milliamperes
Voltage
Collector to base - = = = = = = = = = « - - -10 volts
Emitter to base - - = - = = = - - - - - - -20 volts
Collector to emitter - - = - = = = - - - - -10 volts
Junction Temperature - - - = = = = = = = - - 85° Centigrade

POWER DISSTPATION
Temperature drop from collector junction to:

Free air - = = = = = = = = = = = = = = = - 0.5°C/mw
Heat sink on can = = = = = = = = = = = = = - °C/mw
Heat sink on leads 1/8" from can - - - - - - °C/mw

RELTABILITY

Preliminary aging studies indicate that high temperature is the
primary cause of changes in characteristics. The characteristics approach
an asymptote with time.

A1l units have been aged 48 hours at 100°C prior to final test.

NOTE 1: All of these maxima may be exceeded at the expense of transistor
life.
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ELECTRICAL CHARACTERISTICS (At 25°C unless otherwise specified)

General Min. Max.

Current Multiplication Ratio

(Ie = 1 mAdc, Vo = -5 Vdc) oN - -

(Ie = 50 mAdc, V. = -0.25 Vdc)oy - -

(Ve = -5 Vdc, I, = 1 mAdc) aT .65 -

(Ve = -0.25 vdé, I, = 50 mAdc)ar - -
Breakdown Voltages

(I¢ =0, Io = -50 pAdc) Vep — -10 - Vde

(Ie = -50 pAde, I. = 0) Vep  -20 - Vde

(Vpe = 0, Io = -50 upAdc) Vee  -10 - vdc
Reverse Currents (See note 2)

(I =0, V., = -20 Vdc) Ico - . HAdc

(Ie =0, Vo = =30 Vde, 55°C) Ico - - HAdc

(Ve = -20 Vde, I, =0) T - - HAdc
Forward Voltages

(Ie = 0, I = 15 mAdc) Vera - - Vde

(Ie = 15 mAdc, I, = O) Vera = - Vde
Junction Capacitance

(Ie =0, Vo = -5 Vic) o] - - Hufq

(Ve = -5 Vde, I, =0) Cs - 10 ppfd
Frequency Cutoff

(Ie =1 mAdc, Vo = -10 Vdc) fgee - - Me

(Ve = =10 Vdc, I. = 1 mAdc) fape 20 - Mc
Switching

Emitter Floating Potential
(Ie = 0, Vo = -20 Vdc) Verl " - Vde

Measured with VIVM

Of'f Currents

(Ve = -.5 Vde, Vo = -.5 Vdc) Lo - - HAdec

(Ve = -.5 Vdc, Ve = -.5 Vdc,b5°C) Iey - ko wAdc
On Voltages

(I = -.20 mAde, I, = +2.7 mAdc) Vec - -010 vde

(Io = -.20 mAde, I, = +2.7 mAde) Vep, - .300 Vde
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DIMENSIONAL OUTLINE

|

.378" APPROX.

.050" MAX

Il.
SEE NOTE | Iz MIN.

W . +002"
ot 2 oo
EMITTER COLLECTOR LEAD

(SEE NOTE2)
LEAD BASE LEAD

NOTES!

Jt—— 455" MAX. — I.  INTERNAL BASE CONNEGTION.

2  THE SPECIFIED LEAD DIAMETER APPLIES IN
THE ZONE BETWEEN .050" AND .2 50 " FROM
THE PLANE OF THE ACTUAL BOTTOM OF
THE BASE. BETWEEN . 250" AND 1.500" A
MAXIMUM OF 021" DIAMETER 1S HELD.
OUTSIDE OF THESE ZONES THE LEAD
DIAMETER (S NOT CONTROLLED.

3. FOR LEAD ARRANGEMENT USE GAUGE NO.
GE 7-3

4. ALL SURFACES EXCEPT LEADS
COATED WITH GRAY LACQUER.

e 192"-=

b—¢—++dr/

048" —— |-

096 "— ft—

—- 280" MAX. |=—

A development of Bell Telephone Laboratories, the research laboratories of
the American Telephone and Telegraph Company and the Western Electric Company

PRINTED IN U.S.A.
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