TRANSISTOR
SPECIFICATIONS {ﬁ,x%\ o
MANUAL ¢

by
The Howard W. Sams
Engineering Staff

Q | HOWARD W. SAMS & CO., INC.
THE BOBBS-MERRILL CO., INC.

INDIANAPOLIS + KANSAS CITY -« NEW YORK



SIXTH EDITION
FIRST PRINTING—1973

Copyright © 1964, 1967, 1968, 1970, 1972, and 1973 by Howard W. Sams & Co.,
Inc., Indianapolis, Indiana 46268. Printed in the United States of America.

All rights reserved. Reproduction or use, without express permission, of editorial or
pictorial content, in any manner, is prohibited. No patent liability is assumed with
respect to the use of the information contained herein. While every precaution has been
taken in the preparation of this book, the publisher assumes no responsibility for errors
or omissions. Neither is any liability assumed for damages resulting from the use of
the information contained herein.

International Standard Book Number: 0-672-20974-8
Library of Congress Catalog Card Number: 72-76207



PREFACE

In the time since the first transistors were made available, the total number of types
has increased tremendously. Many of these transistors are no longer on the market;
many were produced with no type numbers and others by manufacturers no longer
producing transistors. When these types are encountered in older equipment, it is usually
difficult, if not impossible, to locate transistor specifications. There is one redeeming
factor in all of this confusion: in most cases a transistor can be chosen to replace one
of these obsolete types by estimating voltage, current, wattage, and frequency response
and then selecting a transistor from the types available.

This manual contains three principal sections designed to provide a maximum of in-
formation about the transistor: a specifications section, a lead identification section, and
an outlines section. The specifications section is composed of the electrical data that will
be required for most applications. These are voltage, power, current, and temperature
limits that should not be exceeded, as well as polarity, leakage, gain, and frequency
parameters that determine how the transistor will function in the circuit. The manufac-
turers of the transistor are listed to provide a market-source for the units and to act as
a guide to obtain further information. Reference numbers are supplied in this section to
key the transistor type to the associated Lead and Terminal Identification section and
to the Transistor Outlines section. ;

This edition has a special listing of specifications for rf power transistors. In addition
to other information, the design parameters for rf operation are given: Gy, Povr, fre-
quency, V¢, and efficiency. Type numbers are included in the main specifications sec-
tion with a note referring you to this special section. A Key to Manufacturers is provided
following this special listing as well as the main specifications listing.

The Lead and Terminal Identification section supplies the physical arrangement of the
leads and identifies each as to whether it is collector, emitter, or base. The outlines sec-
tion contains drawings of the physical shape and includes all pertinent physical dimen-
sions. This section is of considerable help in determining whether a transistor will fit into
a desired physical area.

An interesting aspect of transistors is the wide range of physical sizes. Transistor sizes
range from pinhead to golf-ball dimensions, and the wattage and current ratings do not
always reflect this size. For example, there are transistors in TO-46 cases (0.23 inch in
diameter, 0.09 inch high) that are rated at 5 watts. This, of course, assumes that the
temperature of the case will be maintained at 25°C by means of a suitable heat sink.
Among the types with higher ratings (up to 150 watts) are those in TO-82 cases (1.28
inches in diameter by 0.55 inch high).

For additional information about a particular section of this manual, refer to the in-
troduction at the beginning of each section. Page numbers are listed on the Contents
page.

In this specifications manual we have attempted to supply the essential electrical and
physical data needed by anyone working with transistors.
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! ) ABSOLUTE MAXIMUMS |-
3! Transistor - JEDEC Frequency S [y Gai
s! Description Manufacturers 1 1 5 Response & uto ain
21 Type No. T0 ! . Collector Power = |Temp. 2 ) k-] )
3: ¥ (T0) Ves ; Vee E Ves | goent ™ o & (°c§ 5 mwp E Icso @ Ves hre @ Io(A)
+ See Below
- = Obsolete
—
Typical value of
N = NPN P = PNP current gain for
G = Ggrmamum common emitter
S = Silicon configuration at

Numbers = Lead and Terminal
Identification Page 153

If no JEDEC is shown, dimen-
sions are found in Transistor
Outlines Page 138, using
numbers plus the letter.

TO numbers refer to Registered
Transistor Outlines Page 98.

Key to Manufacturers Page 160

M.P.-2N224 = a matched pair of 2N224's

SEE 2N = Cross reference from an obsolete type to one
with equal or higher specifications

Maximum voltages that cannot be exceeded without permanent damage to the transistor.

VCB = Collector-to-base voltage with emitter open

Veg = Collector-to-emitter voltage (base open, if no subscript indicated)
R = Resistor between emitter and base
S = Short between emitter and base
X = B-E junction forward biased

VEB = Emitter-to-base reverse voltage with collector open

current shown.

Current between collector
and base with the emitter
open, at voltage shown.

MA = milliamperes
UA = microamperes
NA = nanoamperes

Frequency in megahertz. Transistor
will operate at this frequency or
higher.

Conditions:

B = fup, (common base cutoff
frequency)

E = fae (common emitter cutoff
frequency)

6 = f, (gain-bandwidth product)

F = fogc(maximum frequency of
oscillation)

Abbreviations when type of service
is indicated:

AM IF = IF Amplifier in AM Radio
AUD = Audio
CON = Converter
FM IF = IF Amplifier in FM Radio
HF = High Frequency
HOR AMP = Horizontal Amplifier
HS = High Speed
LS = Low to Medium Speed
MS = Medium Speed
RF AMP = RF Amplifier
SW = Switch
UHF 0SC = UHF Oscillator
= Video ,
VID AMP = Video Amplifier

Maximum operating temperature (°C)

Conditions:
A = Ambient
C = Case
J = Junction

Maximum power that can be dissipated at 25° C
ambient for Tow-power types (A) 25° case
temperature for high-power types (C), or at
elevated case temperature (H).

Maximum continuous collector current.

+ Type with same number but slightly different specifications (usually case style).
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