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Preface

The purpose of this manual is to provide a single source of current elec-
tronics information for engineers, technicians, students, and hobbyists.
Perhaps the best way to characterize the contents is to describe what is
not found between these covers. Space is not wasted on page after page
of trigonometric and logarithmic tables. Anyone working in electronics
will have a pocket calculator that readily provides these functions. Instead
of such traditional tables, this manual provides formulas, tables, and dia-
grams that supply straightforward solutions to electronics circuits and prob-
lems. Both calculators and computers can use these solution methods.
Related material is gathered into a single topic. Thus all the information
you need for a circuit is usually found within just a few adjacent pages.

Coverage begins with the general laws of electronics. Included are
Ohm’s law, voltage and current measurements, impedance, resonance,
time constants, and power equations. Circuit analysis techniques are thor-
oughly described. Robust network methods such as Kirchhoff’s laws,
Thevenin’s theorem, Norton’s theorem, and superposition are fully ex-
plained.

The next two sections cover passive and active devices. Parameters
and codes for resistors, capacitors, transformers, diodes, transistors, and
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optoelectronic equipment are detailed. The linear circuit section supplies
operational amplifier (op amp), timer, and trigger characteristics.

Filter designs suitable for active and passive elements show how to
construct a number of practical circuits. Power supply configuration, volt-
age regulation, and rectifier circuit descriptions demonstrate how a variety
of applications can be handled. Precise measurement of electronic values
using bridges and meters comprises another series of circuit designs.

A major development of both analog and digital methods of commu-
nications includes the most needed data for working in this area. Various
types of emissions and radio, television, and time standards are tabulated
for worldwide stations. Television and radio standards are documented.
Important communication codes such as ASCII, EBCDIC, and Teletype
are found here also.

Another significant grouping of topics is formed by the digital circuits
and computer sections. Number systems, Boolean algebra, gate theory,
flip-flops, and TTL circuits are incorporated. Every important 8- and 16-
bit microprocessor is fully described. A summary of the popular BASIC
and FORTRAN programming languages completes this subject.

Remaining sections provide mathematical tables, symbology, and con-
version formulas. Frequently used formulas, relationships, and definitions
are found in these sections. Properties of materials and physical constants
occupy a succeeding topic. A summary of electrical safety and first aid
concludes the manual.

I wish to acknowledge the generous support that manufacturers, trade
associations, and other organizations have provided in allowing their ma-
terials to be used in this book:

Brand-Rex Electronics and Industrial Cable Division
Electronic Industries Association

General Instruments

Intel Corporation

Jameco Electronics

Motorola, Inc.

National Semiconductor Corporation
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Texas Instruments

Zilog, Inc.
Without their help, it would have been impossible to compile such a
complete set of electronics data. I also want to express my gratitude to

Deryl Browning for the many hours she cheerfully spent typing the man-
uscript. And finally, the indulgence of Rosemarie Pasahow offered the

opportunity to write this book—thank you.

EDWARD PASAHOW
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Definitions and Equations

1-1 ELECTRICAL UNITS

Ampere (A). One ampere is the constant current flowing in two
parallel conductors one meter apart that would produce a force of
2 X 1077 newtons per meter of length.

Coulomb (C). One coulomb is the charge that is moved in one
second by a current of one ampere.

Farad (F). One farad is the capacitance of a capacitor that pro-
duces a potential of one volt between the plates when charged to
one coulomb.

Henry (H). One henry is the inductance of a coil that has one volt
induced in it when the current varies uniformly at one ampere per
second.

Joule (J). One joule is the work done by a force of one newton
acting over a distance of one meter.

Ohm (£2). One ohm is the resistance between two points of a
conductor that produces a current of one ampere when one volt is
applied between these points.
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Siemens (S). One siemens is the conductance between two points
of a conductor that produces a current of one ampere when one volt
is applied between these points. Reciprocal of the ohm. Formerly
mho (U).

Volt(V). Onevoltisthe potential difference between two pointsin
a wire carrying one ampere when the power dissipated between
these points is one watt.

Watt (W). One watt is the power which produces energy at one
joule per second.

Weber (Wb). One weber is the magnetic flux that produces an

electromotive force of one volt in a circuit of one turn as the flux
changes uniformly from maximum to zero in one second.

1-2 OHM’S LAW IN DIRECT CURRENT CIRCUITS

\4 |4

V=IR I:E R=7

where V = voltage, V

I = current, A
R = resistance, Q

Figure 1-1 shows the application of Ohm’s law in dc circuits.

FIG. 1-1 Ohm’s law in a dc circuit.



