Basic
Solid-State



8363802

Basic
Salfial-Staie
Electronics

The Configuration and
Management of
Information Systems

VAN VALKENBURGH,
NOOGER & NEVILLE, INC.

~~"._ COMPLETE COURSE
VOLUMES
1 THROUGH 5

]

HAYDEN BOOK COMPANY, INC.

Rochelle Park, New Jersey

A

E8363802



Production Editor: TERRY DONOVAN

Technical Editor: J. RICHARD JOHNSON

Art Director: JIM BERNARD

Text Design: VIC SCHWARZ

Cover Design: SUSAN BROREIN

Original Artwork: ALEX VALOW

Composition: FOTOTYPESETTERS, INC.

Printed and Bound by: MAPLE-VAIL BOOK MANUFACTURING

Library of Congress Cataloging in Publication Data (Revised)
Main entry under title:
Basic solid-state electronics.

Includes index.

1. Solid state electronics. |. Van Valkenburgh, Nooger & Neville.
TK7871.85.B3743 1982 621.3815 82-9322
ISBN 0-8104-0890-2 (5-vol. cl.)

0-8104-0884-8 (5-vol. ppr.)

The words “COMMON-CORE,” with device and without device, are trademarks of
Van Valkenburgh, Nooger & Neville, Inc.

Copyright © 1982, 1983 by Van Valkenburgh, Nooger & Neville, Inc. All rights
reserved including rights under Universal Copyright, International and Pan Ameri-
can Conventions. No part of this book may be reprinted, or reproduced, or utilized
in any form or by any electronic, mechanical, or other means, now known or
hereafter invented, including photo copying and recording, or in any information
storage and retrieval system, without the written permission of the Copyright
holder, application for which should be addressed to the Publisher.

Printed in the United States of America

1 2 3 4 5 6 7 8 9 PRINTING

83 84 85 86 87 88 89 90 91 YEAR



Basie
Selfa-Stafe
Electronics

COMPLETE COURSE
VOLUMES 1 THROUGH 5



ACKNOWLEDGMENTS

Van Valkenburgh, Nooger & Neville, Inc., acknowledges with grati-
tude the assistance of the following organizations that have supplied large
amounts of materials and granted permission for their use in this series. All
of these materials come under the heading of proprietary information, and were
prepared by staff scientists and engineers working at the highest level of
their particular specialties. Dedicated people, they contributed greatly to
the sum total of data in this series to make it a reservoir of accurate, impor-
tant, and up-to-date information on solid-state electronics.

Acopian Corp.; American Microsystems, Inc.; Ampex Corp.; Bailey
Instrument Corp.; Bell Laboratories; Columbus Instruments; Crown
International; Datametrics, Inc.; The Devon-Adair Corp.; Digital
Equipment Corp.; Fairchild Semiconductor Division; General Electric Co.
— Semiconductor Products Dept.; Globe Union, Inc. — Battery Division;
Gulton Industries; Honeywell, Inc. — Solid State Electronics Center;
IBM, Inc.; E.F. Johnson Co., LND, Inc.; P.R. Mallory & Co., Inc. —
Battery Company; Monroe Calculator Co.; Motorola Semiconductor
Products; National Semiconductor Corp.; North American Philips
Controls Corp.; RCA Solid-State Division; Signetics Corp.; Union
Carbide Corp. — Battery Products Division; and Zenith Radio Corp.

For their assistance, the authors also particularly thank Dr. Anthony
P. Uzzo, Director, Radar Systems, Airborne Instruments Laboratory, Eaton
Corp.; and Nathan Buitenkant, former Chief Engineer and Editor in charge
of the original Basic Electronics development.



PREFACE

This series is essentially a redevelopment of our earlier work, Basic
Electronics, originally developed as part of the COMMON CORE®Program
—BasicElectricity, Basic Electronics, Basic Synchros and Servomechanisms, etc.
—forthe U.S. Navy during the years 1950-1954. At that time we were con-
cerned with the prerequisite knowledge and skills for the vacuum tube tech-
nology of that day as applied primarily to radio communications
equipment, radar, and sonar.

Technology wise, although electronics technology over the intervening
years has changed drastically and dramatically via LSI, VLSI, etc., the con-
cepts, purposes, and system building blocks functionally are essentially the
same — that is, for communications or information transfer — with the notable
exceptions being the advent of digital/logic switching circuits and their
high-density packaging.

Systems wise, the really new aspects have been the internal incorpora-
tion of management and control functions — via digital formatting, process-
ing, storage, retrieval, etc. — into ‘“‘intelligent”’ electronic systems by means of
computers and microprocessors.

Education wise, we faced ironically the same fractionation of subject
matter as we did back in 1950-1954! Again, there appears to be no one place
where a student can go to get a relatively simple, clear overview of what elec-
tronics is now allabout. Again, we have tried to meet this need and challenge
by presenting electronics in terms of an Overall Information Management
System.

Format wise, we continue to use the original, innovative, basic text-
format, system-design elements of the COMMON-CORE® Program —
the Program by means of which over 100,000 U.S. Navy technicians have
been trained along with hundreds of thousands more civilian students
and technicians here and in South America, Europe, the Middle East, Asia,
Australia, and Africa. This format of proved effectiveness — now incor-
porating individual learning/testing features and techniques within the
texts themselves, and in theaccompanying interactive student mastery tests
— has withstood the test of time.

This, then, is our second effort in over 25 years to put the basics of
electronics back togetheragain by presenting electronics in terms of an Over-
all Information Management System, and in the form of the original innovative
basic text-format, system-design elements so that an average person can
learn what the basics of electronics — solid-state electronics—are all about.

VAN VALKENBURGH, NOOGER & NEVILLE, INC.
New York, N.Y.
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