
PREFACE

This new edition, eight years after the first, gave me another opportunity to
advance the goal of a complete collection of semiconductor devices. As a result,
eight chapters have been added. Some of these devices had been invented after
publication of the first edition, some were not too long before that so publications
were still limited, and some were simply missed. Another interesting new device,
the single-electron transistor, has been added, but to Appendix A, since it can be
made of metals and insulators and thus is not necessarily a semiconductor device.
An old chapter on ohmic contact has been moved to Appendix B because it is
more of a module than a device itself. The grouping of devices in the Contents is
also rearranged slightly. Old chapters have been updated whenever it was deemed
necessary.

A new section on diffusion has been added to Appendix B. With that,
Appendix B covers all the current conduction mechanisms in semiconductor
devices, similar to the beginning chapters of many textbooks. If this book is to be
used as a main text for a seminar-type course, one option is to go over Appendix B
first before studying selected chapters. It is my continued hope that the book
offers a new, engineering approach to the study of semiconductor devices, and as
such, can be a helpful reference for semiconductor-related courses.

A book of this nature would not be possible without the strong support of a
well-established library, and I would like to express my gratitude to both the
Agere Systems library network and the Lucent Technologies library network.
(Agere Systems is a recent spin-off of Lucent Technologies, which retains Bell
Laboratories.) It is my pleasure to acknowledge S. M. Sze for continued
interaction and encouragement, and my management—J. D. Bude,
D. J. Eaglesham, and T. L. Koch—for their support. I appreciate the helps of
N. Erdos and B. Zeiders for meticulous copyediting of the manuscript, and of
Wiley editor G. J. Telecki, Agere liberian A. C. Harvey, and Agere attorney
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R. J. Botos. Sincere thanks are due the following reviewers: T. Baba, K. Hess,
K. K. Likharev, J. C. Lodder, M. G. Stapelbroek, E. Towe, R. Tsu, and
W. I. Wang, for their generous time in commenting on my new chapters. Last but
not least, I thank my family—my wife Linda, and my children Vivian, Valerie,
and Kyle, for their kind understanding and support, without which the book would
not have come to fruition.
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PREFACE TO THE FIRST EDITION

Semiconductor devices are the basic components of integrated circuits and are
responsible for the startling rapid growth of the electronics industry in the past
fifty years worldwide. Because there is a continuing need for faster and more
complex systems for the information age, existing semiconductor devices are
being studied for improvement, and new ones are being invented. Whether it is
for higher speed, lower power, higher density, higher efficiency, or new
functionality, the number and types of semiconductor devices have been growing
steadily in this fascinating field. While there is no shortage of journal papers and
books to cover each device in detail, there lacks a single book that includes all
semiconductor devices, from the older and sometimes obsolete types to the recent
quantum devices; and from the common to the specialized thyristors and sensors.
This handbook is designed as a complete collection of semiconductor devices,
giving a quick review of each device.

Because of the unique format, this book is intended for a wide audience
directly or peripherally related to the electronics industry. In academics, it is a
good supplementary text for courses that are related to semiconductor device
physics, VLSI technology, material science, or physical science. This book will
give the students, undergraduate and graduate, a complete survey of
semiconductor devices and a better perspective about the types of devices
available. As a main text, it is suitable for a graduate-level seminar course where
ample discussions can, hopefully, overcome the lack of problem sets in this book.
For practicing engineers, the book can serve as a practical guide to learn about
devices outside their field quickly.

A book of this nature will certainly generate controversy, whether it is due
to some devices that are missed, or to some historical developments of devices
that are overlooked. Suggestions for inclusion of these items for future editions
are most welcomed and appreciated.
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