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Preface

The intent of this book is to introduce microelectronic processing to a wide audience. I wrote it as a
textbook for seniors and/or first-year graduate students, but it may also be used as a reference for
practicing professionals. The goal has been to provide a book that is easy to read and understand.
Both silicon and GaAs processes and technologies are covered, although the emphasis is on silicon-
based technologies. The book assumes one year of physics, one year of mathematics (through simple
differential equations), and one course in chemistry. Most students with electrical engineering back-
grounds will also have had at least one course in semiconductor physics and devices including pn
junctions and MOS transistors. This material is extremely useful for the last five chapters and is re-
viewed in the first sections of Chapters 16, 17, and 18 for students who haven’t seen it before or find
that they are a bit rusty. One course in basic statistics is also encouraged but is not required for this
course.

Microelectronics textbooks necessarily divide the fabrication sequence into a number of unit
processes that are repeated to form the integrated circuit. The effect is to give the book a survey fia-
vor: a number of loosely related topics each with its own background material. Most students have
difficulty recalling all of the background material. They have seen it once, two or three years and
many final exams ago. It is important that this fundamental material be reestablished before studying
new material. Distributed through each chapter of this book are reviews of the science that underlies
the engineering. These sections, marked with an “°”, also help make the distinction between the im-
mutable scientific laws and the applications of those laws, with all the attendant approximations and
caveats, to the technology at hand. Optical lithography, for instance, may have a limited life, but dif-
fraction will always be with us.

A second problem that arises in teaching this type of course is that the solution of the equations
describing the process often cannot be done analytically. Consider diffusion as an example. Fick’s
laws have analytic solutions, but they are only valid in a very restricted parameter space. Predeposi-
tion diffusions are done at high concentrations at which the simplifying assumption used in the solu-
tion derivation are simply not valid. In the area of lithography even the simplest solutions of the Fres-
nel equations are beyond the scope of the book. In this text a widely used simulation program called
SUPREM III' has been used to provide more meaningful examples of the sort of real-world dopant
redistribution problems that the microelectronic fabrication engineer might face. The software is in-
tended to augment, not replace, learning the fundamental equations that describe microelectronic pro-
cessing. Typical installations include VAX-, SUN-, Apollo-, and DOS-based microcomputers. The
book also enriches the basic material with additional sections and chapters on process integration for
various technologies and on more advanced processes. This additional material is in sections marked
with a “*”. If time does not permit covering these sections, they may be omitted without loss of the
basic content of the course.

The second edition has added a variety of topics to keep it current. Most notably a new chapter has
been added to reflect new applications for microfabrication processes. Called microelectromechanical

'SUPREM 111 is a trademark of the Board of Trustees of the Leland Stanford Junior University.



Preface

systems (MEMS), this exciting area promises to open up many new areas for microfabrication. The new
Chapter 19 was written by Dr. Gregory Cibuzar, who manages the Microtechnology Laboratory at the
University of Minnesota and has worked on MEMS for a number of years. If you have questions or com-
ments on this area, you can contact Greg directly at cibuzar@ece.umn.edu.

Finally, one has to acknowledge that, no matter how many times this material is reviewed, it
cannot be guaranteed to be free of all the (hopefully) minor errors. In the past, publishers have pro-
vided errata when errors were sufficiently numerous or egregious. Even when errata are published,
they are very difficult to get to those people who have already bought the book. This means that the
average reader is often unaware of most of the corrections until a new or revised edition of the book is
released. This book will have an errata file that anyone can access at any time. We will also provide
minor additions to the book that were not avatlable at press time. You can access the file by going to
the Oxford University Press web site for the book, http://www.oup-usa.org/isbn/0195136055.htm].
As time goes on I will be adding other minor updates and new topics on this site as well. If you find
something that you feel needs correction or clarification in the book, I invite you to notify me at my
e-mail address, Campbell @ece.umn.edu. Please be sure to include your justification, citing published
references.

Minneapolis S.A.C.
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