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Asmold Johannes Wikhelm Sommerfeld |1868-1951) wos responsible for the
quantum mechanical free eleciron theory of mefals covered in Chapter 4. Somme:
feld was the Direcior of Insitvie of Theoretical Physics, speciolly established for
him, of Munich Unwversily.

| SOURCE, AIP Emilio Segeé Visual Archives, Physics Today Collection

Felix Bloch [leh] and Lothar Woligang Nordheim [right]. Nordheim
|1899-1988] received his PhD from the University ol Gattingen
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PREFACE

THIRD EDITION

The textbook represents a first course in elec-
tronic materials and devices for undergraduate
students. With the additional topics in the accom-
pmyingﬂ).ﬂieie:lmals)lllsndinlgnh-
alc introductory course in clectronic matenials for
electrical engineers and material scientists. The
third edition is an extensively revised and ex-
tended version of the second edition based on re-
viewer comments, with many new and expanded
topics and numerous new worked examples and
homework problems. While some of the changes
appear 10 be minor, they have been, nonctheless,
quite important in improving the text. For cxam-
pk, the intrinsic conceatration #; in Si is now
taken as | X 10"cm ?, instead of the usual value
of 145 X 10¥ cm* found in many other text-
books; this change makes a significant difference
in device-selated calculations. A large number of
new homework problems have been added, and
more solved problems have been provided that
put the concepts into applications. Bragg's dif-
fraction law that is mentioned in several chapters
is now explained in Appendix A for those readers
who are unfamiliar with it.

The third edition is one of the few books on
the market that has a broad coverage of electronic
materials that today’s scientists and engineers
need. | believe that the revisions have improved
the rigor without sacrificing the original semi-
quantitative approach that both the students and
instructors liked. Some of the new and extended
topics are as follows: :

Chapier | Thermal expansion; alomic
diffusion )
Chapter2  Conduction in thin films; mfer-

connects in microckectronics;
S

Pauli spin paramagnetism; band
model of ferromagnetism; giant
magneloresistance (GMR); mag-
nelic storage

Sellmeier and Cauchy dispersion
relations; Reststrahlen or lattice
absorpuion; luminescence dnd
white LEDs

Bragg's diffraction law and X-ray
diffraction; luminous flux and
brightness of radiation

ORGANIZATION AND FEATURES

Inpmpﬂlinglh:text,luiedtomqnmcgand
treaiment and various proofs al a semiquantitative
level without going into detailed physics. Many
of the problems have been sef fo salisfy cagineer-
ing accreditation requirements. Some chapters in
the text have additional topics 10 allow 2 morc de-
tailed treatment, usually including quantum me-
chanics or more mathematics. Cross referencing
has been avoided as mueh as possible without too
much repetition and 1o allow various sections and
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chapters to be skipped as desired by the reader.

The text has been written 1o be casily usable in

one-semester courses by allowing such flexibility,
Some important features are

+ The principles are developed with the mini-
mum of mathematics and with the emphasis
on physical ideas. Quantum mechanics is part
of the course but without its difficult mathe-
matical formalism.

*  There are more than 170 worked examples or
solved problems, most of which have a prac-
tical significance. Students leam by way of
examples, however simple, and to that end
nearly 250 problems have been provided.

+  Even simple concepts have examples 1o aid
learning.

« Most studenis would like o have clear dia-
grams to help them visualize the explanations
and understand concepts. The text includes
over 530 illustrations that have been profes-
sionally prepared to reflect the concepts and
aid the explanations in the text.

*  The end-of-chapter questions and problems
are graded so that they start with easy concepls
and eventually lead to more sophisticated
concepts. Difficult problems are identificd
with an asterisk (*). Many practical applica-
tions with diagrams have been included.
There is a regularly updated online extended
Solutions Manual for all insiructors; simply
locate the McGraw-Hill website for this text-
book,

»  There is a glossary, Defining Terms, at the end
of each chapter that defines sorme of the con-
cepts and terms used, not only within the text
but also in the problems,

+ The end of each chapter includes a section Ad-
ditional Topics to further develop important
concepls, to introduce interesting applications,
or to prove a theorem. These lopics are in-
tended for the keen student and can be used as
part of the text for a two-semester course,

+  Theend of cach chapter also includes a table
CD Selected Topics and Solved Problems 1o

enhance not only the subject coverage, but
also the range of worked examples and
applications. For example, the selected topic
Essential Mechanical Properties can be used
with Chapter 1 to obtain a broader coverage
of elementary matenials science. The selected
topic Thermoeleciric Effects in Semiconduc-
tors can be used with Chapters 5 and 6 to un-
derstand the origin of the Seebeck effect in
semiconductors, and the reasons behind volt-
age drift in many semiconductor devices.
There are numerous such selected topics and
solved problems in the CD.

The text is supported by McGraw-Hill's text-
book website that contains resources, such as
solved problems, for both students and in-
structors. Updates to various articles on the
CD will be posted on this website.

CD-ROM ELECTRONIC
MATERIALS AND DEVICES:
THIRD EDITION

The book has a CD-ROM that contains all the fig-
ures as large color diagrams in PowerPoint for
the instructor, and class-ready notes for the stu-
dents who do not have to draw the diagrams dur-
ing the lectures. In addition, there are numerous
Selected Topicy and Solved Problems to extend
the present coverage. These are listed in each
chapter, and also ut the end of the text. I strongly
urge students to print out the CD's Mustrated
Dictionary of Electronic Materials and Devices:
Third Student Edition, to look up new terms and
use the dictionary to refresh various concepts.
This is probably the best feature of the CD.
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