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PREFACE

Chapter 3THIRD EDITION

The textbook represents; a first course in dcc-
Imnic materials and devices for undergraduate
students. With die topics in the accom-

panying CD, the text can also be used in a gadu-

ale introductory course in electronic matetials for

electrical engineers and material scientists. The

third edition is an extensively revised and ex-

tended version of the second edition based on it-

viewer comments, with many new and expanded

topics and numerous new worked examples and
homework problems. While some of the changes

appear to be minor, they have been, nonetheless,
quite important in improving the texi For exam-

ple, the intrinsic concentration n in Si is now

takenasi X l0cni3,insteadoftheusualvahie

of 1.45 X 1010 can' found in many other text-

books; this change makes a significant difference

in device-related 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 thai today's scientists and engineers

neat I 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:	 -

Chapter I	 Thermal expansion: atomic

diffusion

Chapter 2	 Conduction in thin films; inter-

connects in microelectronics,

clectmntigration

Planck's and Stefan's laws; atomic

magnetic moment; Stem-€edach

experiment

Field emission from carbon nan-

owbes; Grtineicen's thermal

expansion

Piezcxtsisiivity; amorphous semi-

conductors

LEDs; solar cells; seriicondudor

lasers

Debye relaxation; local field in
dielectrics; ionic polanz.ability;
Langevin dipolarpolarization;

dielectric mixtures

Pauli spin paramagnetism; band
model oifemxnag*ietistw. giant

magnetoresistance (GMR): mag-
netic storage

Sellrneier and Cauchy dispersion

relations: stsmhlcn or lattice

absorption; lurninescice kid
white LEDs

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

brightness of radiation

ORGANIZATION AND FEATURES

In preparing the text. I tried to keep the general

treatment and various proofs at a serniqtiantilative
level without going into detailed physics. Many

of the problems have been set to satisfy engineer-

ing accreditation requirements. Some chapters in
the text have additional topics to allow a more de-

tailed ireatmeoL usually including quantum me-
chanics or more mathematics. Cross referencing
has been avoided as much as possible without too

much repetition and to allow various sections and

Oiapter4.

Chapter 

OiXa 6

Chapter 7

Cha1ler S

Chapter 9

Appendices

ji
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chapters to be skipped as desired by the reader.

The text has been written to be easily usable in

one-semester courses by allowing such flexibility.

Sonic 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 forinalisni.

There are more than 170 worked examples or

solved problems, most of which have a prac-

tical significance. Students learn by way of

examples, however simple, and to that end

nearly 250 problems have been provided.

Even simple concepts have examples to aid

learning.

Most students would like to have cleat 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 concepts

and eventually lead to more sophisticated

concepts. Difficult problems are identified

with an asterisk (). Man) practical applica-

tions with diagrams have been included.

There is a regularly updated online extended

Solutions Manual for all instructors 'Simply

locate the McGraw-Hill website for this text-

book.

There is a glossary, Defining Terms', at the end

of each chapter that defines some 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

concepts, to introduce interesting applications,

or to prose a theorem. These topics are in-

tended for the keen student and can be used as

part of the text for a two-semester course.

The end of each chapter also includes a table

CD Selected Topics and Solved Problems to

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 I to obtain a broader coverage

ofelememary materials science The selected

topic Thermoelectric 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-

siructors. Updates to various articles on the

CD will he posted on this website.

CD-ROM ELECTRONIC

MATERIALS AND DEVICES:
THIRD EDITION

The book has a CD-ROM thai contains all the fig-

ures as large color dwgrmn.v 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 Topics and Solved Problems to extend

the present coverage. These are listed in each

chapter, and also at the end of the text. I strongly

urge students to print out the CD's Illustrated

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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The important thing in science is not so much to bbtàin new Facts as to discover new ways of
tbjnking about them

Sir William Lawrence Bragg
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