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Introduction to the Electronic
Properties of Materials
David Jiles
(Chapman & Hall, 1994)
ISBN: 0-412-49580-5

The field of electronic materials is mul-
tidisciplinary in nature. Solid state
physics provides the fundamentals while
the understanding of the properties of the
different materials are in the realm of
materials science. The use and perfor-
mance of the devices fabricated with
these materials are related to electrical
engineering. The aim of the book written
by David Jiles, Introduction to the Electronic
Properties of Materials, is to present these
three aspects in a useful way for students
in all of the corresponding disciplines.
Bearing this idea, the book has been
divided into three parts: “Fundamentals
of Electrons in Materials,” “Properties of
Materials,” and “Applications of Elec-
tronic Materials.” The summary that pre-
cedes each chapter provides a concise
overview of the chapter. Every section, in
turn, is preceded by the main question
that the section seeks to answer. The

questions are relatively useful, though at
times they are equivalent to a subtitle. 1
found that after reading a number of sec-
tions, I tended to skip them.

The first part dealing with fundamen-
tals of electrons in materials is a well-
balanced overview of the basic elements
required to understand properties of
these materials. The conclusions that end
the chapters of this first part summarize
well the properties that can be predicted
with the models developed in the chap-
ter. They also provide the driving force to
go on to the next level of modeling com-
plexity. The problems at the end of the
chapters are mostly analytical and can
help the student to become more familiar
with the various concepts presented.

The electronic, electrical, thermal, opti-
cal, and magnetic properties of materials
are developed in the second part of the
book. The optical and magnetic proper-
ties of materials are particularly well-
developed chapters. There are some weak
points in the chapter on electronic proper-
ties of semiconductors, e.g., the defini-
tions of intrinsic and extrinsic semicon-

ductors. These are not the definitions
commonly found in standard sophomore
books on introduction to materials, and
could lead to some confusion.

The third part of the book provides a
comprehensive list of applications of elec-
tronic devices. The materials described in
this third part include typical semicon-
ductors, III-V and II-VI semiconducting
compounds, conventional and high-tem-
perature superconductors, material for
magnetic recording, and materials for
transducers and for radiation detection.
There is also a good description of a vari-
ety of devices that includes light-emitting
diodes, semiconductors lasers, liquid
crystal displays, SQUIDs, and magnetic
recording systems. The references for
each of the subjects are fairly recent, the
most recently referenced papers date
back to 1992.

There is some amount of repetition of
formulas and concepts, especially in the
overlapping portions between the differ-
ent parts of the book. For instance, Ohm’s
law is formulated in Chapters 1 and 8, and
p-n junctions are discussed in Chapters 7
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and 11. Overall, this is a very good textbook for an undergradu-
ate introductory course on electronic properties of materials. It
can also be considered as a good starting point for more
advanced texts.

Reviewer: Anthony |. Pedraza is a professor of materials science and
engineering at the University of Tennessee. His current research
interests include electronic packaging materials science, laser process-
ing of materials, sputter deposition, phase transformations and solidi
fication, radiation damage, amorphous metals, residual micro- and
macrostresses, electrolytic and electroless metallic films, and x-ray dif-
fraction.

Mathematical Techniques in Crystallography and Materials
Science

E. Prince

(Springer-Verlag, 1994)

ISBN: 0387-5811-54

Mathematical Techniques in Crystallography and Materials
Science treats the mathematical basis of crystallographic analy-
sis, including linear algebra, point and space groups, vectors
and tensors, data fitting, statistical analysis, crystal structure
refinement, and fast Fourier transforms. The title notwithstand-
ing, this book provides a fairly complete grounding in the
mathematics of crystallography and little if any coverage of
unrelated areas of materials science. This bias is foreshadowed
by the misspelling of “materials” on the first page. While this
book would be useful to a materials scientist seeking a better
understanding of crystallography, it would not be of interest to
a materials scientist working outside of crystallography. While
the book assumes no mathematical knowledge beyond calculus
(it begins by defining a matrix), the level of sophistication is
appropriate to a graduate or post-graduate level. The notation
is clear, and the derivations are easy to follow.

This is a small book covering a large subject. It is no replace-
ment for more comprehensive references in numerical analysis
and group theory. It may be useful for those who wish to
understand some crystallographic techniques without knowing
all the details, such as scientists who will use crystallographic
software but do not need to write it, or those who need to
understand the uncertainties quoted in another’s crystallo-
graphic analysis. While it includes some valuable reference
material such as character tables, those most likely to make use
of this material would need a more comprehensive reference.

The coverage reflects some idiosyncracies of the author. It
includes a detailed discussion of fast Fourier transforms, but
entirely omits discussion of the mathematics of modern crystal-
lographic techniques such as direct methods, anomalous scatter-
ing, and isomorphous replacement.

An appendix provides the listing of a number of Fortran pro-
grams. This strikes me as outdated. Some form of electronic distri-
bution would eliminate the errors inherent in typing in the code.

Reviewer: Eliot Specht is a member of the Metals and Ceramics
Division Research Staff at Oak Ridge National Laboratory. He uses
synchrotron radiation to analyze advanced materials.

SEND REVIEW COPY OF BOOKS TO:
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Materials Research Society, 9800 McKnight Road,
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MRS BULLETIN/SEPTEMBER 1995


https://doi.org/10.1557/S0883769400034977

New Strategies for

Materials Scientists

Engineering

Materials Science
Milton Ohring

Key Features

o Provides a modern treatment of materials
exposing the interrelated themes of structure,
properties, processing, and performance

* Includes and interactive, computationally oriented,
computer disk containing nine modules dealing
with structure, phase diagrams,diffusion, and
mechanical and electronic properties

* Fundamentals are stressed

CONTENTS (Chapter Headings): Introduction o Materials Science and
Engineering. Electrons in Solids and Their Role in Bonding. Structure of
Solids. Polymers, Glasses, Ceramics, and Non-Metallic Mixtures.
Thermodynamics of Solids. Kinefics of Mass Transport and Phose
Transformations. Mechanical Behavior of Solids. Materials Processing
and Forming Operations. Engineering Materials; How They Are
Streng and Toughened. Degradation and Failure of Structural
Materials. Electrical Properties of Metals, Insulators, and Dielectrics.
Semiconductor Materiols and Devices—Science and Technology.
Optical Properties of Materials. Magnetic Properties of Materials. Failure
and Reliability of Electronic Materials and Devices.

September 1995, ¢. 795 pp., 564.95 (fentative) /ISBN: 0-12-5249950

Magneto-Resistive
Heads

Fundamentals and Applications

John C. Mallinson

Series Editor
Isack Mayergoyz

A Volume in the ELECTROMAGNETISM Series

Key Features
* Provides important coverage of the physics and
engineering of magneto-resisfive heads

o Non-mathematical presentation facilitates use by
students and pracficing engineers

o Concludes each chapter with a listing of references
for further study

o Volume is the first in the new Academic Press series
in ELECTROMAGNETISM

CONTENTS (Chapter Headings): B Hand M Fields. The Writing Process.
The Reading Process. The Anisotropic Magnefo-Resistive Effect. Vertical
Biasing Techniques. Horizontal Biasing Techniques. Hunt's Unshielded
Horizontal and Vertical MRHs. Single Element Shielded Verfical MRHs.
Flux-Guide and Yoke-Type MRHs. Double Element MRHs. Comparison
of Shielded MRH and Inductive Head Outputs. The Giant Magneto-
Resistive Effect. Spin Valve and Granular GMRHs. Simplified Design of a
Shielded MRH. Read Amplifiers and SignakTo-Noise Ratios. Appendix.
Bibliography. Index.

September 1995, ¢. 158 pp., $39.95 (tentative) /ISBN: 0-12-466630-2

From Academic Press

Plasma Deposition
of Amorphous
Silicon-Based

ial
Materials
Giovanni Bruno, Pio Capezzuto, and Arun Madan
A Volume in the PLASMA-MATERIALS INTERACTIONS Series

Plasma Deposition of Amorphous Silicon-Based
Materials is o timely, comprehensive reference book
written by leading authorities in the field. This volume
links the fundamental growth kinetics involving complex
plasma chemistry with the resulting semiconductor film
pro,mnies and the subsequent effect on the performance
of the electronic devices produced.

Key Features
o Focuses on the plasma chemistry of amorphous
silicon-based materials

o Links fundamental growth kinetics with the

resulting semiconductor film properties and
performance of elecironic devices produced

o Provides the first comprehensive coverage of the
subject, from deposition technology o materials
characterization to applications and implemen—
tation in state-of-the-art devices

September 1995, c. 344 pp., 585.00/1SBN: 0-12-137940X

Phase Diagrams in

Advanced Ceramics

Edited by
Allen M. Alper

A Volume in the TREATISE ON MATERIALS SCIENCE
AND TECHNOLOGY Series

This Treatise Provides Coverage of:

o Development and use of whisker and whisker-rein
forced ceramics composed of materials such as
alumina, silicon-nitride, silicon carbide, and directly
solidified eutectic ceramics

o Application of phase diagrams to the production of
advanced composites such as alumina-matrix,
zirconium diboride and titanium, hafnium, zirconium,
carbides, and borides

o Phase chemistry in the development of transparent
pol(r-crystul and oxides, including yttria, alumina,
and magnesium aluminate

1995, 237 pp., $89.95/15BN: 0-12:3418348
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Physics of Thin Films
Advances in Research and Development

Volume 18

Plasma Sources for Thin Film Deposition
and Etching

Edited by

Maurice H. Francombe and John L. Vossen
1994, 328 pp., $95.00/15BN: 0-12:5330189

Advances in
Electronics and
Electron Physics

Series Editors
Peter W. Hawkes and Benjamin Kazan

Supplement 24

Germanium-Silicon Strained Layers
and Heterostructures

Suresh C. Jain

A Volume in the ADVANCES IN ELECTRONICS AND
ELECTRON PHYSICS Series
1994, 302 pp., $69.95/15BN: 0-12:014598-7

Solid State Physics
Edited by
Henry Ehrenreich and Frans Spaepen

Volume 48
Fullerene Fundamentals
Order from your local bookseller or directly from
ACADEMIC PRESS, INC.
6277 Sea Harbor Drive, Orlando, FL 32887
24-28 Oval Road, London NW1 7DX, UK.
In the U.S. and Canada
Call Toll Free: 1-800-321-5068
E-mail: ap@acad.com
In Europe, call: 0181-300-3322
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