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ADVANCED

Electronic Structure and Optical Properties of Semiconduc-
tors. By M. L. Cohen and J R. Chelikowsky. Springer-
Verlag, Berlin 1988, xii, 264 pp., hard cover, DM 98,—
ISBN 3-540-18818-5
In the preface to this book the authors state that they tried

to strike a compromise between a reference text and an text-

book. The authors have achieved their goal. It contains
much compiled information on the optical properties of
semiconductors, and whether one is interested in the techno-
logically important semiconductors, such as Si, Ge and

GaAs, or the obscure such as ZnGeP,, the desired informa-

tion is there. In the back of the book there are over fifty pages

of references, so the active researcher can quickly find de-
tailed information in a subject of interest.

The book should also be of considerable use to the new-
comer to the area as it provides a very nice introduction to
the theory of band structure calculations. The authors begin
with the nearly-free electron and tight binding models to
demonstrate the basic properties of electrons in a periodic
potential and point out that these two methods represent the
two extreme views of electrons in solids and therefore, the
augmented plane wave and the orthogonal plane wave meth-
ods have been developed to more realistically describe the
electronic structure of solids.

Although the authors give a completely adequate intro-
duction to the theoretical methods, they spend most of the
time describing the pseudopotential method and its varia-
tions. This is not surprising, considering that the authors
have made contributions in this area for more than twenty
years. They begin the chapter on pseudopotentials with the
mathematical formalism, and go on to explain the empirical,
self consistent and the ab initio variations not only providing
details of the mathematical formalism, but also describing in
detail the computational philosophy used in each pseudopo-
tential variation.

The three chapters that follow are those that make this
book quite special. In these chapters the authors explain
how, once you have completed a band structure calculation,
the results can be compared to experiments. When one ex-
perimentally measures the optical properties of a semicon-
ductor, one does not measure the band structure but some
property related to it. In these chapters the authors go
through in detail the process of calculating response func-
tions.

They then compare how the pseudopotential calculations
and experimental determined values agree. This is the section
of the book that truly sets it apart from other theoretical
books on solid state physics. Numerous experimental meth-
ods and how they can be used to further understand the band
structure of solids are described. These include not only op-
tical methods, such as electroreflectance, but also surface
analysis techniques, such as X-ray photoemission and ultra-
violet photoemission spectroscopy.

The last section in the book, which consists of almost one
hundred pages, is devoted to describing the optical proper-
ties of numerous semiconductors. This is an excellent refer-
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ence section for anyone working in the field of semiconduc-
tor physics or optoelectromnics. It begins with the elemental
semiconductors Si, Ge and Sn and then goes on to describe
the I1I-V and II-VI semiconductors. Not only are the optical
properties of the zinc blende and diamond structure semi-
conductors described, but detailed information on the wurtz-
ite semiconductors is also included.

This is a very fine book on the optical and electronic
properties of semiconductors and should find a place on the
bookshelf of everybody who is involved in the areas of semi-
conductor physics or optoelectronics.

Robert N. Bicknell-Tassius
Department of Physics, University of Wiirzburg
Am Hubland, D-8700 Wiirzburg (FRG)

Silicon-nitride in Electronics. By V. J Belyi et al. Elsevier
Science Publishers, Amsterdam 1988. viii, 340 pp., bound,
USS$ 100. — ISBN 0-444-42689-2
This book, originally written in Russian, describes the

technology of silicon nitride film preparation on a silicon

wafer. This subject is not new and therefore the authors
intent is to present a collection of the properties and physi-
cal-chemical aspects, which govern the production.

In the first chapters, the reaction theories of all the gaseous
production techniques are discussed. This is done in a style
which is typical for a Russian theoretical book. However,
one clearly recognizes that the formulas characterizing the
process steps dramatically define the properties of the silicon
nitride layer. In contrast to solid-state silicon nitride, which
is widely resistant against chemical attack, a silicon nitride
film, produced by vapor deposition techniques can be struc-
turized by normal photolithographic techniques. The reader
who is interested in a deep understanding of the fundamental
parameters of the process would certainly read this chapter
with interest. On the other side, the practical point of view
is not forgotten. The process of the layer-deposition is
described in detail.

In the following chapters, the basic principles of the depo-
sition-process are emphasized more than the manufacturing
techniques. Pictures of furnaces or other types of processing
hardware, which are common to a book of this kind, are not
given. However, a nearly complete literature list is provided.

The properties of the different types of films, produced
using the different types of processes are discussed in detail.
Curves and diagrams will help the reader, who is not so
familiar with the formula-language. A more theoretically
oriented user however, will be deeply impressed by the equa-
tions and the data, which can help him to calculate his pro-
cess and compare the results to the electrical data given in
this book. This collection of data explaining the influence of
process parameters on the electrical properties is helpful to
any producer of silicon nitride layers on silicon.

The data is presented in a format oriented for a semicon-
ductor technologist. Band-diagrams and energy representa-
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