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Ihiring the past eight veurs, several books have appesred
whase purpose wias Lo expliin the bosie principies of semi-
conductor devices for the beneiiv of engmincers concernci
with their development or use. Often, the discussions niwvy
been oversimplified to the point where the material 13 all
but unrecognizable to a solid-state physicist, and in some
cuses one inds half-truths and misconceptions. {tis a great
plessure to report that, at lust, we have an expository book
ipart of the Prentice-Hall International Series in Electrical
Engineering ), which gives something hike an adequare dis-
cussion from the standpaoint of the physicist.

The author takes on o vervy ambitions prograni, since
according to the prelace the reader i1s expected to have
only a knowledge of mathematics through elementary dil-
ferental equations, and a "irst-yvear college physics course
mciuding & nonmiathematicai  introduction  to atonue
phyvsics.” Accordingly, the hrst two chapters attempt 10
explain quantum theory and statistical mechanics—all in
70 pages! These chapters are well wntren, and are at an
amazingly high fevel for 2 book of this kind @ but the reader
who has no more hackground than listed in the preface
will ind them rough going. There 1s no help for this—just
as, twenty vears ago, electrical engineers suddenly found
that they must go bevond ac circuit theory and learn
Maxwell's equations, so tedav they must again expand
their horizons to include quiantum theory and statistical
mechanics.

Chapter 3 1s a preliminary discussion of energy bands
and carrier statistics, which prepares the way for the hasic
discussion of pn-junctions in Chapter 4. In Chapter 3 we
return to the general theory of periodic structures and



crergy Lunds, While in most expositions of this type, the
resteder s hardly made aware of the existence of any lattice
other than simple cubic, we had here a full treatmenc of the
32 crvstallographic point groups and the 134 DBravais
ittices, havishlv illistrated with helpfil dingraous, The
ficure Hlusteating bilererad syannetry is pacticularly inter-
esting and informative, in spite of a slicht Aaw which
results in the svmmeiry pilane of the upper portion being
rotited approxinatels 30 degrees (the essentizl points can
still be seen if chis rotated portion is blocked off). The
chupter concludes wich a dewiiled analvsis of hand structure
in teflucium, germanium, and silticon.

Chapters 6 and 7 develop the (undamentals of irre.
versible thermoclvaantics and transport theery, ac the phe.
romenological level represented by the Boltzmana equn-
tion. [n view of the fact that the Boltzmunn equation i
only an approximation, probiably rot adequarte for quan-
ricabive freatnient of tronsport phenomenn ia any systent
other than a dilute gas, some attention to [ondamentals
{i.e., the Liouville equation) might have been appropriace
here, even though we have not vet sueceeded in carrving
out calculations with the full Liouville equation. The con-
cluding chapter applies this material to s discussion of re-
sistivity, thermoelectric effects, scattering, mobility, and
minorityv.carriec lifetine,

Al ta all, the beok is, in this reviewer's opinion, by far
the Lest exposition of this leld yer produced. [x can he
recommencded enthusiastically o eogineers who want to
learn the basic physics behind their solid-state eleetronic
devices in o way that 12 sound and net watersd-down;
and also to physicists whe want to undersiand how recent
advances in solid-state physics are being applied i madeen
technology, from an author who does not insult cheir
intelligence by oversimplifyving.
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