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Preface

The objective of this book is to bridge the gap between semiconductor device
theory and device application in the area of power electronics. The majority of
existing books concentrate on one aspect at the expense of the other. They either
analyse semiconductor physics and material aspects of devices without including
any applications or, at the other end of the spectrum, they consider device appli-
cations with the device being treated as a ‘black box’.

This book specifically considers high-power devices and in particular how a
device’s structure and construction are related to its terminal electrical and thermal
characteristics. Only then, armed with an understanding of device characteristics,
is it possible to select the correct device for a given application.

Emphasis is placed on the circuitry required to use power devices rather than
treating them as ideal switches or considering just one device type. The structure
and electrical characteristics of a device are related to its driving and protection
requirements for a particular type of application.

The book is in three parts. Part 1 covers power device electrical and thermal
characteristics and how they relate to a device’s physical structure. Devices con-
sidered include the thyristor, gto, mosfet and bipolar transistor. Part 2 describes
device driving and protection techniques and the final part gives a general selec-
tion of power electronic applications. Application areas other than those domi-
nated by thyristors have been considered;in particular the growing area of switched-
mode power supplies has been introduced.

The book gives a fundamental, yet detailed education in the art of power
electronics. Since a basic knowledge of semiconductor physics and circuit tech-
niques is assumed, it is a specialist subject book intended for university and poly-
technic students, as well as for practising engineers wishing to broaden their
understanding of power electronics. Non-trivial worked examples and problems
have been included for the student, and each chapter has a specific reading list.

B.W.W.
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