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Preface

Silicon-on-Insulator (SOI) technology has been around for
over a decade, and yet, there is no book describing its multiple facets
and possibilities. In ten years of extensive research efforts, SOI
technology has made dramatic progress from the first laser
recrystallization experiments to CMOS circuits operating at multi-
gigahertz frequencies, withstanding high temperatures or surviving
several hundred megarads of radiation. At first SOI technology was only
considered as a possible replacement for SOS in some niche applications.
It has, however, been discovered since then that thin-film SOI MOSFETs
have excellent scaling properties which make them extremely attractive
for deep-submicron ULSI applications. The commercial availability of
SOI substrates, the good fabrication yield obtained in SIMOX 64k
SRAMs, and the demonstration of functional three-dimensional
integrated circuits are all indicators of a level of maturity reached by
Silicon-on-Insulator technology which cannot be questioned any longer.
In this Book, we will try to bridge the gap which exists between the
specialized SOI literature and the classical textbooks describing bulk
device physics, processing and applications.

The SOI community has been extremely productive in the recent
years, and a large amount of papers have been published over SOI
materials, devices and circuits. It is, unfortunately, not practical to take
all these contributions into account, and a selection had to be made in
order to present the most significant results of this research effort in a
clear and concise manner. Time 1is, of course, another limitation.
Communications published after the summer of 1990 are, therefore, not
included in this Book, with a few exceptions.

The material covered by this bulk is divided in eight Chapters,
which are summarized below:

CHAPTER 1: INTRODUCTION briefly describes some obvious

advantages of SOI technology, such as the absence of latchup in CMOS
structures and the reduction of parasitic source and drain capacitances.
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CHAPTER 2: SOI MATERIALS lists the different approaches for
producing SOI materials. The basic mechanisms behind the fabrication
of thin silicon films on an insulating substrate using epitaxy, melting
and recrystallization, implantation or bonding are described. This
Chapter also addresses the issues of material quality. The application
fields for the different materials are described.

CHAPTER 3: SOI MATERIALS CHARACTERIZATION describes
different techniques which have been developed to characterize the
physical and electrical properties of Silicon-on-Insulator materials.
Indeed, while some "universal” characterization techniques such as
SIMS and TEM can, of course, be used to assess the quality SOI
materials, some techniques have been developed especially to assess the
SOI crystal quality and its interface properties, and to measure the film
thickness and the lifetime in Silicon-on-Insulator materials.

CHAPTER 4: SOI CMOS TECHNOLOGY deals with the basics of
SOI CMOS processing. Thin-film and thicker-film SOI CMOS processes are
compared with bulk CMOS processing. Some process steps which are
particular to SOI as well as different MOSFET structures are described.

CHAPTER 5: THE SOI MOSFET deals with the physics of the SOI
MOSFET. The electrical characteristics (threshold voltage, body effect
and output characteristics) of thick- and thin-film MOSFETs are derived
and compared to those of bulk devices. The subthreshold slope and the
transconductance of SOI transistors are analyzed in detail. The effects
caused by the parasitical bipolar transistor are reviewed.

CHAPTER 6: OTHER SOI DEVICES describes other types of SOI
devices (double-gate transistors, bipolar transistors, high-voltage
devices, JFETs, optical modulators, ...)

CHAPTER 7: THE SOI MOSFET OPERATING IN A HARSH
ENVIRONMENT describes the performances of SOI devices operating in
a harsh environment (high temperature, radiations, ...)

And, finally, CHAPTER 8: SOI CIRCUITS reviews the
performances of modern SOI circuits, such as high-speed CMOS, VLSI,
rad-hard and three-dimensional integrated circuits.
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