
PREFACE 

ln this book, 42 invited chapters cover a broad range of subjects on plasmas and appli
cations. We feel that the book is very timely and that it provides a good basis for 
further development in the area; in-depth summaries of results obtained to date are 
described. 

The book consists of three sections: plasma properties and diagnostics; plasma deposi
tion; and plasma etching and processing. Each chapter is classi tied according to the 
emphasis provided by the respective author(s). 

The first section of the book is devoted to chapters that address either the plasma 
properties or the methods used to characterize the plasma. In many of these chapters, 
deposition or etching of particular materials is also covered. The first chapter describes 
a physical model for the plasma deposition of silicon dioxide in a plasma-enhanced 
chemical vapor deposition (PECVD) system (Cale and Raupp). The next chapter deals 
with the chemistry inside a plasma CVD system (Sato). The simulation of plasma 
etching processes is discussed by Pelka. The ion flux-type electron cyclotron resonance 
(ECR) plasma etcher is described by Tobinaga et al. Modified plasma configurations 
are delineated in the following three chapters: two of the system designs utilize ECR 
plasmas (Matsuoka; Nakamura et al.), and another one applies the DC saddle-field 
plasma deposition technique (Kruzelecky and Zukotynski). The next four chapters 
provide theoretical and experimental results on the plasma characteristics. The chapter 
by Capitelli et al. describes the electron energy distribution function (EEDF). May et 
al. report on the ion energy distributions, and side-wall profiles. A chapter by Khait 
examines plasma-surface interactions in detail. A description of an atomic oxygen 
p lasma source is given by Pointu et al. Four chapters are exclusively devoted to plasma 
diagnostics and characterization. The most commonly reported techniques are optical 
in nature. Other methods are also cited. Thomas et al. summarize the data obtained 
from plasma etching studies using mass spectrometry, ellipsometry and optical 
emission spectroscopy. Laser-aided techniques are highlighted in the chapter by 
Muraoka and Maeda. Several optical methods, e.g., optical emission and attenuation, 
time-resolved actinometry and laser-induced fluorescence are discussed by Booth and 
Hancock. The last chapter (Haverlag et al.) deals with microwave resonance and the 
photodetachment effect using laser sources. 

The second section of this book focuses on the application of various plasma tech
niques used to deposit thin films, and on the resulting film properties. One of the 
industrial applications of plasma-based techniques is the deposition of silicon dioxide 
and silicon nitride films. The fi rst chapter by Shuffiebotham et al. discusses the ECR 
plasma deposition of silicon dioxide for circuit fabrication, and it is followed by two 
additional chapters on silicon dioxide deposition: one by Saran and Emesh using sili
con substrates, and the second one by Shokrani and Kapoor using indium phosphide 
substrates. Silicon nitride film deposition and properties are described by Vuillod; 
Gomez-Aleixandre et al.; and Hasegawa et al. Other insulating layers used by the 
silicon technology are the doped glasses. Treichel et al. focus on the plasma deposition 
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of doped glasses in their chapter. Robertson provides insight into the properties of 
amorphous silicon, and Serikawa describes the deposition of high-mobility polycrys
talline silicon for thin film transistor fabrication. Martinu and Wertheimer discuss the 
plasma deposition of amorphous silicon and of a variety of electronic materials. The 
chapter by Llewellyn et al. concentrates on films that are suitable for optical and elec
tronic applications. Work on materials, not commonly employed in the semiconductor 
industry, are highlighted in the next three chapters. The plasma deposition ofTi-B-N 'is 
discussed by Laimer et al., while Ebihara and Ikegami report on the deposition of high
temperature superconducting thin films. The third chapter deals with microwave 
plasma-deposited diamond films (Wei et al.). The last two chapters in this section 
provide detailed information on the special techniques that are used to fabricate a 
variety of materials (Heberlein and Pfender; Pawlowski and Fauchais). 

The third section of the book discusses the application of plasma etching to the fabri
cation of silicon-based circuits; plasma etching of III-V compound semiconductors; 
and other processing applications. The first chapter by Samukawa focuses on the role 
of plasma etching in ultra-large-scale integration (ULSI). The section continues with a 
study of substrate degradation induced by plasma etching (Engelhardt), especially in 
the fabrication of megabit dynamic random access memories (DRAMs); it is followed 
by a chapter on the plasma etching of tungsten for silicon devices and x-ray masks 
(Franssila). The chapter by Kimura details the plasma oxidation of silicon. Ashok and 
Srikanth describe the interaction of hydrogen with disordered silicon. Cheung presents 
an overview of the damage produced by the plasma etching of gallium·arsenide and the 
methods used to characterize it. Matsutani et al. report on the application of plasma 
etching to several III-V compound semiconductor materials used in laser fabrication. 
Organic gas-based plasma etching of gallium arsenide is the subject of the chapter by 
Law et al. Shibata et al., in their chapter, describe how a system, combining ECR and 
MBE techniques, can be used to improve the growth of gallium arsenide. The plasma 
treatment of polymers (Nowak and Ki.ittel) and a study of dry development (Abe and 
Motoyama) comprise the last two chapters of the book. 

The invited chapters are of high scientific and technological quality. We thank all 
authors for their contributions. 
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