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Preface to the Third Edition

The first two editions of this Handbook, edited by Ron Bunshaw, were immensely popular, are
still used extensively and have become classics. The second edition was published in 1994,
over fourteen years ago, and there is now a critical need for updating every chapter. To that
end, the Third Edition of this Handbook has been entirely modified and encompasses virtually
every aspect of thin film deposition technology. It is being brought out primarily to update how
deposition technologies are keeping pace with the vast new developments in thin film
structures and materials and applications. Advances in thin film deposition technology and
characterization, and emerging technologies are addressed. This book complements other
handbooks by presenting a broad range of thin film deposition and plasma technologies and
characterization techniques written by international experts in the field. All chapters have been
updated when necessary, some deleted, and new chapters on atomic layer deposition (ALD),
cathodic arc deposition, sculpted thin films (GLAD), polymer thin films and atmospheric
plasmas have been added. The major role of plasmas has also been expanded.

Thin film coating technology is advancing rapidly to keep pace with new applications in
semiconductor, optical, tribological, display, decorative, solar, and medical technologies.
Performance demands on virtually all types of thin film materials are continuously increasing.
To meet these demands, thin film coatings and structures are becoming more sophisticated
with engineered properties. Superlattices, nanotubes, nanolaminates, composites, chiral
structures and diffusion barriers, to name a few, are now used routinely. Because of this,
process and technology handbooks published even ten years ago are already out of date.
Deposition processes and technologies are also changing rapidly to keep pace with advanced
thin film materials and applications. Conventional deposition processes are being adapted in
novel coating geometries to produce thin film structures with improved performance and
properties not achievable by conventional methods. Additionally new deposition processes,
such as high power pulsed plasma magnetron sputtering, are being developed to achieve new
materials and physical properties. Thin films are now being engineered with electrical, optical,
and mechanical properties not possible a decade ago. Characterization techniques are also
improving.

In addition to the new subject areas, the following core subjects from the second edition have
been addressed by new authors, while retaining many of the exceptional contributors from the
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xii  Preface to the Third Edition

second edition: Evaporation, Physical Vapor Deposition (PVD), Ion Plating, Cathodic Arc
Deposition (CAD), Plasma Enhanced Chemical Vapor Deposition (PECVD), Atmospheric
Plasmas, Vacuum Polymer Deposition (VPD), Chemical Vapor Deposition (CVD), and Jet
Vapor Deposition (JVD). The chapter on polymer coatings was added to include this very
important family of materials, particularly in the area of gas and water barrier coatings for
molecular electronic devices, thin film batteries and solar cells. Chapters on adhesion,
structure of PVD deposits, tribological coatings, elemental and structural characterization,
substrate cleaning, role of plasmas in deposition processes have all been completely revised.
The chapter on Nucleation, Film Growth, and Microstructural Evolution has also been
completely revised and is one of the most important subjects in this edition. The chapter on
plasma assisted vapor deposition processes is eliminated since this material is redundant and
covered in other chapters. Chapters on Deposition from Aqueous Solutions and
Electrodeposition have also been eliminated because they are mature technologies with
extensive publications and diminishing applications.

We hope that this edition will be just as or more useful to the multitude of disciplines
represented by the technologists in this field and will remain germane for many years to come.

Peter M. Martin

Columbia Basin Thin Film Solutions LL.C
Kennewick, Washington

September, 2009
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