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PREFACE

Once again, scientists and engineers from all over the world working on the physics and
application of amorphous and microcrystalline silicon films met at Symposium A,
"Amorphous and Heterogeneous Silicon-Based Films—2001," held April 16-20 at the 2001
MRS Spring Meeting in San Francisco, California. Continuing the long tradition of MRS
symposia devoted to this particular field since 1982, this year's symposium attracted more
than 250 participants from universities, industry laboratories, and other research institutions.
Thus, Symposium A even after all these years remains one of the largest symposia of the MRS
Spring Meeting and continues to provide an important international forum for the scientific
exchange in this field. It was particularly encouraging to see so many young participants who
contributed new ideas and interesting results to the presentations and discussions during the
Meeting, showing that heterogeneous silicon-based films are still far from being a mature topic.
The high scientific standard of their contributions was also "officially” recognized by two
Graduate Students Awards and two Best Poster Awards.

The 2001 symposium program featured 175 oral and poster presentations in 28 scientific
sessions, which covered all important new developments in the field. These contributions were
selected from the more than 220 submitted abstracts by the symposium organizers together
with five international advisors, who were asked to help in this task because of their
internationally recognized scientific reputation. The organizers would like to use this occasion
to express their sincere gratitude to the "2001" advisors: Pere Roca i Cabarrocas, Peter A.
Fedders, Gregory N. Parsons, Kazunobu Tanaka, and Sigurd Wagner for their input and
support!

These proceedings contain 143 scientific papers which were submitted by the participants
and accepted after a careful reviewing process. Because of a general change in the publication
procedure of MRS, the articles are not grouped in Chapters as in previous proceedings, but
appear in the same order as in the symposium program and are also paginated individually by
their program code, e.g. A25.4.1-6, etc. This does not necessarily improve the readability of
the proceedings, but it is the price to pay for an increasingly automated publication process.

A large number of exciting new developments were presented during the Meeting. Thus, as
discussed in the invited presentations of E.S. Aydil (UC Santa Barbara) and M. Kondo (ETL,
Tsukuba), significant progress has been made in the high or even ultra-high rate deposition of
device quality amorphous and microcrystalline silicon, in in situ growth characterization
techniques, and in the state-of-the-art computer modeling of deposition processes. These issues
are especially important for the successful future commercialization of silicon thin film
devices. The latest results concerning silicon thin film solar cells were presented by
S. Okamoto (Sanyo Electric Co., Osaka), D.E. Carlson (BP Solar, Toano), and Y. Nasuno
(ETL, Tsukuba). a-Si:H tandem cells now approach stabilized conversion efficiencies of up to
10% even for large area modules. Similarly, pc-Si solar cells deposited on optimized TCO
contacts by PECVD have reached conversion efficiencies of 9.4% on the laboratory scale. To
achieve such high efficiencies in large-scale production is still a major challenge, but also here
many improvements have been made.

Active matrix arrays for displays or sensors continue to be the second major application
of thin silicon films, and again a lot of recent progress has been made. Thus, the status of
low-temperature poly-Si TFTs was reviewed by A. Imaya (Sharp Co., Tenri). In addition,
novel concepts for the use of amorphous or microcrystalline silicon in optical sensors and
bio-implants were presented by M.B. Schubert (University of Stuttgart).

Experimental and theoretical tools for the investigation of the microstructure and

structural processes in disordered silicon have become more and more sophisticated. This has
lead to new insights into the intricate role of hydrogen in amorphous silicon and has also

XXi
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provided strong evidence for the so far elusive "paracrystalline" phase as a structural precursor
of nanocrystalline silicon. Hydrogen and its role in metastability were the topic of a focused
session with invited contributions from W. Beyer (Forschungszentrum lJiilich), P.A. Fedders
(Washington University, St. Louis), and H.M. Branz (NREL, Golden). In addition, important
aspects of structural properties in heterogeneous silicon (medium range order, structural
relaxation, hydrogen microstructure) were highlighted by P.M. Voyles (Bell Labs, Murray Hill),
G. Barkema (Utrecht University), and Y. Wu (University of North Carolina, Chapel Hill).

A full-day tutorial on the physics and technology of amorphous and microcrystalline
silicon held by R.A. Street (Xerox PARC, Palo Alto) and P. Mei (Hewlett Packard Labs., Palo
Alto) preceded the symposium and was attended by more than 100 participants. This
demonstrates the importance of silicon thin films for an increasing number of applications.

On behalf of all participants, we would like to thank the following companies and
institutions for their financial support, which made the organization of the symposium a lot
easier: Akzo Nobel nv, Asahi Glass Co., BP Solar, dpiX LLC, Energy Conversion Devices,
EPRI, Fuji Electric Co., Hewlett Packard Laboratories, MV Systems Co., NREL, Pennsylvania
State University, Sanyo Electric Co., United Solar Systems Co., Varian Medical Systems,
Voltaix, and Xerox PARC. Last but not least, our very special thanks go to P. Craig Taylor
and, in particular, to Mary Ann Woolf for their advice and immense help in organizing and
running a symposium of this size! Without Mary Ann's long experience in handling, reviewing,
and editing all those papers, these proceedings would never have existed.

Martin Stutzmann
James B. Boyce
J. David Cohen
Robert W. Collins
Jun-ichi Hanna

July 2001
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