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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, uc-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
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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 Julich), 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, MVSystems 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

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-41224-8 - Materials Research Society Symposium Proceedings: Volume 664:
Amorphous and Heterogeneous Silicon-Based Films—2001
Editors: Martin Stutzmann, James B. Boyce, J. David Cohen, Robert W. Collins
and Jun-ichi Hanna
Frontmatter
More information

http://www.cambridge.org/9781107412248
http://www.cambridge.org
http://www.cambridge.org


MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 633— Nanotubes and Related Materials, A.M. Rao, 2001, ISBN: 1-55899-543-9
Volume 634— Structure and Mechanical Properties of Nanophase Materials—Theory and Computer Simulations

vs. Experiment, D. Farkas, H. Kung, M. Mayo, H. Van Swygenhoven, J. Weertman, 2001,
ISBN: 1-55899-544-7

Volume 635— Anisotropic Nanoparticles—Synthesis, Characterization and Applications, S.J. Stranick, P. Searson,
L.A. Lyon, CD. Keating, 2001, ISBN: 1-55899-545-5

Volume 636— Nonlithographic and Lithographic Methods of Nanofabrication—From Ultralarge-Scale Integration
to Photonics to Molecular Electronics, L. Merhari, J.A. Rogers, A. Karim, D.J. Norris, Y. Xia,
2001, ISBN: 1-55899-546-3

Volume 637— Microphotonics—Materials, Physics and Applications, K. Wada, P. Wiltzius, T.F. Krauss,
K. Asakawa, E.L. Thomas, 2001, ISBN: 1-55899-547-1

Volume 638— Microcrystalline and Nanocrystalline Semiconductors—2000, P.M. Fauchet, J.M. Buriak,
L.T. Canham, N. Koshida, B.E. White, Jr., 2001, ISBN: 1-55899-548-X

Volume 639— GaN and Related Alloys—2000, U. Mishra, M.S. Shur, CM. Wetzel, B. Gil, K. Kishino, 2001.
ISBN: 1-55899-549-8

Volume 640— Silicon Carbide—Materials, Processing and Devices, A.K. Agarwal, J.A. Cooper, Jr., E. Janzen,
M. Skowronski, 2001, ISBN: 1-55899-550-1

Volume 642— Semiconductor Quantum Dots II, R. Leon, S. Fafard, D. Huffaker, R. Notzel, 2001,
ISBN: 1-55899-552-8

Volume 643— Quasicyrstals—Preparation, Properties and Applications, E. Belin-Ferre, P.A. Thiel, A-P. Tsai,
K. Urban, 2001, ISBN: 1-55899-553-6

Volume 644— Supercooled Liquid, Bulk Glassy and Nanocrystalline States of Alloys, A. Inoue, A.R. Yavari,
W.L. Johnson, R.H. Dauskardt, 2001, ISBN: 1-55899-554-4

Volume 645E—Thermal Barrier Coatings—2000, M.A. Antelo, N.P. Padture, B. Pint, S. Sampath, D.J. Wortman,
2001, ISBN: 1-55899-555-2

Volume 646— High-Temperature Ordered Intermetallic Alloys IX, J.H. Schneibel, S. Hanada, K.J. Hemker,
R.D. Noebe, G. Sauthoff, 2001, ISBN: 1-55899-556-0

Volume 647— Ion Beam Synthesis and Processing of Advanced Materials, D.B. Poker, S.C. Moss, K-H. Heinig,
2001, ISBN: 1-55899-557-9

Volume 648— Growth, Evolution and Properties of Surfaces, Thin Films and Self-Organized Structures,
S.C Moss, 2001, ISBN: 1-55899-558-7

Volume 649— Fundamentals of Nanoindentation and Nanotribology II, S.P. Baker, R.F. Cook, S.G. Corcoran,
N.R. Moody, 2001, ISBN: 1-55899-559-5

Volume 650— Microstructural Processes in Irradiated Materials—2000, G.E. Lucas, L. Snead, M.A. Kirk. Jr.,
R.G. Elliman, 2001, ISBN: 1-55899-560-9

Volume 651— Dynamics in Small Confining Systems V, J.M. Drake, J. Klafter, P. Levitz, R.M. Overney,
M. Urbakh, 2001, ISBN: 1-55899-561-7

Volume 652— Influences of Interface and Dislocation Behavior on Microstructure Evolution, M. Aindow, M. Asta,
M.V. Glazov, D.L. Medlin, A.D. Rollet, M. Zaiser, 2001, ISBN: 1-55899-562-5

Volume 653— Multiscale Modeling of Materials—2000, L.P. Kubin, J.L. Bassani, K. Cho, H. Gao,
R.L.B. Selinger, 2001, ISBN: 1-55899-563-3

Volume 654— Structure-Property Relationships of Oxide Surfaces and Interfaces, C.B. Carter, X. Pan, K. Sickafus,
H.L. Tuller, T. Wood, 2001, ISBN: 1-55899-564-1

Volume 655— Ferroelectric Thin Films IX, P.C Mclntyre, S.R. Gilbert, M. Miyasaka, R.W. Schwartz,
D. Wouters, 2001, ISBN: 1-55899-565-X

Volume 656E—Materials Issues for Tunable RF and Microwave Devices II, S.C Tidrow, W.D. Wilber,
S. Streiffer, J. Levy, J. Talvacchio

Volume 657— Materials Science of Microelectromechanical Systems (MEMS) Devices III, M. deBoer, M. Judy,
H. Kahn, S.M. Spearing, 2001, ISBN: 1-55899-567-6

Volume 658— Solid-State Chemistry of Inorganic Materials III, M.J. Geselbracht, J.E. Greedan, D.C Johnson,
M.A. Subramanian, 2001, ISBN: 1-55899-568-4

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-41224-8 - Materials Research Society Symposium Proceedings: Volume 664:
Amorphous and Heterogeneous Silicon-Based Films—2001
Editors: Martin Stutzmann, James B. Boyce, J. David Cohen, Robert W. Collins
and Jun-ichi Hanna
Frontmatter
More information

http://www.cambridge.org/9781107412248
http://www.cambridge.org
http://www.cambridge.org


MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 659— High-Temperature Superconductors—Crystal Chemistry, Processing and Properties,
U. Balachandran, H.C. Freyhardt, T. Izumi, D.C. Larbalestier, 2001, ISBN: 1-55899-569-2

Volume 660— Organic Electronic and Photonic Materials and Devices, S.C. Moss, 2001, ISBN: 1-55899-570-6
Volume 661— Filled and Nanocomposite Polymer Materials, A.I. Nakatani, R.P. Hjelm, M. Gerspacher,

R. Krishnamoorti, 2001, ISBN: 1-55899-571-4
Volume 662— Biomaterials for Drug Delivery and Tissue Engineering, S. Mallapragada, R. Korsmeyer,

E. Mathiowitz, B. Narasimhan, M. Tracy, 2001, ISBN: 1-55899-572-2
Volume 664— Amorphous and Heterogeneous Silicon-Based Films—2001, M. Stutzmann, J.B. Boyce,

J.D. Cohen, R.W. Collins, J. Hanna, 2001, ISBN: 1-55899-600-1
Volume 665— Electronic, Optical and Optoelectronic Polymers and Oligomers, G.E. Jabbour, B. Meijer,

N.S. Sariciftci, T.M. Swager, 2001, ISBN: 1-55899-601-X
Volume 666— Transport and Microstructural Phenomena in Oxide Electronics, D.S. Ginley, M.E. Hawley,

D.C. Paine, D.H. Blank, S.K. Streiffer, 2001, ISBN: 1-55899-602-8
Volume 667— Luminescence and Luminescent Materials, K.C. Mishra, J. McKittrick, B. DiBartolo,

A. Srivastava, P.C. Schmidt, 2001, ISBN: 1-55899-603-6
Volume 668— II-VI Compound Semiconductor Photovoltaic Materials, R. Noufi, R.W. Birkmire, D. Lincot,

H.W. Schock, 2001, ISBN: 1-55899-604-4
Volume 669— Si Front-End Processing—Physics and Technology of Dopant-Defect Interactions III, M.A. Foad,

J. Matsuo, P. Stolk, M.D. Giles, K.S. Jones, 2001, ISBN: 1-55899-605-2
Volume 670— Gate Stack and Silicide Issues in Silicon Processing II, S.A. Campbell, C.C. Hobbs, L. Clevenger,

P. Griffin, 2001, ISBN: 1-55899-606-0
Volume 671— Chemical-Mechanical Polishing 2001—Advances and Future Challenges, S.V. Babu, K.C. Cadien,

J.G. Ryan, H. Yano, 2001, ISBN: 1-55899-607-9
Volume 672— Mechanisms of Surface and Microstrucure Evolution in Deposited Films and Film Structures,

J. Sanchez, Jr., J.G. Amar, R. Murty, G. Gilmer, 2001, ISBN: 1-55899-608-7
Volume 673— Dislocations and Deformation Mechanisms in Thin Films and Small Structures, O. Kraft,

K. Schwarz, S.P. Baker, B. Freund, R. Hull, 2001, ISBN: 1-55899-609-5
Volume 674— Applications of Ferromagnetic and Optical Materials, Storage and Magnetoelectronics, W.C. Black,

H.J. Borg, K. Bussmann, L. Hesselink, S.A. Majetich, E.S. Murdock, B.J.H. Stadler, M. Vazquez,
M. Wuttig, J.Q. Xiao, 2001, ISBN: 1-55899-610-9

Volume 675— Nanotubes, Fullerenes, Nanostructured and Disordered Carbon, J. Robertson, T.A. Friedmann,
D.B. Geohegan, D.E. Luzzi, R.S. Ruoff, 2001, ISBN: 1-55899-611-7

Volume 676— Synthesis, Functional Properties and Applications of Nanostructures, H.W. Hahn, D.L. Feldheim,
C.P. Kubiak, R. Tannenbaum, R.W. Siegel, 2001, ISBN: 1-55899-612-5

Volume 677— Advances in Materials Theory and Modeling—Bridging Over Multiple-Length and Time Scales,
L. Colombo, V. Bulatov, F. Cleri, L. Lewis, N. Mousseau, 2001, ISBN: 1-55899-613-3

Volume 678— Applications of Synchrotron Radiation Techniques to Materials Science VI, P.G. Allen, S.M. Mini,
D.L. Perry, S.R. Stock, 2001, ISBN: 1-55899-614-1

Volume 679E—Molecular and Biomolecular Electronics, A. Christou, E.A. Chandross, W.M. Tolles, S. Tolbert.
2001, ISBN: 1-55899-615-X

Volume 680E—Wide-Bandgap Electronics, T.E. Kazior, P. Parikh, C. Nguyen, E.T. Yu, 2001,
ISBN: 1-55899-616-8

Volume 68IE—Wafer Bonding and Thinning Techniques for Materials Integration, T.E. Haynes, U.M. Gosele,
M. Nastasi, T. Yonehara, 2001, ISBN: 1-55899-617-6

Volume 682E—Microelectronics and Microsystems Packaging, J.C. Boudreaux, R.H. Dauskardt, H.R. Last,
F.P. McCluskey, 2001, ISBN: 1-55899-618-4

Volume 683E—Material Instabilities and Patterning in Metals, H.M. Zbib, G.H. Campbell, M. Victoria,
D.A. Hughes, L.E. Levine, 2001, ISBN: 1-55899-619-2

Volume 684E—Impacting Society Through Materials Science and Engineering Education, L. Broadbelt,
K. Constant, S. Gleixner, 2001, ISBN: 1-55899-620-6

Volume 685E—Advanced Materials and Devices for Large-Area Electronics, J.S. Im, J.H. Werner, S. Uchikoga,
T.E. Felter, T.T. Voutsas, H.J. Kim, 2001, ISBN: 1-55899-621-4

Prior Materials Research Society Symposium Proceedings available by contacting Materials Research Society

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-41224-8 - Materials Research Society Symposium Proceedings: Volume 664:
Amorphous and Heterogeneous Silicon-Based Films—2001
Editors: Martin Stutzmann, James B. Boyce, J. David Cohen, Robert W. Collins
and Jun-ichi Hanna
Frontmatter
More information

http://www.cambridge.org/9781107412248
http://www.cambridge.org
http://www.cambridge.org

	http://www: 
	cambridge: 
	org: 


	9781107412248: 


