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DEDICATION

-
Isamu Akasaki

These proceedings and a Special Session of the symposium on Gallium Nitride and Related
Alloys at the 2000 MRS Fall Meeting are dedicated to Professor Isamu Akasaki for his pioneering
achievements in the field of group-Ill nitride semiconductors. Due to Professor Akasaki's insight,
perseverance and ingenuity, group-III nitrides have become a major player in wide band gap
semiconductor physics and devices. During the Special Session and a banquet in his honor, the nitride
community took the opportunity to thank Professor Akasaki for his work and its impact on science and
technology. The banquet at the John F. Kennedy library was attended by over 150 colleagues, and
numerous speeches were given in tribute to Professor Akasaki.

Isamu Akasaki received his B.S. degree from Kyoto University in 1952 and his Ph.D. from
Nagoya University in 1964. He then joined Kobe Kogyo Corporation, which now is Fujitsu Ltd., as a
member of the research staff. He worked on electronic materials, electroluminescence, and developed
scintillators. Then in 1959 he returned to Nagoya University progressing in the positions of research
associate, assistant professor, and associate professor. His work there centered around the vapor phase
epitaxy (VPE) of Ge.

From 1964 through 1981, Dr. Akasaki headed the Fundamental Research Laboratory at the newly
established Matsushita Research Institute Inc., Tokyo. Among the highlights of his research in
optoelectronics were the world's purest GaAs at the time by VPE (1968), and the brightest GaP red LED
(1970). His research on the nitrides started in 1966 with VPE and the optical properties of A1N. Then in
1974 he grew the very first GaN single crystal by MBE, and later his group developed the first flip-chip
GaN blue LED.

In 1981, Dr. Akasaki was appointed as a full professor at Nagoya University where he conducted
research on compound semiconductor materials and devices, with special emphasis on group-III nitrides.
He found significant improvement of crystalline quality of nitrides by pioneering the low-temperature
deposited buffer layer technique (1986). He and his group realized p-type conduction in nitrides (1989)
and then the GaN p-n junction LED (1989). Conductivity control of n-type nitrides followed in 1989, and
room temperature stimulated emission from the nitrides in 1990.

Beginning in 1992 Professor Akasaki has been working at Meijo University, Nagoya, where since
1996 he has directed a High Tech Research Center focusing specifically on group-III nitrides, and the list
of firsts continues to the present day.
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For his outstanding achievements, Professor Akasaki has received a long list of awards and
prizes. Special tribute must be paid to Professor Akasaki for persevering in the nitrides, when in the light
of the material's problems, almost everyone else had left the field. He kept working and finally by
developing the low-temperature deposited buffer layer and p-type conduction, he succeeded and initiated
the breakthrough of the nitrides. It is because of his achievements that this field has since seen
revolutionary development.

Thank you, doumo arigatou, Professor Akasaki!

S. P. DenBaars and C. Wetzel

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

Cambridge University Press
978-1-107-41293-4 - GaN and Related Alloys—2000: Materials Research Society Symposium
Proceedings: Volume 639
Editors: Christian Wetzel, Michael S. Shur, Umesh K. Mishra, Bernard Gil and Katsumi Kishino
Frontmatter
More information

http://www.cambridge.org/9781107412934
http://www.cambridge.org
http://www.cambridge.org


PREFACE

Symposium G, "Gallium Nitride and Related Alloys—2000" was held November 27-
December 1 at the 2000 MRS Fall Meeting in Boston, Massachusetts. During 10 half-day oral
sessions, 21 invited talks and 75 contributed talks were given. In 3 poster sessions, 181 posters
were presented. This nitride symposium had the largest abstract submission of the conference.

In a Special Session and a well-attended banquet, the nitride community honored Professor
Akasaki for his achievements in this field.

This year's nitride symposium provided an integrated view of advances in both the basic
sciences and the technology of group-Ill nitride electronic and optoelectronic devices. The
devices discussed at the conference included high frequency, high power, and high temperature
devices as well as light-emitting diodes, laser diodes, and UV photodetectors. Topical challenges
and future goals for the advancement of this rapidly progressing field included the further
optimization and stabilization of growth processes, and growth of GaInN, AlGaN, AlInN, and
quaternary layers. Also covered were advanced dislocation control, models of the growth
kinetics, implications of piezoelectric polarization, the roles of defects, dopants, and
contaminants, optimization of light emission and electron transport mechanisms, layer lift-off
techniques, ohmic and Schottky contacts, as well as general GaN-based device processing.

The proceedings of this symposium capture the most exciting developments of this rapidly
progressing and commercializing field. This volume will be useful for both established
researchers working on nitrides and for the students of this novel science and technology.

Christian Wetzel
Michael S. Shur
Umesh K. Mishra
Bernard Gil
Katsumi Kishino

December 2000

xxv

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

Cambridge University Press
978-1-107-41293-4 - GaN and Related Alloys—2000: Materials Research Society Symposium
Proceedings: Volume 639
Editors: Christian Wetzel, Michael S. Shur, Umesh K. Mishra, Bernard Gil and Katsumi Kishino
Frontmatter
More information

http://www.cambridge.org/9781107412934
http://www.cambridge.org
http://www.cambridge.org


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

Cambridge University Press
978-1-107-41293-4 - GaN and Related Alloys—2000: Materials Research Society Symposium
Proceedings: Volume 639
Editors: Christian Wetzel, Michael S. Shur, Umesh K. Mishra, Bernard Gil and Katsumi Kishino
Frontmatter
More information

http://www.cambridge.org/9781107412934
http://www.cambridge.org
http://www.cambridge.org


ACKNOWLEDGMENTS

The great success of this symposium is due to all of the authors of the excellent
presentations, the active participation of the audience, and the good coordination by the
session chairs. The editors are also indebted to many helpful and critical reviewers who have
aided in the process of the proceedings preparation. Many thanks are due to Randall Feenstra,
Toby Strite, and Thomas Myers for their valuable advice.

We would like to thank the invited speakers

I. Akasaki P. Lefebvre
H. Amano T. Makimoto
L. F. Eastman B. K. Meyer
K. Funato B. Monemar
N. Grandjean K. Onabe
V. Harle T. Sands
K. Hiramatsu S. A. Stockman
W. Knap A. Usui
M. Kneissl C. G. Van de Walle
T. F. Kuech T. S. Zheleva

and their co-authors for their talks and papers submitted to this volume. Their contributions
were essential to the success of this symposium.

We are most grateful to the following organizations for their generous financial support of
this symposium and the banquet.

AIXTRON AG
Toyoda Gosei Co Ltd.
CREE Research
Uniroyal Optoelectronics, LLC
Matsushita Electrical Industrial Co., Ltd.
Air Force Research Lab
LumiLeds Lighting U.S., LLC
Xerox PARC

These proceedings would not have been possible in this form without the excellent support
by the staff of the Materials Research Society and of Mira Digital Publishing, who provided an
efficient electronic submission and editing process.

Pendeo is a trademark of Nitronex Corp.

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

Cambridge University Press
978-1-107-41293-4 - GaN and Related Alloys—2000: Materials Research Society Symposium
Proceedings: Volume 639
Editors: Christian Wetzel, Michael S. Shur, Umesh K. Mishra, Bernard Gil and Katsumi Kishino
Frontmatter
More information

http://www.cambridge.org/9781107412934
http://www.cambridge.org
http://www.cambridge.org


MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 609— Amorphous and Heterogeneous Silicon Thin Films—2000, R.W. Collins, H.M. Branz,
M. Stutzmann, S. Guha, H. Okamoto, 2001, ISBN: 1-55899-517-X

Volume 610— Si Front-End Processing—Physics and Technology of Dopant-Defect Interactions II, A. Agarwal,
L. Pelaz, H-H. Vuong, P. Packan, M. Kase, 2001, ISBN: 1-55899-518-8

Volume 611— Gate Stack and Silicide Issues in Silicon Processing, L.A. Clevenger, S.A. Campbell, P.R. Besser,
S.B. Herner, J. Kittl, 2001, ISBN: 1-55899-519-6

Volume 612— Materials, Technology and Reliability for Advanced Interconnects and Low-k Dielectrics,
G.S. Oehrlein, K. Maex, Y-C. Joo, S. Ogawa, J.T. Wetzel, 2001, ISBN: 1-55899-520-X

Volume 613— Chemical-Mechanical Polishing 2000—Fundamentals and Materials Issues, R.K. Singh, R. Bajaj,
M. Moinpour, M. Meuris, 2001, ISBN: 1-55899-521-8

Volume 614— Magnetic Materials, Structures and Processing for Information Storage, B.J. Daniels, T.P. Nolan,
M.A. Seigler, S.X. Wang, C.B. Murray, 2001, ISBN: 1-55899-522-6

Volume 615— Polycrystalline Metal and Magnetic Thin Films—2001, B.M. Clemens, L. Gignac, J.M. MacLaren,
O. Thomas, 2001, ISBN: 1-55899-523-4

Volume 616— New Methods, Mechanisms and Models of Vapor Deposition, H.N.G. Wadley, G.H. Gilmer,
W.G. Barker, 2000, ISBN: 1-55899-524-2

Volume 617— Laser-Solid Interactions for Materials Processing, D. Kumar, D.P. Norton, C.B. Lee, K. Ebihara,
X.X. Xi, 2001, ISBN: 1-55899-525-0

Volume 618— Morphological and Compositional Evolution of Heteroepitaxial Semiconductor Thin Films,
J.M. Millunchick, A-L. Barabasi, N.A. Modine, E.D. Jones, 2000, ISBN: 1-55899-526-9

Volume 619— Recent Developments in Oxide and Metal Epitaxy—Theory and Experiment, M. Yeadon,
S. Chiang, R.F.C. Farrow, J.W. Evans, O. Auciello, 2000, ISBN: 1-55899-527-7

Volume 620— Morphology and Dynamics of Crystal Surfaces in Complex Molecular Systems, J. DeYoreo,
W. Casey, A. Malkin, E. Vlieg, M. Ward, 2001, ISBN: 1-55899-528-5

Volume 621— Electron-Emissive Materials, Vacuum Microelectronics and Flat-Panel Displays, K.L. Jensen,
R.J. Nemanich, P. Holloway, T. Trottier, W. Mackie, D. Temple, J. Itoh, 2001,
ISBN: 1-55899-529-3

Volume 622— Wide-Bandgap Electronic Devices, R.J. Shul, F. Ren, W. Pletschen, M. Murakami, 2001,
ISBN: 1-55899-530-7

Volume 623— Materials Science of Novel Oxide-Based Electronics, D.S. Ginley, J.D. Perkins, H. Kawazoe,
D.M. Newns, A.B. Kozyrev, 2000, ISBN: 1-55899-531-5

Volume 624— Materials Development for Direct Write Technologies, D.B. Chrisey, D.R. Gamota, H. Helvajian,
D.P. Taylor, 2001, ISBN: 1-55899-532-3

Volume 625— Solid Freeform and Additive Fabrication—2000, S.C. Danforth, D. Dimos, F.B. Prinz, 2000,
ISBN: 1-55899-533-1

Volume 626— Thermoelectric Materials 2000—The Next Generation Materials for Small-Scale Refrigeration
and Power Generation Applications, T.M. Tritt, G.S. Nolas, G.D. Mahan, D. Mandrus,
M.G. Kanatzidis, 2001, ISBN: 1-55899-534-X

Volume 627— The Granular State, S. Sen, M.L. Hunt, 2001, ISBN: 1-55899-535-8
Volume 628— Organic/Inorganic Hybrid Materials—2000, R. Laine, C. Sanchez, C.J. Brinker, E. Giannelis,

2001, ISBN: 1-55899-536-6
Volume 629— Interfaces, Adhesion and Processing in Polymer Systems, S.H. Anastasiadis, A. Karim,

G.S. Ferguson, 2001, ISBN: 1-55899-537-4
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

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

Cambridge University Press
978-1-107-41293-4 - GaN and Related Alloys—2000: Materials Research Society Symposium
Proceedings: Volume 639
Editors: Christian Wetzel, Michael S. Shur, Umesh K. Mishra, Bernard Gil and Katsumi Kishino
Frontmatter
More information

http://www.cambridge.org/9781107412934
http://www.cambridge.org
http://www.cambridge.org


MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

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, C M . 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. Belm-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 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 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

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

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
978-1-107-41293-4 - GaN and Related Alloys—2000: Materials Research Society Symposium
Proceedings: Volume 639
Editors: Christian Wetzel, Michael S. Shur, Umesh K. Mishra, Bernard Gil and Katsumi Kishino
Frontmatter
More information

http://www.cambridge.org/9781107412934
http://www.cambridge.org
http://www.cambridge.org

	http://www: 
	cambridge: 
	org: 


	9781107412934: 


