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PREFACE

This volume results from Symposium F, "Defect and Impurity Engineered Semiconductors
and Devices II1," held April 1-5 at the 2002 MRS Spring Meeting in San Francisco, California.
The symposium follows on successful previous symposia at the 1995 and 1998 MRS Spring
Meetings, and an earlier precursor entitled "Defect Engineering in Semiconductor Growth,
Processing and Device Technology," held at the 1992 MRS Spring Meeeting. It has continued
to focus on the deliberate introduction and manipulation of defects and impurities in order to
engineer some desired properties in semiconductor materials and devices. Reflecting a certain
maturity of the theme reached over the past decade, the response from the academic and
industrial research community has again been very positive, with over 100 abstracts submitted
from around the world.

The organization of this proceedings volume closely follows that of the symposium
sessions. The papers are grouped around distinct topics covering materials, processing and
devices. In view of the current exciting developments in wide-bandgap semiconductors like
GaN for blue light emission as well as high-speed and high-temperature electronics, the dopant
and defect issues relevant to these materials were addressed in a particular session. Another
special topic chosen this time was semiconductor nanocavities and nanostructures, with
emphasis on the formation and impact of vacancy-type defects.

Defect reaction problems pertaining to impurity gettering, precipitation and hydrogen
passivation are indeed specific examples of defect engineering that improve the electronic
quality of the material. A good part of this symposium has been devoted to these issues. A
number of invited and contributed papers also dealt with characterization techniques needed to
study and to identify these defects in materials and device structures.

The scope of defect and impurity engineering is far-ranging as exemplified by interface
control and passivation, application of ion implantation, plasma treatment and rapid thermal
processing for creating/activating/suppressing trap levels, and device applications. A good
complement of papers in these areas is also found in this volume.

The symposium lasted the entire five days of the MRS Meeting, with twelve oral
sessions, an evening poster session and a comprehensive full-day tutorial on "Semiconductor
Defect Characterization by Deep Level Transient Spectroscopy Techniques,” given by
Y.N. Mohapatra of the Indian Institute of Technology, Kanpur, with an introductory lecture
by N.M. Johnson of PARC. There were in all 16 invited talks, 48 contributed oral
presentations and 35 posters. All the papers were peer-reviewed electronically after the
conference and the majority of them revised. We are most grateful to the referees whose
voluntary endeavor is critical to maintaining the quality of the conference proceedings. Within
the limitations of what is possible in an all-electronic review process and publication deadline,
efforts were made to reduce errors, but the reader is urged to bear with the inevitable
shortcomings in the spirit of the symposium title!

Most of the papers presented at the symposium are included in this volume.
S. Ashok
J. Chevallier
N.M. Johnson
B.L. Sopori
H. Okushi

June 2002

Xv

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



http://www.cambridge.org/9781107411920
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-41192-0 - Defect and Impurity Engineered Semiconductors and Devices III:
Materials Research Society Symposium Proceedings: Volume 719

Editors: S. Ashok, J. Chevallier, N. M. Johnson, B. L. Sopori and H. Okushi
Frontmatter

More information

MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 686-— Materials Issues in Novel Si-Based Technology, W. En, E.C. Jones, J.C. Sturm, S. Tiwari,
M. Hirose, M. Chan, 2002, ISBN: 1-55899-622-2

Volume 687— Materials Science of Microelectromechanical Systems (MEMS) Devices IV, A.A. Ayon,
S.M. Spearing, T. Buchheit, H. Kahn, 2002, ISBN: 1-55899-623-0

Volume 688— Ferroelectric Thin Films X, S.R. Gilbert, Y. Miyasaka, D. Wouters, S. Trolier-McKinstry,
S.K. Streiffer, 2002, ISBN: 1-55899-624-9

Volume 689— Materials for High-Temperature Superconductor Technologies, M.P. Paranthaman, M.W. Rupich,
K. Salama, J. Mannhart, T. Hasegawa, 2002, ISBN: 1-55899-625-7

Volume 690— Spintronics, T.J. Klemmer, J.Z. Sun, A. Fert, J. Bass, 2002, ISBN: 1-55899-626-5

Volume 691— Thermoelectric Materials 2001—Research and Applications, G.S. Nolas, D.C. Johnson,
D.G. Mandrus, 2002, ISBN: 1-55899-627-3

Volume 692— Progress in Semiconductor Materials for Optoelectronic Applications, E.D. Jones, M.O. Manasreh,
K.D. Choquette, D. Friedman, 2002, ISBN: 1-55899-628-1

Volume 693— GaN and Related Alloys—2001, J.E. Northrup, J. Neugebauer, S.F. Chichibu, D.C. Look,
H. Riechert, 2002, ISBN: 1-55899-629-X

Volume 695— Thin Films: Stresses and Mechanical Properties IX, C.S. Ozkan, R.C. Cammarata, L.B. Freund,
H. Gao, 2002, ISBN: 1-55899-631-1

Volume 696— Current Issues in Heteroepitaxial Growth—Stress Relaxation and Self Assembly, E. Stach,
E. Chason, R. Hull, S. Bader, 2002, ISBN: 1-55899-632-X

Volume 697— Surface Engineering 2001—Fundamentals and Applications, W.J. Meng, A. Kumar, Y-W. Chung,
G.L. Doll, Y-T. Cheng, S. Veprek, 2002, ISBN: 1-55899-633-8

Volume 698— Electroactive Polymers and Rapid Prototyping, Y. Bar-Cohen, D.B. Chrisey, Q.M. Zhang,
S. Bauer, E. Fukada, S.C. Danforth, 2002, ISBN: 1-55899-634-6

Volume 699— Electrically Based Microstructural Characterization III, R.A. Gerhardt, A. Washabaugh, M.A. Alim,
G.M. Choi, 2002, ISBN: 1-55899-635-4

Volume 700— Combinatorial and Artificial Intelligence Methods in Materials Science, I. Takeuchi, C. Buelens,
H. Koinuma, E.J. Amis, JM. Newsam, L.T. Wille, 2002, ISBN: 1-55899-636-2

Volume 702— Advanced Fibers, Plastics, Laminates and Composites, F.T. Wallenberger, N. Weston, K. Chawla,
R. Ford, R.P. Wool, 2002, ISBN: 1-55899-638-9

Volume 703— Nanophase and Nanocomposite Materials IV, S. Komarneni, R.A. Vaia, G.Q. Lu, J-1. Matsushita,
1.C. Parker, 2002, ISBN: 1-55899-639-7

Volume 704— Nanoparticle Materials, R.K. Singh, R. Partch, M. Muhammed, M. Senna, H. Hofmann, 2002,
ISBN: 1-55899-640-0

Volume 705— Nanopatterning—From Ultralarge-Scale Integration to Biotechnology, L. Merhari, K.E. Gonsalves,
E.A. Dobisz, M. Angelopoulos, D. Herr, 2002, ISBN: 1-55899-641-9

Volume 706-— Making Functional Materials with Nanotubes, P. Nikolaev, P. Bernier, P. Ajayan, Y. Iwasa, 2002,
ISBN: 1-55899-642-7

Volume 707— Self-Assembly Processes in Materials, S. Moss, 2002, ISBN: 1-55899-643-5

Volume 708-— Organic and Optoelectronic Materials, Processing and Devices, S. Moss, 2002,
ISBN: 1-55899-644-3

Volume 709— Advances in Liquid Crystalline Materials and Technologies, P.T. Mather, D.J. Broer, T.J. Bunning,
D.M. Walba, R. Zentel, 2002, ISBN: 1-55899-645-1

Volume 710— Polymer Interfaces and Thin Films, C.W. Frank, 2002, ISBN: 1-55899-646-X

Volume 711— Advanced Biomaterials—Characterization, Tissue Engineering and Complexity, 2002,
ISBN: 1-55899-647-8

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



http://www.cambridge.org/9781107411920
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-41192-0 - Defect and Impurity Engineered Semiconductors and Devices III:
Materials Research Society Symposium Proceedings: Volume 719

Editors: S. Ashok, J. Chevallier, N. M. Johnson, B. L. Sopori and H. Okushi
Frontmatter

More information

MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 712— Materials Issues in Art and Archaeology VI, P.B. Vandiver, M. Goodway, J.R. Druzik, J.L. Mass,
2002, ISBN: 1-55899-648-6

Volume 713— Scientific Basis for Nuclear Waste Management XXV, B.P. McGrail, G.A. Cragnolino, 2002,
ISBN: 1-55899-649-4

Volume 714E—Materials, Technology and Reliability for Advanced Interconnects and Low-k Dielectrics II,
S. Lahiri, 2002, ISBN: 1-55899-650-8

Volume 715— Amorphous and Heterogeneous Silicon-Based Films—2002, J.R. Abelson, J.B. Boyce,
J.D. Cohen, H. Matsumura, J. Robertson, 2002, ISBN: 1-55899-651-6

Volume 716— Silicon Materials—Processing, Characterization and Reliability, J. Veteran, D.L. O'Meara,
V. Misra, P. Ho, 2002, ISBN: 1-55899-652-4

Volume 717— Silicon Front-End Junction Formation Technologies, D.F. Downey, M.E. Law, A. Claverie,
M.J. Rendon, 2002, ISBN: 1-55899-653-2

Volume 718— Perovskite Materials, K. Poeppelmeier, A. Navrotsky, R. Wentzcovitch, 2002,
ISBN: 1-55899-654-0

Volume 719— Defect and Impurity Engineered Semiconductors and Devices III, S. Ashok, J. Chevallier,
N.M. Johnson, B.L. Sopori, H. Okushi, 2002, ISBN: 1-55899-655-9

Volume 720— Materials Issues for Tunable RF and Microwave Devices 111, S.C. Tidrow, J.S. Horwitz, J. Levy,
X. Xi, 2002, ISBN: 1-55899-656-7

Volume 721— Magnetic and Electronic Films—Microstructure, Texture and Application to Data Storage,
P.W. DeHaven, D.P. Field, S.D. Harkness IV, J.A. Sutliff, J.A. Szpunar, L. Tang, T. Thomson,
M.D. Vaudin, 2002, ISBN: 1-55899-657-5

Volume 722— Materials and Devices for Optoelectronics and Microphotonics, R.B. Wehrspohn, S. Noda,
C. Soukoulis, R. Mirz, 2002, ISBN: 1-55899-658-3

Volume 723— Molecularly Imprinted Materials—Sensors and Other Devices, K.J. Shea, M.J. Roberts, M. Yan,
2002, ISBN: 1-55899-659-1

Volume 724— Biological and Biomimetic Materials—Properties to Function, J. McKittrick, J. Aizenberg,
C. Orme, P. Vekilov, 2002, ISBN: 1-55899-660-5

Volume 725~ Organic and Polymeric Materials and Devices—Optical, Electrical and Optoelectronic Properties,
G.E. Jabbour, N.S. Sariciftei, S.T. Lee, S. Carter, J. Kido, 2002, ISBN: 1-55899-661-3

Volume 726-— Organic/Inorganic Hybrid Materials—2002, R.M. Laine, C. Sanchez, S. Yang, C.J. Brinker, 2002,
ISBN: 1-55899-662-1

Volume 727— Nanostructured Interfaces, G. Duscher, J.M. Plitzko, Y. Zhu, H. Ichinose, 2002,
ISBN: 1-55899-663-X

Volume 728— Functional Nanostructured Materials through Multiscale Assembly and Novel Patterning
Techniques, Steven C. Moss, 2002, ISBN: 1-55899-664-8

Volume 729— BioMEMS and Bionanotechnology, L.P. Lee, J.T. Borenstein, R.P. Manginell, M. Okandan,
P.J. Hesketh, 2002, ISBN: 1-55899-665-6

Volume 730— Materials for Energy Storage, Generation and Transport, G. Ceder, S.A. Ringel, R.B. Schwarz,
2002, ISBN: 1-55899-666-4

Volume 731— Modeling and Numerical Simulation of Materials Behavior and Evolution, V. Tikare,
E.A. Olevsky, A. Zavaliangos, 2002, ISBN: 1-55899-667-2

Volume 732E—Chemical-Mechanical Planarization, S.V. Babuy, R. Singh, N. Hayasaka, M. Oliver, 2002,
ISBN: 1-55899-668-0

Volume 733E—Polymer Nanocomposites, S. Nutt, R. Vaia, W. Rodgers, G.L. Hagnauer, G.W. Beall, 2002,
ISBN: 1-55899-669-9

Prior Materials Research Society Symposium Pr di available by contacting Materials Research Society

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



http://www.cambridge.org/9781107411920
http://www.cambridge.org
http://www.cambridge.org

	http://www: 
	cambridge: 
	org: 


	9781107411920: 


