ARo 34596, | -EL-CF

{L PROCEEDINGS

SBe

s

[T, 1995 INTERNATIONAL SEMICONDUCTOR
| DEVICE RESEARCH SYMPOSIUM

December 5 - 8, 1995 « Omni Charlottesville Hotel

MO O ST R o&l'
(] 19960828 105
| The Russian
s
VOLUME
| of Il
| ENGINEERING (B
1 & APPLIED SCIENCE
" Academic Outreach




{* ot <98 MASTER COPY KEEP THIS COPY FOR REPRODUCTION PURPOSES

REPORT DOCUMENTATION PAGE O el 168

Public reporting burden for this coliection of information is estimated to average 1 hour per response, nciuding the time for raviewing instructions, searching existing data sources,
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comment regarding this burden estimates or any other aspect of this

collection of information, including s ions for reducing this burden, to Washington Headquarters Services, Directorate for information Operations and Reports, 1215 Jefferson
Davis Highway, Sute 1204, Arlington, VA 22202-4302. and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503.
1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED
Aug 96 Final 1 Sep 95 - 31 Aug 96
4. TITLE AND SUBTITLE 5. FUNDING NUMBERS
1995 International Semiconductor Device Research Symposium,
o
Volume I)
DAAH04-95-1-0502
6. AUTHOR(S) ‘
E. Towe (principal investigator)
7. PERFORMING ORGANIZATION NAMES(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
REPORT NUMBER

University of Virginia
Charlottesville, VA 22904

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING / MONITORING
AGENCY REPORT NUMBER
U.S. Army Research Office
P.O. Box 12211 '
Research Triangle Park, NC 27709-221 ARO 34596.1-EL-CF

11. SUPPLEMENTARY NOTES

The views, opinions and/or findings contained in this rc:]port are those of the author(s) and should not be construed as
an official Department of the Army position, policy or decision, unless so designated by other documentation.

12a. DISTRIBUTION/AVAILAB!LITY STATEMENT : 12b. DISTRIBUTION CODE

Approved for public release: distribution unlimited.

13. ABSTRACT (Maximum 200 words)

This volume contains the Proceedings of the third International Semiconductor Device Research
Symposium (ISDRS-95, Charlottesville, Virginia, December 5-8, 1995).

The goal of this international meeting is to provide a congenial forum for the exchange of infor-
mation and new ideas for researchers from university, industry and government laboratories in the field
of semiconductor devices and device physics. "

14. SUBJECT TERMS 15. NUMBER IF PAGES

16. PRICE CODE

17. SECURITY _?LASSIFlCATION 18. SECURITY CLASSIFICATION | 19. SECURITY CLASSIFICATION | 20. LIMITATION OF ABSTRACT

OR REPOR OF THIS PAGE OF ABSTRACT
UNCLASSIFIED UNCLASSIFIED UNCLASSIFIED UL
NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-6:

Prescribed by ANSI Std. 239-18
298-102




Papers have been printed without editing as received from the authors.
All opinions expressed in the Proceedings are those of the authors and are not binding on the sponsors of this Symposium.

The views, opinions and/or findings contained in this report are those of the authors(s) and should not be construed as an official
position, policy, or decision of the U.S. Government unless so designated by other documentation.

Publication of a paper in this Proceedings is in no way intended to preclude publication of a fuller account of the paper elsewhere.

This work relates to Department of Navy Grant N00001-95-1-0972 issued by the Office of Naval Research and the U.S. Army
Research Office Grant No. DAAH04-95-1-0502. The United States Government has a royalty-free license throughout the world in
all copyrightable materia! contained herein.

Additional copies of this publication are available from

Engineering Academic Outreach
University of Virginia
Thomton Hall
Charlottesville, Virginia 22903-2442
(804) 924-3744

UVA/EAO Catalog Number: 95-C1086-3-004
ISBN Number: 1-880920-03-4




- THIS DOCUMENT IS BEST
'QUALITY AVAILABLE. THE
COPY FURNISHED TO DTIC
" CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO
NOT REPRODUCE LEGIBLY.



Organizing Committee

W. Anderson, NRL

Y. Arakawa, University of Tokyo, Co-Chair, Japan

J. Baek, Semicon Technology Laboratory, Co-Chair, Asia
I. Bahl, ITT

A. Ballato, ARL

G. Borsuk, NRL

R. Bradley, NRAO

F. Capasso, AT&T Bell Labs, Symposium Co-Chair

J. Comas, NIST

D. Crawford, NSF

M. Dutta, ARL

R. Dutton, Stanford University

L. Eastman, Cornell University

T. Fjeldly, Norwegian Institute of Technology, Co-Chair, Europe
B. Gelmont, University of Virginia

W. Gelnovatch, ARL

T. Giallorenzi, NRL

~ T. Globus, University of Virginia

E. Hu, University of California Santa Barbara

B. Jesser, University of Virginia

8. Jones, University of Virginia, Program Chair

T. J. King, Xerox PARC

K.-M. Lau, University of Massachusetts

J.-P. Leburton, University of Illinois

K. Lee, KAIST

M. Levinshtein, loffe Institute, Russia, Co-Chair, CIS
N. Lifshitz, AT&T Bell Labs

K. Likharev, SUNY, Stony Brook

M. Littlejohn, ARO/NCSU

S. Luryi, SUNY, Stony Brook

R. Mattauch, University of Virginia, Past Senior Symposium Chair
S. McAlister, National Research Council, Canada

J. Mink, ARO

J. Pankove, University of Colorado

Y. S. Park, ONR

T. Pearsall, University of Washington

W. Peatman, University of Virginia, Local Arrangement Chair
G. Pomrenke, AFOSR

Z. Popovic, University of Colorado

M. Pospieszalski, NRAO

H. Rupprecht, Fraunhofer Institute, Germany

M. Shur, University of Virginia, Past Junior Symposium Chair
P. Siegel, JPL

H. Slade, University of Virginia, Symposium Secretary
D. Slobodin, ARPA

M. Spencer, Howard University, Publicity Chair

M. Stroscio, ARO

E. Towe, University of Virginia, Symposium Co-Chair
R. Weikle, University of Virginia, Symposium Treasurer
D. Wu, Chinese Academy of Science

M. Yoder, ONR



Professor Aldert van der Ziel

(December 12, 1910 - January 20, 1991)

The van der Ziel Award, sponsored by Westinghouse Electric
Company, was established in honor of Professor Aldert van der
Ziel for his long, distinguished and illustrious career as an

educator and a research scientist.

LESTER F. EASTMAN

Lester F. Eastman was born in Utica, NY, and obtained B.S.
(1953), M.S. (1955), and Ph.D. (1957) degrees at Cornell
University. He joined the faculty of Electrical Engineering at
Cornell in 1957, and also serves as a member of the graduate
fields of Applied Physics and Materials Science. Since 1965 he
has been doing research on compound semiconductor materials,
high speed devices, and circuits, and has been active in organiz-
ing workshops and conferences on these subjects elsewhere
since 1965 and at Cornell from 1967. In 1977 he joined other
Cornell faculty members in obtaining funding and founding the
National Research and Resource Facility for Submicron
Structures at Cornell (now Cornell Nanofabrication Facility). Also
in 1977 he founded the Joint Services Electronics Program and
directed it until 1987. He has recently joined with others at
Cornell to develop a large effort in high frequency/high speed
optoelectronics. He has supervised over 97 PhD theses, over 50 MS theses, and over 50 post-doctoral
studies. In his research group effort is underway on molecular beam epitaxy, microwave transistors, high
speed semiconductor lasers, high frequency photo-receivers and fundamental phenomena in compound
semiconductor quantum electron and optical devices. During the 1978-1979 year he was on leave at
MIT’s Lincoln Laboratory, and during the 1985-86 year he was at IBM Watson Research Laboratory.
During 1983 he was the |IEEE Electron Device Society National Lecturer. He was a member of the U.S.
Government Advisory Group on Electron Devices from 1978-1988, and has served as a consultant for
several industries. From 1987-1993 he served as a member of the Kuratorium (Visiting Senior Advisory
Board) of the Fraunhofer Applied Physics Institute in Freiburg, Germany. He is the Chairman of the
Advisory Committee for the Materials Science Research Center of Excellence at Howard University. He
is a founder in 1985 and has served as chairman of the board of directors of Northeast Semiconductors,
Inc. from 1985-1993. He has been a Fellow of IEEE since 1969, a member of the National Academy of
Engineering since 1986, and has been appointed the John L. Given Foundation Chair Professor of
Engineering at Cornell in January 1985. In September 1991 he was awarded the GaAs Symposium
Award, and the Heinrich Welker medal, for his “contributions to the development of ballistic electron
devices, planar doping, buffer layers, and AllnAs/GalnAs/InP heterostructures”. He was awarded the
Alexander von Humboldt Senior Fellowship in 1994,
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Introduction

This volume contains the Proceedings of the third International Semiconductor Device Research
Symposium (ISDRS-95, Charlottesville,Virginia, December 5-8, 1995).

The goal of this international meeting is to provide a congenial forum for the exchange of infor-
mation and new ideas for researchers from university, industry and government laboratories in the field
of semiconductor devices and device physics. Our other goal is to make this conference truly internation-
al. To achieve this, the symposium has sub-committees in Asia, Europe, Japan and the former Soviet
Union. This conference is organized in cooperation with the IEEE MTT Society, the European Physical
Society, the United States National Committee of URSI and the Russian Physical Society.

The program committee received submissions from 22 countries, representing three (3) conti-
nents. Of the submitted papers, 150 have been selected for oral presentations and about 75 for poster
presentations. These papers cover a broad range of topics, including novel and ultra-small devices, pho-
tonics and optoelectronics, heterostructure and cryogenic devices, wide band gap semiconductors, thin
film transistors, MEMs, MOSFET technology and devices, carrier transport phenomena, materials and
device characterization, simulation and modeling. It is hoped that such a broad range of topics will foster
a cross-fettilization of the different fields related to semiconductor materials and devices.

Three special symposia are also included this year: Mid-to-Far Infrared Semiconductor Lasers,
Laser Modeling, and MEMs.

The first ISDRS symposium in 1991 was dedicated to the memory of Professor Aldert van der
Ziel who made seminal contribution to the theory of semiconductor devices, especially to the theory of
noise, and who educated literally hundreds of graduate students. At the second symposium in 1993,
ISDRS established a van der Ziel Award sponsored by the Westinghouse Electric Corporation. We are
pleased to announce that the 1995 award goes to Lester F. Eastman, Professor of Electrical
Engineering, Cornell University.

Every year a Best Student Paper Award is chosen by the Organizing Committee at the close of
the symposium from evaluations received from the participants. Two papers won the 1993 Best Student
Paper Award. Recipients were Edgar Martinez, Solid State Electronics Directorate, Wright Laboratory,
Wright-Patterson Air Force Base, Factors Determining the Gate Leakage Current in Different
Heterostructure Field Effect Transistor Technologies, and Kaushik Bhaumik, Cornell University, 23 GHzfr
Room Temperature SiGe Quantum Well p-MOSFETs.

ISDRS-85 was made possible by the generous support of the Office of Naval Research and
Army Research Office.

We hope that you find the symposium fruitful and that you will look forward to ISDRS-97.

Elias Towe, ISDRS-95 Symposium Co-Chair

Godrf b

Federico Capasso, ISDRS-95 Symposium Co-Chair

Stephen JonesﬁSDRS-QS Program Committee Chair
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