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WELCOME TO THE 1999 IEEE GaAs IC SYMPOSIUM

On behalf of the organizing committee and the IEEE EDS, MTT-S, and SSCS, I welcome you
to the 21st (1999) IEEE GaAs IC Symposium in the beautiful city of Monterey, California at
the DoubleTree and Marriott Hotels by Fisherman’s Wharf on the Monterey Peninsula.

The GaAs IC Symposium continues its tradition of presenting the best from around the world
in GHz frequency microelectronics. Forty percent of this year’s technical papers come from
outside the US. This year’s program continues to demonstrate the strong growth in
traditional commercial wireless applications, as well as an explosion of many new
applications utilizing mm wave technologies. Major focus areas of this year’s GaAs IC
Symposium, organized by Jim Komiak and the Technical Program Committee, include state-
of-the-art circuits and technology for:

- Wireless and broadband communications

- Very high-speed digital communications

- Highly-efficient, linear, power amplifiers

- Interface electronics and signal processing
- mm-wave defense and commercial systems

The technical sessions will highlight: GaAs IC manufacturing issues, new device
development; device modeling, characterization, reliability; design techniques, and software.

This 21st IEEE GaAs IC Symposium continues our tradition of providing focused educational
opportunities through our Short Course and Primer Course, both held on Sunday, October
17th. John Sitch has organized a very interesting and highly applicable one-day Short
Course on “Millimeter Wave Systems” taught by five industry experts. In addition, Stephen
Long and Donald Estreich will once again present our Primer Course on the “Basics of GaAs
ICs” which is not only an excellent tutorial but is presented within the context of this year’s
symposium submissions.

To complement the full technical program, we have provided several social events to allow
interactions with colleagues while catching up with the newest technology available on the
market. These events include the Sunday evening Opening Reception, the Monday evening
Technology Exhibition Reception in the GaAs IC Technology Exhibition Hall, and the
Tuesday evening theme party at the world renowned Monterey Bay Aquarium.

We will provide the GaAs IC Technology Exhibition with approximately 40 exhibitors for you
to learn of new products just hitting the market for our business. Additionally, potential
customers for the latest commercially available GaAs ICs can learn about these in the
Vendor Product Forum.

Finally, I want to announce the winner of our 2nd Outstanding Paper Award from the 1998
Symposium to T. Low et al. from Hewlett Packard for their paper “Migration from an AlGaAs
to an InGaP Emitter HBT IC Process for Improved Reliability.”

We are pleased you have chosen to join us in Monterey for the 21st IEEE GaAs IC
Symposium. We know that we have an outstanding technical and educational program to
support our business.

Mark Wilson
Chairman
1999 IEEE GaAs IC Symposium
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SYMPOSIUM AT A GLANCE

SATURDAY, OCTOBER 16, 1999
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Close of Symposium
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SESSION A
Monday, October 18, 1999 - 8:30 a.m.
PLENARY SESSION

Chairpersons: Robert Anholt. Gateway Modeling

Zachary Lemnios, MIT Lincoln Lab

Al GaAs..THE TECHNOLOGY OF THE FUTURE,
3

FUTURE, FUTURE

(Invited Paper), A. Podell, Besser Associates. Mountain View.

CA

A2 THE 1999 OUTLOOK FOR GaAs IC MARKETS AND
TECHNOLOGY 7
(Invited Paper). G. Bechtel, Strategies Unlimited, Mountain
View, CA
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Francisco, CA
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PANEL SESSION 1

Monday. October 18, 1999 - 12:30 p.m. — 2:00 p.m.

InP COMMERCIAL DEVICES...WHEN?

Organizer & Moderator: Albert Baca, Sundia National Laboratories

We have been hearing or reading reports of these high performance
and low noise InP devices for years now, but we wonder when if
ever these devices will become commercially available. Our panel
members represent companies that have plans to bring out
commercial devices using InP HBT, InP HEMT, and metamorphic
InP HEMT. They will give overviews of why their company’s
technology is commercially attractive. In addition, they will address
some of the following questions:

Is there a market pull or technology push to get some of these

devices out?

Do each of the InP technologies have their own niche or are

they competing for the same turf?

Will the substrates be available in 4 inch and larger sizes?

Will they always cost a small fortune?

What are the pros and cons of metamorphic HEMTs on GaAs

substrates?

Panel Members:

Dwight Streit TRW

P.C. Chao Lockheed Martin
Marko Sokolich HRL

Kimiyoshi Yamasaki NTT

John Blevins AFRL

PANEL SESSION 2
Monday, October 18, 1999 - 12:30 p.m. — 2:00 p.m.

IS ION IMPLANTATION DEAD OR DYING?
Moderator: Robert Anholt, Gateway Modeling

With falling epi-wafer costs. are we at the point where the process
simplicity afforded by using ept wafers offsets the added material
costs? There are certain applications where epi is required (e.g. mm-
wave HEMTs and high linearity transistors using Hi-lo-hi doping
structures) and there are some where ion-implantation is, such as
enhancement/depletion mode processes with more than one pinchoff
voltage. This panel examines the fabrication of 2 GHz power
amplifiers-technology where epi and ion-implantation are already
competing. We consider the questions:
What are the cost tradeoffs?
How low in cost can epi go?
Are there quality, reliability, performance advantages even at
2 GHz where epi is worth the dough?

Panel Members:

Steve Mahon Triguint
Stan Shanfield Ravtheon
C. Barratt RFEMD
T. Hierl QED
Mark Wilson Motorola

SESSION B
Monday, October 18, 1999 - 2:30 p.m.

Application Driven Device Technology
Chairpersons: Zachary Lemnios, MIT Lincoln Lab
Neng-Huang Sheng, Rockwell Science Center

B.1 MESFET DIGITAL FOR DATACOM AND TELECOM
APPLICATION 29
(Invited Paper), L. Deyhimy, Vitesse Semiconductor
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B.2 STATUS AND ROADMAP OF GaAs TECHNOLOGY IN
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Khvedelidze, R.G. Melkadze, Research & Production Complex
(RPC) "Electron Technology” Thilisi State Universiry, Thilisi,
Georgia. A. B. Gerasimov, A.P. Bibilashvili, Semiconductor
Microelectronics Chair, Thilsi State University, Thilsi Georgia,
R. L. Chikovani, T.D. Mkheidze, G.1. Goderdzishvili, Center of
Microelectronics, Georgian Technical University, Georgiu

o
[

RAMP-UP OF FIRST SiGe CIRCUITS FOR MOBILE
COMMUNICATIONS: POSITIONING OF ............... 37
SiGe vs. GaAs AND SILICON (Invited Paper), B-U. H.
Klepser. W. Klein, Infineon Technologies, Munich, Germany



B.4

HIGH-SPEED, LOW-POWER DIGITAL AND ANALOG
CIRCUITS IMPLEMENTED IN IBM SiGe BiCMOS
TECHNOLOGY 41
K. E. Fritz, B. A. Randall, G. J. Fokken, W. L. Walters, M. J.
Lorsung, A. D. Nielsen, J. F. Prairie, D. J. Post, B. K. Gilbert,
Special Purpose Processor Development Group, Mayo
Foundation. Rochester, MN . D.R. Greenberg, IBM East Fishkill
Facility, Hopewell Junction, NY

SESSION C

Monday, October 18,1999 - 2:30 p.m.

HBTs and Novel Materials

Chairpersons: Tim Henderson, TriQuint Semiconductor

C.1

C.3

C.4

C.5

Chris Bozada, Air Force Research Laboratory

LOW TEMPERATURE (LT) GROWN GaAs BUFFER
LAYERS FOR III-V SEMICONDUCTOR

PROCESSES 47

(Invited Paper), T. R. Weatherford, Naval Postgraduate Sr}moi
Monterey, CA

WIDE-BANDGAP-SEMICONDUCTOR WIDE-
BANDWIDTH WIDE-TEMPERATURE-RANGE POWER
AMPLIFIERS
James C. M. Hwang. Lehigh University. Bethiehem, PA. L. T‘
Kehias, J. A. Cook, M. C. Calcatera. UU.S. Air Force Research
Laboratory. Dayton OH. S. T. Sheppard, Cree Research, Inc..
Durham. NC

AN ON-LEDGE SCHOTTKY POTENTIOMETER FOR
THE DIAGNOSIS OF HBT EMITTER

PASSIVATION «\J
P. Ma. L. Zhang, M.F. Chang, Electrical Engineering
Department, University of California. Los Angeles. CA, P.
Zampardi, Rockwell Science Center, Thousand Qaks, CA

INCLUSION OF TOPSIDE METAL HEAT SPREADING
IN THE DETERMINATION OF HBT TEMPERATURES
BY ELECTRICAL AND GEOMETRICAL

METHODS 59
B. Yeats. Hewlert Packard, Santa Rosa, CA J

InP/GaAsesiSho.g/InP DHBTs WITH HIGH f; and fyax
FOR WIRELESS COMMUNICATIONS
APPLICATIONS 63
C.R. Bolognesi, N. Matine, M. W. Dvorak. X.G. Xu, S.P.
Watkins, Compound Semiconductor Device Laboratory CSDL,
School of Engineering Science and Department of Physics,
Simon Fraser University, Canada

SESSION D

Tuesday, October 19, 1999 - 8:30 a.m.

Advanced Power Amplifier Design

Chairpersons: Dave Osika, ANADIGICS

D.1

Brad Nelson, Space Svstem/Loral

POWER AMPLIFIER MODELING ISSUES AND k
ADVANCEMENT IN JAPAN 6
(Invited Paper), S. Watanabe, Microwave Solid-State
Engineering Department, Komukai Operations, Toshiba
Corporation, Japan

D.2  HIGH LINEARITY K-BAND InP HBT POWER

AMPLIFIER MMIC WITH 62.8% PAE AT
> 21 GHz 73 \/

L W. Yang. K. W. Kobayashi, D. C. Streit, A. K. Oki, H.C. Yen,
P.C. Grossman, T. R. Block, L. T. Tran, A. Gutierrez-Aitken, L.
G. Callejo, J. Macek, TRW Electronics and Space Group.,
Redondo Beuch, CA. S. Maas, Nonlinear Technologies Inc,
Long Beach, CA

D.3  8W C-BAND MMIC AMPLIFIER FOR SPACE
APPLICATIONS 77_
N L. Loval, Alcatel CIT, Nanterre, France, A. Darbandi, H. Buret,
M. Soulard, F. Michard, Alcatel Space Industries, Toulouse,
France

D.4 A >25% PAE 0.2 - 6 GHz LUMPED POWER AMPLIFIER
IN A 18 GHz MESFET TECHNOLGY ..ccvierinnncrrcrcncasons 81
K. Krishnamurthy, M.J.W. Rodwell, S. 1. Long. Department oj
Electrical and Computer Engincering, University of California,
Santa Barbara, CA

SESSION E
Tuesday, October 19, 1999 - 8:30 a.m.
Electro-Optic and Opto-Electronic Ics

Chairpersons: Tho Vu, Top-Vu Technology
Bill Davenport, TriQuint Semiconductor

E.l QUANTUM WELL INFRARED
PHOTODETECTORS 87
(Invited Paper). J.S. Ahearn, M. Sundaram, Advanced
Technology Division, Sanders, A Lockheed-Martin Co., Nashua,
NH

E.2 3.3 VMSM-TIA FOR GIGABIT ETHERNET ............... 91
A. Jayakumar, M. Bustos, D. Cheskis, S. Pietrucha, M. Bonelli.
S. Al-Kuran, ANADIGICS. Warren, NJ

E.3 A 1.25 Gb/s GaAs OEIC FOR GIGABIT ETHERNET.... 95
C-C. Ku, C-H. Lin, M-H. Tsai, Elcectronics Research and
Service Organization, Industrial Technology Research Institute.
Taiwan, R.0.C.. J-T. Ting, R-H. Yuang, Opte-Electronic &
Systems Laboratorics, Industrial Technology Research Institute,
Taiwan, R.O.C.

E4 HIGH-GAIN TRANSIMPEDANCE AMPLIFIER IN InP-
BASED HBT TECHNOLOGY FOR THE RECEIVER IN
40 Gb/s OPTICAL-FIBER TDM LINKS........ccuererervevrnnae 99
J. Miillrich. H-M. Rein, Ruhr-University Bochum, Germam E.
Muiillner, Siemens AG, Information and Communication
Networks, Munich, Germany, J.F. Jensen, B. Stanchina, M.
Kardos, HRL Laboratories. Malibu, CA, H. Thurner, University
of Applied Science Rosenheim, Rosenheim. Germany
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SESSION F
Tuesday, October 19, 1999 - 10:30 a.m.

Millimeter Wave Circuits and Front-End Devices
Chairpersons:

David Dening, RF Micro Devices
Steve Consolazio, Northrop Grumman

F.1 MILLIMETER-WAVE MONOLITHIC GaAs IC
INTERCONNECT AND PACKAGING TECHNOLOGY
TRENDS IN JAPAN 105
(Invited Paper). K. Ohata, Kansai Electronics Research -
Laboratories. NEC Corporation. Otsu. Shiga. Japan

F.2 A HIGHLY INTEGRATED MMIC CHIPSET FOR A 40
GHz MVDS TRANSCEIVER SUBSCRIBER
TRMINAL 109
C Dourlens, A. M. Couturier, R. Sevin, P. Quentin, D. Pons 4
United Monolithic Semicondutors (UMS). Cedex, France

F.3 A 180-GHz MMIC SUB-HARMONIC MIXER BASED ON
InGaAs/InA1As/InP HEMT DIODES .....icvrnnnnenn 1R3
Y-. Kok, H. Wang, R. Lai, M. Barsky, M. Sholley. B. Allen.
TRW, Space and Elcctronics Group, Redondo Beach, CA

F.4 A V-BAND DRAIN INJECTED/RESISTIVE DUAL-MODE
MONOLITHIC MIXER N7
T. Kashiwa, T. Katoh, T. Ishida, T. Ishikawa, High Frequency)\ &
Optical Semiconductor Div., Mitsubishi Electric Corp., Hyogo,
Japan, T. Kashiwa. Y. Nakayama, Department of Physics &
Electronics, College of Engineering, Osaka Prefecture
University, Osaka, Japan

SESSION G
Tuesday, October 19, 1999 - 10.:30 a.m.
FET Power Amplifiers

Chairpersons:

Bill Peatman, Motorola SPS
Byong-Jong Moon, Vitesse Semiconductor

G.} A SINGLE SUPPLY DEVICE TECHNOLOGY FOR
WIRELESS APPLICATIONS 123
Invited Paper), E. Glass, J. Huang, M. Martinez, O. Hartin, W.
Valentine, M. LaBelle, E. Lan, Motorola Inc. Semiconductor
Product Sector, Tempe, AZ

G.2  E-PHEMT FOR SINGLE SUPPLY, NO DRAIN SWITCH,
AND HIGH EFFICIENCY CELLULAR TELPHONE
POWER AMPLIFIERS 127
Y Tkachenko, A. Klimashov, C. Wei, Y. Zhao, D. Bartle, Alm
Industries, Inc., Woburn, MA

G.3  ANALYSIS OF PAE 50% HIGHLY LINEAR
CHARACTERISTICS OF NEW STRUCTURE
TRANSISTOR “SELF-ALIGNED GATE PHEMT” FOR
W-CDMA APPLICATION 131
T Sasaki, Y. Takada, Y. Tanabe, T. Nitta, Y. Kakiuchi, M. %
Yoshimura, K. Fujieda, T. Suzuki, H. Kayano, M. Hirose, Y.
Kitaura, Research and Development Center, Toshiba
Corporation, Kawasaki, Japan

G.4 A FAST,SCALEABLE FET MODEL THAT ACCOUNTS
FOR PROPAGATION EFFECTS ......eerincencncnnnne 135
S M. Lardizabal, R.E. Leoni 111, R. Mallavarpu, D. Teeter. M.
Snow, Raytheon RFF Components, Advanced Device Center,
Andover, MA

SESSION H
Tuesday, October 19, 1999 - 1:30 p.m.

Millimeter Wave Power Amplifiers
Chairpersons: Doug Teeter, Raytheon Advanced Design
Center

Kevin Kobayashi, TRW

H.l A COMPACT, 40 GHz 0.5W POWER AMPLIFIER
MMIC 141
C. F. Campbell, S.A. Brown, TriQuint Semiconductor, -
Richardson. TX

H.2  HIGH EFFICIENCY MONOLITHIC InP HEMT V-BAND
POWER AMPLIFIER 145
S. M. J. Liu. O. S. A. Tang, W. Kong, K. Nichols, J. Heaton, P.
C. Chao, Suanders, A Lockheed Martin Company, Nashua. NH

H.3 A Single Chip 1-W InP HEMT MMIC V-Band
Module 149
Y.C. Chen, D. L. Ingram, D. Yamauchi, B. Brunner, J. Kraus,
M. Barsky, R. Grundbacher. S. K. Cha, R. Lai. T. Block, M.
Woijtowicz, T.P. Chin, B. Allen, H. C. Yen, D.C. Streit, TRW
Electronics & Technology Division. Redondo Beach, CA

H4 A CW4 WATT KA-BAND POWER AMPLIFIER
UTILIZING MMIC MULTI-CHIP TECHNOLOGY ... 153
K. Matsunaga, 1. Miura, N. Iwata, Kansai Electronics Research
Laboratories, NEC Corporation, Japan

SESSION 1

Tuesday, October 19, 1999 - [:30 p.m.
Device/Process Optimization & Hot Electron Effects
Chairpersons:

Brad Krongard. M-A/COM
Kenneth Russell, The Aerospace Corporation

I.1 NOVEL LOW-COST PROCESS FOR 0.1pm T-SHAPED
GATE OF InGaP/InGaAs PSEUDOMORPHIC
HEMT 159
M. Sugiura, K. Morizuka, Research and Development C entef
Toshiba Corporation, Saiwai-ku Kawasaki, Japan

12 SUPPRESSION OF ELECTROCHEMICAL ETCHING
EFFECTS IN GaAs PHEMTs 163
Y. Zhao, Y. Tkachenko, D. Bartle, Alpha Industries, Inc.,
Woburn, MA

L3 ANALYSIS OF SURFACE-RELATED KINK
PHENOMENA OF GaAs MESFETS ..o 167
K. Horio, A. Wakabayashi, Faculty of Systems Engineering,
Shibaura Institute of Technology, Omiya, Japan

14 BIAS POINT DEPENDENCE OF THE HOT ELECTRON
DEGRADATION OF AIGaAs/GaAs POWER HFETs . 171
D. Dieci, M. Messori, C. Canali, Dipartimento di Scienze
dell’Ingegneria and INFM, University of Modenu and Reggio
Emilia, Modena, Itulv, R. Menozzi, G. Sozzi, Dipartimento di
Ingegneria dell’ Informazione, University of Parma, ltaly.
C.Lanzieri, Alenia Marconi Systems, Roma, Italy
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PANEL SESSION 3
Tuesday, Ocrober 19, 1999 - 3:20 p.m. — 4:50 p.m.

"LET'S ABANDON DIGITAL GaAs AND
CONCENTRATE ON WHAT I'T’S GOOD FOR"

Organizers/Moderators:
Bill Davenport, TriQuint Semiconductor

The digital context is for circuits operating at frequencies above 1.5
GHz. The panel will discuss the attributes of Si CMOS for digital
and wireless and SiGe for digital and wireless. and GaAs for digital
and wireless. How the strengths of each are manifested in the
products and how well the strengths can be leveraged to capture or
hold dominant positions in the digital and/or wireless markets. The
Si and SiGe members can turn the statement to GaAs vs Si and SiGe
by demonstrating how their market positions have evolved and how
the strengths of each can be utilized to escalate market dominance
for their digital and wireless products.

Panel Members:

Bob Bayruns Anadigics -Support GaAs wireless

Tom Lee Stanford -Support Si CMOS applications
Marylo Nettles AMCC -Support SiGe applications

Gary McCormack Vitesse -Support GaAs digital

VENDOR PRODUCT FORUM - RFIC MMW
MMICs, SIMULATION SOFTWARE, FOUNDRY
SERVICES, AND MEASUREMENTS

Tuesduy. October 19, 1999 - 3:20 p.m. — 4:50 p.m.

Chairman:

Mitch Shifrin, Hittite Microwave Co.
George Oliver ANADIGICS

Michael Poebl INFINEON

Dominic Ogbonnah  TRIQUINT

George Studtmann  ITT-GTC

Dan Green TRIQUINT

SESSION J
Wednesday, October 20, 1999 - 8:30 a.m.
High Speed InP HBT Ics

Chairpersons:
- Sweden

Mehran Mokhtari , Royal Institute of Technology
Marko Sokolich, HRL Labs

J.1 IMPLEMENTATION OF DIGITAL CIRCUITS IN AN InP
SCALED HBT TECHNOLOGY 181
B. A. Randall. D. J. Schwab, W. L. Walters, A. D. Nielsen, E. L.
H. Amundsen, B. K. Gilbert, Special Purpose Processor
Development Group Mayo Foundation, Rochester, MN, M. M.
Sokolich, Y. K. Brown, M. M. Lui, J. A. Henige, HRL
Laboratories, Malibu, CA

12 40 Gbit/s OPTICAL COMMUNICATIONS: InP DHBT
TECHNOLOGY, CIRCUITS AND SYSTEM
EXPERIMENTS 185
J. Godin, P. André, JL Benchimol, P. Berdaguer, S. Blayac, JR
Burie, P. Desrousseaux, AM Duchenois, N. Kauffmann, A.
Konczykowska, M. Riet, OPTO+, Groupement d’ Intérét
E(‘onnmiquc, Marcoussis, France

13 HIGH-SPEED MULTIPLEXERS: A 50Gb/s 4:1 MUX IN

InP HBT TECHNOLOGY 189
J. P. Mattia, R. Pullela. G. Georgieu. Y. Baeyens, H. S. Tsai, Y.
K. Chen, Bell Laboratories, Lucent Technologies, Murray Hill,
NJ. C. Dorschky, T. Winkler Von Mohrenfels. M. Reinhold, C.
Groepper, Bell Laboratories, Lucent Technologics, Nuremburg,
Germany, M. Sokolich, L. Nguyen. W. Stanchina, HRL. Malibu.
CA

J.4  InP DHBT 68 GHz STATIC FREQUENCY
DIVIDER 193
B. Tang, J. Notthoff. A. Gutierrez-Aitken. E. Kaneshiro. P. “~
Chin, A. Oki, TRW Spuce & Electronics Group, Redondo
Beach, CA

SESSION K
Wednesduy. October 20, 1999 - 8:30 a.m.

Frequency Converter and Transceiver MMICs
Chairpersons: Mohammad Madihian, NEC

Norman Chiang, California Eastern
Laboratories

K.1 A GaAs +3V LOW NOISE INTEGRATED
DOWNCONVERTER FOR C-BAND
APPLICATIONS 199
C. Trantanella, P. Blount. M. Shifrin, Hittite Microwave ™
Corporation, Chelmsford, MA

K.2  FULLY-INTEGRATED 5.2 GHz GaAs MESFET
TRANSMITTER MMIC FOR HIGH CAPACITY
WIRELESS LOCAL AREA NETWORK
APPLICATIONS 203
J.S. Weiner. Huan-Shang Tsai, Young-Kai Chen. Bell
Labs!Lucent Technologies, Murray Hill, NJ, E. Busking, T.
Tieman, J. Kruys. Lucent Technologies WCND, Nicuwegein,
The Netherlands

K.3 A 77 GHz GaAs pHEMT TRANSCEIVE MMIC FOR
AUTOMOTIVE SENSOR APPLICATIONS. ... e 207
A. Tessmann. L. Verweyen, M. Neumann, H. Massler, W.H.
Haydl, A. Hiilsmann, M. Schlechtweg, Fraunhofer Institute for
Applied Solid State Physics (IAF ), Freiburg. Germany

K.4  77GHz FULLY-MMIC AUTOMOTIVE FORWARD-
LOOKING RADAR 211
H. Kondoh. K. Sekine, S. Takatani, Hitachi Ltd., Central
Research Laboratory, Tokyo, Japan, K. Takano, Hitachi,
Automotive Products Group, K. Kuroda, Hitachi Research
Laboratory, R. Dabkowski. Eaton VORAD Technologies

SESSION L
Wednesday, October 20, 1999 - 10.20 a.m.

Metamorphic HEMTs for Low Noise & High Power
Millimeter Wave Applications
Chairpersons:

Young-Kai Chen, Lucent Technologies
Jan-Erik Mueller, Infineon-AG

L.1  STATUS OF METAMORPHIC In,Al,.,As/In,Ga,,As
HEMTs 217
(Invited Paper), A. Cappy, Y. Cordier, S. Bollaert, M.
Zaknoune, Institut D’ Electronique Et De Microelectronique Du
Nord, Cedex, France
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L2 MILLIMETER-WAVE LOW NOISE METAMORPHIC
HEMT AMPLIFIERS AND DEVICES ON GaAs
SUBSTRATES 221
P.F. Marsh, S. Kang, R. Wohlert, P.M. McIntosh, W.E. Hoke,
R.A. McTaggart, S.M. Lardizabal, R.E. Leoni 1L C.S. Whelan,
P.J. Lemonias, T.E. Kazior, Raytheon Microelectronics,
Advanced Device Center. Andover, MA

L.3  HIGH POWER AND GAIN AT 35 GHz UTILIZING AN
InAlGaAs/Ing..GagesAs METAMORPHIC HEMT........ 225
C.S. Whelan. W.E. Hoke, R.A. McTaggart, P.S. Lyman, P.F.
Marsh, S.J. Lichwala. T.E. Kazior, Ruytheon RF Components
Advanced Device Center, Andover. MA

PANEL SESSION 4
Wednesday. October 20, 1999 - 1:00 p.m. — 2.:40 p.m.

SMALL WAVES WITH BIG PROBLEMS:
PACKAGING ISSUES. WHO HAS THE
SOLUTION?2!!

Organizer/Moderator: Mitch Shifrin, Hitrite Microwave
Corporation
Norman Chiang, California Eastern

Laboratories

High volume commercial millimeter wave systems have spurred the
demand for low cost microwave and mmW packages. Package
design must be user-friendly. testable. reliable. flexible, atfordable.
and perform in the desired bandwidth. Come join the fray along
with a potpourri of expert vendors and users of packages. If you
want to prove your worth and your pay. come to this panel and see
the latest in a ball grid array packaging, bumped flip-chip, ceramic
solutions, multi-chip module and cost targets. You will learn; WHO
the players are, WHAT frequency ranges the technology is good for.
WHERE testing bottlenecks can be avoided. WHEN lead times are
critical which technology should be employed, and finally you will
be able to say, “WHY limit yourseif to these options I just attended a
panel and learned of a better solution!™. Be a reporter, question the
experts, come to the panel and uncover the 5 Ws of high frequency
packaging.

Panel members:

Bob Griffin MSC

Terry Cisco Ravtheon

Dave Bates Dielectric Labs
Keiichi Ohata NEC

John Kennedy Alpha

SESSION M
Wednesday, October 20, 1999 - 1:00 p.m.
Millimeter Wave Sources, Dividers, & Multipliers

Mitchell Shifrin, Hittite Microwave Co.
Brad Nelson. Space Systems/Loral

Chairpersons:

M.1  94/47 GHz REGENERATIVE FREQUENCY DIVIDER
MMIC WITH LOW CONVERSION LOSS....
S. Kudszus. W.H. Haydl, M. Neumann, A. Hiilsmann, -~
Fraunhofer Institute for Applied Solid-State Physics (1AF).
Freiburg, Germany

M.2 104 and 134 GHz InGaP/InGaAs HBT
OSCILLATORS 237
K. Uchida, L. Aoki, H. Matsuura, T. Yakihara, S. Kobayashi.§.
Oka, T. Fujita, A. Miura, Teratec Corporatin, Tokyo, Japan

M.3 PERFORMANCE OPTIMIZATION OF A
FUNDAMENTAL MILLIMETERWAVE VCO........... 241
D. Whitefield. Alpha Industries, Woburn, MA. R. Khanna, The
Massachusetts Institute of Technology, Lexington, MA

M.4  WITHBRAWN A 24W W.BAND SOLID-STATE MMIC
HIGH POWER MODULE
D. L. Ingram, P. P. Huang, B. Brunner, L. Stones, D. Yamauchi,
Y. C. Chen, M. Biedenbender. J. Elloitt, R. Lai. D. C. Streit. K.
F. Lau. H. C. Yen, TRW. RF Products Center. Redondo Beach,
CA

M.5 INJECTION-LOCKED OSCILLATOR AS FREQUENCY
MULTIPLIER FOR MILLIMETER-WAVE
APPLICATIONS 245
T. L. Nguyen, Nortel Networks, Ottawa, Ontario, Canada -

SESSION N
Wednesday, October 20, 1999 - 3:10 p.m.

Novel Control Circuits and Devices

Chairpersons: George Studtmann, ITT-GTC

Mitchell Shifrin, Hittite Microwave Co.

N.1  BI-DIRECTIONAL AMPLIFIERS FOR HALF-DUPLEX
TRANSCEIVERS 251
J.W. Archer, O. Sevimli, R. A. Batchelor, CSIRO
Telecommunications and Industrial Physics. Epping, Australia

N.2 A MINIATURIZED MMIC ANALOG PHASE SHIFTER
USING TWO QUARTER-WAVE-LENGTH
TRANSMISSION LINES
H. Hayashi, M. Muraguchi, NTT Nemwork Innovation
Laboratories, Wireless Systems Laboratory. Kanagawa, Jupan

[

55

(

N.3  MULTI-THROW PLASTIC MMIC SWITCHES UP TO 6
GHz WITH INTEGRATED POSITIVE CONTROL
LOGIC 259
J. Smuk. M. Mahfoudi, D. Belliveau, M. Shifrin. Hittite
Microwave Corporation, Chelmsford. MA

N.4 A LATERAL P-SI-N DIODE SPDT SWITCH FOR Ka-
BAND APPLICATIONS 263
M. Tanabe. J. S. Iwanaga, M. Ishii, K. Miyatsuji, Y. Ota. D.
Ueda, Semiconductor Device Research Center, Semiconductor
Company, Matsushita Electronics Corporation, Osdaka, Japan

SESSION O
Wednesday, October 20, 1999 - 3:10 p.m.

Mixed Signal and Digital 1Cs
Chairpersons: John Sitch. Nortel Nerworks
Steve Long, UCSB

0.1 WITHDRAWN MONOLITHIC 64QAM GaAs HBT
MODULATOR
R. Desrosiers, C. Hornbuckle, E. Mrozek, J. Lanphar, K.
Kobayashi. A. Oki. B. Pointer, TRW Electronics & Technology
Division, Redondo Beach, CA

0.2 A HIGH SENSITIVITY 10Gb/s DCFL LIMITING
AMPLIFIER WITH 0.2 pm GaAs MESFETs................. 273
H. Yamada, H. Murayama, K. Shiiba, T. Ichioka, T. Kimura,
Components Division, Oki Electric Industry, Tokyvo, Japan



0.4

HIGH RESOLUTION TRACK AND HOLD FOR
BROADBAND WIRELESS APPLICATIONS. ............... 277
S. Shah, S. McGarry, J. Sitch, Nortel Networks, Ottawa,
Ontario, Canada

A 3.3V, 21Gb/s, PRBS GENERATOR IN AIGaAs/GaAs
HBT Technology 281
M.G. Chen, J. K. Notthoff, TRW Space & Electronics Group,
Redondo Beach, CA

SESSION P

Wednesday, October 20. 1999 - 10:20 a.m.

Late News Papers

Chairpersons: TBD

P.1

P.3

P4

A 10 Gb/s OPTICAL TRANSMITTER MODULE WITH A
BUILT_IN MODULATOR DRIVER IC AND A
RECEIVER MODULE WITH A BUILT-IN
PREAMPLIFIER IC 287
N. Yoshida, M. Ishizaka, . Watanabe, M. Morie. M. Fujii, s
Wada. K. Numara, K. Fukuchi., K. Fukushima, J. Shimizu, M.
Yamaguchi, T. Maeda, NEC Corporation, Tsukuba. {baraki.
Jupan

TUNABLE LINEARITY CHARACTERISTICS OF A DC-3
GHz InP HBT ACTIVE FEEDBACK AMPLIFIER...... 2’_9\1_,
K. W. Kobayashi, A. Gutierrez-Aitken, P. C. Grossman, L. "
Yang. E. Kaneshiro. T.R. Block, A.K. Oki, D.C. Streit, TRW,
Electronics and Technology Division, Redondo Beach, CA

§7% EFFICIENCY, WIDE DYNAMIC RANGE
LINEARIZED HETEROJUNCTION FET-BASED POWER
AMPLIFIER FOR WIDE-BAND CDMA

HANDSETS 295
G. Hau, T.B. Nishimura, N. lwata, Kansai Electronics Research
Laboratories, NEC Corporation, Otsu, Shiga, Jupan

AN 800 MHz HBT CLASS-E AMPLIFIER WITH 74% PAE
AT 3.0 VOLTS FOR GMSK ......ocooviiiiiieneci e 299
G.K. Wong, S.I. Long, Department of Electrical and Computer
Engineering, University of California, Santa Barbura, CA



SESSION A
Monday, October 18, 1999 - 8:30 a.m.
PLENARY SESSION

Chairpersons: Robert Anholt, Gateway Modeling

A4

A5

Zachary Lemnios, MIT Lincoln Lab

GaAs.. THE TECHNOLOGY OF THE FUTURE, FUTURE, FUTURE (Invited Paper), A. Podell, Besser Associates,
Mountain View, CA

THE 1999 OUTLOOK FOR GaAs IC MARKETS AND TECHNOLOGY (Invited Paper), G. Bechtel, Strategies
Unlimited, Mountain View, CA

WITHDRAWN HI-V TECHNOLOGIES: AN INVESTORS’ PERSPECTIVE ON THE MARKET (Invited Paper), E. J.
Lum, Equity Rescarch Analyst. Wireless Communications Equipment, CIBC World Markets, San Francisco, CA

AlGaN/GaN MICROWAVE POWER HEMT's (Invited Paper), L.F. Eastman, Cornell University, Ithaca, NY

GaAs IC TECHNOLOGY IN ATE APPLICATIONS (Invited Paper), A. Armstrong, Vitesse Semiconductor, Camarillo, CA







