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WELCOME TO THE
1997 IEEE GaAs IC SYMPOSIUM

On behalf of the Executive and Technical Program Committees of the 18th annual IEEE GaAs IC
Symposium, it is with great pleasure that I welcome you to Anaheim, California.

Bill Stanchina and the Technical Program Committee have organized an excellent program that will
provide a clear view of the present technology capabilities, and stimulate considerable debate about the
future. Power Amplifiers for wireless applications, high speed digital communications, high speed
computing, and device technology and reliability will be featured in the paper sessions, and panel sessions.
We are especially thrilled with the quality of the sixteen Invited papers that form the framework of the
twelve technical sessions.

Top industry experts will present the Short Course, "IC Technology for Wireless Communications beyond
2000" offered Sunday. Organized by Mark Wilson, the course leads off with an overview of technology
requirements. The complete technology course covers ion implanted and epitaxial MESFET, HBT,
PHEMT, and silicon RF MOS.

Our two Vendor Product Forums have become one of our most popular features because they provide
technical coverage of the latest products hitting the streets. The four Panel sessions are the place to debate
what makes the best linear power amplifier, how to simulate a circuit, what makes the most reliable
PHEMT device, or how to build a 40GB/s communication system!

Another popular feature that has become a tradition at the Symposium is the Primer Course. This is the
perfect introduction to the next three days for those new to GaAs, or just want to get a better grasp of the
basics.

To complement the full technical program, we have provided some time for social interactions as well as
an opportunity to interact with the exhibitors while catching up with the newest technology available on the
market. The Sunday evening Opening Reception is the place to renew friendships and make new
acquaintances. The GaAs Technology Exhibition opens Monday evening where exhibitors will introduce
you to new products on display. The Tuesday night Theme party will be conveniently held at the hotel;
be prepared for lots of great food and entertainment.

For the first time this year we have guaranteed the Exhibition Luncheon, held Tuesday. This interaction
between the exhibitors and the attendees greatly enhances the Technology Exhibition. To make this
possible we have begun a program for corporate benefactors to help support the Symposium. This year I
would especially like to thank Anadigics, and RF Micro Devices for their support.

I would like to take this opportunity to acknowledge and thank the many individuals whose hard work and
dedication has made this year's Symposium a success. The volunteers, working on the Executive and the
Technical Program Committees, have put in many hours and have gone "beyond the call of duty" to bring
you a well organized and high quality Symposium. I would also like to thank the 1997 International
Advisors for promoting the Symposium in Europe and Japan. Special thanks go to all the past chairmen,
IEEE Conference Services, and VIP Meetings and Conventions who helped make our jobs easier.

Thank you for attending this year's Symposium and for your continued support. Welcome to Anaheim,
California. S

Phil Wallace
Chairman
1997 IEEE GaAs Symposium
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REGISTRATION (Short Course & Primer Course Only)

SUNDAY, OCTOBER 12, 1997

REGISTRATION (Short Course & Primer Course Only)
Continental Breakfast for Short Course

SHORT COURSE: “IC Technologies for Wireless

Applications Beyond 2000”

GaAs Reliability Workshop

Short Course Lunch

REGISTRATION for Symposium (and Primer Course until 5:30)
PRIMER COURSE: “Basics of GaAs Ics”

Symposum Opening Reception

MONDAY, OCTOBER 13, 1997

REGISTRATION

Continental Breakfast

SYMPOSIUM OPENING

SESSION A: Plenary Session

PANEL SESSION 1: Will PHEMTs and InP HEMTs survive in your ICs
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SESSION J: 40Gb/s Optical Communication ICs
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VENDOR PRODUCT FORUM 2

SESSION L: Millimeter Wave Integrated Circuits

Close of Symposium
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LINEAR, EFFICIENT, PORTABLE PCS POWER
AMPLIFIERS: $/dBc GaAs TECHNOLOGY BATTLE

Organizers/Moderators: Hausila Singh,
ITT
Fazal Ali,

Nokia

Reliable, low cost and linear power amplifiers are needed
for portable PCS applications. It is important that these
amplifiers are very efficient to provide longer talk time.
Several GaAs based technologies are being utilized to
develop power amplifiers for PCS applications. It is not
known at this moment which technology is favorite? A
technology will be the winner if it provides reliable, linear
power amplifier with lowest cost and highest performance.
The panel members, who are actively involved in PCS
power amplifier development, will address linearity,
efficiency, reliability, and cost for their technology of
choice.

Panel Members:

Jon Jorgenson RF Micro Devices

Ken Weller Rockwell International
Damian McCann Celeritek

Joe DeMoura Anadigics

Ray Pengelly Raytheon
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PANEL SESSION 3 153
Tuesday, October 14, 1997 - 3:30 p.m. - 5:00 p.m.
ACTIVE DEVICE MODELING: USERS’

PERSPECTIVES ON COMMERCIAL CIRCUIT
SIMULATORS

Robert Anholt,
Gateway Modeling

Organizer/Moderator:

One of the curses of bandgap engineering is that it has
provided us with so many different types of transistor
technologies that the active device models available in
commercial circuit simulators must struggle to keep up. This
panel explores users’ experiences with commercial RF and
SPICE simulators. Mike Golio (Rockwell) will speak on
quantifying large-signal model performance, device
characterization requirements and coping with process
variations. Micheal Schlechtweg (Fraunhofer Inst) will
compare analytical and table-based models for HEMTs with
respect to accuracy, simulation time and robustness. To deal
with over four types of transistor technologies, Texas
Instruments supports Libra models for foundry customers.
Martin Jones (TI) will describe the frustrations and
limitations of this approach. Paul White (Raytheon) will also
discuss experiences with supporting active device models in
RF simulators. Finally Dave Smith (TriQuint) will describe
his experiences supporting the implementation of the
TriQuint FET model (TOM) by commercial SPICE
simulators.
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Mike Golio Rockwell
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Paul White Raytheon

Dave Smith TriQuint
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Tuesday, October 14, 1997 - 12:30 p.m. - 2:00 p.m.

40 Gb/s (AND BEYOND) TDM FOR OPTICAL FIBER
COMMUNICATION SYSTEMS

Organizer & Moderator:
Mehran Mokhtari, .
Royal Institute of Technology, Stockholm, Swede

40 Gb/s systems seem to be well on their way to becoming a
reality, as demonstrated by the number of papers at the
symposium this year. The question still remains however, as
to whether 40 Gb/s TDM systems can ever become a
"practical” reality. If the answer is yes, then where is the
limit? How fast can TDM ultimately go?

Building 40 Gb/s TDM systems poses a new set of problems
that extend beyond the design methods used for lower rate
systems. Every circuit element, including the interconnect
between devices, becomes a complex circuit at 40 Gb/s. The
weak link may not be the IC, but the signal path from one
chip to the next. Even the test methods to verify performance
are being stretched to their limits. Although the results to
date look promising, can all the problems be solved?

The panelists will present their views on the achievements to
date and the challenges that remain. Topic areas will include
a debate over the best technologies (HEMT, HBT, etc.), the
competition from Si, packaging and interconnect issues, and
where the line between TDM and WDM will finally come to
rest.
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The 1997 Vendor Product Forum will provide an
opportunity for potential customers, business partners, or
other interested parties to learn about some of the latest
GaAs IC products available for wireless communication
applications. Because of the overwhelming interest in ICs
for microwave communications markets, both of the
sessions will focus on these types of products. Participants
in this year's Vendor Product Forum are among the leaders
in the industry. Today's speakers include representatives
from:

TriQuint
Raytheon
Hewlett-Packard
Texas Instruments
Celeretek
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W-CDMA: An Approach Toward Next Generation
Mobile Radio System, IMT-2000

Yukitsuna Furuya
Personal C&C Development Laboratories, NEC Corporation
10 Nisshincho, 1 Chome, Fuchu, Tokyo, 183, Japan
tel: +81-423-33-1061, fax: +81-423-33-1083, e-mail: furuya@pccrd.fc.nec.co.jp

1. Introduction

Rapid growth of cellular industry made
cellular phone as an indispensable equipment
for human life. Within Japan, cellular phone is
changing from a business tool to a personal
tool. Demands for higher quality services, such

as high capacity systems, wide area coverage _

( hopefully a world wide coverage ), high
speech quality, and various kinds of data
servites are becoming more and more serious.
Within ITU-R, standardization efforts toward
next generation cellular systems, which satisfy
such various demands, have been extensively
done. The system was originally called as
FPLMTS ( Future Public Land Mobile
Telecommunication Systems ) and is now called
IMT-2000 ( International Mobile
Telecommunications 2000 ). Requirements for
IMT-2000 air interface is summarized in Table
[[1]. Within Japan, study group toward IMT-
2000 was formed to make a valuable
contribution to ITU-R. After collecting various
proposals, followed by two year's evaluation,
Wide band CDMA based system is agreed to be
a good candidate for IMT 2000[2].

This paper describes the activities within Japan
and explains the candidate wide band CDMA
systemns.

2. Standardization within Japan

The air interface for IMT-2000 has been
discussed within FPLMTS Radio Transmission
Special Group ( referred as " special group "
hereafter ) in Japan.

The activity of special group is shown in Fig. 1
together  with  ITU-R  standardization
schedule[2]. At the first meeting, 29 proposals
were submitted from various organizations.
They were classified to CDMA technology (20
proposals )} and TDMA technology (9
proposals ). The detailed technology and system
evaluation were discussed within each Ad Hoc
group. After the round 1 evaluation, ( third
meeting ), CDMA Ad Hoc group decided that
there were four major proposals, System A,
System B, System C using CDMA/FDD

0-7803-4083-3/97/$10.00 © 1997 IEEE.

technology and single CDMA/TDD system.
TDMA Ad Hoc group decided two major
candidates; TDMA-A proposal based on
equalizer approach and TDMA-B(BDMA)
‘proposal based on OFDM technology.

At the end of the round 2 ( fourth meeting ),
CDMA Ad Hoc group proposed to merge three
CDMA/FDD - proposals into a single proposal,
primarily based on the system A proposal
considering some additional features from core
B,C proposals. CDMA/FDD proposal and
CDMA/TDD proposal formed a unified CDMA
proposal, so that systemn operators can select
suitable technology depending on the allocated
frequency band. Based on the reported
technology and experimental results, the unified
CDMA proposal , referred as W-CDMA
hereafter, was agreed to be a promising
candidate technology for IMT-2000 .air
interface. A new team was formed to determine
more detailed interface specifications for
CDMA technology. On the other hand, two core
technologies in TDMA Ad Hoc group were
regarded as not well proven yet. They were
decided to continue evaluation within the Ad
Hoc group.

3. W-CDMA System

The application of CDMA technology to mohile
radio systems has been reported in various
literature and a CDMA based cellular system.
called IS-95, has been introduced in several
countries[3],[4],[5]. CDMA systems with wider
bandwidth and different features from 1S-93
have been studied within the study woup.
Major parameters of CDMA/FDD Systemn A
proposal and CDMA/TDD proposals are shown
in Table 2,3[1]. Although there are several
bandwidth options depending on the frequency
allocation, the S MHz system is considered as a
primary system at this moment.

Compared with [S-95, W-CDMA(5MHz
system) has following features[6]:

DIt is easy to provide high bit rate services.
such as 144kbps or 384kbps because system
bandwidth is wider.



