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Foreword

ECENT ADVANCES in GaAs semiconductor mate-
Rrial growth, the development of e-beam for submi-
cron lithography, and improved processing techniques have
not only improved the performance of conventional field-
effect transistors but also resulted in several novel het-
erostructure devices. At the present time, the focus of the
activity in materials is on producing highly uniform and
consistent ep1tax1a1 layers and improving processing tech-
niques to produce submicron geometries.

With improved materials technology, the band struc-
tures in GaAs devices can be engineered by introducing
materials with different band gaps in different regions of
the device. This flexibility provided by materials technol-
ogy has resulted in several novel HEMT structures, among
them pseudomorphic and lattice matched (InP-based)
structures. Both structures are now being actively pursued.
Their noise performance at both ambient and cryogenic
temperatures has set new records. They are now being
extensively used in applications requiring low-noise perfor-
mance. InGaAs-based HEMT’s also exhibit potential as
power devices.

Heterojunction bipolar transistors (HBT’s) are fast

emerging as an alternative to silicon bipolar and FET at

microwave frequencies. This is attributed to their low
power consumption, high power density, wide dynamic
range, low harmonic distortion, and low phase noise. For
applications such as EW, radar, and smart weapons, their
radiation hardness and high yield could be effecti\}ely used
to achieve low-cost systems. Several HBT-based MMIC
circuits have already been reported for both digital and
analog applications.

MESFET, the workhorse of the three-terminal devices,
has continued to improve over the years. The performance
of these devices has improved considerably and with shorter
gate length they are mow usable at millimeter-wave fre-
quencies.

All these device developments have encouraged and
stimulated researchers in areas such as large-signal charac-
terlzatlon accurate high-frequency parasitic modeling, and
noise characterization. This, in turn, has enabled circuit
designers to realize maximum potential of newer three-
terminal solid-state devices.

It can be observed that all three technologles ie., MES-
FET’s, HEMT’s, and HBT’s, will continue to be successful
in their own way and will have their own niche applica-
tions while providing the best performing components for
microwave and millimeter-wave systems. ‘

In view of these developments and to assess future
trends, the Microwave Theory and Techniques Society’s
Technical Committee on Microwave and Millimeter-Wave
Solid-State Devices (MTT-7) sponsored a workshop on
“FET Structures and Their Modeling.” This workshop was
held in conjunction with the 1988 International Microwave
Symposium in New York.

The workshop program included presentations by eight
speakers, who provided in-depth reviews of the technical
advances made so far and focused on the problems and
bottleneck issues of this technology. They also provided a
forum for discussions on future directions. The workshop
was very well attended and there was considerable audi-
ence participation. It is my pleasure to thank those active
participants of the workshop who shared their experiences
and concerns with the test of us and endeavored to make
this technical exchange very informative.

In keeping with the overwhelming interest of the work-
shop participants, it was thought that a Special Issue of the
MTT TrANsAcTIONS would be timely. The Technical
Committee on Microwave and Millimeter-Wave Solid-State
Devices has sponsored this Special Issue. The objective is
to present the background information, current state of the
art, and future trends in new FET structures and their
modeling aspects. The speakers at the workshop were
invited to contribute along with open solicitation for this
Special Issue. The response to the call for papers was very
encouraging, as evidenced by the number of papers ap-
pearing in this issue. This Special Issue is organized in four
major sections. The three invited papers present an
overview of the state of the art in HEMT, HBT, and
MISFET technologies. The next four papers are on power
devices and amplifiers. Various modeling aspects of de-
vices are dealt with in nine papers. The next seven papers
describe the new and novel structures. In addition, there
are six short papers briefly touching on modeling aspects
and applications.

As Guest Editor, I have enjoyed working to brmg about
this issue. I would like to express my appreciation to the
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F. Sechi J. Swift K. Weller I would like to thank Dr. Rodney Tucker, Editor of this
N. Shah R. Tahim S. Wemple TRANSACTIONS, for his technical advice and coordination
A. Sharma J. Taub C. Wen of this issue. Finally, I would also like to thank Ms. Gail
Y. Shih G. Taylor W. Wisseman Murakami, whose help in record keepmg made this issue
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