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1990 IEEE
Heinrich Hertz
Medal Awarded
to John D. Kraus

John D. Kraus has received the 1990 Heinrich Hertz
Medal. Dr. Kraus (F'54) is the McDougal Professor of Elec-
trical Engineering and Astronomy (Emeritus) and Director
of the Radio Observatory of the Ohio State University.

This award recognizes outstanding achievement in
electromagnetics. “Contribution may be theoretical or
experimental in nature. Desirably, it should be both. The
contribution may deal with electromagnetics at any fre-
quency, and may entail, for example: generation, detec-
tion, transmission, propagation, or interaction with
matter.... The contribution must have been reported
widely, and with clarity, to enable others to make further
contributions.”

Dr. Kraus received B.S., M.S., and Ph.D. degrees in
physics in the early 1930s from the University of Michi-
gan. A radio amateur at age 14 and a physics Ph.D. at 23,
he trained himself to design experimental apparatus that
is elegant in its simplicity. His choice of topics for investi-
gation reveals unusual insight; his own analytical work
guided his experimental investigations.

Among his many contributions to antenna develop-
ment are the helical antenna, widely used for space com-
munications and broadcasting, and the corner reflector,
used for TV reception and as a reflecting radar target in
safe ship navigation.

By recognizing the importance of electromagnetic
radiation from cosmic sources, Dr. Kraus became one of
the pioneers of radio astronomy. He designed and built
the giant Ohio State University radio telescope now
known as ““Big Ear.” This major accomplishment was the
forerunner of many radio telescopes, including the
1,000-foot curved reflector in Nancy, France (1963), the

178-meter interferometer in Cambridge, England, and the
antenna built at Pulkov Radio Observatory, USSR (1959).
The radio mapping of the sky provided by Dr. Kraus and
his associates helped lay the cornerstone for modern
astronomy.

As an exemplary engineering educator, Dr. Kraus
achieved prominence as a classroom teacher and a lec-
turer. The program he helped to establish at Ohio State
University has been z key training ground for researchers
and engineers in antennas and radio astronomy. Most
antenna engineers and radio astronomers educated in the
last thirty years have used his outstanding textbooks,
Antennas, Electromagnetics, and Radio Astronomy. He has
also written two popular science books: Big Ear and Our
Cosmic Universe. All of these books have been translated
into foreign languages.

Dr. Kraus received the Navy Meritorious Service
Award in 1946, the Sullivan Medal of Ohio State Univer-
sity in 1970, the Outstanding Achievement Award of the
University of Michigan in 1981, the IEEE Centennial Medal
in 1984, the IEEE Edison Medal in 1985, and the Distin-
guished Achievement Award of the IEEE Antenna and
Propagation Society in 1985. He was elected to the
National Academy of Engineering in 1972.

The Heinrich Hertz Medal award comprises a gold
medal, bronze replica, certificate, and $10,000.

In This Issue

Page
Editorial Highlights .. ... ... .. ... .. . . . .. 2
Feature Article ... ... ... ... .. .. ... ... . ... ..., 4
Technology .............. ... ... ... ... .. .. .. 9
AdCom News .. .......... ... ... . ........... 11
Meetings and Symposia . ........ .. ... ... ... 19
Transnational Activities .. ... ... ... ... ... . ... 22
Publications . .. ... ... ... ... ... ... ... ... 26
Membership Services . ... .. ... ... ... 28
Intersocietal Relations .. .............. ... ... 31
Your Profession. ... ....... ... .. ... . ... ....... 33

MTT-S Newsletter Copy Deadlines

Issue Deadline
Fall October 1
Winter December 1
Spring February 28

IEEE MTT-S Newsletter Winter/Spring 1990



Editorial Highlights

Charles Malinow of Baltimore, Maryland, died on
October 31, 1989, as a result of complications following
leg surgery to correct circulation problems. He was 63.

Malinow managed his own business, C.L. Malinow &
Co., Inc., a sales representative company serving the
microwave community in the greater Baltimore-Wash-
ington-Virginia area. Charlie, orphaned at an early age,
was reared in Baltimore City, was a graduate of City
College, and specialized in electronics and engineering
at the Johns Hopkins University. During his multifac-
eted career in electronics, he worked for Westing-
house, Omni Spectra, and other companies, beginning
his career in the infancy of the radar and microwave
engineering industries. At the Radiation Lab at The
Johns Hopkins University, as throughout his career, he
was associated with some of the greatest scientific
minds of the microwave community. Charlie served on
the 1986 IEEE MTT-S International Microwave Sympo-
sium steering committee in local arrangements.

Malinow served with distinction in the armed ser-
vices during World War 1l. When he left the Navy with
the rank of Chief Petty Officer, he continued to serve
in the Coast Guard. For 21 years, he supported his
three sons’ undergraduate and graduate education. He
wanted them to have all the opportunities he never
had. As a parent, he showered them with love because
of his experiences as an orphan. As his son Kenny ob-
served, “"He devoted his life through the field of com-
munications to make the world smaller and believed
intensely that a rational, even-handed, and scientific
approach could only make the world a better place in
which to live.”

In business, he was a man of absolute integrity who
never pandered to a client’s whims and who never sold
a product in whose quality and productivity he did not
himself absolutely believe. As his son Andy said, “He
cherished substance over ‘flash’ and he was utterly
without pretense.”

Charles Malinow
1926-1989

Andrew, and Martin; and grandchildren, Jordon, Daniel,
and Matthew.

made to the following charities:

He is survived by his wife, Helene; sons, Kenneth,

Contributions in memory of Charles Malinow can be

American Diabetes Association
3701 Old Court Road
Baltimore, MD 21208

Save a Heart
302 Reisterstown Road
Baltimore, MD 21208

Charles Malinow: A Tribute
by Ed Niehenke

Charlie Malinow passed away on October 31, 1989. As
many of you know, Charlie was a great human being who
lived on this earth for 63 years and gave much to the
human race.

To the engineering community and specifically to the
Microwave Theory and Techniques Society, he gave

much. He sponsored meetings every year for both the
Baltimore and Washington MTT-S chapters to improve
the chapters’ programs for the members. He actively
worked on the 1986 International Microwave Symposium
Steering Committee from its start in 1981 to the event in
1986, adding his personal touches for the attendees from
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all around the world. He hosted the summer committee
meeting each year aboard his Taste of Honey on the Ches-
apeake, where many of the symposium innovations were
dreamed up. He personally designed the welcoming ban-
ner, which was hung across the street welcoming the
microwave engineers to Baltimore in twelve languages.
He, along with his wife Helene, made many contributions
to the success of the symposium, and he continually came
up with suggestions to enhance it. Charlie told me many
times, “Ed, we can do it. The symposium will be a great
success, and the symposium attendees will remember Bal-
timore for years to come.” Charlie was proud to be able
to serve on the committee, and this experience was a high
point in his life.

In the business world, Charlie will be remembered for
his willingness to supply quality products to his clients as a
sales representative for his own company, C.L. Malinow &
Co. Any time some technical information about products
was required, Charlie made sure the engineers were vis-
ited by his principals to supply detailed information to get
the job done right. Charlie was a man of integrity and
followed this principle in all his dealings.

Charlie will be remembered as a man to be emulated as
a husband to his beloved wife of 41 years, Helene, and as a
father to his three children. He taught many lessons to his
children. He taught them, by example, a reciprocal
respect for his devoted wife, to whom he was devoted
absolutely and with whom he shared a love and under-
standing that was as beautiful as it was unique. He taught
them to be disciplined and dependable and to accept the
responsibilities life imposes with competence and consis-
tency and a strong sense of duty. He taught his family
always to be there for one another, with mature caring,
love, and good humor. Charlie, in his own inimitable way,
was a master teacher.

Charlie will be remembered as a friend to whoever
needed his help. Without seeking praise or credit, when a
relative of a friend sought help for that unfortunate boy at
the National Institute of Health who could only survive in
a bubble, it was Charlie who picked up at the airport the
one matching blood donor, who came here regularly
from Boston to keep that little boy alive, and who enter-
tained him.

Charlie was a gentle and kindly spoken man who never
spoke harshly about people. Many of you have received
his miniature penny, which he has been giving out over
the last decade. He was great because of the richness of
his personality and his lifelong commitment and quest to
integrate ethics with caring for people and progress.

Mr. Niehenke is an advisory engineer at Westinghouse
Electric Corporation in Baltimore, Maryland. He and Charlie
Malinow were friends for over 20 years.

Editor’s Notes

by Gary Lerude

Please welcome the Winter/Spring issue of the MTT-S
Newsletter. | hope you are as glad to receive it as | am to
get it to you! As this issue goes to press, the temperature
in Dallas is nearing 100°F (38°C), and winter and spring are
but distant memories. Hopefully, you’ve noticed that this
issue is late in arriving and have missed the informative
mixture of administrative news and feature articles. My
apologies. A change in work assignment at the same time |
was assuming the role as newsletter editor swamped me,
and | have found myself overcommitted with too little
time devoted to being the editor. However, we're taking
steps to correct that problem and still plan to publish all
three issues this year. (See the updated copy deadlines at
the bottom of page 1.)

My unfortunate circumstances have left me all the
more appreciative of the outstanding job Peter Staecker
did publishing the newsletter from 1987-89. He and his
team deserve recognition for producing quality articles,
publishing on time, and actually reducing the cost of the
newsletter over his 3-year term as editor. Peter is facing a
new challenge now as chairperson of the steering com-
mittee for the 1991 MTT-S International Microwave Sym-
posium, to be held in Boston from June 9-13, 1991.

I would also like to acknowledge the efforts of Zvi
Galani, Special Articles Editor until this year, when he was
elected to MTT-S AdCom and appointed AdCom Secre-
tary. As Special Articles Editor, Zvi recruited authors to
write technical tutorial and review articles and then
worked with the authors to ensure the articles were infor-
mative and readable. One of Zvi's contributions appears
in this issue: “Microwaves To The Rescue” by William
Brown. Replacing Zvi, we're fortunate to have recruited
John Eisenberg, a consultant in microwave technology
who works in the San Francisco Bay Area.

You may notice several changes in format in this news-
letter, compared with previous issues. Recognizing the
truly worldwide membership of the MTT-S, we're inaugu-
rating a “Transnational Activities” section to consolidate
and report on MTT-S news of interest to members in Re-
gions 8-10. (See pages 22-25.) Rolf Jansen has agreed to
serve as editor for Region 8, and we are currently recruit-
ing editors for Regions 9 and 10. This step parallels the
recent creation of a Transnational Committee as a stand-
ing committee of the MTT-S AdCom.

Continued on page 37
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Microwaves to
the Rescue

by William C. Brown
Microwaves to the rescue of what? And in what form?

The answer: ““Microwaves in the form of beamed
power transmission to the rescue of the space program
and of the Earth from the greenhouse effect.”

Are such answers absurdly presumptuous? Perhaps it
would seem so at first glance, but an examination of the
technologies that can be applied to the current and future
problems of space and energy indicates that beamed-
power technology could become a very useful tool.

The extent to which space will be developed in the
future depends on a better transportation mode in space
and on a more convincing reason to develop space than
“just because it is out there.” The solution to the green-
house effect and the warming of the Earth depends
largely on eliminating or greatly lessening the burning of
fossil fuels that accounts for a large part of the carbon
dioxide released into the atmosphere.

The technologies being considered to solve these
problems are few and, without exception, are wanting in
one or more critical aspects that put their future efficacy
and acceptance in doubt or that limit the extent of their
application.

Beamed power transmission, when combined with
other electronic technologies such as electric propulsion
and photovoltaic arrays, makes possible new solutions to
the space program hiatus and the need for pollution-free
sources of energy. Beamed microwave power can be con-
sidered as a subsystem for three interactive space systems.

The first of these systems is the Solar Power Satellite
System, in which energy is captured from the sun and sent
efficiently to Earth via multi-gigawatt but low-power-
density microwave beams over a distance of 22,400 miles
from geosynchronous orbit.?

The second system is a greatly improved transportation
system between low-Earth orbits that are from 200 to 800
miles above the Earth and geosynchronous orbits that are
22,400 miles above the Earth.3 The orbital transfer vehicles
that are involved use ion thrusters that can lessen the
amount of required propellant mass by a factor of ten or
more over that of conventional chemical propulsion. The
huge thirst of these electric thrusters for electric power
and energy is supplied by high-power microwave beams
that are emitted from a series of radiating antennas on
land masses around the Earth’s equator.

The third system, which is closely associated with the
equatorial arrangement of transmitters, supplies power to
orbiting industrial parks in low-Earth orbit.4

All of these systems can be visualized as being interac-
tive with each other. The transmitters of the equatorial-
based system can supply electric energy to the industrial
parks that, among other functions, could build portions of
the solar power satellites, which would then be raised to
geosynchronous orbit by the electrically propelled
interorbital vehicles. The same basic microwave beamed-
power technology is used in all of the microwave
subsystems in these three applications.

The basic beamed-power-transmission technology
consists of converting dc power into microwave power at
the transmitting end, forming the microwave power into
electronically steerable microwave beams, and capturing
the microwave power and converting it back into dc
power at the receiving end. The frequency used will
probably be in the 3-gigahertz region because of low
attenuation through the atmosphere under all atmo-
spheric conditions. This frequency is also where much
of the present, well-advanced technology has been
developed.

This technology and its current status will be discussed
in some depth in a companion article in a future Newslet-
ter. It involves new, unusual antenna technology at both
the transmitting and receiving ends and very high
efficiencies in the interconversion of microwave and dc
power at both ends of the system.

In this article, we will first review alternative energy
sources, including the Solar Power Satellite, that could be
used to mitigate the greenhouse effect resulting from fos-
sil fuel burning. Then, we will review the need for a better
space transportation system and how microwave beamed
power in combination with ion thrusters could fulfill that
need.

Meeting the Challenge of
the Greenhouse Effect

For the first time in human history, mankind in this
century has obtained the means for its own extinction. In
fact, it has developed two approaches. The first means was
the establishment of an arsenal of nuclear weapons which,
if used with abandon, seriously threatens mankind’s exis-
tence. The second approach, less abrupt but potentially as
effective, is the buildup of carbon dioxide in the Earth’s
atmosphere, caused chiefly by the wholesale burning of
fossil fuels. The seriousness of the resulting warming of
the Earth, or greenhouse effect, is now generally recog-
nized by the world community, which is beginning to
evaluate options to mitigate, if not to reverse, this trend.

The enormous scale of the problem that we face can
be shown by considering the current energy-generation
paradigm in the United States. Fossil fuel burning
accounted for over 85 percent of the 76 quads of energy
generated in the United States in 1984. A quad of energy
is one quadrillion BTUs, or about 300 billion kilowatt
hours. Eighty-five percent of 76 quads represents about
20 trillion kilowatt hours of electric energy per year. Most
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of our energy requirements, including those for transpor-
tation, could be met with electric power. But, to generate
that amount of electric energy would require over
2500 gigawatts of generating capability, equivalent to 2500
of our largest 1000-megawatt generating units. The
world’s energy use is about four times that of the United
States, and the use of energy in the Third World countries
is rising at a rate several times the growth rate in the
developed nations.

Against this backdrop of the world’s energy require-
ments, we evaluate the potential of nonfossil sources of
energy and particularly the sources of electrical power
and energy. The most recognized alternative to the use of
fossil fuels for generation of electrical power is nuclear
energy. Energy derived from fission is already a proven
approach to generating electrical power and heat. The
associated problems are the disposal of nuclear wastes and
the safety problems associated with a scale of use which
would be at least 20 times that now in use in the United
States if the bulk of our energy requirements were met
with electrical power. Cogeneration, in which the waste
heat from the thermal cycle is used for various heat
requirements, would lessen the number of new generat-
ing facilities required. But, for the long term, nuclear fis-
sion suffers from the fact that the amount of fissionable
material on Earth is limited.

So, we turn to nuclear fusion, for which the sources of
fuel are virtually unlimited. Unfortunately, however, the
future of nuclear fusion as a source of electrical power is
very clouded. It has been under a research phase for four
decades and many billions of dollar have been spent.
Despite its promise, it is far from a proven technology.

In the near term, conservation and the more efficient
use of energy could substantially contribute to mitigating
the Earth’s warming; in fact, current efforts in this direc-
tion might be responsible for the drop in the energy used
per capita in the developed nations. However, its poten-
tial as a substitute for more energy-generating capability
becomes very limited as efficiency and conservation
approaches become fully exploited.

Other so-called renewable sources of energy such as
hydropower, wind power, and geothermal power can and
will make their contributions, but they too are limited.

Of all the sources of energy to replace the burning of
fossil fuels, the direct use of the sun’s energy seems to be
the best bet. An existing and successful technology can
convert the sun’s flux into electric power either directly
by means of photovoltaic cells or by means of a thermal
cycle using turbine generators. In certain regions of the
Earth, including the southern part of the United States,
enough sunlight falls onto each square mile to generate
600 million kilowatt hours of electricity per year with a
conversion efficiency of only 15%. Urban pollution prob-
lems in cities like Los Angeles will stimulate a changeover
to electric vehicles. Given the rising pollution problems in
the Los Angeles area caused by gasoline-burning cars, the
inevitable increase in the cost of gasoline, the rapidly fall-
ing cost of converting the sun’s energy directly into elec-

tric power, and the favorable solar insolation in that area,
there is the good possibility of a commitment to finding a
solar solution by the year 2000 to the pollution problem
caused by automobiles in that region.

The problem with solar energy captured on Earth is
that the weather and the day-night cycle make it neces-
sary to build very large collection areas and large, very
expensive storage facilities if the arrangement is to be
used for base-load electrical power. Extensive areas of the
Earth are not favored with large amounts of sunshine, par-
ticularly in the winter; hence, the capital cost of the arrays
and the energy storage facilities will be a severe problem.
However, these considerations will not deter the use of
the technology in those areas favored by the amount of
sunshine they receive the year around.

For those locations not so well favored, the storage and
long-distance power transmission problems can be
removed by a complementary technology that captures
the sun’s energy in geosynchronous orbit with a satellite
that is exposed to the sun’s radiation almost continuously
and then beams the power to Earth by means of a micro-
wave beam. This approach, proposed by Dr. Peter Glaser
of Arthur D. Little, Inc. in 1968, eliminates both the
energy-storage problem that is unavoidable on all Earth
locations and the power transmission problem to areas on
Earth remotely located from sunny regions.?

This option, which makes intensive use of microwave
beamed-power technology, was found by the President’s
National Commission on Space to be potentially the only
large-scale commercial application of space.® The concept
was studied in considerable depth, not only from techno-
logical but also from societal points of view, in an exten-
sive study jointly sponsored by the Department of Energy
and NASA between 1977 and 1980.2 In this extensive
study, no insurmountable obstacles were found that
would preclude further interest and study. During the last
decade, technological progress had been extensive in all
aspects of the system and especially in microwave tech-
nology. The status of this technology will be discussed in a
later issue of the Newsletter. The need for an environmen-
tally benign source of electric power has now become
recognized as a national and an international goal.

The All-Electronic Space
Transportation System

The Solar Power Satellite can become a reality only if
the high cost of placing solar power satellites into orbit by
conventional chemical propulsion means is lowered
greatly by implementing a much better, lower cost tech-
nology. This high cost of transporting material by conven-
tional rocket propulsion from the strong gravity of the
Earth to geosynchronous orbit has inspired the idea of
using the moon’s resources for much of the materials that
go into a Solar Power Satellite. The material is much more
easily transported from the weaker gravity of the moon to
a geosynchronous satellite location. However, establishing
the moon as a substantial material base will also require
much better transportation to and from the Earth. Also,
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many construction materials and components still must
come from the Earth. In truth, the high transportation
costs, based on the use of conventional chemical rockets,
make such projects as the Solar Power Satellite, the colo-
nizing of the moon, or a permanent base on Mars appear
to be little more than fantasy.

This is bad because, as we have seen, the Solar Power
Satellite would be an enormously beneficial use of space.
Beamed-power-transmission technology in combination
with electric propulsion could solve this problem.

It has long been recognized that if there were a low-
mass source of electric power and energy for it, electric
propulsion could lower the cost of transportation from
low Earth orbit to geosynchronous orbit by at least 90 per-
cent. Unfortunately, the mass of conventional sources of
electric energy and power in space is many times the mass
of the electric thrusters, which nullifies their potential. As
Ernst Stuhlinger states in his pioneering book on electric
propulsion, published in 1964, “Even a cursory look at the
ion propulsion system reveals that the most critical com-
ponent from the engineering standpoint is the source of
electric power.” He went on to state, “The necessity of a
concentrated effort to develop efficient and reliable nu-
clear-electric space power sources in the kilowatt and in
the megawatt range cannot be over-emphasized.” These
statements were made before the potential of beamed
microwave power was known.

While electric propulsion technology steadily advanced
during the intervening years, a low-mass power source
that could be carried aboard the orbital transfer vehicle
did not materialize from either nuclear or solar photovol-
taic sources. To be more specific, while the specific mass
of current ion thruster designs is about 1 kilogram for
each kilowatt of power they consume, the specific mass of
a projected but as yet undeveloped 100-kilowatt nuclear
power source is 30 kilograms for each kilowatt of power
generated. This makes it untenable as a power source for
LEO-to-GEO (low Earth orbit to geosynchronous Earth
orbit) transportation, although such nuclear reactors may
be necessary and acceptable for deep space missions and
as a source of power on the moon. Likewise, solar arrays
are unsuitable for a power source because of their rela-
tively high specific mass (10 kilograms per kilowatt of dc
power output) and high susceptibility to radiation damage
as they pass relatively slowly through the Van Allen belt.

Microwave beamed-power transmission promises a
solution to the electric thruster power source dilemma
because the receiving end of the system, carried aboard
the vehicle and commonly called the “rectenna,” has a
specific mass of 1kilogram per kilowatt, or about the same
as that of the ion thruster. Moreover, the power-
conditioning interface between the rectenna and the ion
thruster is minimal compared with that for either the
nuclear-power or photovoltaic-array source.

The combined specific mass of the ion thruster and its
electric power source is so low compared with that of
previous combinations of thrusters and power sources

that comparatively very high accelerations result from the
ion thruster. These high accelerations promise to revolu-
tionize LEO-to-GEO transportation and eventually estab-
lish a new standard for in-space transportation that will
replace the current chemical propulsion method.

These low specific masses for the thruster and its
power source allow the thrusters to operate with a ratio
of thrust to propellant mass consumed that is at least ten
times that of the best conventional rocket propulsion. As
a result, the cost of transporting propellants between
Earth and low Earth orbit for use in further transportation
in space is lowered by 90 percent. To the extent that such
transportation is an environmental consideration, its
harmful effect will be greatly lessened by fewer flights.

The all-electronic approach to propulsion has other
advantages over conventional rocket propulsion.

These include relatively slow acceleration so that the
vehicles and their payloads can have relatively low mass
densities. Current rocket-propelled interorbital vehicles
and their payloads have to be structurally designed to
withstand several g of acceleration. By contrast, the accel-
eration of an electrically propelled vehicle will be less
than 0.1 g, so that space vehicles made in space might be
revolutionary in design.

Another characteristic advantage of microwave
beamed-power transmission is the modular structure of
both its receiving rectenna and the phased-array transmit-
ting antenna. Either of these elements can be made larger
easily by simply adding more modules. This gives the
technology great flexibility as contrasted with nuclear
power, for example, which would necessitate a huge
development activity to move from the present 100-kilo-
watt unit being developed to a 10-megawatt unit. It
should be recognized that the all-electronic orbital trans-
fer vehicle will require at least 10,000 kilowatts of re-
ceived power.

Finally, electrically propelled vehicles are much safer.
They reenter the Earth’s upper atmosphere on their
return journey with the same low velocity they left it with.
This is in sharp contrast with a rocket-propelled vehicle,
which must reenter the atmosphere with high velocity,
use a heat shield, and decelerate with a g-force of 3 or 4.

‘‘Transportronics’’

These new areas of application for microwaves need a
global, all-inclusive term for identification and classifica-
tion purposes. Such a term will stimulate discussion and
dissemination of information. The term “transportronics,”
a combination of “transport” and “electronics” is tenta-
tively proposed. The term is particularly applicable to the
all-electronic orbital transfer vehicle that uses electronic
propulsion and an electronic means of supplying the
power for the ion thrusters. But, in a more global or gen-
eral sense, energy in the transportronic mode is being
transported by electronic means that use mass-free elec-
tromagnetic beams as distinguished from transporting
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energy by boat, airplane, wires, and by all other forms of
transportation of energy that have mass. With this defini-
tion of the term, the Solar Power Satellite, with its com-
bined use of photovoltaics and beamed microwave
power, would qualify as a transportronic application, as
would beaming power to orbiting industrial parks.

Such technology is not limited to space applications,
but appears to have very limited terrestrial application.
One potential terrestrial application is microwave-
powered aircraft, in which the Canadian government has
recently made substantial technological progress.¢

Factors Hindering The Adoption
of Transportronic Technology

Many factors, both technological and societal, hinder
the adoption of beamed microwave power in the applica-
tions that have been discussed.

The most serious system consideration that hinders
adoption is that, because of orbital mechanics, the
phased-array transmitters must be on the equator. If they
are at any other place, the dwell time between the micro-
wave beam and the satellite is much too low to be practi-
cal. Otherwise, beamed power from the Earth would
probably be considered seriously as a source of power for
the United States space station, because supplying power
on board the space station is a problem with existing
technologies.

Other known reasons for using the equator make it the
preferred launch site, particularly for satellites in geosyn-
chronous orbits. For these satellites, the higher rotating
speed of the Earth at the equator negates the need for
cross-range correction of their orbits, making an equato-
rial launch much less costly. The stable climatic conditions
at such launch sites are also favorable.

From a societal and geopolitical point of view, the
adoption of these beam-powered space systems depends
greatly on the degree of international participation in the
development of space. From an economic point of view,
such projects as the Solar Power Satellite, which would
benefit all nations, appear to require a high degree of in-
ternational cooperation in planning and developing the
system; therefore, general agreement that the equatorial
plane would be used to deploy the system in space seems
necessary.

In any event, the Arianne launch site near the equator
in French Guiana is being used internationally as the pre-
ferred launch site for satellites in geosynchronous orbit.
The momentum has already started commercially. Per-
haps it is not too far fetched to think that an array of
transmitters around the equator might be modeled after
Intelsat and be operated as a public utility is run in the
United States. In this case, the utility would supply
beamed microwave power on demand from its satellite
customers.

Conclusion

Although it is difficult to predict when there will be
major activity in transportronics as described in this
paper, the desire for a much greater practical use of space
will in time cause it to be seriously considered. The mi-
crowave community should be ready to support such an
effort.
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transmission. The technology was first used in a micro-
wave-powered helicopter in 1964, followed by the
DOE/NASA-supported study of the Solar Power Satellite.
Mr. Brown then worked on several NASA contracts to ex-
tend the technology and range of applications.
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Mr. Brown retired from Raytheon in 1964 and is now a
consultant on beamed-power devices and system tech-
nology. He holds a BS degree from lowa State University
and an MS degree from MIT. He is a Fellow of the IEEE
and of IMPL.

Feature Articles
for the
MTT Newsletter

by Zvi Galani

The MTT Newsletter staff is interested in obtain-
ing feature articles dealing with current topics in the
technical and professional areas of interest to MTT
members. These articles should provide members
with a general understanding of the topic and its
significance in current and future activities in the
microwave field. | would like to emphasize, how-
ever, that these special articles should cover topics
in a broad, general sense. Specific design techniques
and applications will be covered in the papers ap-
pearing at the MTT Symposium and in the
Transactions.

If you know of a topic that is current and/or you
are willing to contribute an article to the Newslet-
ter, please contact:

John Eisenberg
25 Parson Way
Los Altos, CA 94022
(405) 941-7426

This issue features the first part of the article on
beamed microwave power ‘“Microwaves to the
Rescue,” by William C. Brown. It explains the con-
cepts of beamed microwave power, compares it to
other sources of energy, and describes its techno-
logical, societal, and geopolitical implications.

A feature article on filters will be published in the
next issue of the Newsletter.

The editorial staff of the Newsletter hopes that
these articles are informative and useful to the
MTT-S community.

Your comments and suggestions are welcome.

(Editor’s note: With his election to MTT-S AdCom and
appointment as MTT-S Secretary, Zvi has relinquished
his role as Feature Articles Editor. We thank Zvi for the
excellent job he’s done and welcome John Eisenberg,
who has agreed to assume the duties of Feature Arti-
cles Editor.)

1991
IEEE Microwave Theory
and Techniques Society
Fellowships and
Grants-In-Aid

GRADUATE FELLOWSHIPS
e Several $5,000 fellowship awards each year

® For graduate research studies in microwave engi-
neering on a full-time basis

® Applicants must have attained high academic
achievement in engineering or physics

® Award can be granted in addition to any other
support received by student

® Award cannot be used for equipment purchase,
travel, supplies, etc.

® Award made to institution for support of named
student

e Faculty supervisor must be MTT-S member.
Application deadline: 22 October 1990

EDUCATIONAL GRANTS-IN-AID
e For individual members of MTT-S

e Nuiriber and amount to be based on proposals
submitted, proposed ativity, financial justifica-
tion, and Society budget

e Applicant must be MTT-S member of 5 years
standing

e Applicant must be a full-time employee of a de-
gree granting institution of higher learning or a
not-for-profit research institution

e Emphasis is on supporting junior faculty
members

@ Award made to institution for support of named
individual research activity (i.e., faculty member,
etc.)

e Award may be used for equipment, travel, sup-
plies, or individual use, directly related to a
clearly defined microwave activity

® Funds cannot be carried over into second year.
Application deadline: 12 November 1990

For applications for the Fellowships and Grants-in-
Aid contact:

Dr. Jorg E. Raue

Chairman, MTT-S Educational Awards

Committee

TRW, Electronics Systems Group, R5/1291

One Space Park

Redondo Beach, CA 90278

(213) 813-8224

Requests for application materials must be received
no later than 15 October 1990.
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Workshop on Emerging
Technologies

by Jorg E. Raue
Chairperson,
Long-Range Technical Planning

A workshop on emerging technologies was held in
Dallas on December 11, 1989, as a result of recommenda-
tions of the MTT-S Long-Range Technical Planning Com-
mittee. The objective of this meeting was to plan for an
annual Workshop on Emerging Technologies, including
establishing the format, location, and technology areas.
The meeting focused on

e How to effectively identify emerging technologies
of interest to the MTT Society

® Methods to disseminate this information to all MTT
members

® Methods to influence the annual MTT-S Interna-
tional Microwave Symposium Program (call for
papers, as well as a framework for session titles, fo-
cused sessions, and workshops) for timely exposure
of emerging technologies

Fifteen of the 18 Technical Committee (TC) chairper-
sons were present at the meeting. They each presented
10-minute summaries describing new and emerging tech-
nologies within their respective areas. They focused on

e State-of-the-art technology in their areas
e Emerging technologies already identified
e Potentially emerging or budding technologies.

Because of the success of this initial meeting, which
was shown by the enthusiasm of the participants and by
the many examples of interactive efforts among TC chair-
persons before the meeting, it was decided to hold this
meeting on an annual basis. The meeting will be entitled
“Emerging Technologies Workshop.” The 18 Technical
Committee Chairpersons are charged to gather, coordi-
nate, and present the latest and the newest technologies
and trends. The next such workshop will be held on Janu-
ary 15, 1991, in Boston.

Information on emerging technology issues that were
identified will be featured in future newsletters. They
should be of substantial interest, since they will contribute
to the generation of a roadmap for the future thrusts of
the MTT Society.

The TC Chairpersons will coordinate among them-
selves and make recommendations to the Long-Range
Planning Committee regarding future MTT Symposium
session titles and workshops. The LRPC will then supply
this information to the Symposium Technical Program
Committees for evaluation and use.

The Advent of the Signal
Microprocessor

by Bill J. Hunsinger

Introduction

In the past 15 years, the power of software-pro-
grammable signal processing, embodied in the digital
microprocessor, has revolutionized the telecommunica-
tion, personal computing, and electronic control indus-
tries. Many of the computational techniques directly
applicable to radars, spread-spectrum receivers, artificial
intelligence, speech recognition and image processing
have one thing in common: they require many multiply
and accumulate (MAC) operations per second. The digiti-
zation and computational requirements of such systems
demand the use of large, powerful computers operating
in a non-realtime mode. Recently introduced digital sig-
nal processors (DSPs) have reduced MAC times to
approximately 30 ns, but this is still far too slow for many
realtime applications.

A new computational engine called the “Signal
MicroProcessor” (SMP) is designed to handle signals just
as its counterpart, the digital microprocessor, is designed
to handle data. The SMP performs these signal processing
functions with MAC times as low as 30 picoseconds and
eliminates the need for high-speed analog-to-digital con-
verters (ADCs). The SMP is a massively parallel processor
implemented on a single chip, supported by a software
operating system, and mounted on a printed circuit board
for interface to standard personal computers.

The SMP has been enabled by the new high-speed
buffer memory technology called acoustic charge trans-
port (ACT). The ACT is a sample memory that stores a
packet of electrons with charge proportional to the
amplitude of the input signal at the sampling instant. Each
packet of charge is isolated and transported by ultrasound
from one processor to the next in the massively parallel
computational engine.

Storing sample strength as a quantity of charge has sev-
eral advantages over the conventional approach of
encoding and storing information in the form of bits:

® The problem of encoding wide-bandwidth signals
with an ADC is entirely eliminated in some applica-
tions; in others the speed and accuracy require-
ments of the ADC are substantially reduced by the
preprocessing performed by the SMP.

e The multiplication process is greatly simplified be-
cause a signal stored in the form of an amplitude is
multiplied by a coefficient simply by running it
through a programmable attenuator. The result is
the product of the digitally programmed attenua-
tion and the input signal.
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® A programmable attenuator multiplies at rates ex-
ceeding 350 million samples per second, consumes
little power, and occupies a small fraction of the
chip area required for a digital multiplier. Because
of this reduction in complexity and power con-
sumption, it becomes practical to implement hun-
dreds or even thousands of multipliers on a single
chip, each operating at rates exceeding several hun-
dred million multiplies per second.

@ The accumulation process which follows the multi-
pliers is also significantly simplified when the prod-
uct result is represented by an amplitude, because
the summation is inherently accomplished by the
bus that connects all the multipliers together. A
summing bus accumulates samples at a rate exceed-
ing 45 billion per second, consumes no power, and
occupies only the chip area required to make an
electrical connection.

Transporting the sample from multiplier to multiplier
with ultrasound greatly simplifies the controller required
to coordinate the large number of extremely high-speed
parallel processors:

e The timing of the ultrasound transport is precise,
reducing errors arising from gate delays that often
cause problems in high speed systems.

e Transporting the sample from processor to proces-
sor via ultrasound greatly reduces switching noise
and the need to filter it out in downstream
processors.

e The controller is inherently imbedded in the buffer
memory and occupies no additional chip area.

® The processing architecture in which samples are
carried between processors substantially reduces
the complexity of the software controlling the data
flow.

Enabling Technology

The operation of the ACT as a buffer memory in an
SMP processor is illustrated in the figure below. The
piezoelectric GaAs substrate is fitted with a transducer
that generates an ultrasonic wave used to transport the
information from one processor to the next. The ultra-
sonic wave creates a traveling potential well that captures
a packet of electrons at the source and transports it down
the transport channel; the number of electrons in each
packet is proportional to the voltage on the source at the
sampling time. The ultrasound transports the subsurface
packet down the channel to the drain at the opposite end
without the aid of any surface features. Packets are sensed
at any point along the propagation path by simply placing
an electrode across the clear surface of the transport
channel and connecting it to a programmable-attenuator
multiplier. Several points should be noted:

e The sample memory port senses the charge but
does not change the number of electrons in the
packet. True nondestructive sensing is realized.

e The absence of features above the transport channel
leaves room for implementing a large number of
sample memory readout ports. These ports provide
the inputs to the many multipliers located along the
channel.

® Moving information from one processor to the next
usually gives rise to system noise. The ultrasonic
transport mechanism is self-clocking at a single fre-
quency, allowing clock noise to be easily filtered
out.

e The sampling rate of ACTs typically runs from 200
MHz to 1GHz, giving processing rates of tens of
billions MAC operations per second.

® The ACT is implemented on semiconducting GaAs
so that high speed attenuators, switches and digital
RAM required to implement the SMP are monolith-
ically constructed on the SMP substrate.

Address

Prog.

Coefficients Attenuator
ﬂ RAM

Processed
l: Signal
Prog.

Attenuators

Signal Sample

Transport
Channel

Source Sample Memory Drain
Readout Ports

Signal Microprocessor

Impact and Applications

A first generation SMP implements 128 multipliers and
accumulators along with the ACT sample memory on a
single chip. This implementation has a multiplier accuracy
of 8 by 5 bits. Enhanced accuracy (up to 8- by 8-bit multi-
ples) may be achieved by error correction techniques.
This SMP implements a finite impulse response with a
processing rate of 45 billion MACs per second, giving
equivalent MAC times of less than 30 picoseconds.

This ACT chip is mounted in a one-square-inch
flatpack that dissipates less than 3.5 watts. The flatpack is
mounted on a PC board and interfaced to a personal com-
puter. The immense processing capability of the SMP is
easily controlled with an operating system based on the
W.A.V.E. data acquisition and analysis software package.
The combination of the ACT processor and a personal
computer running W.A.V.E. implements a true SMP, in
which signals are treated computationally as entities and
processed in real time.

Continued on page 37
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1990 AdCom Elections

by Edward C. Niehenke

The annual elections of the MTT-S AdCom were held
in Atlanta on September 26, 1989. Seven members were
elected to the AdCom; six were elected to 3-year terms
and one was elected to a 2-year term. For 3-year terms,
the reelected members were Krishna K. Agarwal, E. James
Crescenzi, Jr., and Steven ). Temple. Zvi Galani, Barry S.
Perlman, and James C. Wiltse were newly elected to 3-
year terms. The one 2-year, in-term vacancy left by out-
going President Vladimir G. Gelnovatch was filled by
Alton L. Estes. The voting for both the 3- and 2-year terms
was close and required many ballots. The nominees were
taken from a slate of 15 members proposed by the Nomi-
nations Committee and one proposed from the floor by
direct nomination. There were no petition candidates this
year.

The four reelected members have demonstrated an ex-
cellent history of contributions to the MTT-S and will go
on to become senior statesmen, while the three new
members will bring new ideas and initiatives.

In other elections at the Fall AdCom meeting, Tatsuo
Itoh was elected to the position of President, while Ferdo
Ivanek was elected Vice President.

That you may become familiar with the three new
members of MTT-S AdCom, their biographies follow. The
biographies of reelected members have been published in
previous Newsletters.

Zvi Galani

Zvi Galani received the BSEE degree from the Milwau-
kee School of Engineering in 1963 and the M.S. and Ph.D.
degrees in Electrical Engineering from Cornell University
in 1969 and 1972, respectively.

In 1963, he joined the General Electric Company’s
Communication Products Division and was involved in
the design of low-noise microwave sources for multichan-
nel telecommunication systems.

After completing graduate studies in 1972, he accepted
the position of Senior Design Engineer with the Raytheon
Missile Systems Division Bedford Laboratories. His work
consisted of the design of microwave components and
subsystems for generation and amplification of microwave
signals.

In 1976, Dr. Galani was promoted to manage the
Sources and Devices Section in the Missile Microwave
and Antenna Department of the Missile Guidance Labora-
tory. In that position, he supplied technical direction and
was active in developing and designing microwave signal

sources and exciters for missile seekers. He also was re-
sponsible for the technical direction of several GaAs FET
technology programs, which, at that time, put Raytheon
at the forefront of GaAs power FET technology.

In 1982, he joined the Technical Staff of the Bedford
Laboratories as Manager. In that position, his principal
tasks have been the solution of critical production prob-
lems on major programs such as Hawk, Patriot, Sparrow,
and AEGIS ER missile systems, and the management of
microwave signal-generation technology development
programs.

In 1985, Dr. Galani was promoted to Consulting Engi-
neer, the highest engineering level attainable at
Raytheon. This designation is given in special recognition
of continuous outstanding achievement over a long pe-
riod of time.

In January 1986, he joined the MTT-S Membership
Services Committee as Chapter Records Chairman. In that
capacity, he has been maintaining MTT-S Chapter
Chairpersons’ and Vice Chairpersons’ records and records
of MTT-S Chapter meetings. In 1986, he organized the
MTT-S Chapter Officers’ Handbook and distributed it to all
the chapter chairpersons. He also contributed to the
revised Chapter Officers’ Handbook in 1989. In 1987, he
accepted the duties of Special Articles Editor for the MTT-
S Newsletter.

Dr. Galani is a senior member of the IEEE and is on the
editorial board of MTT-S Transactions. He holds numerous
patents and has written papers on microwave sources,
power FET amplifiers, and amplifier combiner circuits.

Barry S. Perlman

Barry S. Perlman received a BEE degree from CUNY in
New York City in 1961 and an MSEE and Ph.D. degree in
Electrophysics from the Polytechnic Institute of New York
in 1964 and 1973, respectively.

Dr. Perlman is Chief, Microwave/Millimeter Wave
Branch, Electronic Technology and Devices Laboratory,
USA LABCOM at Fort Monmouth, NJ. He is responsible
for research and advanced development of MW/MMW
and electro-optical devices, components, and subsystems
for radar, EW, communications, and smart weapons. He is
also responsible for complementary design and test auto-
mation tools and techniques.

He joined RCA in 1961 as a Member of the Technical
Staff of the Advanced Communications Laboratory in New
York. His main concern then was developing microwave
circuits and subsystems. In 1968, he transferred to RCA
Laboratories, Princeton, N.J., where he developed bulk-
effect GaAs transferred-electron devices. Later, he con-
centrated on developing analytic models and computer-
aided tools to support his research. In 1981, he became
Manager for Design and Test Automation and, in 1986, he
was appointed Head of Design Automation Research in
the Microwave Laboratory. Here he was responsible for
developing advanced microwave CAD, modeling, and
simulation tools and automated measurement techniques.
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Dr. Perlman holds 4 U.S. patents and has published
more than 40 technical papers on solid-state devices and
components, microwave networks, signal processing, and
CAD. He has received four outstanding Engineering
Achievement Awards related to microwave device and
circuit development and computer-aided engineering.
He was elected to the Hall of Fame of INTEREX, a com-
puter users group, and received the Automated Measure-
ment Technology Award from ARFTG (Automated RF
Techniques Group).

Dr. Perlman is a Fellow of the IEEE, a member of Sigma
Xi, a registered professional engineer in the State of New
York, a member of the IEEE Societies on Computers,
Microwave Theory and Techniques, and Solid-State Cir-
cuits and Systems, and a member of the Solid-State Cir-
cuits Council. He was secretary to the MTT Administrative
Committee, a member of the Financial Committee, past
Treasurer and a member of the Executive Committee of
ARFTG, a member of the Technical Program Committees
of MTT and DAC, and Chairman of subcommittee MTT-1
(CAD). He is a Deputy and Technical Chairman of IEEE
Standards Coordinating Committee 30: AHDL, to develop
an analog hardware-description language. He is also a
member of the Admission and Advancement Committee
and Princeton Chapter Awards Committee. He is listed in
Who’s Who in Science and Technology and Who’s Who in
the East.

James C. Wiltse

Dr. Wiltse has been at the Georgia Institute of Technol-
ogy since 1978, and, since 1979, has been Associate Direc-
tor of the Georgia Tech Research Institute, where his
technical activities have been involved in various
microwave, millimeter-wave, radar, radiometry, and com-
munications projects. Before coming to Georgia Tech, he
spent 14 vyears with Martin Marietta Corporation,
Orlando, FL, where, for 5 years, he was Director of
Research and Technology. Earlier, he was the Director of
Advanced Technology for Electronic Communications
(now a division of E-Systems), St. Petersburg. He has pub-
lished 80 technical articles, contributed to several books,
and made numerous presentations at technical meetings
and symposia.

His IEEE activities have included serving as a member of
the Editorial Board of the Proceedings, the AdCom for the
MTT-S, the Editorial Review Boards of the IEEE Transac-
tions on Antennas and Propagation, and the Chairman of
the Atlanta and Orlando Sections of Area 3 (Georgia). He
was the 1980 MTT-S National Lecturer and a member of
the IEEE Delegation to the Soviet Popov Society Meeting
in 1979. He also was the General Chairman of the 1984
IEEE National Radar Conference, Chairman of the Profes-
sional Program for Southcon/81, and Cochairman of the
Technical Program for the 1979 International Microwave
Conference, and is a member of the Southcon Board of
Directors. Besides serving on several technical program
committees and as session chairman at various symposia,
he has been an Associate Editor of the Microwave journal,
General Chairman of SPIE symposia on millimeter waves,

and Cochairman, Technical Program Committee, 10th,
12th and 13th International Conferences on Infrared and
Millimeter Waves.

Dr. Wiltse is an IEEE Fellow, a member of Sigma Xi, Tau
Beta Pi, and Eta Kappa Nu, and received the IEEE Out-
standing Engineer of the Year (1975) and Outstanding Ser-
vice Award (1989) citations for Region 3 (Southeastern
U.S.). He is listed in several biographical references.

Call for Nominations
1991 AdCom Elections

The MTT-S AdCom will elect members for 1991
at the Fall meeting, which is to be held October
12-13, 1990 in San Diego. The Nominations Sub-
committee will nominate at least two candidates for
each AdCom vacancy as of January 1, 1991. (AdCom
members who have served three consecutive terms
are ineligible for reelection.)

The MTT-S By-Laws provide three means for
nominating candidates:

® Nomination by the Nominations Subcommittee

® Nomination by petition, signed by 25 MTT-S
members, and submitted to the Nominations
Subcommittee by September 1

@ Informal nomination by one or more chapters
and submitted to the Nominations Sub-
committee by September 15. (The Nomina-
tions Subcommittee is not required to accept
the nomination, however.)

The Nominations Subcommittee needs your help
in identifying good candidates for AdCom. For
more information, contact:

Harlan Howe or John Horton
(617) 272-3000, X2451 (213) 813-1156

President’s Message

by Tatsuo Itoh

As we enter the last decade of the 20th century, the
environment of the MTT community is changing rapidly. |
believe that preparations for the technical prosperity of
the MTT community in the next century should begin
now. If the MTT-S activities are to compete, we must cre-
ate and implement a plan now for technical prosperity. In

12
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1989, the Long-Range Planning Committee began a stra-
tegic plan under the name of MTT 2000. As the 1990 pres-
ident, | fully endorse implementation of this plan, with
some possible improvements and enhancements. MTT
2000 consists of three interrelated elements: (1) emerging
technology, (2) information dissemination and exchange,
and (3) global activities.

Any technical society exists for the technological area
it nurtures. Generally, the MTT is perceived as dealing
with mature technology. Therefore, if we stand still, we
lose out technologically. It is important to capture emerg-
ing technology within and related to MTT activities,
including the spectral region approaching optics. The
areas in which MTT technologies are applied must be
divergent. Although the strongest application areas
depend substantially on the countries in which they are
located, defense applications are a mainstay of microwave
technology. Because of the globalization of economics
and changing human needs, it is important to recognize
that the MTT technologies can affect many other areas
much more than those now in use. These areas include
industry, commerce, communications, consumption,
medicine, and the environment. Shortly before the win-
ter AdCom meeting, the Long-Range Planning Commit-
tee, in collaboration with the Technical Committees,
organized an emerging technology workshop and plan-
ning meeting in Dallas. This is a first effort aimed at
achieving technical goals. It is very likely that the present
Technical Committee activities can be enhanced, which is
one of my goals. (Editor’s note: See the related article in the
Technology Section.)

One of the most important services a professional soci-
ety provides for its membership is information dissemina-
tion and exchange, typically in the form of publications
and symposia. Although the Transactions remains the pre-
mier and archival publication of the Society, the need for
a quick-turnaround publication is acute and long over-
due. The Publications Committee has initiated an effort to
implement a Letters Journal. The plan and budget for start-
up of the Microwave and Guided Wave Letters were
approved at the winter AdCom meeting in Dallas. The
Home Video Tutorial, also initiated by the Publications
Committee, can supply substantial response to the needs
of members to learn both emerging and mature technol-
ogies. Also, a task force was appointed for re-evaluating
our Distinguished Lecturers/Speakers Bureau program.
The future of the IMS, in terms of its format and plan, is
being studied by the Long-Range Planning Committee.

| am a strong advocate for enhancing the trans-national
character of the Society. The AdCom is in the process of
elevating the Trans-national Committee from the Interna-
tional Liaison function under the Membership Committee
to a standing committee. | have asked that this new stand-
ing committee formulate a strategic plan. The MTT-S has
traditionally been very sensitive to trans-national tech-
nical activities; however, | feel that the MTT-S can do

much more on the global scene. The world is changing
very quickly. We will have a changing Europe beyond
1992 and Eastern Europe is changing daily; these changes
will supply opportunities for diversified applications of
MTT technologies. The burgeoning Pacific Basin has
much potential for contributions to many emerging tech-
nologies and diversified applications on an international
scale. To be sensitive to the technical development in
these areas, as well as the rest of world, MTT-S must have
a leading role in the technical issues, which now have
global effect. Expedient free flow of technical information
is essential for the benefit of the MTT worldwide commu-
nity. One of the suggestions of the Long-Range Planning
Committee, which | concur. with, is greater participation
of non-U.S. MTT members on the Technical Committees
(MTT-1 through MTT-18).

A major issue of which | am concerned in regard to the
trans-national activities is the so-called, “Restructuring of
the IEEE Volunteer Organization.” This proposal has been
studied to some extent at the Board of Directors level of
the IEEE. The concept presented by the Volunteer
Restructuring Committee is ““to strengthen the interna-
tional character of the IEEE by restructuring the Board of
Directors to be more international in scope. This is to be
accomplished by creating, where desired, geographic
area-specific entities within the IEEE which assume
responsibility for those functions which are restricted to
their geographic area.” The intent is “to increase the
autonomy of area-specific entities so that they can per-
form their major functions relatively independently of the
IEEE Board of Directors. This would free the IEEE Board of
Directors from area-specific problems, allowing it to con-
centrate on the more worldwide issues of technology,
education, and international growth.” When | heard this
proposal, my immediate reaction was confusion and con-
cern. | found that my concerned view is shared by many
of the society presidents. (See, for example, the AP-S
President’s message in a recent AP-S Newsletter.) This is
an important issue for the MTT-S AdCom. Therefore, |
have assigned the task of investigating this issue to an
adhoc committee comprised of members from the Trans-
national Committee and Operations Committee. Input
from all MTT-S members worldwide would be welcome
regarding this matter.

Finally, the financial health of the Society continues to
be an important item to be mindful of. Despite the num-
ber of enthusiastic views and projects presented above,
the Society should always approach these activities with a
financial consideration. We should remember that any
critical endeavor such as the Letters Journal start-up should
be done only if we have substantial financial reserves.
Therefore, we should avoid a deficit-spending mode and
create and keep a healthy monetary reserve. Thanks to
the tremendous efforts of all the AdCom members, par-
ticularly by our most able Treasurer and his committee,
our budgeting and auditing process continues to improve.

IEEE MTT-S Newsletter Winter/Spring 1990

13



AdCom News

Outgoing President’s
Report

by Vladimir G. Gelnovatch

Time flies when you're having fun, or so the saying
goes. | am writing this in late November as | prepare to
attend the fourth MTT-S AdCom meeting of the year, in
Dallas, Texas. This meeting, normally held in January, was
moved to December because of the early date of the 1990
International Microwave Symposium (IMS). The pinnacle
of 1989 for the society was, of course, the June 1989 IMS
in Long Beach, California. It was very successful, both
technically and financially.

One of the my deepest concerns when | began my
tenure as president was the deteriorating financial picture
fueled largely by the poor surpluses generated from the
Las Vegas and New York City symposia. To compound the
problem, these low surpluses came two years in a row,
giving the appearance of a trend. Since the symposium
surplus gives the MTT-S the needed financial indepen-
dence and flexibility required for such worthy functions
as scholarships and publications, it was imperative to get
the IMS back to financial health. | am happy to report that
the surplus from Long Beach will probably be over
$200,000. This increased income, together with recently
instituted austerity measures and a new two-tier zero-
base-budget format have resulted in the possibility of a
small surplus in 1989 rather than the large deficit pre-
dicted earlier. (Editor’s note: The surplus from the Long
Beach symposium was approximately $200,000, and MTT-S
ended 1989 with a surplus of $115,000.)

My second most important thrust this year was to get a
firm direction for the MTT-S in developing a vision of
what we want for our society beyond the year 2000.
Accordingly, | have commissioned the Long-Range Plan-
ning Committee to develop a plan that I called MTT-2000.
| want particular emphasis placed on the Pacific Basin. The
first draft is due in December 1989. Other accomplish-
ments included the publication of 2,150 pages of the
MTT-S Transactions in 1989 and the addition of ten new
chapters, including five in Region 8 and one in Region 10.

In 1989, it became obvious that an organization the
financial size of the MTT-S needed more than just one
volunteer in the position of treasurer. We provided two
new positions designed for either AdCom members or
nonmembers that will greatly aid the treasurer. We recog-
nize that for non-AdCom members, these positions can
be gateways for eventual AdCom membership. We also
formulated a standing budget committee chaired by the
vice president. The objective is to save valuable AdCom
meeting time by letting the budget committee review
each budget expenditure request and make recommen-
dations to the full AdCom for approval or non-approval.

At the previous three meetings, this system proved effi-
cient and time-saving. It also allows the vice president to
formulate the budget he or she will have to work with as
president.

My most pleasant task was to present awards and Fel-
low Grade memberships at the IMS. The most pleasurable
one was the award to Harry Cooke, with whom 1| hap-
pened to work on a project 26 years ago when | was a new
engineer. My most unpleasant experience was the anxiety
of coping with a “crank letter” from an unsigned ““Senior
Member” berating a special editor.

Finally, as | leave office | have some high-level con-
cerns, the first being the society-Technical Activities
Board (TAB) relationships, which | have found confusing
and weak. | was never able to make them work fully for
the benefit of the MTT-S. The strength of IEEE is at the
society level, and TAB, in my humble opinion, adds little
aside from another layer of “overhead.” The same com-
ment holds for the Regional Activities Board (RAB), which
is the proposed reorganization of the IEEE. | heard much
explanation of the restructuring at the August TAB meet-
ing and from Division IV President Len Carlson who
briefed MTT-S/AdCom on it in September 1989. | still do
not entirely understand the full ramifications of it but feel
extremely uncomfortable about it. The current proposal
does not change the role of the technical societies, but
since we exist within the framework of TAB, there will be
changes. For any reader interested in this subject, I rec-
ommend an article published on this subject in the
December AP Newsletter by the president of the AP,
Irene C. Peden, who was good enough to send me an
advance copy. (Editor’s note: see the related article on the
TAB restructuring in this issue.)

Also, if the trend toward making all societies alike con-
tinues, we might well lose our society individuality and
identity. In my estimation, this would be very bad.

In conclusion, thanks to all who helped steer this huge
ship called MTT-S through 1989. We are the most
dynamic and productive society in the IEEE, and | was
honored to be your president.

Fall 89 AdCom Meeting Highlights

by Tatsuo Itoh

The Fall 89 AdCom meeting was held on September 26
and 27, 1989, at the Marriott Marquis in Atlanta, Georgia.
The AdCom President, V. (Walt) Gelnovatch, opened the
meeting at 8:00 pm. After the President’s message, the
IEEE Vice President for Technical Activities, Troy Nagle,
summarized the changes in the TAB structure, which will
introduce a mechanism for a stronger involvement of the
Society Presidents. This presentation was followed with
the Division IV Director’s Report by Len Carlson. This is
the first time that the report was personally presented by
the Division IV Director for three consecutive AdCom
meetings.
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Most of the remainder of the evening was used for the
AdCom elections for 1990. It has been the normal prac-
tice to hold election of the AdCom at the fall meeting. Six
3-year positions and one 2-year intern position were
filled. Among the candidates placed on the ballot by the
Nominations Committee and one nominated from the
floor, three current AdCom members (Kris Agarwal, Jim
Crescenzi, and Steve Temple) were re-elected for addi-
tional 3-year terms. Three new members (Barry Perlman,
Zvi Galani, and Jim Wiltse) were elected for 3-year terms.
Barry Perlman was the AdCom secretary during 1989. Zvi
Galani has been very active as the Chapter Records officer
for the Membership Committee, and Jim Wiltse has been
the chairman of the Technical Committee on Millimeter
Waves (MTT-6). Another round of elections was subse-
quently held for the one 2-year vacancy. Al Estes, who
was serving a 1-year term on AdCom, was re-elected for
this 2-year position.

Tatsuo Itoh was elected President for 1990, and Ferdo
lvanek was elected AdCom Vice President. Ferdo has
served on the AdCom for several years and is the Coordi-
nator for Intersocietal Activities. (Editor’s note: See related
article with detailed biographies of the elected AdCom
members in this issue.)

Two by-laws changes were approved. One creates a
Pioneer Award for an individual or a team, not exceeding
three people, who have made outstanding pioneering
technical contributions. The second modifies the Nomi-
nation Subcommittee, stipulating that the chairman shall
now be a past president of the AdCom or an honorary life
member.

The Membership Committee reported a healthy
growth in membership and the number of chapters; this
year, eight chapters were formed. The need to further
clarify the role of the Speakers Bureau was discussed.

The Education Committee reported the implementa-
tion of the first student paper contest at the Dallas Sym-
posium in 1990. Besides the report on the success of the
Long Beach Symposium, the Meetings and Symposia
Committee received letters of interest to hold the 1997
Symposium from both the Dallas and the Denver
Chapters.

The Publications Committee presented a proposal for
starting the Letters Journal in 1991. The AdCom provision-
ally approved the proposal, but it must be submitted
through the approval channels at the IEEE level. More
detailed financial studies on income and expenses under
various subscription options will be submitted at the
December AdCom meeting for final resolution.

The Long-Range Planning Committee submitted a pro-
posal to elevate the International Liaison Activity to major
committee status, in recognition of the growing impor-
tance of global activities of the MTT. This proposal was
approved and the necessary by-laws change will be sub-
mitted to AdCom for formal approval.

TAB Highlights

by Ferdo Ivanek

| attended the November 16-17, 1989 Technical Activi-
ties Board (TAB) meeting in Tarpon Springs, Florida,
because both the 1989 President and Vice President were
unable to attend. It was a particularly favorable opportu-
nity for me to get acquainted with the TAB, because the
Orientation and Management Seminar for 1990 Society/
Council and Committee Officers was held in the same
place on November 15. The following information pre-
sented at this seminar is worth passing on:

® The major IEEE-wide issues identified are: profes-
sional ethics, transnationalism, electronic publish-
ing, and continuing education.

e The IEEE publishes 22.6 percent of the world’s lit-
erature in computers and 26.2 percent in electrical
engineering.

® There are 754 IEEE chapters worldwide.

e Inflation-adjusted IEEE dues in 1989 are 15.17 (1967:
25.00).

e The financial effect of volunteer work: if it had to be
performed by paid staff, the membership dues
would have to be increased to $600.

The TAB meetings consist of the caucus, which offers
the opportunity for informal preliminary discussion; of
the Presidents’ Forum, which makes room for additional
consideration; and of the decision-making meeting,
which is very efficient as a result of the two preparatory
meetings. The issues dealt with can be broadly catego-
rized either as housekeeping or as outreach. Most house-
keeping issues are only of interest to society officers who
have to comply with the various IEEE practices. The cur-
rent ones of immediate interest to the MTT-S are
reported at the ADCOM meetings. The outreach issues
are similarly reported and discussed, and the ones
of broadest interest deserve special mention in this
Newsletter.

The proposed “Restructuring of the IEEE Volunteer
Organization” was the most hotly discussed issue at this
TAB meeting. The text of this proposal is already available
to all IEEE members. (Refer to page 5 of the November
1989 issue of The Institute.) There was strong disagreement
on the part of the society presidents and their delegated
representatives, and a motion was passed in opposition to
the proposal in its present form.
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Please note that this issue is open to general discussion
within the IEEE. (Refer to item 3.B of the published pro-
posal.) It will be given due consideration by the MTT-S
ADCOM, and inputs from MTT-S chapters worldwide
and from individual members would be welcome. Watch
for additional published news and discussion in this mat-
ter, such as the Presidents Column on page 4 of the
December 1989 issue of The Institute and the viewpoint
expressed by S.H. Durrani on page 5 of the same issue.

Another matter of broader interest to the IEEE mem-
bership is the fund-raising plan for developing a limited-
run TV series with an “engineer hero” as its central
character. The stimulus comes from successful TV series
whose heroes are medical doctors and lawyers. The pro-
posed mix of technology and entertainment would be
aimed at public television audiences. Any good story
ideas? Feel free to contribute!

1989 TAB Highlights

by Vladimir G. Gelnovatch

The third TAB meeting of 1989 was held in Pittsburgh
on August 17 and 18, 1989. As in the past, the format was
to hold various TAB committee and task force meetings
before the TAB OpCom. The issues and recommenda-
tions resulting are then brought to TAB OpCom, along
with other issues for TAB approval.

Video tapes for training new society officers and mem-
bers of AdCom have been authorized. These will not be a
substitute for the officer indoctrination meetings and
presentations, but will acquaint officers and new mem-
bers with such fundamental items as staff support options,
society operations, duties, privileges, and restrictions.
Current authorization is for one approximately 14-minute
tape.

A number of societies have requested dedicated IEEE
support, and some have actually implemented it through
the use of ombudsmen at IEEE headquarters. There are a
number of these society implementations in place, which
were used as models, including the LEOS, IMS, Power
Engineering Society, and the Computer Society. They
range in format from five dedicated people at Headquar-
ters under IEEE control and paid by the society (LEOS
model), to an outside consultant and lobbyist employed
by IMS. Costs vary greatly and implementation is a strong
function of society needs. A list of options, including
some not described above, will be published soon.

Irv Engelson presented a TAB reorganization plan. The
reorganization need has been driven by the move of the
technical activities staff from New York City to Piscataway,
New Jersey. Eighty percent of the current staff is not ex-
pected to move, and a large portion of the remaining staff
is expected to leave once they realize the full effect of the
new site’s rural location. There is the need to lessen the
responsibility for Irv, as the staff has grown over the years.
It can be expected that there will be much Society/
Headquarters communication disruption because of this
move.

There is a plan for reorganizing IEEE/TAB because of
the growth and changing nature of the IEEE. An ad hoc
restructuring committee concluded that ““the current
structure is not well suited to the efficient and responsive
operation in the current environment, and will be even
less so into the 1990s.” It is not my intention to document
thoroughly this restructuring in this short report other
than to add my comment that | believe that this will result
in a new window of communication for the IEEE societies
through the proposed Presidents Forum. This will allow
the society presidents to meet at an institutionalized gath-
ering to discuss matters of their own choosing. More
information will be forthcoming through IEEE channels.
(Editor’s note: See the related article in this issue.)

International participation in society administration
continues to be a problem to some societies and to
RAB/TAB in general. A number of more successful soci-
ety models were discussed (including the MTT-S).
Because of the size and diversity of the various societies,
no conclusion was reached with respect to this question.

Restructuring of the
IEEE TAB

by Kiyo Tomiyasu

In 1990, the Societies, through their respective Presi-
dents, will have a greater effect on the technical aspects
of the entire IEEE. Operational innovations by a Society
can be shared with other Societies. Corporate memory
will be improved and programmatic efforts can be con-
cluded and implemented. Issues of concern to Societies
can be aired and brought forth for action and resolution.
These are the essential goals in restructuring the Tech-
nical Activities Board (TAB).

How are these to be accomplished? The accompanying
organizational diagram, prepared by IEEE Vice President
of Technical Activities, H. Troy Nagle, will help visualize
the structure, with five new councils and the relationships
among them. (The new structure was described on page 7
of the November 1989 issue of “The Institute.”) The IEEE
By-Laws revision to restructure the TAB was adopted by
the IEEE Board of Directors on August 20 at its meeting in
Pittsburgh.

Specifically, a Forum of Society Presidents and another
Forum of Division Directors were established and formal-
ized. Items of interest, issues of concern, and those in-
volving other entities within the IEEE can be raised at
these Forums. These items can be brought forth to TAB
and to the appropriate newly established Councils
for consideration, discussion, action, resolution, and
implementation.
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Each council will be chaired by a TAB Vice Chairman to
be elected by TAB from among the present or past Divi-
sion Directors or Society Presidents. The Councils for
Periodicals, Publications Products, and Meetings will have
Divisional representatives appointed for 2-year staggered
terms to allow for longer corporate memory and enough
time for satisfactory resolution of issues. Other members
will be appointed to the Councils as appropriate. The five

new Councils and their areas of responsibility are shown
on the diagram.

The new TAB structure is based on the legislative
model of the U.S. Congress. The efficacy of the technical
aspects of the IEEE is expected to be improved greatly. A
copy of the complete Revised IEEE By-Law 311-Technical
Activities Board can be obtained from IEEE Corporate
Headquarters in New York.

( IEEE Technical 1
Activities Board
Voting:
- Chair Strategic Planning
Society Presidents’ - 4 Vice Chairs & Review
Forum - 37 S/C Pres. Committee New Technology
-10 Div. Dir. Directions
- Treasurer
Division Directors' Nonvoting: N
Forum - SPRC Chair Nominations &
- N&A Chair Appointments J
\_ - Secretary ) \_ Committee
4 )
TAB TAB TAB TAB Technical TAB
Publications Periodicals Liaison Meetings Administration
Products Council Council Council ) Council
Council
I~ Transactions I~ IEEE IEEE Finance
Liaisons Technical TAB Finance
Book Broker [~ Magazines - Awards Brd Activities Manual
- EAB Guide
— Newsletters - PUB Staff Activities
- RAB IEEE
- Standards Conference
- Trans. Com. Manual
- USAB
— non-IEEE
entities
— Awards &
Recognition

Division IV
Representative’s Report

by Chet Smith
Division Representative

The Society Periodicals Committee (SPC) met at IEEE
Headquarters on September 18th, 1989, followed the next
day by a meeting of the full Technical Publications Board
(PUB). IEEE is undergoing a major reorganization, and is
shifting a number of offices out of New York City to new
facilities in Piscataway, NJ. The changes will be reported as
they occur in the IEEE newsletter, The Institute. A number
of standing committees are being eliminated, others are
being merged, and several new ones are being created in
response to reworked charters.

SPC, as such, was phased out as of January 1, 1990. Its
duties have been assumed by a new entity directly under
the Technical Activities Board (TAB) to be called the IEEE

Periodicals Council. The charter of this new council
includes a number of non-archival periodicals such as
newsletters issued by Societies, Regions, and Sections,
besides Transactions, Journals, Technical Letters, and IEEE
Magazines. The Proceedings, The Institute, and Spectrum
will continue to be handled by specific groups, also
reporting directly to TAB. In all cases, the groups respon-
sible for periodicals will be reporting to the Technical

Publications Board in terms of content, frequency, and
the like.

The questions of Conference Records appearing as
issues of Transactions has been resolved. TAB went beyond
the request of SPC to phase out this practice over a
period of 3 years and adopted a change in the bylaws,
effective immediately, that prohibits the use of Transac-
tions as a vehicle for Conference Records of Proceedings.
Conference Records are to be handled through the Open-
Order Plan (OOP), out of Piscataway. Some Societies have
already adopted a policy of using conference surplus
funds to mail copies of Conference Records to all of their
members. (Aside: The proper term is “surplus’” or
“reserve’’. Never refer to excess over expenses as
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“profits.” The IRS may overhear and decide IEEE is not
non-profit, after all.) PUB went on record as encouraging
submission of meritorious conference papers to the ap-
propriate Transactions for consideration under the full
peer review system for publication in a regular issue at a
later date.

A few authors have complained (who and to whom?)
about the review process taking too long. Most Societies
are reasonably efficient in processing papers, but the
complaints do seem to have merit in some instances. SPC
suggests that the individual Societies include publications
personnel on their respective boards. | believe the Divi-
sion IV Societies are already doing this, either by appoint-
ing an elected member as a publications overseer or by
having editors participate as ex officio, or both. The idea
of a so-called ““Author’s Bill of Rights’” was brought up as a
way of ensuring timely handling of submitted papers. The
notion that some policy or bylaw be generated was dis-
cussed, but nothing came of it at this time.

Headquarters reports that the IEEE now enjoys a 25-
percent share of the publications market world-wide of all
technical publications. This is a 5-percent gain in the last
7 years. This growth can be expected to continue. The
increase is mainly due to the recent upsurge in IEEE maga-
zines. Transactions are often highly technical discussions
of ongoing research. Magazines are geared more to the
working engineers, who must incorporate the technology
into specific designs. Since the audience of a typical mag-
azine is the working engineer in a position to directly in-
fluence purchases, magazines are very attractive to
advertisers.

Considerable care is advised to any Society contem-
plating launching an IEEE magazine. Because of an unfor-
tunate, but artistic, cover layout of a proposed IEEE
magazine, the Institute was recently served with an
injunction for trademark infringement. The layout and
type sizes were somewhat similar to an existing commer-
cial magazine, although the content was quite different.
The situation appears to have been resolved more or less
amicably. The lesson in all of this is to consult Publications
Services before stirring up more snakes than you can kill.

Mostly, SPC and PUB meetings consist of reviews of
progress in various areas, reports, and reviews of problem
areas with consequent assignment of action items. Once
in a while, something comes up that has more than ordi-
nary entertainment value. The June issue of IEEE Technol-
ogy and Society Magazine featured a historical survey
article entitled, “Socially Camouflaged Technology: The
Case of the Electromechanical Vibrator” ([EEE T&S, Jun 89,
pp 3-23). The subject matter created quite a stir, but the
main point seems to have been about the marketing of
applied technology in such a way as to conceal the real or
intended use. Since the author’s affiliation was not given,
some speculated that the article might have been a put-
on. This aspect will be checked out. Put-on or not, the
opening sentence makes a telling point: “Certain com-
modities are sold in the legal market place for which the
expected use is either illegal or socially unacceptable.”

Martin Schneider Running
for Division 1V Director

Martin V. Schneider, MTT-S AdCom member
since 1985, is a candidate for Division IV Director of
IEEE. Running against Martin for the 1991-1992 term
are W. Kenneth Dawson and Clark E. Johnson, Jr.
According to Leonard Carlson, the present director,
the Division IV Director has oversight of the five
electromagnetic and radiation societies (MTT-S,
AP-S, EMC-S, MAG-S, and NPS-S), providing the
link between these societies’ 28,000 members and
the IEEE Board of Directors. In addition to being an
ex-officio member of the five society administrative
committees, the Division IV Director serves on sev-
eral other advisory and coordinating committees
during the 2-year term.

Martin Schneider is a research manager at AT&T
Bell Laboratories in Holmdel, New Jersey, where he
directs advanced work on devices, circuits, and
components for high data rate communications
links. He holds a PhD in physics from the Swiss Fed-
eral Institute of Technology in Zurich. As a member
of MTT-S AdCom, Martin is chairperson of the
Publications Committee, where he oversees the
MTT-S Transactions; MTT-S books published by IEEE
Press; the “Home Video Tutorials on Emerging
Technologies;” and, beginning in 1991, the Micro-
wave and Guided Wave Letters journal. Previously,
Martin was chair of the Membership Services Com-
mittee, from 1986 through 1988.

W. Kenneth Dawson is a division head with
TRIUMEF in Vancouver, British Columbia, Canada,
where he is involved in computing and controls for
medium and large scale physics applications. He
holds a BScA in applied physics from Laval Univer-
sity and MA and PhD degrees in Nuclear Physics
from Queen’s University. He serves on the Nuclear
and Plasma Science Society (NPS-S) AdCom as a past
president.

Clark E. Johnson, Jr. is self-employed as a consul-
tant based in Denver, Colorado. He consults on high
density information storage technologies, focused
on magnetics and on the problems of high-defini-
tion television as they relate to U.S. competitive-
ness. He holds a BS in physics and an MS in
electrical engineering from the University of Min-
nesota. He is a past president of the Magnetics Soci-
ety (1983-84) and served as a Congressional
Engineering Fellow in 1988.

Ballots will be mailed to members by September
1 and must be returned by noon, November 1. The
September issue of the IEEE Institute will have more
information on the candidates and their platforms.
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MTT-S Meetings
and Symposia

by Mario A. Maury, Jr.
Chairperson

Future MTT-S Symposia

The following is a list of International Microwave Sym-
posium sites through 1997, along with the symposium
chairperson. If you are interested in participating, please
contact the Chairperson directly; the steering committee
can always use the help, and this is a good way to actively
support your society.

e 1991—Boston, Massachusetts, June 9-13, 1991
Peter W. Staecker, Chairperson
M/A COM, Inc.
(617) 272-3000, extension 1602

e 1992—Albuquerque, New Mexico, June 1-5, 1992
Jerry Hausner, Chairperson
R & D Associates
(505) 345-8236

e 1993—Atlanta, Georgia, June 14-18, 1993
Pete Rodrigue, Chairperson
Georgia Institute of Technology, MRC
(404) 894-2994

e 1994—San Diego, California, May 23-27, 1994
Don Parker, Chairperson
Hughes/RSG
(213) 615-2576

e 1995—Orlando, Florida, May 16-18, 1995
Keith Huddleston, Chairperson
Martin Marietta
(305) 356-7201

® 1996—San Francisco, California, June 17-21, 1996
Jim Crescenzi, Chairperson
Watkins-Johnson Co.
(415) 493-4141, extension 2506

e 1997—Denver, Colorado
Hussain A. Haddad, Chairperson
Ball Aerospace
(303) 460-2114

1998 MTT-S Symposium Site
Proposals

We have received letters of intent from two excellent
East Coast locations for 1998:

e Baltimore, Maryland—Steve Stitzer, Chairperson
e Boston, Massachusetts—Steve Temple, Chairperson

Sites will be inspected during the Fall, and final propos-
als and choice will be made at the January 1991 AdCom
meeting.

1999 and 2000 MTT-S Symposium
Proposals Requested

We will be returning to the West Coast in 1999, and we
have expressions of interest from Anaheim, California and
Portland, Oregon. In the Year 2000, we will be in the Mid-
dle or East Coast of the country, and we've had interest
already shown from St. Louis, Missouri. Letters of intent
must be received by the following deadlines to be
considered:

Letter of
Intent
Deadline Chosen by

December 1990 October 1991
September 1991  June 1992

Year Location

1999 West
2000 Middle

Chapters wishing to host any of these symposia are
encouraged to submit their proposals to my attention:

Mario A. Maury, Jr., Chairperson

MTT-S Meetings & Symposia Committee
Maury Microwave Corporation

8610 Helms Avenue

Cucamonga, CA 91730

Phone: (714) 987-4715, extension 200.

It is our current intent to plan the symposium for 8
years out; this should allow adequate site-selection op-
tions. Starting in June 1992, site selection will be made on
an annual basis.

Meetings and Symposia
Committee

We have expanded the committee, and the following is

a list of members and their individual responsibility.
Members Responsibilities

M.A. Maury, Jr. (1) Chairperson

J. Wiltse Vice Chairperson
R. Bryan Finance Liaison (2)
R. Jansen European Liaison
J.K. McKinney Publicity Liaison (3)

D. McQuiddy (1) Symposium Services

E. Niehenke Symposium Operations & Manuals
G. Oltman, Jr. (1) Site Negotiations Committee

R. Sparks International Meetings

H. Ellowitz (4) Exhibit Management

L. Whicker (4) Conference Management

(1) Members of Site Negotiating Committee.

(2)  Will coordinate activities with Finance Committee.

(3) Will coordinate activities with Publicity and Public
Relations Committee.

(4) These are advisory members of the committee, since
they supply services under contract.

We are creating a permanent staff under Ed Niehenke
to help him develop symposia guidelines and operating
manuals. This staff will be on call to assist and advise indi-
vidual chairpersons in doing their duties.
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Automatic RF Techniques
Group News

by Raymond W. Tucker, Jr.

The Automatic RF Techniques Group (ARFTQ) is an in-
dependent professional society affiliated with MTT-S as a
confference committee. ARFTG's primary interests are in
computer-aided microwave analysis, design, and mea-
surement. ARFTG holds two conferences each year, one
in conjunction with the MTT-S International Microwave
Symposium and a second in late fall.

Changing of the Guard

This will be my last ARFTG NEWS. | have enjoyed
keeping the members of MTT-S aware of the activities of
ARFTG for the last 2% years. It has also been my privilege
to represent ARFTG at MTT-S Administrative Committee
(AdCom) meetings. This committee meets three times a
year, and there are some very long meetings. However,
these meetings are long because each skilled microwave
engineer who serves cares very deeply for the Society.
These engineers have donated their time and talent for
the benefit of others. It has been an honor to work with
them on meetings and conference committees, and | look
forward to future work for the Society.

35th ARFTG Conference

ARFTG held its 35th Technical Conference on May
10-11, 1990, in Dallas, Texas, in conjunction with the In-
ternational Microwave Symposium. The focus topic for
this conference was, “Enhancing the Accuracy of Auto-
mated Microwave Measurements.”

34th ARFTG Conference

ARFTG held its 34th Technical Conference on Novem-
ber 30 and December 1, 1989 at the Westin Cypress Creek
Hotel in Fort Lauderdale, Florida.

Frank Mendoza, TRW, served as the conference chair-
person. The ten manufacturers’ exhibits displaying auto-
mated measurement hardware and software were co-
ordinated by Bill Pastori, Maury Microwave.

At the ARFTG Awards Banquet, Bernard Leake
received the ARFTG Automated Measurements Technol-
ogy Award for his application of the automated electronic
tuner to noise figure measurements, and Harold E.

Stinehelfer, Sr., was presented the ARFTG Automated
Measurements Career Award for his career of meritorious
achievement and outstanding contributions to the field of
automated microwave time domain measurements.

The focus topic for this conference was On-Wafer
Testing. A fine technical program was put together by
Kevin Kerwin, Hewlett-Packard. A panel session on “The
Future of On-Wafer Testing” was well received. The
papers presented at the conference were:

“Development Of On-Wafer Standards At NIST” Dylan
Williams, NIST, Boulder, CO

“Wafer Level ANA Calibration At NIST” Roger Marks,
NIST, Boulder, CO

““Development Of Calibration And Verification Stan-
dards In Microstrip And Coplanar Waveguide,” Bill
Oldfield, Wiltron Co., Morgan Hill, CA

“26 GHz Wafer Noise Parameter And S-Parameter
Measurements Using A Solid State Tuner,” Michael
Fennelly, Automatic Testing & Networking, Inc.,
Woburn, MA

“Results Of A Multisite Round Robin To Examine
Probed Measurements Of An Impedance Standard
Substrate,” Jeff Raggio, TRW S&D, Redondo Beach, CA

“A Universal Vector Network Analyzer Calibration
Technique,” John L. Barr & Michael ). Pervere, Hewlett
Packard, Santa Rosa, CA

“LRM: An lIdeal On-Wafer Calibration Technique,”
Andrew Davidson, Eric Strid & Keith Jones, Cascade
Microtech, Inc., Beaverton, OR

“Improved  Accuracy Of  On-Wafer MMIC
Measurements,” H.B. Sequeira and M.W. Trippe, Mar-
tin-Marietta Laboratories/GAMMA Monolithics, Balti-
more, MD

"

“On-Wafer Power Measurements,” Dale E. Dawson
and Mike L. Salif, Westinghouse Electric Corporation,
Baltimore, MD

“Problems Characterizing Millimeter Wave ModFets,”
Brian Hughes, Hewlett Packard Co., Santa Rosa, CA,
and Paul Tasker, Cornell University, Ithica, NY

““Analysis Of Circuit Parameters Using TSD Method,”
Harold Stinehelfer, Made-It  Associates, Inc.,
Lunenburg, MA

A Possible Source Of Error In On-Wafer Calibration,”
James C. Rautio, Sonnet Software, Inc., Liverpool, NY

“Ka Band On-Wafer Noise Figure Measurement
System,” Lawrence Dunleavy, Hughes Aircraft Com-
pany, Torrance, CA
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“A Cost-Effective Production DC/RF On-Wafer Mea-

surement System,” Eric S. Copeland, Matthew Borg,
and Kevin ). Kewin, Hewlett Packard Company, Santa

Rosa, CA

“An Integrated Approach To High-Volume Production
And Automated Testing Of Microwave Power Mod-
ules Using Distributed PCs,” Deon Glajchen, Avantek

Inc., Santa Rosa, CA

Join ARFTG

ARFTG brings you the latest techniques in RF, micro-

wave and millimeter-wave analysis, design, and measure-
ments. State-of-the-art papers are presented twice a year.

If you are involved in automated techniques, come join
your peers and keep current with our evolving technol-
ogy. For more information on ARFTG, write: ARFTG, RR#
1, Box 204A, Ava, NY 13303

Meetings and Short Courses of Interest

Meeting

GaAs IC Symposium

International Conference on Directions in Electro-
magnetic Wave Modeling

The Fourth Biennial IEEE Conference on
Electromagnetic Field Computation

Short Course on Microwave Circuit Design: Linear
and Nonlinear

Short Course on Microwave Circuit Design: Linear
and Nonlinear

Short Course on Modern Microwave
Semiconductor Devices, Components, and
Applications

International Conference on Physical Concepts
of Materials for Novel Optoelectronic Device
Applications

International Conference on Millimeterwave &
Microwave (ICOMM-90)

9th International Zurich Symposium & Technical
Exhibition on Electromagnetic Compatibility

1991 U.S. Conference on GaAs Manufacturing
Technology

1991 MTT-S International Microwave Symposium

1991 SBMO International Microwave Symposium

Date

October 7-10, 1990

October 22-24, 1990

October 22-24, 1990

October 24-26, 1990

October 29-31, 1990

October 22-25, 1990

October 27, 1990
November 2, 1990

December 19-21, 1990

March 12-14, 1991

April 7-10, 1991

June 11-14, 1991

July 22-25, 1991

Location

New Orleans, LA

New York City

Toronto, Canada

Dallas, TX

Boston, MA

Palo Alto, CA

Aachen, Federal
Republic of Germany

Dehra Dun, India

Zurich, Switzerland

Reno, NV

Boston, MA

Rio De Janeiro, Brazil

Contact for
More Information

Suzanne Kuntz
(202) 347-5900

Professor Henry L. Bertoni
(718) 260-3478

Mrs. Margaret Tompsett
(416) 978-6528

George Vendelin
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Transnational Activities

1989 SBMO International
Microwave Symposium
‘’‘Microwaves—Stepping Into
A New Decade’’

by Edmar Camargo and Denise Consoni

The 1989 SBMO International Microwave Symposium
was the third international event organized by the Brazil-
ian Microwave Society (SBMO), in cooperation with vari-
ous other institutions: IMT/EEM (Instituto Maua de
Tecnologia/Escola de Engenharia Maua), LME-EPUSP
(Laboratorio de Microelectronica, Escola Politecnica,
Universidade de Sao Paulo), IEEE MTT-S (Microwave The-
ory and Technique Society) and AP-S (Antennas and
Propagation Society), IEEE Section Sul-Brasil, IEE (The Insti-
tution of Electrical Engineers), CAPES, CNPq, FINEP and
FAPESP (Brazilian Research Foundations), SCT (Secretary
of Science and Technology/Sao Paulo), the British
Council, TELEBRAS (Telecomunicacoes Brasileiras/SA),
EMBRATEL (Empresa Brasileira de Telecomunicacoes
S/A), and VARIG (Brazilian Airlines, official air carrier).

From July 24 to July 27, a significant part of the interna-
tional and Brazilian Microwave communities were gath-
ered at the Maksoud Plaza in Sao Paulo, enjoying the
opportunity to talk about topics of common interest.
Anyone entering the halls of this charming hotel during
those four days could not miss the international environ-
ment created by smiling English, German, Italian, French,
Spanish and Portuguese-speaking people, eagerly discuss-
ing their professional activities on microwaves and its
applications.

Dr. A. Octavio M. de Andrade, from the Instituto Maua
de Tecnologia, was the Chairman of the Steering Commit-
tee and welcomed the nearly 500 attendees on Monday
morning.

During the plenary sessions, the wide range of micro-
wave applications was displayed through the elucidating
lectures given by Theodore Saad (“The Story of the MIT
Radiation Laboratory”), Reinhard Knerr (“Lightwave
Communications”), Kenneth L. Carr (“The Future of
Microwaves in Medicine”), and A.W. Kraszewski (“RF and
Microwave Dielectric Properties of Agricultural Products
and their Applications”).

Other applications and relevant subjects on micro-
waves were addressed in the 36 invited papers, which
greatly contributed to the international forum of this
meeting. 101 technical papers were presented in 29 ses-
sions, comprising a wide variety of topics: phased arrays,

printed antennas, millimeterwaves, radar, satellite com-
munications, optics, measurements, dielectric resonators,
propagation, devices, acoustics, electromagnetic theory,
MMICs and others. The high level of the papers’ contents
and the smoothly running sessions, counting on intensive
participation of the audience, demonstrated the impor-
tance of this conference for the local and international

microwave communities.

Dr. Denise Consoni presenting a technical paper.

Fruitful discussions and valuable experiences were
shared during the panel sessions, which tackled three
exciting issues: “The Future of Optical Communications,”
“Education in Microwaves,” and ““Key Success Factors for
GaAs MMICs in Brazil.” During this latter panel, an
intense debate was conducted, in an innovative way, by
Dr. Alejandro Chu (M/A-COM) on the problems affecting
the national and international development of GaAs
MMICs. Education has proven to be a theme of special
concern for the microwave society, and various methods
for attracting good students into the microwave field
were proposed and discussed during the panel on this
subject. Also, to increase students’ interest in the area,
two short courses on optics and radar were offered dur-
ing the symposium.

Dr. J. Kleber C. Pinto, Dr. Ronald Gutman,
Dr. Alejandro Chu, Mr. Richard A. Sparks, and
Mr. Mauro Coimbra at the panel discussion on

“’Key Success Factors for GaAs MMICs in Brazil.”

The small but representative Microwave Exhibition,
comprising 20 Brazilian and foreign microwave compa-
nies, was well visited; good contacts were established
between participants and industry delegates. The emerg-
ing Brazilian microwave industry, basically dedicated to
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the production of telecommunication items (some of
them developed through contracts with Brazilian univer-
sities), had the chance to display the progress they have
achieved over the last few years, in spite of the country’s
economic difficulties.

A new channel of collaboration was also inaugurated
during the event through the establishment of an IEEE
MTT-S Chapter in Sao Paulo, which will be coordinated
by Dr. D. Consoni from the Universidade de Sao Paulo.

The atmosphere of the symposium was cheered at the
cocktail reception, hosted by the exhibitors, and espe-
cially during the Banquet, highlighted by the presence of
members from the school of Samba ““Vai-Vai.” The samba
musicians and dancers succeeded in bringing to the par-
ticipants a taste of good Brazilian Carnival.

We believe that the 1989 SBMO symposium met the
expectations and provided new perspectives on interna-
tional collaboration, as we enter a new decade of micro-
wave technology.

<

Mrs. Dick Sparks, Mr. Theodore Saad, and
Dr. Octavio de Andrade at the banquet.

2nd International
Symposium on
Recent Advances in
Microwave Technology

by Dick Sparks

The 2nd International Symposium on Recent Advances
in Microwave Technology (ISRAMT ’89), cosponsored by
the University of Nevada, Reno, USA, and the Chinese
Institute of Electronics, was held in Dragon Spring,
Movenpick Hotel, located in the western suburb of
Beijing, People’s Republic of China, from September 4-8,
1989. The registration started on September 4 and the
symposium was declared open on September 5 with
opening remarks by Professor Feng Si-zhang, Symposium
Chairperson, and Professor Banmali Rawat, Technical Pro-
gram Committee Chairperson 