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MEASUREMENT TECHNIQUES APPLIED

A special computer-controlled network analyzer was built
to extend its measurement capability to 26.5 GHz in order to
allow evaluation of the transmission and reflection characteristics
of this new connector. A special slotted line was also constructed
to measure the bead reflections up to 34 GHz using Sanderson’s
technique [4]. Furthermore, tuned waveguide reflectometers
with ‘waveguide-coax adapters were utilized to verify measure-
ment results taken by the aforementioned techniques.

Insertion loss and repeatability measurements are taken with
~ the automatic network analyzer to 26.5 GHz and above 26.5
GHz with detectors and ratio-measuring equipment.

Leakage tests of a connector pair were measured at fre-
quencies up to 26.5 GHz. A triaxial test fixture was built that is
similar to the fixtures described in [5] and [6]. It was built so
that a bending moment could be applied to the 3.5-mm con-
nector. Cutoff frequency of this triaxial fixturé for the TE11
mode is about 6 GHz.

“Three test setups were used in the leakage test. First a standard.
spectrum analyzer setup was used. The dynamic range and
frequencies of these measurements were from 110 dB at 100
MHz to 90 dB at 16 GHz. The second test method used a wave-
guide setup in K band similar to the modulated subcarrier
described in [5]. The leakage test was performed across the full
waveguide band from 18 to 26.5 GHz. The dynamic range of
this test was 100 dB. The third test method was a double con-
version setup using three synthesizers operating in a screen
room from a common 10-MHz reference oscillator. The band-
width of the measurement was 1 Hz yielding excellent test
capabilities. Measurements were made at two frequencies—at
8 GHz the dynamic range was 148 QB; at17.9 GHz it was 138 dB.
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The swept measurements from 18 to 26.5 GHz were made under
several conditions. The condition most, likely to show leakage
was: coupling nut tightened to 0.6 Nm with a 1-Nm bending
moment applied to the outer conductor per [7]. The result of
all measurements of leakage was that no discernable change in

System noise level was observed (see Table II). Connector pair

leakage was below the dynamic range of all measurements.

CONCLUSION

This connector has distinct advantages in performance and
price as described previously. Furthermore it is directly com-
patible with the most widely used SMA connector.

ACKNOWLEDGMENT

The authors wish to thank the following who contributed in
the development of these connectors: R. Pratt, J. Burgess, D.

.Chambers, P. Petti, and special thanks to L. B. Renihan who

did the original design.

REFERENCES

[1] H. Neubauer and F. R. Huber, “Higher modes in coaxial RF lines,”
Microwave J., vol. 12, no. 6, pp. 57-66, June 1969,

[2] S. F. Adam, ‘G. R. Klrkpamck N. 7, Sladek, and S. T. Bruno “A
new high performance 3.5-mm low cost utility coax1al connector with
mode free operation through 34 GHz,” 1976 IEEE MTT-S International
Microwave Symposium Digest of Technical Papers, pp. 55-56.

[31 “A high performance 3.5-mm ¢onnector to 34 GHz,” Microwave

.,V01 19, no. 7, pp. 50-54, July 1976.
[4] A. E. Sanderson “An accurate substitution method of measuring the
VSWR of coaxial connectors,” Microwave J., vol. 5, no. 1, pp. 69-73,
Jan. 1962.

[5] Subcommittee on Precision Coaxial Connectors, “IEEE Standard for
Precision Coaxial Connectors, ”IEEE Trans. Instrum. Meas., vol. IM-17,
no. 3, pp. 204-222, Sept. 1968.

[6] F. R. Huber and H. Neubauer, “Measurement techniques for the
determination of the major characteristics of coaxial <.omponents ”
Microwave J., pp. 196-204, Sept. 1962

[7} “Draft- rrgld premsxon coaxial lines and their associated precrslon
connectors,” IEC Document: 46D (Secretarxat) 22, Nov. 1972, Clause
No. 2.4.

Contributors

on September 17, 1943, He received the Dipl.
Ing. degree in electrical engineering from the
Aachen  Technical = University, Aachen,
Germany, in 1972.

at the Ruhr-University, Bochum, Germany,
working toward the Dr. degrée and carrying
out research on semiconductor devices and
circuitry for the gigabit-per-second range.

*
Dan A. Bathker (S°59-M’62-SM*75) was born
in St. Paul, MN, on' October. 17, 1938. An
early interest in radio and related topics lead
to obtaining an amateur radio license, held
continuously since 1953. He received the B.S.
degree in electronic engineering from California
State Polytechnic College, San Luis Obispo,

CA, in 1961,
Since joining the Jet Propulsion Laboratory
Telecommunications Division in 1963, he has
been engaged in large ground antenna micro-

Udo Barabas was born in Arnstein, Germany,

Since 1973 he has been a Scientific Assistant

wave research and development. These activities have - included
diplexed high- CW power transmission with low-noise receiving equip-
ment as well as radio flux calibrations and antenna gain standards.
Related activities have included antenna performance definition in
the very-narrow-beamwidth high-gain (> 70-dB) class and multifeed
configurations including the NASA/JPL tricone feed as well as the
simultaneous S-/X-band reflex dichroic feed.

Mr. Bathker is presently the Supervisor of the Antenna and Propaga-
tion Group, has been active as an Industrial Consultant, and has
received a NASA major monetary award. He is a member of the
IEEE S-AP and S-MTT groups, Tau Sigma, and Sigma Xi.

*

Berthold G. Bosch (M’64-SM’67) was born in
Bonn, Germany, on May 30, 1930. He received
the Dipl. Ing. degree from the Aachen Tech-
nical University, Aachen, Germany, in- 1956,
the Ph.D. degree from the University of
Southampton, Highfield, Southampton,
England, in 1960, the Habilitation from
Karlsruhe University, Karlsruhe, Germany,
in 1969, and the D.Sc. degree from the Uni-
versity of Southampton in 1976, all in electrical
engineering/electroriics.




998

From 1956 to 1957 he held an AEG Foreign Scholarship at the
Electronics. Department of the University of Southampton, while
subsequently during 1958-1960 being a Resedrch Assistant at the same
department engaged in work on microwave-tube noise. From 1960 to
1972 he was with AEG-Telefunken, Ulm, Germany, where he occupied
various posts in the Tube Works and in the Research Institute,
ultimately being Head of the Electronics Department in the latter
institution. During that time he' carried out or was responsible for
work on microwave tubes, parametric amplifiers, microwave semi-
conductors, and high-rate PCM circuitry. In 1969 he was made an
Adjunct Staff Member (Privat-Dozent) in the Faculty of Electrical
Engmeermg of Karlsruhe University, and in 1972 he accepted the
Chair of Electron Devices at Ruhr-University, Bochum, Germany,
where simultaneously he became Joint Director of ‘the Institute of
Electronics. From 1973 to 1974 he served as Dean of the Faculty of
Electrical Engineering and as a Member of Senate.

Dr. Bosch was awarded the A.F.-Bulgin Premium of the Brit. IRE
in 1962, and in 1969 he received an Annual Prize of the Nachrich-
tentechnische Gesellschaft. He is author or coauthor of about fifty
scientific publications, inventor or coinventor of over forty issued
patents, and coauthor (together with R. W. H. Engelmann) of Gunn-
Effect Electronics.

L ]
Richard M. Cox (M’62) was born in King
George, VA, on September 7, 1935, He received
the B.S. degree in electronic engineering from
the Indiana Institute of Technology, Fort
Wayne, in 1959.

He joined the Bendix Communications
Division, Baltimore, MD, in. 1959, where he
has designed microwave components and
systems covering the frequency range of VHF
through Ku band. His design responsibilities
include filters, mixers, reflector antenna feeds
and phased array elements, diode and ferrite phase shifters, and diode
switches. He is currently a Senior Staff Engineer assigned to the Bendix
Microwave Landing System Program. His present responsibilities
include the design, performance, and hardware implementation of the
Bendix MLS Phase III ground equipment. He holds two patents and
has published papers on waveguide losses and phased array elements.

Mr. Cox is a member of the Microwave Theory and Techniques
Society.

n

Jack R. East (S’70-M’72) was born in Flint,
MI, on January 15, 1947. He received the
B.S.E., M.S.E., and Professional Engineering
degrees in electrical engineering from ‘the
University of Michigan, Ann Arbor, in 1969,
1970, and 1973, respectively.

Since 1973 he has been employed with the
Electron Physics Laboratory of the University
of Michigan. His research activities are in the
area of solid-state microwave devices.

*

George I. Haddad (S°57-M’61-SM’66-F’72)
was born in Aindara, Lebanon, on April 7,
1935. He received the B.S.E., M.S.E., and
Ph.D. degrees in electrical engineering in
1956, 1958, and 1963, respectively, from the
University of Michigan, Ann Arbor.

From 1957 to 1958 he was associated with
the Engineering Research Institute of the
University of Michigan, where he was engaged
in research on electromagnetic accelerators.

' " In 1958 he joined the Electron Physics Lab-
oratory, Un1ver51ty of Michigan, where he has been engaged in
research on masers, parametric amplifiers, detectors, electron-beam
devices, and microwave solid-state devices. He held a University of
Michigan Research Institute Fellowship for the academic year of 1958—

IEEE TRANSACTIONS ON MICROWAVE THEORY AND TECHNIQUES, DECEMBER 1976

1959 and a sponsored research fellowship for the spring semester of
1959-1960. He served successively as. Instructor, Assistant Professor,
and Associate Professor in the Department of Electrical Engineering
from 1960 to 1969. He is presently a Professor and Chairman of the
Department of Electrical and Computer Engineering.

Dr. Haddad received the 1970 Curtis W, McGraw Research Award
of the American Socicty for Engineering Education for outstanding
achievements by an Engineering Teacher. He is a member of Eta
Kappa Nu, Sigma Xi, Phi Kappa Phi, the American Physical Society,
and the American Society for Engmeermg Education.

K’

Rob Hartop received the B.S. degree in engineer-
ing physics in 1958 from the University of
Maine, Orono. Awarded a Hughes Fellowship,
he was employed by Hughes Aircraft Company
and studied at the University of California,
Los Angeles, obtaining an M.S. equivalent in
electrical engineering,

Employed by the Jet Propulsion Laboratory
of the California Institute of Technology,
Pasadena, since 1960, he is presently a Senior
Engineer in the Radlo Frequency and Micro-
wave Subsystems Sect1on of the Telecommunications Science and
Engineering Division. He specializes in the design, development,
fabrication, and testing of waveguide components, particularly antenna
feeds, filters, and switches.

*

2 Stuart T. Jolly received the B.Sc. degree in
~ metallurgy’ from the University of Wales,
. Cathays Park, Cardiff, Wales, in 1939.

From 1940 to 1946 he served in the British
Army. From 1946 to 1952 he was employed
- by EMI Ltd., supervising the materials and
components test and evaluation laboratory.
Since 1953 he has been employed by RCA,
initially as engineering leader responsible for
the development of packaging hardware,
power supplies, magnetic head design, and
production for the Bizmac, 301, and 501 computers. As Manager of
the Magnetic Head Design Department from 1959 to 1963, he super-
vised the design and development of all magnetic recording heads for
professional audio, video, and digital recording, and assisted in the
setup of associated production facilities. . ]

-From 1963 to 1968 he was an engineering group leader with RCA
Defense Electronics Products responsible for the development work in
computer memories (ferrite core, plated wire, NDRO, and ROM);
the automated test equipment studies including design and con-
struction of an automated tester for computer tape recorders; and
setting up a facility for the production of high-resolution photomasks
to be used in the manufacture of integrated circuit devices. He ‘was
the Senior Engineer responsible for the initial design and process
development for liquid crystal displays. As a member of the Technical
Staff, his present assignment is the development of epitaxial growth
processes and production of material for- solid-state microwave
devices with the Microwave Technology Center located at the David
Sarnoff Research Center in Princeton, NJ. He holds two patents in the
field of magnetic memories and magnetic recording.

L]

Masaki Koyama (S°64-M’73) was born in
Tokyo, Japan, on June 19, 1941, He received
the B.S., M.S., and Ph.D. degrees from Osaka
University, Osaka, Japan, in 1964, 1966, and
1969, respectively.

In 1969 he joined the Electrical Communica-
tion Laboratory, Nippon Telegraph and Tele-
phone Public Corporation, Yokosuka-shi,
Japan. From 1969 to 1972 he was engaged
in.the research and development of ‘microwave
filters for the domestic satellite communication




CONTRIBUTORS

system and waveguide components for the digital, radio relay, and
guided millimeter-wave systems. During 1972-1973 he worked on
optical transmission systems at the U.S. Department of Commerce,
OT/ITS, Boulder CO, as a Guest Scientist from N.T.T. His current
interest is in the long-distance transmission applications of various
waveguides from millimeter-wave through optical frequencies.

Dr. Koyama is a member of the Institute of Electronics and Com-
munication Engineers of Japan.

Ulrich K. Langmann (M’75) was born in
Pritzwalk, Germany, on September 5, 1942.
He received the Dipl. Ing. in solid-state
electronics and the Dr. Ing. degree, both from
the Aachen Technical University, Aachen,
Germany, in 1968 and 1972, respectively.

From 1969 to 1973 he was Scientific Assistant
at the Institute of Semiconductor Electronics
of Aachen University, working on measuring
techniques for evaluating important properties
of semiconductor epitaxial material (GaAs)
and semiconductor devices, Since 1973 he has been a Principal Engineer
at the Institute of Electronics of Ruhr-University, Bochum, Germany,
heading a group engaged in research on semiconductor devices and
circuitry for subnanosecond and gigabit-per-second -applications.
Furthermore, he is carrying out research work on particular opto-
electronic applications of controlled GaAs photoluminescence. In
1976 he was a Lecturer at Ruhr-University.

Dr. Langmann is a member of the Verein Deutscher Elektrotechniker
(VDE/NTG) and the Deutsche Physikalische Gesellschaft (DPG).

H. Michael Macksey (M’73) was born in
Detroit, ML, on February 20, 1947. He received
the B.S. degree in physics from the University
of Michigan, Ann Arbor, in 1968, and the
M.S. and Ph.D. degrees in physics from the
University of Illinois, Urbana-Champaign, in
1970 and 1972, respectively.

From 1972 to 1973 he held an IBM post-
doctoral fellowship at the University of
Illinois where he studied crystal growth and
light-emitting properties of I1I-V alloys. Since
1973 he has been with the Central Research Laboratories of Texas
Instruments, Inc., Dallas, TX, where he has worked on GaAs field-
effect transistors.

Klaus Mause was born in Oppenheim/Rhein,
Germany, in 1932. He received the Dipl. Ing.
and Dr. Ing. degrees in electrical engineering,
both from the University - of Karlsruhe,
Karlsruhe, Germany, - in 1963 and 1967,
respectively.

From 1963 to 1967 he was an Assistant at
the same University. During this period, he
was. concerned with microwave problems,
especially with nonreciprocal low-noise micro-
wave amplifiers. In 1968 he joined the Research
Institute of the German Federal Postal Administration where he was
engaged in the development of power Gunn oscillators. Recently, he
has been working in the field of circuit integration on GaAs.

999

Thomas F. McMaster was born in New York
City, NY, in 1944. He received the B.S.E.E.
degree from Drexel University, Philadelphia;
PA, in 1972 and the M.S.E.E. degree from
the Polytechnic Institute of Brooklyn, Brooklyn,
NY, in 1974. ;

He joined Bell Laboratories in 1972 wheére
he has worked on the development of milli-
meter-wave mixers and waveguide components.

Mr. McMaster is a member of Eta Kappa
Nu and Phi Kappa Phi.

*+

Hien Nguyen-Ba (S°76) was born in Ha Dong,
Vietnam, on January 16, 1948, He received
the B.S.E.E. and M.S. degrees in electrical
engineering from the University of Miami,
Florida, in 1970 and 1971, respectively.

He is presently a graduate Research Assistant
in the Electron Physics Labordtory, Depart-
ment of Electrical and Computer Engineering,
the University of Michigan, Ann Arbor,
working in the area of microwave solid-state
devices.

Mr. Nguyen-Ba is a member of Tau Beta Pi, Eta Kappa Nu, and
Sigma Xi.

*

Isao Ohtomo (M’69) was born in Sapporo,
Japan, on October 30, 1942. He received the
B.S. and Ph.D. degrees in electrical engineering
from Hokkaido University, Hokkaido, Japan,
in 1965 and 1974, respectively.

He joined the Electrical Cornmunication
Laboratory, Nippon Telegraph and Telephone
Public. Corporation, Tokyo, Japan, in 1965,
and has since been engaged in research work
on branching filters and other components for
guided millimeter-wave transmission systems,
20-GHz-band radio relay PCM transmission systems, and satellite
communication systéms. At present he is the Assistant Chief of
satellite communication equipment section, integrated transmission
system development division, Yokosuka FElectrical Communication
Laboratory, NTT, Yokosuka-shi, Kanagawa-ken, Japan.

Dr. Ohtomo is a'member of the Institute of Electronics and Com-
munication Engineers of Japan.

L)

Arthur A. Oliner (M’47-SM’52-F’61) was born -
in Shanghai, China, on March 3, 1921. He

received the B.A. degree from Brooklyn

College; Brooklyn, NY, and the Ph.D. degree

from Cornell University, Ithaca, NY, both in

physics, in 1941 and 1946, respectively.

While at Cornell University, he held a
Graduate Teaching Assistantship in the Physics -
Department and also conducted research on a
project of the Office of Scientific Research and
Development. He joined the Microwave
Research Institute of the Polytechnic Institute of Brooklyn, Brooklyn,
NY, in 1946, and was made Professor in 1957. From 1966 to 1971 he
was Head of the Electrophysics Department; he then became Head of
the combined Department of Electrical Engineering and Electrophysics
from 1971 through 1974. He is presently the Director of the Microwave
Research Institute, a position he held since 1967. During the summer
of 1964, he was a Walker—-Ames Visitinig Professor at the Univérsity
of Washington, Seattle, and, during the 1965-1966 academic year,
he was on sabbatical leave at the Ecole Normale Supéricure, Paris,
France, under a Guggenheim Fellowship. During the summer of 1973,
he was a Visiting Professor at the Catholic University, Rio de Janeiro,

- Brazil. He has been engaged in research in a wide variety of topics



1000

in the microwave field, including network representations of microwave
structures, precision measurement methods, guided-wave theory with
stress on surface waves and leaky waves, traveling-wave dntehnas,
plasmas, periodic structure theory, and phased arrays. His latest
interests includé microwave acoustics and integrated optics. He is the
author of over 100 papers, and coauthor or coeditor of two books. He
serves on the Editorial Boards of the journal Electronics Letters
(published by the British IEE) and the volume séries Advances in
Microwaves (Academic Press). ]

Dr. Oliner is a Fellow of the AAAS, and he served as the first MTT
National Lecturer in 1967. He was named an Outstanding Educator
of America in 1973, and in 1974 he received a Sigma Xi Citation for
" Distinguished Research. He has received prizes for two of his papers:
the IEEE Microwave Prize in 1967 and the Institution Premium, the
highest award of the British IEE, in 1964. He was a National Chairman
of the IEEE MTT Society, a member of the IEEE Publication Board,
and General Chairman of three symposia. He is a past Chairman of
Coirimission 1 and a member of Commission 6 of International Union
of Radio Science (URSI), and a former Chairman of a National
Academy of Sciences Advisory Panel to the National Bureau of
Standards.

*

John P. Paczkowski received the B.S. degree
in physics from the Polytechnic Institute of
Brooklyn, Brooklyn, NY, in 1969.

He has been with RCA since 1950 and worked
as a Design Draftsman and- Engineering
Associate on microwave ‘devices. Since he
joined the Microwave Techmnology Center in
1962 he has worked on the fabrication. of
various solid-state microwave devices. In 1968
he was associated with the formation of the
semiconductor processing and fabrication
laboratory in the Microwave Techiology Center. He worked on the
development of electrochemical, vacuum, and sputtering deposition
of metal on sémiconductors for.ohmic contacts and Schottky barriers.
He has experience in the processing of both silicon and gallium arsenide
microwave devices.

L]

Martin V. Schneider (M’56-SM’71-F’76) was
born in Bern, Switzerland, on October 20,
1930. He received the M.S. and Ph.D. degrees
in physics from the Swiss Federal Institute of
Technology, Zurich, Switzerland, in 1956 and
1959, respectively. )

- From' 1959 to 1961 he was a Research
Assistant at the Swiss Federal Institute of
Technology, and in 1961 he joined the Radio
Research Laboratory at Bell Laboratories,

on thin-film solid-state devices and circuits, Schottky-barrier photo:
detectors, and microwave and millimeter-wave integrated circuits.
He is currently engaged in advanced work on millimeter-wave devices
and circuits for use in communication receivers and transmitters in the
100-300-GHz frequency range.

Dr. Schneider is a member of the American Physical Society. He is
a member of the Editorial Board of MTT, and he has served as the
MTT Group Chapter Chairman of the- New Jersey Coast Section of
1IEEE.

*

James R. Sebring was born in Spangler, PA, on
April 9, 1933, He received the B.S.E.E. degree
from the Pennsylvania: State University,
University Park; in. 1959.

He is presently Assistant Director, Micro-
wave Landing Systemr Engineering and
Operations, for the Bendix Communications
Division, Baltimore, MD, where he has been
employed since 1960. He has been responsible
for various threshold-extension rmicrowave
receivers on Projects Advent and Syncom. He

Crawford Hill, in Holmdel, NJ. He has worked -

IEEE TRANSACTIONS ON MICROWAVE THEORY AND TECHNIQUES, DECEMBER 1976

was respoﬁsible for the RF and Telemetry System Design on the Apollo
Range Instrumented Aircraft (A/RIA) and recently served as Project
Manager for a high-volume production program (WRC-1).

*

Shuichi Shindo was born in Yamanashi, Japan,

on June 1, 1946. He received the B.S. and MLS.

degrees in electrical engineering from the

Tohoku University, Sendai, Japan, in 1969
and 1971, respectively.

He joined .the Electrical Communication:
Laboratory, Tokyo, Japan, in 1971, and has
since been engaged in research work on
branching filters and other tomponents for
satellite communication .systems. He is now
o an Engineer of the Yokosuka Electrical
Communication Laboratory, Nippon Telegraph and Telephone
Public Corporation, Yokosuka-shi, Kanagawa-ken, Japan. Recently,
his major efforts have been directed toward millimetér- and sub-
millimeter-wave components.

Mr. Shindo is a member of the Institute of Electronics and Com-

- munication Engineers of Japan.

L

Rene E. Smith was born in Surabaja, Indonesia,
on July 18, 1932. In 1950 he went to The
Netherlands where he attended the Technical
‘School in Amsterdam.

He served in the Royal Dutch Army for two
years. He was with the Transitron Electron
Corpotation in Massachusetts from 1959 to
1965 and with the Itek Corporation from 1965
to 1966. He has been with the RCA Labor-
atories since 1966, and is involved in research
S < and development of various semiconductor
devices. :

L ]

William W. Snell, Jr., was born in Williams-
port, PA, on July 3, 1932. He graduated from
the Williamsport Technical Institute, Williams-
port, PA, in 1951.

He joined Bell Laboratories; Holmdel, NIJ,
in 1955. He has worked on the désign of wave-
guide components for use ih the 4-, 6-, and
11-GHz common-carrier bdnd.  He also
participated in the early stages of satellite
communications and designed several com-
ponents of the Holmdel Space Communication
Réceiver. He is currently working on thin-film millimeter-wave devices
and circuits for use in radio astronomy receivers at frequencies above
100 GHz.

L

Viadimir Sokolov (M’75) was born in Biel,
Switzerland, on April 26, 1946. He received
the B.S. degree in science ergineering from
Northwestern University, Evanston, IL, in
1968 and the M.S. and Ph.D. degrees in
electrical engineering from the University of
Wisconsin, Madison, in 1970 and 1973,
respectively.

From 1974 to 1975 he was employed as a
Senjor Engineer at the Northrop Corporation,
Electronics Division; Defense Systems Depart-
ment, where his work included microstrip circuit design and evaluation
of microwave hardware for ECM applications. In 1975 he joined
Texas Instruments, Inc., Dallas, TX, as a member of the technical
staff of the Central Research Laboratories’ where he is presently
engaged in microwave measurements and circuit design.

Dr. Sokolov is a member of Sigma Xi.




CONTRIBUTORS

Hua Quen Tserng (M’70) received the B.S.
degree in electrical engineering from National
Taiwan University, Taipei, Taiwan, in 1962,
and the M.S. and Ph.D. degrees in electrical
engineering from Rice University, Houston,
TX, in 1966 and 1968, respectively.

He joined Texas Instruments, Inc., Dallas,

staff of the Central Research Laboratories.
From 1968 to 1969 he worked on thermal
physics and characterization of semiconductor
devices. Since 1969 he has been working on GaAs IMPATT diodes.
His primary interests include diode characterization and testing,
device modeling, and optimum microwave circuit design, including
microstrip circulators, amplifiers, and oscillators. He has been actively
working on the characterization and modeling of GaAs Schottky-Read
IMPATT diodes for high-power high-efficiency microstrip oscillator
and amplifier applications. Most recently, he has been working on the
design and fabrication of microstrip GaAs power FET amplifiers.

*

Chainulu L. Upadhyayula (M*70) received the
B.Sc. degree in physics and the M.Sc. degree
in applied physics from Andhra University,
Andhra, India, in 1955 and 1958, respectively,
and the Ph.D. in engineering from Brown
University, Providence, RI, in 1968.

During 1958-1959 he was a trainee in the
Atomic Energy Establishment, Bombay, India.
From 1959 to 1964 he worked in the Elec-
tronics Division of the Atomic Energy Estab-
lishment. His work was in the area of nuclear
electronic instrumentation. From 1964 to 1967 he was a Research
Assistant and Teaching Assistant in engineering at Brown University
where he was engaged in the study of electrical transport properties
of semiconductors. During 1968-1969 he was a Post Doctoral Fellow

in Engineering at Brown University studying tunneling through super- -

conducting metal-insulator-metal structures at cryogenic temperatures.
He joined the RCA Microwave Technology Center at the David
-Sarnoff Research Center, Princeton, NJ, in 1969, and is presently a

member of the Technical Staff concerned with semiconductor devices’

and device physics.

Dr. Upadhyayula received general proficiency. awards in high
school and was awarded a General Telephone and Electronics fellow-
ship in 1967-1968 for his graduate study. In 1970 he received an RCA
Laboratories Outstanding Achievement Award for a team effort in
the development of GaAs transferred electron amplifiers. He is a
member of Sigma Xi.

TX, in 1968 as a member of the technical”

1001

- Ulrich Wellens was born in Neuss, Germany,
on June 2, 1946, He received the Dipl. Ing.
degree in electrical engineering from the
Aachen Technical University, Aachen,
Germany, in 1972.

In 1972 he joined the Institute of Electronics,
Ruhr-University, Bochum, Germany, as a
Scientific Assistant, where he is engaged in
. research on semiconductor devices and circuitry
. for the gigabit-per-second range.

James F. Wilhelm (S°69-M’72) received the
A.A.S. degree from Middlesex County College,
Edison, NJ, in May 1970 and the B.S. degree in
electrical engineering technology from Fairleigh
Dickinson University, Rutherford, NJ, in May
1972. He joined RCA in 1973. He is presently a
Research Associate, and his work has been
in the area of processing and characterization
of TRAPATT, IMPATT, and transferred
electron devices.

William R. Wisseman (M’72) was born in
" Halletsville, TX, on November 2, 1932. He
- received the Bachelor of Nuclear Engineering

degree from North Carolina State College,

Raleigh, in 1954, and the Ph.D. degree in

physics from Duke University, Durham, NC,

in 1959.

He joined the Central Research Laboratories
of ‘Texas Instruments, Inc., Dallas, TX, in
1960. He was initially engaged in a study of
the properties of superconducting alloys.

Later he studied electromagnetic wave propagation in solid-state
plasmas. He has been involved in GaAs microwave device research
since 1965 and currently is manager of the Advanced Microwave
Components branch of the Advanced Components Laboratory.

Dr. Wisseman is a member of the American Physical Society,
Sigma Xi, Phi Beta Kappa, Tau Beta Pi, and Phi Kappa Phi.




