@>IEEE TRANSACTIONS ON

MICROWAVE THEORY
AND TECHNIQUES

JULY 1990 VOLUME 38 NUMBER 7 (ISSN 0018-9480)

A PUBLICATION OF THE IEEE MICROWAVE THEORY AND TECHNIQUES SOCIETY

M.

PAPERS
Application of the Three-Dimensional Finite-Difference Time-Domain Method to the Analysis of Planar Microstrip Circuits ...
....................................................... D. M. Sheen, S. M. Ali, M. D. Abouzahra, and J. A. Kong 849
Use of a Microwave Cavity for Sensing Dielectric Properties of Arbitrarily Shaped Biological Objects ..........covvviiiiin,
................................................................ A. W. Kraszewski, S. O. Nelson, and T.-S. You 858
Power and Stability Limitations of Resonant Tunneling Diodes ............ C. Kidner,I. Mehdi, J. R. East,and G. I. Haddad 864
An Integral Equation Analysis of an Infinite Array of Rectangular Dielectric Waveguides............... ...l
........................................................... H.-Y. Yang, J. A. Castaneda, and N. G. Alexopoulos 873
Characterization of MIS Structure Coplanar Transmission Lines for Investigation of Signal Propagation in Integrated Circuits. .
................................................................................... T. Shibata and E. Sano 881
Broad-Band Determination of the FET Small-Signal Equivalent Circuit ..................covet, M. Berroth and R. Bosch 891
A 30 GHz MMIC Receiver for Satellite Transponders .. .......c..uuuititii ittt irnanieeeenens
............................................. H. Kato, T. Ohira, F. Ishitsuka, T. Tokumitsu, Y. Kihata, and N. Imai 896
Resonance Characteristics of a Cavity-Operated Electrodeless High-Pressure Microwave Discharge System . ... . S. Offermanns 904
Three-Dimensional Analysis of a Cylindrical Waveguide Converter for Circular Polarization by the Spatial Network Method . . .
........................................................................ ‘... Y.Ko,N. Yoshida, and I. Fukai 912
Improvements to the Finite-Difference Time-Domain Method for Calculating the Radar Cross Section of a Perfectly Conducting
T R LT C. M. Furse, S. P. Mathur, and O. P. Gandhi 919
Analysis of a Microwave Power Amplifier Using a Combiner/Divider with Circular Cavities ................ H. Matsumura 928
Power-Handling Capability of the Rhombic Waveguide .......... ...t P. L. Overfelt and C. S. Kenney 934
SHORT PAPERS
Machined Waveguide TWist. . ... ..oue ettt i iiiiont e ains H.F. Lenzingand M. J. Gans 942
An Exact Solution for the Nonuniform Transmission Line Problem ......... ...t C. Nwoke 944
Finding Initial Estimates Needed for the Engen Method of Calibrating Single Six-Port Reflectometers ........... U. Stumper 946
LETTERS
A Basic Concept to Reduce the Frequency Distortion of Distributed Amplifiers ...............cooiiiins H. L. Hartnagel 950
ASIAN ABSTRACTS
Papers from Journals Published in Australia, India, and Japanin 1988 ..............cocoivniininiiinnnn. M. Akaike 951
PATENT ABSTRACTS -+ v vt e e ettt es e st anaesosanssesannsosaonnesssanssstataneeesannsssanoorsscennns J.J. Daly 969
ANNOUNCEMENTS
1991 IEEE MTT-S International Microwave SYmpPoSiUmM . . ... vvvvetuurnnrioasaseerosseeearaetateteennceeaeens 974
A New MTT-S Publication: IEEE Microwave and Guided Wave Letters..............coooiiviiiiiiiiiiiiiineniiinns 975
@ INformation fOr AULHOIS . . oo vv v vt ensotnetanranrornsannsanonuoeonneseaeonnsens e 976
e Checklist for Submitting Manuscripts. . .. ..oouvrteetotieinitiitertsronriniaeesss e 978
Special Issue on Directions in Design and Applications Of MiCrowave SYStemS .. ...ovvvuiuurvererernroaeneserenerainnnns 979

Special Issue on Microwave Applications of SUPETCONAUCLOTS .+ .« v e vt it e ittt eat e et eee e ia et saaesiaeans 980




0
\\

NoE

The Microwave Theory and Techniques Society is an organization, wi.nir tae ramework ol the IEEE. ol memzers o
field of microwave theory and techniques. All members of the IEEE are eligible for membership in the Society

(@@> IEEE MICROWAVE THEORY AMD

Ty
e

£

..zrrree crofessional interest mirs

ana wilf rece:vs ts TRANSALTIONS upar

payment of the annual Society membership fee of $12.00 Affiliate membership is available upon payment of the annual afiiliate fee of $24.00, plus 1ne
Society fee of $12.00. For information on joining write to the IEEE ai the address below.

T. ITOH, President

ADMINISTRATIVE COMMITTER
F. IVANEK, Vice President

Z. GALANI, Secretary

K. AGARWAL T. ITOH D. G. LERUDE J. E. RAUE S. J. TEMPLE
E. J. CRESCENZI, JR. F. IVANEK. M. A. MAURY, JR M. V. SCHNEIDER R. S. TUCKER
A. L. BESTES R. H. JANSEN R. A. MOORE P. W. STAECKER J. C.WILTSE
Z. GALANI R. S. KAGIWADA B, S, PERLMAN
Honorary Life Members Distinguished Lecturers Past Presidents

A. C. BECK T. 5. SaAD R. H KWERR D. N. McQuipby, Jr. (1987)

S. B. CoHN K. Tomlyasu A. H. SILVER B. E. SPIELMaN (1988)

A. A. OLINER L. YOUNG V. G. GELNCVATCH (1989)

Albuquerque: M. A. DINALLO
Atlanta: W, R. ScoTtT

Baltimore: P. ESKER

Beijing: W. LIN

Benelux: A. GUISSARD

Buffalo: M. R. GILLETTE
Central & South taly: B. PALUMEO
Central New England/Boston: P. H. CARR
Chicago: C. F. C1L ARK

Cleveland: R. J. KERCZEWSKI
Columbus: L. HEWNDERSON
Dallas: D. M. DRURY

Dayton: B. M. KENT
Denver-Boulder: J. M. DUNN
Egypt: O. L. EL-SAYED

Finland: A. V. RAISANEN
Florida West Coact: J. SHERMAN
France: V. F. HAlINA

Houston: S. A, LONG

Huntsville: T. J. CENTILCORE
India: 8. K. KouL

Indonesia: A. DJITWATAMPU
Israel: A. MADJAR

S-MTT Chapter Chairmen
Ithaca. R. C. COMPTON
Kitchner-Waterloo: Y. L. CHOW
Korea: J.-W. RA
Los Angeles: M. 1. HERMAN
Milwaukee' R. A. STRANGEWAY
Montreal: G.-L. YIp
New Hampshire: R. O GEOFFROY
New Jersey Coast: E. E. MULLER
New South Wales/Auvstralia: B. THOMAS
New York/iong Island. M Jacoss
North Italy: C. NALDi
North Jersey: R. V. SNYDER
Orlando: C. CHRISTODOULOU
Ottawa: I. STREIBL
Philadelphia: N. ENGHETA
Phoenix: V. Nair
Portland: D. W. TUGGLE
Princeton: J. N. LATRADE
Rio de Janeiro/Brazil: J. R. BERGMANN
San Diego: J. J. FRATAMICO, JR.
San Fernando Valley: R. E, BRyan
Santa Clara Valley/San Francisco: G. ZDASIUK
Sao Paulo: D. Consoni

Schenectady: R J. GUTMANNM.

Seattle: R. H FRUNTON 11T

South Africa. C. W. L. PISTORIUS

South Brevard/Indian River: T. DURHAM
Southeastern Michigan C. J. LiN

Spain: M. P. SITRRA

Springfield: K. V[ Lav

St. Louis: P. L. HUDDLESTON

Sweden: T. LEV/IN

Switzerland: F. E. GARDIOL

Syracuse. K. H S~wow

Taiwan: C. F. DEN

Tokyo. Y. NaI"O

Tucson: H. C. KOHLBACHER

Twin Cities: M J. GAWRONSKI

United Kingdom/Ireland: I. M. WiLLIAMSON
Utah/Salt Lake Ciiy: M. F. ISKANDER
Venezuela: A. FIANCH!

Virginia Mountain: I. J. BaHL
Washington/WNerthern Virginia: X. BONTZOS
West Germany: H. L. HARTNAGEL
Winnipeg: L. S 1AFI

Yugoslavia: B. Joca~Novic

IEEE TRANSACTIONS® ON MICROWAVE THEGRY AND TECHNIQUES

Editor

Associate Editors

M. AKAIKE
(Abstracts Editor—Asia)

S. A. MaAas

J. J. DaLy
(Patent Abstracis)

J. B. HORTOXN
(Sysiems and Applications)

P. W. STAECKER
(Index issues)

THE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC.

CARLETON A. B YLESS, President
ERIC E. SUMNER, President-Elect
MARTHA SLOAN. Executive Vice President

Officers

RICHARD S NICHOLS, Vice President, Educational Aciivities
MICHAEL J. WHITELAW, Vice President Professional Activities

RALPH W

%Y NDRUM. JR.. Vice Presidoni, Publication Activiiies
ROBERT T. H. ALDEN, Vice President, Kegional Activities
H. TROY NAGLE, Vice President, Techmical Activiiies

B. LEONARD CARLSON, Drrector. Divisioit IV—Electromagnerics and Radiaiion

FuMIC HARASHIMA, Secretary
WALLACE S. READ, Treasurer

Headauariers Stafl
ERIC HERZ, Executive Director and General Manager
THOMAS W. BARTLETT, dssociate General Mancger—Finance and Adnuristration
WILLIAM D CRAWLEY. Associate General Manager— Programs

DONALD CHRISTIANSEN, Editor, IEEE Spectrum
IRVING ENGELSCN, Staff Director, Technical Activities
LEO FANNING, Staff Director, Professional Activities
MEeLvin 1. OLKEN, Staff Director, Field Services

EDWARD ROSENBERG, Coutroller
ANDREW G. SALEM. Staff Director, Sra-dards
RUDOLF A. STANPFL, Staff Direcior, Ecucationai Activities
Trowmas C. WHITE, Staff Director, Pubiic Informaiion
Publications Department
Publications Managers ANN H. BURGMEYER, GAIL €. FERENC

Managing Editors VALERIE CAMMARATA
Associate Editors CHRIS RALSTON

IEEE TRANSACTIONS ON MICROWAVE THEORY AND TECHNIQUES is published monthly by The Instituie of Electrical an1 Electronics Engineers, Inc.
Responsibility for the contents resis upon the authors and not upon the IEEE, the Society /Council, or its members. IEEE Headquarters; 345 East 47 Street,
New York, NY 10017. NY Telephone: 212-705 + extension: Information-7900; General Manager-7910; Public Information-7867; Publishing Services-
7560; Spectrum-7556. Telecopiers: W'Y (Headquarters) 212-752-4929, NY (Publications/Standards) 212-682-6005; NY Talex: 236-411 (inlernauonal
messages GnIg). IREE Service Center (for orders, subscriptions, address changes. Educational Activities, Region/Section/Student Services, Standards): 445
Hoes Lane, P.O. Box 1331, Piscataway, NJ 0§855-1331. NJ Telephone: Information: 908-931-0060: 908-562 + extension: ~ontroller -53635; Technical
Activities -3900. IEEE Washingicn Office (for U.S. professional activities): 1828 L Street, NW, Suite 1202, Washington, L'C 20036-5104. Washington
Telephone: 202-785-0017. Price/Publication Information: Individual copics: IEEE members $12.50 (first copy only). nonmembers $20.00 per copy. {Note:
Add §4.00 postage and handling charge 0 any order from $1.00 i0 $30.00, including prepald orders.} Member and nonmeniber subscription prices available
on request. Available in microfiche and microfilm. Copyright and Reprint Permissions: Abstracting is permitied with credit to the source. Libraries are
permitted to photog;opg beyond the limits of the U.8. Copyright Law for private use of patrons: 1) those post-1977 aricles that Larry a code at the bottom of
the first page, provided the per-copy fee indicated in the code s paid through the Copyright Clearance Center, 29 Congress Stree., Salem, MA 01970- 2) pre-
1978 articles without fee. Instruciors are permitted to photocopy isolated articles for noncommercial classroom use withou. fee. For all other c’opy?ng
re?rlnt. or republication permission, write to Copyrights and Permissions Department. IEEE Service Center, 445 Hoes Lane, >.0. Box 1331 Piscataway.
I\\(J ?8%3\155/—1331.t C‘@g}?lghtl ©® }1?90 Tra{ The énszltutz of gleitrlggl and éilccironics Engineers, Inc All righis reserved. Seconc-class postagcypaid at New
York, ang at acaitional maling offices. Postmaster: Send address changes 10 IEEE TRANSACTIONS O™ MICROWAYE THE ; £ j

IEEE, 445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331. £ EORY AND TECHNIQUES,



