
O+ IEEE TRANSACTIONS ONB

MICROWAVE THEORY
AND TECHNIQUES
FEBIWJARY 1990 VOLUME 38 NUMBER 2

A PUBLICATION OF THE IEEE MICROWAVE THEORY AND TECHNIQUES SOCIETY

(ISSN 0018-9480)

PAPERS

Modeling and Design of GaAs MESFET Control Devices for Broad-Band Applications. . . . . . . . . . . N. Jain and R. J. Gutmann 109
AGraphic Design Method for Matched Low-Noise Amplifiers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. M. Albinsson 118
Characterization of Spurious-Response Suppression in Double-Balanced Mixers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. Regev 123
A More Accurate Analysis and Design of Coaxial-to-Rectangular Waveguide End Launcher . . . . . . . . . . . . . . . . . . . S. M. Saud 129
The Equivalent Circuit ofa Microstrip Crossover ina Dielectric Substrate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. Papatheodorou, R. F. Barrington, and J. R. Mautz 135
Losses of Tapered Dielectric Slab Waveguides with Axial Variations in Index of Refraction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. Scarmozzino, D. V. Podlesnik, and R. M. Osgood, Jr. 141
Computation of Frequency-Dependent Propagation Characteristics of Microstriplike Propagation Structures with

Discontinuous Layers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. Thorburn, z!. Agoston, and V. K. Tripathi 148
Computation of Cutoff Wavenumbers of TE and TM Modes in Waveguides of Arbitrary Cross Sections Using a Surface

Integral Formulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. Swaminathan, E. Arvas, T. K. Sarkar, and A, R. Djordjevit 154
Microwave Detectors Based on Granular High-T, Thin Films . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . J. Konopka, R. Sobolewski, G. Jung, W. Kula, P. GierIowski, A. Konopka, and S. J. Lewandowski 160
ADielectric.Free Superconducting Coaxial Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. Roseand M. J.@ns 166
Comparison of Three Integral Formulations for the 2-D TE Scattering Problem . . . . . . . . . . . . . . N. Joachimowicz and C. Pichot 178
Electric Polarizability and Magnetic Susceptibility of Small Holes in a Thin Screen. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. L. Gluckstern, R. Li, and R. K. Cooper 186
Integral Equation Solution to the Guidance and Leakage Properties of Coupled Dielectric Strip Waveguides . . . . . . . . . . . . . . . . .

J.-F. Kiang, S. M. Ali, and J. A. Kong 193
Three:D;rnen;ionai Cornpu;er” S;rn;la;ion “in“Deep R;gionai Hype;;he;rn;a Us;ng ;he “Fin;te-Difference Time-Domain Method . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40. . . ...” “o” D. Sullivan 204

SHORT PAPERS

Feedback in Distributed Amplifiers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. Riaziat, S. Bandy, L. Y. Ching, and G. Li 212
Enhanced Through-Reflect-Line Characterization of Two-port Measuring Sjstems Using Free-space Capacitance Calculation

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..!..... . . . . . . . . . . . . . . . . . . . . J. S. Kastep, M. B. Steer, and R. Pomerleau 215
Microwave Hyperthermia Induced by a Phased Interstitial Antenna Array . . . . . . . . . . Y. Zhang, W. T. Joines, and J. R. Oleson 217

PATENT ABSTRACTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ““”””””” . . J. J. Daly 222

ANNOUNCEMENTS

Special Issue on Directions in Design and Applications of Microwave Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224



A.JK& IEEE NIICROW,%I’E THEORY IKE TECHXIQL”ES SOCIETY

‘“ =

The Microwave Theory and Techniques Societ> is an organ] zatlon, w ithm the irarr.mt ork of ~he IEEE. of members ~,,i[h prmc!pa. profesnonal interest m the
field of m]crowave theory and techniques. All members of the IEEE are ehgible for membership in the Society and wdl reeen’e this TR~\S.iCTIO\S upon
payment of the annual Society membership feeof$12.00. Affiliate membership is available upon payment of the annual affiliate fee of $2400, plus the
Society fee of $12.00. For information on joining write to the IEEE at the address below.

ADMINISTRATIVE COMMITTEE

T. ITOH, President F. IVANEK, Vice President 2,. GALANI, Secretory

K .AGARwA~. T. ~TOtl M. A. f%fAURY, .lR. J. E. ~.4UE S. J. TEMPLE

E. J. CRESCENZI, .IR. F, IV4NEK Il. A. &100RE kl, V. SCHNEIDER f?. S. TUCKER

A. ~. ~STES K H. .fANSEN B. S. PERLMAN P. W. STAEcKER J, C. WILTSE

Z. GALANI R. S. KACiIWADk

Hc.norory Life Members Dislingtashed Lecturers Past Presiden~s

A. C Wax T. S. SAAD
S. ‘il. COHN

FL H. KNERR
K. TOMIYASU

D. N. IVICQUIDDY, JR. (1987)

A. H. SILVER B. E. SPIELMAW (1988)

A. A. OuNzR L. ~OUNG %’, G. GELNOV 4TCH (1989)

S-MTT chapter Chairmen

Albuquerque: ill. A. EIINALLO Ithaca: R. C. COMPTON Schenectady: R. J. GUTMANN

Atlanta: W. 1?. SCOTT Kitchner-Waterloo: Y. L. CHOW Seattle: R H. ?3RUNT0N 111

13altimor~ P. ESKFR Korea: J.-W. ~A
Beijing: W. LIN

South Africa: C. W. I. PISTORHJS
Los Angeles: M. L HERMAN South Brevard/Indian River: T. DURHAM

Benelux: A. ~UISS4RD Milwaukee: R. A. STRANGEWAY Southeastern Michigan: C. J. LIN

BllffE310: M. ~, GILLETTE Montreal: G.-L. YIP Spain: M. P. SIERRA
Central & %mtfr Italy: B. PA LUMBO New Hampshire: R, O. GEOFFROY Springfield: K. M. ~AU

~cmtral Mew Engk! rid/Boston: P. H. CARR T-Jew Jersey Coast: E. E. KALLLER Sk. Louis: P. L,. HUDDLESTON

Chicago: C. F. CL.I.RK New South Wales/Austraha: B. THOMAS Sweden: T. LEW:N
Cleveland: R. J. K~Rcz~wsK1 N-ew York/Long Island: M. JACOBS
tkbLlbUS: ~. ~F.NDER.SON

Switzerland: F. E. GARDIOL
North ItaIy: C, PJALDI Syracuse: K. H. SNOW

DalPas: D, M. DRURY North Jersey: R. V. SNYDER Taiwan: C. F, llF.N
Dayton: B. M. KENT Orlando: C. CHRISTODOULOU Tokyo: l’. PIAITO
Denver-Boulder: J. M. DUNN Ottawa: L STREIBL Tucson: FL C. KOHLBACHER
~~ypt: ~. ~. EL-S) YED Philadelphia: IN, ENGHETA
Finland: A. V. RAIS.ANEN

Twm Cities: M. 1, GAWRONSKI
Phoenix: V. PJAIR

Florida West Coast, J. SHERMAN
Urrited Kingdom/Ireland: I. M. WILLIAMSON

Portland: D. W. TUGGLE
France: V. F. HANNA

Utah/Salt Lake City. M. F. ISKANDER
Princeton: J. N. LATRADE

!Hom,ton: S. A. LONG
Venezuela: A. Bt ANCHI

Rio de Janeiro/Brazil: J, R. BERGMANN Virginia Mounta]rr: 1, J. BAHL
Huntsville: 1’. J. GFNTILCORE San Diego: J, J. FRATAMICO, JR.
~~dki: S. ~. ~OUL

Washington/Nor, hem Virginia: K. BONTZOS
San Fernando Valley. R. E. BRYAN West Germany: H. L. HAR FNAGEL

Ifndoncsia: A. DJtT’iJATAMPU Santa Clara Valley/San Francisco: G, ZDASHJK Winnipeg: L, SH+FI
Israel: A. MA DJAR Sao PauIo: D. CONsONI Yugoslavia: B. JOCANOVIC

ilEEE TRANSACTIONS@ ON lMICROVJAVE THECIRY AND TECHNIQUES

illdittor ——. Associate Editors

R. S, TUCKER B1. AKAIKE - J. J. DALY J. B. HORTON P. W. STAECKER
(Abstracts Edilor–Asia) (Patent Abs(racrs) (Systenzs and Applications) (Index Issues)

THE INSTITUTE QF ELECTRICAL AND ELECTRONICS ENGINEERS, INC.
mkw’.s

C~RL. ETON A. BAVLESS, Presidem RICHARD S, PJICHOLS, Vice President, Educational Actiuiries
ERIC E. SUMNER, Presidenl-Eiect MICHAEL J, WHIT ELAW, Ylce Preside;tt, Professional Activities
MARTHA SLOAN, Executme Vice President RALPH W. WY ND RLi M, JR., Vice President, Publication Activities
~UMIO kL4RAsHIMA, Secretary ROBERT T. H. ALDEN, Vice President, Regional Activities
WALLACE & READ, Treasw-er H, TROY NAGLE, Vice President, Technical Activities

B. I,kONARD CA RLSON, Director, Diuision IV—Electromagnerics and Radia!ion

Headquarters Staff

~RIC ~ERZ, Executire Director and General Manager

THOMAS W. BARTLETT, Controller DAVID L. STAIGER, Staff Director, Publishing Services
DONALD CHRIS’H, UWSEN, Edi~or, IEEE Spectrum RUDOLF A. STAMPFL, Staff Director, Educational Activities
IRVING EPJGELSON. Staff Director, Technical Activities CH kRLES F, STEWART, JR., Staff Directo?, Adrrams[ration Services
LEO FAN N~NG, ~laff Director, l+ojessjo~a[ AC~i~jtjes DONAt_D L. SUPPERS, Staff Director, Field Services
ANDRE w SALEM, Staff Director, S~andards THOMAS C. WHWE, Slaff Director. Public Information

Publications Department
Publications Managers. ANN H. BURGMEYER, GAIL S. FERENC, CAROLYNE TAMNEY WALSH

Associate Editor: CHRIS R 4LSTON

IEEE TRANSACTJGNS ON MICROWAVE THEORY AND TECHNIQUES k published monthly by The Institute of Electrical and Electronics Engineers, Inc.
Responsibility for the contents rests upon the authors and not upon the IEEE, the Society/Council, or its members, IEEE Headqrkarterw345 East 47 Street,
New York, NY 100 7. N%’Telephonfi212-705 + extension. Information-7900; General Manager-79 10; Controller-7748; Public Information-7867; Pub-
lishing Services-7560; Spectrum-7556; Technical Activities-7890. Telecopiers NY (Headquarters) 212-752-4929, NY (Pubhcaiions/Standards) 212-682-
6005; NY Telex: 236-411 (international messages only). IEEE ServiceCenter (for orders, subscriptions, address changes, Educational Activities, Region/
Section/Student Ser~ices, Standards): 445 Hoes Lane, P.0. Box 1331, Piscataway, NJ 08855-1331. NJ Telephone: 201-981-0060. IEEE WasMngton Office
(for U.S. professional activities): 1111 19th Street, NW, Suite 608, Washington, DC 20036. Washington Tek.?plrom% 202-785-0017. Price/Publication
INfQrmafiom Individual copies: IEEE members $12.50 (first copy only), nonmembers $20.00 per copy. (Note: Add $4.00 postage and handling charge to any
order from $1.00 to $50.00, including prepaid orders,) Member and nonmember subscription prices available on request. Available in microfiche and
microfilm. Copyrigb~ and Reprint Permissions: Abstracting is permitted with credit to the source. Libraries are permitted to photocopy beyond the limits of
the U.S. Copyright Law for private use of patrons: 1) those post- 1977 articles that carry a code at the bottom of the first page, provided the per-copy fee
indicated in the code is paid through the Copyright Clearance Center, 29 Congress Street, Salem, MA O1970; 2) pre-1978 articles without fee. Instructors
are permitted to photocopy isolated articles for noncommercial classroom use without fee. For all other copying, reprint, or republication permission, write to
Copyrights and Permissions Department, IEEE Publishing Services. 345 East 47th Street, New York, NY 10017, Copyright @ 1990 by The Institute of
Electrical and Electronics Engineers, Inc. All rights reserved. Second-class postage paid at New York, NY and at additional mailing offices. E%strmasten
Send address changes to IEEE TRANSACTIONS ON MICROWAVE THEORY AND TECHNIQUES, IEEE, 445 Hoes Lane, P.O. Box 1331, Mscataway, NJ
088.55-1331.


