@ZIEEE TRANSACTIONS ON

MICROWAVE THEORY
AND TECHNIQUES

MAY 1991 VOLUME 3¢9 NUMBER 5 (ISSN 0018-9480)

A PUBLICATION OF THE IEEE MICROWAVE THEORY AND TECHNIQUES SOCIETY
M.

SPECIAL ISSUE ON DIRECTIONS IN DESIGN AND APPLICATIONS OF MICROWAVE SYSTEMS

GUest BAItOrial .. ... ottt e e e e e e e e e G. L. Heiter 753

SPECIAL ISSUE PAPERS
Millimeter-Wave Technology

A Review of the Panel Discussion on Advances in Millimeter-Wave Subsystems—1990........................ J. B. Horton 1755
Millimeter-Wave Technology Advances Since 1985and Future Trends .. ..........coiiiiii i iinennnn, H. H. Meinel 759
Millimeter-Wave Components and Subsystems Built Using Microstrip Technology ..................co.... D. A. Williams 768
Advances in Millimeter-Wave Subsystemsin Japan............. ... ... ... ..l S. Kitazume and H. Kondo 175
Radar and Sensing
An Overview of Frequency SynthesizersforRadars................. .. ... oo, Z. Galani and R. A. Campbell 782
Microwave Systems Design for High-Performance Moving Target Indicatorsin Radars....................... P. A. Sorrell 791
An Experimental Adaptive Nulling Receiver Utilizing the Sample Matrix Inversion Algorithm with Channel Equalization. . .. ..
................................................... J. R. Johnson, A. J. Fenn, H. M. Aumann, and F. G. Willwerth 798

Detection of Target Distance in the Presence of an Interfering Reflection Using a Frequency-Stepped Double Side-Band
Suppressed Carrier Microwave Radar System . ....... ... e

....................................... G. A. Ybarra, S. H. Ardalan, C. P. Hearn, R. E. Marshall, and R. T. Neece 809
94 GHz Three-Dimensional Imaging Radar Sensor for Autonomous Vehicles .................... M. Lange and J. Detlefsen 819
Microwave Aquametry—Needs and Perspectives. . ...... ... i A. W. Kraszewski 828

Medical Applications
Cylindrical Geometry: A Further Step in Active Microwave Tomography ............ oo iiiiiiiiiiiiiiiiiiiinn..,

.................................... A. Brogquetas, J. Romeu, J. M. Rius, A. R. Elias-Fuste, A. Cardama, and L. Jofre 836
A Multiview Microwave Imaging System for Two-Dimensional Penetrable Objects ............. ...t

................................................................... S. Caorsi, G. L. Gragnani, and M. Pastorino 845
Optimization of SAR Distributions in Liver and Lung Regions Irradiated by the H-Horn Annular Phased Array Hyperthermia

O 2112« S T. Deng 852
REGULAR PAPERS
Capacitance-Voltage Characteristics of Microwave Schottky Diodes.............. B. Gelmont, M. Shur, and R. J. Mattauch 857
Mathematical Methods for Treatment Planning in Deep Regional Hyperthermia .................. ..ot D. Sullivan 864

Theoretical and Experimental Characterization of Coplanar Waveguide Discontinuities for Filter Applications ...............
...................................................... N.I. Dib, L. P. B. Katehi, G. E. Ponchak, and R. N. Simons 873

Phase Noise Characterization of SAW Oscillators Based on a Newton Minimization Procedure .......................00s.
D. P. Klemer, K.-M. Shih, and E. E. Clark 111 883

.................................................................

SHORT PAPERS
Measurement of the Microwave Absorption for Small Samples in a Coaxial Line . ... H. R. Garner, A. C. Lewis, and T. Ohkawa 890
A Frequency-Dependent Basis Function Applied to Microstrip.................... C. Hechtman, H. Zmuda, and D. Gabbay 893

(Contents continued on back cover)



IEEE MICROWAVE THEORY AND TECH®IQUES SOCIE™TY

@
®
The Microwave Theory and Techniques Society is an organization, within the framewerk o the IEEE, of members with principal rrofessional interest in the

field of microwave theory and techniques. All members of the IEEE are eligible for membership in the Seciety and will receive 11is TRAN3ACTIONS upon
payment of the annual Society membership fee of $12.00. Affiliate membership is available upon payment of the annual affiliate fee of $24.00. plus the

Society fee of $12.00. For information on joining write to the IEEE at the address below.

F IVANEK, President

K. K. AGARWAL A L. ESTES
R. E. BRvan Z. GALANI
E. D. COHEN F. IVANEK
E. J. CRESCENZI, JRr. R. H. JANSEN
Hornorary Life Members
A. C. BECK T. S. SaaD
8. B. Coun K. TOMIYASU
A. A. OLINER L. YOUNG

Albuquerque: M. A. DINALLO
Atlanta: W. R. SCOTT

Baltimore: P. ESKEE.

Beijing: W. LIN

Benelux: A. GUISSARD

Buffalo: M. R. GILLETTE
Central & South Italy: B. PALUMBO
Central New England/Boston: P. H. CARR
Chicago: C. F. CLARK

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

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

Finland: A. V. RAISANEN
Florida West Coast: J. SHERMAN
France: V. F. HANNA

Houston: S. A. LONG

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

Indonesia: A. DJITWATAMPU
Israel: A. MADJAR

ADMINISTRATIVE COMMITTEE
R S. KAGIWADA, Vice President
B. JOKANOVIC
R. S. KAGIWADA
S. A MAAS
M. A. MAURY, JR.

Distinguished Lecturers

W. CURTICE

Y. RizzoL1

J. R. WHINNERY

S-MTT Chapter Chairmen

Ithaca: R. C. COMPTON
Kitchner-Waterloo: Y. L. CHOW
Korea: J.-W. Ra
Los Angeles: M. I. HERMAN
Milwaukee: R. A. STRANGEWAY
Montreal. G.-L. Yip
New Hampshire: R. O. GEOFFROY
New Jersey Coast: E. E. MULLER
New South Wales/Australia: B. THOMAS
New York/Long Island: M. JACOBS
North Italy: C. NALDI
North Jersey: R V SNYDER
Orlando: R. T. Cock
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. ZDASILK
Sao Paulo: D. CONSONI

D. G. SWANSON, Secretary

R. A. MOORE P. W. STAECKER
B. §&. PERLMAN S. J. TEMPLFE
J. E. RAUE J. C. WILTSE

Past Presidents
. Iton (1990)
. G. GELNOVATCH (1989)
. E. SPIELMAN (1988)

<=

Schenectady: R.J GUTMANN

Seattle: R, H. BRUNTON III

South Africa: C . 1. PISTORIUS

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

Spain: M P SIERRA

Springfield: K. M Lau

St. Louis. P. L. HUDDLESTON

Sweden: T. LEwWi™

Switzerland: F. E. GARDIOL

Syracuse: K. H. SNow

Tamwan. C. F. DEW

Tokyo: Y. NaITO

Tucson. H. C. KOHLBACHER

Twin Cities: M. J GAWRONSKI

United Kingdom/.reland: I. M. WILLIAMSON
Utah/Salt Lake City. M. F. ISKANDER
Venezuela. A. BIANCHI

Virginia Mountain; 1. J BAHL
Washington/Morthern Virginia: X BONTZOS
West Germany: H. L. HARTNAGEL
Winnipeg: L. SHAF!

Yugoslavia: B. Jocanovic

IEEE TRANSACTIONS® ON MICROWAVE THEORY AND TECHNIQUES

Editor

Associate Editors

M. AKAIKE
(Abstracts Editor—Asia)

S. A. MAAS

J. J. DALY
(Patent Abstracts)

J. B. HORTON
(Systems and Applications)

P. W. STAECKER
(Index Issues)

THE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC.

ERIC E. SUMNER, President

MERRILL W. BUCKLEY, JR., President-Elect
HuGH RUDNICK, Secretary

THEODORE W HISSEY, JR., Treasurer

ERIC HERZ, Executive Director and General Manager

Officers

RICHARD S. NICHOLS, Vice President, Educational Activities
MICHAEL J. WHITELAW, Vice President, Professional Activities
J. T. CAIN, Vice President, Publication Activities

RoOBERT T. H ALDEN, Vice President, Regional Activities
FERNANDO ALDANA, Vice President, Technical Activities

MARTIN V. SCHNEIDER, Director, Diviston IV—Electromagnetics and Radiation

Headquarters Staff

THOMAS W. BARTLETT, Associate General Manager—-Finance and Adminisiration
WILLIAM D. CRAWLEY, Associate General Manager— Programs
JOHN H. POWERS, Adssociate General Manager—Volunteer Services

DONALD CHRISTIANSEN, Editor, IEEE Spectrum
IRVING ENGELSON, Staff Director, Technical Activities
LeEo FANNING, Staff Director, Professional Activities
PHYLLIS HALL, Staff Director, Publishing Services
MELVIM 1. OLKEN, Staff Director, Field Services

Publications Department

EDWARD ROSCNBERG, Coniroller

ANDREW G. SALEM, Staff Director, Standards

RUDOLT A. STAMPFL, Staff Director, Educational Activities
Tromas C. WHITE, Staff Director, Public Information

Publications Managers: ANN H. BURGMEYER, Gaill S. FERENC

Managing Editor. VALERIE CAMMARATA
Associate Editor CHRIS RALSTON

IEEE TRANSACTIONS ON MICROWAVE THEORY AND TECHNIQUES is published monthly by The Institute of Electrical and Tilecironics Engineers. Inc.
Responsibility for the contents rests upon the authors and not upon the IEEE, the Society/Council, or its members. IEEE Headguarters: 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: NY (Headquarters) 212-752-4929, NY (Publications) 212-705-7682. NY Telex: 236-411 (international messages
only). IEEE Service Center (for orders, subscriptions, address changes. Educational Activitics. Region/Section/Student Services, Standards): 445 Hoes
Lane, P.O. Box 1331. Piscataway, NJ 08855-1331. NJ Telephone: Information: 908-981-0060; 908-562 + extension: Controller -3365; Technical Activities
-3900. IEEE Wmshingmn Office (for U.S. professional activities). 1828 L Sircet, NW, Suite 1202, Washington, DC 20036-5104. Washington Telephone:
202-785-0017. Price,Publication Information: Individual copies: IEEE members $10.00 (first copy only), nonmembers $20.00 par 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. Copyright 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 botiom of the first page,
provided the per-copy fee indicated in the code is paid through the Copyright Clearance Center, 29 Congress Strest, Salem, MA 61970; 2) pre-1978 articles
without fee. Instructors are permitted to ghotoco y isolated articles for noncommercial classraom use without fee. For all other copying, reprint, or
republication permission, write to Copyrights and Permissions Department, IEEE Publishing Services, 445 Hoes Lane, P.O. Fox 1331, Plsocataway.’NJ
%8‘555— é33t1.dd<')%)_yr1g4ht @1'1991ﬁ§y Thig Ir;stltutte ogEl(eict(rjlgal anc}i1 ElectronIiEsEEEnginccrs, Inc. All rights reserved. Second-class postage paid ai New York

,and at additiona‘ mailing offices. Postmaster: Send address changes to TRANSACTIONS ON MICROWAVE THEORY AND "HNIQUES. IEEE,
445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331. & TecHNIQUES. IEEE,



