
O+ IEEE TRANSACTIONS C3N

MICROWAVE THEo13y
AND TECHNIQUES
A PUBLICATION OF THE IEEE MICROWAVE THEORY AND TECHNIQUES SOCIETY

MAY 1995 VOLUME 43 NUMBER 5 IETMAB (ISSN 0018-9480)

PAPERS

A Low-Voltage, High-Power T/R-Switch MMIC Using LC Resonators . . . . . . . . T. Tokumitsu, I. Toyoda, and M. Aikawa

A Novel Monolithic HBT-p-i-n-HEMT Integrated Circuit with HBT Active Feedback and p-i-n Diode Variable Gain

Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . K. W. Kobayashi, D. C. Streit, D. K. Umemoto, and A. K. Oki

AW-Band Source Module Using MMIC’s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H. Wang, K. W. Chang, D. Smith, G. S. Dow, K. L. Tan, A. K. Okiy and B. R. Allen

Ferrite Phase Shifters Using Stress-Insensitive Greet Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. T. Vaughn, P. R. Cox, G. P. Rodrigue, and G. R. Harrison

Analysis and Design ofa Novel Noncontacting Waveguide Backshoti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. M. Weller, L. P. B. Katehi, and W. R. McGrath

MMIC-Calibrated Probing by CW Electrooptic Modulation . . . . . . . . . . . . . . . . . . . D. Le Quang, D. Erasme, and B. Huyart

Nonlinear Models for the Intermodulation Analysis of FET Mixers . . . . . . . . . . . . S. Peng, P. J. McCleer, and G. I. Hatddad

Validation of a Nonlinear Transistor Model by Power Spectrum Characteristics of HEMT’s and MESFET’s . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. Angelov, H. Zirath, and N. Rorsman

Modeling the Microwave Properties of Superconductors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. J.-G. Maand I. Wolff

A Generic Approach for Permittivity Measurement of Dielectric Materials Using a Discontinuity in a Rectangular

Waveguide ora Microstfip Line . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. Abdulnour, C. Akyel, and K.Wu

Non-Leaky Coplanar (NLC) Waveguides with Conductor Backing . . . . . . . . . . . . . . . . . . . . . . . . . .. Y. Liu. K. Cha. and T. Itoh

Full-Wave Characterization of a Through Hole Via in Multi-Layered Packaging . . . . . . . . . . . . . . . . S.-G. Hsu and R.-B. Wu

Shielding Effect of a Diaphragm in a Packaged Microstrip Circuit . . . . . . . . . . . . . . . . . . . . . . . . . H.-H. .Chen and S.-J. Chung

Microwave Circuit Analysis and Design by a Massively Distributed Computing Network . . . . . . . . M. Vai and S. Prasad

Transposing Conductors in Signal Buses to Reduce Nearest-Neighbor Crosstalk . . . . . . . . . . . . . . . . . . . . . . . . . . . R. H. Welker

The Effects of Covering on Complex Wave Propagation in Gyromagnetic Slotlines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . K.-F. Fuh and C.-K. C. Tzuang

Effects of Various Suspended Mounting Schemes on Mode Characteristics of Coupled Slotlines Considering Conductor

~ickess for Wideband Misapplications . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. T.wangand~..wu

Generalized Coupled Interconnect Transfer Function and High-Speed Signal Simulations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Eo and W. R. Eisenstadt

997

1004

1010

1017

1023

1031

1037

1046

1053

1060

1067

1073

1082

1087

1095

1100

1106

1115

\

(Continued on back cover)



O+ IEEE MICROWAVE THEORY AND TECHNIQUES SOCIETY
o

The Microwave Theory and Techniques Society is an organization, within the framework of the IEEE, of mcmhcrs with principal professional interests in thetieldof microwave

theory and techniques. All members of the IEEE areeligible formembership in the Society and will receive this TRANSACTIONS upon payment of the annual Society membership

feeof $28.00. Forinformation enjoining, write tothe IEEEat the address below, Member c<>pie,~[f Transactions/Journals are forpersonal use only,

ADMINISTRATIVE COMMITTEE

E. 1). COHEN, Pre,rident M. A. MAURY, JR., Vicc President R.W. BIERIG, SecnZary 1). G. SWANSON, Treasurer

J.T IJARR M. GOLIO T. KfMERLEY M. SCHINDLER
R.E. BRYAN

J. W. WASSEL

D. HORNBUCKLE R. POLLARD R. SUDBURY D. WEBB

S. J. FIEDZIUSZKO R. H. JANSEN E. A. REZEK G. THOREN E. Y’AMASHITA

Honorary Life Member.r

A. C, BECK T. S. SAAD

S. B. COJfN K. TOMIYASU

T. ITOH L. YOUNG

A. A. OLINER

Albuquerque: E.G. FARR

A&mtz A. F. PErERSON

Baltimore: J. A. MOELLERS

Beijing: W, LIN

Benelux: K. VANT. KLOOSTER

Buffalo: M. R, GILLETTE

Central IowafCedar Rapids: S. BURNS

Central & South Italy: P. LAMPARIELLO

Central New England/Boston: P. H. CARR

Chicago: E. G. BOGUS

c]eve~dnd: J. L. CHRISTIAN. JR.

College Station: R. NEVELS

Columbus: R. LEE

Czechoslovakia: Z. SKVOR

Dallas: D. EPPICH

Dayton: B. SEMPSON

Denver-Boulder Z. B. POPOVIC

Egypt O. L. EL SAYED

Finland: E. T. KEMPPINEN

Florida West Coast L. P. DUNLEAVY

Foothill: S. M. SAAD

Frar,ce: R. ADDE

Germany: F. ARNDT

Greece: G. KIRIAKIDIS

Houston: J. T. WILLIAMS

Hungary: I. FRIGYES

Distinguished Lecturers Past Presidents

W. CURTICE V. RIZZOLI E. J. CRESCENZI (1994)

P. GOLDSMITH J. R. WHINNERY P. W. STAECKER (1993)

F. IVANEK R. S. KAGIWADA (1992 )

S-MTT Chapter Chairmen

Huntsville: H. L. BENNETT Santa Clara Valley/San Francisco: S. CRIPPS

Indiz S. K. KOUL Sao Paulo: A. O. M. ANDRADE

Indonesia A. DJITWATAMPU Schenectady: R. J. GUTMANN

Israel: A. MADJAR Seattle: J. MCCANDLESS

Ithaca R. C. COMPTON Singapore M.-S. LEONG

Khchener-Waterloo: Y. L, CHOW South Africa B. J. E. TAUTE

Korea C, W, LEE South Australia B. D. BATES

LOS Angeles: C. JACKSON South Brevard Indian River T. E. DURHAM

Milwaukee D. MISRA Southeastern Michigan: J, W. BURNES

Montreal: G. L. YIP Spain: M. SALAZAR-PALMA

New Hampshire: R. O. GEOFFROY Springfield: K. M. LAU

New Jersey Coast: T. FITCH St. Louis: G. J. SCHMITT

New South Wales: C. D. WILSON Sweden: J. F. JOHANSSON

New York/Long Island F. WINTER Switzerland: L. Pf?.osT

North Italy: C, V. NALDI Syracuse: W. Q. SONG

North Jersey: C. GUFTA Taiwan: S. H. HS[J

Orlando: A. MORTAZAWI Tokyo: M. AKAIKE

Otrdwa D. H. REEKIE Toronto: T. E. VAN DEVENTER

Philadelphia: A. HOORFAR Tucson: H. C. KOHLBACHER

Phoenix: J. T. ABERLE Turkey: A. EJUYUKALSOY

Poland J. W. MODELSKI Twin Cities: M. J, GAWRONSKI

Portland: K. SHENAI United Kingdom/Ireland: T. H. 0xLi3Y

Princeton: A. KATZ Venezuela: A. N. 131ANCHI

Rio de Janeiro/Bmzil: J. R. BERGMANN Virginia Mountain: L J. BAHL

San Diego: R. LEVY WmhingtonNorthern Virginia J. I. UPSHUR

San Fernando Valley: M. RADMANESH Winnipeg: H. MOHEB

Yugoslavia B. JOCANOVIC

IEEE TRANSACTIONS@ ON MICROWAVE THEORY AND TECHNIQUES

Editor Associate Editors

D. ]kfASSE ~. SORRENTINO J. B. HORTON P. ‘i. sTAECKER

(Tutorial/Review Papers) (Systems and Applications) (Index Issues)

THE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC.
Officers

JAMSS T. CAIN, President JOEL B. SNYDER, Vice President, Professional Activities

WALLACE S. READ, President-Elect W. KENNErH DAWSON, VZce President, Publications

CHARLES W. TURNER, Secretary VIJAY K. BHARGAVA, Vice President, Regional Activitie~

V. THOMAS RHYNE, Treasurer E. G. KIENER, Vice President, Standards Activities

KENNETH R. LAKER, Vice President, Educational Activities BRIJCE EISENSTEIN, Vice President, Technical Activities

ROLF H. JANSEN, Director, Division IV–Electromagnetics and Radiation

IRW NG ENGELSON, Staff Director, Corporate Activities

PETER A. LEWIS, Staff Director, Educational Activitim

MELVIN 1. OLKEN, Staff Director, Regional Activities

Executive Staff

THEODORE W. HISSEY, JR., Executive Director

RICHARD D. SCHWARTZ, Acting General Manager

PHYLLJS HALL, Staff Executive, Publications

FRANK R. MOORE, Staff Executive, Volunteer Activities

ANDREW G, SALEM, Staff Director, Standards Activities

W. THOMAS SUTTLE, Staff Director, Professional Activities

ROBERT T. WANGEMANN, Staff Director, Technical Activities

‘transactions/Journals Department
Directofl PATRICIA WALKER

Manager: GAfL S. FERENC

Electronic Publishing Manage~ JERI L. UZZO

Managing lktito~ VALERIE CAMMARATA

Serzior Editor ROBERT W. DAVIDSON

Associate Edi~ofl MICHAEL J. HELLRIGEL

Assistant Editor: ROBIN V. BRYANT
IEEE TRANSACTIONS ON MICROWAVE THEORY AND TECHNIQUES k publisbcd monthly by tbc Institute of Eluxrical and Electronics Engineers, Inc. Responsibility for the mntmts rcst~ upon the authors zmd
not upon the IEEE, the Society/Councd, or Its members. IEEE Corporate Office: 345 East 47 Street, New York, h:Y 10017-2394. IEEE Operations Center: 445 Hoes Lane, P.0, Box 1331, Pkcmzdway, NJ
08855-133 J. NJ Telephone: 908-981-0060. PriceJPubJication Information: Indmidual copies: IEEE Members $10.00 (first copy only), nonmembers $20.00 per copy. (Note Add S4.00 postage md hmdlimg
charge to any order fmm $1.00 to $50.00, including prepaid ordcrb.) Member and mmmember subscr!ptlon prices available upon request. Available in microfiche and microfilm. Copyright and Reprint
Permissions: Abstracting is permitted w,th credit to the source. Libraaies wc pe.rmiacd to pbotov+y for privttte usc of patrons, provided the per-copy fee indmated in the code at the bottom of the first p~gc
M paid through the Copyright Cleammt- Center, 222 Rosewood Drive, Dammrs, MA 01923. For all other copying, reprint, or rtp.blicaticm permission, write to Copyrights and Permissions Deparanmt, IEEE
Publications Administration, 445 Hoes Lam, P.O. Box 1331, Piscataway, NJ 08855-1331. Copyright 0 1995 by Tbe lmtitute of Electrical and Electronics Engineers, Inc. All rights reserved. Second-class
pmtagc paid at New York, NY and at additional mailing offices. Postmaster: Send address chmgcs to IEEE TRANSAC3TONS ON MICROWAVE THEORY AND TECHNIQUES, IEEE, 445 Hoe:, L,mc, P.O. Box 1331,
Piscmrway, NJ 0S855-1331. GST Registmtmn No. 125634188. Printed m U.S.A.


