
MICROWAVE AND GUIDED
WA~JE LETTERS.
A PUBLICATION OF

NOVEMBER 1996

TNE IEEE MICROWAVE THEORY AND TECHNIQUES SOCIETY

VOLUME 6 NUMBER 11 IMGLE3 (ISSN 1051-8207)

LETTERS

Novel Low-Loss Delay Line for Broadband Phased Antenna Array Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . W.-M. Zhang, R. P. Hsia, C. Liang, G. Song, C. W. Domier, and N. C. Luhmann, Jr. 395

ACoplanar 38-CrHz SiGe MMIC Oscillator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . C. N. Rheinfelder, F. BelJlwanger, J. Gerdes, F. J. Schmiickle, K. M. Strohm, J.-F. Luy, and W. Heirmich 398

A Transversal Filter Using CPW Directional Couplers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Ida, N. Zmai, and E. Ogawa 401

A 180° Out-of-Phase Power Divider Using Asymmetrical Coplanar Stripline . . . . . . . . . . . . . . . . . . . . .. L. Fanand K. Chang 404

Specifications for a Linear Network Simultaneously Noise and Available-Power Matched . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L. Boglione, R. D. Pollard, V. Postoyalko, and T. Alam 407

ANew TLMNode for B6renger’s Perfectly Matched Layer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. Petiaand M. M.Ney 410

Modal Cross Power in Quasi-TEM Transmission Lines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. F. Williams and F. Olxdager 413

Wave Propagation in a Periodic Microstrip Line on a Multilayered Anisotropic Substrate . . . . . . . . . . . . . . . . . . Z. S. Ngfedov 416

Integrated FDTD and Solid-State Device Simulation . . . . . . . . . . . . . . . . . . . . . . . . . P. Ciampolini, L. Roselli, and G. Stopponi 419

—

COMMENTS

Comments on``h[ew Prospects for Time Domain Analysis' ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..W. ~Tam 422

Authors’ Reply. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..M. Krumpholz and L. P. B. Katehi 423

Comment on’’AQuasi-Optical Isolator” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..J. JTaub 423
Autiors' Reply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. Hollung and Z. PoP~vic 424

—

PATENT ABSTRACrS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W. H. Meise 425



/ IEEE MICROWAT’E THEORY AND TECHNIQUES SOCJETY

\@>
\. m
v

The M1cm*ave Theory and Techmq.es S..@ n m .~gamm.tmn. *KIIUI the ?ramw a?< .f tk IEEE. of members u m pmmpd pmfewonal IZIEXSS m the field of microwave rheory and rechmques All
member> of the JEEE arc eh~blc for membcrrhip m the Society and wdl receme me LET7%RS UPC, pq rxm of the m’mal SccleQ mem’kmh,p kc o? X I.C lfd!m!e nmrbershlp IS avadahle upon payment of
tie umual aftibate fee of S35 CiJ,plus an annual wbxcnptim f.. of S8 CO For mfcmnawm cm )0.u,s v me to the EEE z k address be!cm .Mexx. cop s, c.<TFZM:Z O.WJOWMIS are for personal use onl>

ADMINISTRATIVE COMMITTEE

J. W. WASSEL, President R. E. BRYAN, ~ce President R. E. LEHMANN. Secretary

J, T BARR. J. M. GOLIO R. T. KEMERLEY M. J. SCHIiWDLER

R. E. BRYAN D. HORNBUCKLE R. D. POLLARD R. W. SUDBURY

S. J. FJEDZRJSZKO R. H. JANSEN E. A. RSZEK G. R. THOREN

Honorary Life Members Distinguished Lecturers

A. C. BECK A. A.” OL-~R

S. B. COHN T. S. SAAD

T. ITOH

Albuquerque’ D D. MCLEMOKE

Atlanta, D. R. LEWfS, JR.

Baklmore’ H B. SEQUEIRA

Beqlng: W. G. LfN

W X. ZHANG

Benelux: K. VAN’T KLOOSTER

BuffaJo, M R. GLLLETTE

Bulgsna H. D, HRfSTOV

CentraJ IowzdCedar Rapids J. C COZZIE

CentmJ & South Italy: P, BERNARDI

Central New EnglandfBoston. C. P. MCCLAY

Central Virgins’ S. H. JONES

Ctucago: J. DAVALOS

Cleveland. K B. BHASfiX

College Station R. NEVELS

Columbus R. LEE

Czechoslovakia M ZFAJAN

Dallas: S R. NELSON

Dayton, K. NAISHADSLAM

Denver-Bouldec R. G GEYER

Egypt: L A. SALEM
Finland A H. SBIVOLA

Florida West Coast. NJ SMfTH

Foothdl: D. A PAUL

France, R, A. ADDE

Germany: F. ARNDT
Greece N K UZOFJOGLU

Houston: J. T WLLLLAMS

R, D. NEVELS

Hong Kong K. K. MEI

Hungary: I. FP.JGYES

Editor-in-Chief

R SORRJ3NTfN0

K. TOMIYASU M. V. SCHNEUJER

L. YOUNG R. DJXJT
K. WAfaNO

S-MTT Chapter Chaknten

Huntsville, H. L. BENNETT

India K. S. CHARJ

Indonesia S. NATANAGARA

Israek A MADJAR

Kitchener-Waterloo Y. L, CHOW

A NATHAN

Korea D. C. PARK

Los Angeles: J. A VERKADE

Milwaukee J. RICHfE

Mormeti G. L. YfP

New Hampsbxti R. 0. GEOFFROY

New Jersey Coast: A. PAOLELLA

New South WaJes: T. S. BfRD

New York/Long Island. M HANCZOR

M E KNOX

North Judy C U NALDI

North Jersey: W. M. SCHMfOT

Oregon: V. K. TRfPATHJ

Orlando C. CBRfSTODOULOU

Ottawa D. H. REEKfE
Philadelphia W. D. JEMfSON

Phoenix: C. A GAW

POlad: J. W. MODELSKJ

B. LEVJTAS

Princeton/Central Jersey: W. R. CURTICE

Rio de Janeiro/BmziL J. R, BERGfVfANN

RUSSIa Y. L BELOV

S. TRETYAKOV

M V. DAVfOOVICH

V. LIOUBTCHENKO

JEEE MICROWAVE AND GUIDED WAVE LETTERS

1). G. SWAXSOX, Treasurer

J. W. JVASSEL R. J. TREW

C. M. JACKSON D. C. WEBB

D. J. SWANSON E. YAMASJRTA

J. -W. RA

Past Presidents

E. D. COHEN (1995)

E. J. CRESCENZI(1994)
P, W. STAECKER (1993)

San Diego: K.-L. P YU

San Fernando Wdley M. M. RADMANESH

Santa CIara Valley/San Francisco, S. F WETENKAMP

Schenectady: R. J GUTMANN

Seattle: J. MCCANDLESS

Singapore. L. MOOK-SENG

SOUtb Afnca D, B. DAVIDSON

South Australia. B, D. BATES

South Brazil: A 0. M. ANDRADE

Southeastern M1clugan J. W, BURNS

Sparn M. SALAZAWPALMA

Springfield J. B MEAC

St. Louis: R. W. KLEFEL

Sweden P T, LEVWN

Switzerland. W. BACHTOLD

Syracuse. T. SARKAR

Taipei: G -L Lfu

Tokyo. Y KOBAYASHI

Toronto, T. E. VAN DEVENTER

Tucson H. C KOHLBACHER

Turkey: A. ALTJNTAS

Twin Cmes: M. J GAWRONSKI

Ukmme N N VOITOVICH

Umted Kingdom/Jreland T, H, OXLEY

Venezuela A. N BfANCfB

Vwgmia Mountain: H. P, SUJGH

Washington D.C.fNorthem Virginia. S, BAJPAI

Wmnlpeg L. SHAFAI

Yugoslavia B. S. JOCANOVIC

Associate Editors

M. KOSHJBA (Asta-Pacific Abstracts) W, H MEISE (Patent Abstracts J

Editorial Assistants Sub-Associate Editor
P MEZZANOTTE s, Xu

M. STOVALI

THE INSTITUTE OF ELECTRICA~&~ELECTRONICS ENGINEERS, INC.

WALLACE S READ, Premdent JOEL B. SNYDER, Ece Pres[dent, Professional Activities

CHARLES K. ALEXANDER, Prexident-Elect W KENNETH DAWSON, Wce Preszdent, Publzcatzon Actwtties

TSUNEO NAfcAHAI+4, Secreta~ RAYMOND D. FfNDLAY. bite President, Regzonal Actmazes

FJOWARD L. WOLFMAN, Treasurer DONALD C LOUGHRY, V?ce Preszdent, Standards Activities
JERRY R. YEARGAN, We Prestdent, Educational Actwities BRUCE A. EISENSTEIN, Vice Prestdent, Techmcal Actwmes

THEODORE W HISSEY, JR,. Executive Dzrector

ROLF IL JANSEN, Dwector, Dwwon JT-Electromagnetzcs and Radlatlon

Executive Staff

DANIEL J. SENESE, General Manager

RICHARD D. SCHWARTZ, Staff Executive, Business Administration
ANTHONY J. FERRARO, Staff Executnw, Publications

IRVLNG ENGELSON, Managing Dzrector, Corporate Activtttes ANDREW G. SALEM. Managing Lhrector, Standards Actnxtzes
PETER A LEWIS, Managing Director, Educational Activities W. THOMAS SOTTLE, Managing Dwector, Professional Actnuttes
CECELfA JANKOWSKI, Managing Director, Regional Actwities ROBERT T. WANGEMANN, Managin q Director, Techmcal Actwzttes

IEEE Periodicals
Tramactions/Journals Department

Staff Dzrecton FRAN ZAPPULLA

Transactions Manager, GALL S. FERENC

Electronic Pr.d.ctz.. Mcz..gex JER1 L. Uzzo

Edztonal Manager VALERJE CAMMARATA

Managing Edztor, GERALDEWE E. KROLIN

semor Editoc ROBERT W. DAWDSON Assoczate Editor, DAWN SPETH WHfTE

fEEE MICROWA~ AND GUIDED WAVE LETTERS u pubbshed monthly by Tbc Jnstmm of Electncaf and Ekctromcs Engineers, Inc Responsibdity fm the contents rests upon the authors and mm upon the
fEEE, the Scc,ety/Cmmcd, or m members J31EE Corporate OflicIY 345 East 47th Street, New York, NY 1(KI17-2394 J33EE Operations Center: 445 Hoes Lane, P O Box 1331, Pmcataway. NJ 08855–1331
NJ Telephone: 908–98 lK0J60. Price/Publication Information: Jndrndual coplex JEEE Members $1000 (first copy only). mmmembms $20 CC per copy. (,Note Add $403 postage and handfmg chage to
any order from $100 to $50 fsI. mcludmg prepazd orders ) Member and nonmember subscnpuon prices avadable on request. Avadable m nucro fiche and nucro film Copyright and Reprint Pemdssiom:
Abstracting M penmtted wfh credit to the source, L1branes m? pernutted to photocopy for private use of patrons, provided the per-copy fee mdlcated m the code at the bottom of the fmt page N pad through
the Copyright Cleamnce Center, 22.? Rosewood Drive, Danvers, MA 01923 For all other copying, repmt or rep”bh cation Pernusslon, write to Copyrights and Pernusslons Deptiment, LEEE F’ubhcatlons
Admmmtratlon, 445 Hoes Lane, P.O. Box 1331, Plscataway, NJ 08855-1331 Copyright Q 1996 by The Jnmtute of Ekcfncd and Electronics Engineers, Inc All nght~ reserved Penod~cals Postage Pmd at
New York, NY, and at addmonat madmg offices Postmaster: Send address changes to JEEE MICROWAVE m GUMED WAVE LETTERS, LEEE. 445 Hws Lane, PO. Box 1331, P,scataway, NJ 08855-1331
GST Reg,strat,on No 125634188 Printed m U S A


